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PREFACE 

STATEMENT OF THE PROBLEM AND OutLINE 
OF THE METHOD OF APPROACH 

This thesis is concerned with time behaviour it1 the 

neurotic. 

The introduction discusses the significance of the 

role of "time" in the total repertoire of human behaviour, 

with special, refe~nce to the problems of the neurotic. A 

survey of the historical background to.the study of 

"psychological time" reveals an emphasis on the investigation 

of short-time duration, rather than ths ,.time sense." 

Included in the use of the "time sense" in this study 

is:-

a) The awareness and the measurement of "short time," 

and "long time" intervals. 

b) Personal and individual attitudes towards general 

and specific time concepts, and the emotions associated with 

these attitudes. 

c) Personal time perspective, and attitudes towards 

the future. 

In the past, experiments in this area have treated 

these different aspects of the time sense separately and 

differently. Studies have been limited and attempts to 



integrate the different facets into a total and comprehensive 

picture have failed. Lack of a common terminology has 

created difficulties in synthesising the work 1r• this area. 

Clinical studies of the deviant personality, 

especially those carried out by Existentialist~psychiatrists, 

dealt with the importance of time in the patient's illness 

(e.g. the depressive who perceives no future and the manic 

who lives in a continuous present). The distorted assessment 

of time in t.he ~chizophrenic patient has long been recognised. 

Yet no studies have attempted a comprehensive investigation 

of both the objective and psychological aspects of time 

behaviour in the neurotic. 

Time sense for the purpose of this study is a blanket 

tenn referring to the perception of time, attitudes to time 

and behaviour specifically related to ttme. In this study, 

all these aspects of the time sense were investigated in a 

group of adult neurotic patients, in an effort to obtain a 

more adequate picture of time sense in the total complex of 

neurotic behaviour. The neurotic group was compared with a 

matched group of normal subjects and a second group of 

physically ill subjects. 

Different methods of measuring the short time 

duration, as well as individual attitudes and future time 

perspective, were assessed in this study. The results 

iv 



derived from all tests administered were subjected to 

correlation studies. The different groups' results were 

then compared and the possible implications of the 

differences and similarities between them considered. 
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CHAPTER I 

INTRODUCTION 

·~hat is time? A mystery, a 
figment and all powerful." 
Hans Castorp in Thomas Mann's 

"The Magic Mountain." 

1.1. The Concept of T~e 

The concept of a specific time sense has its origins 

in early philosophical studies and discussions, which 

distinguished betweenabstract and concrete concepts of time. 

Platonic philosophy maintained that time is the mobile image 

of eternity (Fraisse, 1963). 

The present psychological viewpoint regards t~e as 

an abstract concept. providing the individual with a temporal 

framework with which he can organize his life in a meaningful 

fashion. Since ttme is an abstraction from a progression of 

events, awareness of time constitutes a major frame of 

x reference by meansof which contact is maintained With the 

outside world (Coheen, 1950). It also provides man with a 

sense of continuity of both the self and the world. A sense 

of time has enabled man to maintain a conception of 

historical and personal continuity without which behaviour 

would be chaotic and fragmented into short term unintegrated 



activity and the world arbitrary and frightening. 

As Merloo (1954) states, understanding relationships 

between time and the human organism reveals that "Time sense" 

is much more than just the capacity to weigh and fill time. 

It is one of the basic eirecting processes of the human 

organism. The ability to use time profitably is a great 

asset, as we live in a culture where time itself is a major 

pressure. Appropriate timing is essential in all walks of 

life. 'ttrhere ts surely no greater wisdom than well to time 

the beginnings and onsets of things," said Francis Bacon in 

his essay "Delay." 

Modern technology has provided us with an increase in 

the numbers of experiences compressed into a given time. 

Mc.Luhan {1964), in particular, has directed our attention to 

the speed with which the "new media," such as film and 

television, assault ou~ senses and join us together in a 

world village of instant communication. In turn the speed 

of this "electric communication" has conditioned us to 

respond with swift presentation of information. He suggests 

that we no longer need the orderly sequential presentation 

of events characteristic of the serial information of the 

printed word. Time is compressed into a multi-sensory 

vehicle of information delivery and processing. He also 

says that "today the action and the reaction !ClCcur almost at 

2 



the same time" (McLuhan, 1964, p. 21). · 'Jr, Thos the "effects 

of technology do not occur at the level of opinions or 

concepts but alter sense ratios or patterns of perception 

steadily and without resistance," (McLuhan, 1964, p. 33). 

McLuhan states that it was the clock, as a machine, which 

initiated this course by processing time in such a way that 

it became separated from the rhythms of human experience. 

Time is therefore, something which is measured by abstract 

units gradually pervading all sense life, and the uniqueness 

of private experience is made universal by this abstract 

notion. The consequence of this is that in to-day's 

"electric age," we are beginning to "chafe under the 

uniformity of clock time." 

Compression into a given time, in turn requires the 

elaboration and increase of adjustments to new situations, 

changing set expectation and the diminution of reliance on 

established coping mechanisms (habits). Travel, in this 

jet•propelled age, has succeeded in rendering the once 

familiar, unfamiliar. In the relatively short time that it 

takes to travel from one time zone to another, even the 

well-seasoned traveller can be left with a distinct feeling 

of unreality. Very ~uickly he is forced to change the 

rhythm of his days and nights to new times for eating, 

sleeping and working. These rhythms are central to his 

3 



sense of organized life. This does not imply that the 

passage of time, in itself, is the cause of the real 

occurrences of life. The individual's personal experience 

of time, his behaviour and feelings in ttme, are, however, 

fruitful and significant subjects for study. 

The individual acquires, through his learning and 

experience, a sense of time which appears to be closely 

bound up with his sense of reality. It seems reasonable to 

expect that the sense of ttme will be disturbed when this 

sense of reality is affected and vice versa. Like any other 

individual, the emotionally disturbed person is confronted 

with the problems of adjusting his subjective sense of tLme 

to the objective facts of time. This adjustment is 

potentially yet another area of human conflict to be 

resolved. From observation of the neurotic's general 

behaviour, it would appear that, for him, this represents a 

greater problem area than forother relatively well adjusted 

individuals. Cappon and Banks (1964) state this more 

forcefully. " ••• the neurotic patients are sick with their 

hypertrophied or dilated orientation to pastness." The 

existentialists have expanded the concept by-regarding the 

patient's experience of time as playing a fundamental role 

in his clinical condition, and they stress the patient's 

inability to relate to the future as seen in the condition 
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of schizophrenia (Binswanger, Minkowski, Straus, Rollo May, 

1958). Victor Frankl (1967) wrote that not only is ttme an 

essential characteristic of b\~n life but it is also a real 

factor in the meaning of life, giving it an urgency derived 

from its irreversible quality. 

For purposes of scientific investigation, it is 

necessary to isolate time behaviour from other aspects of 

human activity. It must always be borne in mind that time 

behaviour is a~ subject to environmental stress and influence 

as are the many other facets of human behaviour. 

If it is t~~e that the internal emotional s~ate of 

the neurotic in regard to t~e presents greater problems 

than that of the normal individual, then one would expect to 

find a pattern of consistency or lack of consistency in 

relation to time experience, shown by the individual 

neurotic. One would expect that the pattern would vary from 

one nuerotic to another in terms of the severity of his 

illness, and his unique personality. Many different aspects 

of the time experience should be considered in order to 

examine this proposition. The precise way in which a t~e 

disorder shows itself in the personality will depend on the 

nature and the degreP. of the neurotic disorder. 
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1.2. The Development of the Time Concept 

The work of Piaget (1959) (as quoted in Me V. Hunt, 

1961, Flavell, 1963), has adequately demonstrated that the 

adult concept of time is not intuitive but a cognitive 

capacity which develops slowly in the maturing individual, 

as a result of the combination of experience and the 

development of the cognitive skills. Time, like movement 

and velocity, are constructs which require slow and gradual 

ontogenetic construction. 

According to Piaget, the development of the sense of 

time in children can be divided into three main stages 

corresponding to the three main stages in the intellectual 

development. During the first sensori•motor•period • Stage 

I (first 12·18 months of life), there is no real experience 

of time but only what Piaget calls upractical time" 

observable in the temporal organization of the infant's 

movements. Piaget guesses that the child experiences a 

vague feeling of duration immanent in his own actions. This 

feeling is probably intermixed with other vague sensations 

of effort and need. A number of behaviour patterns are 

observable during the first few weeks. Sucking, looking, 

listening, vocalizing, grasping and ~iffuse motor activity 

are the sensori-motor activities which Piaget has called 
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schemata. By the end of the sensori-motor period, the child 

has begun to apprehend t~ as a generalized experience 

matrix in which the self and objects can be located in 

relation to each other. Personal duration becomes related 

to the duration of external environmental entities.l 

Piaget states that at about 9-10 months the concept 

of permanence becomes apparent in the child's behaviour. 

The child shows his knowledge of the continuous existence of 

objects when they are out of sight, by searching for them. 

Subsequently, he proceeds to the egocentric stage of 

development which is the beginning of the acquisition of 

symbolic behaviour which leads to the stage of concrete 

operations. The child is unable to distinguish between 

inner and outer time which develop concurrently according to 

Piaget. By egocentrism, Piaget means that the child's view 

1 Anna Freud (1953) baa described this period as 
being dominated by the alternation between pain and pleasure. 
The infant is unable to translate what he wants and what he 
perceives into specific behaviour patterns. consequently his 
response capacity is deemed very poor. However Robert Fantz 
(1963) has shown that under ~pecial conditions of wakeful­
ness, even the newborn infant can differentiate patterned 
visual st~uli from plain field stimuli and that preference 
is shown for the patterned st~uli. 
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of the world depends on his own activity. It does not imply 

self-centrednese or selfishness but rather the child's lack 

of awareness of the self as ceparate from the outside world. 

The third stage described by Piaget is called the 

Stage of Operational Thought. In this stage the distinction 

between psychological tLme and objective time can be made. 

'l'his final stage is reached when the child is able to deduce 

the order of successions from the inter•relations of 

succession. The· experience of pure duration then becomes 

possible. Fraisse however asserts that this is possible 

before this stage (Fraisse, 1963, gh. 8). 

Intelligence is regarded by Ptaget as a specific 

instance of adaptive behaviour directed towards coping with 

the environment and the organization of thought and action. 

Adult time concepts derive from the maturing intelligence. 

There is no time sense initially. Adaptation begins 

with random and diffuse mass reflexes in the neonate and 

progresses through the above-mentioned stages to the fo~al 

logical reasoning of adulthood, which occurs at about 15 

years of age (MeV. Hunt, 1961). The adolescent differs 

from the child in that he is able to think beyond the 

present. 

Piaget (1953) only deals in general te~s with the 

possible effects of deprivation during childhood on 
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conceptual development. Throughout his extensive observa• 

tions of mental development in children, Piaget followed the 

general principle of observing their behaviour without 

modifying or interfering with the environment. To him too, 

the adolescent differs from the child in his ability to think 

beyond the present. He suggests that the degree of impair­

ment of the child's capacity to form concepts such as 

quantity, weight, volume and time, gives a measure of his 

degree of cognitive defect (Wolfe Mays, 1963). Other re• 

search workers, such as Juanita Chambers (1961) have studied 

specific aspect of this defect in concept attainment. She 

concemed herself with the maturation of time concepts in a 

group of 28 children, who had been placed in at least three 

different foster homes during their first three years of 

life, and compared them with a matched group who had lived 

with their families. Using experimental techniques adapted 

from Piaget, she found that the deprived children were 

significantly less mature. The importance of Chambers' 

findings is the link she established between general matura­

tional capacity which allowed of delayed gratification and 

the growth of mature time concepts. 

1.3. The Neurotic and the Concept of Time 

Essential to Freud's concept of the reality principle 

is the capacity to sacrifice immediate gratification for the 
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sake of later more realistic adaptation. Fraisse, in 1963, 

demonstrated the conditioning of time concepts by early 

experiences. He stresses th~t the importance of symbolic 

knowledge of change, plus conditioning to duration, is 

essential for the development of the adult concept of time. 

The neurotic, troubled and disrupted by his 

difficulties, is likely to be more susceptible to external 

and internal pressures and the developing time concept is 

affected as any other developing process. 

Ttme is not psychologically uniform. Rosalind to 

Orlando, in uAs You Like It," aptl:; elaborates on the 

varieties of time experience • 

• • • Time travels in diverse paces with diverse 
persons ••• he trots hard with a young maid between 
the contract of her marriage and the day it is 
solemnized: if the interim be but a se'en night, 
time's pace is so hard that it seems the length of 
seven years. • • • Time gallops with a thief to 
the gallows. • • • It stays still withal - with 
lawyers on vacation; for they sleep between hours 
and then perceive not how time moves. 

Common knowledge confirms Shakespeare's poe. tic 

insights: time drags or flies depending upon circumstances; 

there is work•time, relaxation time, holiday time, day time, 

night time and objective clock time. We all live with these 

different times, switch from one to the other without great 

difficulty. But might not the neurotic find it more 

difficult to adjust to changes in kinds of time, and in this 
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way be handicapped by his inability to adapt to the varying 

t~e demands of reality, since temporal experience depends 

on the complex integration of objective external time with 

subjective experiences of time? 

The Problem 

This thesis deals with the neurotic and his concept 

of time. Special attention is paid to the relationship 

between the neurotic concept of t~e and the assessment of 

time in short and long term periods. The subject of the 

future orientation of the neurotic is discussed. 
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CHAPTER II 

HISTORIC~L BACKGROUND 

T~e, as a phenomenon or as a dimension of experience, 

has not received the attention it deserves. The study of 

time has been so fraught with methodological problems that 

the tendency has been to group t~e research within the 

general category of perception. 

2.1. Philosophical Background to Psychological TLne Concepts 

The greater part of time studies has been devoted to 

short term time. Kant (Brett, 1953 ed.) sought the origin 

of our concept of time in the activity of the mind which 

thinks and relates various changes. He maintained a clear 

distinction between the inner life and the outer life, and 

he assumed that there is a radical difference between what 

we know of our own mind and what others know of it. Mental 

processes had three distinct aspects:-

a) The cognitive aspect which is purely intellectual 

or rational and separate from "the practical reason." 

b) MntLv~ional (conative) aspects. 

c) Emotional (affective) aspects. 

Intellect is an activity wholly distinct from 



sensation. Sensation. without intellect, is never universal 

and all aspects of mental processes can only be studied by 

subjective obse1.-vation. Because of this, he asserted that 

there could be no science of our inner life (Kant, 1934 ed.). 

The intellect was regarded as the faculty which makes 

explicit the content of our sensuous life. Sense and reason 

are mutually limited as a result. There can not be objects 

for senset which are never given i11 experience, or objects 

of understanding, which have no relation t.o the senses. 

The outer sense has many differences such as sight, 

hearing, etc., but the inner sense is l~ited to the 

perception of time and is more fundamental than the outer 

sense. These two come together so that pure intuition of 

time and space come into experience as purely subjective 

elements (series). Time and space are tbe first of the 

organizing principles of individual conscious existence for 

Kant. He gives space an existence apart from its content. 

Kant rejects introspection as being a perversion of true 

observation, since the object observed was altered by the 

act of observing (Brett, 1953, p. 655). 

Kant•s idea that the categories of time and space 

were immediate properties of an a priori intuition greatly 

influenced the earliest workers in the field of time. They 

believed.that there is a separate time sense as there is a 
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visual sense and a taste sense despite the fact that these 

specific time receptors could not be identified. 

Vierordt and Mach (Bo1:ing, 1950. pp. 384, 489) pursued 

this approach in numbers of quantitative studies on time 

perception. Vierordt 1 s experiments were based on judgments 

of empty time intervals on the assumption that this would 

mean that he was dealing with pure time sense. The notion 

of a general sense of time did not satisfy Mach who 

subsequently put forward the idea that there was a .specific 

sensation of time. Basic data on the subject was produced 

by these two workers. The work of 1-1undt and Mueman and 

Estel (19th Century) progressed beyond these ideas 

principally because Uundt regarded time as falling more 

appropriately into the area of "feeling" rather than 

"sensation." 

At this t~e, the new experimental psychology 

enthusiastically applied more sophisticated techniques of 

measurement: to the study of human behaviour. Time study 

benefited from this advance, in the application of 

measurement techniques, particularly since certain aspects 

of time behaviour lend themselves so readily to objective 

assessments in terms of clock time. One of the earliest 

experimental procedures, originally employed by Helmholz and 

later by Wundt in his Leipzig laboratory, was the measurement 

14 
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of reaction time (Woodworth, 1938, Ch. XIV). This technique 

had been used as early as 1850 by Helmholtz when studying 

nerve conduction in the frog. In the clinical sphere, 

Kraepelin (1883) used the reaction time method together with 

time estimation, continuous work curves and word association 

tests, in order to assess the effects of drugs, such as 

alcohol, morphine and chloral on his patients. By the end 

of the 19th Century, evidence from these and several other 

studies helped to establish that a separate "time sense" did 

not exist and paradoxically, objective study negated the 

Kantian categorical imperative·as it applied to time. 

Furthermore a distinction was established between time 

duration as such and the succession of events in time 

(Danziger, 1963). 

The use of the term "time sense" is however, still in 

evidence in the literature. It loosely encompasses a broad 

category of time behaviour and feeling about time, both in 

the objective measurable clock-time sense and the more 

abstract subjective notions of time. 

Some authors,recognising that the behaviours 

associated with the cognitive or higher mental processes do 

not involve the operation of reason alone, have made the 

interesting observation that these behaviours do, however, 

provide man with a continuity of his experiences. This is 
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achieved by linking previous experiences with those of the 

present and with those which are projected into the future. 

In the same way that one would describe vision and smell as 

distance receptors, one could perhaps describe the higher 

mental processes as "time receptors" (Miller, 1964; 

Klineberg; 1954, pp. 205 ... 208). 

Ward favoured the idea that "succession" is the tissue 

of consciousness and wrote "time as physically experienced 

duration is primarily an intensive magnitude. The £eJ:ception 

of time is, therefore, different fl.''om tbe co,nceptio~ of time; 

the latter is a uniform scheme, but the fanner is an 

intensive experience depending. on acts of attention which 

punctuate the presentation continut.un. n The above statement 

was written by Ward i'n the Encyclopaedia Brittanica i·n 1886. 

Ward's observations were a considerable advance on the idea 

that time :ts a basic 1.ntuition only. He was also responsible 

for emphasizing that life and growth belong to ·the mind as 

they do to the body. 

Bergson. in 1910, made the distinction between t~e 

lived (real, concrete tLme) and time thought (abstract time). 

This follows from the proposition that space is homogeneous 

and belongs to the external world, whereas duration and 

succession belong to the intellectual apparatus of the 

conscious mind. Time as a homogeneous medium. is reducible 
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to space. Time as pure duration, is wholly qualitative and 

can be measured only by symbolic representation in space. 

Bergson recognises two distinct spheres of reality; the 

physical and the psychical. This theory has evoked a great 

deal of criticism. Chronological t~e (time outside) is 

unreal. Reality can only be found in our inner sense of 

duration. We have an ~ediate apprehension of the unceasing 

and creative flow which constitutes duration.. Real time, in 

Bergson's sense, has nothing to do with space and we must 

reject any temptation to spatialize our thought about time. 

In the same way that perception of space is no longer 

intellectually ordered during sleep, time is also freed from 

the bonds of consciousness and becomes instinctual in nature. 

Freud (1920), in introducing the concept of primary process 

thinking elaborated this concept. He postulated the 

timelessness of the unconscious processes as revealed in 

dreams when the bounds of reality are no longer ~posed on 

the unconscious. The ego, by contrast is very much time 

bound in that through the reality principle the future is 

always within the scheme of action. 

The intellect superimposes an abstract succession in 

space upon our natural perception of time, and the real 

nature of time is masked. In an illness such as 

schizophrenia the cognitive processes are distorted and time 

17 



perception is often markedly affected. And Bergson's 

discussions emphasise the importance of time in relation to 

psychological states and its relevance ~:n the clinical 

sphere. Although Bergson regarded time as a creative force 

in man, he maintained a basic distinction between matter and 

memory. He regarded time as a creative force because he 

identifies time with the spiritual force behind evolution. 

Recent studies which link the identity of things remembered 

with specific organic molecules, undermine the concept of 

memory and perhaps, therefore, of time. But as Priestley 

says, "Bergson dived into time to discover a semi-magical 

duration" (Priestley, 1964, p. 70). 

William Stern (1935) distinguished personal time and 

spatial time which differs from one individual to another. 

Personal time referred to the tendency to see things not 

only in terms of their immediate or deferred consequences 

but also in terms of differences in plans and attitudes to 

the future. Spatial t~e referred to practical external 

clock time. 

2.1. Clinical Observations on Ttme 

Aubrey Lewis, in 1932, stressed the importance of the 

"time sense" in psychopathologic states. Time sense colours 

most of the manifold changes of the functional unity which we 
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divide into perception, affect and the remainder of our 

actions. Lewis conceptualized a "psychology of time" which 

permits us to recognize the present; judge duration and the 

passage of time; and bring it into relation with other 

contents of consciousness. Like many of his predecessors 

he, too, divided time into t~o principle categories: a) 

objective world or physical time as represented by the clock 

and the calendar and b) personal experiential time or 

psychological time not measurable in conventional units. 

Clinicians during the 1930's 1 clearly recognized the 

role of time experience in the adult personality picture, 

particularly as seen in the psychotic. Schilder (1936) 

quotes numbers of observed reactions in schizophrenics and 

depressives who display a slowing down of the level of 

mental functioning which is manifested in disturbances in 

·l;lonscious time perception. Schilder also discussed the 

psychopathology of time, based on his extensive clinical 

observations. He felt that a psychology of time would help 

provide a deeper insight into the constructive energies of 

the psyche. For him, time is an inherent part of the world 

both inside and outside the body. Schilder regarded the 

fundamental perception of time as biological, and interwoven 

with emotional factors and the actual biological situation 

of the individual. It may be distorted as any other modality 
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may be distorted. Schilder was particularly interested in 

the relati.onship between udepersonalization" and time 

experience, and be associated the cbaot1.c time sense of 

these states with the characteristic loss of the sense of 

self. 

Today, we regard the awareness of time as neither 

inherent nor instinctive but acquired through learning and 

experience. ultimately becoming an integral part of the 

personality. 

2.2. Psy;cho•Anal;y;tic Concepts of Time 

As noted above, Freud, in his formulation of primary 

process thinking postulated that the unconscious was timeless 

and not cognisant of sequential t~e (Bonaparte, 1940). 

This concept does not differ markedly from Schilder's idea 

3f the biological nature of time. Freud likened the 

structure of the conscious and the pre-conscious and their 

functioning, to a m~aic writing pad in which the "perception 

consciousu receives perceptions but retains no permanent 

trace of them; there is a clean surface to receive every new 

perception; while the permanent traces of the excitation, 

which have been received, are reserved in mnemonic systems 

lying behind the perceptual system. Interruptions in the 

system, which are of external origin he attributed to a lack 
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of continuity in the current of innervation. The place of 

an actual breaking of contact is taken by the nonexcitability 

of the perceptual system. He suspects (his words) that this 

discontinuous method of functioning of the Perception­

Conscious lies at the bottom of the origin of the concept of 

time (Freud, 1923, p. 23 and 1920, p. 28). "Our abstract 

idea of time seems to be wholly derived from the method of 

working of the Perception Conscious and to correspond to a 

perception on its own part of that method of working." 

Rapaport (1951) feels that this theory of the origin 

of the concept of t~e is devious. But Freud states clearly 

that a sense of time, or a concern with time does not exist 

in primary process thinking. 'Tast, present and future are 

all one in the primary process." Dreams too are independent 

of time because they compress into a short space of time a 

greater amount of perceptual matter than could be dealt with by 

waking mind (Freud, Jnterpretation of Dreams, p. 64). 

Furthermore the ideas in dreams and psychoses are 

fulfillments of unconscious and therefore primary process 

wishes and in both there is a complete lack of a sense of 

time. 

Bleuler, (in Rapaport, 1951), disagreed with Freud 

that the unconscious is timeless except in certain autistic 

states in which time relationships are partially ignored. 
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Autistic patients disregard time relationships, usually 

mixing past, present and future, without concern. Otto 

F~nicbel (1934) relates boredom to a basic time experience: 

It is well known that when we experience many stimulations 

from the outside world time passes quickly. When the 

external world provides only monotonous stimuli then "the 

while is long.n He also suggests the possibility that a 

primary disturbance of the subjective time experience 

facilitates the emergence of mechanisms involved in 

psychopathology. If the individual has not been able to 

come to terms with the needs of reality in this respect, 

neurotic symptoms will appear, such as exaggerated 

punctuality and poor tolerance for waiting. These are 

clinical distortions derived from faulty development of the 

reality principle. 

Psychoanalytic writings seem to leave no doubt that 

time experience is ~losely related to the development of the 

concept of delayed gratification. The working of the reality 

principle implies an awareness of and appreciation of the 

future. Delayed gratification for the sake of a later more 

realistic and satisfying gratification is pitted against the 

impulsive gratification of immediate pleasures, and hence a 

long span of time must be retained in phantasy--at the end 

of which the delayed gratification will be received. It is 
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this phantasy which provides the sub•strata of a futurity 

concept and hence of a sense of the continuing self. The 

timelessness of the unconscious contrasts with the time 

consciousness of the ego which is governed by the principle 

of reality, in which events are organised in time sequence. 

The existence of a primitive level of t~e experience is 

suggested by the phantasies arising out of the unconscious 

(Freud, 1938). Regressed disturbed patients report 

experiences which are temporarily chaotic and, in early 

childhood, there is a simi.lar perception of events. "The 

neurotic is in some way tied to a period in his past life, 

one in which he was happy" (Freud, 1920, p. 374). 

Clifford Scott (1948) examined the observation that 

there is a relationship between decreasing omnipotence 

phantasies and the belief in the real time and the self. He 

suggested that when a patient emphasised the temporal aspects 

of his experience, the origins could be traced to omnipotent 

phantasies of childhood. Scott describes the rather fanciful 

example of a schizophrenic patient who complained that time 

had either stopped altogether or proceeded in jumps. The 

patient reported that he would look at the clock and an hour 

later would see the same time on it. During the interval, 

he would have phantasies in which he performed activities 

which would have taken an hour to do. He had grandiose 
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phantasies about be.ing able to surpass all men, including 

hi.s father, to whom be was apprenticed at the time he became 

ill.. He also believed that he could make time jump and stop 

at will. Scott: traced these t.im.e phantasies to omnipotent 

phantasies of controlling the father's movements. When the 

patient was not able t:o admit to such phantasies, he 

complained that real time had changed. 

In Scott's fonnulation, the omnipotent phant.asies 

were presented in a projected fonn and the patie.nt f.elt 

impotent ·in the presence of the di.storted time producec1 by 

.h. ~ ~ · l.S OWn prOlfeCtl.OCS • "He had unconsciously and ·Omnipotently 

sped time to the extent that i.t fitted the continuity of his 

phantasy.u 

Observers, who have noted the tendency of 

schizophrenic patients to overestimate time duration, have 

explained it in terms of the excessive amount of experiences 

reported during the overestimated period.. Kirson (1951), et 

al, state that the schizophrenic judges t:ime in terms of his 

"reactions t:o fantasy." People taking hallucinogenic drugs 

have reported a feeling that time is almost ·endless and also 

that it is dragging. This .is very vividly described by 

Aldous Huxley (1954, pp. 14s 15) in his account of his 

experiences while under the influence of mescalin. When 

asked what he felt: about time, all he could say was that 
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"there seems to be plenty of it.n He writes that although 

there was plenty of it, exactly how much seemed quite 

irrelevant. Even though he could have looked at his watch, 

he did not because it belonged to another universe. His 

actual experience has been "of an indefinite duration or 

alternatively of a perpetual present made up of one 

continually changing apocalypse." He seems to be describing 

the same kind of feeling people often report they have when 

dreaming. when waiting for something to happen, or when 

under severe stress. 

Most analysts lay stress on future time, particularly 

in the ability to plan for the future. Adler (1915) wrote 

" ••• the possession of long range goals distinguishes the 

human being from the animal, the adult from the child and in 

many cases, tbe healthy personality from the sick••striving 

always bas a iture reference." Behaviour jis determined by 

one's ideas about the consequences in the future. The future 

is not the objective future but one's present thoughts about 

the future. The cause of both "the healthy and diseased 

mental life" lies in the question "not where but whither?n 

(Ansbaeher, 1956, pp. 90•91). Adler insisted that behaviour 

could not be studied outside its social context. His 

formulation of the .. life style," implied a general 

organisation of behaviour elements. And his well known 
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"inferiority" complex notion with its compensatory striving 

for superiority, emphasized the goal directed rather than 

drive-~pelled causation of behaviour. He related the 

child's thoughts about the future and the achievement or 

non-achievement of his objectives, to feelings of inferiority 

or superiority, or to the absence of such unpleasant 

emotions. The individual bas a final goal in life around 

which the unity of his personality becomes organised. The 

relationship between higher goal setting and increased 

feelings of inferiority could lead to disordered behaviour, 

since goals organise time along planned pathways of future 

ilCtion. 

2. 3. The Existential Concept of 'time 

The Existentialists share with Adler the idea that 

the characteristic mode in Which an individual structures 

future events has cruc~al importance for his present 

behaviour. During and ineediately following World War II • 

the Existentialists became dissatisfied with the prevailing 

efforts to gain understanding 1n psychiatey. They departed 

from the classical Freudian tradition in an attempt to focus 

interest on the fundamental role of time in the pathology of 

the mentally disturbed. They stressed that "one's present 

and future determine one's past ••• the way in which a person 
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commits himself to his existence at a given mome~t determines 

what he can recall of his past, and so deter.mines the 

particular gestalt his past wiil assume~ (Rollo, May 1958). 

Disturbed behaviour is regarded as an outward manifestation 

of an inner time disturbance, which is a conflict between 

the security of the present and the uncertainty of the 

future potential. 

The existentialist philosophical formula "Existence 

precedes beingu led these psychiatrists to emphasise the 

striving for autonomy as a psychological phenomenon. They 

take the acting person's point of view although insisting on 

a certain amount of ufreedom in man's nature" (Arieti, 1966). 

The time dimension is essential in understanding human 

existence: A human beiag is always in a process of emerging 

"being in the world." We can only understand him in terms 

of what he is moving toward or what he is becoming. Straus 

(quoted in Arieti,~ 19€6) says that Heidegger' s great 

philosophical contribution was to "vindicate time for 

existence." 

Temporality is therefore, one of the attributes of 

subjective experience. It can be modified by experience and, 

although it is innate and related to objective timet it is 

not the same. The future is regarded as the most significant 

temporal area because normal individuals are oriented to the 
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future a~d always actively engaged in designing che future. 

Minkowsky (1958) describes a depressed schizophrenic patient 

whom he treated day and night for two months. This patient 

suffered a disruption in relation to time. Each day was a 

separate island and consequently he was unable to experience 

any sense of continuity towards the future. The patient 

could feel no hope and his symptoms Wfre accompanied by the 

delusion of violent execution. Minkowsky proposed that the 

basic disorder was the distorted attitude towards time 

oriented to the future. Furthermore, Binswanger (1958), in 

describing the patient. Ellen West, outlines how she not 

only fought and revolted against her schizophrenic "fate" 

but also against time in that she refused to accept growing 

older, ugly. dull and fat. She wanted to stop time. In 

this patient, Binswanger followed "the emptying of the 

personality'' as it could be observed in the schizophrenic 

process over a pe~iod of seventeen years. 

To the phenomenologist, the subjective time of one•s 

inner experience is the "flowing of life," experienced as 

spontaneous living energy. It is continuous, and exists in 

its own right and is independent of the sequence of events 

that is taking place at the same t~e. Speed is experienced 

as a judgment of rate of change which can vary under 

differing conditions, which will promote it or slow it down. 
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The 2resent is defined as an awareness of one's vwn behaviour 

at that specific time. The past is "something we leave 

behind." The future is something which can be broken down 

into three categories:• 

a) ~mmediate future, defined as expectation and 

activity. 

b) Mediate future, concerned ~ith hoping and wishing. 

c) Remote future, involving prayer and ethical 

action. 

Habits of responding towards time develop along either of 

the above mentioned lines, so that individuals can become 

generally orientated towards the past or the future giving 

rise to an idiosyncratic "life style" (Ford & Urban, 1963, 

p. 459). We thus see the individual who feels that every 

moment has to be filled with some kind of productive 

activity; or the individual who is always looking for ways 

in which to "kill time"; or the individual who is always 

procrastinating in the hope that time itself will get things 

accomplished for him. 

Ruitenbeek (1962) emphasises the two guiding 

observations of the existential approach: 1) That man 1 s 

humanness is a consequence of his living with others--man 

the social being; 2) that awareness of being leads to 

awareness of nothingness, either personified in death or 
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more frequently feelings of isolation. emptiness and 

loneliness••symbolized by metaphorical rather than actual 

death. 

In existential analysis there are elaborate 

fo~ulationa of the time experience associated with 

particular clinical syndromes. In deeressive conditions, 

the main experience is of a flowing back in the stream of 

time; the schizwhrenic patient lives in his own personal 

time rather than world time,; the ,ordinary melancholic patient 

is still aware of both forms but his personal time appears to 

be flowing more slowly than world time. In paranoid 

conditions, the past is very changeable. as evidenced by 

delusions of memories in which the patient feels that the 

past has been artificially transformed. May {1958) compares 

this reported experience with that of George Orwell's her• 

in 1984 when he becomes aware that "the social frame of 

memory was continually changed by the state police. 11 

For the noDnal individual the past. the present and 

the future are all experienced in different ways but 

constitute a structured unit. One accepts that the past 

itself cannot be changed. Psychoanalysis bas however, 

postulated that the past contains forgotten or repressed 

memories, the unearthing of which can be as startling as any 

new or unexpected event. Thus, through analysis, the past 
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may indeed be changed. 

Although the Existentialists seem to have developed a 

new way of thinking about the patient, they still employ 

Freudian techniques in their treatment. From their very 

sensitive aud detailed observations of disturbed patients, 

they have provided us with insights into the psychotic 

process at worlc in these particular patients. But the 

question still remains as to whether they have made a 

positive contribution towards further illuminating the 

operational relationship b~tween the no~al human individual 

and his experience of time. The importance of time feelings 

in clinical conditions bas been more than adequately 

stressed and documented by them and is very valuable. But 

their concept of the idea of death as a central motivating 

force in long term life planning, would seem to have 

negative rather than positive value, especially in 

psychotherapy. Ford and Urban (1963) take issue with 

existentialists principally because they feel that they 

represent a point of view rather than a system and therefore, 

offer theoretical considerations without means of 

implementation. They also feel that quite often what has 

happened is that psychiatric intuitions become the reality 

of the patient rather than that of the psychiatrist, which 

leads one to question many of the psychiatric explanations 
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very seriously. T·lr~~~9 also appears to be a marked paucity of 

material or discussion on the actual development of time 

concepts in the individual perhaps as a consequence of the 

emphasis on dealing with the patient as an individual in his 

own here and now. 

2. 4. The Ego Analysts' .. Concept ,of Time 

Erikson (1956, 1959) too has given serious 

consideration to time in clinical conditions. As an ego­

analyst, rather than as an existent.ialist, he considers 

attitudes to time important but considers the attitudes 

symptomatic of an underlying condition rather than the 

condition itself.. He links the development of mature adult 

time concepts to the identification process. It is not my 

intention to go into this .in any detail but merely to 

summarize a few of his main comments in this respect. 

Erikson considers a disturbance in the sense of time 

as a principal symptom of the condition which he has called 

identity diffusion. The young person finds himself either 

temporarily or permanently unable to secure satisfactory 

identity development; he feels that either everything such 

as career, love, immortality is mortally urgent, or that 

nothing matters sufficiently to make any realistic effort. 

Consequently, there is either an overawareness of the 
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constant loss of time or there is a complete loss of 

consideration of time. This is often acoompanied by a 

disbelief in the possibility that time can and may bring 

change and also a concommitant, contradictory, vivid fear 

that it might. He stresses the adolescent's perception of 

the future in this condition. Identity diffusion can be 

very severe but Erikson makes a real plea for the 

establishment of a new complex of diagnostic criteria to 

account for young people suffering in this way. His aim is 

to avoid having them labelled schizophrenic, paranoid or 

constitutional psychopath as he dreads the therapeutic 

nihilism which often results when these labels are applied 

to a patient. 

2. 5. Biological Conc!}?ts of Tim.e 

Subj ect:i vely, time is some't:hing which we all feel 

that we understand. But when it comes to expressing this 

understanding in ordinary language, we seem to run into a 

great deal of difficulty. In order to circumvent this 

problem, some workers have concentrated on formulating 

biological concepts ·Of time based on evidence derived from 

the study of rhythmic physiological processes. 

Doehring (1961) notes that most of the work in this 

area over the last 75 years does not support the notion that 
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_ .... 

individuals make use of a stable 'internal clock system when 

estimating· time· intenals. It would appear. that the . 

performance derive.a from tbe exact nature of the operations · 

required to eliti~ the es t;lma tes • . Neverthe les.s , ~ny 

attempts have been made to explain man's time expeiience in 

biological terms. 

Neurophysi~logical studi~s Si.1Ch as those conc·emed 
• ,1·, . 

with the circadian rhythms .mat).ifested in cycles of sleep and 
. ..·- ' . 

wakefulness and hungEn:, suggest th~ ·possibi.lity that internal 
. . 

organic rhythms co~~d be serving as ~lues.to the.passage of 

time (McCleod & Ruff, 1936) ~ R. Hernandex•Peon ·(1964) 

postulates th~t sleep cycles represent one. of the most 
., 

·fundamental examples .of. "J!iolog1ca,l .rhythmicity~"· .•. · 

Gillia~d (1946) • , et · al,. theoriz~·d that time intervals 

·are mediated by physiological proce.sses and:: })odily rhythms 

even .in lower.anima1s. Goody (1958) has su$gested that 

animals respond to tnany internal· clocks · tl1rough whi,ch the 

nervous system-transmits and registers infonnation, and he 

elaborated the met.aphoi" of a complex clock.. He emphasized 

tbe intrinsic l:'hyt}ltnictal activit)t of the· nervous system by 

citing neurological. clock systems at various anatomical · 

levels. The electroencephalogram provides· t:he principal 

evidence for a highly abstracted cortical clock ~ys:tem. The 

heart and lungs are.obvious~yalso rhythmically acting 
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organs. He derives support from Einstein and Infeld's (1947) 

formulation that "any repeated physical phenomenon may be 

used as a clock provided it can be repeated as often as 

desired, .. and its activity can be perceived by an observer. 

Most of man's vital functions are organized about regular 

sequential and rhythmical processes. 

Goody emphasizes that the passage of time is as 

essential for perception, as is the knowledge of tbe 

extension of space in order to achieve spatial orientation. 

When the higher order mental processes are disordered due to 

damage to the cerebral cortex, "loss of timing" is a constant 

feature. Failure of memory is associated with a defect of 

recall and arrangement of time past. Failure of 

concentration leads to an inability to maintain "a fine 

seale sensori-motor activity" ranged immediately around the 

present. Foresight, judgment and reasoning are concerned 

with the future, and failure of these abilities involves 

failure of "forward memory or prediction... When these 

powers are impaired, the patient is no longer able to 

evaluate future events on the basis of info~ation derived 

from the past. The patient who has a frontal lobe tumour or 

cerebral atrophy may show many signs of his illness from the 

most crudely physical incontinence of faeces to a loss of 

time sense. The damaged integrating clocks in short which 
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deprive him of physical rhythmicity and control also deprive 

him of his psychological appreciation of rhythmic and 

continuing process••his sense of time. 

Temporal disorientation has often been observed in 

patients suffering from organic conditions and is usually 

considered pathognomonic. It has been observed that: in 

such conditions, patients are unable to use a clock to 

remedy their temporal disorientation (Weinstein and Kahn, 

1951). It is therefore~ necessary to separate the ability 

to tell the time from the orientation to time. 

A principal diagnostic feature in Korsakoff's 

psychosis is the patient!s inability to perceive time 

relations. The patient may give his age as very much less 

than it really is, while, at the same time, he may state the 

date of his birth and the present date accurately (Zangwill, 

1953). The patient will also persist in maintaining these 

facts and fail to perceive any incongruity. Similar effects 

of a temporary nature have been observed after electro• 

convulsive shock therapy. 

Hoagland (1933) hypothesized a "chemical clock" in 

the brain which is based on chemical reactions related to 

respiration of specific parts of the brain. In relating 

tapping speed to temperature, he found that when body 

temperature was raised, as in illness, tapping speed also 
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increased. Pieron (1939) had previously come to the 

conclusion that appreciation of duration might well be 

dependent on physiological processes, "and if the speed of 

organic process is modified by variations in temperature for 

instance, mental time will increase or decrease 

proportionately," wh.ile Davidson (1941) confirmed these 

observations and has also shown that changes in temperature 

of the body make, the "flow of time" appear changed. 

Cheatham and White (1959) found the rate of perception 

of vibratory stimuli for all three senses to be at the same 

level of 80 m. sec. per perceived unit. They interpreted 

this as evidence of a temporal mechanism in the central 

nervous system that tends to l~it the inputs of the major 

senses. 

Further support for the biological explanation of 

time experience bas been drawn from studies of the effects 

of drugs on physiological processes. Hawkes, et al (1962), 

noted that subjects under the influence of drugs which 

speeded up peripheral or central aspects of autonomic 

activity, showed a speeding up of their subjective time 

judgments. Significant changes were found especially in the 

respiration rate. They concluded that the subjects were 

basing their temporal estimates on internal physiological 

activity. Lehman and Knight (1961), in their study on the 
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influence of drugs on simple biological systems, came to 

much the same conclusion. 

Fraisse (1963, p. 34) agrees that man is capable of 

registering "duration" on a biological level. He sees 

similarities between human adaptation to periodic change, 

and conditioning to duration, and believes man is capable of 

registering duration on a biological level. The various 

physiological systems and organs act as pacemakers for 

adaptation to periodic changes. Each system probably has 

its own regulating mechanism which we are as yet, unable to 

explain. 

The above studies and other similar work do ·.;. 11ot 

yield evidence suggesting the presence of a single internal 

clock system but rather suggest· that numbers of different 

rhythms associated with different bodily systems may, in 

their summed activity, provide a basis for time estimation. 

Fraisse (1963) proposes that individuals do not make use of 

a stable internal clock in estimating times, but rather that 

time judgment is more probably related to the nature of the 

behavioural actions involved. 

Parallel to the thinking in terms of biological 

clocks, is the recognition that time concepts are slowly 

acquired over the maturing years. Dobson (1950) feels that 

in children, there is initially a very vague awareness of 
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time, which is amplified by learning units of time from the 

clock. The significance of intervals is then associated 

with and interpreted in terms of bodily tensions and rhythms. 

Piaget's (Fraisse, 1963, p. 278) explanation of the 

development of time concepts has been briefly referred to 

above. But in this connection, it should be emphasized that 

Piaget believes that the child does have a fundamental 

intuition of speed and distance from which duration and 

therefore, time gradually becomes distinguished. Fraisse 

postulates that the child senses time in the form of the 

interval which stands between him and the fulfillment of his 

desires. The child has a fundamental intuition of all three, 

i.e., speed, duration and distance. This is in accord with 

the Freudian idea of the role of delay in the development of 

the reality principle. 

It seems unlikely, in view of the above, that anyone 

would take issue with the hypothesis that time judgment is a 

learned skill in which some further cerebral neural activity 

acts as a time base. 

2.6. Body Tere.po and Time 

Further discussion along the lines of a biological 

concept of time brings one to a consideration of studies 

related to ~ ~empo which may further illuminate this 
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problem. 

Johanson (1922) suggests that possibly the 

physiological makeup of the individual predisposes him to a 

set rate of attention to sensory stimuli in the environment. 

Such an individual rate would be seen, rather broadly, as 

mainly fast or as mainly slow. As an example, he states 

that an individual's simple reaction time to a particular 

stimulus will usually be found to be fairly variable from 

one trial to another. This may reflect the constant shifting 

of attention. Yet, if one takes an average of performances, 

any individual's standing in a group remains consistent 

within that group. 

Observation of individuals shows us clearly that rate 

of body movement (Bodx Tempo) varies from person to person. 

However, individuals are capable of adaptation to change in 

this respect when circumstances require it. We walk at a 

regular pace, but should we have to hurry, we can speed up 

our rate of walking within the limits of our physical 

capacities. Rimoldi (1951). in a study of tasks involving 

speed of motor activities, found that although individuals 

seem to be constant through long periods of time in their 

tempo, each one seems to adopt a particular temporal pattern 

for a particular group of activities. He attempted to 

isolate different speed systems of the body. Among these 
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were large movements of the limbs. He postulated that speed 

was probably independent of the actual muscles concerned. 

Assuming this to be so, he felt th~.t speed could possibly 

be related to some underlying neurological structures. 

Factor analysis of the primary speed factors measured 

revealed four second order factors: 

a) Speed of all motor activities. 

b) Speed of perception. 

c) Speed of cognition. 

d) Reaction time. 

Cooper (1959), from his investigations of time 

disortLon under hypnosis, lends support to Rimoldi's 

conclusions. He trained volunteer subjects to experience 

time distortion under hypnosis. Under hypnosis, he sugg~sted 

to them that they hallucinate and carry out varied physical 

activities such as walking, swimming, dancing, or drawing. 

The subjects stated that these experiences often seemed to 

take as long as an hour when, in reality, they spent only 

ten seconds on the mentioned activity. During the 

hallucinatory activity, the subject's body remained 

motionless. Cooper felt that these hallucinatory experiences 

under hypnosis were influenced by some inherent factor plus 

the activity itself. The inherent factor referred to was 

the individual's own personal sense of time which he labelled 
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uspecial time." 

Individual differences in reactions probably related 

to individual body tempos had been noted many years ago. In 

1795, Maskelyne, the astronomer at the head of the Greenwich 

Observatory, dismissed his young assistant because of his 

habit of recording all his transits half a second later than 

he did. However, some ten years later, Bessel, a German 

astronomer",. carried out an investigation in which he found 

that no two astronomers agreed precisely on the time of a 

given transit. The range of their differences was usually 

within the space of one second (Woodworth, 1950, Ch. XIV). 

In most work on time estimation, individual differences 

seem to persist in spite of apparent group trends appearing 

in many of the results. DuPreez (1964) noted consistent 

individual differences in his work on time judgment under 

different conditions. He also found that Need Achievement 

was positively correlated with the speed with which subjects 

produced a time interval by means of a linear movement. Fox 

and Bradbury, et al (1967), in two expertments studied the 

effects of raised body temperature on time judgments. In the 

first experLment, the subjects performed tapping tasks for up 

to 30 seconds at three different body tetnperatures. In the 

second experiment, the subjects were required to judge 10 

second intervals by the production method. This was measured 
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at five different body temperatures, all in the same session; 

and also under exposure to severe cold stress. They found 

that, despite very large individual variations, group mean 

time judgments shortened as body temperature increased. 

Cold stress also produced similar effects but they were 

smaller. The writers considered that their results and 

those of previous studies in this area were consistent with 

the hypothesis that time judgment is a learned skill, 

supe.rimposed on a time base provided by some function of 

cerebral neural activity. 

Many workers have reported that reaction tLme is not 

only s~'"11Sitive to individual differences but also decreases 

from birth to adolescence (J.A. Gilbert in 1894; Bellis, 

1932; Philip, 1934). Luria (1932) believes that this is a 

consequence of increasing differentiation of the child's 

central nervous system. The nature of the response required 

in the experfmental situation also produces a change in tLne 

estimation. Hohle (1967), studying the effects of intensity 

of stimulus and response, compared toe responses with finger 

responses. He found that using the same stimuli, the toe 

responses were longer than the finger responses to the same 

stimuli. He concluded that the slower toe response was 

probably due to the unfamiliar nature of the response 

required (e.g., pressing a button with the toe). Commenting 
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on Dustman and Beck's studies of latency of response changes 

with age, he wrote: "The obsel'Ved changes are probably due 

to combi.ned responses of populations of neural units." 

Dustman and Beck (1966) measured average electrical changes 

over repeated presentations of a visual st~ulus. They 

found that latency in response to a low intensity ~ht flash 

did not differ markedly in subjects from six to sixty. The 

form of the response changed, however. 

These studies on body tempo appear to support: the 

conclusion that further investigation of this area of 

performance might provide us with scme.use.ful information on 

the relationship between underlying neurophysiological 

mechan~Ams and time judgments. 

Studying the effects of drugs on time judgments, 

Frankenhauser (1959) found that when mental alertness was 

improved by stimtllant drugs, the amount of mental time per 

objective f¢i~it:le unit increased and retention improved. Any 

change in mental alertness probably implies a change in the 

"rate of flow of mental events" ·rather than in the intensity 

of the perception. It is the amount of chagge or the ~a~e 

of flow which is a critical factor in judging time. This is 

in accordance with Fraisse 1 s findings which emphasised that 

it is the amount and nature of the change that is taking 

place, in a given period, which is important for the 
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assessment of time intervals, rather than the time interval 

itself. 

Time cannot really be experienced independently'of 

what is actually taking place. In a study in which so-called 

model psychoses were induced by I.SD-25, normal subje.cts 

generally reported that ti.me was speeded up. In the early 

part of the study, some subjects reported that time seemed 

to be slowed down. All subjects, however, reported that 

although they knew the length of time they had actually 

spent in the laboratory, it seemed~ longer or shorter on 

the basis of their own subjective feelin~ of time duration 

(Bercel & Travis, 1958). 

Host workers in this area appear to have arrived at 

the conclusion that there is a trait which can be labelled 

reaction time. However, it is not an integral part of a 

general speed trait because it does not correlate with other 

speed motor acts. It is apparently also present to different 

degrees in different ind:J.viduals. 

2.7. Sensory Deprivation Experiments and Time 

Subjects involved in sensory deprivation studies have 

often reported that they were amazed at their own 

preoccupation with time, especially where no time cues were 

available to them (Ruff & Thaler, 1961). The distress 
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resulting from this has sometimes been sufficient cause for 

subj e'cts to tenninate the experiment:. The general feeling 

of uncertainty which accompanies a lack of time information 

in isolation experiments, seems to have a direct bearing on 

the subject's behaviour. If the subject knows in advance 

how long the experiments will last~ he is more likely to be 

comfortable and remain cooperative longer, than if he is 

entirely dependent on the experimenter. Time estimates are 

remarkably distort:ed in these experiments .. People who have 

lived in isolation for other rea~ons report the same kind of 

experience of time distortion, being unable to assess how 

long they have been living in isolation. 

The McGill group (Heron, 1962). see the results of 

studies of experimental sensory deprivation as evidence of 

the general disorganization of brain function. Time 

distortion is a manifestation of one of the distur-bing 

effects of reduced sensory input. The time distortion, 

which is so apparent in these experiments, seems to highlight 

both the social and biological factors which are crucial to 

estimations of time, and stresses ·the interdependence of the 

two. 

Bruner (1962) illustrates this point further by 

emphasising how individuals evaluate their experience by 

reference to models of the exteznal world. He emphasises 
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that both sensory stimulation and social contact are required 

for the maintenance of these models. Sensory deprivation 

disrupts the vital evaluation process by means of which one 

constantly monitors and corrects the models one has learned 

to employ in dealin~ w1.th tbe environment. Not only is 

sensory input reduced in isolation, but the subject is also 

deprived of the information he ordinarily uses in. structuring 

his environment. Time is one of the important asp_ects of 

this information. Freedman, Grunebaum and Greenblatt (1962) 

offe.r a similar explanation. They suggest that the 

perceptual changes in isolation and sensory deprivation 

arise from the disorganization of bodily and spatial schemata 

customarily used in stabilising, structuring and organising 

the visual world. 

2.8. Time and Society. 

The demands of our society have made speed very 

important. There is considerable p:"'~easure to get the maximum 

amount accomplished in the shortest possible time. J.B. 

Priestley, in his t-ian and Time, has dwelt at: great length on 

our "barren concept of time0 
••• "that we belong entirely to 

a passing time" as being the basic cause of much of society'.s 

contemporary ills. ''l.Je abstract a concept from our 

experience of succesnion and call it Time, turn it into an 
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immeasurably vast container and then wonder why we cannot 

make head or tail of it." The dominating sense of the 

passing of time, he says, is ruining us because all positive 

value has drained out of the concept of time we have today, 

"the very people who insist on killing time are the slaves 

who murder their master every evening." Priestley's 

exaggerated choice of language serves to highlight why we 

should be paying more than lip service to the concepts of 

time under which we operate. "Life contained entirely by 

passing time, a meaningless portion of years, is not felt to 

be more precious than ever, it is not felt to be precious at 

all." 

The importance of time itself varies from one culture 

to another and is particularly related to the level of 

sophistication of the particular corrununity. Fraisse (1963, 

Ch. 9) remarks that as the population of a city increases, 

so does the proportion of its inhabitants who wear watches. 

Kroeber (1923), on the other hand, points out the relative in­

difference to time which is shown by the Californian Indians, 

none of whom knew their chronological ages. 

One knows from personal experience of administering 

intelligence test items to Africans, how difficult it is to 

convey to the subjects the importance of trying to complete 

a particular task within the required time limit. It is 
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exceec.U.ngly difficult to try to get the subject to speed up 

bts actions whcm otua can sea that be is pursuing tbe cot"rect 

path. Creater educ-.tional attaimnents aad the soph1st1eatf.on. 

of urban. as opposed to rural living, bring with them. an 

awareness of the real limits time ·imposes on one • .s daily 

actions and future life. !he pressure to Nke the most use 

of ti.n:l$ in the short term and lona term. sense, is constantly 

Vitb us. 

·~ocial phenomena are frequently adopted as a frame 

of refereJK:e so that units of ·time al:'e often fiXed b7 the 

rhythms of collective life. The need tor social 

colt..borat1on is at the root of soeial systems of time. 

Time is qualitatively differentiated according to tbe beliefs 

and custCIYll of the group." In this paper, Sorokin (1937) 

quotes numerous 1nt•resting samples of activities used to 

denote cel'tain time periods. "The fryi.n& of a locust'' in 

Madagascar. means in a moment, whereas in tta rice•eooking" 

means a half an hour. The Kba~.Jis name their· year according 

to what takes place .at diff~rent t:l.mes • so tha't there is a 

month for 1'weediag tbe ground .. and a month ''when cultivators 

fry tbe produce of their fields.'' McLUhan (1964) describes 

the measurement of time in· the orient by graduation of 

tcents. This method was used until the arrival of EUropean 

mechanical devices (clocks)· brought by the missionaries in 
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the lith (lentuey • 

. Ha'b:l~s of time bebaYloul: .are: acqui-red through.. our 

pet:tsonal ad toeh.l tearntng a:nd tb""o~gh · exp.rl!lencu 11'1 HX' 

eftVit'Onntent • ,· The part 1~U141:' :forms Of rSOCtal e:$p~t'itmce {.O 
. ·- . . . 

our cultUre wi11 ~ff~t the utu·r· of ~ttese habit$ •... lr~,d!vldual .. · . . . i . ,. . .. 

' . ' 
eltPerienoe~ however., .i$ not unifom in r~lat:tQn. to ti.ttt&:• C\nd · 

~ . . . . . . -

. . . ' . . '. 

on~ therefore fif\Q$ l;l great' d~a1 of. individual va:riatton . 

~(1) ZJ:!e tewc.eP.t!f! ~~ ttme tts~1f. This bas usually beett 

· concerned with the measu~em.eut or ~stf.inatio# o.i obcrt or 

loog, durattont'J.; . !be units,' 'to' be as&essed are ,·i~ller hours, 

mi.cutes O't eecouds,.. Thtt" 'tmPl.tes an assessment of t:l.Qle 

. ·dutatd.o·n ita· t$t.'ll8 of obje<l.ttve cl.OQk Ufti'tS 0~ calendar 01! 

woricl time units:'· When· J.o~e~ dtl~4~ioJ~ts :are uvolvec.t. :time 

p~roeptlon C$1\ f'urtbeit 'b(l broken d~ .. 
,. ! • ; . • 

;·;, .· 
. ,\_ ... 

· (2) . Tbe .Qiub~ect'.s .Ai1tu.~4J!rte~s;· of .bi.e Emetien.·ce.~ · This 
. ~• 6 t=t · Ill n't .• , -· ·• 1 -~ · - - ~ · - • -· · W7Ein -~ iJ · rr 

. . . . . ·,,. ·I . . . . . . .. 
• 1 ' . • 

involves:·"the flaw of ·t~e". versus: the subj•ctive sensae1o11 
. ' . ' 

of titite p4sst.ng and the ht.•tlgtJ;\. of ·a. particular dura.tton, . · A 
. .. . I , , ,. . .· . . . . .. · ·. 

stubject c11tn. tbus ··rtpoz:~·:.~hat ·~ time pertod, bas l'assad vary 

qutekiy but the ove~~1l,:p.~o4.~.'wa$ mmb lorage~. ·· "l ,thO\lgbt 
;·· .. · ') .. -· ' ~ . .~/ -~ . . .· '• ' 

l hat! three hours to wttte'\ 1;:l1e. ;~ but lt pas·sed . ill Wbo,t . •, ' .' .· ' 

-~ f ~ li \ 

. r 

lj . 

! 



eHtemed _to be .~s minutes/' The subjee:t is aw~re of the. 

difference ,betwe.en hi$ 1nne~ 'feeling o.f and ... about time. 

1ahich' is callttd per,sonal .time~ .a~(t. the eaternal obj~tive 

clock tim~· · In extr:etne me.ntal diso~der,·. th~ diserepaney .. 

betW~en tbest:rt two. eJq>eri-enee$· can .'b$ so grea't' as to. result 
. t . 

in comple,t$ . diso~ientl;lt~on.a_nd ,nsu.tng eonfu·si.on. . .. ; ,_·. 

(3) Time Perceac:iop tn:Yolv;iag ·a ·cOnsideration Qf Futu~e · 

Ttme :Pe.r8pective. llatli~ (19S6) ha. def:t.!\Cio tbt~ ~~~ "the 

timing and . ord•ring of pers.onalit:ed futur~. events." · Thi$ · 

p=vtdes · the . temporal framework •ithi·n whi<:~ the · tnd:lv14ua1 
. '.. ', ' '. . ' 

oqant&es his expedence._ QUal~tieaand objects and event! 

are often perceived in relation to the ever pre;u)ut 

background of tlnte. Sometimes tbts. is. remope and, at ~ther· 

times·,. as the E)li,stentialists have cleattly demonetratad, tt 
' . . ' 

is the most p·romtnent featurft ·of:.any .situation~- · ()-rie:~t.att'On 

to t:tme ani time p&2l'speeeive. are wry closely ltn.ked · 

t¢getber Sin¢$ all time . ·Judgment$; both . SnOrt ·4~d long 1 

depend on event$ within the 1ncttvidual, as. well as. on those 

l:ret.eh and Crutchfield (1958) stress the importance 
... - ... 

: ) ' 

' ' •l' ' t-:' / . ~ ' ~ • r • • • 

$bOrt. Sometimes it. is )ftghly structutred and cl-eal", an4 at 
r ·J 

•. '" 1 i 

.. " ~-

51 

., 



other times., uncl~ar and unstru~tur.ed. Morale is btghet:' 

when there .ts . a cleat Utlderstandtng of tbe · Jteps that. lie · 

'· 

Clini~al researeh on tim$ h~s b~en :very mu~h eonc·ernea 
. . ' . . . . 

' . . 

with. future perspective... Heli"rick\ (1?S6),. for insta:nce. _has 
' 

defined adaptation ·as t}le. •'adjustt~ent of, tbe organism to . 

existing conditions. · .. • • It is ·a ti~e linkecLprocess with a 

past reference or a. f~tr,ute refer~mce .... Act tv~ seareh EJhou.ld .· 

be made he say$ . ltfor the l1'1eehanisms of this forwaJ:d refe'tence 

of adaptive behaviour and human purposive be~avi~ur .. " 

The impo:rt~:u"tc& of.· being able . to. plan well .for the 

future 1s particulat-ly.~pparerit in .the p'I'Obl$1\s of those wbo 

a'i,"e least able to. do this •. sociologieal analy:5~s suggests. 

that·tt'le lower class ,ebtld bas not.developed·the capaeity to 

delay gr~titicatf.on bee~use foJi ldm ~he futu1:1e f.s-uncfat'taln 
. . . . . . ' . ' 

< ' • •• : • '. , • 

to satisfy his baste needs • a~c:l since he ,cannot :depend on 

future, gratiftc.at.ions, he acts. ·in .accordance with . ·the · 
I • \ • 

philosophy that. a bird in ·t;~.e' h~od ·is worth tWO .in the bush •. 
' I -~ -~' ' ' I.' . <t • • ' , 

L~shal'l•$ (1952) findit1gs · .. :J:h~t· .3uventle delinquents also sbc$ 
·. . . I ~ '. . 

, .. 

sf.&nificant1y poor futu~•/·ot'i.entation· ilt·ust:tates the · 
, ' ~,.. ,. I . '' 

:(· ' I ~ 

. .· . . . I . ·, . . . .. 

.importance .fol' the devel~p~n~',.persona.lity of being a'bl~ to 
! .· ~ ~ . l \ .. {C • • • 

plan for the tutur~. .... .: .1 
. ' ; ''·\ \ ., ' 

. . lt!cks ,· Umbarger ~~<!: ~a~k . (~964) have: $hown ar.t 
!' "\ 

'. ':,., -.,, ·i:·· .. ,·-, 

~· : l 

... . / ' 



~rctvement .t:n· a population of d~ettJrbed adolescent boys 

following on voeationally.ox-iented p·•ycbotherapy. · .. They \fere 

given future goals 'towards. which·. t:'o w<>rk. . Their ·itnprove!llent 

was mani'fest iri an increase in future time pet'sp~ct;.ive o·f .. 

their 'l'.A. T. protocc)ls .. · l· •. 
~ , I , , 

. I 

Kastenbaum· (1961) ·has sugg~~.ted ·that the very manne-r 
' 

in l-1hich a persoo meets ·the. problems of h'-s later lit$ is, 

in part, a fu,1eti,.on o~ the· future time perspective he 
'./ 

possesses while still an .adolt!$ct'u:1t. · .. Allport (1960) also· 

links mature strivitt:g to· long· range goats. · lor the 

personality, therefore. the process o~ ''becoming*' ·!.s 'largely 

a matter of organising passing 1.mpt.1ses into a pattern· o£ . 

strivtng and interf!st. .The el~ent of $elf awarenese plays 

.a larg:e role in tbi$ proces$. 
·,. 

" 

The notion of time whf.ch we ·are·· conside-ring is not a 
,. ' 

l"igid fixed idea. 'Eiustei~.abandoned the· hypothesis ~f· 

absolute time. and dec:tded t:hat there tnu~t be. a tim~ peculia~: 
.. _·'. 

to .eaeh system of . .-ref~ renee • ttttme is not absolute but 
' . 

. . . ' 

·impossible .. to give · •. lll. s·ound; .d~·~initlon of time wheil. the· · 
• I~ ;' 

. 1. . .. ' . . . 
experience. of. temporality is :,so··eomplea and vari~s f'rom.·on-
. - . . . : ' ; . ~ ~ -' '.'. 

e2tperience to. the ~ext. i. ~·.inst~ln; explai,nerl pEn:sopal time· tn 

this way; . '''the exl)eri~hc~!l · .~f:' ~n in<lt vtdual. appear to us 
,. - ( .' . 

. l ' . 

" ~ .. 
arrange4 l.n a $erie$· of ~ver.ts ·, · ·.of:. thls series the , s.tnglfl! · 

' ' • '<;' ''' '<l ~. <tf ·, I 

. ·: 
, :: ~ , . I 
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events which we remember appear to be ordered according to 

the criterion of 'earlier' or 'later.' There exists, 

therefore, in the individual an I•Time, a subjective time. 

This, in itself, in not measurable. I can indeed associate 

numbers with the events, in such a way that a greater number 

is associated with the later event than the earlier one. 

This association I can define by means of a clock by 

comparing the order ~f events furnished by the clock with 

the order of a given series of events. We understand by a 

cloak something which provides a series of events which can 

be counted." 

It is the apparent discrepancy between this "I·Time" 

and world or clock time which is our particular concern in 

clinical psychology. This !·Time is the time we really live 

within ourselves. Thomas Mann (p. 135 in The Magic Mountain) 

says that "tha perception of time is so closely bound up 

with the consciousness of life that one may not be weakened 

without the other suffering a sensible impainnent." 
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CHAPTER IIJ 

!1!t!!9!!S US;EI) TO INVESTIGATE lJIB ~SES!!Pfl 9,1 TJMI 

3.1. Short Titne Intervals 

Four methods have usually been employed to measure 

abort time intervals (Wallace & Rabin• 1960). A majo%' 

difficulty in compal'lng the relative values of these 

different methods is the lack of clear definition of ea:actly 

what is involved in each of them. 

1) The first is the Verbal estimation method ln 

whtcb a verbal response is required in terms of spectfie 

time units. tt usually takes the for,m of a verbal answer to 

the question ''How long was that?'' 

2) Tbe production method fmplies that the subject is 

instructed to produce a specific interval, e.g., when the 

subject is told to "press the key for three seconds." 

3) The ger~uction method. By some specific 

operation, the subject is instructed to reproduce an interval 

• by carrying out a defined task. Por instance, the subject 

may be required to listen to an auditory stimulus and then 

reproduce :l.t by a linear movement caJ'rf..ed out for the same 

period of time. 

4) The ~gax;ative method requires that the subjeot 



judge which is the longer or shorter of two different 

intervals. 

In any of these methods the st~uli can be presented 

auditorily, visually or kinesthetically. The stimulus 

intervals may be P.mpty, in which case, if they are auditory, 

they would be started by a click and then ended by a click; 

or they may be filled, in which case the stimulus wUl be 

continuous. Fraisse (1963, p. 78) believes that there is 

really no such a thirtg as an empty or unfilled interval as 

even so-called empty ttme is filled with the subject's 

thoughts. Wallace and Rabin (1960), in their discussion of 

the lack of significant .difference in time est~ation unde~ 

these conditions, state: "Perhaps the lack of significant 

results 1s due to the fact that tbe distinction between 

filled as against unfilled time ia in the mind of the 

experimenter rather than in the experience of the subject." 

Fraisse (1937) has shown that the unit perceived depends more 

on the number of elements than on the total duration of the 

aeries. 

3.1.1. Verbal Method 

Critical data comparisons are oftE~a confusing since 

investigators stress that the results of studies on ttme 

depend gnatly on the specific methods employed. There doee 
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'however • appeal" .to be·. some general .agYeement tpet the verbal 

method is ·lese accurate than .the ot.hera. ·There is also a 

tendency· towards overeattmatd.on (Clausen, 1950; Postman,_ . 

1944), e'Ven though t>elf.ab:llf.ty ftrOni session ·to ,session has 

been· reported· as qu.tt• ·&ood· for· th:ts · metb.r;d (Clausen,· 1950) •. 
. . 

On the ·otaher hand,· Hawkf!s, Bailey .\lnd Wam (1960) ~o~ted ; 
' . .'' . 

that they. ·Could ftnd no s 1gn:lficant,. difference . tn the use of . 

the verbal. rep-roduet:Lon and.prod.Uction ~tbods·o't be~&n 

auditot')r t ·Visual- and eleetrle41 effects· · ln the judpent of 

btief sti.mulus duration.· Falk and· Blndta (1954) relate 

overes ti.nultion !n the :Verbal metb:~d to an~iety. Danrd.ger 

a11d JluPreea (1963) ·· have .sbotm ·that the verbal Mtbod yie'lcls 

a b1gher level .of errox ·tha~· the repro4t.Jctlon method • 

.-...... ' 
. . . ' . 

thw me~hod of n:te.asurifl.i time·. p~t"Ception is . r~arded 

by ·wbyman and Moos (196') u a useful c11atcal index fot: 

objective measurement of changes ··ill affective states.. They 

compared patients· :6f.splaytna ·high anxiety -ttb those 
. . . 

·demon.strati:ftg lC* .smd.ety, atJ.d :found a areater distorti.on· of 
.•· : ' 

time pe.rrcept1on ·tn t~ high aNtiety g~oup. .Their .ttu(ly 

suggests. th4t the·.cboice:of ·the;'tnt•rvat may f.lOt. be as 

impo:C"tant ·as · pJ:evious· wo*cn:$ have thougl\t since the 
... 

p$reerita:ge :of hu1ceurac'< was :as groeat • for ~ple • tor 15 
( .. ~. ~ --~ ' 

.· 



seconds as for 90 seconds. 

t>obsoa (1954) using both the verbal and production 

methods found a\3tendency for less accuracy and greater 

variation uith time intervals. He contpared four .groups of 

abnormal subjects unde-r filled an4 unfilled conditions, and 

found significant diffarenees between them: the disoriented 
I 
,' 

schizophrenics showed the greatest variation on two minute 

estimates. The more the subject is disorientated in time, 

the greater the variation he shows in estimating short time 

intervals. The neu~tie group showed greater accuracy and 

consistency throughout. Neither Clausen (1950) nor Siegman 

(1962) nor Fra.isse (1963) have found significant 

1nterreladonships between the two methods. Siegman (1962), 

1n fact • found a.nxiety to be of m.ore s ign:Lff.eance than 

intelligence in accounting for subject's variation in time 

judgments. In his studies, the subjects pa~ticipated in a 

motor impulse inhibition task. 

Most of these investigators have applied the 

production method in a clinical setting. And while the 

method as such, appears no mor:e reliable than the previous 

method described, it does se~ to yield some val14 clinical 

data. Goldfa~b and Goldstone (1963) have reported lesa 

variation for the production method as compared with the 

verbal estimation method. They also draw attention to the 
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influence of the modality in which the time judgments are 

assessed. They consistently found (1963 and 1964) that 

times marked by auditory input were alwa.ys judged to be 

longer than those marked by visual input. This is . contrary 

to Tanner and Patton's (1965) finding that v~ual durations 

were judged longer than auditoxy durations. · This 

inconsistency could perhaps be explained in terms of the 

different techniques applied. Siegman, however, had also 

found that auditory signals were preferable to visual 

signals because they are more reliably judged. 

There seems to be no doubt that time in the different 

modalities does vaey (Goldstone, 1959; Fraisse, 1963). 

Goldstone and Goldfarb (1963) found auditory stimuli filled 

intervals ~re judged longer than. unfilled intervals. Tbe 

results were not as consistent when visual stimuli were 

p1:eaented. 

3.1.3. The !\!Production Method 

This method has been· used by du Preez (1964). He 

found that while different methods yield different results, 

r•production by linear arm movements was the most reliable. 

Clausen (1958) had found the method of reproduction to be 

fe'sis reliable but more accurate than production and verbal 

estimation. Siesman (1962) reports similar findings. 
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Wern~~ (196~) fo\lnd ~hat the faster rat::e of, .Pr~~c:rrrr.d 
'' 

tapp.:f.ng .~urf:ng rep~ductton. of a. iO second: interval led to 
. • ' ~ ' ' . - • .' ; ' • ' • ~ ,; • <. • ' . : 

sh~r.~er est~iJllltion;. ;'While Sl()Wer preferred. rat~S. led tO 
• ' ' ' '• ~ ' ' ' ' ' • ' • ' I ' ' • ' ' 

longer. estimations of du?;"at.io~. Oohberg: (1'965) argued t'h.at., 
. ' . . . . ' ' ' ' . . ' ·'! l • 

. ' . . ' . 

~ because .. of th~ variability ·of the: E!Stimat~,on .method;. ·the.. . · ·. · 
• ' • ·' ·• • •• . ' • ' ' ~ • • • ' • • • . 1 . • 

reprodQc.tion tnet'hod sho~ld provide a. much more ·~table. ·base 
. . . . . . ' . . ' ' . 

li.ne . from wh_ich to stu(iy. time . j.ud15ments • 

. The · reprod:uction ·method by lin~ar. movement, which· 
.·· . . ' . ' . ' . . . . . ' ' .. 

' . ' ' . . 

Du Preea:, (1963) applied to ti.m.e measu.rernent 'With such 
'.· . ' . . 

reliable resu.lts,. uses meas~res .of phy,sica.l .. speed a:s 

indicators of. time asse.ssments ~ · The speed is calculated 

from the distance moved .. and the time: taken. to carry out t;:be 

movement., ~imoldi (1951) ··found that· the speed of m~tor 

activities' ,estimated in tasks carried out mostly a:t 
·. .· ' '. -; . 

. ' . 

sp()ntan-eou.s speed, 'Were highly t"eliable b~cause of their. 
. . "' ' 

stabll.ity. 'It 1s a reflection. of what· he calls an 

. individual's .. personal tempo.•• Allport and Vernon (1933) 
··. . 

.. 
ftnd tneasures of speed ~:fp-expr:ess:Lv.e~.;m·ov:efn§mt~;:t;e'J.l.rable. 

3 .1. 4. . The CQm2.arat ive .... Me tho() 

Thisme~pod has.b$enused to measure. time intervals, 

particularly in the inves~igat,ion of. contex.tual effects .~pon 

the estimat~on o£ tim~ (Walla¢e & Rabin., 1960). .Many o~ 
' . 

these·stud.i.es .have successfully demonstrated the.~ffeets of 
'. .. ., ·. ... ~ ' . . 

·'·, . 
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anehoring··on· the estimations of .sbo:e't .. intervals (Bo:u~~lban• 

19.59; .. ~tbamqn,.. 19SS' •.. tf. the initie:l<£~timu1us tfttS<;sh.o:rt, itt 
; ,• 

. . 

aet:ed as · a . ~lbor::: ltnehor -and :shor1:ened. the. subsequent · ·. 
. ' 

judgments •... If :tt :-'Wtts longer,. it. 1s~'lgtht!ned· ·the .. jutlgments .. 
' . ' 

Eton· a~d Kaft(a (1952) stress. tbat' .. th~ veey ;fi-rSt ·timt;\ . · 

estimate seems to 'be an important '~efer(;;!nee point :for:· f'utut:e . 

ones, as moa .. t 'eb:ne mea~u~es are c~ilctflated :on. the .baa::ts. of ·. ·. 
' . ·,. ' . .: ' ' ' 

the means. of a numb~:t; <a:f' ·maasures.. Tbe ,mat1Y inv&stig~tora · 

have made cis . aware of some of the. ven.7. many variables· to be 

explored and aee:ount.ed .tor, in al:·ty· attempt a:e the accu:rat:& 

evaluation of time.. 1-tf...f:!ho:a (l96S) ·exp1ot-ed ·the effects of 

stimulus and respanae ·uncertainty upon t1.me cestimatton t <ant1. 
·. 

e.ame to t:h~ conclusion th~t the itnportarrt factor was t:be 

ainottnt of :1rtfo:emation that .the .subject needs to p:eoeess 

rather· than eet-ta:l:nty or unc~rttd.t'lty •. 

Frats$e (1'963) hy'p.otbesis~a. that adults pet-calve t·ltne 

in terms. o:f a sucaest-:ti?n. of events, and tinl$ · per.eeptton is .a · 

however, ii:t the age of five y~rs * ·~st:tmated time by tbe 

quantity of.· the work aetuai~y <tone (Fraisse · & Vautr~, 1952) ,._. 

They obt_a1ned comparative'·ju~gments cf duration .for .·two toy 
'"·" 

eyel1sts running distances·.6f v,~t:!ous speeds and length$~.· 

/~curaey. depended on 'Whet~e~·· tb.$ !:actors., on ~hi~h the . ' ' ··~·' '. - . 
• < ·_; ,·,\ '\ •• J; . ' ' 

chtldr:en based thalr judgypen~s • ;; ~or~es.ptinded . to the actual · 
. :: ' \. 

' . 
I 
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du~a:tton •. In thiS' e:gper1ment the ehl.ldren ¢stimated time tn 

t~~s · .o.f the action i.nvolved. . They. judged the · t!nle. by which 

:of the two cyclists. went. further or faster or by the. amotil:nt 

of effo-rt iehey put into. the task.·· 

·The length. of the timE!: int~:r.val must also b.e taken . 
. ' . . : 

into. account. . With . 5~ntervals of one: second. ~r .· les:f, 01,1e · :ts 

not -tmly confronted .with: trying to esta~lish th~ subJect·'s 

'dOneeptual stand~rd for a oec.ond:; but also with ebe 

indifference tnt:~:rval. 'The .t.ndifferenc~ 2one is a duration 

for t-1hieh. there is no_ systematic error ... _1'his 1.$ usua.ll)' 0;71 

of a second (Fraisse, 1963, p. 129) with a ra.nge from 0.6 to 
. . 

0.8. · It has been found that when du,:ations last les$ than 

. 0.15 of a second~ they are generally overeatimttt$d. 

ti'hen tbey.are mot-e than 0~7S of. a ,second, .they are 

underestimatad,.. · 

· The tndiffe:renee inte:r.val : sn:rvea as .a measure of 

conscious tim~ (Uorlng, 1933).· One baa to. talt;e th.e 

indifference interval into considerat1.on· .if one is working 

with. the duretion of the ·consci-ous prfa\sent, and if orte 
'; . . . ... " 

. ·. . . 

. wishes ·to ·raduee the i:nfluene~· of. roomo1")1· factors in .the 
. . i . . 

estitnations •. · James (1950) be~i~ves: it to be as· mueh e.s ;1.2 

seconds but. Ft'aiss& (1963, p .. :·~9) pla-ces: !t ·at about __ two 

rttconds.. H' found that t~a ,rh~thm disappa~t:ed when tbe . 
- ;.· {. ' . 

intetval between two ·sounds · il.f'about. t-wo second$. · .111e ... · : f . 

\ ,i 
' 1( ~\' :' : ' 

. ·6~· 
\ 
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present, he .thinks, is limited ,to .. five seci!Jin!s at_ .the most 

bu.t 1~ _usually t~(J- to three .s~conds (1963, p. 9.3) •.··· .· ... ~ .• ·.the 

·. duration of ebe perceived prese:qt:· depend$ -itn :the possi~llitties 
: . ' . •' ' .· 

. for the. orgf!nf.zatio(l. of: ·suecQssi.ve el~ment-s ·· .into. one. u11i t ~ ·· .. Xt: 
• ~ • • • • • ' > 

. . . . 

i.s prtmarity· ·de.termi,ned by the d-irection of 'our att~ntion,n 
. ' . 

lt is also well t<:> bear :tn mind tehman and 'Ktd.ght•:~· (1960) 

findings when expet'im~nt:i.ng with tne ·effects of plac.ebos 

1. compared with drugs· such as barbitu.rates and eii!Phetamines. 

As a general principle·) it .was found -that $peed tes~s were 
. ' . . . 

more plaeebo•prone than accuia9y tests or accuracy· ciOtttponents 

. of tests. . ·l:t m~y, ·there fet-e·; '?e· propos~d that: suggestion 

directly effeets speed· of p•rformance .• : 

Otme .(1962) noted the paueity of :expertment~l· stui1$s 

of· longer. duratio'-'s. · tharnori a.nd Goldstone (1956) amongst 

others, .have ~dequately demonstrated toe ·te~deney. of . 

. schizophrenics to ovetestimat:e. ·t:t.me periods when the verbal 
. ' . . ' 

method is. used. · W:ells and .Ke.ll~y (1922) ., in addit:ittn to 

general ·clinteal observations, have shOWI\· that ·mantc . 

dep-re·ssive patients manifest slow reaction time. D~$on in 

1956~ in one of the few stud~tis on neuroticsll found .them to 

he more aecurate and eonsi~tent in thei~. t.ime .estitnat:lons .. 

J.fos·t of the studili!s · have·.bee:n· ~oncerned wi,th eho.rt ~time 
' ' ~ 



. ' 

interval$. . Grme (19$2) ··found . that • ~1 using th• longer 
.. . . . 

irtterval of! 20 and _l() atnutes, h• wa.s able to otscri.m:tnate 

_between psychopaths :and hysterics. Psychopaths and byst:eri.cs ·· 

overestt.mated :tn cOtnp:l,rf.s<tn with ~eurott~s ~rtd tu~ychotto 
. l-

' depres$:lves • ~J:tnt suggeets_, tbat .~o~ .. o~ly ts· theJte_:a .ileed te · 
. ~ . . . . ' 

cone-.trat.e. on- tbe titne.esttmatiQ~~- of -longe:r peri()ds but . . ' ' - - .'. . ' . -

the possibl~. ~arla_tlotts o·f t:h~se estimate$ ·wttb indivf.ttual 

persoraal:lty variation bo_tb of,- · not.'tltal anct abri•rmal kind,. 

mus~· be mor~- carefully' aons.tderedt ... ' 

- It is often: obaerved· 'that .time. e.e$ long•et: when 

attentiOJ:t is _.directed- ·twat>ds 1t. pd· that elnt)tional f«cton 

are ~ortailt itt 1nfiuenf!lag our t"tt'ltje4tt1ve feeliqs of time .• 

The longer peJiod of time appears to be lhOre sensi t.tve to 

this type of influence .. than· shoner periods .· ol ·time. Cohen 

and Meeey {1961) -have s.huwn th&lt tbe nomal p•rsott•ll. 

•warenese of the passage of time varies . wt.:th bis emot1ema1 

$tat:e. Pearl and )8-,:g '(1963) have sug~~sted. tbilt the 

ptomtnenoe o·f emotiOnal factors ~ad conflicts in 

schtaopbrenta, tndteates'tba~ affeettve factors are 

lutegra11y .tavolved tn the dtErtortion ·of titne pereeption ·.in 

\these cases.. ~hey propose', th~t. ·tht! d1s tQrt-~n 'ts a dlb:E:lct 
. ' ' : ' . ' '•' . . ~- . ' ' ·. '. ·.. . ·. .. 

.funct10l'l of the emottiinal stat:e or conflict that.· ext:sts "'hen 
' -- : ' . . . . . . . . -- . 

the patient ·is -tect~~·fQ.r t;~: perceptf.o~ ... S\tbjects ••r• 

·tested. while emotionaLly di.s~~r~tng. ~nd __ l)eutral. piotu~es 
.. . ·•. l '1- ' ~. • • 

' i ... 



were shown, to , tb~.. OVerperoeptien was evidenoed 'in t.be 

preaence of these .41sturb.1ng ,pictUres. 
.I ' 

Loebli.Q f19S9) ·fou~d that normal subjects we.re 
' ' 

• ' 1 i • . • 1 • ~ 

profoundly influenced ·in tbei"t o~erestimationor 

unde,estimatton Qf·time interva.~s:of approxi.matelyt:wo 
' ', : 

'• 

·minutes. dur~tion. by .t:he bor~dom ·.o~ i-nterest· of the task. 
. . . . . ' . ; ' . . . . . 

the aetivi.ty ·ot-.pased.vi:ty of tbe .. ·subJ•et~ · du~tng the task 

W&$ inlport•nt.~ Pecple w~o are g~ner,-ally actl'\fe•· are . 

generally. inclined to overestitnate pasalve activities~.. In 
' ' . . . .. 

addition. 1ndlvidtials·fcr whom the past and the. pr~sent: were 
I ' ' •• 

relatively leas t~al,~ ~veresttmated the .time occupied by· the 

pre.sent aetivity •. toebli·n felt tbat this was· not a direct . - . - . . 

effect. of the activity as such, but that .it was related to· 

.i.ndlvidual differtmces in frames o·f reference of time 

juClgn~ent.s • 

It has oft~n been.retl1llrked.that. tn stressful 

. situations time se~ long parti~ula.rly liiben on• 1$ wait.lng 
' '. :· . .. 

for somethtng to happt!n. . Yet • · :tn eJq>e~imen.ta ~ht.ch Qu111kse·n 

(1927) .carried out on subject$ .w'ho .had p.ain in.f11cted on .· · 

them. the trend ·w~ts -t~wards· relatively slight underestimation, 
. . ' . 

Sturt f.n 1923.had similar results .. Loehlin .suggests that 

thE! reason . fo:X' -these .. findings· is t;bat · the ·subj,ects probahly 
' ' . 

deliberately tnfltceed ·pain on th~selves., tbus. transfom:Lna 
. . ' . : ~-' - . 

'' ' . 
• dull passive experience into .an active ehallengtng one. 
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Files and Meals ··(l94fl) reported a ·greatt~r tendency of tb$ir 
". ' . . . 

Subje¢tS to ov.ete&tf:mate :as they :(lpproacbed 4 ' desirable · 

geal~ This· tend~noy ts· inclined. to decr.ease as the subject 
'. . ~ 

becomes .more ab.$or})ed. ·i:n. :the. tasl~., tht.s 6bs~rvat~on support$ 

·p:ra~ketihauser:*:a .·(1959) statement .and Fra:ts~e •s .fla4ings · 
. . : 

(1963) that. ;time seems ·lorig :wh~n. atf;~ntton' is·· dt~·ete~ 

speei.fically' ~OW4ll"dS itS passage and . there ·Bt'e no cone()nd.~attt 

aettv1t1es. . ·:sut Frenkeilhaus.er 4mPbasises thatt itt· the · ftnal 

~analysts emotional faet~ts,are tbe 'oat tmportant .in 

'influenes.na subjeetive time ~perience. · 
' . 

tt is apparent .from .tbes~ and previous diseutu~ion$ 

that· not only.is that wbi.::h is happening during.the tt~e 

interVal relevant to tbe subj,~ct' $ assessment of 1t,, 'but 

also the att1tu4es the ·subject b;Lngs to ·the ·experimental 

procet,ture in relat.ion to time itS$1£. Me.ade. (1963) 
' ' 

evaluated tile, effects of mot·t~atton· a~d progress on .the . 

estimation of longer ·.time :1ntetv~1s from .15 mb'lutes . to ·60 
. . . . . . 

m·inutes ~· He· found that. the estimate;, were inV:EiE",sely r~e1ated 
. . . . ' ' . :. . , 

t:o feelill&s of progress· {n an a:sstgned task under cond~~.1ons 

of high motivation. but unt."elated under. eonditi·ans ·of poo·r 

UiOti'Vat.:l.on,. . lt. appears that the . use . of 'the longer· }J~riod Of 
' ' 

t.ime allows o.f a. more accurate assessment ef attitudes ai1d 

'feeling$ towards time than the .us.e .of .short intenals. 



3 3 Future _···'··.lute P_·· e~_··•"•cti ve 
· •· ·•· .:- to a ··r •-••• • 

. ·. 
l:f. 'the mells·u-·at ~f duratl9tl 11 extended fu~tbar 

. ' ' ' 

and Continued .into tbt future,. •e. U.ul.d. become eveS\ ))etter . 

•qulpped · to· unci(;!retand t·he '.rC.le ,,fi time ~ n\.n • s · life~ ·:tt · 

.f.s &enera11y·· recogo'i~ed that ;lt i~ impOt;t4nt:. fOJ: tMDt$1 

health that zaan·$hould strtV. *iea1-.seteaily tn 'tmei t:ha~ 
' : ., . 

' ' 

tnan should. be or19n~d tn· a. J;leal.tby .fasbton. tpwards a . ; ' ' ' 

'··' ' I 

posit::Lve futur$.. . Malty wr:tters· ht.ve been :theoret.teally aad 

cltntoally · c~ncemed w:tth tbe · •ff•p·ts. of the· inctivtdql*s . 

ov1entat1on t~- the future.. lt. ta· proposed ·in t.:his s~ction 
' . ' - . . 

. . . 
perspective • 

. lf, .t>y ego at:t:ength, W4! . understand the capacity .to . 

p:Lat\ · and . mal«! unantbtguous and· e~t'l$f.dere-d ttectstons ba$ed on 

l:'ealttr ad not Ori wishful tht'*lng, ·then.~ if we a.re !llble ·to · 

measure future t:it:ne ·per&pet~~tve rcel1ably., t4e may be dlEU1$Ut'lJ\I 

eg6 strength. P,sychoana.lysts accept· that t.mpentouane$$ t• 
reality. time ancl 1~ic an ebarace•lf!sttc of '*p.t":Linaqf 

p't'GC4$$0 chtnkill$, .ntch 1$_,-'tbo.Jgbtt to be eymptomattc of 
. . ' . . "- .. 

serious·dl.sturbartce. 
' '1. ' ~ '1 .,. • 

' \ . 

· fi~Ml. pelt'$pettttve r•pr•seata the telationshtp kt:Ween 
' •. ' .. • • . , ; '. I -~· \ ' . .. ' , ' ·~ ' ' 

the past 1 the pns•tt and the :fiJtu~e. wallace ( 1956,) 4eftuecl· 
. ..., ' " , ' ~ • •' ·.>.-;:, I , ., • . ' . , 

\ ~ ' t ' ' • • ' 

1t aa "the tittd.tlg .,...d .o~dertnk of p.&noaali~ed "future •vente.•• 
.• '7 '· 



'' 

Walla~e 'bas. demonstrated. that, _for sehizoph.renics ,- futur-e 

time pt!rspeetive is acnelderably -foreshortened, ~lnd th~ 
. . ' . ' . 

- -

Qrderin_g of fu·ture ev·ents .i$ more confused than in normals. ---

Sehizophr~ic$_<!lt:tension into.the fiJtur$ ~a$ 12· years Wbil~ 

normal$ _:e~tep.ded ·tq -36 years • .,. -Whereas the -estima.~ion o.f _ 

sh-~rt time intervals _,seems t_o· :r~ain reJe.tively unaffect$d, 
,-. . 

_the judgment of l()ng _time -i~d::e:t'Val$ .an<l futurE! tim~ -

perspective i_s very mueb a-ffected by the scbiaophren!e 

proeess 1 ·aiui -affected ~n broader ll!ategor1~s of- -time_ than 

those measurable by the ordina.ey u·nits of the ¢loek. - N-evitt­

Stanford_ (1965) 'Said that: __ "one cannot alway$ tell- where a 

P•rs~~ _is. soing .• just _by itot.ing .tnt! di;rect_ion in which he it 

headed .• _ Qne often has- to. follow him -a reason•ble w,ay .in 
. ·. •. . ' ;. 

o:rder to make an hypothes'is • n -. It wauld appear that this .1s 

what one is attempting in measuring future tlrne ·perspective .• 

Fra1sse (1963,· p~ 116). hypothesises that the future 
' . . ' . 

perepectiv~s of an U'lilividual. depend on. l\is capacity .to 

anticipate ~h4t: is to eom~, Withfn the reasonable bound$' of 

reality. In doing t;his • he bas .to borrow from his past · · 

exper:ien~:e but he-· is prompted by his pres.ent desires, as he 

attempts to ~it: his p.et;'&peettves .into th~ realms of 

pos.$i'bil1ty. 
.. · 

Wallace's (19?6) ff)tmu1a p.rovides us with a means of 

·measuring futur-e titne pe1:sptaettve: 
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- 1) 'the_ dynamic qua~ity of time pe~spect:ive- 1$ 

suggested by the-tentpcral" _flow of timo .from the present 

tQtt~rd$ the futt'tre.. Kastenbaum (1961) ba~ ca'll·ed thi$. $$tlSe 
, -

of moving- from tim l)resent tnomen~ into the ... future~- -" 
> . . . . 

''Directt,onallt_y .• '• The· aehizophr~l\ic ~ho bet:Leves, that .M.s 

'ag~ bas not advanced at_ ·atl since ;d:t~ onset o.f hts· illnt;lS'S 

'is mantfest1:V -disturbed i..'l this -~spec:t. . (Ehrentheit & 

Jenlley, 1960~ Dahl, 19S8). 

Wallace- furt-her d!,sttn,guisbes be~eeni"O• _ 

2) . _ !1ttension which is the le·ngth of_ titne span -

- eoneeptualf.sed by -the patient. - tt refers to -bow far ~bead 

he __ thinks .. _ . , 

3) And Ct.1he~ence -whtc::h ~s the degree of o.i!'ganisa.t!on 

-ttJf the events ·filling that- t.ttQe .span:. -Rastenbaum (1961) 

:taeludes a_ quality of pensitx·wh£ch r•fers t;:o the nQ1tlber of 

event$ with which .the futur-e: 1$· popu1e.ted. . . . . . . 

. . . . 

individual ftperl~nee ot dul.i'a.t;ion anobored to objective 
l, 

6octa.lly ~onst:ructed time . scales. 
' ·;,· 

tsraelf. (1932.) fir~t used a questionnaire and 

interview method. r..ater -(l936f. be tnttoduced the tutu~ 
, - . , ' ! :- '\ • -

autobiography aa a teebniq~e .· f<JJ; ~a$U'ti.ag fU.t:;Jre t~ 
. . , . . ·. .. : .\ . . . 

perspective. Projeeti\l'e _t:ec11ni~~es :bt the- foxm of tb~.-

Tb~t:ie Apperc-eption Tes~; . ~r-:. a. s·toey :-completion tc$~hnJ .. q,ue 
~- . . . 

'- , i : 1 

\. 
·; 

'-, 



have been · favot,tred.; . The range of tt~ cove:reo by the 

.s:ubjeet•s 'st~ry is scor·ed (t¥allace·· 1956) Bamdt ·& Jo}lnson, 
' ' . ' 

19.55). · Knapp .used the questi<;mnai.:re technique.· 11hile . 

l(astenbaum (1961) u~e'd a struature:d' sto~ c;o~npletl,on 
) 

· techn;Lque .'f:o~ether with an antictipated .future events · sc:ote. 
' . . 

-· . ' . 

. · lsra.eli (1936). bas found. t.h4t· drive. with respect to 

£ut:ure go.ata<~· sEined a.s a· ·good bas.l.s fo1: dlscr:l.minating 

between nonnal$ ancl abnormals. ,· 8!\t"ndt and Johnson (19$,) • 

using the stor.y eompl~tion technique • showed· that del:llnqu~t: · 

boys produced stories w.itb shorter time spans than eontrols.~ 

They suageet tbat: thea~ findings have s.taniftcant soci$1 
. - . . 

implications. · lf, (dr fnsta.nee_. the per$onal envirotm1ent is 

such that tbe future is always un¢ertain, then the 

individuals develop less· capacity to delay gratJ.f'i¢aeton; 

la sucb situatifJns • .the individual is frequently ,f:rustrst.ad 

in hts attf#lllpts ,at: sa.t1sfying hi.s ·baste need~, and as a 

consequE:nce ~of being unable. t~ depend on.· future sratifi.eat1crD8 1. 

. '• . . ' ' ' 

ht. lE~atns to $et .in aceordanae with the philosophy tlun .$ 

· bird iu the hand is Wl• .cth. two in. the bush (Musse~l, 1963) ~• 

.teshan(l9S!) has shown that m.1idle class .children have a 

greater future ,perspective; thaq lotier class a,hildren. .He 
. ' . . ' . . . ' 

suggeSt:$ th«.t 'time e~erie~ce is .really ~.·variable in sell• 
'' 

cont:r:ol which va~ies t'lfth -~6c,b>•econond.c cl.a$S. · Levine ad 

i 



Spivack (1959, 1960) support LeShan's findings. They have 

demonstrated that the ability to forego itntnediate 

gratification for more distant goals is related to the 

individual*s breadth of conception of time. Relating 

stealing to temporal orientation, Brock and Guidice (1963) 

found that 49 subjects who stole money from the experimenter 

during a brief absence, compared with matched non-stealers, 

chose fewer temporal concepts and told stories with shorter 

time duration .. 

Future time perspective bas been related to 

achievement. In Teahan's (1958) study, the most successful 

children at school (at the top of the class) were more 

inclined to think of the future than those at the bottom of 

the class. It is interesting to note that DuPreez (1964) 

ha.d also found Need Achievement to be positively correlated 

with the speed with which subjects reproduced a time interval 

by means of a linear movement. Using a specially constructed 

time attitude test rather than future time perspective. Knapp 

(1962) had also found t&at time attitude and achievement were 

related. 

Kastenbaum in 1964 using the story completion 

technique, found no significant difference between young and 

old people in terms of time perspective. However, vben be 

used the important events score, mentioned above, he found a 
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' ' 

· $1gn:i.ftcant dt:ffet"•nce both for the aumber ef .future events 
-,: ·' ' ·..... ..··' . ' ' 

apecf.fied, al.Ul th& deg:t~e .of Gt:tns:i.oa int>O the futut'e. Be 

c®c1uded tbet e~tena!on into·. the £~tur• ·is low, when tht 
. . . 

· tntiivtdu&l1s p~rsonal.. 1.1fe spaft .i$ made the baa.t<e .. frame ,of 

refer(i!nae.. aut £utttll':ity •.. as a co.niti:ve tool J:qJ: 

$~&anli.sing t»tpe~ieuc~, is retained ·by·. cbe. aged. Using th• 
~- .·. 

same method, ttastenbaum _(1967) :bas been able to detnOnet~•te 

tbat young people• a esperie~cf$ ,d.tb. agea .people can. b1t'1ng · 
. .· ' . ' ' 

about .. systematic ~ht.mges in pe.rsona.l :pftspeettve., Th~ 
' ' I '• ' - - . 

subjects. ~n tbis experiment we~e .. e. gl'Ottp o~ young studen_t 

nunes 'in 4 'get:14t1:ie hosti!tal. 'Their range· of e-potal 

thOught and futu:re extension Seores·ttt<!'tet\Sed.Vf.th ·:tn¢t:ease(t 

toentlftcation with older peopl~. (The sttggestion that. 

future time pe-rspective e&1 be iacreased by trainbig 

elq)er:Ltmce has. ··1. f•tll, direct· prt;u::~.ic~l ·J.mplteatio~s for· 

psychothe:t:"apywhich $'houla be p11tsued.)· 

'0ol4.rit:b • s (1967) findings that orientation towards 

. tbe past as.d the futut-e are ia~e-rre1ated$ is in 4<:eo>td.ance 

~ith mucb of the fiitlence frQ[n: the studies nu!·nt.1oned .. · · The 
. . 

findiugs suggetH;; that past ~erllen¢e 4etetmtnes the t~ay. tn 
' ' .c 

whtcb one per.eeives the ~llture.. ·U$tng waltace''s me.tho~. 

smart (1967) has dmott$t~ateti. that ·alcoholtcs have .t less , 
•:· i 

·. ~tens.lve and te$s. <!oh~rint . · fubt'l"~ perspective compEl red. tdth 
' I .~. ' 

social · drinket"s • .tte ulat$:tns ;tbat the correlation ·l>etWeea · 
.. \· 

1.2· 
~\.'I 



age and· extension: in alcoholi.e ·.:patients .1ndtc~tes 'tbat the 

defie!ency· may (lev.;lop a$ a response tQ p~oblem (h:inld.n&. 
' ' 

ratb~r than as a sel~etlve .factor ~;n its d~tr~l~pment. 

· Uet~g tbe.Thematie Appercapt:ton.T~sts protocol$ after 
''. 

voe,ationally -orlertted psychotherapy~ Ricks {1964) · f9und' a11 
. . - . i . . . 

bnprovemel'lt' in futu:~;e t!~e- perspllc't,ives' in a group of ' 

disturbed adoles-cents~ .. PJ.cks. used Thetttatic . Apptu:ception 

Test protocols as 4 dtteot U'l0asut~ ()f future ti.me · · 

per.spect.tve. · 

' { 
i' 

. ~ . '. ' 
'; \' 

J \·'· 
( I 

•· . ... ··,· 
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CHAPTIR.lV 

THE EXPE!R!!!t 

4.1. §tatem~t of l~J:eotbeses 

The hypotheses explored in this study are: 

4.1.1. a) Time perception and assessment are relatively 

consistent for an individual. 

b) This consistency will be revealed through the 

employment of a number of vatying te.cbn:Lques of temporal 

assessment. 

4.,1.2. Time perception and assessment are closely related to 

personality structure, and are derived f:tom the total cOEQPlex 

of an individual's learning and experience. 

4.1.3 .. Groups of individuals sharing comznon characteristics 

share common c.baracteristf.es in the area of time aasesament 

and perception. Specifically neurotiC subjects will differ 

from normals and also from -a -group of physically ill 

patient$. 

4.1 .. 4. In neurotic subjects, time perception will be mol:e 
' 

1d1os)11'1Cratic than in noxmal individuals= they will reveal 

more inconsietenctes in me.asul!.'able ti.ae experience, future 



. - - . . ., 

perspectd.ve~. and attitude orientation tn time. Beeause of 

their gr,eatett atab11tty, ~he nomal. subjects will 'be tncn:.e. . ' . ,·. . 

objective and .l'e.1t$tie .. ·111. ~beiar .aasesstn4!nt of sta\\dat<d · · 

olock time. 
,'. ' 

' ) . 
assessunt will :reveal ~tffel:-en~ t•ve:t.; of aeeu~a¢:y.. · 

~ - .· 

I. • 

The· final contetlt:Lon ·.for· t:b~. futum is· t'h~t as nt~e 

:aense0 'U an a~pect ·of beb$vtour :resulting from lea~ni.ft$ 

egpelf1En1ee ai11d cond':it1otJing. it. $hon1d be possible to alte'l" 

·tt by training, spe~.U:teally ainted at :the breaking .doWft. of 
·.· 

previo\.1611. aeq\d.re4 inadequate ~it' .. unadaptive ttme hab~:t:s; 

and· the rel~arntng of;·l\ew,. more .. adaptive time hat.it•~ · 

. . . ·, . . :· ., ' __ ·.: . . . . . 

of the tilne. ~e:c:l.enc• and the tole .it plays in. the hebaviLOtllt" 

of :the afult ·neut.ottte .• The. term ••etm.e egpet"ienc~" r•lates 
" 

both to the measur•ent of abort. and tong durations; a,na 
·. ,, \. l 

. '• ~-,' . 

orients himself in t:ime ··.and pla~• :for .future. goala. 

/II :', 

. ' 



Subjects 

The subjects were 80 adults ranging in age from 18-40 

years, divided into three groups. 

A. The experimental group of 30 neurotic subjects; 

males 13 and females 17. 

B. The control group of 25 normal subjects; 12 males 

and 13 females, none of whom were physically ill. None of 

the subjects had any history of psychological illness nor 

were they ouffering from any psychological symptoms at the 

time of the experiment. 

C. The physically ill group of 25 subjects; 12 males 

and 13 females. 

The Selection of the subjects:-

Group A 

Permission was obtained from the Psychiatry Department 

of Groote Schuur Hospital to solicit patients from Psychiatry 

Outpatients Clinics to act as voluntary subjects in the 

experiment. However, in a pilot study, this technique was 

found to be highly unreliable as ve~~ few patients were 

prepared to return voluntarily and were difficult to trace 

after the first experimental session. In the actual 

experiment, therefore, the subjects were finally drawn from 
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the Psychiatric Day Hospital. where they ,_were -in daily 

· _attendance. for th~t:apy. --

The ap'pa~atus :r:equired for the expe:rime·nt was ·set up 
ln the-·day hospital. 

:D!a,sq,o.sis: · The_ patients select.ed for tbe- sample -were 

-all dlagnosed psycho~·rH.~urotic by the psychiat.rists and the 

registrars. in the <l4Y bospltal,. an~ the 0'\:ltpatient Clinics, 

.from which .they wer,e refer:~;~ed •.. These patients we.re mai'rily .· 
. . ' ' 

diagnosed-- as sufferipg from ps-ychoneurotic anxiety states 

with .depression. They were all ¢onsidered to be in need of 

immediate help ·bOth by t-hemselves and the_ physicians who had 
· . ...,. 

1'hey \\'er.'e not suffering from any maJor. physical seen- them. 

illnesses or psychof3es at the time of· the experiment. 

'The ~i'!onJ group of· subj ~cts was the normal cont'rol 
...,. . ..., _.._ -.. _,: .. ~;r-.1 

group.. There were 25_ subjects also matched against th~ 

,first .25 neurotic group for ·age, se:g;_ educational achievement 
' .· 

and- race.~ From interv1,.ews with the subject:.s and t.beir 

employers. and thelf,.~ record$, it 14as established that .there 

was· no presen·t or past his. tory._ of psychological illness;· and 

that their physical health was good i.lt the time~ Access- .to 

most of thes~ subjects was· thr()ugh large bus in$ss 
. - . 

oJ;ganisat:f.ons ~1ho ·were prepared t.~ make the subjects_ 
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~va1lab1$ ·during their· work1ug. · 'hou.rs .•. ·.On tb& whole. this 

g:roupwas1tlot"e (lo•operative and welcomed the ·diversion from 

the day's routine Wl;)rki · tfbey ail· bad to be fetched ft'om 

their place of work :and ·taken to the day ho$pttal U~here ttbe 

apparatus had bfien a$t . up .. . . . '\ 

' ~ ~ .. . . 

~- ! 

Gro'cip c 
' .- -

. . . - . 

outpati~nts .matched for as:e, sell and rsce end educ:ational. 

.e¢hievement ag4tnst ~S. of ··the Eipel!'imental (fl·Qup. Tbey were · 

outpatients at Groote .Schuur'Ho$pi.tal.at:tending at 1ea$t 
p ' • ' : ' ~ •• • • • • • 

once we~kly. ·. The7 wer~· selected as bav:lng "clearly defined 

medical tlln~s$es w~th no knoW&·histocy ·.,f aey.psycbological 
' '. . ' . . ' . ~ . . ' ' -· . 

illness. If ther~ was · al\y susp:;Leion of p.sycboidgi;eal 

illness. th~y·were ~ejeetad from the .sample·. ~ost of tbeee 

patients wete dta.ttn f"tom ge~ral Ul$dteal and ·ortbopat1dit 

outpatient clinics with the co•operation o.f the cons\iltants 

in charge~ All sul.lj$CtS were· abte to communicate fluently 

tn English and owere all of ·the· SS111e rQC:tal group. ·This 

groul> (later r.eferred ro. •s the Medical Group or Group C) ~as 

the le~st co•operattve of '·the thre• groups .tnvol:ved in the 

. e~eri~ent ,. · .they usua·lly felt that they were l>etng subjeated 
. . ' . . ' .. ' ' ' 

to a tGst situation which had notbtng t·o do with_ ehetr act\tal 

illness.. Howw.e:r; 2S pat-ients were found who atteruied all 
'' ,. .. 
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itllJt•e o·f the ~er~ental sessions •vell thougb some ·of them 

had to be fetched ~~:rom their hOniea·,j·. 1Xpertln$Dtal Se$SiOa$t 

WhenQVeJ: pOS~iblf#t: welt&: art'anged ·t:Q <:of.nei4e Wi~h . ithelr · 
. ' . ·' 

j .' "" 

; . 

. . . 
. : .·' ·,. 

. . ' ' 

· ·'the apparatus used to meuu.re. abort 't.~e <h.t~au:tou . 

. was lliud.la:r to th~t desct:ibeca ~y: nanztger and DUPteet: in · 

.1963. and built by r., Humptu:ies. It was'construct:ed Lr.l· the 
. . 

fo1lollting way,; A white wooden &<irteen,, 4,2 inc:hes 1ong .. and 20 . 
- .. . . 

inches higb., stood 4Qt.'OSS. three' sraall tables.. In frant 4f 

tb• screen w~s ., tbin, strong c.ord-. \iihich x-an tbe .. lengtb of 

the whi.te S¢t~en, that i$; for ·lil· distance o.f 42 i.ncbet:~.. At 

cme end tbere "'as' an electric :stop .. clOck used ·to measut:oe 

· tM ti..me taken hy. the subJect ·to :i,n®e the d.1stana.e ,a.lcn~g the 
. . -· . ' 

. . 
scxoeen. the clock. W$$ ·&tarted and st()pped by a rel~:y 

operat:ed .by the amplified ou.tput · of a. phonograph ·pickup,. ·. 

The styl'U$ ofthe pj.ckup ;resteli'"On .&disc. Which was turned . .. ' . 

by the mot;ton ·Of tbe. ·.cord ~h~ t:he' · ban.dle was moved ~y: .the 
' • • I • ·., ·'' ' • • 

subject.. 'At the otba:r ijod of;'~he · scr•en,. tbe.r:e was ·fl h$nd16 
.,_·. 

·through whicb · .tbe cord .r41l to t'iw end of the s.c.reen ove1:1 
. .. 1_', ' / ,:, . ,': ; ·\. ' .- ' . ' ' 

pull.~ys • . Thus • the ~~ord ~circle$\ the sct"een eompl.atety.. As . 
' . ·, . . ~· . . . 

:.,. 



· s~bjeat had moved. the bapdle ~i1 a metal tape. at t:be b•ck 
t. . .. . 

. taetng the e~perimen.te~. T~e .exp~rimenter was also able t;:Q 
I •' ';_, , 

. ' 

read ~ff .the -time. taken by t:he $Ubject to move ·the meafi;ured · 
• I ' ' . 

distance: on · the clock ·timer . facing the qperirnenter ~ A· 

battery . ope~ated. buzJ:er ~bicb' ·provided the cemtinuolis 

auditoey. sttt1luli necessary fo'r tbe ·experiment stood on a · 

separate ·table. A timer ~a$ used to set.the·lengtb .. of the 
. ~ .·. . . . .· 

a.tld:ttory stimuli tNt the .frequency-and intensity of the. . ' . . ' . 

sounds. rErnained constant, though·. the length varied. ac~otdtns 
. ' . . . ' 

to th~ proe·edure. The elot:k attached to the cord was 
' ' . . I ' . 

a.utomatically started and.s~opped by the $Ul>J~ct 1 s moving of 
j •• ' 

the handle. The auditory stirllulu,s w4ls tnitiat~d by the 

experimenter and operat~d independent.ly C?f the linear 

xnovement app.c:n:atus,. 

Tbe .subject 'WU not able to s•e behind · tiu1 wQ()d•l). 
• I ' - ' 

aereen and was~ t:he·retore, not aware .of the. actual 
._ .. - . . . 

measurement:$ recorded by th• · exper.:Lmenter j .A stop watch was 

us&d to time ehe.other time :measures whi.cb will be described 

undet" p~oeedu"te •. Other rnate:ri.als used in. tbe experiment 

were the followit:tg t~st1u• 

1) Tbe ltaven•.s Ptrogr.ess1ve Matrices. 

2) · ca~ds from the Th~tl.c Apperception test-· 
. . . . . . . . 

. . 
3) An attention. and eonc~nt~ctti·Cl'i task .involving the 

. - ' ~ ·.~ . ' ' 

·I 



an uninteresting piece of po1itica..l aommen·taq.,-

- 4) ·.A -~fo:t:4 recall test -tnade \IP of a word test of 20 · 

'i!Ords ~ 10 of· whieh- wer~ considered. tilne · s1gni;fiollit' wonts -

and 10 ·of l"1hich t-let"e neutral- .st:tm~lu4f wo~s. 

5) ·A $tO~. cotUPletion tes~.- . ~ • .. 

-· 6) · ,Aft_ att;Ltl.id$ que.st.Lonnalw.' 

The proce.du:re .4;!Qrtsisted o£ .-,.ne l'ilElin eJqJ·er~~nt brc:tktrtl 

U""f? i·nto a n~be:~: of' component . parts whic:b wez-e carrt-d out 

ln three t~e~kly Se.$siono • 

. ; '. •' 

was gathered. It- · oovered the.- subjee t:' a person1.1l back$rouad, 

-wot:k and ach:f.evemel"lt$ •. -. ;rn :the d4ta, it: ~$ heen cat.go:rtse<i" 
,_ 

under the _g~ne:ta.l beading -Qf .... Personal lnfo'J:illlatien. u A 

ve:t"bal estimate of .Q. 22 minut~ .int:ea.FVa.l wa.e taken durtng 

this initial p.uiod. \~I.:ten: tbe s~bj_ect walk~d uto th• ·roOJa, 

a hand s-top wa.tch was t.rta·rted ~d wb$ it read .22 mf.n1.1~s, 
. -

- . 

eit1ce be w.alked into the _i:a;oonl~ \ · · 
' ~ . . . 

Raven• S progress$.~. matad:J.c.eS Were 1$U.imin:l$teired to gf,;ve 
. ' ' "" ' 

some quick. ·:tndicatiqn of. itltellectval ability~· A story 
• ' ~ ~ .::. ', • 'l:o ' • 

\ : 

:/ aii· 



¢ompletion task was administered to derive some m.aasute of 

Fut.Q~e Time Perspective • . . this 1fas based on the tec.hnitiue . 

. ortginally used by Wal.lacEa (1956) .• ·the number of fut1.tre 

events anticipated was also recorded 'and rated a$ anothel;'.·~ 

A concen~ratiot1. · a~d. · attentt'cm task was then gi v.en 

requiring the ~nibjeet eo l,·l$ten to a passage of pro.se for 

90 seco.nds and facord the .num'ber.;Qf. times the word utheu was 
. . . . 

used in the passage.· . - '- ., 

The·subject wa$:t1len .required to (:arry out 'two·tatks 

dtrected .·~ut the asse:ssment o.f body tempo. .These items were 

suggested by R.itnoldi'1s .\7ork on personal tempo. ln the first 

task (Rimoldi, 1951). he was required to_ta:p with his penei.l 

on a ·clean sh,et of .. paper .'for 30 sec.onds at his ·o'Wn 

preferred rate ·Of speed. . In the . second ta_ak, he. 1114$ ?fequi !'~d 

to draw circles on a clet1n sheet of paper at his preiereed 

speed.. In both tasks, the subjects were, instructed t,o t~p 

or draw at: a rate which was comfortable f~r them,~ It ·wtu~ 

.explained to 'the $Ubject. ·t;hat he was ~ot required to. tap or 

draw :as many. items ,as pos.f)ibl.e. 

The s.u~.ject was theri .seated in ·front ·of:·tlle linear 

movement apparatus and the Verbal method of time est:imatioi:l 

was appliect. Constant. a:uditory· &t:tnlult.. of two·, nine and. 

four seconds ·.respectively J ·were. then given separately • 
• < ( • 

,. ·~ 

. "·• 



After each stimulus had ceased, the subject was asked to 

g1ve a verbal estimate of how long be thought the sound bad 

lasted. All responses were recorded but at no time was the 

subject given any indication of his accuracy or inaccuracy. 

Time estimation by the reproduction method was then 

measured. The subject sat facing the screen with the 

handle to his right. He was asked to listen attentively to 

the auditory stimulus, which was the buzzer. When it 

stopped, he was asked to move the handle for as long as he 

felt the sound had lasted. Ten trials were then presented 

to the subject, five of which were two second auditory 

stimuli and five of which were four second sttmuli. The two 

second stimulus "'as selected on the assumption that it would 

be safely beyond the indifference threshold point for most 

subjects but within the range of the psychological present .• 

The four second stimulus was selected to have a slightly 

longer interval for comparative puxposes. The auditory 

sttmuli were present in random order for two measures of 

this nature. The subject • s actual score was the mean 

distance and time taken for each set of five trials of two 

seconds and four seconds. 

The starting side for each subject for each trial 

alternated between left and right. The subjects were 

permitted to move the handle back and forth if they so 



deaired, ·prov1d1"S tl'lllt they. did ·not chanae direction midway. 

!be eubjec:t was not ··p-ermitted. to. re~t his band (Jn the handle 
- ' . . 

bet-wee·n trta~s as the. sltghteat· mO'Wment of the handle could 
. ' . . . ' ' ' . 

start the t;irrlelt gping. Tber~. ~as. 'a' 60 se.cond res\t· iri~e'rval · 
' ' • ' ! : • ' • 

:between . th·e ~n.d :of .the subj·eet ~ s. -~•pro~(ltt!on 8Jld · th~ c:Jnset . . . . ·. . . .. . ·.· I . . . . 

of the next <Stim:ulus-. . · , ·· 
• . • • ' • • • . . ' ·• •• -~1-

' . ' ' ~he samt ran~om order' 0~. stttnul:l.. was: __ presented ior .. 
. . .. . ~" . ' -· ' . . . ' ; . . .. 

eaeh $ubj.ect ..• ".Al'l .aspec.ts. of th~.·.proeedttre .,er~ kept ·a& 

identical as possible .• , .~t should be empbastsed that, at all 

t.~s. the subjeets .,.re ·encouraged to reproduce· .th~ length 

· ·of time wbieh . they . fe.lt bad. ,pas:s~d. 

The produot,i·o~ method of meas·uring tim~ est!rnatiort 

was then a.pplt~d"' The subject 'tias required to produce a 

.duration. for ·ewo seconds and then _ltater ·.four s.econds. H' . 
' . 

was requested to move the handle. lor wbat b~ felt ~as two 

seconds· attd then ftJur seconds· respectively. T'hes"e trials 

were ·sepa.ra't•d by pe'tlni·tting .·the subj-ect to .:walk ·about the 

Whenever the line.a.r. ln.<,.v~ment: apparatus .was use<!., the 

· handle was moved to tbe e~.d of -tbC. co~. after the d.tstance 
. . . .. ' ~ ( 

and time bad been r$cord.ed,~:~ .. ,so. that. :l.t would be ready for 
• . I ' 

·, :· ~ --< ,. __ 
' ' 

(initiAlly· the· eomJ!ar~ftive .method taas also .tPP'lied to 
1'[- -t, . i . .: ~ . . . . 

the measurement of time est'~ati<h1. After the. fir$t f~ 
i 

~ .. ~ , ' ·.' l '· ~ I ,I 

' 
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subjects had been tested however, this part of the apparatus 

began to give so much trouble that this part of the 

exper:trnent was abandoned and the results derived from it 
/ 

were excluded • ) 

S·econd Session 

Generally, the seeond session followed one week later 

but for a few subjects in Groups B and C, the interval was 

almost two weeks. In the second session, the complete 

procedure of the Body Tempo tasks,. Verbal estimations and 

reproductive and productive estimates was repeated as in the 

first session. In addition, seven cards from the Thematic 

Apperception Test were presented. By means of a content 

analysis of the protocols, scored ratings were derived 

following a system devised by Lindzey and Goldberg (1954), 

Six personality variables were scored: Achievement, 

Aggression. Sex, Abasement, Nurturance and Narcissism • 

. Third Session 

The subject was asked a series of questions directed 

at finding out how he felt about ttme; and how he acted and 

behaved in relation to ttme in every day life situations. 

Some of the items on this questionnaire were those Which had 

been found to be significantly related to time behaviour in 
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the Loehlin (1959) study. Others were taken from the Knapp 

questionnaire or were suggested by it (Knapp, 1.962). Other 

items were ineluded because it ,'fas felt that they might 

yield useful information about the subjeet's personal 

feelings and attitudes, (See Appendix B.) 
' 

The experimenter then bad a general diecussion with 

the subject concerning ttme; in the course of which ~y 

points which had ariaen during any of the sessions • were 

clarified. (The subjective impressions gleaned from these 

discussions will be presented and discussed later.) 

All responses to the questionnaire were rated by the 

experimenter on a three point scale during the interview. 

The subjects were then given tbe word recall test. 

They were required to recall only 10 1:-1ords from a list of 20 

words read to them by the experim~nter. From this list of 

20 words, they were required to recall by choosing the 10 

t\lords they lilted the most. The experimenter recorded their 

choices and the number of words related t·o time was 

calculated. 

The room in which the ~xperiment was carried out was 

empty except for the apparatus :;~escribed and an additional 
\ 
~ table and two chairs for the use of tho experimenter and 

subjt!et. 
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CHAPTER V 

Jg!J,I;.fS, A!!) DISCUSSION • TIME ISTIMATION 

S.l. Jl!acripti~. of SubJects• h'l-aviour 

Subjective observations of 4ifferenees in response to 

the experimental situation, among t:he three groups. 

5 .. 1.1. The Netp;o~ie Groue • .A 

These patients were all attending the Paycbiat~ie Day 

Hospital fen- treatlaent. They attended daily from IJondey to 

Friday between 9 A.M. and 4 P.M.. They were all sufficiently 

111 to require fairly intensive treatment, but not ill 

enough to be completely bospitalis4\d. All the patients in 

this group were able to maintain themselves on the "outside'' 

to • certatn extent (some were more cepable than others). 

They were in the hospital as voluntary patients as they we~:e 

not able to carey out their usual work or leisure time 

aetivities. 

The daily prograume in the hospital (wh:tch. was 

completely separat•d geographically from the Psychiatry 

Department in the general bosp~tal) •as arranged to include 

daily group therapy sessioM.l individual therapy at least 
' \ .. ' !· 

once a week and occupational tb~nfJYtmualc: therapyJ drama 
I 

' 
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therapy; and relaxation therapy. 

Patients frequently found themselves participating in 

many activities which initially were novel to them. They 

were usually seen by the experimenter in the early stages of 

their hospital treatment and, therefore, during the more 

acute stages of their illnes~. The experimental sessions 

were usually carried out in the early afternoon during the 

patient's free time period. On the whole, their cooperation 

was good and they were sometimes prepared to remain later 

than 4 P.M. to complete the experiment. 

The greater amount of verbal response elicited from 

the neurotic subjects is one of the outstanding differences 

between them and the other two groups: Example, the mean 

times taken to administer the questionnaire of 40 questions 

was:• 

A. Neurotic Group • 77.8 minutes 

B. Normal Group • 5'6. 0 minutes 

C. Medical Group - 43.4 minutes 

It appears that the neurotics, as a group, had learned in 

the course of psychotherapy that it was necessary to talk 

about themselves, their feelings and their thoughts in order 

to improve. 

Originally the experimenter had prepared a standard 

statement which was delivered on the first encounter with 
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the subj.eeta. llowever. though. the, wctre· all quo~e coOp$tatiV1t 

.and prepared ~o .:Jo 'ttbat: was ask$<!· of tbeni; they were quite 

uninterested ·.1-n the details. o.f; .. tne Whole ,s:t:tuat1on: and .mQSt 

of 'the· tntr<>ductoey $peech· was abatidoued. · The Jll&jorlqr of · · 
- . .'t .. . . 

tNard.s ·outsider the hospital before ·~\:tending as day· patient,s. 
• . . l 

. ' 
< ..... 

.setti.ni · as they «s~umed ~bat she. W~$ dtrect~y l:nvclvett in 

, ' \·I 

s .. 1.2. l!e N~:Jetl ,C(;)titro.l, G.~!!l· • ,J 

These subjects were .selee-ced mainly tbt'OUgh .ta.qe 

bus:lnes.s org.ml.sationa. lour rrtembera. ·.of tb.ts group were 

· vni:v•xos.ity ttudent.Ef and 2 were :semt•pro~eastonal peopl• in 

pt:ivate qccupatlons •... AS • lroqp, ·they we~ east.Se t.o wotk 
. . 

witb ta. ebe ovenll e,q>erlmertt:. ···They ·w•re ·¢oop•rattve •. 
' \ ; ' I 

betpfu·l and generally mo:~. t.: .. :..:ereet .• d .!a the eJq?tn:t.eat t:ban 

the othet- thlbjec·ta" .· 'They .:"t~n:e ~\lffL.U.eut.ly vocal aad 
... ' 

spontan.eous to :be' at>.1•- t() '.elicit. aa.quatfj data wi:tbout 

needtna .u.o be detnal'ld:tng atitt .pin:sua~tve.• . They were not: 
1 . . 

.· \ 

. . . . . 

As mentioned pr~ou~ly; · m6st ·of the .. subjftC!t$ ve1comed 

the eltperiment. ~,ts a d1ve'tston·.: from the .day•s xoutln.e. SOlni! 
! ;'1 

of t:bem saw their G$lectlo~,.'!~t ,tbe. sampl:e tt.s a gesture ot 
'' 

',, 
I 

/· \ 

· J ::8~l 
. f -
' 
'' 



confidance tn. the1:r work. They we:te .f14t·t•r•d by thU'lt · 

enq>loyer',s att~ntton. . A few of ·these su'bjeeta . we.t"o d.QttQemed . 

thai: their .e:aployet's would be .. flble to use. the ·da'ta .aga1nst 
' 

.. 
however. . . · . . .. ,•· .' / . ''.· 

';1, 

. . I . . 

'tbe.fottr· ,tudent$ in this -~~t.·were,·by :chOice,. not. ·· 
., ; . ' ' 

psychology .seadents · but: volunteers from. otbe·r university 

d~partmenes. None of thfl\ subj~ct$. were given any kittc.!· of 

t"na:td for ·their. pttrt.ictpat·iol't_ i\1. tb~. $Xperimene and n,one of 

them see.&d to have· ~xpec ted any c . · 

The. tto:anal .control. group was matebed aga1rist. the same 
. . . '! . . 

. ' 

ts members ·of tbe .neur6ttc group .a$ the medical group •· for 

· tile same v;u:iablea of age, $Ebt• t:4Ce and educational 

achievement.. · · '· 

.. 
5.1..3. f!edi~al Gr~UJ! .. • C 

The c~x . of the differ .z:~u:e between the gt:oups. :tn te:cms 

of verbal bebev~out' a.1one,, wa~ tlutt the neul'otics bad already 

bad flome t:t:~U.l\ing · expe1t'ien¢e in learning bo~ to- c~teate · 
their. tee lings and . thoughts, in, .the bQ.sp.tta 1· .aett1tt8• . The 

tQ.nlltcal l'rOUp had bad 4 bo·.p!tal· elq)eX'ietl¢$ 8$ physica1.1y 

ill patients , · 'rbey bad_ be~p ~eour.aged to limtt· tit.ei:t 
. ' I 

vtrb411$ations to tbt pt'e$~ftee or' .abscee of pa:(ta in cet<t~d:n 
\,' \ ' - .•·. ' 

4 ' ... 



. . 

not. Talk a.oou·t bow ot'le felt. about timE! .. , or one•~ ·tnotbeJ: ot> 

father,· seetned out ·of'· place to . t~m; Raving. clearly d$£:lti$d 
' ' 

the· whole p1:oc;~dure ~ '·Unlike the . ~eurot:!.es) . they· (lould qot 

imaglne the· teiat .. ~nship · bt~tween .pa,in. -and· thi:$1."ld:nd· .of· ta.lk~ 
. . . . . . i ~. . ' . '·. 

They Qt1ly. redogui$ed· a relaticinsbip between pAin· s.rid _,tb.e 

medic.tnes. whieh · the doe tor pre$ct:ibed for them, not .· th~ · 

wo·rds he .uaed for thexu •. · ·Iulp1iei.r.1y and/or ·•~lie!t,ly·. they · 

ttUitde the:l:r Vi·eW ·of the situation .·qti:Lte appar$1t .• 

. . An ·Outpatieat Clin:Lc···is. not a p.l4ce ~her• there 1s · 

much. time fo-t ta11d.ng and t.he pat tents are very much aware 

,of thi$ '* The "e.tae·tr or '"expectations .u which the . diffe~ent 
. . 

group$ had concerning the boepi:tal .• •as di£fe:rent • 

. A strtld.ng tMmple .of ·tbe· .tm,Orta·n¢e of patient 
• ' ' • • • • ! • 

attitudes to coe>perat!on ·.11\ therapy. an4·1·ts .outc<Jm$ ie 
.· 

:sUpplied by tht• eo:ltowiug st;.;.~y; Xu. a .. ~rtudy ()f psyebtatric 

patient:B C4rrted OUt ~t Jbhn. Hopkins t . P•l!!'k et · al ·(1967) t 

obtHlrved ·. the ~aet!Qn$ of. patient$ wbo bad. been given'·· · . 

tnf·01.1na~t.on. and instruetL<'n 1iot usually given to. psycht!ltt'tc. 

~l!sea:~:ch .Pattent.z::h. · Foai :t.n·staO.ce• ehey ware· told. that -th~ 

were btlng g:tvtn plaef!bO$'· sue~ ·fiS ~Jugar pills,. Th~ 
. .. 

. ., ' .. ,: 

ln.,eatlgators found that t~ete· was J\0 evidencca ·that: tbis 

kind o£ tneonna.ti•n• .no~~l:f w.~tbbeld fl:(Jm patienes. ·bad· 
! ,. ·t . ': 

,. 

i 

/. 



any de.tritn,ental .eff$cts. These <:linic outpCJtients .come into 

studiEis ·.with· deep .feel.ings· of trust and :.~xpectati(ms of 

improvement·~ · As a riesul t, ·they, ~d not . believe that they· 

.. were. real~y. being· subjected to ~esearch. · The patients . 

show~(( mot:e. $yn,'lptomatic ·· .improvetnetlt than 'thO$e Who · 

pa~tic!pated. in othe~ doUple blibld .stud:tes .. , ' . 

; :Park ana. his e,:ssoc:ia.tes·':felt' that: ~here were a numbel: 

o£ factors wh.ich could acc.ount··for.· the positive responses. · ·. 

l'atients a.ppr~cia.ted the frank'tlElSS and t;:he reque·st ·tO giv.e 

voluntary participationf patients wi.th clear ideas about the 

nature of ·t~eatment. showed more: 1mp~vein$nt; even in ·short . 

term. drug evaluation studies f the.' doctor .. pa:tient relationship 
' . - . . . 

~as rnore imp<h•t,tnt th«a ·the· v~r:.ious ,res.areh ·procedures .. 
' . . . 

Many Gf the medical group p.atienta· were prepared to 

c()opErtate with the elq>er:lmenter Q-n~:v .to the extent of not 

refuaing her -request. They .·felt obliged · to ·cooperat.~ as .· 

they kn~w tJhat they were'pat;lents. :bt.'a teaching· ho~pital 

where someti.mes the p.atients ·h•d to h~lp ·students .and other . 

doctors but· they ha.d no· ttust in· the pt'ocedures nor Wet'e 

they fami.U.a~ .with the presence and ro1~ of the· psychologisls Oi 

M~dical olini:e subjects ·~tere approached while ··they 

were in the outpatient clinic·s:. · the nl.ediqal. consultant 

direct~d them to ta.lk to the ·egperimeoter. .Some ol.tbe 

patients f.1at1y T:erus.ed ·to eoopeta~e·.. The actual e~erirnent 
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and interviewing was perfol"'Ud at the Day Hospital which vas 

acrose the street from the main hospital. This medical 

group, therefore, required more of an int'&"Oduc tory 

explanation than the other subject a.. At the end of the 

three sessions, they wre eonaiderably more cooperative and 

helpful and there wa• much lese of "well l•t • a get all this 

ove'l" with a• quickly as polsible." Nothittg could have been 

accomplished without the subject's active participation and 

cooperation. It should be remaabered ·that these patients 

were often in physical pain and discomfort. They were 

subject~d to more inconvenience in many respects than any of 

the member• of the other two groups~~ More than 100 patients 

bad been approached before this group of 25 •ubjects was 

obtained. Many of the 100 patients were excluded not because 

of lack of cooperation but for the following reasons: Some 

had histories of psychological eomp1a1nts; otbe'ta bad to 

travel from too far .way; and ••• simply did not: return at 

the appointed tlm4t. The final group was matched against 25 

subjects in the neurotic group. They were •elected on the 

basta of sex. age, r.-ce and educational qualifications. 

They were 11 in • sense, a highly selected group. having bad 

to fulfill all these requirements before being included in 

the sample. 
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'· 

' : 

:, '' ... 

tn the n.e·uin)ti<: and medical ,groUp. an attempt was made 
·, ' ., 

• < I I' ' ' 

to k~ep the. level of tllnes·s· nearly sbail.ar .• · tfnfOrt\IDat;ely .•. 

this was possible oiJly ·ill ~ety bt"O.ad and suhjecti~e term~. 

By virtue ·of· the ·d,:l.ly ·attendance }.1J!l ·the bosp.:ttai,· ·the·· 

iuaurotic group.· was ~~veX':ely ·tlL, . : their tiln.es.s ·wa,i · ·· 

iuterferina with ·their daily lf.ving.to the'e~tcant that theY. 

wet"e unable · to catrr out their 'l.tonaal •cttvities . . The.re: was • 

however. no· ob j.e¢·ttve yardstock w'hl1t~eby on•· could. ·compare 
. . 

the severt~y of e~·tr illnesses wf.th that of th• medi..;al 
. ',. ' 

group • sanieAlue.tabc.rs of the medical group bad previously been 
' ' ' ' 

acutely· ill .and had .J>een hospitalised and they were now 
'. . 

reeeivtng medication ;md treatment. Th~ acu.te stage o£ 
'· ' 

. thelr .illn•ss had pas$ed • whereas rnos t of the neurotic 

patients were still iu the aout.e stage of· tbei't .tllttess ... tt . 
; ' . ' 

bad or1gitttll.1y· been intended to take ambulatory hospitt:ii 

patients from thf! ·wa~ds as subjec.tiiL. But th.1s was qultse 
. ' ·' 

imposs.ible to cu."ga.niee .and too much to expect from the .. 

hospital. 
' ' : 

As a group • the neurot.ic gttoup were in daily contact 

with one anll>ther • The ,fzxpet'inl,ent.Gt: WaS . eonce:rned that: th* 

.subjec•ts 111ould discuss the experiment amongst th'ems~;tlves tn 
. : . . ,' ·. . 

too much detail.. 'they were ~Eiquest:ed not to,· but it'W!ie 
.·• 



any event* this probably had little real bearing on the 

results. In only two instances was any time interval 

actually stated during the experiment: When applying the 

production method during which the subject was required to 

produce a two second and then a four second interval with 

only a verbal stimulus being presented. 

The nature of the tasks required of the subject, 

were mainly spontaneous assessments made in the experimental 

room and none of the subjects were given any detailed 

information about their performances. Information on request 

was somettmes given in very general terms. On completion of 

the entire experiment* the patients at the hospital were 

told, as a group, a little more about the study. 
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STATISTICAL TREATMENT 

OF RESULTS 



5.2. Statiatical Treatment of Resul~,s. 

All the data collected was scored and rated as 

outlined above and subj ec:ted to correlation analysis. The 

data from each of the three groups yielded a separate 

correlation matrix. 

According to Ezekiel and Fox (1964, p •. 294) •hen 

using a multiple correlation matrix, correlations reflecting 

true relatedness for N • 30 would only be significant at the 

.O.S level of confidence, when they are .SS or greater. For 

an N • 25 the .05 level of significance would only be for a 

correlation coefficient of .65 or greater. The Neurotic 

group consisted of 30 subjects and the Normal and Medical 

groups comprised 25 subjects each. Appendix A lists all the 

truly significant correlation coefficients extracted from the 

three correlation matrices as well as all other correlation 

coefficients referred to. Additional statistical procedures 

were introduced where indicated. 

The time measures considered were concerned with 

the judgment of various intervals using different methods of 

time estimation. 

Verbal Method 

Item 27 • Long time interval of 22 minutes. 

Items 2~-~4: • Short time interval estimates of 2, 
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4 and 9 seconds on initial test and re•teat ••ssion. The 

subjects gave verbal estimates of bow long they thought a 

sound lasted. 

Reproduction Method 

Items 35•42 - Short time interval estimates of 2 

and 4 seconds on initial test and retest session. The 

subjects were required to reproduce a 2 second or 4 second 

period after listening to a buzzer for these respective 

durations • by movirag the linear movement apparatus. The time 

taken and the diatance moved was recorded for all 

reproductions. 

Production Me~hod 

Items 43•50 • Short time interval estimates of 2 

and 4 seconds on initial test and retest session. The 

subjects were instructed to produce what they felt was a 2 

second or 4 second period by moving the linear movement 

apparatus. The ttme taken and the distance moved was recorded 

for all productions. 

Consistency Measures 

Items 55-67 - Direction of test retest differences 

for all tinle measures. 
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Items 122·134 • Extent of test retest differences 

for all time measures. 

Range of Measures 

Items 68•75 • Range of estimates for each time 

interval and each session using the reproduction method of 

time estimation. Time and distance ranges were calculated 

separately 

SJ!eed 

Itaus 137•144 • Speed for ttu. reproduction and 

production method estimates on initial test and retest. 

Items 153·160 • Speed differences between 

reproduction measures on different times and production 

measures on different t~s. 

Items 161•164 • Speed differences between the 

reproduction and production methods compared. 

Aceuracz 

Iteme 145•152 • Accuracy on the different methods. 

5.3. Reliabilitx. 

Reliability of time estimation could be inferred 

from the relationship between a..- time estimates ueing the 
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same methods but in different test sessions. 

Table I was arrived at by correlating initial test 

est11Dates with the sanae time and same method estimates on 

retest. 

TABLE I 

TE$A•RETEST RELIABILITY OF TJM! 
ESTIMATION MEASJ!!§S 

GROUPS 
MlmfOD & TIME lNT 1 N!UROTICS NORMALS MEDICAJ.S 

Verbal 
29&30 2" .319 .549 .. 580 
31&32 4" - .. 062 .740* .852* 
33&34 9" -.083 .264 .884* 

!!P,roduction - Time 
35&36 

1 

2U 
1 

.496 .675* .732* 
.37&38 4" .630* .779* .911* 

Production - Time 
4.3644 2" .165 • .568 .889* 
45&46 4" .800* .725* .866* 

*P•<. .OS 

Inspection. of Table I revealed that the Neurotic 

group on the whole were less reliable in their estimates of 

short t~e intervals from session to session than the other 

two groups. The Neurotics' lesser reliability shows up 

particularly on the Verbal method of estimating time. It 

also shows up on the estimation of the shorter t~ interval 

of 2 seconcls for both the reproduction and production methods 
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(r,. .496 and r • .165). 

Table II was arrived at by correlating the distance 

moved on 1n1t1a1 test estimates with the distance moved on 

retest estimates of the same time intervals using the same 

methods. 

TABLE II 

TEST•RETEST RELIABILITY OF DISTANCE MEASURES 

METHOD & TIME INT. 

R!Production • Distance 
39 & 40 2" 
41 & 42 4" 

Production • Distance 
47 & 48 211 

49 & so 4" 

* P • <. .OS 

.CROUPS 
. NEUROTICS NOBMALS MEDICAJ.S 

.601* .914* .895* 

.679* .975* .952* 

.701* .917* .993* 

.973* .9.12* .991* 

Inspection of Table II revealed that all groups 

were more reliable on distance measures for both the repro• 

duction and production methods of time estimation as all 

correlation coefficients are higher on this table than on 

Table I. However tbe Neurotics are less reliable than the 

other two groups. The correlation coefficients are lower 

for the Neurotics than the other two groups for both the 2 

second and 4 second time intervals on the reproduction method 

(r - .601 and r • .• 679 P • <. .OS) but not for tbe 4 second 
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interval on the production method ( r • • 973 P ., • 01) • 

Table III was arrived at by correlating range, 

speed and accuracy measures on initial test with the same 

measures on retest. 

:.rAJLE Ill 

D§.T•!:EI§ST MLI~IL,tt'X OF MEASURlt§ 
OF RANGE, SPEED AND ACCURACY 

GROUPS 
MEASURE . NEUROliCS MEDICALS 

Rage • Reeroduc tion 
68 & 69 2t1 Time .405 .480 
70 & 71 411 TilDe .374 .446 
72 & 73 2" Distanee .207 .941* 
74 & 75 4" Distance .670* .688* 

Speed 
137 & 138 2" Reproduction .802* .909* 
139 & 140 4" Reproduction .884* .9SS* 
141 & 142 2" Production .659* .860* 
143 & l44 4" Production .808* .848* 

Accuracx 
145 & 146 2" Reproduction -.021 .691* 
147 & 148 4" Reproduction .543 .591 
149 & 150 2" Production .305 .600* 
151 & 152 4" Production .789* .691* 

* P = < .OS 

NORMALS 

.536 

.429 

.692* 

.804* 

.731* 

.857* 
-.103 

• 770* 

.745* 

.888* 

.823* 

.861* 

Inspection of Table III revealed that range was not 

a reliable measure of time estimation for either of the three 

groups. The Neurotics were even less reliable than the 
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Normals and the Medicals au suggested by the lower 

correlation coefficients between test and retest measures. 

The No~l and Medical groups were more reliable on distance 

measures than on time measures. 

Speed appears to show the most consistent 

reliability for all three groups on both the Reproduction and 

Production methods of measuring t~ estimation. 

Accuracy 

The Neurotics show greater variation in accuracy on 

both the Reproduction and Production method than either of 

the other two gxoups. 

In order to summarise the overall reliability of 

the three groups the test-retest correlations for time 

estimates of all short time intervals using the verbal 

method, range, speed and accuracy were each averaged and 

listed in Table IV and can be summarised as follows:• 

1) The Neurotic group on the whole were less 

reliable in their estimates of short time intervals from 

session to session than the other two groups. 

This overall lower level of consistency is 

suggested by the lower correlations of the Neurotics as 
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TABLE IV 

AVERAGE CORRELATIONS OF TEST•yt§§T RELIABILITY 
OF DIFFERENT TIME INTERVAJ.S FOR EACH 

MEASURE OF TIME JUDGMENr 

GROUP s 
METHOD & TIME INT. NEURa.t'ICS NOBMALS MEDICALS 

Verbal 2, 4 & 9 sees. •.155 .518 .772 

Repl:'oduct ion 2 & 4 sees. .563 .727 .821 

Production 2 & 4 sees. .482 .646 .877 

Range .389 .463 .482 

seeed 2 & 4 sees. 
Reproduction 2 & 4 sees. .843 .932 .794 
Production 2 & 4 sees. .733 .852 .436 

Accuraci 2 & 4 sees. 
Reproduction 2 & 4 sees. .282 .641 .866 
Production 2 & 4 sees. .547 .645 .842 

Total Averages .479 .727 .869 

compared with the Normals and the Medieals (e.g. produccion 

method average r for the Neurotics • .482, Normals average 

r • .646 and Medicals average Y • .877). 

2) There is therefore a.n instability of time 

estimation over sessions on the part of the Neurotic group 

which is evident on all measures except speed. 

3) Speed appears to be the most consistently 

reliable measure of time esttmation for all three groups. 

4) All groups show generally low reliability on 
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range of estimates for time, but not to the same extent for 

distance. 

5) The verbal method of measuring time estimation 

is less reliable as a technique of measuring t~e estimation 

when compared with the reproduction and production methods. 

(Average correlations for the Neurotics were r • -.155 and 

for the Noxmals r • .518 which were not significant.) 

Overall the Neurotics were less reliable than the 

other two groups. the Normal group showed the most consistent 

reliability from session to session in their short t~e 

estimates. Thus ~eurotics were aenerally less stable than 

the Normals an.d the Medicals on their intersession estimates. 

5.4. J.pnger Time Interval - Item 27. 

One longer t~e interval of 22 minutes was included 

as a verbal method of estimating time. This was a "filled 

time interval" in that the subjects were being questioned 

about their condition and their history duri.ng this period. 

The following table gives the mean estimates for each of the 

three groups and the percentage of subjects within those 

groups who overest~ted and underestimated the 22 minute 

period. 

None of theae groups could be regarded as displaying 

marked distortion of time estimation, although one must 
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TABLE V 

VERBAL ESTIMATE OF 22 MINUTES 

MEAN EST. NO. SUBJECTS WHO NO. SUBJECTS WHO 
GROOP MINl.JTES ERROR OVERESTIMATED UNDERESTDfATED 

Neurotics 18.67 -3.33 6 - 201 24 - SOh 

Normals 21.28 -1.72 8 - 32'1 17 - 68% 

Medicals 23.80 +1.80 14 - s6z 11 - 44% 

x2 
a 5.134 d.f 2 p = .to 

recognise the greater tendency of the Neurotics to under• 

estimate the longer time interval. The slightly greater 

tendency of the Medical group to overestimate the interval 

could be a further indication of the difference in 

co-operation level of the three groups as already mentioned 

above. The Medical group were the least co-operative, and 

the Normals were the most co-operative. The Neurotics were 

the keenest to talk about themselves while they believed the 

experimental investigation was going to be of some direct 

benefit to them. 

Suomacy 

1) The Neurotics showed a greater tendency to 

underestimate the 22 minute interval. 

2) The Neurotics were the least accurate as a 
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group. 

3) The Normals were the most accurate. 

5.5. Consistency of Methods. 

The consistency of any one method of measuring time 

estimation could be inferred from the relationships between 
' ' 

~! estimates of different time intervals using the same methods 

in the same session. Average correlations were derived by 

calculating the averages of all the inter-correlations for 

the different time intervals for each of the methods in the 

same session. Speed and accuracy were also included. 

TABLE VI 

CONSISTENCY OF METHODS 
AVERAGE CORRELATIONS OF ESTIMATES OF 

DIFFERENT TIME INTERVALS FOR EACH 
METHOD OF TIME JUDGMENT 

GROUPS 
METHOD & TIME INT. NEUROTICS NORMAlS 

Verbal 2, 4 & 9 sees. • 751* .651* 

Reproduction 2 & 4 sees. .655* .671* 

Production 2&4 sees. .459 .720* 

Speed 2 & 4 sees. .490 .749* 

Accuracy 2 & 4 sees. -.059 .677* 

* p = < .05 
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.817* 

.605 

.951* 

.343 

.572 



The Neurotics are clearly less stable in their 

estimates of different time intervals when using the 

production method (av. r • .459) than the Normals or the 

Medicals. The Neurotic's instability also shows up on the 

speed and accu.racy with which they make their estimates. The 

Neurotic's instability of time judgment is most marked on 

accuracy (av. r • •.059). 

The stability with which the different time 

intervals were estimated when using·the same method is 

reflected in the next table. The estimates made for the 2 

second interval and the 4 second interval were correlated for 

TABLE VII 

STABILITY OF .JUDGMENTS FOR VARIOUS TIME INTERVALS 
FOR THE REPBOOUCTION Atm PRODUCTION METHODS 

OF TIME ESTIMATION 

ESTIMATE SESSION METHOD 

2" & 4" 
2" & 4" 
2" & 4" 
2" & 411 

2.. & 4" 
2" & 4" 
2" & 4" 
2" & 4" 

Initial Reprod.·T~e 
Retest Reprod.•Time 
Initial Reprod.•Dist. 
Retest Reprod.•Dist. 

Initial Prod. 
Retest Prod. 
Initial Prod. 
Retest Prod. 

•Time 
•Time 
•Dist. 
•Diat. 

* P -=- <. .OS 

GROUPS 
NEURQrtCS NORMALS MEDICALS 

.664* .772* .755 

.768* .881* .939* 

.708* .960* .944* 

.922* .975* .963* 
Av.r-.766* Av"r-.897* Av.r-.900 

.256 .876* .931* 

.872* .905* -.736* 

.490 .994* .998* 

.936* .983* .992* 
Av.r-.639* Av.r-.940* Av.r-.914 
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initial test session and retest. This table therefore 

demonstrates the extent to which the different groups were 

able to be consistent within the l~its of the method being 

used at the time. in spite of the di.fferences between the 

intervals. Table VII therefore shows the correlations between 

different time intervals made in the same sessions using the 

same methods. 

Using the reproduction method of ttme estimation 

all groups were stable in the way in which they estimated 2 

and 4 second periods. This was evidenced in the significant 

correlations between 2 and 4 second esttmates. 

Using the production method the Neurotics' greater 

variation in stability is again evident in the low relation• 

ship between 2 and 4 second estimates on initial test 

sessions (r • .256). 

Stability of Accuracy of Estimation for Various 
Time Intervals. 

The following table illustrates tbe stability of 

the accuracy with which each group of subjects was able to 

judge tt e different time intervals usit1g the same method on 

the same day. The estimate made for the different intervals 

were correlated. 
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TABLE VIII 

STABILITY OF ACCURACY OF ESTIMATION 
FOR VARIOUS INTERVALS 

GROUPS 
TIME INTERVALS SESSION METHOD NEUROl'ICS NORMALS MEDICALS 

2 & 4 sees. 
2 & 4 sees. 

2 & 4 sees. 
2 & 4 sees. 

* p - <. .05 

Initial Repr. 
Retest Repr. 

-.042 .790* .755* 
.673* .854* .929* 

Av.r-.316 Av.r-.822 Av.r=.842 

Initial Prod. .427 .874* .929* 
Retest Prod. .929* .773* .859* 

Av.r•.678 Av.r•.824 Av.r=.894 

What emerges again is the greater variation in 

accuracy of the Neurotic group both on the reproduction method 

(r • -.042 for 2 seconds) and on the production method 

(r • .427 for 2 seconds). 

Comparison Between Different Estimates Using 
Different Methods. 

The following table extracts the correlations 

between the 2 and 4 second estimates on the three different 

methods which were used to measure ttme est~ation. 

What emerged again was the lesser stability of the 

Neurotic group which showed up on the production method 

(r = .256). The other two groups demonstrated greater 

stability on the production method tha~ on the verbal and 
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TABLE IX 

CORRELATIONS BETWEEN 2 SECOND AND 4 SECOND 
ESTIMATES FOR DIFFERENT METHODS 

GROUPS 
METHOD NEUROTIC NORMAL 

Verbal .604* .646* 

Reproduction .664* .772* 

Production .256 .876* 

*P•< .05 

MEDICAL 

.820* 

.755* 

.931* 

reproduction methods, while the Neurotics demonstrated the 

least stability 

Different est~ates on the reproduction method were 

significantly correlated for all three groups. This again 

demonstrates the reliability of the reproduction method as a 

technique of measuring time estimation. 

In all groups, other than the Neurotics, subjects 

appear to be able to maintain a reliable standard of time 

judgment. This was reflected in significant relationships 

between estimates of different t~es using the same method. 

5.6. Stabilitl as a Function of Other Variables. 

In order to pursue this apparent instability of the 

Neurotics further, the extent of the test retest differences 

could be compared with other variables. It could be expected 
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that the Neurotics' instability would be more clearly apparent 

on speed and distance variables than actual tLme variables. 

This would be assumed because in the exper~ental situation 

it was more likely that the distance moved could be varied to 

a greater extent than the t~e. The time response could not 

be varied to the same extent as the distance because it could 

be more clearly defined by a· verbal marker. 

The findings this far suggested that the Neurotics 

were more unreliable and unstable when using the production 

method of tLme estimation than the reproduction method. It 

had also been observed that speed as such had been a reliable 

measure for all three groups. Speed differences were 

therefore correlated with test-retest differences in time and 

distance estimates using the production method. Test-retest 

differences reflect the extent of the difference between any 

initial measure and its counterpart on retest. These measures 

were intercorrelated. 

Item 157 was the difference in speed for the 2 

second and 4 second interval for the production method. 

Items 126-129 were the test-retest differences in 2 and 4 

. second time estimates and 2 and 4 second distance estimates 

for the production method. 

The Neurotics and Medical groups show a consistently 

negative relationship between test retest differences on 
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TABLE X 

RELATIONSHIP BEIWEEN TEST•RETEST DIFFERENCES IN SPEED 
AND TEST• R,E'lEST DIFFERENCES IN TIME AND DISTANCE 

ESTIMATES, USING THE METHOD OF PRODUCTION 

NEURariCS 
126 127 128 129 

157 -.561* •.152 -.241 -.280 

NORMALS 
126 127 128 129 

157 .087 .057 .676• .318 

MEDICALS 
126 127 128 12! 

157 -.766• -. 763* •.699* •.131* 

* p •< .OS 

production 2 and 4 seconds time and distance (126·129) and 

the differences in speed on production 2 and 4 seconds. 

1) It appeared that the bigger the speed 

difference was, the smaller the time estimate difference. 

2) If the length of the interval varied, those 

people who then changed their speed probably confused 

themselves and became less consistent, i.e. they varied their 

speed with the different ttme intervals and therefore became 

less reliable in their esttmates. 

3) The Neurotics seemed to suffer from this 

difficulty and therefore appeared very much less reliable 

and less consistent than the Normals. 
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Accuracx and Stability 

Relating accuracy to time estimate differences on 

the production method further emphasised the Neurotics• 

instability in comparison with the other two groups~ Table 

XI shows the correlations between test•retest estimate 

differences and accuracy for these same estimates on the 

production method. 

126 
127 

126 
127 

126 
127 

TABLE XI 

REJ..ATIONSHIP BE'l'WEEN ACCURACY OF TIME FSTIMATION AND 
T!§T•RETJ!ST DIFFERENCES IN TIME E§TIMATES, 

USING THE METHOD OF PRODUCTION 

NEUROTICS 
149 151 

.349 .054 Av. r • .378 

.292 .817* 

NORMALS 
149 151 
~952* .881* Av. r • .913 
.960* .858* 

MEDICAlS 
149 151 

.9i6* .830* Av. r • .886 

.917* .882* 

* p .. <. .01 

Table XI shows that for the Ho~la and the Medicals 

there was a highly significant relationship between accuracy 

and test•retest difference on the production method. However 
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the ·Neurotics do not demonstrate this same relaetonship . _,, 

between ac~.~:~e~ ,and st$bility as .the ~-cn;re~tions -.re 1~ . 
. .. ' ... . ~- . ... '. . ": ~ .... 

a!erage correlation of r • ~378 for the Neurotic group is 
. - ...... " - ~-- - ...... . ........ ·-

... ~ • ,..,· ··----... ... ""! .,..... -~ ..._ 

~ery m11ch"lower thcin that of r = .. 913.for the Normals and 
'Ji' -.- '·' (i. • 't 

. ..... ..... ~.... • .... ' -= ~ ·.'';-I' --

r • .886 for the.Medicals. 
' ·. ~ 

·. '· · This section has t:r1ed to iclent ify ~the cause ~f _the 
·• _i ..,(. 

' 
Neurotic: subjects • greater t.nstab.ility of tim(J t..est.imation. 

• ~ ,. ' • r '.. ~ • 

lt was apparent that: having been le$S reliable from session 

to se~~i~n·· ·and from~ ~ne ~i~:te;yal to anoth~~;~tbe Ne~~ttc ·was : 

also. lees r6liable. in the degree ,<)f .accuracy ·"1dtb which . he 

made -hiPFdifferetit ~:estimates• --·This,.'did.~ot mean that the 

Neurot:rc g-roup ·w.s necH!.!fn;arily less aceu-rat'e than· ·the other 

groups but that:: the reliability of their. ;level_of ,accuracy 

was less 'than that .of tbtkother groups,.. -::- . ' .· ·, ~. . .. , 

. ,.,:.. .-·.;,. 
~ . ; 
. .. ~·· . 

-. ' •}1.,_ I / ' ' 

Differences in Se,~ed of Movemen~ and s tabil:lt:r:• 
.·• 

··~ ..,.. .. 

. Tbe .following· table-T shows tbe ·,relationship .. between 

test•:rfltest diff.erences . in ·.speed of· movement. while· making 

'time estimates. and the ext:ent of test•retest diffe•ence for 

·those same time esttma·tes when us.ing tb$ production method. 

Items 126•'127 'are the •stimate · differences. .. . 

··Items 149•151 are .the speed diff-erences :·on the· 

production method ... · 
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TABLE XIIa 

RELATIONSHIP BETWEEN TEST-RETEST DIFFERENCES IN SPEED OF 
MOVEMENT AND TEST•RETEST DIFFERENCES IN TIME ESTIMATION 

USING THE.PRODUCTION METHOD 

GROUPS 
PRODUCTION NEUROTICS NORMALS MEDICALS 

Test• Retest Diff. & Speed 
126 & 149 .349 .952* .916* 
126 & 151 .054 .881* .830* 
127 & 149 .292 .960* .917* 
127 & 151 .817* .858* .882* 

* p = < .01 

The Nonnals and the Medicals show consistent 

significant relationships between differences in test-retest 

estimates and differences in speed of movement. The 

Neurotics are again very much less consistent than the other 

two groups as reflected in low and non-significant correlation 

coefficients between stability and speed (e.g. r a .349 and 

r = .054). Thus for the Normals and Medicals speed and 

stability are positively significantly linked together but 

there is little evidence of this relationship existing in the 

Neurotic group. 

The following table reflects the relationships 

between test-retest differences in time estimates on the 

production method. These differences (items 126 and 127) 

were then correlated with the speed differences between same 
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time intervals for the reproduction and production methods 

(items 163 and 164). 

TABLE Xllb 

RELATIONSHIP BETWEEN TEST• RETEST DIFFERENCES BErWEEN 
METHODS IN SPEED OF MOVEMENT AND TEST-RETEST 

DIFFERENCES OF TIME ESTIMATION USING 
THE METHOD OF PRODUCTION 

NEURartcs 
Est: !mate 
Differences 163 164 

126 -.067 -.150 
127 .200 -.088 

NORMALS 
163 164 

126 • .500 .411 
127 .508 .441 

MEDICALS 
163 164 

126 -.615 -.388 
127 -.656 -.430 

No significant correlations 

Changes in Speed 

Changes in speed between the different methods were 

compared in items 161-164 and these can be related to the 

extent of test-retest differences from session to session. 

For the Neurotics it would seem that tbe differences across 

times were crucial in determining the differences between 

estimates. For the Normals and the Medicals the differences 
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between the nature of the methods are perhaps more crucial. 

This means that the Normals and the Medicals respond more to 

method differences than to time differences. The matrices, 

Table Xllb on page 117, correlating extent of test-retest 

differences (items 122-127) with speed differences between 

methods (items 161·164) will illustrate this. 

The Neurotics show very few correlations between 

estimate differences using the Reproduction and Production 

methods of time estimation. Whereas the Normals show many 

positive significant correlations between differences from 

session to session and differences between the speeds used on 

different methods. The Normal Group's greater consistency 

and therefore stability even comes out in the manner in which 

they vary. In this area the Medicals seem to be as poor as 

the Neurotics. The less the group varied across tests the 

more reliable are the test-retest measures across the methods. 

Normals varied less across tests and were consequently more 

reliable across the different methods. 

The speed differences even where they do exist 

manifest differently in the three groups. The Neurotics and 

Medicals show many negative relationships between test .'·n<. 

differences and speed differences which implies that if the 

one was more the other was less--a further proof of their 

general instability in the area of time estimation. Changes 
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in speed are then clearly a function of stability. 

Changes in Speed and the Extent to Which They Are 
Related to Each Other. 

Differences between methods here reflect differences 

in orientation of the three groups of subjects. 

1) The Normals adhered closely to instructions and 

were able to maintain a more stable standard of assessment 

than either of the other two groups. Even when they ~iated 

they did so consistently. 

2) On the whole the Medical group were consistent 

too but had similar difficulties to the Neurotics on speed 

measures. 

3) The Neurotics were inclined to vary their speed 

with the different times and thus confused themselves so that 

their estimates were considerably less reliable. They seemed 

to be relying on internal impressions or cues rather than 

external ones. A possible explanation for the differences in 

orientation might be found in some general observations of 

the apparent motivations of the different groups. As 

mentioned above, the Medical group were on the whole, more 

uncooperative and the Normals the most cooperative. This may 

well have meant that the Normal Group made a much greater 

effort to please. Perhaps they were more consciously aware 

of trying to succeed according to some criterion which they 
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felt that the examiner might have in mind. This could then 

have enabled them to respond with comfortable but consistent 

spontaneity. The Medical group, being somewhat more hostile 

and not particularly motivated to please the experimenter, 

might well have carried out their tasks in a consistently 

more hurried manner, which then affected their speed. 

The Normals and the Medicals show a strong relation­

ship between accuracy on the production 2 and 4 second 

estimates and the extent of the difference between initial 

test and retest estimates for both time and distance on the 

production method (Normals r = .952, Medicals r = .916, 

Neurotics r = .359). This further stresses the relationship 

between stability and accuracy. This tendency therefore 

seems undermined in the Neurotic group. It produced a trend 

towards instability which the Neurotics display across most 

of the time measures in this study when compared with the 

other two groups. The Neurotics display a much more 

consistent tendency to change their speed with the different 

times rather than the methods. 

5.7. Speed as a Function of Body Tempo. 

The following table gives the mean speed per second 

of movement for each of the three groups for both the 
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reproduction and production methods of time estimation. 

METHOD 

TABLE XIII 

TFST•RETF§T INC!E.A§E IN SPEED OF MOVEMENT FOR THE 
PRODUCTION AND REPRODUCTION OF 

SHORT TIME JNTERVALS 

GRCJPPS•SPEED INCHES PER. SEC:~ 
I.NTE§VAL SESSION NEJ.!!tQtiCS NOBM.AJ.§ H£PICMf 

Reproduction 2" Initial 12.89 10.85 12.95 
2" Retest 14.90 12.79 14.97 
4'* Initial 11.48 9.83 12.58 
4" Retest 13.68 11.61 15.32 

Production 2" Initial 13.46 10.71 10.14 
2 .. Retest 13.45 10.55 12.07 
4" Initial 11.85 9.84 11.18 
4" Retest 13.16 9.95 10.08 

Table XIII shows that mean speed increased on 

retest for most of the reproduction and production trials but 

more so on the reproduction method estimates than the 

production estimates. Speed on the production method showed 

less change in tbe Noxmal and Neurotic groups than on the 

reproduction method (2 seconds speed reproduction Neurotics 

increased from 12.89 to 14.90 inches per second and Noxma1s 

from 10.85 to 12.79 inches per second. 2 seconds speed on 

production showed little change••Neurotics 13.46 to 13.45 

inches per second and No~ls 10.71 to 10.55 inches per 

second). 

The following table gives the mean distance moved 
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during the estimation trials for each of the groups using the 

Reproduction and Production methods. 

TABLE XIV 

TEST•RETEST INCREASE IN DISTANCE MOVED DURING THE 
PRODUCTION AND REPRODUCTION OF 

SHORT TIME INTERVALS 

GROUPS 
MEAN DISTANCE MOVED IN INCHES 

METHOD INTERVAL SESSION NEUROIICS NORMALS MEDICALS 

Reproduction 2" Initial 27.09 23.01 27.10 
2" Retest 31.42 25.36 28.04 
4" Initial 46.91 40.49 50.71 
4" Retest 52.95 43.86 52.13 

Production 2" Initial 29.79 17.31 26.49 
2" Retest 26.41 20.11 21.04 
4" Initial 59.85 33.09 42.70 
4" Retest 57.79 30.66 28.92 

On the Reproduction tasks all groups increased the 
mean distance moved on retest. On the production trials the 

Neurotics were inclined to decrease the mean number of inches 

moved, e.g. on initial test mean distance moved during the 2 

second estimation was 29.79 inches and on retest it was 

26.41 inches. 

There was a general tendency towards increased 

speed on retest but less consistently so for the Neurotics 

than the Normals. On the whnle this appeared to be a 

consequence of the subjects moving the apparatus further as 

the increase in the distances suggests. 
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Body Temeo 

Two tasks inte~aded to measure spontaneous rate of 

body movement were included in the battery of tests 

administered. The subjects tapped with a pencil for one and 

drew eircles for the seeoud. The number of dots and the 

number of circles drawn during a 30 second period were 

recorded. The subjects bad been instructed to carry out 

these tasks at a speed which they found comfortable. It was 

stressed that they were not speed teats. The following table 

shows how the numbers recorded for both tapping and circle 

drawing increased on retest. (XVa). 

TABLE XVa 

TEST•RErEST INCREASES IN TEMPO ON TWO TESTS 

GROUPS•MEAN NUMBER RECORDED 
TEST TIME SESSION NEURariCS NORMALS MEDIC.ALS 

Tapping 30" Initial 91.37 82.20 99.60 
Tapping 30" Retest 95.37 91.40 112.60 

Circle drawing 30" Initial 26.60 19.68 21.56 
Circle drawing 30" Retest 30.13 24.40 30.48 

Table XVb shows the correlations between number 

rEcorded on initial test and number recorded on retest. 

1) The same trends appeared for all three groups--a 

tendency to faster productions on retest than on initial test. 
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TABLE XVb 

RELATIONSHIP BETWEEN TEST AND RETEST PERFORMANCE ON TWO 
IEMPO TE,S:rs. SIDliNG THE POSITIVE SIGNIFIC.Am: 

TEST 

Tapping 
Circle drawing 

* P • < .OS 

CORRELATION COEFFICIENTS BETWEEN 
TEST AND RETEST PERFORMANCE 

GROUPS • NO PER 30 SECONDS 
NEUROTICS NORMAlS MEDICALS 

.578* 
.:,-.; .65.5* 
Av.r=.617 

.793* 

.794* 
Av.r-.794 

.884* 

.854* 
Av.r•.869 

This fits in with a tendency observed in measures of time 

estimation where the distance moved on retest was greater 

than on the initial test, as the time remained the same on 

retest. As for initial test, if the number recorded 

increased, then the speed with which they drew or tapped must 

have increased. 

2) On the production method only, the Normal group 

maintained this tendency of increased speed through body 

tempo and also measures of time esttmation involving body 

movement. On the production method, Although the time taken 

decreased, so did the distance moved for the Neurotic and 

Medical groups. This means that they were maintaining a more 

consistent speed of movement in this context than the No~ls. 

One could postulate that in these ci·rcumstances, the Normal 

group permitted the familiarity of the situation on retest to 
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improve their performance in terms of speed and the other two 

groups did not. Perhaps again, the Normals were responding 

more cl~sely to the external reality of the tasks while the 

Neurotics and Medicals were more consistently responding to 

their internal cues as related to the external stimulus. The 

Normal group could have been displaying a greater tendency 

towards appropriate flexibility in the context of the 

experimental situation and the Neurotic and Medical groups 

more rigidity·in their responses. 

3) Not taking into account whether the differences 

were more or less but simply the amount by which they varied, 

circle drawing involving much more gross body movement varied 

less for all three groups. Both tapping and circle drawing 

differences appear greater for the Normal and Medical groups 

than the Neurotics. 

4) Normal group body tempo circle drawings 

correlated particularly with speed on the production method 

(r = .504 for 2 seconds and r = .589 for 2 seconds on retest) 

and the other production measures tested. Spontaneous speed 

of body tempo as measured by circle drawing correlated with 

the spontaneous speed at which the subjects produced what 

they felt to be short 2 and 4 second time period. Spontaneous 

body movement is probably involved in body tempo measures and 

linear movement apparatus productions. Tapping rate also 
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correlated with the range of tLme estimations for 4 seconds 

on the reproduction method (r = .643, P = < .05). Rate of 

drawing circles also correlated with test-retest differences 

on the reproduction and production method time estimates. 

Circles and test difference reproduction 2 seconds time, 

r = .507. Both groups have more positive correlations 

between circle drawing and speed for the production method 

than the reproduction method even though they were not 

significant. It seems that a tendency towards spontaneous 

rate of movement influenced these productions creating a 

relationship between body tempo measures and speed, 

particularly on the production method. 

Assuming speed of movement during the linear 

movement productions and reproductions also to be a function 

of body speed, then the positive correlations between verbal 

estimates and speed support the notion of an underlying 

rhythmicity as a built-in guideline to time estimations in 

adulthood probably originally dependent on speed of body 

movement or internal processes. For the No~l group, test 

retest differences on the verbal method also correlated with 

test, retest differences on other methods of time estimation, 

e.g., particularly the production method. Verbal 2 second 

test difference and extent test retest difference for 

production 2 seconds time (r = .598 and 4 seconds r = .670, 

126 



P = ~ .05). The extent of the test difference on the verbal 

estimate for 4 and 9 seconds also correlated with the body 

tempo measures (r • .730, P • < .05 verbal 4 seconds and body 

tempo circle drawing extent test retest differences), 

r • .682, P • < .05 between verbal 9 seconds test retest 

difference and circle drawing test retest difference. 

5.8. Test-Retest Decreases in Ttme Estimates for Brief Periods. 

To illustrate the point that although tempo tasks 

and speed appeared to increase on retest actual time estimates 

decreased,.on retest, the following Table XVI was drawn up. 

The table reflects the mean time estimates for the 2 second 

interval on the reproduction and production methods on initial 

test and retest session. The table also shows the mean 

distances in inches moved during those same estimates. 

TABLE XYI 

TEST• §ETEST DECREASES IN TIME ESTIMATES FOR BRIEF IN'l'ERVALS 

-· gROUPS 
METHOD INTERVAL SESSIQN NE!JRariCS NORMALS MEDICALS 

Reproduction 2" Time Initial 2.27sec. 2.13sec. 2.18sec. 
Reproduction 2" Time Retest 2.04sec. 1.90sec. 1.90sec. 
Reproduction 2" Dist .. Initial 27.09in. 23.011n. 27.101n. 
Reproduction 2" Dist. Retest 31.421n. 25.35in. 28.04in. 

Production 2" Time Initial 3.14sec .. 1.90sec. 2.12sec. 
Production 2u Time Retest 2.18sec. 1.82sec. 1.73sec. 
Production 2'' Dist. Initial 29.79in. 17.3lin. 26.491n. 
Production 2" Dist. Retest 26.411n. 20.llin. 21.04in. 
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All time estimates decreased on retest for all 

three groups when only the briefest time interval was 

considered. 

5.9. Accuracy of the Different Methods. 

5.9.1. Relative Accuracz. 

The following table lists the mean t~e est~ates 

made by each of the groups for 2 and 4 seconds on the verbal. 

reproduction and production methods. It indicates the 

relative accuracy of each of the three methods as measures of 

time estimation. This can be gauged from the extent to which 

the mean estimates approx~te to the actual st~uli. 

STI 

2" 
4u -
6" 

TABLE XVII 

RELATIVE ACCURACY OF THREE METHODS 
OF TW ESTIMATION I! SECONDS 

REPRODUCTION PRODUCliON VERBAL 
METIIOD METHOD METHOD 

NEURS. NORMS MEDS. NEURS. NOlf!S MEDS • NEU!§ • NORMS MEDS • 

2.27 2.13 2.18 3.14 1.90 2.12 4.96 3.08 4.28 
4.22 4.04 4.04 4,49 - 3.70 2.97 10.25 9.92 10,88 

6.49 6.17 6.32 7.63 5.60 5.02 15.24 13.00 15.16 

1) The table shows quite clearly that the 

Reproduction method of measuring t~e estimation is the most 

accurate. Estimates made by all groups of subjects approximate 
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most closely to the actual stimulus. 

2) The production method was the next most 

accurate method. 

3) The verbal method was the least accurate. 

5.9.2. Over and Underestimation. 

1) Few individual subjects were able to make 

completely accurate time estimations. However t~o neurotic 

subjects were able to give two accurate responses on the 

production method because they bad both been trained to 

measure seconds accurately under specific circumstances. 

Accurate ttme habits can be a direct consequence 

of the training one acquires as part of job requirements. 

This is borne out by the fact that the two instances of 

complete accuracy for the short time intervals, using the 

linear movement apparatus were produced by: -- one subject 

who was a medical doctor trained and experienced at measuring 

heart rate by pulse and counting seconds. The second subject, 

who was a deep sea-diver told me that he had trained himself 

to be able to measure seconds accurately as it was essential 

that he be able to calculate time accurately while under 

water without relying on a watch. He had been doing this for 

a number of years and stated that he had not previously had 

such an accurate an idea of short: time intervals. 
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2) Physical involvement in the fo~ of linear 

movement undoubtedly makes for greater accuracy of time 

estimation. Both the reproduction and production estimates 

approx~ted more closely to the actual stimulus than the 

verbal estimates. 

3) There was no significant difference between 

over• and underestimation using the reproduction method, e.g. 

for 2 seconds SOl of the Neurotics gave an underestimated 

response, 441 of the Nomals and 481 of the Medicals did. On 

the production method there was a greater tendency to give 

underestimated responses, e.g. for 2 seconds 60% of the 

Neurotics underestimated, 841 of the Normals and 72'1 of the 

Medicals. Using the verbal method the trend was towards 

over•estimation where 73.3~ of the Neurotics over-estimated 

the 2 second interval, 68% of the Normals and 76% of the 

Medicals did. 

4) All verbal estimates were at least double the 

length of the st~uli. The verbal method in the context of 

this experiment appeared to promote greater inaccuracy in the 

direction of overestimation. 

S) The use of the reproduction method of time 

estimation demonstrated that accuracy was more readily 

approached by this method, tban the verbal method of measuring 

ttme estimation in neurotic and noDDal subjects. 
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This confi~ed the findings of duPreez and 

Danziger (1963) for a nor.mal student population. 

6) Judging from overall mean estimates the Nor.mals 

approach greater accuracy as a group than the other two 

groups. However the differences between the groups were not 

significant in this respect. The Normals' approach to 

accuracy was probably greater because on all three methods 

they were more consistent and more stable in their manner of 

estimating short time intervals. 

7) Comparing these methods it was apparent that 

over- and underestimation trends vary considerably for the 

same subjects according to the techniques which were used to 

measure time estimation. 

SUMMARY OF FINDINGS 

1. Reliability Across Sessions. 

1) There was a reliable relationship between 

estimates on initial test and retest sessions for all three 

groups. 

2) However the Neurotics were clearly lower in the 

strength of their reliability measures than the other two 

groups. 

3) The Neurotics were consistently less reliable 

in time estimates from session to session and this was 
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reflected in their accuracy measures for which tbe intertest 

correlations were very low (r • .021). 

4) The longer 4 second interval was generally 

estimated with more reliability bJ all three groups. 

S) The reproduction and production methods of 

measuring time estimation were more reliable methods to use 

than the verbal method of time estimation for all groups. 

2. consistency Within Sessions. 

1) The Nol'l11B.ls and the Medieals displayed an 

overall consistency in their estimates of different time 

intervals for the same methods in the same session. However 

the lesser stability of the Neurotics showed up again in. the 

lower correlations particularly on the production method for 

both time and distance. 

Tbua the Neurotics' instability showed up in 

two general areasz 

(1) Their reduced stability over sessions 

showed up markedly in tbe verbal and reproduction 

methods., 

(2) Their lesser stability over different times 

in the same session showed up in the production 

method. 

The lesser stability of the Neu~ties on the 
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production method acrose times also appeared when the extent 

of the teet•retest differences were compared. The cluster of 

negative correlations which appeared when correlating speed 

differences with estimate differences (r • •.067 and r A •.150) 

suggested that this was a clear illustration of their 

instability. 

It could be expected that instability would 

appear more on distance and speed than on tlme variables 

because the subjects could vary their movement but not tbe 

stimulus to the same extent. Comparing the speed differences 

on the reproduction method (item 153) and the speed differences 

on the production method (item 157) it was found that these 

differences correlated with estimate differences (items 126• 

129). These relationships seemed to indicate that the bigger 

tbe speed differences for the Neurotics the smaller the t~e 

estimate differences were. This could have meant that the 

subjects who changed their speed with the different t~e 

intervals tended to confuse themselves and therefore became 

less consistent and reliable. 

2) The Normals maintained a greater consistency 

even of differences between speeds on tbe different methods 

and times tblln the Neurotics. When they varied they varied 

consistently. 

3) For the Neurotics the differences across t~es 
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may have been more crucial than the differences across 

methods. The Normals and the Medicals however seemed to 

respond more to differences across methods. It was possible 

that this difference arose in that the Neurotics responded 

more to the time and their own internal impression of what 

was required rather than to the letter of the instructions. 

In adhering more closely to the instructions the No~als and 

Medicals were perhe.ps more able to do so being freer from 

internal pressures whicb permitted them to respond more 

spontaneously and more accurate.ly to the directions. Perhaps 

illness necessitates a greater vigilance on the part of the 

individual so that he is more consciously aware of his 

physical actions even in this ltmited fashion. 

4) The reproduction and production method tasks 

were carried out at the subjects' preferred rate of movement. 

The production method was slightly freer in that the subject 

moved the handle of the linear movement apparatus for as long 

as he felt 2 or 4 seconds actually lasted on the verbal 

instruction of the experimenter. In the reproduction method 

the subject listened to an auditory stimulus (buzzer) which 

was continuous for either 2 seconds or 4 seeonds and then 

moved the apparatus for as long as be thought it lasted. The 

subjects' speed of movement could have been consistent for 

both methods. 
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As stated before the whole orientation of the 

three groups varied considerably judging fmm observation of 

their behavior during the experiment. Basically it seems 

that the Nomals were perhaps trying to please the expert• 

menter by working towards some assumed standard or criterion 

of achievement which enabled them to be more reliable and 

consistent or even more realistic in t;heir evaluation of their 

own performances. The Medicals were mainly concerned with 

getting an uninterestiag task over with as soon as poss1ble, 

and the Neurotics were more lnteres ted in whether the 

experimenter could be of some clinical benefit to tbem. 

S) The production method of measuring ttme 

estimation was apparently more susceptible to tbe effects of 

the Neurotics • instability of time judgment in that greater 

variation o.f consistency was displayed when using this methocl. 

It is therefo~e contended that this method provides a more 

clinically sensitive technique of measuring time estimatioa. 

than the other methods emplebyed. 
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CHAPTER VI 

RESULTS AND DISCUSSION 
TIME !JLA:TED ATriTUDES a FEELINGS AND 

ASPE£J;S OF PERSONALITY 

Chapter V dealt specifically with the relationships 

between the t~ variables which were assessed in this study. 

It was observed that Neurotics were considerably less 

reliable and lese consistent in the manner in which they 

estimated short•ttme intervals than the Normals or the 

Medicala. This lesser reliability and consistency was 

interpreted as a manifestation of their instability in the 

area of t~e estimation. It was also noted that the 

production method test-retest differences and accuracy 

particularly demonstrated this instability in the fo~ of low 

insignificant and often negative correlations between 

difference measures and accuracy measures. 

In thia chapter an attempt will be made to clarify 

what variables • other than time related ones • could have had 

some influence on the Neurotic's instability in the area of 

short-time estimation. Time variables were therefore 

correlated with variables of personal and social info~tion. 

attitudes and feelings and aspects of personality as 

reflected in T.A.T. stories. 

136 



6.1. Stability and Accuracy. 

Stability and accuracy appeared to be linked 

togetheras•mentioned in the previous discussion. Stability 

was implicit in the test-retest differences which for the 

Normal group were positively and significantly inter­

correlated with each other and with accuracy. This was not 

obsened in the Neurotic group. These variables were there• 

fore correlated with personal, social variables and feelings 

and attitudes and personality aspects as reflected in T.A.T. 

stories. 

Inspection of the correlation matrices revealed few 

significant correlations between the above variables in 

either of the groups. However the few which did appear could 

be discussed. 

Neurotic Group. 

The number in the family and T.A.T. narcissism were 

significantly correlated with test-retest difference and 

accuracy on the production method (variables 4 & 127 r • .637, 

4 & 152 r • .SS9, P • < .OS). 

The following table gives the breakdown of the numbers 

in the family and the position of each subject in that family. 

The Neurotic group came from larger families than 

the Normal group (Neurotics M • 3.63, Normals M • 2. 76). The 
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GROUPS 

Neurotics 
Normals 
Medica1s 

GROUPS 

Neurotics 
Normals 
Medicals 

TABLE XVIII 

NUMBER IN FAMILY 

ACTUAL NUMBERS MEAN 
LARGER FAMILIES SMALLER FAMILIES NO. 

11 9 8 7 6 5 4 3 2 1 

1 4 2 7 .,.. 14 
1 1 1 - 3 

1 1 1 1 2 - 6 

10 4 2 l:a 16 
9 9 4 - 22 

12 5 2 = 19 

POSITION IN FAMILY 

YOUNGER ·posIT ION 
9 8 6 5 4 3 

1 2 3 8 - 14 
1 2 0 .... 3 

1 1 1 4 - 7 

OLDER POSIT ION 
2 1 

4 12 - 16 
8 14 - 22 
6 12 - 18 

3.63 
2.76 
3.40 

M 

2.40 
1.84 
2.15 

Neurotics were also more often the younger members of their 

families. Position in family was also positively correlated 

with test-retest difference and accuracy on the production 

method (r • .522 and r • .528 significance just below 5~ 

confidence level). 

It appears that the subject's order of birth may 

have had some relevance to the manner in which he estimated 

short·t~e intervals. It may have contributed towards his 

being less reliable on the production method. Position in 

family may have influenced the attitude which one develops 

towards time. The Neurotic may well have suffered because of 
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increased distance from his parents and this may have 

contributed towards his instability. 

T.A.T. Narcissism was also positively correlated 

with test•retest difference on the production method 

(r = .527). In the Normal group, who were more often the 

older members of their families, this was not so. A certain 

amount of Narcissism is necessary for good mental health and 

perhaps the higher one is in the family hierarchy the greater 

the opportunities to develop "healthy Narcissism." The 

oldest child is, as Freud said, "always the Crown Prince." 

This possibility was perhaps hinted at in the Normal group 

where there was a positive but not significant correlation 

between number in family and T.A.T. Narcissism score 

(r = .437). 

Whyman and Moos (1967) found that the production 

method of measuring time estimation was a useful clinical 

index for the objective measurement of changes in affective 

state. In this experiment the production method did appear 

to be more sensitive to differences between the three groups. 

These differences could be described in terms of differences 

in clinical affective state and one could therefore support 

the suggestion that if this were accurate then this method 

might in a more refined way be used as a useful index of 

changes in affective state. 

139 



Normal Group. 

The feeling that one would have been better offif 

clocks never had been invented was negatively significantly 

correlated with test-retest difference on the production 

method (r = -.928, P = .01) and also with accuracy 

(r = -.770, P = .05). Agreement with this statement 

conveys a negative attitude towards time becauseclocks are 

the mechanical symbols of time in our culture and we cannot 

function without them. The Normal group did not agree with 

this statement on the whole. This was perhaps indicative of 

their more positive basic orientation towards time as compared 

with the Neurotics. Because the Normals were more positive 

and more balancedin their orientation towards time they were 

perhaps more able to be more reliable and more consistently 

accurate within the limits of the expertmental situation. 

6.2. Time and School and Work Achievement. 

Correlations reflecting a relationship between 

school and work achievements and attitudes were extracted 

from the correlation matrices. The few relationships which 

emerged are discussed here but the following table gives a 

breakdown of school standard achieved by all the subjects and 

the age distributions of the subjects. 
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GROUPS 

Neurotics 
Medicals 
Normals 

AGE 
19·21 
22-27 

28-33 
34-42 

TABLE XIX 

SCHOOL STANDARD ACHIEVED 

10 

21 70% 
18 72'4 
18 721 

STANDARD 
9 8 

4 13,3% 
2 8.0% 
2 8.0'%. 

3 10'%. 
4 161 
4 161 

AGE DISTRIBUTIONS FOR ALL THREE GROUPS 

NEUROTICS 
1~~20 = 66.7% 

3) 7)10 .. 33.3% 

MEDICALS 

!~15 - 60% 

5)10 1111 40% 
5) 

7 

2 6.7% 
1 4.0% 
1 4.0% 

NORMALS 
7>15 .. 60% 
5) 

5)10 = 40% 
5) 

The majority of subjects in all three groups fall 

into the younger age zroupings rather than the older age 

groupings. 

There was no significant difference between the 

groups for school standard achieved. In the Neurotic group 

this item correlated with future time perspective coherence 

and extension score at a level just below the 5% level of 

confidence. ( r • .504) This suggested that future time 

perspective could be related to the amount of formal 

education an individual has had. If this were so then it 

could be regarded as an example of a cognitive style or set 

operating directly towards the establishment of mature 
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healthy modes of thought and planning for the future. School 

standard achieved for the Neurotics was also negatively 

correlated with attitudes towards school (r = -.541, P = < .05). 

The negative quality was due to the rating system used and 

implied that the further they went in school the more 

favorable their attitude to school. 

The amount of schooling which one is able to benefit 

from can often depend upon thearailability of the financial 

means necessary to support educational endeavou~s. Presumably, 

the more education one has the better one's attitude towards 

school. Education increases the existential awareness of 

the passage of time and therefore the more one attempts to 

use it valuably. Perhaps this is why verbal estimates of 4 

and 9 seconds (31-33) were correlated with the Neurotics' 

school achievement. It seems that the higher they went in 

school the less they were inclined to overest~ate the actual 

times (r = .728, .700 and .634, P = < .05). This could be 

regarded as a further reflection of the cognitive element 

which does seem to enter into time estimations. It could be 

postulated that this cognitive element is also interfered 

with by the neurotic process and that it manifests itself as 

an increased sensitivity to the estimation of short-time 

intervals. These estimates then have become increasingly 

sensitive to variables in the Neurotic's life experience (such 
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as amount of schooling). The same sensitivity was not 

manifest in the No mal and the Medical groups. 

School standard achieved was also correlated with 

accuracy on the 22 minutes interval but it was not a 

significant correlation (r • .467). However, verbal accuracy 

on the longer time interval is part of the cognitive style 

necessary for a successful mastery of time in our social 

environment. Because of the rating system used, school 

standard was negatively correlated with an accurate idea of 

ttme (r • -.491) implying that the further one has gone in 

one•s schooling, the more accurate an idea of time one was 

likely to have. In this way estimation in the longer sense 

could appear to be an outgrowth of the development and 

training of higher order mental processes necessary for 

scholastic achievement. 

For all three groups. future tLne perspective 

scores were positively though not significantly correlated 

with school standard achieved. The ability to plan towards 

the future seems dependent on the amount of education one 

receives for the Neurotics even more so than for the other 

two groups. The suggestion that future t~e perspective is 

an indication of ability to plan for the future is supported 

by the data. The further implication is that this ability is 

a direct consequence of learning and experience. 
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Occueation. 

Because of the manner in which the groups were 

matched, the majority fell mainly into the same occupational 

grouping--semi-professional category according to 

Hollingshead's (1958) rating system. In the Normal group, 

occupation was a positive factor in being able to anticipate 

what they would be doing next summer (r • .512) and in attitude 

toward school (r = .540). In the Neurotic group occupation 

was correlated with future time perspective (item 26, 

r = .548). The highest professional occupation rating was 

designated the first in the Hollingshead system. This 

relationship therefore tmplies that the Neurotics' present 

occupational status influenced his perception of the future. 

Considering that many of the Neurotic subjects had suffered 

severe work difficulties because of their illness it was not 

surprising that the two variables were related. With 

unfavourable attitudes towards work and schooling the 

Neurotics seem already handicapped in their perception of the 

future .. 

GROUPS 
Neurotics 
Normals 
Mediai.s 

TABLE XX 

SUBJECT'S OCCUPATION--HOU..INGSHEAD INDEX 

6 
2 
0 
1 

5 
6 
5 
4 
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RATING 
4 3 
6 8 
8 10 
2 14 

3 
6 
2 
4 

1 
2 
0 
0 



6.3. Diagnosis or Severity of Illness. 

Neurotics, 

The subjects had been rated for relative degree of 

intensity of symptoms within the group itself (Item 9). It 

is interesting that the rating appeared to be related only 

to their own descriptions of overt behaviour tendencies in 

relation to time, such as keeping appointments and wristwatch 

accurately adjusted. The ratings did not relate to any of 

the direct measures of estimation of time duration. This 

draws attention to the possibility that it is in the area of 

feelings and attitudes towards time that there is likely to 

be the greatest sensitivity to neurotic processes at work 

and therefore the area in which we are likely to find 

greater difficulties for the neurotic. 

Medicals. 

Severity of illness, for the Medical group was 

positively but not significantly correlated with feeling that 

the days go slowly and the weeks and months fly (r = .383). 

This is cor~only observed by sick people. Days drag for sick 

people because so little of an eventful nature takes place 

during the day but in retrospect, the weeks and the months 

have flown by because of the difficulty distinguishing one 
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day or one week from another. Diagnosis in this instance was 

positively correlated with being early for an appointment 

(r • .468) but for the Neurotic it was negatively correlated 

(r • -.507). Although these correlations were not 

significant, this may be symptomatic of the Neurotic's 

difficulty in using time realistically and appropriately. 

The Medicals appear to retain this capacity and are perhaps 

more able to view keeping t~ed appointments as a respectful 

gesture towards other people. The Neurotic is more pervaded 

by his own illness and less confident perhaps, that something 

is actively being done about it. It is generally more 

difficult to assess improvement in neurotic states than in 

more clearly defined medical states. Psychological "pain11 is 

also more difficult to control than "physical pain" so that 

the neurotic's illness enters into most of his activities 

more so than that of the physically ill person. The medically 

ill person suffers from his illness. The neurotic is his 

illness. 

6.4. Living Conditions. 

6.4.1. Present Living Conditions--Item 12. 

This merely indicated whether the subjects were 

presently living alone or in a family home. 
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t: ....., 

BEUROTICS 
liORMALS 
MEDICALS 

TABLE XXl 

----mME--~-~·- .~. ··- ~ - -~ALO~ 
20~~ -. ~66:-rJ 

22 88.~ 
22 88.~ 

m----~~:JJ 

3 l2.oj 
3 l2.oj 

6.4.2. Paat Living Conditions i.e. Whether Brought Up in Home or Institution 

Brou&bt Up at Bose--Item 12. 

The following table ahowa the relationship between being brought up at home and time 

•aaure• BDd metbods. 

TABLE XXU 

NEUJrO'l'ICS 
EST~DIFFERENCE~-~~-----~ 

F.T.P. 22. VERBAL REPROD PROD :REPROD PROD REFROD PROD 
25 26 gr 29 31 33 35 31 43 i~5 122 123 126 w 1~5 147 149 121 

12 -.152 -.21~6 .173 -.131 -.101 -.oo6 -.171 -.107 .502 ... uo .107 ... o20 ... 1o4 -.032 .669 -.u9 .012 .005 

NORMAlS 

12 .. 200 -~.oo3-;;;..1a5 • 359 .f43- .o9'r-.o32 .o1a -.079-::~131 .o47 .1oo -.o69 -.083 -.021 .o18 -·079 -.137 

MEDICALS 

l2 .265 .171 .180 --231 -.180 .113 .235 .394 .6)3 .6~ .316 .654 ·5TI .620 .235 .394 .633 .627 



For the Neurotic group, being brought up at home, 

correlated with the 2 second t~ estimate on the production 

method and accuracy on the reproduction method (r : .502 and 

r : • 669, P a < • 05) • For the Medical group it correlated 

with the 2 and 4 second t~e est~tes using the production 

method (r • .633 and r: .627, P a< .05) and also with 

accuracy on the production method (r: .633 and r: .627, 

p • < .05). 

Having been brought up at home rather than in 

any kind of institutional or foster care was negatively 

correlated with feeling anxious and distressed when 

uncertain of the time. Subjects with a stable home back­

ground did not feel abandoned or alone when they could not 

accurately locate themselves in time. It was also negatively 

correlated with the long interval of 22 minutes accuracy 

(r : •• 423 but not significant) and T.A.T. Narcissism. One 

might have hypothesized that for those who had been brought 

up at home there is a greater reliance upon internal 

resources and perhaps less dependence on external reassurances 

148 



auch aa clocka for a aenae of stability. 

Being brought up at home waa poeitively correlated 

with a T.A.T. achievement (r • .584, P • < .05) and accuracy 

for 2 aecond on both production and reproduction methode 

(r : .502 and r : .669, P : < .05) was also poaitively but 

not significantly correlated with weariq a watch. Thua , the 

motivation to do well becomea associated with accuracy on 

theae measures in connection with being brought up at home. 

There ia a curious posaible contradiction in these data. The 

aecure "home reared" pereon ia leaa dependent on external 

sources of time for hia aeue of security in "tfme-spaae, u 

yet he is mere likely to be wearing a watch. Possibly the 

atability of the ttme-space world of the well adjusted allowa 

the wearing of a watch without it acting a1 a constant 

reproachful reminder of the rapid passing of tfme or a source 

of presaure to get organiaed, which it may be for the 

chronically disorganised neurotic. For the well-adjusted it 

is simply a helpful instrument, not a phantasy laden a~st 

persecutory object. 
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For bot.h Neurotics and Medicals, being brought up 

at home, was correlated with accuracy on the reproduction 

method (r = .669, P = < .05--Neurotics; r a .394 not 

significant••Medicals). For the Medical group, it was also 

correlated with production method estimates of accuracy 

(e.g., r • .627 and r = .633, P = < .05) and with other 

direct measures of time estimation. Principally, production 

estimates in time and distance moved, e.g., 2 seconds time, 

r = .633; distance, r = .691; 4 second time, r = .627; and 

distance, r = .695, P = < .05. In all three groups the 

majority of subjects were brought up at home. One of the 
f 

Normals grew up in a foster home only and two of the 

Neurotics and two of the Medical group. 

6.5. Attitudes Towards School Work and Ttme--Items 12, 14, 
15, 18, 10. 

6.5.1. School 

As stated earlier the subjects had been matched for 

school achievement. However it was observed that the further 

the subjects had gone in school the more favourable their 

attitude towards school seemed to have been. The subjects 

had been requested to report to the examiuer what their 

attitude towards school had been while they were at school. 
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TABLE XXIII 

ATT rruDE TOWARDS SCHOOL 

GROUPS FAVOURABLE 

Neurotics 14 46.7% 
Normals 20 80.0% 
Medicals 17 68.0% 

-
x2 = 6.84 d.£.2 

··-

p : .os 

6.5.2. Work Attitude. 

TABLE XXIV 

WORKING STATUS 

Sick Leave 
Resigned 
Dismissed 
Part Time Employment 
Annual Leave 
Housewives 
Full Time Employment 

NEUROTIC 

33.3% 
6.7% 

40.0% 
10.0% 

3.3% 
6.7% 
0 

UNFAVOURABLE 

16 53. 3~ 
5 20.0% 
8 32.0% 

NoRMAL MEDICAL 

0 
0 
0 
4% 
0 

12% 
84% 

24% 
0 
0 

40% 
0 
0 

36% 

PRESENT ATTITUDE TOWARDS WORKING 

GROUPS FAVOURABLE UNFAVOURABLE 

Neurotics 7 (23.3%) 23 (76.7%) 
Medicals 19 (76.0%) 6 (24.0%) 
Memals 17 (68.0%) 8 (32.0%) 

x2 : 8.409 d.£. - 2 p : .02 -
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The Medicals and the Normals fell within a s~ilar 

group but the Neurotics were clearly not in the same group; 

thus, contributing greatly towards the rejection of the null 

hypothesis in this instance. 

One can immediately see that the high rate of 

employment for the Normal group was a direct reflection of 

the method of selection of the members of the sample. 

However, the 40% dismissal rate for the Neurotics was a 

direct reflection of their unfavourable attitude towards 

working, itself symptomatic of their illness. 

Only 32% of the Normal group voiced an unfavourable 

attitude toward their work experiences on the whole, whereas 

76% of the Neurotic group do. Pressure of time was 

correlated with age for the No~al group (in present day 

society, this is probably to be expected, especially when it 

becomes apparent that 84% of the NoDmal group were in full 

t~e employment). 

GROUPS 

Neurotics 
Medicals 
Normals 

TABLE XXV 

WORK CONSISTENCY RECORDS 

GOOD 

11 36.7% 
19 76.0% 
21 84.0% 
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FAIR 

10 33.3% 
3 12.0% 
4 16.0% 

POOR 

9 30% 
3 12'7. 
0 0% 



There was a closer affinity between the No~als and 

the Medicals than between either of these two groups and the 

Neurotics. The nature of psychological illness had already 

been shown to effect work attitudes. These findings suggest 

it is of sufficiently long standing to have bad a detrimental 

effect on the work history of the Neurotic subjects in 

comparison with the No~ls and the Medicals. Grouping the 

fair and poor categories together, 63.3~ of the Neurotic 

subjects had such work records, while 24~ of the Medical · 

group and 161 of the Normal group had poor work records. 

There was a greater tendency on the part of the Medical group 

towards a poor to fair work record than for the Normal group 

but it was still very much less so than for the Neurotic 

group. As far as one could ascertain, there was no suggestion 

of structured psychological illness in the physically ill 

group. (One cannot deny the possibility that somettmes 

psychological health can be maintained at the price of a 

transitory physical illness serving a decompensatory purpose.) 

Seventy•six percent of the Neurotic group voiced an 

unfavourable attitude to their work experiences on the, wn6La~ This 

was not surprising in view of the fact that their illness was 

probably interfering with their attitudes towards work, 

although not necessarily with their previous efficiency at 

work, as can be seen from the brief description of the 
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subjects in Appendix B. But age did correlate negatively with 

attitude towards work (r • -.714, P • < .05) indicating 

perhaps an accumulation of failure over the years. On the 

whole, their work consistency records are also poorer than 

that of the other two groups. 

The majority of the Neurotic group (761.) had an 

unfavourable attitude towards their work. The majority of 

the Neurotic group also had symptoms suggestive of depression 

and anxiety. 

The Normals had by far the best work records, 841:.•• 

good; Medicals. 76%-·good; Neurotics only 36.7%. These 

records were positively correlated with the body tempo 

measure of tapping speed (r • .567, P = < .05) and the other 

body tempo measure of circle drawing difference between 

initial test and retest (r • .577, P = < .05). Consistency 

in work, verbal time esttmation and body tempo are linked 

together. As mentioned above, illness in the Medical group 

has interfered with work consistency in this group but not to 

the same extent as in the Neurotic group. 
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6.5.3. Attitude 'rowardt 'rime. 

TABLE XXVI 

ATTITUDE§ TOWARDS tiME AND SPEED OF TIME PASS INC 

GROUPS 

Neurotica 
Nomals 
Medicals 

p 

x2 • 10.598 

GROUPS 

Neurotics 
Notmals 
Medical a 

v 

FAVOURABLE 

9 30~ 
24 96~ 
22 88%. 

d.f.2 p- .01 

SPEED OF TIME PASSING 

FAST 

15 SOl 
17 68'4 
16 641 

8 
8 
8 

SLOW 

26.7% 
32.0~ 
32.(rl 

UNFAVOORABL§ 

21 701. 
1 4% 
3 121 

DON 1T CARE 

7 23.31 

1 4.0J. 

From the above, it can be seen that both the No~1 

and the Medical group had predotninantly favourable attitudes 

towards ttme which were not shared by the Neurotic group. 

The tendency was for most subjects to see time as passing by 

too quickly but less so in the Neurotic group where 23.3l 

felt they w~not concerned with the passing of time. Not 

being able to use time profitably for the neurotic, means not 

being able to keep up with it. In this way, he is then either 

over concerned or attempts to ignore it completely (23.3~). 

Clinical contact with tbe members of this group donfirmed P·.,~· 
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this impression. 

6.5.4. Intellectual Ratin&••Item 20. 

The Ravens Progressive Matrices (South African Air 

Force For,m) was administered to all subjects individually. 

The following table shows the distribution of the raw scores 

for the subjects in the three groups and also the mean scores 

for the groups. 

TABLE XXVII 

DISTRIBUTION OF RAVENS PROGRESSIVE MATRICES 
RAW SCORES - MAXDruM 38 

SCORE NEUROTICS MEDICAIS NORMALS 

5-9 2 6.7-z 0 0 
10-14 4 13.3~ 0 /1 4CX. 
15·19 9 30.01 7 28t. 1 4% 
20-24 4 13.3% 8 32% 13 52% 
25-29 8 26.7% 6 24tt 8 32l 
30+ 3 10.01 4 16% 2 8% 

N • 30 N• 25 N • 25 

MEAN SCORFS 

NEUROTICS NORMALS MEDICALS 
SCORE S.D. SCORE S.D. SCORE S.D. 

20.20 6.81 24.16 3.90 23.48 4.86 

No~ls and Neurotics t - 2.58 P • .OS 

A significant difference was noted between Neurotics 
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and Normals on the Ravens Matrices raw scores (t c 2.58, P • 

• 05) • Anxiety is known to reduce intellectual performance 

(Wechsler, 1958) and the Neurotic subjects were far more 

agitated about doing this task than any of the other subjects. 

There was no difference in level of educational achievement 

between the groups, and there were two exceptionally well 

qualified subjects in the Neurotic group. Nevertheless their 

Ravens scores were lower than that of the No~al group and 

therefore, the significant difference between them was 

observed as stated above. one can only postulate that their 

illness could have influenced these neurotic subjects• on the 

Ravens Matrices, detrimentally. 

It could also be noted that the Neurotics were more 

often the younger members of their families. The possibility 

that the younger members of the family are less exposed to 

intellectual sttmulation in the family environment than older 

children and therefore perform more poorly on the Ravens, 

could be considered in this connection. Russel Davis (1957, 

p. 136) suggested that birth order might have some influence 

on intellectual development. It seems that only children and 

children first and last in order of birth occupy a favourable 

position. He feels that the most probable explanation for 

this is that they gain from a close relationship with their 

mothers. 
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TWelve of the Neurotic group of 30 were the first 

children. The majority were not first or last children. 

They might well have suffered as a consequence of increased 

distance from their mothers, more so than the other two 

groups. The Normal group had 14 out of 25 first children. 

But normal families on the whole were smaller, 22 coming from 

families of three and below. 

6.6. Future Ttme Perspective. 

As already described in Chapter IV future time 

perspective was measured in two different ways. The one 

method required the subjects to complete a number of stories 

which were started by the examiner. The second method 

required the subject to actively project himself into the 

future and list 10 major events which he felt might happen 

to him in his life time. After doing this he was required to 

arrange them in what he regarded as a possible logical 

sequence of events. It is in the second area that the 

Neurotics had the most marked difficulties. 
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Future Time Perspective Scores. 

TABLE XXVIII 

FtlTURE TIME PERSPECliVE MEAN SCORFS 

NEUROTICS 
' 

NORMALS MEDICALS 
M. SCORE S.D. M. SCORE S.D. M. SCORE S.D. 

Item 22 4.57 1.76 4.80 1.76 5.16 1.84 

23 I 10.73 3.69 14.56 2.77 14.72 1.62 
24 15.30 4.16 19.40 3.62 19.96 2.51 

25 II 6.17 2.97 8.68 1.38 8.56 1.64 
26 13.83 7.54 I 28222 5.8~ 26.08 6.fl8 

t TESTS FOR SIGNIFICANT DIFFERENCE IE'l'WEE!f MEANS 

Item 24 
25 
26 

t 
3786 
3.89 
8.17 

NEUROfiCS AND NORMALS 

P a .01 
p - .01 
p - .01 

The Neurotic group's difficulties around projecting 

themselves into the future we.e clearly highlighted by the 

sha.rp difference between their mean scores and that of the 

No~l group (t • 3.86 and t = 3.89 and t • 8.17). The last 

two items (25 and 26) above were concerned with the major 

events which the subjects thought might happen to them in the 

future. All subjects were asked to try and predict 10 major 

events which they thought might occur to them in their life 

time. The Neurotic subjects, as a group, all bad surprising 
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difficulty coping with this task, and very many were unable 

to reach 10 (Item 25). In fact, all subjects had greater 

difficulties with this than with the story completion task, 

but the Normal group subjects and the Medical group subjects 

were more successful at overcoming it. 

The Neurotics are able to perform slightly better 

in the more structured, and directed story completion tasks. 

However» in the task to test for the density and coherence of 

events with which the future appears to be populated, they 

were left entirely to their own resources and could not cope 

with this type of task. Therefore there is a highly 

significant difference between the Normals and Neurotics on 

this test (t • 8.17). 

These results also indicate just how useful and 

valid this future events test (taken from Kastenbaum, 1961) 

is for discriminating between Normals and Neurotics in this 

context. 

The Neurotic's inability to extend his thinking 

about htmself may also be consi~ed a reflection of his 

unhealthy commitment to the past. Many Neurotic subjects 

expressed the desire to live their childhood over again and 

remake their lives. This may well have also implied the wish 

for the passive protected existence of a pbastasised "golden 

childhood." 
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The observation that the Neurotics also perfonned 

better in the in .. t. tial more structured and time limited story 

completion tasks could perhaps also carry a further assump-

tion. Were therapists for these patients more cognisant of 

the necessity for providing more clearly defined structure 

within the limits of which the neurotic could learn to 

function efficiently, they would be better able to see the 

gradual realisation of more ambitious goals for treatment. 

6.7. Personality Variables and Self-Description in Relation 
to Time Attitude and Feelings. 

6.7.1. Thematic ApPerception Test Stories Items 76-81. 

T.A.T. stories were rated on a 6 point scale for 

each of the following expressions of emotion:• 

Achievement, Aggression, Sex, Abasement, Nurturance 

and Narcissism. 

T.A.T. score differences discriminate quite well 

between Neurotics and Nonnals. The Lindzey & Goldberg (1953) 

scoring system used serves to objectify the data derived from 

the T.A.T. stories in what appears to be a consistent and 

reliable fashion. 
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TABLE XXIX 

T.A.T. STORIES, ITEMS 76•81 

NEUROTICS MEDICAIS NORMALS 

IT»f 

76 
77 

78 
79 
80 
81 

Mean Mean Mean 
T.A.T. EMariONS Score S.D. Score S.D. Score 

Achievement. 9.50 3.02 9.64 1.98 10.16 
Aggression 16.43 4.92 11.68 2.23 11.48 
Sex 10.63 4.41 9.08 1.63 10.44 
Abasement 14.57 3.70 10.52 1.85 12.68 
Nurturance 9.67 1.90 11.88 2.07 16.96 
Narcissism 12.13 2.60 11.48 2.18 14.96 

TESTS TO TEST FOR SIGNIFICANCE BETWEEN 
MEANS OF T.A.T. SCORES 

S.D. 

2.15 
2.57 
2.10 
4.22 
4.47 
3.43 

T.A.T. EMOTIONS NORMS & NEUS. MEDS. & NEUS. NORMS & MEDS. 

Achievement 
Aggression 
Sex 
Abasement 
Nurturance 
Narcissism 

* 2.052 p - <(.05 

2.31* 
4.90* 
0.06 
2.04 
8.58* 
3.28* 

1.37 
4.83* 
1.52 
5.52* 
4.90* 
1.34 

0.89 
0.29 
2.55* 
2.34* 
5.16* 
4.28* 

The Neurotic group had the highest mean score on 

aggression and the lowest mean score on achievement. The 

Medical group had their highest score on nurturance, and 

aggression next but it is very much lower than the Neurotic 

score. The Medical score's lowest score was on sex. The 

Normal group's highest score was on nurturance and their 

lowest on achievement, although their achievement score is 
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the highest of all the three groups. 

The order of scores for the three groups was as 

follows, ranging from the highest to the lowest: 

NEUROTICS MEDICALS NORMALS 
.Aggression lfurturanc:e Nurturance 
Abasement Aggression Narcissism 
Narcissim.~ Narcissism Abasement 
sex Abasement Aggression 
Nurturanc:e Achievement Sex 
Achievement Sex Achievement 

The fact that achievement scores feature so low in 

all the groups was probably a consequence of the nature of 

the stimulus content of the T.A.T. cards which are generally 

depressive in affective tone. Very few achievement ratings 

above 1 were earned on any of the cards except No. l (the boy 

and the violin) for all three groups. 

Medical and Normal groups head the list with 

nurturance and the Neurotics with aggression. There was much 

evidence in the T.A.T. protocols that the neurotic patient 

was in a state of egocentric concern with his problems; and 

the normal individual was more concerned with fostering the 

care of others as well as htmael£. It is possible that the 

guilt attached to the aggression which appears so near the 

surface for the neurotics was responsible for the high 

abasement score. 

As this was a neurotic group, it was not surprising 

to find that the highest mean score was on aggression. At 
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the peak of an illness marked by depression and anxiety, it 

was also not strange to find that achievement was the lowest. 

Realistic ambition is difficult under the circumstances of 

this type of illness and its lack can, in itself, be 

symptomatic. 

6.7.2. T.A.T. Scores and Ttme Variables. 

Neurotics. 

Achievement was positively correlated with 

Nurturance score (r D .570, P = < .05). It also seems 

related to using time profitably and it was correlated with 

accuracy on 2 seconds using the reproduction method (r = .839, 

P • < .01). This was a highly significant correlation. 

Achievement was also significantly correlated with accuracy 

on the 22 minute long time interval (r = .557). 

In order to attain ambitions in life it is necessary 

to be able to plan realistically and use time profitably. In 

the Neurotic group both achievement a~d accuracy scores were 

lower than for the No~ls. It is possible that lower 

achievement orientation in the Neurotics could have an 

influence on the accuracy and consistency with which they 

estimate both short and longer time intervals. 

Aggression which was higher for the Neu~otics than 

the other two groups was significantly correlated (r • .587, 
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P = < .05) with the feiing that when one wakes up it•s as 

though one has only just gone to sleep. Neurotics do have 

sleep difficulties which in themselves can emphasise their 

awareness of their own feelings and the acuteness with which 

they feel them. 

Achievement and nurturance were positively 

correlated at a significant level (r = .570, P = .05). 

Nurturance was also related to accuracy on the 22 minute 

interval and reproduction 2 seconds (r • .629 and r = .547, 

P = .05; r = .629 and r = .547, P = .05). 

Both achievement and accuracy were lower in the 

Neurotic group than in the Normal group. In addition the 

Neurotics were very high on aggression scores. In these 

findings might well lie the reason for the Neurotics• poorer 

performance in the area of time estimation in this study. 

His reduced accuracy which appears to be related to low 

achievement orientation might also have been aggravated by his 

apparently intensified aggression feelings. The more 

aggression an individual feels, the more one might expect him 

to behave in a physically aggressive fashion in a setting 

where it is appropriate to do so. This situation did demand 

this. The subject was required to grip the handle and move 

it along in a forward thrusting movement. Many subjects did 

appear to be attacking the apparatus during this procedure 
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and two subjects succeeded in breaking the cord (neurotics). 

6.7.3. Self Description. 

The subjects were read a list of statements to 

each one of WQich they had to indicate whether the statements 

described how they felt. They could agree, disagree or r;.ot 

commit themselves to an anawer, in each instance. 

The statements were all regarded as revealing or 

implying attitudes or feelings which could be associated with 

time in the general sense. 

time. 

IT:m.f 

86 
91 
97 

101 

6.7.3.1. Memo!Y for Time Items 86 1 91, 97 and 
101. -

Statements revealing attitudes and feelings about 

TABLE XXIX 

MEMORY FOR TIME, ITEMS 86, 91, 97 1 101 

MEDICAIS NEUROTICS NORMAlS 
x2 AGREE DISAGREE AGREE DISAGREE AGREE DISAGREE 

2.329° 13·52~ 12·48% 23-76.7% 7-23.3% 14-56% 11-44% 
8.788* 1- 4'1 24-96% 12-40.0% 18-60.0% 4-16% 21-84'1 
0.476 16-64% 9•36% 24-80.0% 6-20.0% 18-72~ 7·28% 
1.952 16-64% 9-36% 16-53.3% 14-46.7% 9-36% 16-64% 

46% 54% 75-x - 45t. -45% 55% 

* p - .02 0 p - .30 

There was little difference between the groups in 
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tel:'IU of overall agreement and disagreement. Rowever, there 

is a marked difference on Item 91--i.e., having many memories 

of childhood events which seemed as though they might have 

taken place only yesterday. The majority of the Neurotic 

group stated that generally they had poor memories for past 

events. This was more marked than in the Normal or Medical 

groups as evidenced by the greater number of the Neurotic 

group who bad difficulty remembering the days or the dates of 

~ortant events. x2 • 8.788 d.f.2 P • .02 distinguishes 

well betweeen these subjects. Agreement with the statement 

that one bas a poor memory for past events in one's life was 

maintained by 401 of the Neurotic subjects as against 41 of 

the Medicals and 16t of the Normals. Statement 86--difficulty 

remembering the day or date is the next most discr~inating 

item. x2 • 2.329, P : .20. 76.7t of the Neurotics agreed 

that they had this difficulty as against 561 of the Normals 

and 524 of the Medicals. 

6.7.3.2. The Neurotics. 

The majority of subjects agreed that they often had 

difficulty knowing the day of the week or the date (23 out of 

30). Most subjects felt that they did have poor memories 

for past events on the whole (18 out of 30). They said that 

they had many memories of childhood events which seemed as 
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though they might have happened only yesterday (24 out of 30). 

It would seem that the Neurotic subjects are either closely 

attached to and perhaps bound up in the world of their 

childhood or else, they have been well trained as psychiatric 

patients to recall past events. 

In the test session when asked what the day and 

date were, 50~ of the subjects were correct. Although 73X 

agreed that they usually had difficulty remembering the day 

or the date. In this small instance, the Neurotic's account 

of his behaviour does not agree with objective assessment. A 

greater number of them do remember the day and the date than 

they themselvee believe they do. 

Having memories of childhood events that seem as 

though they had only happened yesterday correlated with 

accuracy on the reproduction method for 4 seconds (r • .652, 

P • < .OS). A general trend towards accuracy seems to be 

suggested here where the accuracy of the subject's estimates 

is related to his subjectively accurate recall of childhood 

events. This does not mean that the subjects recall of the 

past is necessarily accurate but many childhood events stand 

out vividly in his memory. This item also correlated 

significantly with having a hard time getting started on 

things (r ... 554, P • <. .OS). 

It should be r~bered that these are subjective 
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reflections of feelings and impressions which the subject had 

about himself. Certainly the manner in which an individual 

views himself in his environment is as significant for him as 

the reality of it and a direct reflection of his particular 

life style. 

6.7.3.3. The Medical Group. 

In the Medical group having a poor memory for past 

events was significantly correlated with the extent of the 

verbal test-retest differences for 4 and 9 seconds (r = -.870 

and r = -.751 significant at 1% level of confidence). This 

suggested that these subjects might have been appraising 

themselves quite realistically in this context. Poor memory 

was negatively correlated with accuracy of reproduction. The 

reproduction technique in itself involved being able to recall 

the approximate duration or length of the auditory stimulus 

and memory is a prerequisite. Possibly the_subjects had 

generalised this statement, (poor memory for past events) to 

cover recent as well as distant aspects of recall. 

In the Medical group having a poor memory for past 

events was consistently negatively and significantly 

correlated with the verbal estimates of the short 2, 4 and 9 

second intervals. The verbal method also required the subjects 

to listen to an auditory stimulus and then state how long 
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they thought it was. Memory was also a prerequisite in this 

technique. 

6.7.4. Peelings About Childhood. 

The only item in this category which revealed 

differences in feelings about childhood between the groups 

was Item 87. 

TABLE XXX 

NEUROTICS 
Item AGREE DISAGREE DON 1T KNOW 
87 

-, 
11 - 37~ 2 - 6.7~ 17 - 56.3!. 

21 .. s4.ot. 
NORMALS 

3 • 12Z 1 - 4.01 

MEDICALS 
17 • 6S.O'l 8 - 32:& ·-

x2 ~ 5.389 d.£.2 p till .10 

6.7.4.1. Neurotics. 

The item Which diser~inated between the groups in 

this category was 87, i.e., having bad a happy childhood. 

A greater percentage of the Neurotic subjects did 

not feel that they had had a happy childhood than in the 

other groups. 84~ of the Normal subjects felt that they had 

had a happy childhood but only 68J. of the Medical group did 

and 56.3'1 of the Neurotic group. For the Neurotics, having a 
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happy childhood meant an unreal childhood (r a .597, P ~ .05). 

If a happy childhood is one in which the neurotic can only look 

back on as unreal, perhaps it is only unreal in contrast with 

the difficulties in their present life. 

In the Neurotic group the mother being dominant was 

significantly correlated with the 4 second esttmate on the 

reproduction method (r Q .598, P Q < ,05). 601 of the 

Neurotic subjects felt that their fathers were very dominant 

personalities whereas only lOt felt that their mothers were 

dominant. Of the number who thought that their mothers were 

highly dominant personalities, themajority had voluntarily 

left home before it was necessary to do so. This suggests 

that the forcefulness or dominance of the parents is a factor 

in the moulding of a general "weltanschaung" of which time 

perception is an important constituent. No doubt having a 

dominant mother could also affect the sense of domination 

over time. 44%, of the Medical group said that they bad very 

dominating mothers; 40% of the No~l group and 301 of the 

Neurotics. Domination of the father in the Neurotic group 

correlated with feeling guilty when late (r • .429·-not 

significant). The latter finding serves to remind us of the 

often unde~empbasised role and importance of the father in 

the development of neurotic illness. If psychoanalytic 

thinkers propose that the development of the superego is 
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largely derived fxom the father's role in the child's develop• 

ment • then this relationship is most appropriate. 60% of the 

Neurotic group describe their fathers as being dominant; 48~ 

of the Medicals and 36t of the No~al group. It is of 

clinical interest that where the father's dominance is felt 

most strongly, it should also be associated with feeling 

guilty about being late (only slightly late) for appointments. 

Additional corroboration would be required to support this 

but the clinical picture prese11ted by many of the Neurotic 

subjects is supportive evidence, as is the finding that on 

the T.A.T., the second highest score for the Neurotics was on 

abasement; and self•abasemeut arises from low self•esteem. 

very often accompanied by much guilt about aggressive 

feelings. 

6,. 7 .4. 2,. The Neurotic's F!!lings About 
Childhood. 

TABLE XXXI 

FEELINGS ABOUT CHILDHOOD 

%. AGREEMENT ;& DI§AGREEME!l a DON 1T . KNOW 
ITEM NEUBS NORMS MEDS NEURS NORMS MEDS NEURS NORMS MEDS 

87 56.31 841 681 · 37 .oex 12% 32% 6.71 4?; --88 23.3% 20% 16% 76.7% 8~ 80% -- -· 41 
103 20.0% 241 121 76.7-& 76% 881 3.3t. -- ·-104 60.01 361. 48t 36.7%. 601 52% 3.3% 4% --105 30.01 42:& 441 70.01 60% 56:& -- •• -· 
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The major!~ of subjects did not want to relive 

their childhood. (When they did feel that they wanted to, it 

was so that they could have a "aecond chancen). They also 

did not feel that their mothers were particularly dominant 

but 601 felt that their fathers were unpleasantly dominant 

personalities. Only 301. said the same of their mothers. The 

majority of subj ecta, 76. 7~, felt that their childhood dayt 

were very real. One has the picture of the neurotic as 

having a negative attitude towards his childhood although be 

likes to regard it as a happy period. He is either denying 

his problems or alte~tively, the defenses which were 

successfully applied in those days, are no longer applicable 

in adulthood. Having had a happy childhood correlated with 

a feeling that childhood days were unreal (r • .597, P = <. .05). 

It seems that the longer ttme interval eat~tes 

were more likely to be related to variables in the realm of 

personality and affect than the short time esttmate. It is 

necessary to recogni•e that ve may be dealing with different 

types of processes. This does not mean that they are 

unrelated. But Broadbent (1958) for instance, hypothesised 

that there is a distinction between short term memory and 

long term memory. Short term memory, he described as being a 

function of neurological intactness, long term memory as a 

function of selective storage, availability of experience, 
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affect and personality integration. Perhaps time estimation 

of short and long term periods could be approached in the 

same way. 

531 of the Neurotics described themselves as having 

many memories of events which seemed as though they might 

have taken place only yesterday. Perhaps many of the 

Neurotics subjects who did this, did not want to relive their 

childhood. However, those who were inclined to be obsessional 

could not really resist the temptation to do it all over 

again to make it right (46.71.) it seems. 

Childhood days perceived as unreal eorrela.ted 

negatively with test-retest differences on verbal estimation 

for 2 and 4 seconds respectively (r o -.696, r • •.Sl4. 

P = < .05). Perhaps if the subjects had a feeling of 

unreality about their own childhood, this feeling would also 

apply to othe.r areas. If this were so and one had a tendency 

towards feelings of unreality, it would be difficult to 

retain and maintain an accurate idea of t~e. This perhaps, 

applies more to short time intervals than longer time 

intervals. The response to the statement of having had a 

happy childhood distinguishes the Neurotic from the Normal 

and Medical groups. x2 5.389 implies a rejection of the null 

hypotheses. A far greater percentage of Neurotic subjects 

reported not having bad a happy childhood. 
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6.7.5. Speed and Pressure of Time. 

TABLE XXXII 

SPEED AND PRESSURE OF TIME 

NEUROTICS ' NORMALS MEDICALS 
ITEM x2 AGREE DISAGREE AGREE DISAGREE AGREE DISAGREE 

93 .005 23-76.7% 7-23.31 19-76'1 6-24'%, 19-76'%. 6-24'1 
94 .804 12-40.0'1 18-60.0'1 12-48'1 13-521. 14-661 11-441 
90 .777 14-46.7% 16-53.5'%. 8-321 17-68% 11-441, 14-66't 
98 1.427 18-60.0% 11-36.7%(1)3.31 lG-40% 15-60% 13·52'1 12-481 
99 .292 20-66.7% 10-33.3% 16-64% 9-36% 19-761 6-241 

111 .333 23-76.7% 7•23/3% 16-64% 9-361 17-681 8•321 
116 3.050 26-86.7% 4·13.34 13-52'1 12-48'%. 14-66'1 11-441 
117 .423 8·26.7% 22-73.31. 9-36% 16-64% 8•32'%, 17-681 
115 1.426 17-56.77:. 13-43.31 9·36t 16-64'7. 14-66'1 11-441 
119 1.262 24•86.7X 6-13.37. 17-68~ 8-32?. 24-961 1- 4% 
85 4.332 10•33.3% 20-66.71 2- 8%, 22-881..(1)41 3·12'1 22-881 

106 5.332* 10-33.31. 20-66.71 1- 4'%. 24-96% 5-20% 20-881 
102 .403 14-46.7% 1S•50.ot 10 15 13-52l 12-481 

219-56.01. 169·43.S!l(2}1.g 142-43.7~ 182·S6:&,1}.31 174-54~ 151-46% 

x2 - s.332 d.f.2 p .... 10 

Item 106 • The feeling that one would be better off if clocks bad :ctever been invented 
probably reflects a denial of reality. Clocks are tt-.e mechanical symbols of many 
aspects of time in our culture and to believe that we would today organise our lives 
without them is a detd.al of reality. Only 4'%. (1 subject} in tl·e Noxmal group, felt 
this. H01tever 33.34 of the Neurotic subjects (10 out of 30) did. a~,.d 201 of the Medical 
a roup felt this guite stronslx. ' 



6.7.5.1 

With x2 : 5.332 (d.£.2, P: .10), responses to this 

item were not drawn from the same population and it 

discriminates between the groups. The Medical group falls 

between the Neurotic and Normal groups. They were relatively 

consistent in their attitude towards this aspect of time, 

since those who wished they lived in a world without tbne 

also tend to feel that they would have been a lot better off 

if clocks had never been invented (r~: .431). Presumably, in 

order to be good at saving time, one has to be very muclt 

aware of time and organise one's activities well within the 

limits of the time one·has at one's disposal. Perhaps, this 

reflects the Normal group's greater capacity to use even the 

very short t~ intervals more profitably. 

The belief that we would hav• been better off if 

clocks had never been invented was significantly correlated 

with a range of time measures for the Normal group (Items 

106 and 124, 125, 128, 139-140, 151-152, 155, 157, 163.164, 

44-50). It was noteworthy that these relationships include 

only distance and speed measures on the reproduction method 

but t~ and distance and speed measures and speed differences 

on the production method. 

This supports the previous contention that for the 

Neurotics the differences between est~tes was more dependent 
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on the distance rather than the act·ual timing, i.e., the 

Neurotics anchor their estimates i,n terms of the distance 

rather than time. Distance enters into speed more crucially 

for them than time. Many of the Neurotics voiced their 

feeling about clocks very strongly and it well reflects their 

antagonistic feeling towards time. This manifested itself as 

a pedantic over-concern with time or extreme lack of concern 

about time and an inability to balance their feeU.t1gs about 

time. 

Table XXXIII shows with which other variables the 

belief that we would have been better off if clocks had never 

been invented, was correlated for all three groups. 

At no time does one assume that normal people are 

free from the necessity of adopting psychological defenses as 

part of their life style. Therefore the group of Normal 

subjects should not be regarded as cnty more free of psycho• 

logical defences than any other group. However, in contrast 

to the Neurotic group, they use their defences adaptively. 

It would appear that botb physical and psychological 

illness in itself has an affect o.n one's attitudes towards 

ttme. The world of the physically ill, especially the bed• 
... 

ridden, shrinks to an area irmnediately surrounding the bed• 

side. The affect of this is isolation from many of the time 

pressures of our society while they are confined to bed. The 
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' This table shows with other variables the belief that we would have been better off ~ elocks 

had never been invented, was correlated tor all three groups. 

TABLE XXlll 

NORMALS 

44 45 46 47 48 49 50 85 98 110 124 125 128 139 140 151 152 153 155 157 163 164 
106-.746-.555--777-.839--971-.824-.951-.071-.167-.468-.94o-.953--928-.669-.677--555--170-.736-.802-.720-.719-.692 

NEUROTICS 

106 .043 .o85 .092-.3J.0-.037 .039 .066 -700 ·397 .189-.376-.290-.123-.236-.126 .198-.036 .004-.100 .117-.234 .... 200 

MEDICALS 

106 .099 .109--323-.219--221-.221-.208 .431 .080 .089 .081-.091 .100-.156-.019 .106 .021 .433-.034 .175-.107-.042 



recovery process for the patient is often made difficult by 

having to give up the personally related and unpressured time 

expectations of the sick bed, for the impersonal rush of the 

wotk•a•day world. The medical subjects were seen during this 

latter stressful period. This may be the reason for the 

ectent of their agreement with many of the attitudes of the 

Neurotic group in this section. Neurotics show 561. agreement 

with these statements; the Medicals, .541 and the Normals, 

43.7%. 

A considerable number in all three groups stated 

that while the days go slowly, the weeks and months fly. This 

was probably a reflection of the lack of varied experience in 

their daily lives. Most of the Normal group had routine jobs 

and this high consensus of agreement was probably a reflection 

of this. The difference was that the Normal group were ~ot 

complaining about that and although welcoming diversion, did 

not seem to suffer for lack of it. 

6.7.5.2. The Neurotics. 

The majority of subjects agreed that they wasted 

time a lot (86.71). This was also correlated with feeling 

guilty when a little late (r • .S78. P • < .05). Feeling 

pressed for time was correlated with feelins guilty for 

sleeping late (r • .521), as well as with speed and accuracy 
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variables for the reproduction method. In this general 

category, rep~duction method measures seem to be particularly 

sensitive. 46.7~ of the subjects felt that they were more 

pressed for time than most people. Pressure of time also 

correlated with having a dominant mother (r • .544• P • < .OS). 

The guilt about time, as mentioned above, tends to 

be related to tbe father while the pressure of time is 

related to the mother. One could speculate that the mother, 

in teaching the child how to deal with life, is enabling him 

to learn bow to organise, and the father how and what to feel 

guilty about. The mother also helps the child to learn to 

cope with the demands of the father. 

The wish to 11 ve in a world without time vas 

correlated with the wish that clocks were never invented 

(r • • 700, P • <. .05) and the feeling that time drags and a 

few minutes often seems like hours. 33.31 of the subjects 

felt this while 76.7% felt that the days drag but that the 

weeks and months fly. This clarifies the difficulty that the 

neurotics have in maintaining a be.lanced perspective on time: 

It ia long and dragging but in retrospect, they do not know 

where it has fled. This feeling is not a pleasant one and 

axouses anxiety. They seem to be consistent in their feeling 

that they are not using their time profitably. 

The Neurotic's attitude to school (which was mostly 
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unfavourable) correlated significantly and ne,gatively with 

being impatient to wait (r • •.551, P • < .05). This implies 

that those who bad a favourable attitude towards schooling 

were not likely to become very impatient if they were required 

to wait a short while suggesting a higher frustration 

tolerance. 

The relationship between the father being dominant 

and the feeling of being more pressed for time then most 

people (r • .544, P = < .OS) again stresses the significant 

role of the father in the realm of attitudes towards time. 
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6.7.6. Ofaanization of Time. 

TABLE XXXIV 

ORCWIUATION OF TIME 

BOR!W..S NEUROriCS. HEDICALS 
rrEM x2 AGREE DISAGREE NJREE DISAGREE AGREE DISAGREE 

82 7.343 6·241 19•76'& 9-30.0~ 21-70.0t. 11-44% 14·561 
83 20·80X S•20X 22-73.3% 8-26.71 23-92% 2• 81 

107 4.855 22•881. 2- 81 (1)41 19-63.31 ll-36.n 19·76'% 6•241. 
110 5.413 21-841 4·161 11-36.7'% 19•63.31 18·72t. 7·281 
113 5.718 10-401 14-561 (1)41 20-66.7'%. 1G-33.3'l 6-24'%. 19-761 
114 .523 12•48% 13·521. 11•36.71 19-63.3% 10·401 15-601 
118 0 25-D)'J. 5•16.71. 25-83.3% 7·28'%. 18-721 
120 4.395 11•44% 14-56'1 2G-66.7't 10-33.31 18-72X 7-281 
121 .180 19·761 6-241 20-66.7% 10-33.31 13-.521 12-4ft 
108 6.750 6-24'%. 18-72% (1)4'1 22-73.34 8·26.7%. 1G-40t 15•601 

92 2.737 14-56% 10-40% (1)4% 22•73.31 8-26.7% 8-321. 17-68% 
84 1.140 6•24~ 19-761 7-23.31 23-76.7~ 

I 
147-48 149·49.7.,il3A 188·52.2% 172-47.83 150·50~ I 150~501 

Item x2 d.f.2 p - - -82 7.343 .05 
110 5.413 .10 
113 5.718 .10 
108 6.750 .05 



6.7.6.1. 

There was no significant difference between groups 

in organisation of time as reflected in the summed scores 

above. However, there were sigtlificant differences in scme 

of the individual items. 

Getting up at the ••• time daily • whether necessary 

or not applied more to the Medicala (44'%.) than to the other 

two groups (X2 • 7.343 d.f.~ P • .OS), and least to the 

Neurotic group, 24'%.. 

It seems that all groups have difficulties with 

organising time. 73.31 of the Neurotics; 56~ of the Normals 

and 40l of the Medical• find it very hard to get started on 

doing things. In the Normal group this was negatively 

correlated with having a dominant mother (r • .645, P • <. .OS) 

but in the Medical group it was positively eorrelated with 

having a dominant mother (r • .428 not significant). Perhaps, 

having a dominant mother Who forces one to do the things one 

bas to do, is helping reinforce behaviour Which ia directed 

towards getting things done. The positive affect holds' 

provided the mother was not dominating in the sense of doing 

things for her children but rather in directing them towards 

doing things for themselves. 
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6.7.6.2. Neurotics. 

The majority of subjects stated that they become 

bored very easily and they found it very hard to get started 

on things (73.3%). This suggests that they have a tendency 

towards using projection. The environment has to provide 

interest and the impetus to get started on things, it could 

not come from internal resources. Most of the subjects said 

that once something or someone had given them the push to get 

started, they would very often manage the rest of a task on 

their own. 

36.7% of the subjects become annoyed if their 

watches stop and this was correlated with being anxious when 

uncertain of the time (r = .653, P; < .05). This may be a 

reflection of their general anxiety which becomes attached 

to minor events in the environment and upsets the feeling of 

stable structure. 

30% of the Neurotics did get up at the same time 

daily whether it was necessary or not (Item 82). This was 

found to correlate with accuracy on the reproduction method 2· 

seconds estimate (r = .954, P = ~ .01) and accuracy on the 22 

minute verbal estimate (r = .617, P = ~ .05). Getting up at 

the same time daily whether it was necessary or not implies a 

certain careful control of how one organises one's time and 

is therefore not surprisingly related significantly to 

accuracy measures. Getting up at the same time daily does 



imply a certain type of accuracy in one's way of life, perhaps 

verging on obsessionality. 

6.7.7. Future. TABLE XXXV 

Only 13.3% of the Neurotics had a definite idea of 

What they were doing the following summer as compared with 

48% of the No~als and 36~ of the Medicals. In this context, 

not being able to plan for the future is almost symptomatic 

of the neurotic illness. 

68% of the Normal group had great faith in the 

future, as compared with 23.41 of the Neurotic group and 72~ 

of the Medical group (x2 • 7 .816, P • .01). This fits in 

with the Neurotics poor future time perspective. 

73.31 of the Neurotics felt that the future was too 

uncertain to enable one to plan ahead (Item 95) which further 

reflects their poor future orientation. The Normal group and 

the Medical group act more and daydream less about the future. 

Summary 

Items which discriminated the Neurotics from the 

other two groups in terms of their agreement or disagreement 

with the statements of attitude. 
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TABLE XXXV 

FUTURE ITEMS 

ITEM x2 
NORMALS tmDlCALS 

AGREE DISAGREE AGREE DISAGREE 
NEUROTICS 

AGREE DISAGREE 

109 12.389 12-48~ 13•52% 9•36% 16-641 4-13.3% 25-83.4t(1)3.34 
112 7.816 17-684 8-32% 18-72% 7-284 7·23.41 22-73.3%(1)3.3% 
100 2.847 10·49% 15•60% 11•44% 14-56% 21-70.0'l, 9-30.01. 

89 1.490 7•28% 18-72% 8-3~ 17-684 14-46.7% 16-53.31 
95 5.248 14•56% 11•44% 8·32% 17-68% 22-73.3% 8·26.7% 
96 1.495 12-481 13-52% 15•60% 1D-40% 22·73.3% 8·26.7% 

73=48% 78-521 69•46% si-54~ 70·39.0% 62·46.0i<2)2.01 

Item -109 
x2 d.f.2 P 

l2J89 .01 
112 7.816 .02 

95 5.248 .10 



A. Memory for Time. 

Item 91, i.e., poor memory for past events. 40% of 

the Neurotics agreed with this and only 4% of the Medicals 

and 16% of the Normals. This was only a statement and no 

objective measure of memory was included in the battery of 

tests administered (X2 = 8.788 d.f,Q P = .02). 

B. Feelings About Childhood. 

Item 87, i .. e., a happy childhood. 84% of the 

Normal group and 65% of the Medicals felt that they had had a 

happy childhood but only 56% of the Neurotics felt this 

(X2 = 5.389 d.£.2 P = .10). Those who did feel that they had 

had a happy childhood described it as unreal. 

C. Pressure of Time. 

Item 106, i.e., we would have been better off if 

clocks had never been invented, was the most discriminating 

item in this group (X2 = 5.332 d.£.2 P = .10). A belief in 

this reflects a denial of reality. Also Item 85 which states 

the wish to live in a world without time reflected this same 

kind of denial of reality (x2 = 4.332, P = .20) and also 

discriminated between the groups. The belief that one could 

live in a world today without clocks and without time reflects 

a desire to perhaps eliminate one of the basic mechanisms by 
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means of which our daily lives can be organised and is there• 

fore suggestive of a denial of reality. Item 106 was 

significantly correlated with test-retest differences and 

speed measures and actual estimates particularly on the 

production method. 

D. Oganisation of Time. 

Items which discriminate between the groups were: 

Item 82, i.e., getting up at the same time daily 

(X2 
:a 7.343, P = .05)' Item 108, i.e., being easily bored. 

73% of the Neurotics described themselves in this way and 24%. 

of the Normals (x2 :a 6.750, P = .05). 

Item 110, i.e.; good at saving t~e. 841. of the 

Normals felt this and only .36% of the Neurotics (x2 • 5.413 

d.£.2 P a .10). 

Item 113, i.e., difficult getting things done 

without deadlines. 66% of the Neurotics felt they bad tbis 

difficuley but only 40% of tbe Normals (x2 •• 5.718, P • .10). 

F. Future. 

Item 109, i.e., baving a definite idea of what one 

will be doing next summer. 48% of the Normals felt they 

could agree with this but only 13.3% of the Neurotics could 

extend themselves into the future in this way. Not being 
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able to plan for the future was symptomatic of the neurotic 

illness in this study. 

Item 112, i.e., faith in the future was voiced by 

681. of the Nomals and 23.4% of the Neurotics. This further 

highlights the Neurotic's poor future orientation (X2 • 7.816 

d.f.2 p •• 02). 

Item 95, i.e., future 1s too uncertain to plan far 

ahead reflects this same kind of orlentat1.on. 56% of the 

Normals agreed to this but 73.3~ of the Neurotics did 
2 (X = 5.248 d.£.2 P = .10). 

6.8. S,ummary of ,Significant Differences Between the Three 
Groups as Reflected in the t ~ests. 

6.8.1. Neurotics and Normals. 

NEUgoTICS AND, NORMALS 

ITEM t d.f. 53 
26 Ravens Scores 2'758 p = .05 
24 Time Perspective Extension & 

Coherence 3.86 p .. .01 
2.5 Density Fut. Time Perspective 3.89 p- .01 
26 Density Extension & Coherene• 8.17 p- .01 
76 T.A.T. Achievement 2.31 p- .os 
77 T.A.T. Aggression 4.90 pIll! .01 
79 T.A.T. Abasement 2.04 p- .os 
80 T .A. T. Nurturanee 8.58 p = .01 
81 T.A.T. Narcissism 3.28 p = .01 

129 Extent test•reteat difference 
for B4u distance 2.09 p !I'll .os 

The Neurotic group's difficulties a·round projecting 

themselves into the future was clearly highlighted by the 
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sharp difference between their mean scores and that of the 

Normal group (t • 3.86 and t • 3.89 and t • 8.17). The last 

two items (25 at~d 26) above were, as mentioned previously • to 

do with the major events which the subjects thought might 

happen to them in the future. All subjects were asked to 

try and predict 10 major events which they thought might 

occur to them in their lifetime. The Neurotic subjects, as a 

group, all had surprising difficulty coping with this task 

and very many were uuable to reach 10. In fact, all subjects 

had greater difficulties with this thau with the story 

completion task, but the Normal group subjects and the 

Medical group subjects were more successful at overcoming it. 

The Neurotics were able to perfo~ slightly better 

in the more st1!'UCtured and directed story completion tasks. 

However, in the task to test for the density and coherence of 

events with which the future appears to be populated, they 

were left entirely to their own resources and could not cope 

with this type of task. Therefore, tbere is this highly 

significant difference between the Normals and Neurotics OI) 

this test (t • 8.17, P • < .01). 

These results also indicate just how useful and 

valid the future events test (taken from Kastenbaum, 1961) is 

for discriminating between Normals and Neurotics in this 

context. 
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T.A.T. score differences have already been discussed 

above and also discriminate quite well between Neurotics and 

Normals. The Lindsey & Goldberg (1953) scoring system used 

serves to objectify the data derived from the T.A.T. stories 

in what appears to be a consistent and reliable fashion. 

Neurotic T.A.T. scores differ significantly from the Normals 

in this study. 

A significant difference is also noted between 

Neurotics and Normals on the Ravens Matrices raw scores 

(t • 2.58, P • < .OS). Anxiety is known to reduce intellec• 

tual perfonuaoce ~echsler, 19S8) and the Neurotic subjects 

were far more agitated about doing this task than any of the 

other subjects. There was no difference in level of 

educational achievement between the groups, and there were 

two exceptionally well qualified subjects in the Neurotic 

group. Nevertheless • their Ravens scores were lower than 

that of the Nomal group, and therefore, the significant 

differer~ce between them was still observed as stated above. 

One can only postulate that their neurotic illness could have 

influenced these Neurotic subjects• performance on the Ravens 

Matrices, detrimentally. 

Of all the time measures applied in this experimertt, 

it is significant in itself that the one measure which 

demonstrates the most significant difference between No~ls 
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the Neurotics and is the extent of the difference between 

initial test and retest on the production estimate of 4 

seconds for the distance moved but not the time taken. This 

does seem to indicate that the use of the linear movement 

apparatus which permits both time and distance to be 

measured simultaneously, is a useful technique for measuring 

time estimation, particularly in the clinical sphere. The 

production method of measuring time estimation seems 

particularly useful in this clinical setting. 

Other differences in test-retest differences and 

speed and accuracy do appear and have already been discussed. 

6.8.2. Neurotics and Medicals. 

Comparing the Neurotics and the Medicals, these 

are the main significant differences which do appear. 

NEUROTICS AND MEDICALS 

ITEM t d. f. 53 
25 Density of Future Events 3'759 p = .01 

26 Density, Extension and Coherence 
of Future Events 6.24 p = .01 

27 Verbal Estimate--22 Minutes 3.34 p = .01 
77 T.A.T. Aggression 4.83 p :,;;; .01 
79 T.A.T. Abasement 5.52 p = .01 
80 T.A.T. Nurturance 4.90 p = .01 

139 Difference Between Test and Retest 
Speed 4" on the Reproduction 
Method 2.12 p = .05 

145 Accuracy-Deviation from Std. 
Reproduction 2 Seconds 10.30 p = .01 
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NEUROTICS AND M§PICAI:§ 

ITEM t d.f. ~3 
153 Speed Difference Between Production -

2 Seconds and 4 Seconds 2.21 p • • os 
164 Speed Difference Between Repxoduc• 

tion 4 Seconds on Retest and 
Production 4 Seconds on 
Retest 2.36 P • .OS 

Differences between the Neurotics and the Medicals 

are similar to those observed between the Neurotics and the 

Noxmals. The Medical group approx~te more closely to the 

Noxmal group in future time perspective for instance. The 

differences on Items 25 and 26 (the density and the density 

.extension and coherence of future events) was also 

significant (t • 3.59 and t • 6.24). 

There was also a significant difference between 

Neurotics and Medicals on the 22 minute verbal interval. As 

we have seen in Chapter V, the Medical group were rather 

inclined to overestimate this period, the Neurotic group to 

ullderestimate it. It is therefore, appropriate to find a 

significant differer~e between them (t • 3.34). 

T.A.T. scores were also significantly different, in 

a direction similar to that found~een the Normals and the 

Neurotics. 
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6.8.3. Normals land Medical!. 

ITEMS 
78 
79 
80 
81 

T.A.T. 
T.A.T. 
T.A.T. 
T.A.T. 

SIGNIFICANT DIFFERENC§S BETWEEN 
NORMALS AND MEDICALS 

t -Sex 2.55 
Abasement 2.34 
Nurturance 5.16 
Narcissism 4.28 

d.f. 48 
P• .os 
p - .o.s 
p • .01 
p - .01 

The maio difference between the Normal and Medical 

groups on T.A.T. scores are not in an unexpected direction 

considering the Medical subjects have just been though an 

acute physical illness involving special care, hospitalization 

and bed rest. The Medical group were highest on nurturanee 

but lower than the Nor.mals (Medicale, 11.88; NoEmals, 16.96). 

The Medical group's lowest T.A.T. sco~e was on sex (9.08). 

The Normal group were also higher on Narcissism. 

The T.A.T. scores do illustrate how illness itself 

can influence one's perception of T.A.T. pictures. It 

appears that both psychological and physical illness can have 

an effect on one's perception of T.A.T. pictures but not 

necessarily in the same direction. Significant differences 

between No~als and Medicals also appeared on speed and 

accuracy. 

ITEM 
139 
141 
145 
161 

SPgR AND ACCUIACJ 
~ORMALS AND HBl)JCALS 

Speed Reproduction 4 seconds 
Speed Production 2 Seconds 
Accuracy Reproduction 2 seconds 
Speed Difference Between Repro-

duction 2 and Production 2 
1QI, 

t 
2788 
2.41 
9.58 

2.45 

d.f. 48 
P • .oi 
P • .OS 
p •• 01 

p • • os 



The Medical group were on the whole, faster than 

either the Nozmal or Neurotic groups (Medical mean speed 

reproduction 4 seconds was 12.58; Normals was 9.84 and 

Neurotics was 11.4S••speed in inches per second). 

on production 2 seconds, the Neurotics happe11 to ,be 

the fastest (mean speed 13.46, Med~ls 10.14 and Normals 

10.71 inches per second). Neurotics appear to be faster oo 

all production time estimate speed measures though not on the 

reproduction measures. These differences did appear here but 

little else. The Normals and Medicala did have very much 

more in common in their ways of perfo~ing in all respects 

than either of them 41d with the Neurotic group. 
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CHAPTER VII 

CONCLUSIONS 

Consideration of the Hypotheses as Stateda in View of the 
Results Obtained from the E!pertment. 

7 .1. HyPothesis 1. 

7.l.a. Time assessment will be relatively consistent for an 

. ·individual; 

7.l.b. This consistency will be revealed through the 

!!Ployment of a number of vatring tecbnigues of temporal 

assessment. 

7.l.a.l. 

The hypothesis was supported by the consistency of 

the subjects' performance on a number of test sessions, using 

the same methods of time assessment. This observation was 

most consistently supported by the Normal group and less so by 

the Neurotic. The Normal group's results yielded significant 

positive correlations between all test and retest time 

measures for all the methods of time estimation at a higher 

level of confidence than the other two groups. The production 

and reproduction methods reflected this finding more 

significantly than the verbal method. Speed on reproduction 

and production appeared to be the most reliable aspect of time 
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estimation: test-retest speeds were more positively and 

significantly correlated for all three groups than any of the 

other time measures. 

7.l.a.2. Over and Underestimation. 

All three groups showed the sam• tendencies with 

respect to over and underestimation of short time intervals. 

The amount and cU,rection of estimation error depends upon the 

particular technique used and the length of the stimulus. 

7.l.a.3. Verbal Method. 

Short auditoxy stimuli (2, 4, and 9 seconds) were 

overestimated by 66% of Normal subjects, 75.3% of the Medical 

subjects, and 66.61 of the Neurotic subjects. The Normal 

group overestimated less than the other two groups, in terma 

of mean time estimates. SUDilled means of the short verbal 

estimates revealed overestimations of 21.68 seconds in the 

Normal group, 30.63 seconds in the Neurotic group, and 34.63 

seconds in the Medical group. 

7.l.a.4. Ree~oduction Method. 

All three groups show an inaeased tendency to 

underestimation and greater accuracy when the reproduction 

method of measuring short time estimation was employed: 52~ of 

the Normal subjects underest~ated ttme intervals; 531. of the 

Medical subjects and 50.81. of the Neurotic subjects. The 

summed means for total esttmates of 12 seconds using the 
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reproduction method were: Normals 11.70 seconds, Medicals 11.73 
t-,. ·, ·' . '· . .. .~ 

seconds and Neurotics 12.33 seconds. ·(Two Ne~rotic subjects 

. gave. complete.ly accurate judgme11ts 9f the t~P s.ec~nd interval.) 

· · Physie~l inv(>lveme~t-in the ·form'o:f: linear arm 'movement 4ids 
. . . . ~ . ' . 

. greater accuracy." Wher~ x2 could be applied' the null h~o~hesis. 
·•' 

was supported: namely that the estimates were in the same 

expected direction for all. thre• grotsps. · There was no 

significant difference between the groups using this method. 

7.1.,a.5 .. ProductionMethod. 

Using the production method of measuring time 

estimation the general tendency was also towards underestima• 

tion but more so 'for the Medical and Normal groups than the 

Neurotic group. The mean summed estimates for. 12 seconds 

were Normals 10,72.seconds, Medicals 9.60 seconds, and 

Neurotics 13 •. 92 seconds.· 

7.l.b.1. 

This 'hypothesis was further supported by the. 

consistently significant positive inter-relationships between . . . 

different methods used to measure time estimations, in the 

Normal group and partly in. the Medical and Neurotic groups. 

7.l.b.2. · Verbal Method. 

All stimuli tended to be overestima.ted by all three 
; . . . ' 

groups using . the verbal method o£ measuring short time 

~nterval estimates (2, 4 and·9 s~conds). Although alloWiug 
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greater opportunity for individual accuracy (a greater number 

of subjects gave completely accurate estimates), the verbal 

method was less reliable and less accurate, on the whole,for 

all three groups. ~bal method estimates correlated with 

production method estimates at significant levels for all 

three groups, on an intersession as well as interest basis. 

The verbal method correlated significantly with the reproduc• 

tion method, but not with the same degree of consistency as 

the production method. The correlations occurred more 

cOUillonly with the distance moved than the time taken. Body 

tempo measures also correlated with verbal time estimates. 

7.l.b.3. Reproduction Method. 

Reproduction method estimates were consistently 

significantly correlated with other methods of measuring t~e 

estimation. This method results in greater accuracy of t~e 

eatimation than the other methods in all three groups. 

However it was not necessarily more reliable than the 

production method. 

7.l.b.4. -Production Method. 

Production method estimates were consistently 

intercorrelated and therefore reliable indicators of the way 

in which subjects estimate short time intervals. This was 

particularly observed in the Normal group•s estimates. 

However the Neurotic was still less reliable in his time 
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estimations than the Nomal or Medical subject using this 

methocl. The Noxmal and Med:tc.al groups demonstrated a 

relationship betWeen different time measures more strongly 

than the.Neurotics in the greater number of inter•method and 

inter• session significant coh'elations, particularly in 

respect of test•retest differences and speed and accuracy. 

Support for an underlying rhythmicity ·inherent in. 

the different methods of measuring time was·suppli.cl by these. 

relationships. · the positive relationships between the 

results derived from different methods of measuring time 

estimation lena .support to the concept of an inherent time· 

measuring capacity in· an individual. In the No't'mal,.grot.ip 

verbal 2 seconfls test•retest· difference was also ~orrelated 

with the test•retest difference on production 2 ·seconds 

(r • • .598,_ P • <·.OS)· and production 4 seconds (r ·~ .670, 

P • < .OS). The implication is that altbopgh the difference 

between test and retest pet."formance •:Lsts for all groups and 

all methods • the degree '.of the difference on one method was 

consistently re.lated to the degree of differencct on the other 

methods. 

· 7 .l.b.s. ,seeed •. 

·· On retest speed increased for. all three groups. 

Speed and body tempo contribute to organisational consistency. 

It appeared to be a·re1evant elanent in all methods of 
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estimating time. Spontaneous body movement was integrally 

ir.volved in the time estimation procedures throughout this 

experiment. All three groups demonstrated this,particularly 

the Nomal and Medical groups. e.g., circle drawing (body 

tempo) correlated with speed ou tt1e production method 2 

seconds on initial test (r • .504 aod on retest r .., .589, 

P = .OS). It is therefore evident that a teodencx towards 

spontaneous rate of movement influences these eroductions 

creatin& a relationship between body temgo measures and speed, 

particularlx on the eroduction method. 

Summa!f of Conclusions for HXPOthesis 1. 

1. There is underlying organisational rhythmicity 

within an individual which underlies the correlated relation­

ships between the results derived from different methods of 

short time interval estimations. Body tempo measures 

reflected this same inate rhythmicity and are also linked to 

time estimation measures. 

2. Different methods of measuring time estimation 

were significantly intercorrelated, contrary to previous 

findings documented by Clausen (1950), Kruup (1961), Siegman 

(1962), and Fraisse (1963). 

3. Estimates on different sessions~re reliably 

inter-related although this was also contrary to previous 
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findings (Kruup 1961 and Siegman 1962). 

7.2. Hypothesis 2. 

T~e perception and assessment are closely related 

to personality structure, and are derived from the total 

complex of an individual's learning and experience. 

7.2.1. 

Personality variables appeared to influence certain 

aspects of t~e est~ation in this study. The Neurotics were 

less reliable than the other two groups in their time est~­

tions. This was consistently reflected in lower correlations 

between estimates across t~s, sessions and methods. Where 

the Neurotics did display stability and accuracy in their time 

judgments it appeared that it was the stability of movement 

which contributed towards this rather than the t~ing itself. 

In the Normal group the feeling that one would have been 

better off if clocks had never been invented was negatively 

correlated with accuracy or the production method 

(r: -.770, P: < .05). Had this statement been agreed to 

by Normals, it would have conveyed a negative attitude towards 

t~e. Perhaps it was indicative of the more positive 

orientation which the Normal group displayed 
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towards time when "Compared with the Neurotics" The Noxmals, 

being more positive and more balanced in. their orientation to 

time, were able to be more consistent and more accurate, and 

therefore more stable within ·the l~its .of this exper~ental 

situation. 

7.2.2. 

The individual's time behaviour may be related \to 

his_. personality structure in the fashion described· above. It· 
' . . ' .. ·" . . 

. could also be r~l-ted."in other. wayii:•' the 22 minute interval 
• I • / .... , ~ '( 

1.<·. 

was generally underestimated by the Neurotic.group••mean 
··_, . 

estimate 18.67. minutes. The. NOrmals were the most accurate 

with a mean estimate of 21.28 minutes. The Medicals were more 

inclined. to overestimate this period -with a mean estimate of 

23.80 minutes. 
.· 

· The Neurotics appeared to receive gratification from 

talking about themselves.. The Medical. group appeared __ 1mpat1ent 

when asked to do the same thing. The No :anal group were 

pleasantly communicative. Subjective impressions of the 

experimenter. vhich while not 'quantified, further support. the 

importance of personality factors 1ft governing·ttme estimates • 

. 7 .2.3. 

·Among the many inadequacies of the T .A. T. (and other 

projective tests) described by Murstein (1963) is its deficiency. 

as a psychiatric diagnostic in8truinent. However in the limited . 
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manner in which T.A.T. scores were used in this study they 

distinguished, in the expected direction, between the Neurotics 

and the Normals. On aggression (which was the Neurotic group's 

highest score) t tests between Normals and Neurotics revealed 

the following differences: aggression t = 4!~0, nurturance 

t = 8.58, Narcissism t - 3.28, achievement t = 2.31. Achievement 

scores were relatively low in comparison with other T.A.T. 

scores for all three groups, but lowest for the Neurotics. 

Neurotics. For the Nearotics achievement was 

positively and significantly correlated with accuracy on the 

reproduction method 2 seconds estimate (r = .839, P =< .01). 

Achievement was alsooorrelated with accuracy on the 22 minute 

longer interval (r = .557, P = < .05). This relationship 

suggests that an'achievement orientation had an influence on 

the accuracy with which the Neurotic subjects estimated short 

and longer time intervals. Of the three experimental groups 

the Neurotics scored lowest on achievement and accuracy. 

Normals. The Normal group demonstrated a significant 

relationship between T.A.T. aggression and the test-retest 

difference for the reproduction 4 seconds time est~ate (r • 

.646, P = < .05). The Neurotics scored higher on the aggression 

scale than the Normals. It was possible that this excessive 

aggression was one of the factors contributing to the reduced 

reliability of this group and less consistent test•reast 

differences. The Neurotics handled the linear movement 
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apparatus with considerable physical aggression to the extent 

that two subjects succeeded in breaking the apparatus. It 

might be conjectuTed that this outward aggression was 

commensurate with inner feelings (as inferred from T.A.T. 

scores) wbich were projected into time estimations. 

The aspects of personality structure suggested by 

the T.A.T. scores were further verified by many responses to 

the descriptive statements and much of the personal data. 

7.2.4. 

The discussion in Chapter II dealt with the 

rationale underlying the hypotheses that individuals acquire 

habits of assessing time as a direct result of learning and 

experience. Many day to day attitudes of the subjects taking 

part in this study were traceable to particular parental 

attitudes and particular child rearing practices, as the 

subjects in the different experimental groups reported them. 

However variations in time estimations in all three groups.in 

certain instances, were traceable to the nature of the method 

used to make the estimation rather than personality 

characte~tics of the subjects. e.g., all subjects, regard• 

less of their group, overestimated short time intervals using 

the verbal method of time estimation. The r~eroduction method 

yielded greater accuracy for all three groups than the 

other methods. The Rroduetion method however, appeared to 

be much more sen8it1ve to clinical state in the Neurotic 
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and physically ill group and personality variables in these 

groups. In the Normal grou~personality variables were more 

closely related to the production method of time estimation 

than other methods, but not to the same degree as in the 

Neurotic and physically ill groups. 

Summary of Conclusions for Hypothesis 2. 

1. The direct measurement of estimations of short 

time duration was not necessarily a reliable means of dis­

tinguishing between the three groups in this experiment. 

Tbe l9nger,filled.time interval of 22 minutes was 

more effective in sorting the subjects into their respective 

groups. 

2. The estimation of short time durations was 

greatly affected by the neurotic process which appeared to 

have a direct influence on the relationship between time and 

other variables to a greater extent than is true for the 

other two groups. Attitudes toward,. time, work, school, 

future time, childhood and parents could all be linked to the 

estimation of short time duration. But attitudes and feelings 

and personality variables, in relation to time were the 

principal discriminators of the three groups. 

3. It is possible that aggression ~nfluenced 

reliability, and the Neurotics' excessive aggression 
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contributes to a lower level of stability in estimating time. 

4. It also appeared that accuracy was significantly 

related to achievement which was lower in the Neurotic group 

than in the ol:her groups. 

7.3. !7Potbesis 3. 

Groyes of individuals sberi91 common characteristics 

will share coDIDlon characteristics in the area of time 

aseessment and perc!Etion. Specificallt n~urotic subjects 

will differ from no~ls and also from a group of ehxsically 

ill patients. 

7.3.1. The time estimates made did not vary greatly 

among the three groups. Only on the long verbal estimate of 

22 minutes was there a significant difference among estimates. 

G~ups varied in the way in which different time measures are 

related to one another and in the stability with which these 

variations were manifested. Inspection of the raw data also 

revealed that the first estimate each subject makes on any of 

the three methods was usually the longest, confixming the 

observation of Eson and Kafka (1962). 

The Noxmal and Medical group$ showed less variation 

between test and retest session estimates than tbe Neurotics. 

7. 3. 2. However the groups vary on speed and accuracy 

measures of the time estimates made. The Neurotics were the 
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least accurate and the Normals were the most accurate for the 

reproduction of 2 seconds. Speed differences among different 

methods also showed inter•group variations; for example 

between Normals and Medicals speed differences between 

reproduction and production 2 seconds t a 2.45, p ~ .05. 

The Neurotic' and Medical group manmfested speed differences 

between reproduction and production methods t • 2.36, P • .OS. 

7.3.3. Body tempo tasks and production estimates were 

carried out freely at the subjects' spontaneous rate of 

preferred movement. The pre-conditions of these two tasks 

varied but the preferred rate of body movement was a factor 

common to them both. 

Body tempo varied from session to session for all 

three groups. Although time estimates also varied from 

session to session the differences were not as large as the 

v body tempo measure diffeDa~s. The Neurotic group showed only 

slight body tempo differences from session to session although 

their time estimates showed greater differences. Circle 

drawing differences between first test session and retest 

session were:- Mean difference 2.62 for the Neurotics* and 

8.28 for the Medicals and 9.20 for the Normals. 

The Neurotics' body tempo appeared to reflect their 

chronic mood state which showed little variation throughout 

the test period. For the Nomal and Medical groups when time 
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estimations vary, body tempo was more likely to vary in 

accordance with the nature of the task. 

Summary of Conclusions for Hypothesis 3. 

1. Groups of subjects varied in the reliability 

and accuracy with which they estimated short time intervals. 

Neurotics were less reliable and therefore less stable on all 

measures of short time duration. 

2. The production method was particularly affected 

by this instability and it was significantly apparent in 

inconsistencies between test-retest differences, accuracy, 

speed and speed differences and their relationships to one 

another. The No~ual group was more stable then the Neurotic 

group and did not manifest these inconsistencies. 

3. In the Neurotic time habits and attitudes were 

more readily identified, largely through their idiosyncratic 

approach to time. There was either exaggerated negativism 

or an overconcern with time. The Normal and Medical subjects 

seemed to maintain a more efficient, evenly balanced and 

flexible distribution of time habits and attitudes. It 

appeared that for the Neurotics, as distinct from the other 

groups, the underlying organisational consistency between 

different methods of estimating time, is disorganised by 

personality variables, among whi.ch were 
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aggression, achievement, and attitudes towards parents, work 

and time. 

4. The Medical group generally were more stable 

than the Neurotics except in the area of speed consistency. 

and were th•refore not as stable as the No~ls. 

S. The longer filled time interval of 22 minutes 

reflected major differences between the groups in esttmating 

longer time intervals. The Neurotics underestimated the 

period, the Mediois overestimated the period and the Normals 

were most accurate. 

7.4. Hxeothesis 4. 

In Neurotbic subjects time Rercgtion will be mor2 

idiosyncratic than in Normal individuals; Thex will rfYeal 

more inconsistencies in measurable,_-time e!J?erience, future 

time perspec~ive anp att~tude orientation to t~e. Because 

of their gre~ter itability, the No~l subjects will be more 

obJective and realistic in the assessment of standard clock 

time. 

7 .4.1. That the Neurotic group was more disturbed than 

the other two groups was manifested by the test results. 

Their T.A.T. had higher aggression and abasement scores and 

lower achievement scores. The Neurotic displays greater 

inconsistencies in measurable time experience as compared 

210 



with the other two groups. (This has been diacuaaed above, 

Hypothesis 3.) This applied to short t~ estimates where 

the Neurotic could be so conJistent in relation to aome 

varying internal standard that it appears as idiosyncratic 

rigidity and ignores external reality. 

The Neurotics were less reliable than the other 

groups because of their leaaer stability reflected in 

lower and often less sisnificant correlations between initial 

test and retest est~tea and between different t~ 

est~tes in the same eessions. This was most clearly 

demonstrated by the accuracy measures of the reproduction 

method and production methods and verbal estimates. 

Although the Medicals were more reliable in their 

esttmates of short time duration than the Neurotics they were 

not as consistently reliable as the Normals. 

On the production method the Neurotic's reliability 

was also lower than that of the other two sroups. 

7.4.2. 

Consistency of ttmes esttmated in the same 

session was lower for the Neurotics than for the Normals and 

the Medicals. Across methods and times in the same eeaaion 

their instability showed up more markedly using the production 

method than the other methods. Tl)is was furtheJ:" illustrated 

when the test-retest differences w'!re considered for the 

production method. A cluater of negative correlations was 
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observed. A clear illustration of the Neurotics' instability 
I 

was the finding that if in general they bad overestimated a 

time interval on initial testing they underestimated it on 

retest. Distance estimations were more sensitive to this 

instability than time estimations. It would appear that 

wbere stability did exist for the Neurotic in time 

estimation it was more likely to be created by the distance 

moved than the actual time taken, whereas for the Normals it 

was time rather than distance which was the determinant. 

7.4.3. The Neurotic's display of instability between 

times appeared to be related to speed. One would expect that 

instability would emerge more clearly with speed rather than 

time alone since speed involves both time and distance. It 

was possible to vary the movement covering the distance but 

it was not possible to vary the time stimulus in this 

experiment. 

The Neurotic's instability between different 

sessions was not so clearly related to the speed element. 

However it might be a facto~judging from the speed changes 

reflected in variables 153-164 which i-ndicated the relation-

ships between the changes in speed for various time and 

various methods. 

The speed changes appeared to bring out differences 

in tLe orientation of the groups. For the Neurotics 
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differances acrose ttmea appeared to be more crucial. For the 

Normals and the Medical• differences acroaa tbe methods aeemed 

to be of greater ~portance. The two latter groups responded 

more to method differences than to time differences. It waa 

possible that the Neurotic• respond more to the ttme itself 

and to their own internal ~preesions than to the instructions 

given by the exper~enter. 

ln abort, the Neurotics could be regarded as UDitable 

in their assessment of t~ intervals and risid in their 

adherence to their own internal ~presaiona rather than the 

external realities of the expertmental situation. 

7.44. 
Comparing the lpeed differences on the production 

method (157) which were conlistently correlated with estimate 

differences between sessions (126-129) the following observa­

tions emerged:-

7.4.4.1. 
If the length of the interval varied the bigger the 

apeed differences, and the smaller the ttme eat~te differe~ 

ces. 

7.4.4.2. 

Subjecta who changed their speed with the changing 

t~ intervals succeeded in confusing themselves. 

7.4.4.3. 

These subjects vary their speed with the varyins t~ 

intervals and were therefore less reliable in their esttmatea. 
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7.4.4.4. 

The Neurotics followed this pattern of t~e estima­

tion and were therefore less reliable in their time estimates, 

and may be regarded as unstable. 

7.4.5. 

The consistency of the Neurotic's tendency to change 

his speed with the different times was evident in the relation­

ships between variables 153 and 154 which were the reproduction 

method speed differences and variables 157 and 158 which were 

the production method speed difference variables. 

The differences between speed across methods was 

more clear when variables 122-129 were correlated with speed 

differences. Variables between methods were variables 161-164. 

The leas subjects varied across tests the more reliable test­

retest differences were across methods. In this regard the 

Medicals' performance was similar to the Neurotics, suggesting 

that illness as such can affect ttme estimation reliability 

relationships in the area of speed. The illness ~actor may 

also account for the fact that while the Medicals were on the 

whole clearly more reliable than the Neurotics, they were not 

as consistently reliable as the Normals in all measures of 

ttme assessment. Perhaps illness produces a hypochondriasis 

wi.th a concommtant alertness to internal stimuli and a reduced 

awareness of external reality clues compared with the healthy 

individual. 

7.4.6. 
Accuracy on the production method was related 
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to the extent of the test-retest differences on the produc­

tion method {variablee 149-152 and variables 126-129). The 

relationship suggested that stability and accuracy belong 

together, and further that the presence of some obsessive­

compulsive trait was necessary for accurate, reliable tU»e 

assessment in an individual. 

The Neurotics were considerably less reliable in 

their accuracy on both reproduction and production methods 

but more so on the latter than the fo~er. Their unreliabil­

ity appeared to mainfest as an instability of t~ est~tion. 

Thus the Neurotic subjects were more likely to rely 

on idiosyncratic standards for estimating t~e. The Normal 

and Medical group seem to rely more on objective cues when 

est~ttng t~e using the different methods even though 

it was affected by these same methods. 

7.4.7. Kagan and Wallach (1964} found most disturbed 

subjects to be consistent on whllt they called risk taking: 

They interpreted this as a reflection of a need to maintain a 

consistent self ~age at the expense of adaptation to the 

requirements of a given situation. This finding has a 

bearing on the Neurotics rigidity of estimates on different 

sessions in this exper~ent. 

7 .4.8. The judgment of the long filled time interval 

of 22 minutes did reveal a greater difference in measurable 
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t~e experience. 80% of the Neurotic subjects and 68% of the 

Normal group underest~ted the interval, whereas only 44% of 

the Medical group did. The mean estbnate for the Medical 

group was one of overestimation. (X2 = 5.134 d.f.2 P : .05) 

The Normal subject's estimates were closest to the actual 

measure. In this group the t~e esttmate and the accuracy 

with which it was measured correlated significantly with many 

other different time measures, particularly speed differences 

on the reproduction and the production methods. 

7 .4~·9. Future Time P.:;rspective. 

7.4.9.1. 
Future t~e perspective was significantly poorer for 

the Neurotic subjects than for the Medicals or Normals. It 

was highest for the Normals. Attitudes towards time were 

highly unfavourable in the Neurotic group and favourable in the 

other two groups. The Neurotic's attitudes towards future tfme 

appeared to derive from the incapacity to perceive a healthy 

extension into the future, which they then attempted to disregard. 

They plan for the innnediate future rat bet.· than the distant future. 

7.4.9.2. Future Orientation and Attitude. 

85.7% of the Neurotic group had no definite idea of 

what they would be doing during the following summer as com­

pared with 48% of the Normals and 36% of the Medical group. 

The examiner was not satisfied with monosyllabic yes or no 
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answers to the question, but where possible pressed the sub­

jects until they produced complete answers. In spite of the 

experimenter's efforts most of the subjects in the Neurotic 

group seemed genuinely unable to complete an answer to this 

type of question and this was perhaps further evidence of the 

Neurotic group's avoidance of commitment to the future. 

Only 23.4% of the Neurotic group had faith in the 

future, 68% of the Normal group (none of whom appeared to be 

depressed as far as this could be ascertained) and 721. of the 

Medical group. 

It might be argued that poor future orientation is 

simply another manifestation of the general feeling of worth­

lessness that accompanies depression. Although many indivi­

duals in the Neurotic group were depressed, as many manifested 

anxiety. 

The t test for significant difference on the 

coherence and extent of future time perspective (future events 

score) between Neurotics and Normals was 8.17, P: < .01; 

between the Neurotics and Medicals t = -6.24, P : < .01. Mean 

score for the Neurotics was 13.83 (S.D. 7.54) and for the 

Normals was 28.92 (S.D. 5.82) on future time perspectiveo 

7.4.9.3. 

This latter finding suggests a therapeutic 

approach. Knowing the extent of the Neurotics' lack of 
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future orientation and their fear of approaching it has an 

advantage for the therapist. Behavioural therapy designed 

and approached on an hierarchial system directed towards 

specific planning for the future and supported by positive 

realistic training procedures, may be of real benefit to this 

type of patient. It offers an alternative to the pervading 

sense of hopelessness so characteristic of neurotics. 

Meerloo (1948) has said that we can get lost in the 

past with "gnostic memories" whereas in day dreaming one is 

lost in the future. The Neurotics, with their excessive day 

dreaming phantasize a future without being able to make 

realistic plans for action. It is the job of the therapist 

to bring this imaginative capacity to a reality level of 

functioning. 

7.4.9.4. 
The Medical group demonstrated a consistent relation­

ship between future time perspective scores, as manifested 

in the individual stories, and time est~ates made on the 

production method. This pertains to both t~e and distance 

aspects of t~e esttmation and accuracy on the production 

method. So future ttme sense could be said to be related to 

the manner in which one produces one's own impression of a 

short t~e interval. And if future t~e perspective is seen 

as an aspect of the individual's personality then personality 
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attributes enter into short time estimations as well as longer 

t~ est~tions. 

7.4.9.5. 

As mentioned above Ricks and Umbarger (1964) have 

shown how vocationally directed psychotherapy could bring 

about an increase in future t~e perspective. They had 

forcibly directed their adolescent patients towards extinguis~ 

ing their poor orientation to the future by providing them 

with positive goals. 

Their form of therapy is supported by Murray (1959, 

pp. 34-35) who has said that:- "We cannot manipulate t~. 

only the variables which have consequences in t~e. It is 

the capacity to manipulate these variables which brings about 

full and healthy use of time and planning for the future." 

One could not justifiably accept that part of the 

hypothesis, which states that the Normal subjects will be 

more objective and realistic in their assessment of standard 

clock time because of their greater s'tability. In fact no 

gross distortion of short time duratio~ was reflected by any 

of the groups. However the Normal groUfl' and the Medical group 

gave estimates more closely approximating. the objective clock 

time than the Neurotics. There was howevt~i.· noPiignificant 

difference between estfmates between the thr¢e groups 
I 

although there were considerable differenc•.IUS in the way in 

which the different ttme measures were rel•ated to each other 

within the different groups. 



SUDJDarz of Conclusion• 1br Hygotheaia 4. 

It appeared from the diacusaion on the preasure of 

t~ items (Chapter VI) that both paycholoaical aDd physical 

illneaa had an affect on attitudes to t~. Illness has the 

affect of iaolatiq the patient from many of the time 

pressures of aociety. The recovery proceaa can therefore be 

made more difficult for the patient by having to give up the 

peraonally related and unpressured time expectation of the 

aick bed for the impersonal rush of tho workaday world. That 

was perhaps why the Medical group felt the specifically 

defined time pressures of society to a~at the same degree 

aa the Neurotics. All subjects expressed an awareness of the 

time pressures of society, including the Normal group, but 

they felt its demands to a lesser extent than the Medical 

group and tbe Neurotic group. 

The Neurotic appeared to be handicapped by his 

iubility to adapt to the varying time demands of his environ­

ment, by his idiosyncratic rigidity on the one hand, and his 

complete lack of COIIIIlitment to time and his instability on the 

other hand. This was reflected in measurable clock time 

experience and even more strongly in hia "time sense," hia 

attitudes towards time and particularly hia future ttme per­

spective which was greatly affected by the neurotic proeeaa. 

The medically ill group were not affected in the same way. 
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7.5. HJEOtbesis 5. 

7.5.1. 
Although interrelated. different techniques of time 

assessment will reveal different levels of accuracz. 

7.5.2. 

Although the main tendency of all three group8 

was towards overesttmation on short verbal eettmatea the 

Normal group were more accurate and less tnclined towards 

overest~tion. Accuracy on the reproduction method 

correlated consistently with accuracy on the production 

method and with speed. Thi8 finding applied to all three 

groups, but to a lesser extent for the Neurotics than the 

Normals and the Medicals. The Neurotics appeared to be 

slightly more accurate in tndividual instances probably 

because they are more st~lus bound, aa Auayal (1948) suggests. 

7.5.3. 

The reproduction method seemed to be such an 

accurate gauge of measurement that the healthiest side of the 

neurotic personality responded to its demands and the Neurotics 

were closer to accuracy on this method than on either of the 

other methods. However on this method the Noxmals moved a 

shorter distance on the whole, but in leas time than the 

other groups. Their accuracy and speed measures were 

consistently rel4able. Speed increased on retest session 

eattmates for all the groups and body tempe measures were 
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faster too. 

7.5.4. Lhamon, Goldstone and Goldfarb (1965) have 

investigated the affects of various factors upon short time 

judgments in many different ways. One cannot but agree when 

they state:- ttEach experiment increased the scope of the 

problem area. And after eight years and 5,000 subjects, the 

writers are left with a healthy respect for the complex 

processes that lead to ordered and disordered temporal 

behaviour. They have not unravelled the mysteries of human 

time judgments, but increased their. conviction that man's 

temporal experience could be systematically explored with the 

methods and traditions of the laboratory." 
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CHAPTER VIII 

THE NEUROTIC AND TIME 

8.1. Variables Relating to Short Time Estimation. 

8.1.1. Stability. 

In this study stability has been inferred from the 

reliability measures reflected in the differences between 

estimates on initial test and retest sessions, and from the 

relationships between time estimates in the same test session 

across different times and different methods. The Neurotics 

were the least stable of the three groups in all these 

respects. The production method of short time estimation, 

test-retest difference measures, speed measures, speed 

differences, and accuracy measures, revealed this instability 

in all the test situations. 

In order to evaluate which factors in their personal 

histories may have led to instability and reduced reliability 

of short time estimation &ri the Neurotics, the variables 

which significantly correlated with time estimation measures 

were extrapolated from the correlation matrix. (Many of 

these variables have already been discussed in relation to 

the different time measures.) 



8.1.2. Extent Test-Retest Differences and Accuracy. 

Variables 4 and 81 were both significantly 

correlated with extent test-retest differences and accuracy 

on the production method (4 and 127 r = .637, 4 and 152 

r ~ .559, 81 and 129 r = .527 which were significant at the 

5% level of confidence). Item 4 related to the number of 

family members, while Item 81 was the T.A.T. Narcissism score. 

On the whole the Neurotic group came from larger families than 

the members of the other two groups. Not only were the 

Neurotics more often from larger families but they were also 

more often the younger members of their families. Both the 

size of the Neurotic•s family and Narcissism related to 

production method measures. This relati.onship suggests that 

subtle personality forces had a bearing on the assessment of 

short time duration. If Narcissism was a reflection of self 

esteem,as the T.A.T. scores indicated,then the Neurotics were 
) 

lower on this than the Normals and higher on self abasement. 
C\S 

The Neurotic • s marked instability , 1as compared with the 

Normals on the production measures was possibly a consequence 
' 

of his inability to maintain stable 'judgments of short time Y 

duration in which he was freer to set his own time limits as 

in the production method. If self esteem was indeed low then 

one might conjecture that he would not have the necessary 

inner conviction to maintain stable time judgments. 
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Consequently he would fluctuate accordias to hie unatable 

inner needs. Possibly healthy self eeteeD ia not fostered in 

larger f.milies as a result of increased distance from their 

mothers and all judgment• depending upon a well-integrated 

eao suffer. However this :La purely speculative and further 

research is required. 

8.1.3. School!!~ an4 Work. 

It seems that the further the ~urotf.ca went in 

achool the leas they were inclined to overest~te the verbal 

intervals of 4 and 9 aeconda (r = .• 728 and -.700). The 

Neurotlca' increased sensitivity may have allowed variables 

such as schooling to have an effect on their ahort time 

estimation. 

The Neurotics had a more unfavourable attitude 

towards school than the Normals (53.3% of the Neurotics and 

20~ of the Normals). An even greater percentage of the 

Neurotics had an unfavourable attitude towards working (76.~ 

Neurotics and 32% of the Normals). 40% of the Neurotics had 

recently been dismissed from their jobs but none of the 

Normals or the Medicals had. These unfavourable attitudes 

towards work and school are themselves symptomatic of the 

neurotic illness and perhaps a lo\tg history of dissatisfaction 

with life conditions and an accumulation of feelings of 

failure extending over many years. 
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The Neurotics• poor attitude towards work was 

positively correlated with a body tempo meaaure of tapping 

speed. If this was an accurate index of body tempo it could 

be possible that it was also indicative of a general level of 

arousal. This would be ~portant whatever one was doing. 

Many of the Neurotics had symptoms suggestive of depression 

and anxiety. Body tempo is often slowed down by anxiety. 

One might speculate that the reduced body tempo is as1ociated 

with reduced level of arousal and a reduction of alerting 

mechanisms. The failure of alerting could perhaps manifest 

in difficulty coping with the demands of consistent work. 

8.1.4. Ravens Matrices. 

There was a significant difference between the 

Neurotics and the No~ls on the Ravens Matrices raw scores 

(t : 2.58, P • < .05). The Neurotics' mean score was 20.20 

and the Normals' was 24.16. The Neurotics were observed to 

be more agitated during this test than the other groups, and 

excessive anxiety is known to reduce intellectual performance. 

And indeed this same anxiety may have been the reason for the 

inefficiency with which the Neurotics a• a group coped with 

the experimental tasks. 

8.1.5. Orientation. 

While 84\ of the Normals gave the day and the date 

correctly only 50% of the Neurotics were able to do this. 
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This was a possible further indication of the subject's 

general level of alertness and sensitivity to external 

stimuli.. Neurotics had a more accurate awareness of day and 

date than they gave themselves credit for. This finding was 

supported by their higb abasement scores and feeling of 

worthlessness. 

8.1.6. Future Time Perspective. 

The Neurotics had marked difficulty projectit'lg 

themselves into the future. The difficulty was highlighted 

by the large difference between their future time perspective 

scores and that of the Normal group, e.g. Item 25. (t • 8.17, 

P • • 01) This difference was most marked in the open 

future events test (taken from Kastenbaum, 1961) in which 

their lack of direction and poor orientation toward the 

future was apparent. It was less apparent in the more 

structured story completion tasks. A mature sense of reality 

is essential in establishing future time perspective and in 

order to plan for the future it is necessary to be able to 

evaluate the present realistically and learn from the past. 

The Neurotics generally appeared to have great difficulty 

doing this. Because of the difficulty they avoid approaching 

this ares. of concern. When they can no longer avoid it and 

are confronted with the need for action they tend to become 

immobilized in the present and cannot move forward. 
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8 .1. 7. Childhood and Ttme. 

The Neurotic group revealed hiahly unfavourable 

attitudes towards tfme, work, school and childhood. The 

personality variablea and affect assessed in these 

appeared to be more sensitive to the Neurotic's poor sense of 

t~ than the direct short ttme intervala, which reflected 

tbe Neurotic's instability rather than diatorted sanae of 

time. The amount of error on the lonser time interval of 22 

minutes waa correlated neptively with T.A.T. achievement, 

ao that the higher their achievement score, the leas their 

error. Having had a happy childhood waa also correlated with 

accuracy. Amount of schooling was also correlated with 

future time perspective and accuracy Oft the 22 minute long 

interval. 

The emoticmal climate of childhood and. the 

characteristics of the parent appeared to have an important 

relationship to time assessments. Future t~ perspective is 

a reflection of the cognitive patterns which have been derived 

from the cone is tent practiJCea of child rearing and training, the 

relationship between future ttme perspective and body tempo 

ia a reflection of a general "Weltanschaung." 

8.1.8. Guilt About T~. 

For the 601 of the subjects for whom the fathers 

were unpleasantly domtnant there was a correlation with 
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feeling guilty when a little late for appointments. Time too 

is governed by "super-ego" expectations as is all obsessional 

behaviour. An every day example is extreme punctuality which 

is often a characteristic of the obsessional personality. 

On the other hand lack of punctuality could also 

reflect neurotic mechanisms at work. Fraisse (1963, Chapter 

9) observed that submitting to the time of the group implies 

choosing security. To state one's independence by constantly 

not being punctual is a form of aggressiveness. Meerloo 

(1948) suggested a number of reasons underlying this 

behaviour: because of indifference to others; aggressive 

desire for independence; wanting to be the centre of attention; 

or wanting to delay a pleasurable activity so that it can be 

a source of gratification later. 

For this Neurotic group guilt about time tended to 

be related to the father. However feelings of being pressured 

by time tend to be related to the mother. These findings 

reflect a conception of parenting behaviour in which the 

mother teaches the child how to organise his life. while the 

father instructs the child in moral codes of conduct and 

feeling. In turn the mother helps the child to learn how to 

cope with the demands of the father. In this way she can be 

perceived as applying pressure of her own yet nevertheless 

being less demanding than the father. 
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8.1.9. Subjective Feelings About Time. 

For the Neurotics a few minutes often seem like 

hours and the days drag when the weeks and the months fly. 

Time drags but in retrospect they do not know wi1ere it has 

fled. That this feeling arouses anxiety is borne out by 

their feeling that they waste time a lot and they often 

wished that clocks had never been invented. 

They were consistent in their feeling that they are 

not using time profitably, and become bored very easily and 

find it bard to get started on doing things. However it is 

easier once they have somehow managed the first move. The 

environment had to provide the interest and the ~petue to 

get started on thin~because it cannot come from internal 

resources. The complaint often was that the world will not 

devote itself to making them happy. 

Those who had great faith in the future were not 

anxious when uncertain of the time. Knowledge of where one 

is going reflects a greater sense of internal security and 

capacity to rely on and trust internal resources. Those few 

in this group who did have great faith in the future and were 

good at saving ttme, are endowed with more stable egos. 

Unfortunately few of the Neurotic group demonstrated this. 

The feeling of having lots of spare time but often 

being late for appointments, is reminiscent of the childish 
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wish "to have it all" and keep the demands of reality at bay. 

8.2. Understanding the Neurotic and How this Underst!ndigs 
Could Contribute Toward Treatment. 

8.2.1. 

The results demonst.rated a relationship between 

different methods of estimating ttme and the nature of the 

psychological time concepts and attitudes held by 

individuals. This waa particularly applicable to the 

Neurotics. They were more rigid in their adherence to 

internal cues in the manner 1n which they estimated t~es and 

therefo~ less stable and less reliable than Normal and 

physically ill subjects. They were more negative and 

exaggerated about the concepts and attitudes they have in 

relation to psychological time. This had a detrimental 

effect on their perception of the future and they are tied to 

a present which is paradoxically dominated by past experience. 

Time perception and assessment are closely related 

to personality structure and are derived from the total 

complex of an individual's learning and experience. The 

longer t~e interval was more affected by the differences 

between the groups. Parental handling played an important 

part in fostering the feelings of guilt and the pressure of 

"timeu as applied to ordinary living. The excessive 
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aggression evidenced by the Neurotics seemed to have had a 

negative effect on the development of healthy time habits and 

attitudes. 

8.2.2. 

The nature of the method used to measure t~e 

estimation imposed a directional trend on the actual 

estimation. This trend from objective clock time was more 

deviant in the Neurotic group than the two control groups, 

but could not be labelled as ttme distortion. Therefore ane 

cannot state that Normal subjects because of their greater 

stability were more objective and realistic in their assess• 

ment of standard clock time, but they were more stable and 

reliable in the manner in which they estimated short t~e 

intervals. The Neurotics were clearly lower on all 

reliability measures and consistently less reliable on 

accuracy. The lower reliability of the Neurotics across 

t~es and methods suggests strongly that they were less 

stable in estimating short time intervals. Their instability 

has been interpreted in this study as a consequence of their 

increased sensitivity to internal cues which force them to 

pay greater attention to internal impressions rather than the 

external realities of the test situation. Instead of adhering 

closely to objective instructions they relied more on their 

own moment to moment impressions, which in turn resulted -in 
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greater inconsistencies. Neurotic instability was less 

marked on the reproduction method of tfme estimation even 

though it was still lower than that of the Nommals. On this 

method the ttme esttmation technique was more structured and 

it is significant that the Neurotic responded more 

consistently to such tasks where there was less scope for 

variation and he therefore varied less than on the production 

method. 

8.2.3. 

On the future time perspective measures which were 

in the form of a story completion task which were also more 

structured than the future events test, the Neurotics were 

able to do aLmost as well as the Normals. Both these sets of 

results therefore seemed to imply that the Neurotic could be 

helped to perfo~ better where direction and structure are 

clearly provided for htm. It also bas the implication that 

therapists should not fear imposing directed guidelines for 

specific behaviour patterns which need to be changed in the 

course of therapy. 

8.2.4. 

In the whole area of short ttme estimation the 

Neurotics demonstrated a tendency to vary their speed with 

the different times. This in itself creates inconsistency. 

If the length of the interval varied then they would change 
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the speed with which ttey moved the linear movement apparatus 

handle. This meant that they would confuse themselves and 

beeome less reliable in their estimates. Subjects were 

constantly told to move the handle at a speed which was 

comfortable for them and not to vary this. The Neurotics 

were not able to do this. 

There seemed to be an expressive lability 

operating which interfered with consister.cy and prevented the 

Neurotics from functioning as the Normals did in the same 

experimental situation. The fact that test-retest differences 

(stability measures) and accuracy on the production method 

were correlated with each other suggests the need for the 

presence of a quasi-compulsive component which would enable 

subjects to imagine some standard time, which they could 

apply across all times and all methods as a reference point. 

The Normals were far more able to do this than the Neurotics. 

Perhaps the Neurotics would be able to do this with help in 

tbe form of concrete gui.dance which would aid them in 

controlling their lability. Perhaps this control would be 

generated to other areas of behaviour. It appears that the 

more Lmportant the subjects felt time was, the less they were 

likely to make speed changes when estimating different times. 

(This was suggested by the correlations between feeling that 

time was very important and test differences.) 
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8.2.5. 

The use of different methods of time estimation 

promoted different levels of accuracy: 

1. The verbal method was least accurate and over• 

estimation occurred in all groups. 

2. The reproduction method was the most accurate. 

3. The production method was clinically the most 

ses:tsitive and tended towards underestimation. All methods 

interrelated for all three groups but the eottelation was 

higt.est and most significant in t!:e control groups. Body 

tempo and the use of the linear movement apparatus were 

important.variables in this context. 

8.2.6. 

Although future time perspective was related to 

level of school achievement for all three groups, the study 

showed that Neurotics differ greatly from the other two 

groups. These experiments demonstrated the marked inadequacy 

of the Neut:otic' s future orientation and his attitudes and 

feelings concerning time. It was apparent that the Neurotic 

was unable to use his imagination and intellectual skills to 

project into the future. This in turn, fostered his feelings 

of inadequacy and depression which have reir:forced his 

committment to the present. The rigid attitude to time 

displayed by the Neurotic is incompatible with efficient or 
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adaptive functioning. The awareness and appreciation of this 

pattern is an important prerequisite to the understanding of 

the Neurotic. An awareness of the difficulties concerning 

time may aid one in obtaining a more complete picture of the 

ana of malfunction. aud a clearer insight into the crippling 

nature of the disease. 

It should be remembered that poor future orientation 

is not only associated with clinical depression. The 

comprehension of this process has important implications and 

the degree of poor future orientation should be carefully 

assessed in all Neurotic patients. An understanding of this 

picture aids considerably in the planning of an adequate 

therapeutic programme directed towards realistic and 

specified goals. 

8.3. Implications for Psychotherapy. 

Psychological time is an internal rather than 

external ~henomenon which we all recognise as such. It varies 

f~ person to person and situation to situation, maybe even 

with the state of the weather or one's bank balance. Two 

people in the same situation can experience it differently. 

It will drag for the patient in the dentist'• chair but not 

necessarily for the dentist. Traditionally it is said to race 

in the condemned cell but pause for life to rush by at the 
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very moment it ends. Ye~curiousl~patient 1 s attitudes to 

time have been neglected by psychotherapists. The neurotic's 

conception and perception of time is seldom directly dealt 

with in traditional psychotherapy and is consistently 

stressed principally by the existential psychiatrists. 

8.3.2. 

In this study we have tried to identify some of the 

variables which could be said to govern time's appearance for 

the Neurotic, as well as its reality, so that we can perhaps 

learn something more about him and eventually how to apply 

this understanding to helping him. In this way we could 

perhaps help him to learn how to put aside the rush for a 

while and enjoy some tranquil relaxation without damage to 

the continuity of time. One often hears comment that it is 

the busiest people who seem to find the time to do the most 

interesting things. The more rewarding the tasks we have to 

do, the more we can convince ourselves that we can pack them 

into the space available. And then the more flexible that 

space seems to become. 

The findings of this study drew attention to the 

neurotic's lesser stability and reliability in the area of 

short time estimation. The study suggested a possible 

explanation for this viz.- that the Neurotics relied more 

heavily on their own internal cues and impressions rather 
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than external directives when estimating short t~e intervals. 

In addition subjects who were inclined to change 

their speed when making different time estimates succeed in 

confusing themselves. This confusion possibly prevented them 

from estimating different time intervals with the same degree 

of consistency and reliability as the controls. The study 

also emphasised the poor future orientation of the Neurotics. 

This was evident both in his scores on future time perspective 

tasks and in his subjectively expressed attitudes toward time. 

At the same time this study also demonstrated that 

in more directed and structured tasks involving short t~e 

estimation, the Neurotic was almost as reliable, consistent 

and accurate as the control subjects. This more favourable 

type of response was also evident in the relatively structured 

and l~ited tasks within the future time perspective measures. 

On these items the Neurotic scores were not significantly 

different from thoseof the controls. The study therefore 

emphasises the importance of time and the crippling effects 

idiosyncratic and inefficient time habits can have on 

functioning. It is a problem area which should be directly 

approached in psychotherapy. Because the Neurotic has great 

difficulty using his intellectual and imaginative skills in 

order to project himself into the future be avoids the very 

behaviours which might make this feasible. The avoidance of 
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active behaviours which might lay the foundations of 

bealtheir extension into the future is therefore constantly 

reinforced by inevitable failure which further demoralises 

the neurotic. It is essential that this destructive cycle 

must be broken in therapy. 

The manner tn which this could be done is suggested 

by the Neurotic's healthier responses elicited by the more 

structured and directed time_estimation and future time 

perspective tasks in this study. 

8.3.3. 

Psychotherapy should be actively directed towards 

helping the neurotic to make gradually graded approaches 

towards goal orientated behaviours as present time investments 

for the realisation of future ambitions. As the neurotic had 

great difficulty envisaging an extension of btmself into the 

future he should be helped to acquire the skills and the 

foundations on which to build these skills. Initial success 

even in a limited area could well act as a reinforcement to 

motivate him to take further steps alone. Clearly, goals 

have to be established and defined and structured a~cording 

to the individual assets of the neurotic patient. It would 

also be necessary to take into account the low self esteem 

which invariably accompanies a history of life failure. 

The psychotherapist should not wait for the neurotic 
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spontaneously to take the first step towards breaking the 

cycle outlined above. Active interference on the part of 

the psychotherapist is required in order to put this 

programme into action. 

8.4. Suggestions ~or Future Research. 
I 

8.4.1. 

The production of short time estimation has been 

shown to be a more useful method of measuring differences 

between groups of subjects in this study. Clinically it 

appeared to be more sensitive to the neurotic process than 

the other methods used. In particular the relationships 

between differences between est~tes on different sessions 

and accuracy and speed differences demonstrated this. The 

Neurotic's instability between ttme estimates in the same 

sessions appeared to be related to changes in speed. Because 

the Neurotics changed their speed they confused themselves 

and became less reliable. In the process of doing this the 

Neurotics seemed to find the diffe~nces between the times 

more crucial while the Normals and the Medicals seem to have 

responded more to the differences between the methods. It 

has been postulated that the reason for this probably lay in 

the Neurotic's rigid adherence to his internal tmpession 

rather than the ex~al reality. This needs to be further 
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validated and a more refined study involving a greater number 

of subjects end a concentration on Production method variables 

related to speed, accuracy and test differences. A factorial 

analysis would be reqaired in order to elicit more accurately 

the factors directly responsible for the Neurotics lesser 

stability. The neurotic subjects in such a study would have 

to be carefully and more objectively rated for the degree of 

their illness. It would also be necessary to classify 

different groups of neurotics in order to ascertain whether 

different types of neurotic illness affected production method 

time estimation in different ways, and whether degree of illness 

also had a specific affect. Should this be feasible, produc• 

tion method time estimation measures could perhaps be tested 

at different stages of the neurotic illness. This could 

possibly yield an index of clinical progress. 

8.4.2. 

Future time perspective in Neurotics was found to be 

significantly low in this study. Most of the subjects were 

seen at a fairly acut• stage of their illness therefore it 

would be of value to investigate whether this poor FTP was 

merely a function of the severity of their illness at the time 

or part of a more general life style. Once this is ascertained 

by regular follow•up assessments, specific psychotherapy could 

be undertaken to actively tmprove FTP by providing new learning 
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experiences in therapy directed at future goal orientation. 

Psychotherapy based on this type of programme should then be 

compared with other types of psychotherapy in a carefully 

controlled study. 

8.4.3. 

The role of the parents in helping the child build 

up attitudes and feelings about time has been referred to in 

this study. The specific nature of their influence on the 

development of time concepts and assessment has not however 

been clarified. The suggestion has been made that while guilt 

about ttme might be related to the father the feeling ofbeing 

pressured by time might be related to the dominant role of the 

mother. This finding raises interesting possibilities Which 

could only be realised in further research planned to study 

both parents and their children's perception of short and long 

time periods and future orientation. It would also require 

clarification of the roles of each parent by some more 

objective criteria. Overall the Neurotic's feelings and 

attitudes towards time as documented in this study were not 

conducive to rewarding use of time. They seemed to cripple 

the Neurotic in time and it is necessary to throw more light 

on the source of these attitudes and feelings in order to 

understand them more fully and avoid the development of such 

damaging attitudes. 
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8.5. 

Every man must find his own way of making time work 

for him. It is not necessarily only the practices he resorts 

to that count but that he should be able to make those 

practices work effectively. 

What really matters is not that time should always 

be the same, either always dragging or always rushing but 

that it should be able to move appropriately with each man 

according to where he really wants it to go. For the Neurotic 

more than the Normal this does not usually happen and is a 

cause of further anguish and misery. As well as being able to 

use time profitably man must also be able to put it aside 

temporarily when appropriate and derive pleasure and satis• 

faction from just "being." We cannot stop time by breaking 

the clock but living in a paradise of relaxation for a while 

is a far more pleasant way of trying to attain this goal. 

Time is a gift of God, given to man that he m~ght 
use it,-•use it Engineer to serve the advancement 
of humanity. (Settembrini to Hans Castorp in The 
Magic Mountain) 

In the general field of contemporary studies, there 

is a growing feeling that mental illness is not a private 

misery confined only to the world of the disturbed person, 

but rather a social problem to which many disciplines can 

make relevant contributions. This is especially valid when 

one realises that society has left only a small percentage of 



I 
our personal time to be freely determined and utilised 

according to our own wishes and feelings. 

The capacity to accept. the ~plications and demands 

of this external time system is one of the parameters of 

healthy adaption. ln mental disturbances this may be 

affected to a varying degree. It behoves us to be aware of 

its significance in our expectations for the individual and 

in planning his integration into social living. 
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6 & 13 
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7 & 25 
7 & 26 
7 & 126 
8 & 150 
8 & 152 
8 & 129 

8 & 151 
9 & 121 

' 

APPENDIX A 

TABLE I 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION ~RIX 

PERSONAL DATA 

r 

.554* 

.468 

.481 
-.714* 

.637* 

.559* 

.446 

. 436 

.522 

.502 

.528 

.417 

.363 

• 504 

.491 

-.759* 
-.541 

.358 
-.498 
-.548* 
-.455 

.498 

.471 

.359 

.389 
-.507 

EXPLANATION 

Age and B extent test diff. time 4" 
Age and B 2" R accuracy 
Age and B 4" R accuracy 
Age and Present attitude to work 
No. in family and B estent test diff. time 4" 
No. in family and Accuracy B 411 R 
No. in family and B 211 R time-accuracy dev. 

fr. std. 
No. in family and B 4 time-accuracy dev • 

fr. std. 
Position in family and B eatent test diff. 

time 4" 
Position in family and B accuracy 2 R 
Position in family and B accuracy 4 R 
Position in family and B 411 dist. amount 

test diff. 
Position in family and Accuracy B 411 time dev. 

fr. std • 
School std. and Future events score, ext. and 

coherence 
School std. and No. of future events and 

coherence density 
School std. and Occupation 
School std. and Attitude to school 
School Std. and Time perspec. I 
Occupation and Future events no. 
Occupation and Future events score 
Occupation and B 2" time test retest diff. 
Parents living together and Accuracy B 2 R 
Parents living together and Accuracy B 4 R 
Parents living together and B 4" dist. test 

retest diff. 
Parents living together and B 4" accuracy time 
Diagnosis and Early for appointments 
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ITEMS 

9 & 84 
10 & 128 

11 & 78 
12 & 145 

12 & 76 
12 & 82 

12 & 109 

17 & 99 
19 & 152 

1 & 2 
1 & 150 
2 & 150 
4 & 84 
5 & 84 
6 & 7 
6 & 31 
6 & 32 

. 6 & 33 
7 & 31 
7 & 16 
7 & 109 

7 & 151 
11 & 93 

12 & 87 
12 & 90 

17 & 109 

19 & 128 

1 & 2 
1 & 20 
1 & 128 
1 & 129 
1 & 149 
2 & 94 

r 

-.508 
.374 

.501 

.669* 

.584* 

.699* 

-.560* 

-.594* 
-.383 

-.711* 
.402 

-.465 
-.557 
-.554 
-.784* 
-.728* 
-.700* 
-.634 

.650* 

.600* 

.512 

•.412 
.657* 

.479 
-.468 

-.544 

• 390 

-.711* 
-.611 

. 446 
• 411 
.427 
.600 

EXPLANATION 

Diagnosis and Keeping watch set fast 
Work consistency record and B amount test 

diff. 2" dist. 
Living conditions and T.A.T. sex 
Brought up at home and A 2" accuracy (amount 

error) 
Brought up at home and T.A.T. achievement 
Brought up at home and Getting up same time 

daily 
Brought up at home and Definite idea of what 

be doing next summer 
Religion and Often in a hurry 
Orientated for date and Accuracy 4 B R dev. 

fr. std. 

Age and Sex 
Age and Accuracy B 2 R 
Sex and Accuracy B 2 R 
No. in family and Keep watch set fast 
Position in family and Keep watch set fast 
School std. achieved and Occupation 
School std. achieved and Verbal est. 4" 
School std. achieved and Verbal 4 R 
School std. achieved and Verbal est. 9 
Occupation and Verbal est. 4" 
Occupation and Parents ~oc. ec. status 
Occupation and Definite idea of what you'll 

be doing next summer 
Occupation and Accuracy B 4 
Living at home and Days go slowly and weeks 

and months fly 
Brought up at home and Happy childhood 
Brought up at home and More pressed for time 

than most 
Intensity of religion and Definite idea of 

what will be doing next summer 
Date accurate and Test retest diff. ext • 

B 2 dist. 

Age and Sex 
Age and Ravens raw score 
Age and Ext. test diff. B 2 dist • 
Age and Ext. test diff. B 4 dist • 
Age and Accuracy B 2 
Sex and Not enough time to do things really 

want to do 
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ITEMS 

5 & 76 
6 & 7 
6 & 16 

6 & 23 
7 & 152 
8 & 81 

8 & 98 

8 & 76 

10 & 22 
12 & 43 
12 & 45 
12 & 47 
12 & 48 
12 & 49 
12 & 50 
12 & 62 
12 & 99 
12 & 111 
12 & 123 

12 & 127 
12 & 128 

12 & 129 

12 & 151 
12 & 149 
12 & 61 
12 & 150 
12 & 152 
19 & 68 
19 & 128 
19 & 129 
19 & 149 
19 & 151 
19 & 61 
19 & 126 
19 & 127 
19 & 92 
19 & 104 

r EXPLANATION 

.545 Position in family and T.A.T. achievement 
-.857* School std. achieved and Occupation 
-.563 School std. achieved and Parents soc. ec. 

.430 

.398 

.500 

.563 

.475 

.406 

.633 

.627 

. 691* 

.689* 

.695* 
• 696* 
.693* 
. 732* 
.573 
.654* 

.620 

.662* 

.684* 

.627 

.633 
-.677* 

.466 

.425 

.692* 
• 639 
. 582 
.562 
.529 

-.649* 
.477 
.466 

-.452 
-.384 

status 
School std. achieved and Time persp. II (future) 
Occupation and Accuracy B 4 R 
Parents together or divorced and T.A.T. 

Narcissism 
Parents together or divorced and Few minutes 

like hours 
Parents together or divorced and T.A.T. 

achievement 
Previous work record and Time persp. I 
Brought up at home and B 2 time 
Brought up at home and B 4 time 
Brought up at home and B 2 dist • 
Brought up at home and B 2 R dist. 
Brought up at home and B 4 dist. 
Brought up at home and B 4 R dist • 
Brought up at home and Test diff. dist. B 4" 
Brought up at home and Often in a hurry 
Brought up at home and Impatient to wait 
Brought up at home and A ext. test diff. A 4 

time 
Brought up at home and A ext. test diff. B 4 
Brought up at home and A ext. test diff. B 2 

dist. 
Brought up at home and A ext. test diff. B 4 

dist. 
Brought up at home and Accuracy B 4 
Brought up at home and Accuracy B 2 
Brought up at home and Test diff. B 2 dist. 
Brought up at home and Accuracy B 2 R 
Brought up at home and Accuracy B 4 R 
Date correct and Range 2 time 
Date correct and Ext. test diff. B 2 dist • 
Date correct and Ext. test diff. B 4 dist • 
Date correct and Accuracy B 2 
Date correct and Accuracy B 4 
Date correct and Test diff. B 2 dist. 
Date correct and Ext. test diff. B 2 time 
Date correct and Ext. test diff. B 4 time 
Date correct and Hard to get started 
Date correct and Father dominant 
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* P = .OS 
A = Reproduction method 
B = Production method 
V • Verbal method 
R = Retest session 
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ITEMS 

13 & 111 
13 & 126 

13 & 127 

13 & 25 
13 & 26 
13 & 152 
14 & 25 
14 & 26 
15 & 152 
18 & 26 
20 & 26 

22 & 100 
22 & 102 

22 & 106 

25 & 26 

25 & 127 

26 & 96 
26 & 95 

13 & 105 
13 & 92 

13 & 96 
13 & 86 

15 & 117 

TABLE II 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

ATTITUDES TO WORK AND TIME, 
RAVENS SCORE AND FUTURE 

TIME PERSPECTIVE 

r EXPLANATION 

-.557* Attitude to school and Impatient to wait 
-.374 Attitude to school and Amount test retest 

diff. B 2'' time 
-.390 Attitude to school and Amount test retest 

-.450 
-.399 
-.362 
-.386 
-.387 

.383 
-.374 

.460 

diff. B 4 time 
Attitude to school and No. of future events 
Attitude to school and Future events score 
Attitude to school and Accuracy B 4 R 
Time important and No. of fut. events 
Time important and Future events score 
Speed of time and Accuracy B 4 R deviation 
Pres. attitude to work and Future events score 
Ravens score and Future events score-density 

and coherence 
-.402 Time persp. I and Day cl~eaming 
•.437 Time persp. I and On waking seems just gone 

to sleep 
-.382 Time persp. I and Better off if clocks never 

invented 
.852* No. future events and Future events score ext. 

and coherence 
.420 No. future events and Amount test diff. B 4" 

time 
-.387 
-.504 

.408 
-.503 

-.520 
-.443 

-.562 

Fut. Events score and Often feel in a trance 
Fut. events score and Future too uncertain to 

plan 

Attitude to school and Mother dominant 
Attitude to school and Often hard to get 

started 
Attitude to school and Often in a trance 
Attitude to school and Difficulty remembering 

what day or date it is 
Speed of time and Anxious when uncertain of 

time 
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ITEMS 

15 & 22 
15 & 23 
18 & 115 

18 & 119 
18 & 26 

22 & 24 
23 & 159 

23 & 24 
23 & 123 

23 & 117 

. 24 & 117 

24 & 159 

24 & 66 

25 & 211J) 
25 & 132 
20 & 126 

20 & 149 
20 & 150 
20 & 151 
20 & 70 
20 & 71 
20 & 123 

13 & 84 
14 & 18 
14 & 126 
14 & 128 
14 & 129 
14 & 149 
14 & 151 
14 & 61 
14 & 37 
14 & 150 
18 & 22 
18 & 24 
18 & 128 

r 

-.426 
-.398 

.514 

.449 
-.411 

.649* 

.555 

.879* 
-.502 

.431 

.508 

• 504 

-.528 

.745* 
-.524* 

.404 

.423 

.399 

.452 
-.562 
-.602 
-.627 

.575 

.657* 

.531 

. 644 

.585 

.545 

.587 
-.644 

.465 

.489 

.469 

.428 
• 422 

EXPLANATION 

Speed of time passing and Time persp. I 
Speed of time passing and Time persp. II 
Present attitude to work and Guilty if sleep 

late 
Present attitude to work and Guilty when late 
Present attitude to work and Future events 

score 
Time perspective I and Time persp. III 
Time perspective II and Speed diff. betw. 

B~2 and B 2 R 
Time perspective II and Time persp. III 
Time perspective II and Ext. test diff. A 2 

time 
Time perspective II and Anxious when uncertain 

of time 
Time perspective III and Anxious when 

uncertain of time 
Time perspective III and Speed diff. betw • 

B 2 and B 2 R 
Time perspective III and Speed diff. betw. 

B 2 and B 2 R 
No. of future events and Future events score 
No. of future events and Ext. test diff. V 9" 
Ravens raw score and Ext. test retest diff. 

B 2 time 
Ravens raw score and Acr:uracy B 2" 
Ravens raw score and Accuracy B 2 R 
Ravens raw score and Accuracy B 4 
Ravens raw score and Range 4" time 
Ravens raw score and Range 4 R time 
Ravens raw score and Ext. test diff. A 4" time 

Attitude to school and Keeping watch set fast 
Time important and Present attitude to work 
Time important and Ext. test diff. B 2 time 
Time important and Ext. test diff. B 2 dist • 
Time important and Ext. test diff. B 4 dist. 
Time important and Accuracy B 2 
Time important and Accuracy B 4 
Time important and Test diff. B 2 dist. 
Time important and A 4 time 
Time important and Accuracy B 2 R 
Present attitude to work and Time persp. I 
Present attitude to work and Time persp. II 
Present attitude to work and Ext. test diff • 

B 2 dist. 
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ITEMS 

20 & 137 
22 & 24 
22 & 44 
22 & 126 
22 & 128 
22 & 129 
22 & 149 
22 & 150 
22 & 157 
23 & 24 
24 & 126 
24 & 128 
24 & 129 
24 & 149 
24 & 150 
24 & 157 

* p = .05 

r 

.641 

.795* 

.615 

.535 
• 554 
• 547 
.574 
.594 

-.561 
.684* 
.505 
.549 
.515 
.524 
.510 

-.464 

EXPLANATION 

Ravens raw score and Speed A 2 
Time persp. I and Time persp. III (total) 
Time persp. I and B 2 R time 
Time persp. I and Ext. test diff. B 2 time 
Time persp. I and Ext. test diff. B 2 dist • 
Time persp. I and Ext. test diff. B 4 dist • 
Time persp. I and Accuracy B 2 
Time persp. I and Accuracy B 2 R 
Time persp. I and Speed diff. betw. B 2 and B 4 
Time persp. II and Time persp. III 
Time persp. III and Ext. test diff. B 2 time 
Time persp. III and Ext. test diff. B 2 dist. 
Time persp. III and Ext. test diff. B 4 dist. 
Time persp. III and Accuracy B 2 
Time persp. III and Accuracy B 2 R 
Time persp. III and Speed diff. betw. B 2 and B 4 

A = Reproduction method 
B = Production method 
? = V•}rbal method 
R = Retest session 
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ITEMS 

29 & 31 
29 & 33 
29 & 151 
29 & 41 
29 & 164 
30 & 32 
30 & 34 
30 & 104 
30 & 163 
31 & 33 
31 & 151 
32 & 34 
32 & 163 
33 & 60 
33 & 62 
33 & 41 
33 & 127 
33 & 150 
33 & 151 
34 & 100 
63 & 64 
63 & 65 
63 & 70 
63 & 130 

TABLE III 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

VERBAL ESTIMATES 

r 

.604* 

.738* 

.555* 

.661* 
-.612* 

.940* 

.890* 
-.529 
-.637* 

.911* 

.570* 

.892* 
-.598* 
-.627* 
-.523* 

.656* 

.643* 

.583* 

. 744* 

.543 

.691* 

.834* 
-.639* 
-.903* 

EXPLANATION 

Verbal 2" and Verbal 4" 
Verbal 2" and Verbal 9" 
Verbal 2" and Accuracy error B 4" 
Verbal 2" and A dist. 4" 
Verbal 2" and Speed diff. betw. A 4 R and B 4 R 
Verbal 2" R and Verbal 4" R 
Verbal 2" R and Verbal 9 R 
Verbal 2" R and Dominant father 
Verbal 2" R and Speed diff. betw. A 4 and B 4 
Verbal 4" and Verbal 9" 
Verbal 4" and Accuracy-error B 4 
Verbal 4" R and verbal 9" R 
Verbal 4" R and Speed diff. betw. A 4 and B 4 
Verbal 9" and B test diff. time 4" 
Verbal 9" and B test diff. diet. 4" 
Verbal 9" and A dist. 4" 
Verbal 9" and B extent test diff. time 4" 
Verbal 9" and Accuracy-error B 2 R 
Verbal 9" and Accuracy-error B 4" 
Verbal 9" R and Daydreaming a lot 
Verbal test diff. 2" and Verbal test diff. 4" 
Verbal test diff. 2" and Verbal test diff. 9" 
Verbal test diff. 2" and Range time 4" 
Verbal test diff. 2" and Verbal ext. test diff. 

2" 
63 & 132 -.679* Verbal test diff. 2" and Verbal ext. test diff. 

9" 
64 & 65 .940* Verbal test diff. 4" and Verbal test diff. 9" 
64 & 130 -.655* Verbal test diff. 4" and Verbal ext. test diff. 

2" 
64 & 131 -.870* Verbal test diff. 4n and Verbal ext. test diff. 

4" 
64 & 132 -.920* Verbal test diff. 4" and Verbal ext. test diff. 

9" 
65 & 70 -.556* Verbal test diff. 9" and Range time 4" 
65 & 130 -.803* Verbal test diff. 9" and Verbal ext. test diff. 

2" 
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ITEMS r EXPLANATION 

65 & 131 -.943* Verbal test diff. 9" and Verbal ext. test 
diff. 4" 

65 & 132 -.877* Verbal test diff. 9" and Verbal ext. test 
diff. 9" 

65 & 123 -.544 Verbal test diff. 9" and A ext. test diff. 
time 4 

29 & 31 
29 & 115 
30 & 63 
30 & 130 
30 & 33 
30 & 59 
30 & 60 
31 & 131 
31 & 132 
31 & 32 
31 & 33 
31 & 64 
31 & 65 
32 & 65 
33 & 132 
33 & 134 
34 & 127 
34 & 130 
34 & 5~!;: 
34 & 60 
34 & 63 
63 & 127 

63 & 130 
64 & 67 
64 & 131 
64 & 134 
65 & 132 
65 & 134 

27 & 135 
27 & 92 
28 & 118 
29 & 31 
29 & 33 
29 & 74 
29 & 132 
30 & 31 
30 & 32 

.646* 
-.555 

.902* 

.890* 

.815* 
-.608 
-.612 

.650* 

.649* 

.740* 

.808* 
-.709* 
-.650* 
-.817* 

.887* 

.662* 

.681* 

.852* 
-.682* 
-.732* 

• 753* 
.670* 

.865* 
-.655* 
-.825* 
-.688* 
-.743* 
-.646* 

.999* 
-.635* 

.610 

.820* 

.760* 

.700* 

.722* 

.821* 

.963* 

Verbal 2" and Verbal 4 
Verbal 2" and Guilty if sleep late 
Verbal 2" Rand V test diff. 2" 
Verbal 2" R and Ext. test diff. V 2" time 
Verbal 2" R and Verbal 9 R 
Verbal 2" R and Test diff. B 2" time 
Verbal 2" R and Test diff. B 4" time 
Verbal 4 and Ext. test diff. V 4" 
Verbal 4 and V 9" ext. test diff. 
Verbal 4 and Verbal 4" R 
verbal 4 and Verbal 9 
Verbal 4 and Verbal 4" 
Verbal 4 and Verbal 9" 
Verbal 4 Rand Test diff. V 9" 
Verbal 9n and Ext. test diff. V 9" 
Verbal 9" and Ext. test diff. circles 30" 
Verbal 9" R and Ext. test diff. B 4 time 
Verbal 9" Rand Ext. test diff. V 2" 
Verbal 9" R and Test diff. B 2" time 
Verbal 9" R and Test diff. B 4" time 
Verbal 9" Rand Test retest diff. V 2" 
Test diff. verbal 2" and Ext. test diff. B 4 

time 
Test diff. verbal 2" and Ext. test diff. V 2 
Test diff. V 4 and Test diff. circles 30" 
Test diff. V 4 and Ext. test diff. V 4 
Test diff. V 4 and Ext. test diff. circles 30" 
Test diff. V 9" and Ext. test diff. V 9 
Test diff. V 9" and Ext. test diff. circles 

Verbal 22 mins. est. and Error on V 22 
Verbal 22 mins. est. and Hard to get started 
No. of the's and Written timetables 
Verbal 2" and Verbal 4 
Verbal 2" and Verbal 9 
Verbal 2" and A range 4 dist. 
Verbal 2" and Ext. test diff. V 9" 
Verbal 2" R and Verbal 4" 
Verbal 2" R and Verbal 4 R 
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ITEMS 

30 & 33 
30 & 34 
30 & 63 
30 & 65 
30 & 73 
30 & 75 
30 & 118 
30 & 130 
30 & 132 
30 & 91 
31 & 32 
31 & 33 
31 & 34 
31 & 39 
31 & 73 
31 & 74 
31 & 75 
31 & 118 
31 & 130 
31 & 131 
31 & 132 
31 & 91 
32 & 33 
32 & 34 
32 & 63 
32 & k; 
32 & 73 
32 & 75 
32 & 118 
32 & 130 
32 & 132 
32 & 91 
33 & 91 
33 & 34 
33 & 35 
33 & 40 
33 & 42 
33 & 73 
33 & 74 
33 & 75 
33 & 118 
33 & 130 
33 & 132 
34 & 63 
34 & 65 
34 & 73 

r 

.761* 

.919* 

.896* 

.744* 
• 760* 
• 748* 
.714* 
.929* 
• 735* 

-.910* 
.852* 
.872* 
.820* 
• 622 
.763* 
.730* 
.853* 
.675* 
.804* 
.698* 
.871* 

-.793* 
.772* 
.993* 
.832* 
.756* 
.691* 
• 731* 
.699* 
.858* 
.726* 

-.945* 
-.730* 

.884* 

.637* 

.. 688* 

.682* 

.828* 

.853* 
• 894* 
.657* 
. 793* 
.821* 
.832* 
.726* 
.792* 

EXPLANATION 

verbal 2" R and Verbal 9 
Verbal 2" R and Verbal 9 R 
Verbal 2" Rand Test diff. V 2" 
Verbal 2" Rand Test dif£. V 9" 
Verbal 2" R and Range 2 R dis t • 
Verbal 2" R and Range 4 R dist • 
Verbal 2" R and Written timetables 
Verbal 2" R and Ext. test diff. V 2" 
Verbal 2" Rand Ext. test diff. V 9" 
Verbal 2" R and Poor memory for past events 
Verbal 4 and Verbal 4" R 
Verbal 4 and Verbal 9 
Verbal 4 and Verbal 9 R 
Verbal 4 and A 2 dist • 
verbal 4 and Range 2 R dist. 
verbal 4 and Range 4 dist. 
verbal 4 and Range 4 R dist. 
verbal 4 and Written timetables 
Verbal 4 and Ext. test diff. V 2" 
Verbal 4 and Ext. test diff. V 4" 
verbal 4 and Ext. test diff. V 9" 
Verbal 4 and Poor memory for past events 
Verbal 4 R and Verbal 9" 
Verbal 4 R and Verbal 9 R 
verbal 4 Rand Test dif£. V 2" 
verbal 4 R and Test diff. V 9" 
verbal 4 R and Range 2" R dist. 
Verbal 4 Rand Range 4 R dist • 
Verbal 4 R and Written timetables 
Verbal 4 Rand Ext. test diff. V 2" 
verbal 4 R and Ext. test diff. V 9" 
Verbal 4 R and Poor memory for past events 
verbal 9 and Poor memory for past events 
Verbal 9 and Verbal 9" R 
Verbal 9 and A 2 time 
verbal 9 and A 2 R dist • 
Verbal 9 and A 4 R dist. 
Verbal 9 and Range 2" R dist. 
Verbal 9 and Range 4 dist. 
Verbal 9 and Range 4 R dist • 
Verbal 9 and Written timetables 
Verbal 9 and Ext. test diff. V 2" 
verbal 9 and Ext. test diff. V 9" 
Verbal 9" R and Test diff. V 2" 
Verbal 9" Rand Test diff. V 9" 
Verbal 9" Rand Range 2" R dist. 



ITEMS r EXPLANATION 

34 &. 74 .673* Verbal 9" R a~d Range 4 dist. 
34 & 75 .800* Verbal 9" R and Range 4 R dist. 
34 & 118 .710* Verbal 9" R and Written t~etables 
34 & 130 .852 Verbal 9" R and Ext. test diff. V 2" 
34 & 132 .692* Verbal 9" R and Ext. test diff •· V 9" 
34 & 91 -.905* Verbal 9" R and Poor memory for past events 
63 & 65 .898* Test diff. 
63 &. 130 • 804* Test diff • 
63 & 73 • 667* Test diff • 
63 & 91 -.851* Test diff. 
63 & 124 • 889* Test diff • 
64 & 65 • 772* Test diff • 
64 & 131 -.674* Test diff. 
65 &. 95 -.763* Test diff. 

* p = .05 
A = Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 

v 2" and Test diff. V 9 
v 2" and Ext. test diff. V 2" 
v 2" and Range 2" R dist. 
v 2" and Poor memory for past events 
v 2" and Ext. test diff. A 2 dist. 
v 4" and Test diff. V 9" 
v 4" and Ext. test diff. V 9" 
v 9" and Future uncertain 
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ITEMS 

35 & 37 
36 & 38 
36 & 40 
37 & 38 
38 & 105 
39 & 40 
39 & 41 
40 & 42 
40 & 48 
40 & 100 
40 & 118 
41 & 42 
41 & 127 
41 & 137 
41 & 151 
42 & 4a 
55 & 71 
57 & 71 
57 & 58 
57 & 128 

57 & 122 

57 & 124 

57 & 125 

57 & 146 
57 & 149 
57 & 155 

57 & 160 

57 & 5~ 
57 & 61 

TABLE IV 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

REPRODUCTION METHOD OF 

r 

.664* 

.768* 

.676* 

.630* 

.598* 

.601* 
• 708* 
.922* 
.544 
.537 
.649* 
.679* 
.662* 

-.551* 
-.670* 

.595* 

.579* 

.575* 

.725* 

.707* 

.668* 

.932* 

.674* 

.597* 

.796* 

.652* 

• 607* 

-.796* 
... 696* 

TIME ESTIMATION 

EXPLANATION 

A time 2" and A time 4 
A time 2" and A time 4 R 
A time 2" and A dist. 2 R 
A time 4 and A time 4 R 
A time 4 R and Mother dominant 
A dist. 2 and A dist. V' R 
A dist. 2 and A dist. 4 
A dist. 2 R and A dist. 4 R 
A dist. 2 R and B dist. 2" R 
A dist. 2 Rand Daydream a lot 
A dist. 2 R and Written timetables 
A dist. 4 and A dist. 4 R 
A dist. 4 and B ext. test diff. time 4" 
A dist. 4 and Speed A 2" 
A dist. 4 and Accuracy error B 4 
A dist. 4 Rand B dist. 2 R 
A test diff. time 2" and Range 4" R 
A test diff. dist. 2" and Range time 4 R 
A test diff. dist. 2" and Test diff. dist. 4" 
A test diff. dist. 2" and Ext. test diff. B 

dist. 2" 
A test diff. dist. 2" and Ext. test diff. A 

time 2 
A test diff. dist. 2" and Ext. test diff. A 

dist. 2 
A test diff. dist. 2" and Ext. test diff. A 

dist. 4 
A test diff. dist. 2" and Accuracy-error A 2 R 
A test diff. dist. 2" and Accuracy-error B 2 
A test diff. dist. 2" and Speed diff. betw. 

A 2 and A 2 R 
A test diff. dist. 2" and Speed dif£. betw • 

B 4 and B 4 R 
A test diff. dist. 2" and B test diff. time 2" 
A test diff. dist. 2" and B test diff. dist. 2" 
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ITEMS 

58 & 125 

58 & 149 
58 & 155 

58 & 156 

58 & 159 

58 & 160 

58 & 63 
58 & 65 
58 & 59 

35 & 68 
35 & 145 
35 & 146 
35 & 147 
35 & 36 
35 & 37 
36 & 142 
36 & 38 
36 & 46 
36 & 145 
36 & 148 
37 & 38 
37 '& 70 
37 & 145 
37 & 148 
38 & 46 
38 & 145 
38 & 146 
39 & 164 
39 & 40 
39 & 41 
39 & 42 
39 & 47 
39 & 48 
39 & 49 
39 & 50 
39 & 57 
39 & 58 
39 & 1S5 
39 & 137 
39 & 138 

r 

.740* 

.666* 
• 676* 

• 629* 

• 620* 

.677* 

.679* 

.560* 
-.706* 

.709* 

.959* 

.675* 

.772* 

.675* 

.772* 

.707* 

.881* 

.736* 

.691* 

.854* 

.779* 

.734* 

.790* 

.772 
• 645* 
.665* 
.881* 
.684* 
.914* 
.960* 
• 949* 
.850* 
• 834* 
• 848* 
• 846* 
. 744* 
.780* 
. 700* 
.747* 
.846* 

EXPLANATION 

A test diff. dist. 4" and A ext. test diff. 
dist. 2" 

A test diff. dist. 4" and Accuracy error B 2 
A test diff. dist. 4" and Speed diff. betw • 

A 2 and A 2 R 
A test diff. dist. 4" and Speed diff. betw • 

A 4 and A 4 R 
A test diff. dist. 4" and Speed diff. betw • 

B 2 and B 2 R 
A test diff. dist. 4" and Speed diff. betw. 

B 4 and B 4 R 
A test diff. dist. 4" and Verbal test diff. 2" 
A test diff. dist. 4" and Verbal test diff. 9" 
A test diff. dist. 4" and B test diff. 2" time 

A 2" time and Range 2" time 
A 2" time and Accuracy error A 2 
A 2" time and Accuracy error A 2 R 
A 2" time and Accuracy error A 4 
A 2" time and A 2 R time 
A 2" time and A 4" time 
A 2 R time and Speed B 2 R 
A 2 R time and A 4" R time 
A 2 R time and B 4" R time 
A 2 R time and Accuracy A 2" 
A 2 R time and Accuracy A 4 R 
A 4 time and A 4" R time 
A 4 time and Range time 4 
A 4 time and Accuracy A 2" 
A 4 time and Accuracy A 4 R 
A 4 R time and B 4 R dist • 
A 4 R time and Accuracy A 2 
A 4 R time and Accuracy A 2 R 
A 2 dist. and Speed diff. betw. A 4 R and B 4 R 
A 2 dist. and A 2 R dist. 
A 2 dist. and A 4 dist. 
A 2 dist. and A 4 R dist • 
A 2 dist. and B 2 dist. 
A 2 dist. and B 2 R dist • 
A 2 dist. and B 4 dist • 
A 2 dist. and B 4 R dist • 
A 2 dist. and B 4 R dist • 
A 2 dist. and Test diff. A 4 dist. 
A 2 dist. and Speed diff. A 2 and A 2 R 
A 2 dist. and Speed A 2 
A 2 dist. and Speed A 2 R 
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ITEMS 

39 & 139 
39 & 140 
39 & 141 
39 & 142 
39 & 72 
39 & 73 
39 & 74 
39 & 124 
39 & 125 
39 & 128 
39 & 106 

40 & 106 

40 & 41 
40 & 42 
40 & 44 
40 & 46 
40 & 47 
40 & 48 
40 & 49 
40 & 50 
40 & 57 
40 & 58 
40 & 61 
40 & 68 
40 & 72 
40 & 73 
40 & 74 
40 & 123 
40 & 125 
40 & 128 
40 & 129 
40 & 137 
40 & 138 
40 & 139 
40 & 140 
40 & 141 
40 & 142 
40 & 152 
40 & 155 
40 & 157 
40 & 164 

41 & 106 

r 

.852* 

.862* 

.679* 

.749* 
• 847* 
.846* 
.885* 
• 807* 
• 812* 
• 818* 

-.761* 

-.890* 

.925* 
• 975* 
.679* 
.699* 
.946* 
.941* 
• 934* 
.937* 
.926* 
.924* 
.711* 
.652* 
.937* 
.945* 
.919* 
.924* 
.923* 
.943* 
.609 
.676* 
.850* 
.837* 
.846* 
.705* 
.737* 
.707* 
.815* 
.676* 
• 725* 

-.773* 

EXPLANATION 

A 2 dist. and Speed A 4 
A 2 dist. and Speed A 4 R 
A 2 dist. and Speed B 2 
A 2 dist. and Speed B 2 R 
A 2 dist. and Range 2" dist • 
A 2 dist. and Range 2 R dist. 
A 2 dist. and Range 4 dist • 
A 2 dist. and Ext. test diff. A 2 dist. 
A 2 dist. and Ext. test diff. A 4 dist • 
A 2 dist. and Ext. test diff. B 2 dist • 
A 2 dist. and Better off if clocks never 

invented 
A 2 R dist. and Better off if clocks never 

invented 
A 2 R dist. and A 4 dist. 
A 2 R dist. and A 4 R dist • 
A 2 R dist. and B 2 R time 
A 2 R dist. and B 4 R ttme 
A 2 R dist. and B 2 dist. 
A 2 R dist. and B 2 R dist. 
A 2 R dist. and B 4 dist • 
A 2 R dist. and B 4 R dist. 
A 2 R dist. and A 2 test dist. diff. 
A 2 R dist. and A 4 test diff. dist. 
A 2 R dist. and B test diff. 2" dist. 
A 2 R dist. and Range time 2" 
A 2 R dist. and Range dist. 2" 
A 2 R dist. and Range dist. 2 R 
A 2 R dist. and Range dist. 4 
A 2 R dist. and Ext. test diff. A 4 time 
A 2 R dist. and Ext. test dif£. A 4 dist. 
A 2 R dist. and Ext. test diff. B 2 dist. 
A 2 R dist. and Ext. test diff. B 4 dist. 
A 2 R dist. and Speed A 2 
A 2 R dist. and Speed A 2 R 
A 2 R dist. and Speed A 4 
A 2 R dist. and Speed A 4 R 
A 2 R dist. and Speed B 2 
A 2 R dist. and Speed B 2 R 
A 2 R dist. and Accuracy B 4 R 
A 2 R dist. and Speed diff. betw. A 2 and A 2 R 
A .2 R dist. and Speed diff. betw. B 2 and B 4 
A 2 R dist. and Speed cliff. betw. A 4 R and 

B 4 R 
A 4 dist. and Better off if clocks never 

invented 
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ITEMS 

41 & 42 
41 & 47 
41 & 48 
41 & 49 
41 & 50 
41 & 58 
41 & 68 
41 & 72 
41 & 73 
41 & 74 
41 & 75 
41 & 124 
41 & 125 
41 & 128 
41 & 137 
41 & 139 
41 & 155 
41 & 164 
42 & 46 
42 & 48 
42 & 50 
42 & 57 
42 & 58 
42 & 61 
42 & 69 
42 & j''_j 

42 & 75 
42 & 124 
42 & 125 
42 & 128 
42 & 138 
42 & 140 
42 & 142 
42 & 152 
42 & 155 
42 & 164 

42 & 106 

55 & 56 
55 & 122 

55 & 123 

r EXPLANATION 

.975* A 4 dist. and A 4 R dist. 

.824* A 4 dist. and B 2 dist. 

.824* A 4 dist. and B 2 R dist. 

.819* A 4 dist. and B 4 dist. 

.832* A 4 dist. and B 4 R dist. 

.774* A 4 dist. and A 4 test diff. dist. 

.662* A 4 dist. and Range 2" time 

.867* A 4 dist. and Range 2" dist. 

.861* A 4 dist. and Range 2 R dist. 

.946* A 4 dist. and Range 4 dist. 

.696* A 4 dist. and Range 4 R dist. 

.815* A 4 dist. and Ext. test diff. A 2 dist. 

.794* A 4 dist. and Ext. test diff. A 4 dist. 

.824* A 4 dist. and Ext. test diff. B 2 dist. 

.676* A 4 dist. and Speed A 2" 

.829* A 4 dist. and Speed A 4 

.710* A 4 dist. and Speed diff. betw. A 2 and A 2 R 

.776* A 4 dist. and Speed diff. betw. A 4 Rand B 4 R 

.658* A 4 R dist. and B 4 R time 

.900* A 4 R dist. and B 2 R dist. 

.898* A 4 R dist. and B 4 R dist • 

. 868* A 4 R dist. and A 2" test diff. dist. 

.896* A 4 R dist. and A 4" test diff. dist. 

.716* A 4 R dist. and B 2 test diff. dist. 

.675* A 4 R dist. and Range 2 R time 

.918* A 4 R dist. and Range 2 R dist. 

.654* A 4 R dist. and Range 4 R dist • 
• 889* A 4 R dist. and Ext. test diff. A 2 dist. 
.882* A 4 R dist. and Ext. test diff. A 4 dist. 
.901* A 4 R dist. and Ext. test diff. B 2 dist • 
. 830* A 4 R dist. and Speed A 2 R 
~858* A 4 R dist. and Speed A 4 R 
.787* A 4 R dist. and Speed B 2 R 
.660* A 4 R dist. and Accuracy B 4 R 
.804* A 4 R dist. and Speed diff. betw. A 2 and A 2 R 
.770* A 4 R dist. and Speed diff. betw. A 4 Rand 

B 4 R 
-.864* A 4 R dist. and Better off if clocks never 

invented 
.813* A 2" test diff. time and A 4" test diff. time 

-.873* A 2" test diff. time and Ext. test diff. A 2 
time 

•.758* A 211 test diff. time and Ext. test diff. A 4 
time 

56 & 77 -.600 A 4 test diff. time and T.A.T. aggression 
56 & 122 ·.769* A 4 test diff. time and Ext. test diff. A 2 time 
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ITEMS 

56 & 123 
57 & 58 
57 & 61 
57 & 68 
57 & 69 
57 & 73 
57 & 74 
57 & 124 

57 & 125 

57 & 128 

57 & 138 
57 & 139 
57 & 140 
57 & 141 
57 & 142 
57 & 152 
57 & 155 

57 & 157 

57 & 164 

57 & 106 

58 & 124 

58 & 61 
58 & 73 
58 & 74 
58 & 128 

58 & 138 
58 & 139 
58 & 140 
58 & 141 
58 & 142 
58 & 152 
58 & 155 

58 & 163 

58 & 164 

r 

-.867* 
• 955* 
• 723* 
.614* 
.905* 
.923* 
.830* 
.925* 

EXPLANATION 

A 4 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 

dist. 

time and Ext. test diff • 
dist. and A 4 test dif£. 
and B 2 test diff. dist. 
dist. and Range 2" time 
dist. and Range 2" dist. 
dist. and Range 2 R dist. 
dist. and Range 4 dist. 
dist. and Ext. test diff. 

A 4 time 
dist. 

A 2 

.917* A 2 test diff. dist. and Ext. test diff. A 4 
dist • 

• 950* A 2 test cliff. dist. and Ext. test diff. B 2 

• 736* 
• 705* 
.709* 
• 637 
.621 
.763* 
.830* 

dist. 
A 2 test diff • 
A 2 test diff • 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 
A 2 test diff. 

and A 2 R 

dist. 
dist. 
dist • 
dist. 
dist. 
dist. 
dist. 

and Speed A 2 R 
and Speed A 4 
and Speed A 4 R 
and Speed B 2 
and Speed B 2 R 
and Accuracy B 4 R 
and Speed diff. betw. A 2 

.749* A 2 test diff. dist. and Speed diff. betw. B 2 
and B 4 

.671* A 2 test diff. dist. and Speed diff. betw. 
A 4 R and B 4 R 

-.909* A 2 test diff. dist. and Better off if clocks 
never invented 

.902* Test diff. A 4 dist. and Ext. test diff. A.2" 
dist. 

.779* Test diff. A 4 dist. and Range 2" time 

.893* Test diff. A 4 dist. and Range 2 R dist. 

.849* Test diff. A 4 dist. and Range 4 dist. 

.915* Test diff. A 4 dist. and Ext. test diff. B 2 
dist • 

• 755* Test diff. A 4 dist. and Speed A 2 R 
.715* Test diff. A 4 dist. and Speed A 4 
.757* Test diff. A 4 dist. and Speed A 4 R 
.673* Test diff. A 4 dist. and Speed B 2 
.682* Test diff. A 4 dist. and Speed B 2 R 
.668* Test diff. A 4 dist. and Accuracy B 4 R 
.867* Test diff. A 4 dist. and Speed diff. betw. 

A 2 and A 2 R 
.722* Test diff. A 4 dist. and Speed diff. betw. A 4 

and B 4 
.642* Test diff. A 4 dist. and Speed diff. betw. 

A 4 R and B 4 R 
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ITEMS r EXPLANATION 

58 & 125 .926* Test diff. A 4 dist. and Ext. test diff. A 4 
dist. 

58 & 106 -.915* Test diff. A 4 dist. and Better off if clocks 
never invented 

35 & 36 
35 & 38 
35 & 37 
35 & 122 
35 & 147 
36 & 38 
36 & 148 
37 & 38 
37 & 145 
38 & 146 
38 & 148 
39 & 40 
39 & 41 
39 & 72 
39 & 74 
39 & 124 
39 & 131 
39 & 137 
39 & 139 
39 & 76 
40 & 4.:. 
40 & 138 
40 & 96 
41 & 42 
41 & 72 
41 & 74 
41 & 131 
41 & 139 
41 & 96 
42 & 138 
42 & 96 
55 & 157 

55 & 155 

56 & 123 
57 & 58 
57 & 163 

.732* 

.818* 

.755* 

.721* 

.755* 

.939* 

.928* 

.911* 

.755* 

.940* 

.990* 

.895* 
• 944* 
• 846* 
• 709* 
• 631 
.696* 
.694* 
.774* 

-?541 
• 963* 
.768* 

-.589 
.952* 
• 746* 
• 732* 
.666* 
.797* 

-.593 
.739* 

-.664* 
.657* 

-.668* 

-.750* 
• 671* 

-.754* 

A time 2" and A 2" R time R 
A time 2" and Range 2" time R 
A time 2" and A 4" time 
A time 2" and Ext. test diff. A 2" time 
A time 2" and Accuracy A 4 
A 2 R time and A 4 R time 
A 2 R time and Accuracy A 4 R 
A 4 time and A 4" R time R 
A 4 time and Accuracy A 2 
A 4 R time and Accuracy A 2 R 
A 4 R time and Accuracy A 4 R 
A 2 dist. and A 2 R dist. R 
A 2 dist. and A 4 dist • 
A 2 dist. and Range 2 dist • 
A 2 dist. and Range 4 dist • 
A 2 dist. and Ext. test diff. A 2 dist • 
A 2 dist. and Ext. test diff. V 4 
A 2 dist. and Speed A 2 
A 2 dist. and Speed A 4 
A 2 dist. and T.A.T. achievement 
A 2 R dist. and A 4 R dist • 
A 2 R dist. and Speed A 2 R 
A 2 R dist. and Often in a trance 
A 4 dist. and A 4" R dist. R 
A 4 dist. and Range 2" dist • 
A 4 dist. and Range 4 dist • 
A 4 dist. and Ext. test diff. V 4" 
A 4 dist. and Speed A 4 
A 4 dist. and Often in a trance 
A 4 R dist. and Speed A 2 R 
A 4 R dist. and Often in a trance 
Test diff. 2 time A and Speed diff. betw. B 2 

and B 4 
Test diff. 2 time A and Speed diff. betw. A 2 

and A 2 R 
Test diff. A 4 time and Ext. test diff. A 4 time 
Test dif£. A 4 dist. and Test diff. A 4 dist • 
Test dif£. A 2 dist. and Speed diff. betw. 

A 4 R and B 4 R 
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* p = .05 
A = Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 
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ITEMS 

43 & 47 
43 & 76 
43 & 82 
43 & 145 
43 & 136 
44 & 46 
44 & 48 
44 & 50 
45 & 61 
45 & 46 
45 & 49 
45 & 129 
46 & 48 
45 & 50 
46 & 128 
46 & 129 
47 & 48 
47 & 118 
48 & 50 
48 & ~29 

49 & 50 
49 & 128 
49 & 129 
50 & 129 

59 & 122 
59 & 124 

59 & 125 

59 & 145 
59 & 155 

59 & 149 
59 & 128 

TABLE V 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

PRODUCTION METHOD OF 
TIME ESTIMATION 

r EXPLANATION 

• 552* B time 2" and B dst. 2" 
.655* B time 2" and Achievement T.A.T. 
.755* B time 2" and Getting up same time daily 
.763* B time 2" and Accuracy-error A 2" 

-.561* B time 2" and \l!rbal extent error 22 min. 
.872* B time 2 R and B time 4 R 
.737* B time 2 Rand B dist. 2 R 
.735* B time 2 Rand B dist. 4 R 

-.561* B time 4" and B test diff. dist. 2" 
.800* B time &" and B time 4" R 
.863* B time 4" and B dist. 4 
.566* B time 4" and B ext. test diff. dist. 4" 
.685* B time 4 R and B dist. 2" R 
.722* B time 4 Rand B dist. 4 R 
.571* B time 4 R and B ext. test diff. dist. 2" 
.673* B time 4 Rand B ext. test diff. dist. 4" 
.701* B dist. 2" and B dist. 2" R 
.631* B dist. 2" and Written timetables 
.936* B dist. 2 R and B dist. 4 R 
.634* B dist. 2 Rand B dist. ext. test retest diff. 

2 R 
.973* B dist. 4" and B dist. 4" R 
.644* B dist. 4" and B dist. 2 ext. test retest diff. 
.546* B dist. 4" and B dist. 4 ext. test retest diff. 
.632* B dist. 4 R and B dist. 4 ext. test retest 

diff. 
-.546* B test diff. time 2" and Often early 
-.848* B test diff. time 2" and A ext. test diff. 

dist. 2" 
-.551* B test diff. time 2" and A ext. test diff. 

dist. 4" 
-.711* B test diff. time 2" and Accuracy-error A 2 
-.551* B test diff. time 2" and Speed diff. betw. 

B 2 and B 2 R 
-.865* B test diff. time 2" and Accuracy-error B 2 
-.731 B test diff. time 2" and B ext. test diff. 

dist. 2" 
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ITEMS 

59 & 142 
59 & 62 
60 & 62 
60 & 151 
60 & 160 

61 & 149 
61 & 75 
61 & 122 

61 & 124 

61 & 128 

61 & 146 
62 & 153 

43 & 45 
43 & 126 
43 & 127 
43 & 136 
43 & 149 
43 & 151 
43 & 161 
43 & 162 

43 & 59 
43 & 60 
44 & 106 

44 & 46 
44 & 47 
44 & 48 
44 & 50 
44 & 57 
44 & 69 
44 & 72 
44 & 73 
44 & 128 
44 & 150 
44 & 152 
44 & 163 
45 & 60 
45 & 106 

r 

-.568* 
.921* 
.603* 

-.834* 
-.567* 

EXPLANATION 

B test diff. time 2" 
B test diff. time 2" 
B test diff. time 4" 
B test diff. time 4" 
B test diff. time 4" 

B 4 and B 4 R 

and Speed B 2 R 
and B test diff. time 4 
and B test diff. dist. 4" 
and Accuracy error B 4 
and Speed diff. betw. 

-.735* B test diff. i1:.!,8<t;. !" and B test diff. time 4 
test diff. dist. 2" and Range dist. 4" R 
test diff. dist. 2" and Often early for 

-.588* B 
-.547* B 

-.741* 

-.745* 

-.662* 
-.651* 

.876* 

.953* 

.960* 

.686* 

.995* 

.874* 

.702* 

.747* 

appointments 
B test diff. dist. 2" and A ext. test diff. 

dist. 2" 
B test diff. dist. 2" and B ext. test diff. 

dist. 2 
B test diff. dist. 2" and Accuracy error A 2 R 
B test diff. dist. 4" and Speed diff. betw. 

A 2 and A 4 

B 2" time and B 4 time 
B 2" time and Ext. test diff. B 2" time 
B 2" time and Ext. test diff. B 4 time 
B 2" time and V 22 mins. ext. error 
B 2" time and Accuracy B 2 
B 2" time and Accuracy B 4 
B 2" time and Speed diff. betw. A 2 and B 2 
B 2" time and Speed diff. betw. A 2 R and 

B 2 R 
-.880* B 2" time and Test diff. B 2 

2" time and Test diff. B 4 
2 R time and Better off if 

time 
time -.914* B 

·.746* B clocks never 

.905* 
• 763* 
. 795* 
• 755* 
• 729* 
.685* 
. 704* 
• 685* 
• 727* 
.870* 
.895* 
.685* 

-.853* 
-.555* 

invented 
B 2 R time and B 4 K time 
B 2 R time and B 2 dist • 
B 2 R time and B 2 R dist. 
B 2 R time and B 4 R dist • 
B 2 R time and A 2" test diff. dist • 
B 2 R time and Range 2" R time 
B 2 R time and Range 2 dist • 
B 2 R time and Range 2 R dist • 
B 2 R time and Ext. test diff. B 2 dist • 
B 2 R time and Accuracy B 2 R 
B 2 R time and Accuracy B 4 R 
B 2 R time and Speed diff. betw. A 4 and B 4 
B 4 time and Test diff. B 4 time 
B 4 time and Better off if clocks never 

invented 
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ITEMS 

45 & 46 
45 & 47 
45 & 49 
45 & 126 
45 & 127 
45 & 149 
45 & 151 
45 & 162 
45 & 163 
46 & 48 
46 & 50 
46 & 57 
46 & 58 
46 & 61 
46 & 73 
46 & 124 
46 & 125 
46 & 128 
46 & 146 
46 & 148 
46 & 150 
46 & 152 
46 & 157 
46 & 163 
46 & 106 

47 & 106 

47 & 48 
47 & 49 
47 & 57 
47 & 58 
47 & 72 
47 & 124 
47 & 125 
47 & 128 
47 & 129 
47 & 137 
47 & 139 
47 & 151 
47 & 155 
47 & 162 
47 & 164 
48 & 50 
48 & 57 
48 & 61 

r 

.725* 

.770* 

.769* 

.883* 

.861* 

.877* 

.995* 

.765* 

.736* 

.807* 

.816* 

.748* 

.657* 

.688* 

.730* 
• 658* 
.688* 
.700* 

i'< ·il.3~'t* -.~·. t;_.. fl: 

.625* 

.760* 

.982* 

.652* 

.727* 
-.777* 

EXPLANATION 

B 4 time and B 4 R time 
B 4 time and B 2 dist. 
B 4 time and B 4 dist. 
B 4 time and Ext. test diff. B 2 time 
B 4 time and Ext. test diff. B 4 time 
B 4 time and Accuracy B 2" 
B 4 time and A:~·.Jr.1cy B 4 
B 4 time and Speed diff. betw. A 2 R and B 2 R 
B 4 time and Speed diff. betw. A 4 and B 4 
B 4 R time and B 2 R dist. 
B 4 R time and B 4 R dist. 
B 4 R time and A 2 test diff. dist. 
B 4 R time and A 4 test diff. dist. 
B 4 R time and B 2 test diff. dist. 
B 4 R time and Range 2 R dist. 
B 4 R time and Ext. test diff. 
B 4 R time and Ext. test diff. 
B 4 R time and Ext. test diff. 
B 4 R time and Accuracy A 2 R 
B 4 R time and Accuracy A 4 R 
B 4 R time and Accuracy B 2 R 
B 4 R time and Accuracy B 4 R 

A 2" dist • 
A 4 dist. 
B 2 dist. 

B 4 R time and Speed diff. betw. B 2 and B 4 
B 4 R time and Speed diff. betw. A 4 and B 4 
B 4 R time and Better off if clocks never 

invented 
-.839* B 2 dist. and Better off if clocks never 

.917* 

.994* 

.921* 

.850* 
• 869* 
• 902* 
• 865* 
.931* 
.719* 
.697* 
.808* 
.771* 
• 750* 
.662* 
• 687* 
.983* 
.928* 
.866* 

invented 
B 2 dist. and B 2 R dist. R 
B 2 dist. and B 4 dist. 
B 2 dist. and A 2" test diff. 
B 2 dist. and A 4 test diff. 
B 2 dist. and Range 2" dist . 
B 2 dist. and Ext. test diff. A 2 dist • 
B 2 dist. and Ext. test diff. A 4 dist • 
B 2 dist. and Ext. test diff. B 2" dist. 
B 2 dist. and Ext. test diff. B 4 dist. 
B 2 diet. and Speed A 2 
B 2 dist. and Speed A 4 
B 2 dist. and Accuracy B 4 
B 2 dist. and Speed diff. betw. 
B 2 dist. and Speed diff. betw. 
B 2 dist. and Speed diff. betw • 
B 2 R dist. and B 4 R dist. 
B 2 R dist. and A 2 test diff. 
B 2 R dist. and B 2 test diff. 
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ITEMS 

48 & 73 
48 & 124 
48 & 125 
48 & 128 
48 & 138 
48 & 140 
48 & 152 
48 & 155 
48 & 157 
48 & 163 
48 & 164 

49 & 57 
49 & 58 
49 & 72 
49 & 74 
49 & 124 
49 & 125 
49 & 128 
49 &129 
48 & 118 
48 & 106 

49 & 106 

49 & 137 
49 & 139 
49 & 151 
49 & 155 
49 & 164 
49 & 50 
50 & 106 

50 & 118 
50 & 153 
50 & 57 
50 & 59 
50 & 61 
50 & 73 
50 & 124 
50 & 125 
50 & 128 
50 & 138 
50 & 140 
50 & 142 
50 & 152 

r 

.934* 
• 931* 

.• 938* 
• 955* 
.761* 
.761* 
.810* 
.823* 
.684* 
. 705* 
• 715* 

.900* 

.828* 

.849* 

.811* 

.880* 

.855* 
• 91.3* 
.703* 

- .. 667* 
-.971* 

-.824* 

• 715* 
.829* 
.771* 
.705* 
.650* 
.912* 

-.951* 

-.651 
-.661* 

.907* 

.892* 
• 840* 
. 927* 
. 914* 
• 944* 
• 914* 
.747* 
.762* 
.683* 
.819* 

EXPLANATION 

B 2 R dist. 
B 2 R dist. 
B 2 R dist. 
B 2 R dist • 
B 2 R dist. 
B 2 R dist. 
B 2 R dist. 
B 2 R dist. 
B 2 R dist. 
B 2 R dist. 
B 2 R dist. 

B 4 R 

and Range 2 R dist. 
and Ext. test dif£. 
and Ext. test diff. 
and Ext. test diff. 
and Speed A 2 R 
and Speed A 4 R 

A 2" dist • 
A 4 dist. 
B 2 dist. 

an:} ,\c.~uracy B 4 R 
and Speed diff. betw. 
and Speed diff. betw. 
and Speed diff. betw. 
and Speed diff. betw. 

A 2 R and A 2 
B 2 and B 4 
A 4 and B 4 
A 4 R·and 

B 4 dist. and A 2" test diff. dist. 
B 4 dist. and A 4 test diff. dist. 
B 4 dist. and Range 2 dist. 
B 4 dist. and Range 4 dist. 
B 4 dist. and Ext. test diff. A 2 dist. 
B 4 dist. and Ext. test diff. A 4 dist. 
B 4 dist. and Ext. test diff. B 2 dist. 
B 4 dist. and Ext. test diff. B 4 dist. 
B 2 R dist. and Written timetables 
B 2 R dist. and Better off if clocks never 

invented 
B 4 dist. and Better off if clocks never 

invented 
B 4 dist. and Speed A 2" 
B 4 dist. and Speed A 4 
B 4 dist. and Accuracy B 4 
B 4 dist. and Speed diff. betw. A 2 R and A 2 
B 4 dist. and Speed diff. betw. A 4 Rand B 4 R 
B 4 dist. and B 4 R dist. R 
B 4 R dist. and Better off if clocks never 

invented 
B 4 R dist. and Written timetables 
B 4 R dist. and Speed diff. betw. A 2 and A 4 
B 4 R dist. and A 2 test diff. dist. 
B 4 R dist. and B 2 test diff. time 
B 4 R dist. and B 2 test diff. dist • 
B 4 R dist. and Range 2 R dist • 
B 4 R dist. and Ext. test diff. 
B 4 R dist. and Ext. test diff • 
B 4 R dist. and Ext. test diff. 
B 4 R dist. and Speed A 2 R 
B 4 R dist. and Speed A 4 R 
B 4 R dist. and Speed B 2 R 
B 4 R dist. and Accuracy B 4 R 
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ITEMS 

50 & 155 
50 & 157 
50 & 163 
59 & 149 
59 & 161 

59 & 60 
59 & 63 
59 & 126 

59 & 127 

59 & 130 

r EXPLANATION 

.772* B 4 R dist. and Speed diff. betw. A 2 Rand A 2 
~682* B 4 R dist. and Speed diff. betw. B 2 and B 4 
.682* B 4 R dist. and Speed diff. betw. A 4 and B 4 

-.880* Test diff. B 2" time and Accuracy B 2" 
-.701* Test diff. B 2" time and Speed diff. betw. 

A 2 and B 2 
.845* Test diff. B 2'' ti~ne and Test diff. B 4 time 

-.681* Test diff. B 2" time and Test diff. V 2" 
-~802* Test diff. B 2" time and Ext. test diff. B 2 

time 
-.815* Test diff. B 2" time and Ext. test diff. B 4 

time 
-.683* Test diff. B 2" time and Ext. test diff. V 2 

time 
60 & 127 -.921* Test diff. B 4 time and Ext. test diff. B 4 

60 & 126 

60 & 130 
60 & 136 
60 & 149 
60 & 151 
60 & 162 

60 & 63 
61 & 163 

61 & 106 

61 & 118 
61 & 62 
61 & 68 
61 & 72 
61 & 13 
61 & 74 
61 & 124 

61 & 125 

61 & 128 

61 & 155 

61 & 163 

62 & 67 

time 
-.925* Test diff. B 4 time and Ext. test diff. B 2 

time 
-.791.* Test diff. B 4 time and Ext. test diff. V 2" 
-.662* Test diff. B 4 time and Verbal 22 ace. 
-~914* Test diff. B 4 time and Accuracy B 2 
-.858* Test diff. B 4 time and Accuracy B 4 
-.755* Test diff. B 4 time and Speed diff. btw. A 2 R 

and B 2 R 
-.691* Test diff. B 4 time and Test diff. V 2" 
-.743* Test diff. B 2 dist. and Speed diff. betw. A 4 

and B 4 
-.906* Test diff. B 2 dist. and Better off if clocks 

never invented 
•.656* Test diff. B 2 dist. and Written timetables 

.744* Test diff. B 2 dist. and Test diff. B 4 dist. 

.696* Test diff. B 2 dist. and Range 2" time 

.861* Test dif£. B 2 dist. and Range 2" dist. 

.113* Test diff. B 2 dist. and Range 2 R dist. 

.741* Test diff. B 2 dist. and Range 4 dist. 

.750* Test diff. B 2 dist. and Ext. test dif£. A 2 
dist • 

• 810* Test di££. B 2 dist. and Ext. test diff. A 4 
dist • 

• 762* Test diff. B 2 dist. and Ext. test diff. B 2 
dist • 

• 736* Test dif£. B 2 dist. and Speed diffs. betw. 
A 2 and A 2 R 

.631* Test di££. B 2 dist. and Speed diffs. betw. 
A 4 and B 4 

-.704* Test diff. B 4 dist. and Test diff. circles 20 
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ITEMS r EXPLANATION 

62 & 131 -.712* Test diff. B 4 dist. and Ext. test diff. B 2 
dist. 

43 & 44 
43 & 45 
43 & 47 
43 & 49 
43 & 62 
43 & 99 
43 & 126 
43 & 127 
43 & 128 
43 & 129 
43 & 143 
43 & 151 
43 & 59 
43 & 60 
43 & 61 
43 & 157 
44 & 46 
44 & 48 
44 & 50 
44 & 62 
44 & 99 
44 & 126 
44 & 127 
44 & 128 
44 & 129 
44 & 150 
44 & 152 
44 & 59 
44 & 60 
44 & 61 
45 & 46 
45 & 47 
45 & 49 
45 & 62 
45 & 99 
45 & 126 
45 & 127 
45 & 128 
45 & 129 
45 & 119 
45 & 152 
45 & 59 
45 & 60 

.889* 

.931* 
• 952* 
• 945* 
• 925* 
.672* 
.916* 
.917* 
.935* 
.938* 
.646* 
.929* 

-.837* 
-.774* 
-.942* 
-. !)3~;* 

.865* 
• 873* 
• 851* 
.851* 
.603 
.850* 
.825* 
.880* 
.866* 
.987* 
.864* 

-.666* 
-.736* 
-.845* 

.866* 
• 942* 
• 939* 
• 925* 
.694* 
.824* 
.880* 
• 928* 
.934* 
.931* 
.866* 

-.829* 
-.861* 

B 2" time and B 2 R time R 
B 2" time and B 4 time 
B 2" time and B 2 dist • 
B 2" time and B 4 dist • 
B 2" time and Test diff. B 4 dist • 
B 2" time and Often in a hurry 
B 2" time and Ext. test diff. B 2 time 
B 2" time and Ext. test diff. B 4 time 
B 2" time and Ext. test diff. B 2 dist. 
B 2" time and Ext. test diff. B 4 dist. 
B 2" time and Speed B 4 
B 2" time and Accuracy B 4 
B 2" time and Test diff. B 2 time 
B 2" time and Test diff. B 4 time 
B 2" time and Test diff. B 2 dist. 
B 2" time and Speed diff. betw. B 2 and B 4 
B 2 R time and B 4 R time 
B 2 R time and B 2 R dist • 
B 2 R time and B 4 R dist . 
B 2 R time and Test diff. B 4 dist. 
B 2 R time and Often in a hurJY 
B 2 R time and Ext. test diff. B 2 time 
B 2 R time and Ext. test diff. B 4 time 
B 2 R time and Ext. test diff. B 2 dist. 
B 2 R time and Ext. test diff. B 4 dist. 
B 2 R time and Accuracy B 2 R 
B 2 R time and Accuracy B 4 R 
B 2 R time and Test diff. B 2 time 
B 2 R time and Test diff. B 4 time 
B 2 R time and Test diff. B 2 dist. 
B 4 time and B 4 R time 
B 4 time and B 2 dist . 
B 4 time and B 4 dist • 
B 4 time and Test diff. B 4 dist • 
B 4 time and Often in a hurry 
B 4 time and Ext. test diff. B 2 time 
B 4 time and Ext. test diff. B 4 time 
B 4 time and Ext. test diff. B 2 dist • 
B 4 time and Ext. test diff. B 4 dist. 
B 4 time and Accuracy B 2 
B 4 time and Accuracy B 4 R 
B 4 time and Test diff. B 2 time 
B 4 time and Test diff. B 4 time 
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ITBMS 

45 & 61 
45 & 157 
46 & 48 
46 & 50 
46 & 62 
46 & 69 
46 & 126 
46 & 127 
46 & 128 
46 & 129 
46 & 150 
46 & 152 
46 & 59 
46 & 61 
47 & 48 
47 & 49 
47 & 62 
47 & 99 
47 & 126 
47 & 127 
47 & 128 
47 & 129 
47 & 143 
47 & 149 
47 & 151 
47 & 59 
47 & 60 
47 & 61 
47 & 157 
47 & 163 
48 & 50 
48 & 62 
48 & 99 
48 & 126 
48 & 127 
48 & 128 
48 & 129 
48 & 150 
48 & 152 
48 & 59. 
48 & 60 
48 & 61 
48 & 157 
48 & 163 
49 & 50 
49 & 62 

r EXPLANATION 

•.927* B 4 t~e and Test diff. B 2 dist. 
-.648* B 4 t~e and Speed diff. betw. B 2 and B 4 

.738* B 4 R time and B 2 R dist. 

.758* B 4 R t~e and B 4 R dist. 

.706* B 4 R time and Test diff. B 4 dist. 

.745* B 4 R time and Range 2 R time 
• 765* B 4 R time and €:;c;:. test diff. B 2 time 
.809* B 4 R time and Ext. test diff. B 4 time 
.733* B 4 R time and Ext. test diff. B 2 dist. 
.726* B 4 R time and Ext. test diff. B 4 dist. 
.860* B 4 R time and Accuracy B 2 R 
.999* B 4 R time and Accuracy B 4 R 

-.107* B 4 R time and Ext. test diff. B 2 time 
-.745* B 4 R time and Ext. test diff. B 2 dist. 

.993* B 2 dist. and B 2 R dist. R 

.998* B 2 dist. and B 4 dist. 

.986* B 2 dist. and Test diff. B 4 dist. 

.783* B 2 dist. and Often in a hurry 
• 890·.r: B 2 dist. and Ext. test diff. B 2 time 
.924* B 2 dist. and Ext. test diff. B 4 time 
.987* B 2 dist. and Ext. test diff. B 2 dist. 
.996* B 2 dist. and Ext. test diff. B 4 dist. 
.700* B 2 dist. and Speed B 4 
.952* B 2 dist. and Accuracy B 2 
.944* B 2 dist. and Accuracy B 4 

•.860* B 2 dist. and Test diff. B 2 time 
-.879* B 2 dist. and Test diff. B 4 time 
-.984* B 2 dist. and Test diff. B 2 dist. 
-.750* B 2 dist. and Speed diff. betw. B 2 and B 4 
-.674* B 2 dist. and Speed diff. betw. A 4 and B 4 

.992* B 2 R dist. and B 4 R dist. 

.994* B 2 R dist. and Test diff. B 4 dist. 

.779* B 2 R dist. and Often in a hurry 

.899* B 2 R dist. and Ext. test diff. B 2 time 

.933* B 2 R dist. and Ext. test diff. B 4 time 

.973* B 2 R dist. and Ext. test diff. B 2 dist. 

.994* B 2 R dist. and Ext. test diff. B 4 dist. 

.786* B 2 R dist. and Accuracy B 2 R 

.737* B 2 R dist. and Accuracy B 4 R 
-.832* B 2 R dist. and Test diff. B 2 time 
-.879* B 2 R dist. and Test diff. B 4 time 
-.947* B 2 R dist. and Test diff. B 2 dist. 
-.759* B 2 R dist. and Speed diff. betw. B 2 and B 4 
-.704* B 2 R dist. and Speed diff. betw. A 4 and B 4 

.991* B 4 dist. and B 4 R dist. R 

.992* B 4 dist. and Test diff. B 4 dist. 
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ITEMS 

49 & 99 
49 & 126 
49 & 127 
49 & 128 
49 & 129 
49 & 143 
49 & 149 
49 & 151 
49 & 59 
49 & 50 
49 & 61 
49 & 157 
49 & 163 
50 & 62 
50 & 99 
50 & 126 
50 & 127 
50 & 128 
50 &129 
50 & 144 
50 & 150 
50 & 152 
50 & 59 
50 & 60 
50 & 61 
50 & 157 
50 & 163 
59 & 60 
59 & 61 
59 & 157 

59 & 127 
59 & 128 
59 & 126 
59 & 143 
59 & 149 
59 & 151 
59 & 152 
59 & 62 
59 & 99 
60 & 61 
60 & 144 
60 & 149 
60 & 151 
60 & 62 
60 & 99 

r EXPLANATION 

.791* B 4 dist. and Often in a hurry 

.888* B 4 dist. and Ext. test diff. B 2 time 

.931* B 4 dist. and Ext. test diff. B 4 time 

.979* B 4 dist. and Ext. test diff. B 2 dist. 

.996* B 4 dist. and Ext. test diff. B 4 dist. 

.707* B 4 dist. and Speed B 4 
• 945* B 4 dist. and _!._c,·uracy B 2 
.941* B 4 dist. and Accuracy B 4 

-.852* B 4 dist. and Test. diff. B 2 time 
-.882* B 4 dist. and Test diff. B 4 time 
-.973* B 4 dist. and Test diff. B 2 dist. 
-.757* B 4 dist. and Speed diff. betw. B 2 and B 4 
-.590* B 4 dist. and Speed diff. betw. A 4 and B 4 

.988* B 4 R dist. and Test diff. B 4 dist. 

.758* B 4 R dist. and Often in a hurry 

.883* B 4 R dist. and Ext. test diff. B 2 time 

.938* B 4 R dist. and Ext. test diff. B 4 t~e 

.954* B 4 R dist. and Ext. test diff. B 2 dist. 

.982* B 4 R dist. and Ext. test diff. B 4 dist. 

.656* B 4 R dist. and Speed B 4 R 

.760* B 4 R dist. and Accuracy B 2 R 

.757* B 4 R dist. and Accuracy B 4 R 
-.858* B 4 R dist. and Test diff. B 2 time 
-.866* B 4 R dist. and Test diff. B 4 t~e 
-.951* B 4 R dist. and Test diff. B 2 dist. 
-.780* B 4 R dist. and Speed diff. betw. A 2 and B 4 
-.706* B 4 R dist. and Speed diff. betw. A 4 and B 4 

.724* Test diff. B 2 time and Test diff. B 4 time 

.879* Test dif£. B 2 time and Test diff. B 2 dist. 

.691* Test diff. B 2 time and Speed diff. betw. B 2 
and B 4 

-,804* Test diff. B 2 time and Ext. test diff. B 4 time 
-.822* Test diff. B 2 time and Ext. test dif£. B 2 dist. 
-.671* Test diff. B 2 time and Ext. test diff. B 2 time 
-.651* Test diff. B 2 time and Speed B 4 
-.837* Test diff. B 2 time and Accuracy B 2 
-.826* Test dif£. B 2 time and Accuracy B 4 
-.706* Test diff. B 2 time and Accuracy B 4 R 
-.807* Test diff. B 2 time and Test diff. B 4 dist. 
-.644* Test diff. B 2 time and Often in a hurry 

.857* Test diff. B 4 time and Test diff. B 2 dist. 
-.679* Test diff. B 4 time and Speed B 4 R 
-.774* Test diff. B 4 time and Accuracy B 2 
-.862* Test diff. B 4 time and Accuracy B 4 
-.894* Test diff. B 4 time and Test diff. B 4 dist. 
-.742* Test diff. B 4 time and Often in a hurry 
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ITEMS 

60 & 126 
60 & 127 
60 & 128 

60 & 129 

61 & 157 

61 & 62 
61 & 99 
61 & 126 

61 & 127 

61 & 128 

61 & 129 

61 & 149 
61 & 150 
61 & 151 
61 & 152 
62 & 149 
62 & 150 
62 & 151 
62 & 152 
62 & 99 
62 & 126 

r EXPLANATION 

-.657* Test diff. B 4 time and Ext. test diff. B 2 time 
-.710* Test diff. B 4 time and Ext. test diff. B 4 time 
-.871* Test diff. B 4 time and Ext. test diff. B 2 

dist. 
•.888* Test diff. B 4 time and Ext. test diff. B 4 

dist. 
• 716* Test diff. :13 ?. ,] ;.s 1:. and Speed diff. betw. B 2 

-.948* 
-.769* 
-.853* 

and B 4 
Test diff. B 2 
Test diff. B 2 
Test diff. B 2 

time 

dist. and Test diff. B 4 dist. 
dist. and Often in a hurry 
dist. and Ext. test cliff. B 2 

-.885* Test diff. B 2 dist. and Ext. test diff. B 4 
time 

-.984* Test diff. B 2 dist. and Ext. test diff. B 2 
dist. 

-.975* Test diff. B 2 dist. and Ext. test diff. B 4 
dist. 

-.942* Test diff. B 2 dist. and Accuracy B 2 
-.758* Test diff. B 2 dist. and Accuracy B 2 R 
-w928* Test cliff. B 2 dist. and Accuracy B 4 
-w744* Test diff. B 2 dist. and Accuracy B 4 R 

.925* Test diff. B 4 dist. and Accuracy B 2 

.758* Test diff. B 4 dist. and Accuracy B 2 R 

.929* Test cliff. B 4 dist. and Accuracy B 4 
~705* Test diff. B 4 dist. and Accuracy B 4 R 
w805* Test diff. B 4 dist. and Often in a hurry 
.877* Test cliff. B 4 dist. and Ext. test diff. B 2 

time 
62 & 127 .918* Test diff. B 4 dist. and Ext. test cliff. B 4 

time 
62 & 128 .961* Test cliff. B 4 dist. and Ext. test diff. B 2 

dist. 
62 & 129 .992* Test diff. B 4 dist. and Ext. test diff. B 4 

dist. 
62 & 143 .690* Test diff. B 4 dist. and Speed B 4 
62 & 157 -.744* Test cliff. B 4 dist. and Speed diff. betw. B 2 

and B 4 
62 & 163 -.709* Test diff. B 4 dist. and Speed cliff. betw. A 4 

and B 4 

* p = .05 
A = Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 
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ITEMS 

51 & 52 
51 & 54 
53 & 54 
66 & 134 

51 & 52 
53 & 54 
54 & 67 
54 & 134 
66 & 133 

67 & 131 
67 & 134 

51 & 52 
51 & 79 
53 & 54 
54 & 134 
67 & 134 

* p = .05 

TABLE VI 

CORRELATION COEFFICIENTS EXTRACTED 
FR<M THE INTERCORRELATION MATRIX 

BODY TEMPO 

r EXPLANATION 

.578* Tapping and Tapping R 

.755* Tapping and Circles R 

.655* Circles drawing and Circles R 
-.568* Tapping test di££. and Circles ext. test di££. 

.793* Tapping 30" and Tapping 30 R 

.704* Circles 30 and Circles 30 R 

.691* Circles 30 R and Circles test di££. 

.755* Circles 30 Rand Ext. test diff. circles 30 

.831* Test dif£. tapping and Ext. test diff. tapping 
30" 

.733* Test diff. circiles 30" and Ext. test diff. V 4 

.815* Test diff. circles 30" and Ext. test diff. 
circles 

.884* 

.500 

.854* 

.678* 

.931* 

Tapping 30 and Tapping 30 R 
Tapping 30 and T.A.T. abasement 
Circles 30 and Circles 30 R 
Circles 30 R and Ext. test diff. circles 
Circles test diff. and Ext. test diff. circles 

30 

A = Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 
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ITEMS 

122 & 146 

122 & 126 

TABLE VII 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INI'ERCORRELATION MATRIX 
CONSISTENCY, DIFFERENCES BETWEEN 

INITIAL TEST SESSION ESTIMATES 
AND RETEST 

r 

• 557* 

.546* 

EXPLANATION 

Ext. test diff. A 2" time and Accuracy dev • 
fr. std. A 2" R 

Ext. test diff. A 2" and B time 2" ext. test 
retest diff. 

122 & 162 -.368 Ext. test diff. A 2" time and Speed diffs. 

123 & 130 • 617* 

123 & 131 • 552* 

123 & 153 -.636* 

124 & 125 

124 & 128 

124 & 138 
124 & 142 
124 & 146 

124 & 149 

124 & 155 

124 & 156 

124 & 159 

124 & 160 

125 & 128 

125 & 130 

125 & 138 

• 788* 

.748* 

.614* 

.548* 

.697* 

.827* 

• 712* 

.571* 

.594* 

.619* 

.601* 

.583* 

.697* 

A 2 R and B 2 R 
Ext. test diff. A 4" time and Verbal ext • 

test diff. 2" 
Ext. test diff. A 4" time and Verbal ext • 

test diff. 4" 
Ext. test diff. A 4" time and Speed diff. 

betw. A 2 and A 4 
Ext. test diff. A 2" dist. and Ext. test diff • 

A 4 dist. 
Ext. test diff. A 2" dist. and Ext. test diff. 

B 2 dist. 
Ext. test diff. A 2" dist. and Speed A 2 R 
Ext. test diff. A 2" dist. and Speed B 2 R 
Ext. test diff. A 2" dist. and Accuracy-error 

A 2 R 
Ext. test diff. A 2" dist. and Accuracy-error 

B 2 
Ext. test diff. A 2" dist. and Speed diff. 

betw. A 2 and A 2 R 
Ext. test diff. A 2" dis t. and Speed diff. 

betw. A 4 and A 4 R 
Ext. test diff. A 2" dist. and Speed di££. 

betw. B 2 and B 2 R 
Ext. test diff. A 2" dist. and Speed diff. 

betw. B 4 and B 4 R 
Ext. test diff. A 4" dist. and Ext. test 

retest diff. B 2 dist. 
Ext. test diff. A 4" dist. and Verbal ext. 

test retest diff. 211 

Ext. test diff. A 4" dist. and Speed A 2 R 
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ITEMS 

125 & 139 
125 & 140 
125 & 149 

125 & 155 

125 & 156 

126 & 141 
126 & 142 
126 & 157 

r 

.559* 

.724* 

.617* 

• 639* 

.624* 

.744* 

.691* 

.561* 

126 & 161 -.661* 

127 & 129 .638* 

127 & 150 .810* 

127 & 151 .817* 

127 & 152 .872* 

128 & 129 .557* 

128 & 138 .557* 

128 & 140 .550* 

128 & 146 .565* 

128 & 149 .859* 

129 & 137 .572* 

129 & 139 .639* 

129 & 140 .599* 

129 & 150 .599* 

EXPLANATION 

Ext. test diff. A 4" dist. and Speed A 4 
Ext. test diff. A 4" dist. and Speed A 4 R 
Ext. test diff. A 4" diet. and Accuracy 

error B 2 
Ext. test diff. A 4" dist. and Speed diff • 

betw. A 2 and A 2 R 
Ext. test diff. A 4" dist. and Speed diff. 

betw. A 4 and A 4 R 
Ext. test retest diff. B 2" time and Speed B 2" 
Ext. test retest diff. B 2" time and Speed B 2 R 
Ext. test retest diff. B 2" time and Speed diff. 

betw. B 2 and B 4 
Ext. test retest diff. B 2" time and Speed diff. 

betw. B 2 and A 2 
Ext. test retest diff. B 4" time and Ext. test 

diff. dist. 4" 
Ext. test retest diff. B 4" time and Accuracy­

error B 2 R 
Ext. test retest diff. B 4" time and Accuracy• 

error B 4 
Ext. test retest diff. B 4" time and Accuracy• 

error B 4 R 
Ext. test retest diff. B 2" dist. and Ext. 

test diff. B dist. 4" 
Ext. test retest diff. B 2" dist. and Speed 

A 2" R 
Ext. test retest diff. B 2" dist. and Speed 

A 4" R 
Ext. test retest diff. B 2" dist. and Accuracy­

error A 2 R 
Ext. test retest diff. B 2" dist. and Accuracy• 

error B 2 
Ext. test retest diff. B 4" dist. and Speed 

A 2" 
Ext. test retest diff. B 4" dist. and Speed 

A 4" 
Ext. test retest diff. B 4" dist. and Speed 

A 4" R 
Ext. test retest diff. B 4" dist. and Accuracy• 

error B 2 R 
129 & 152 

130 & 131 

130 & 132 

.619* Ext. test retest diff. B 4" dist. and Accuracy­
error B 4 R 

.831* Verbal ext. test diff. 2" and Verbal ext. test 
diff. 4" 

.679* Verbal ext. test diff. 2" and Verbal ext. test 
diff. 9" 
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ITEMS 

131 & 132 

122 & 123 

124 & 128 

124 & 138 
124 & 139 
124 & 140 
124 & 141 
124 & 142 
124 & 152 
124 & 155 

124 & 157 

124 & 164 

r EXPLANATION 

.934* Verbal ext. test diff. 4" and Verbal ext. test 
diff. 9" 

.755* 

• 961* 

.747* 

.752* 

.777* 

.644* 

.686* 

.665* 
• 814* 

.713* 

.683* 

Ext. test diff. A 2 time and Ext. test diff. 
A 4 time 

Ext. test diff. A 2 dist. and Ext. test diff • 
B 2 dist. 

Ext. test diff. A 2 dist. and Speed A 2 R 
Ext. test diff. A 2 dist. and Speed A 4 
Ext. test diff. A 2 dist. and Speed A 4 R 
Ext. test diff. A 2 dist. and Speed B 2 
Ext. test diff. A 2 dist. and Speed B 2 R 
Ext. test diff. A 2 dist. and Accuracy B 4 R 
Ext. test diff. A 2 dist. and Speed diff • 

betw. A s and A 2 R 
Ext. test diff. A 2 dist. and Speed diff. 

betw. B 2 and B 4 
Ext. test diff. A 2 dist. and Speed diff. 

betw. A 4 R and B 4 R 
125 & 153 -.709* Ext. test diff. A 4 dist. and Speed dif£. 

betw. A I and A 4 
125 & 128 

125 & 138 
125 & 139 
125 & 140 
125 & 141 
125 & 152 
125 & 155 

125 & 163 

125 & 167 

125 & 164 

126 & 127 
126 & 136 

126 & 149 
126 & 151 
126 & 161 

126 & 162 

• 922* 

.689* 

.720* 
• 721* 
.660* 
.691* 
• 800* 

.607 

• 732* 

.596 

.954* 

.670* 

.952* 

.881* 

.628 

.774* 

Ext. test diff. A 4 dist. and Ext. test diff • 
B 2" dist. 

Ext. test diff. A 4 dist. and Speed A 2 R 
Ext. test diff. A 4 dist. and Speed A 4 
Ext. test diff. A 4 dist. and Speed A 4 R 
Ext. test diff. A 4 dist. and Speed B 2 
Ext. test diff. A 4 dist. and Accuracy B 4 R 
Ext. test diff. A 4 dist. and Speed diff • 

betw. A 2 and A 2 R 
Ext. test diff. A 4 dist. and Speed diff. 

betw. A 4 and B 4 
Ext. test diff. A 4 dist. and Speed diff. 

betw. B 2 and B 4 
Ext. test diff. A 4 dist. and Speed diff. 

betw. A 4 R and B 4 R 
Ext. test diff. B 2 time and Ext. test B 4 time 
Ext. test diff. B 2 time and Ext. test diff. 

V 22 mins. 
Ext. test diff. B 2 time and Accuracy B 2 
Ext. test diff. B 2 time and Accuracy B 4 
Ext. test diff. B 2 time and Speed diff. 

betw. A 2 and B 2 
Ext. test diff. B 2 time and Speed diff. 

betw. A 2 R and B 2 R 
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ITEMS 

126 & 163 

127 & 130 

127 & 136 

127 & 149 
127 & 151 
127 & 161 

127 & 162 

127 & 163 

127 & 164 

128 & 138 
128 & 139 
128 & 140 
128 & 141 
128 & 142 
128 & 152 

128 & 155 

128 & 157 

128 & 162 

128 & 163 

128 & 164 

129 & 131 

129 & 132 

139 & 134 

129 & 138 
129 & 162 

122 & 145 
122 & 163 

r 

. 500 

• 696* 

.675* 

.960* 

.858* 

.678* 

.744* 

o508 

. 441 

.798* 

.768* 

.7¥14* 

.636 

.672* 

.702* 

. 848* 

.676* 

.594 

.619 

.749* 

• 677* 

• 696* 

. 715* 

.676* 
• 612* 

.721* 
-.408 

EXPLANATION 

Ext. test diff. B 2 time and Speed diff. betw • 
A 4 and B 4 

Ext. test diff. B 4 time and Ext. test diff • 
v 2" 

Ext. test cliff. B 4 time and Verbal ext. 
error 22 min. 

Ext. test diff. B 4 t~e and Accuracy B 2 
Ext. test diff. B 4 time and Accuracy B 4 
Ext. test dif£. B 4 time and Speed diff. betw. 

A 2 and B 2 
Ext. test diff. B 4 time.and Speed dif£. betw. 

A 2 R and B 2 R 
Ext. test diff. B 4 time and Speed diff. betw. 

A 4 and B 4 
Ext. test diff. B 4 time and Speed diff. betw • 

A 4 R and B 4 R 
Ext. test diff. B 2 dist. and Speed A 2 R 
Ext. test diff. B 2 dist. and Speed A 4 
Ext. test diff. B 2 dist. and Speed A 4 R 
Ext. test diff. B 2 dist. and Speed B 2 
Ext. test diff. B 2 dist. and Speed B 2 R 
Ext. test diff. B 2 dist. and Accuracy-error 

B 4 R 
Ext. test diff~ B 2 dist1 and Speed diff. betw • 

A 2 and A 2 R 
Ext. test diff. B 2 dist. and Speed diff. betw. 

B 2 and B 4 
Ext. test diff. B 2 dist. and Speed diff. betw. 

A 2 R and B 2 R 
Ext. test diff. B 2 dist. and Speed diff. betw. 

A 4 and B 4 
Ext. test diff. B 2 dist. and Speed dif£. betw. 

A 4 Rand B 4 R 
Ext. test diff. B 4 dist. and Ext. test diff • 

v 4" 
Ext. test diff. B 4 dist. and Ext. test diff • 

v 9" 
Ext. test diff. B 4 dist. and Ext. test diff • 

circles 30 body T. 
Ext. test dif£. B 4 dist. and Speed A 2 R 
Ext. test diff. B 4 dist. and Speed diff. betw • 

A 2 Rand B 2 R 

Ext. test diff. A 2 time and Accuracy A 2 
Ext. test diff. A 2 time and Speed diff. betw. 

A 4 and B 4 
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ITEMS 

123 & 155 

124 & 138 
124 & 161 

126 & 127 

126 & 128 

126 & 129 

126 & 149 
126 & 150 
126 & 151 
126 & 152 
126 & 157 

127 & 128 

127 & 129 

127 & 149 
127 & 150 
127 & 151 
127 & 152 
127 & 157 

127 & 163 

r 

.681* 

.639* 

.467 

.921* 

.888* 

.888* 

.916* 

.794* 

.830* 
• 763* 

-.766* 

• 886* 

• 916* 

.917* 

.746* 

.882* 

.808* 
-.763* 

-.656* 

127 & 164 -.430 

128 & 159 

128 & 143 
128 & 149 
128 & 150 
128 & 151 
128 & 152 
128 & 157 

128 & 163 

129 & 143 
129 & 149 
129 & 150 
129 & 151 
129 & 152 

.985* 

.662* 

.935* 

.801* 

.801* 
• 732* 

-.699* 

-.601* 

.692* 

.938* 

.717* 

. 931* 

.725* 

EXPLANATION 

Ext. test diff. A 4 time and Speed diff. betw. 
A 2 and A 2 R 

Ext. test diff. A 2 dist. and Speed A 2 R 
Ext. test diff. A 2 dist. and Speed diff. betw. 

A 2 and B 2 
Ext. test diff. B 2 time and Ext. test diff. 

B 4 time 
Ext. test diff. B 2 time and Ext. test diff. 

B 2 dist. 
Ext. test diff. B 2 time and Ext. test diff. 

B 4 dist. 
Ext. test diff. B 2 
Ext. test cliff. B 2 
Ext. test cliff. B 2 
Ext. test cliff. B 2 
Ext. test diff. B 2 

B 2 and B 4 

time and Accuracy B 2 
time and Accuracy B 2 R 
time and Accuracy B 4 
time and Accuracy B 4 R 
time and Speed diff. betw. 

Ext. test diff. B 4 time and Ext. test diff • 
B 2 dist. 

Ext. test diff. B 4 time and Ext. test cliff • 
B 4 dist. 

Ext. test diff. B 4 time 
Ext. test diff. B 4 time 
Ext. test diff. B 4 time 
Ext. test diff. B 4 time 
Ext. test diff. B 4 time 

B 2 and B 4 

and Accuracy B 2 
and Accuracy B 2 R 
and Accuracy B 4 
and Accuracy B 4 R 
and Speed diff. betw. 

Ext. test diff. B 4 time and Speed diff. betw. 
A 4 and B 4 

Ext. test diff. B 4 time and Speed diff. betw. 
A 4 R and B 4 R 

Ext. test diff. B 2 dist. and Ext. test diff. 
B 4 dist. 

Ext. test diff. B 2 
Ext. test diff. B 2 
Ext. test diff. B 2 
Ext. test diff. B 2 
Ext. test diff. B 2 
Ext. test diff. B 2 

B 2 and B 4 

dist. 
dist. 
dist. 
dist. 
dist. 
dist. 

and Speed B 4 
and Accuracy B 2 
and Accuracy B 2 R 
and Accuracy B 4 
and Accuracy B 4 R 
and Speed diff. betw. 

Ext. test diff. B 2 dist. and Speed diff. betw. 
A 4 and B 4 

Ext. test diff. B 4 dist. 
Ext. test diff. B 4 dist. 
Ext. test diff. B 4 dist. 
Ext. test diff. B 4 dist . 
Ext. test diff. B 4 dist. 
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and Speed B 4 
and Accuracy B 2 
and Accuracy B 2 R 
and Accuracy B 4 
and Accuracy B 4 R 



ITEMS r EXPLANATION 

129 & 163 -.673* Ext. test diff. B 4 
A 4 and B 4 

129 & 157 -.737* Ext. test diff. B 4 
B 2 and B 4 

130 & 132 .852* Ext. test diff. V 2 
131 & 132 .695* Ext. test diff. V 4 

* p = .05 
A == Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 
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dist. and Speed diff. betw. 

dist. and Speed diff. betw. 

and Ext. test diff. v 9 
and Ext. test diff. v 9 



ITEMS 

68 & 70 
68 & 123 
69 & 71 
70 & 130 
70 & 131 
70 & 123 
70 & 147 
70 & 163 
71 & 75 
71 & 122 
71 & 125 
71 & 120 
73 & 74 
73 & 75 
73 & 90 
73 & 124 
73 & 125 
73 & 138 
73 & 140 
73 & 142 
73 & 144 
73 & 155 

74 & 75 
74 & 125 
74 & 138 
74 & 139 
74 & 140 
74 & 155 

74 & 156 

75 & 128 
75 & 130 
75 & 124 
75 & 125 
75 & 138 

TABLE VIII 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

RANGE OF TIME ESTIMATES 

r EXPLANATION 

.615* Range time 2" and Range dist. 2" 
-.554* Range time 2" and A ext. test diff. time 4" 

.576* Range time 2 R and Range time 4" R 

.626* Range time 4" and Verbal ext. test diff. 2" 

.569* Range time 4" and Verbal ext. test diff. 4" 

.788* Range time 4" and Ext. test diff. A 4" time 

.690* Range time 4" and Accuracy error A 4 
-.564* Range time 4" and Speed diff. betw. A 2 and A 4 

.650* Range time 4 R and Range dist. 4 R 

.593* Range time 4 R and A ext. test diff. time 2" 

.604* Range time 4 Rand A ext. test diff. dist. 4" 
-.558* Range time 4 Rand Lots of spare time 

.750* Range dist. 2 Rand Range dist. 4" 

.607* Range dist. 2 Rand Range dist. 4 R 

.559* Range dist. 2 R and Pressed for time 
• 612* Range dist. 2 R and A ext. test diff. dist. 2" 
.689* Range dist. 2 R and A ext. test diff. dist. 4 
.784* Range dist. 2 Rand Speed A 2 R 
.705* Range dist. 2 Rand Speed A 4 R 
.581* Range dist. 2 R and Speed B 2 R 
.572* Range dist. 2 R and Speed B 4 R 
.666* Range dist. 2 Rand Speed diff. betw. A 2 and 

A 2 R 
.670* Range dist. 4" and Range dist. 4 R 
.767* Range dist. 4" and A ext. test diff. dist. 4 
.768* Range dist. 4" and Speed A 2 R 
.595* Range dist. 4" and Speed A 4 
.755* Range dist. 4" and Speed A 4 R 
.559* Range dist. 4" and Speed diff. betw. A 2 and 

A 2 R 
.626* Range dist. 4" and Speed diff. betw. A 4 and 

A 4 R 
.679* Range dist. 4 Rand B ext. test diff. dist. 2" 
.561* Range dist. 4 Rand Verbal ext. test diff. 2" 
.772* Range dist. 4 Rand A ext. test diff. dist. 2" 
.945* Range dist. 4 R and A ext. test diff. dist. 4" 
.628* Range dist. 4 R and Speed A 2 R 
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ITEMS 

75 & 140 
75 & 149 
75 & 155 

68 & 74 
68 & 153 
68 & 124 
68 & 125 
68 & 145 
68 & 106 

69 & 73 
70 & 123 
70 & 147 
72 & 153 
72 & 73 
72 & 74 
72 & 124 
72 & 125 
72 & 128 
72 & 139 
72 & 141 
72 & 155 

72 & 157 

72 & 163 

72 & 164 

72 & 106 

73 & 106 

73 & 124 
73 & 125 
73 & 128 
73 & 138 
73 & 140 
73 & 152 
73 & 155 

73 & 157 

r EXPLANATION 

.659* Range dist. 4 Rand Speed A 4 R 

.654* Range dist. 4 Rand Accuracy-error B 2 

.545* Range dist. 4 Rand Speed diff. betw. A 2 and 
A 2 R 

.708* 
-.666* 

.679* 

.698* 
~683* 

-.752* 

• 734* 
.676* 
.734* 

-.693* 
.941* 
.921* 
• 949* 
.955* 
.930* 
.747* 
.558* 
.862* 

.665* 

.706* 

• 723* 

-.971* 

- .. 938* 

• 955* 
.. 949* 
~936* 
.690* 
.729* 
• 728* 
. 759* 

.735* 

Range 2" time and Range 4" dist. 
Range 2" time and Speed diff. betw. A 2 
Range 2" time and Ext. test diff. A 2 dist. 
Range 2" time and Ext. test diff. A 4 dist. 
Range 2" time and Accuracy A 2 
Range 2" time and Better off if clocks never 

invented 
Range 2 R time and Range 2 R dist • 
Range 4" time and Ext. test diff. A 4" time 
Range 4" time and Accuracy A 4 
Range 2" dist. and Speed diff. betw. A 2 and A 4 
Range 2" dist. and Range 2 R dist. R 
Range 2" dist. and Range 4 dist. 
Range 2" dist. and Ext. test diff. A 2 
Range 2" dist. and Ext. test diff. A 4 
Range 2" dist. and Ext. test diff. B 2 
Range 2" dist. and Speed A 4 
Range 2" dist. and Speed B 2 

dist • 
dist. 
dist. 

Range 2" dist. and Speed diffs. betw. A 2 and 
A 2 R 

Range 2" dist. and Speed diffs. betw. B 2 and 
B 4 

Range 2" dist. and Speed diffs. betw. A 4 and 
B 4 

Range 2" dist. and Speed diffs. betw. A 4 R 
and B 4 R 

Range 2" dist. and Better off if clocks never 
invented 

Range 2 R dist. and Better off if clocks never 
invented 

Range 2 R dist • 
Range 2 R dist • 
Range 2 R dist. 
Range 2 R dist. 
Range 2 R dist. 
Range 2 R dist • 
Range 2 R dist. 

A 2 R 

and Ext. test di££. A 2 
and Ext. test diff. A 4 
and Ext. test diff. B 2 
and Speed A 2 R 
and Speed A 4 R 
and Accuracy B 4 R 

dist. 
dist. 
dist. 

and Speed diff. betw. A 2 and 

Range 2 R dist. and Speed diff. betw. B 2 and 
B 4 
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ITEMS 

73 & 164 

74 & 75 
74 & 128 
74 & 139 
74 & 155 

74 & 164 

74 & 124 
74 & 125 

68 & 122 
68 & 145 
69 & 126 
69 & 127 
69 & 157 

69 & 152 
72 & 124 
72 & 137 
72 & 139 
73 & 130 
73 & 132 
73 & 91 
74 & 130 
74 & 131 
74 & 132 
75 & 130 
75 & 131 
75 & 132 
75 & 91 

* p = .05 

r EXPLANATION 

.709* Range 2 R dist. and Speed diff. betw. A 4 R 

.688* 
• 881* 
• 760* 
• 764* 

and B 4 R 
Range 4" dist. 
Range 4" dist • 
Range 4" dist • 
Range 4" dist • 

A2R 

and Range 4" R dist. R 
and Ext. test diff. B 2 dist. 
and Speed A 4 
and Speed diff. betw. A 2 and 

.773* Range 4" dist. and Speed diff. betw. A 4 R 
and B 4 R 

.858* Range 4" dist. and Ext. test diff. A 2" dist. 

.866* Range 4" dist. and Ext. test diff. A 4 dist. 

.682* Range time 2" and Ext. test diff. A 2 time 

.818* Range time 2" and Accuracy A 2 

.767* Range 2 R time and Ext. test diff. B 2 time 

.693* Range 2 R time and Ext. test diff. B 4 time 
-.691* Range 2 R time and Speed diff. betw. B 2 and 

B 4 
.744* Range 2 R time and Accuracy B 4 R 
.757* Range 2 dist. and Ext. test diff. A 2 dist. 
.671* Range 2 dist. and Speed A 2 
.752* Range 2 dist. and Speed A 4 
.834* Range 2 R dist. and Ext. test diff. V 2 
.814* Range 2 R dist. and Ext. test diff. V 9 

-.745* Range 2 R dist. and Poor memory for past events 
.725* Range 4 dist. and Ext. test diff. verbal 2 

•.659* Range 4 dist. and Ext. test diff. verbal 4 
.729* Range 4 dist. and Ext. test diff. verbal 9 
.841* Range 4 R dist. and Ext. test dif£. V 2 
.722* Range 4 R dist. and Ext. test diff. V 4 
.905* Range 4 R dist. and Ext. test diff. V 9 

-.763* Range 4 R dist. and Poor memory for past events 

A = Reproduction method 
B = Production method 
V = Verbal method 
R a Retest session 
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ITEMS 

137 & 138 
137 & 139 
137 & 140 
137 & 143 
137 & 144 
138 & 139 
138 & 140 
138 & 142 
138 & 144 
138 & 155 

138 & 156 

138 & 160 

139 & 140 
139 & 142 
139 & 143 
139 & 144 
140 & 142 
140 & 143 
140 & 144 
140 & 156 
141 & 142 
141 & 157 
141 & 159 
141 & 161 
141 & 162 

142 & 143 
142 & 144 
143 & 144 
143 & 163 
143 & 164 
144 &160 
144 & 164 

TABLE IX 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

SPEED 

r EXPLANATION 

.802* Speed A 2" and Speed A 2 R 

.854* Speed A 2u and Speed A 4 

.793* Speed A 2" and Speed A 4 R 

.599* Speed A 2" and Speed B 4 

.629* Speed A 2" and Speed B 4 R 

.798* Speed A 2" and Speed A 4 
• 929* Speed A 2" R and Speed A 4 R 
.660* Speed A 2" R and Speed B 2 R 
.746* Speed A 2" Rand Speed B 4 R 
.605* Speed A 2" R and Speed diff. betw. A 2 and 

A 2 R 
.696* Speed A 2" R and Speed diff. betw. A 4 and 

A4R 
• 621* Speed A 2" R and Speed diff. betw. B 4 and 

B 4 R 
.884* Speed A 4" and Speed A 4 R 
.565* Speed A 4" and Speed B 2 R 
.630* Speed A 411 and Speed B 4 
.671* Speed A 4" and Speed B 4 R 
.614* Speed A 4 R and Speed B 2" R 
.555* Speed A 4 R and Speed B 4 
.744* Speed A 4 Rand Speed B 4 R 
.731* Speed A 4 Rand Speed diff. betw. A 4 and A 4 R 
.659* Speed B 2" and Speed B 2 R 
.611* Speed B 2" and Speed diff. betw. B 2 and B 4 

-.582* Spee.d B 2" and Speed diff. betw. B 2 and B 2 R 
-.749* Speed B 211 and Speed diff. betw. A 2 and B 2 
-.588* Speed B 2" and Speed diff. betw. A 2 Rand 

B 2 R 
.640* Speed B 2 R and Speed B 4 
.808* Speed B 2 R and Speed B 4 R 
.080* Speed B 4 and Speed B 4 R 

-.737* Speed B 4 and Speed diff. betw. A 4 and B 4 
•.622* Speed B 4 and Speed diff. betw. A 4 Rand B 4 R 

.569* Speed B 4 R and Speed dif£. betw. B 4 and B 4 R 
-.666* Speed B 4 Rand Speed diff. betw. A 4 R and 

B 4 R 
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ITEMS 

153 & 154 

153 & 158 

154 & 159 

155 & 159 

155 & 156 

155 & 160 

156 & 160 

157 & 163 

157 & 164 

159 & 161 

159 & 160 

161 & 162 

163 & 164 

137 & 138 
137 & 139 
137 & 141 
137 & 143 
138 & 140 
138 & 142 
138 & 144 
138 & 155 

138 & 156 

138 & 162 

139 & 141 
139 & 143 
140 & 142 
140 & 144 
140 & 155 
140 & 156 

r EXPLANATION 

.564* Speed diff. betw. A 2 and A 4 and Speed diff. 
betw. A 2 R and A 4 R 

.476 Speed diff. betw. A 2 and A 4 and Speed diff. 
betw. B 2 and B 4 R 

.388 Speed diff. betw. A 2 Rand A 4 Rand Speed 
diff. betw. B 2 and B 2 R 

.445 Speed diff. betw. A 2 and A 2 R and Speed 
dif£ bets. B 2 and B 2 R 

.651* Speed diff. betw. A 2 and A 2 Rand Speed 
diff. betw. A 4 and A 4 R 

.500 Speed diff. betw. A 2 and A 2 R and Speed 
diff. betw. B 4 and B 4 R 

.617* Speed diff. betw. A 4 and A 4 R and Speed 
diff. betw. B 4 and B 4 R 

.408 Speed diff. betw. B 2 and B 4 and Speed diff. 
betw. A 4 and B 4 

.423 Speed diff. betw. B 2 and B 4 and Speed diff. 
betw. A 4 R and B 4 R 

.571* Speed diff. betw. B 2 and B 2 Rand Speed 
diff. betw. A I and B 2 

.424 Speed diff. betw. B 2 and B 2 R and Speed 
diff. betw. B 4 and B 4 R 

.737* Speed diff. betw. A 2 and B 2 and Speed diff. 
betw. A 2 R and B 2 R 

.758* Speed diff. betw. A 4 and B 4 and Speed diff. 
betw. A 4 R and B 4 R 

.909* Speed A 2" and Speed A 2" R 

.883* Speed A 2" and Speed A 4 

.665* Speed A 2" and Speed B 2 

.685* Speed A 2" and Speed B 4 

.950* Speed A 2 R and Speed A 4 R 

.874* Speed A 2 R and Speed B 2 R 

.707* Speed A 2 Rand Speed B 4 R 

.787* Speed A 2 Rand Speed diff. betw. A i and 
A 2 R 

.722* Speed A 2 Rand Speed diff. betw. A 4 and 
A 4 R 

.681* Speed A 2 R and Speed diff. betw. A 2 R and 
B 2 R 

.763* Speed A 4 and Speed B 2 

.687* Speed A 4 and Speed B 4 

.906* Speed A 4 R and Speed B 2 R 

.789* Speed A 4 Rand Speed B 4 R 

.749* Speed A 4 Rand Speed diff. betw. A 2 and A 2 R 

.759* Speed A 4 Rand Speed diff. betw. A 4 and A 4 R 
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ITEMS 

141 & 142 
141 & 143 
142 & 144 
143 & 144 
153 & 157 

153 & 161 

r 

.860* 

.812* 

.860* 

.848 
-.490 

.468 

153 & 163 -.482 

153 & 154 .568 

153 & 155 -.511 

154 & 162 . 447 

155 &164 .684* 

155 & 156 .785* 

155 & 157 .541 

155 & 162 . 519 

155 & 163 .509 

156 & 162 .519 

156 & 164 .518 

157 & 158 . 614 

157 & 163 .554 

157 & 164 • 523 

157 & 161 -.496 

158 & 164 .680* 

158 & 163 .474 

159 & 160 .513 

159 & 161 .721* 

EXPLANATION 

Speed B 2 and Speed B 2 R 
Speed B 2 and Speed B 4 
Speed B 2 R and Speed B 4 R 
Speed B 4 and Speed B A R 
Speed diff. betw. A 2 and A 4 and Speed diff. 

betw. B 2 and B 4 
Speed diff. betw. A 2 and A 4 and Speed diff. 

betw. A 2 and B 2 
Speed diff. betw. A 2 and A 4 and Speed diff. 

betw. A 4 and B 4 
Speed diff. betw. A 2 and A 4 and Speed diff. 

betw. A 2 R and A 4 R 
Speed diff. betw. A 2 and A 4 and Speed diff. 

betw. A 2 and A 2 R 
Speed diff. betw. A 2 R and A 4 R and Speed 

diff. betw. A 2 R and B 2 R 
Speed diff. betw. A 2 and A 2 R and Speed 

diff. betw. A 4 R and B 4 R 
Speed diff. betw. A 2 and A 2 R and Speed 

diff. betw. A 4 and A 4 R 
Speed diff. betw. A 2 and A 2 R and Speed 

diff. betw. B 2 and B 4 
Speed diff. betw. A 2 and A 2 R and Speed 

diff. betw. A 2 Rand B 2 R 
Speed diff. betw. A 2 and A 2 R and Speed 

diff. betw. A 4 and B 4 
Speed diff. betw. A 4 and A 4 R and Speed 

diff. betw. A 2 R and B 2 R · 
Speed diff. betw. A 4 and A 4 R and Speed 

diff. betw. A 4 R and B 4 R 
Speed diff. betw. B 2 and B 4 and Speed 

diff. betw. B 2 R and B 4 R 
Speed diff. betw. B 2 and B 4 and Speed 

diff. betw. A 4 and B 4 
Speed diff. betw. B 2 and B 4 and Speed 

diff. betw. A 4 R and B 4 R 
Speed diff. betw. B 2 and B 4 and Speed 

diff. betw. A 2 and B 2 
Speed diff. betw. B 2 and B 4 R and Speed 

diff. betw. A 4 R and B 4 R 
Speed diff. betw. B 2 and B 4 Rand Speed 

diff. betw. A 4 and B 4 
Speed diff. betw. B 2 and B 2 R and Speed 

diff. betw. A 2 and B 2 
Speed diff. betw. B 2 and B 2 R and Speed 

diff. betw. A 4 and B 4 
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ITEMS r EXPLANATION 

159 & 163 .446 Speed diff. betw. B 2 and B 2 R and Speed 
diff. betw. A 4 and B 4 

160 & 163 ~539 Speed diff. betw. B 4 and B 4 Rand Speed 
diff. betw. A 4 and B 4 

161 & 162 .464 Speed diff. betw. A 2 and B 2 and Speed 
diff. betw. A 2 Rand B 2 R 

162 & 163 .531 Speed diff. betw. A 2 R and B 2 R and Speed 
diff. betw. A 4 and B 4 

162 & 164 .701* Speed diff. betw. A 2 Rand B 2 Rand Speed 
diff. betw. A 4 Rand B 4 R 

163 & 164 • 7 31* Speed diff. b etw. A 4 and B 4 and Speed 
diff. betw. A 4 R and B 4 R 

137 & 138 
137 & 139 
137 & 161 
137 & 162 
137 & 164 
138 & 140 
138 & 162 

130 & 140 
139 & 164 
140 & 164 

142 & 159 
143 & 157 
143 & 144 
153 & 155 

• 731* 
.800* 
.709* 
.665* 
• 703* 
.920* 
.658* 

.857* 

.731* 

.755* 

.825* 
-.778* 

.770* 
•,510 

154 & 164 -.431 

155 & 156 .593 

155 & 159 .400 

155 & 157 -.553 

156 & 164 .426 

157 & 163 .624 

157 & 159 -~760* 

158 & 159 .494 

A 2 speed and A 2 R speed R 
A 2 speed and Speed A 4 
A 2 speed and Speed diff. betw. A 2 and B 2 
A 2 speed and Speed diff. betw. A 2 R and B 2 R 
A 2 speed and Speed diff. bet11. A 4 Rand B 4 R 
Speed A 2 R and Speed A 4 R 
Speed A 2 Rand Speed diff. betw. A 2 Rand 

B 2 R 
Speed A 4 and Speed A 4 R 
Speed A 4 and Speed diff. betw. A 4 R and B 4 R 
Speed A 4 Rand Speed diff. betw. A 4 R and 

B 4 R 
Speed B 2 Rand Speed diff. betw. B 2 and B 2 R 
Speed B 4 and Speed diff. betw. B 2 and B 4 
Speed B 4 and Speed B 4 R 
Speed dif£. betw. A 2 and A 4 and Speed diff. 

betw. A 2 and A 2 R 
Speed dif£. b etw. A 2 R and A 4 R and Speed 

diff. betw. A 4 R and B 4 R 
Speed dif£. betw. A 2 and A 2 R and Speed 

diff. betw. A 4 and A 4 R 
Speed diff. betw. A 2 and A 2 Rand Speed 

diff. betw. B 2 and B 2 R 
Speed diff. betw. A 2 and A 2 Rand Speed 

diff. betw. B 2 and B 4 
Speed diff. betw. A 4 and A 4 Rand Speed 

diff. btw. A 4 Rand B 4 R 
Speed diff. betw. B 2 and B 4 and Speed 

diff. betw. A 4 and B 4 
Speed diff. betw. B 2 and B 4 and Speed 

dif£. betw. B 2 and B 2 R 
Speed diff. betw. B 2 and B 4 Rand Speed 

diff. betw. B 2 and B 2 R 
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ITEMS r EXPLANATION 

158 & 162 -.515 Speed diff. betw. B 2 and B 4 R and Speed 
diff. betw. A 2 R and B 2 R 

161 & 164 .519 Speed diff. betw. A 2 and B 2 and Speed 
diff. betw. A 4 R and B 4 R 

161 & 163 .427 Speed diff. betw. A 2 and B 2 and Speed 
diff. betw. A 4 and B 4 

161 & 162 .420 Speed diff. betw. A 2 and B 2 and Speed 
diff. betw. A 2 R and B 2 R 

162 & 163 .535 Speed diff. betw. A 2 Rand B 2 Rand Speed 
diff. betw. A 4 and B 4 

162 & 164 .698* Speed diff. betw. A 2 R and B 2 Rand Speed 
diff. betw. A 4 R and B 4 R 

163 & 164 .664* Speed diff. betw. A 4 and B 4 and Speed 
diff. betw. A 4 R and B 4 R 

* p ::t .05 
A = Reproduction method 
B = Production method 
V = Verbal method 
R = Retest session 

9-5 



ITEMS 

TABLE X 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

ACCURACY 

r EXPLANATION 

136 & 145 -.653* Verbal 22 min. extent and Accuracy error A 2 

146 & 148 
147 & 148 
149 & 151 
149 & 159 
150 & 152 
151 & 152 
151 & 158 

131 & 134 

132 &134 

136 & 149 
145 & 146 
145 & 147 
146 & 148 
146 & 152 
147 & 148 
149 & 151 
149 & 161 
149 & 162 

150 & 152 
151 & 152 
151 & 162 

151 & 163 
152 & 163 

145 & 146 
145 & 147 
146 & 148 
147 & 148 
149 & 150 
149 & 151 

.613* 

.543 

.427 

.668* 

.929 

.789* 

.619* 

sees. 
Accuracy A 2" R and Accuracy A 4 R 
Accuracy A 4 and Accuracy A 4 R 
Accuracy B 2 and Accuracy B 4 
Accuracy B 2 and Speed diff. betw. B 2 and B 2 R 
Accuracy B 2 R and Accuracy B 4 R 
Accuracy B 4 and Accuracy B 4 R 
Accuracy B 4 and Speed diff. betw. B 2 and B 4 R 

.730 Ext. test diff. V 4" and Ext. test diff. 
circles 30 and body T • 

• 682* Ext. test diff. V 9 and Ext. test diff. 
circles 30 body T • 

• 686* Verbal ext. error 22 min. and Accuracy B 2 
.691* Accuracy A 2 and Accuracy A 2 R 
.790* Accuracy A 2 and Accuracy A 4 
.854* Accuracy A 2 R and Accuracy A 4 R 
.707* Accuracy A 2 Rand Accuracy B 4 R 
.112* Accuracy A 4 and Accuracy A 4 R 
.874* Accuracy B 2 and Accuracy B 4 
.702* Accuracy B 2 and Speed diff. betw. A 2 and B 2 
.748* Accuracy B 2 and Speed diff. betw. A 2 Rand 

B 2 R 
.713* Accuracy B 2 Rand Accuracy B 4 R 
.691* Accuracy B 4 and Accuracy B 4 R 
.755* Accuracy B 4 and Speed diff. betw. A 2 Rand 

B 2 R 
.730* Accuracy B 4 and Speed diff. betw. A 4 and B 4 
.709* Accuracy B 4 Rand Speed diff. betw. A 4 and B 4 

.745* Accuracy A 2 and Accuracy A 2 R 

.755* Accuracy A 2 and Accuracy A 4 

.929* Accuracy A 2 Rand Accuracy A 4 R 

.888* Accuracy A 4 and Accuracy A 4 R 

.823* Accuracy B 2 and Accuracy B 2 R 

.929* Accuracy B 2 and Accuracy B 4 
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ITEMS r EXPLANATION 

149 & 157 -.834* Accuracy B 2 and Speed diff. betw. 
150 & 152 .859* Accuracy B 2 R and Accuracy B 4 R 
151 & 152 .861* Accuracy B 4 and Accuracy B 4 R 
151 & 157 -.634 Accuracy B 4 and Speed diff. betw. 
151 & 163 -.634 Accuracy B 4 and Speed diff. betw. 

* p = .05 
A = Reproduction method 
B = Producation method 
V = Verbal method 
R = Retest session 

J 
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ITEMS 

76 & 80 
76 & 82 
76 & 145 
76 & 136 
77 & 102 

78 & 107 
80 & 136 
80 & 145 
80 & 129 
81 & 129 
81 & 150 
81 & 152 
82 & 136 

82 & 145 
83 & 107 
85 & 98 

85 & 106 

86 & 138 

86 & 140 

86 & 104 

86 & 88 

87 & 103 
87 & 136 
87 & 162 

87 & 131 
90 & 105 
91 & 103 

TABLE XI 

CORRELATION COEFFICIENTS EXTRACTED 
FROM THE INTERCORRELATION MATRIX 

PERSONALITY VARIABLES 

r 

.570* 

.827* 

.839* 
-.557* 

.587* 

.574* 
-.629* 

.547* 
-.372 

• 527C> 
.432 
.390 

-.617* 

.954* 

.512 

.397 

.700* 

.508 

.476 

.361 

.366 

.597* 

.371 
-.368 

-.417 
.544 
.439 

EXPLANATION 

Achievement and Nurturance 
Achievement and Getting up at same t~e daily 
Achievement and Accuracy error A 2" 
Achievement and Verbal ext. error 22 min. 
Aggression and Waking up though just fallen 

asleep 
Sex and Accurate sense of time 
Nurturance and Verbal ext. error 22 
Nurturance and Accuracy-error A 2" 
Nurturance and B 4" dist. test retest trials 
Narcissism and B ext. test diff. dist. 4" 
Narcissism and Accuracy t~e B 2 R 
Narcissism and Speed B 4 R 
Get up same ttme daily and Verbal accuracy 

22 mine. 
Get up same time daily and Accuracy A 2" 
Wearing a watch and Accurate sense of ttme 
Wish to live in world without time and Few 

minutes often seems hours 
Wish to live in world without time and Clocks 

never invented 
Difficulty remembering what day or date and 

Speed A 2 R 
Difficulty remembering what day or date and 

Speed A 4 R 
Difficulty remembering what day or date and 

Father dominant 
Difficulty remembering what day or date and 

Like relive childhood 
Happy childhood and Childhood days unreal 
Happy childhood and Verbal accuracy 22 mins. 
Happy childhood and Speed diff. betw. A 2 R 

and B 2 R 
Happy childhood and Test retest diff. V 4" 
Pressed for time and Dominant father 
Poor memory for past events and Childhood 

days unreal 
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ITEMS 

91 & 136 

92 & 101 

93 & 96 

98 & 116 

98 & 106 

100 & 147 
101 & 148 

101 & 147 

103 & 130 

104 & 158 

104 & 119 
108 & 151 
108 & 152 
108 & 127 
111 & 150 
112 & 124 

114 & 117 

116 & 119 

76 & 97 

77 & 123 
79 & 150 
80 & 81 
80 &127 
86 & 122 

86 & 117 

91 & 92 

91 & 96 

97 & 105 

r 

-.508 

.554* 

.484 

.366 

.397 

-.381 
.385 

.652* 

-.696* 

.464 

.429 

.441 

.398 

.391 

.361 

.590* 

.653* 

.578* 

-.586 

.646* 
-.429 
-.541 

.389 

.528 

-.678* 

.478 

.454 

-.400 

EXPLANATION 

Poor memory for past events and Verbal accuracy 
22 mins. 

Hard to get started and Memories of childhood 
events like yesterday 

Days go slowly weeks and months fly and Often 
in a trance 

Few minutes often seems like hours and Waste 
time a lot 

Few minutes often seems like hours and Better 
off if clocks never invented 

Daydream a lot and Accuracy A 4 
Memory for childhood events like yesterday and 

Accuracy A 4 R 
Memory for childhood events like yesterday and 

Accuracy A 4 
Childhood days unreal and Verbal ext. test 

diff. 2" 
Father dominant and Speed diff. betw. B 2 and 

B 2 R 
Father dominant and Guilty when late 
Easily bored and Accuracy B 4 
Easily bored and Accuracy B 4 R 
Easily bored and Ext. test retest diff. B 4 time 
Impatient to wait and Accuracy B 2 R 
Great faith in future and A ext. test diff. 

dist. 2" 
Annoyed if watch stops and Anxious when 

uncertain of time 
Waste time a lot and Guilty when late 

T.A.T. achievement and Hard time remembering 
dates 

T.A.T. aggression and Ext. test diff. A 4" time 
T.A.T. abasement and Accuracy B 2 R 
T.A.T. nurturance and T.A.T. Narcissism 
T.A.T. nurturance and Ext. test diff. B 4 time 
Difficulty remembering dates and Ext. test 

diff. A 2 time 
Difficulty remembering dates and Anxious 

about time 
Poor memory for past events and Hard to get 

started on things 
Poor memory for past events and Often in a 

trance 
Hard time remembering dates and Mother 

dominant 
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ITEMS r 

101 & 104 -.432 

105 & 115 .408 
105 & 116 -.523 
106 & 124 -.940* 

106 & 125 -.953* 

106 & 128 •.928* 

106 & 139 -.669* 
106 & 140 •.677* 

106 & 151 -.555 

106 & 152 -.770* 

106 & 155 -.802* 

106 & 163 -.719* 

106 & 157 -.720* 

106 & 164 -.692* 

106 & 110 -.468 

106 & 150 -.441 

106 & 153 

111 & 151 
111 & 152 
116 & 152 
82 & 147 
82 & 145 
92 & 105 
110 & 139 
110 & 140 
110 & 142 
110 & 144 
110 & 128 

. 736* 

.393 

.460 
-.398 

.423 

.388 
-.645* 

.466 

.489 

.443 

.432 

.509 

110 & 118 -.676* 
118 & 151 -.389 
118 & 125 -.664* 

EXPLANATION 

Memories of childhood events as tho' happened 
yesterday and Father dominant 

Mother dominant and Guilty if sleep late 
Mother dominant and Wa&te time a lot 
Better off if clocks never invented and Ext. 

test diff. A 2 dist. 
Better off if clocks never invented and Ext. 

test diff. A 4 dist. 
Better off if clocks never invented and Ext. 

test diff. B 2 dist. 
Better off if clocks never invented and Speed A 4 
Better off if clocks never invented and Speed 

A4R 
Better off if clocks never invented and 

Accuracy B 4 
Better off if clocks never invented and 

Accuracy B 4 R 
Better off if clocks never invented and Speed 

diff. betw. A 2 and A 2 R 
Better off if clocks never invented and Speed 

diff. betw. A 4 and B 4 
Better off if clocks never invented and Speed 

diff. betw. B 2 and B 4 
Better off if clocks never invented and Speed 

diff. betw. A 4 R and B 4 R 
Better off if clocks never invented and Good 

at saving time 
Better off if clocks never invented and 

Accuracy B 2 R 
Better off if clocks never invented and Speed 

diff. betw. A 2 and A 4 
Impatient to wait and Accuracy B 4 
Impatient to wait and Accuracy B 4 R 
Waste time a lot and Accuracy B 4 R 
Get up same time daily and Accuracy A 4 
Get up same time daily and Accuracy A 2 
Hard to get started and Mother dominant 
Good at saving time and Speed A 4 
Good at saving time and Speed A 4 R 
Good at saving time and Speed B 2 R 
Good at saving time and Speed B 4 R 
Good at saving time and Ext. test diff. B 2 

dist. 
Good at saving time and Written timetables 
Written timetables and Accuracy B 4 
Written timetables and Ext. test diff. A 4 dist. 
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ITEMS r 

118 & 128 -.640 
118 & 152 -.622 
121 & 126 .398 

121 & 127 .393 

95 & 96 .529 

96 & 97 .599 

100 & 117 .408 

79 & 128 • 391 
79 & 129 .409 
91 & 103 .553 

91 & 145 -.600 
91 & 130 -.870* 

91 & 132 -.751* 

87 & 164 .659* 

87 & 93 -.402 

87 & 95 -.446 
87 & 107 .418 
88 & 108 .480 
104 &105 -.529* 
105 & 134 .395 
105 & 135 -.442 
85 & 106 .431 

99 & 152 .458 
99 & 111 .606 
99 & 123 .678* 
99 & 126 .670* 
99 & 127 .695* 
99 & 128 .772* 
99 & 129 • 803* 
99 & 149 .672* 
99 & 151 .710* 
111 & 128 • 541 
111 & 129 • 561 
111 & 151 .501 

EXPLANATION 

Written timetables and Ext. test diff. B 2 dist. 
Written timetables and Accuracy B 4 R 
Often early for appts. and Ext. test diff. 

B 2 time 
Often early for appts. and Ext. test diff. 

B 4 time 
Future too uncertain to plan and Often in a 

trance 
Often in a trance and Hard time remembering 

dates 
Day dream a lot and Anxious when uncertain 

of time 

T.A.T. abasement and Ext. test diff. B 2 dist • 
T.A.T. abasement and Ext. test diff. B 4 dist. 
Poor memory for past events and Childhood days 

unreal 
Poor memory for past events and Accuracy A 2 
Poo~emory for past events and Ext. test 

diff. v 4 
Poor memory for past events and Ext. test 

diff. v 9 
Happy childhood and Speed diff. betw. A 4 R 

and B 4 R 
Happy childhood and Days go slowly weeks and 

months fly 
Happy childhood and Future too uncertain to plan 
Happy childhood and Accurate idea of time 
Like to relive childhood and Easily bored 
Father dominant and Mother dominant 
Mother dominant and Ext. test diff. circles 30 
Mother dominant and Error 22 minds. V•accuracy 
Wish lived in world of no time and Better off 

if clocks never invented 
Often in a hurry and Accuracy B 4 R 
Often in a hurry and Impatient to wait 
Often in a hurry and Ext. test diff. A 4 time 
Often in a hurry and Ext. test diff. B 2 time 
Often in a hurry and Ext. test diff. B 4 time 
Often in a hurry and Ext. test diff. B 2 dist. 
Often in a hurry and Ext. test diff. B 4 dist • 
Often in a hurry and Accuracy B 2 
Often in a hurry and Accuracy B 4 
Impatient to wait and Ext. test diff. B 2 dist • 
Impatient to wait and Ext. test diff. B 4 dist • 
Impatient to wait and Accuracy B 4 

11-4 



ITEMS 

111 & 126 
111 & 127 
111 & 149 
111 & 150 
82 & 115 
82 & 145 
82 & 147 
84 & 88 
107 & 130 
107 & 162 

118 & 130 
118 & 132 
89 & 99 
89 & 128 
89 & 129 
89 & 151 
89 & 149 
89 & 150 
89 & 126 
95 & 96 

* p = .05 

r 

.478 

.443 

.432 

.452 

.461 
-.401 
-.445 

.514 

.539 

.510 

.701* 

.664* 

.625 

.564 

.565 

.550 

.463 

.493 

.478 

.543 

EXPLANATION 

Impatient to wait and Ext. test diff. B 2 time 
Impatient to wait and Ext. test diff. B 4 t~e 
Impatient to wait and Accuracy B 2 
Impatient to wait and Accuracy B 2 R 
Get up same time daily and Guilty if sleep late 
Get up same time daily and Accuracy A 2 
Get up same time daily and Accuracy A 4 
Watch set fast and Like to relive childhood 
Accurate idea of time and Ext. test diff. V 2 
Accurate idea of t~e and Speed diff. betw. 

A 2 R and B 2 R 
Written timetables and Ext. test diff. V 2" 
Written timetables and Ext. test diff. V 9 
One track mind and Often in a hurry 
One track mind and Ext. test diff. B 2 dist. 
One track mind and Ext. test diff. B 4 dist. 
One track mind and Accuracy B 4 
One track mind and Accuracy B 2 
One track mind and Accuracy B 2 R 
One track mind and Ext. test diff. B 2 time 
Future too uncertain to plan and Hard to get 

started 

A = Reproduction method 
B = Production method 
V e Verbal method 
R = Retest session 

11-5 



Item No. 

1 

2 

3 
~ 4 •• 

··~ :t 
s 
6 

7 

8 

9 

10 

11 

12 

APPENDIX A-1 

MEANS AND STANDARD DEVIATIONS FOR AU. ITEMS 
SUBJECTED TO STATISTICAL ANALYSIS 

Neurotic: Medical 
Description M. S.D. M. S.D. - - -

Age 28.07 7.47 27.08 6.66 

Sex 1.43 .so 1.48 .51 

Marital status 1.37 .61 1.48 .59 

No. in family 3.63 1.52 3.40 1.96 

Position iD family 2 .• 40 1.45 2.15 1.80 

School standard achieved 9.47 .94 9.48 .92 

Occupation 3.47 1.38 3.36 1.08 

Parents marital status 2.27 1.66 2.28 1.40 

Diagnosis-severity 2.23 .90 3.04 1.70 

Work consistency 1.93 .83 1.35 .70 

Living conditions 1.33 .48 1.12 .33 

Upbringing 1.07 .25 1.08 .28 

Normal 
M. S.D. - -

27.08 6.66 

1.48 .51 

.1.40 .so 
2.76 1.96 

1.84 1.55 

9.48 .92 

3.64 .91 

2.24 1.51 

- -
1.16 .38 

1.12 .33 

1.04 .20 



Neurotic Medical Normal 
Item No. Description M. S.D. M. .§..:.!h !:!.:.. ~ - - -

13 School attitude 1.53 .51 1.32 .48 1.20 .41 

14 Importance of time 1.70 .47 1.12 .33 1.04 .20 

15 Speed of time 1.73 .83 1.40 .58 1.36 .57 

16 Parents soc. ec. status 3.87 1.36 3.72 1.10 4.40 1.50 

17 Religious intensity 3.37 1.43 3.12 1.36 3.32 1.38 

18 Attitude to work 1.77 .43 1.24 .44 1.32 .48 
... 19 Date and day 1.50 .51 1.12 .33 1.16 .37 I 

('i\ 
~~' 20 Ravens.Matrices 20.20 6.81 23.48 4.86 24.16 3.90 

u 

21 No. time words 4.30 1.78 4.28 1.79 3.84 1.57 

22 Time Perspective I 
Extension 4.57 1.76 5.16 1.84 4.80 1.76 

23 Time Perspective II 
Extension 10.73 3.69 14.72 1.62 14.56 2.77 

24 Ttme Perspective III 
Extension & Coherence 15.30 4.16 19.96 2.51 19.40 3.62 

25 Future-Density 6.17 2.97 8.56 1.64 8.68 1.38 

26 *Future-Density 
Coherence&Organisation 13.83 7.54 26.08 6.88 28.92 5.82 



Neurotic Medical Normal 
Item No. Descriptiot1 M. S.D. M. ~ H:. S.D. - - -

27 Verbal estimate 
22 mins. 18.67 6.01 23.80 6.17 21.28 7.07 

28 Concentration-No. the's 10.67 3.30 11.12 3.35 10.72 3.02 

29 Verbal est. 2 sees. 4.96 4.14 4.28 2.64 3.08 1.12 

30 Verbal est. 2·secs. 
retest 3.57 3.56 4.84 5.75 3.72 2.56 

31 Verbal est. 4 sees. 10.25 10.13 10.88 10.27 9.92 8.85 

,.. 32 Verbal est. 4 sees. 

® 
retest 6.20 5.31 9.10 11.22 7.88 6.13 

33 Verbal est. 9. sees. 22.20 21.78 18.00 11.99 15.08 14.81 

34 Verbal est. 9 sees. 
retest . 13.45 12.29 17.50 16.69 12.00 7.52 

35 A Linear reproduction 
of buzzer 2 sec. Time 2.27 .70 2.18 .79 2.13 .62 

36 A Linear reproduction 
of buzzer 2 sec. R Time 2.04 .64 1.90 .61 1.80 .57 

37 A Linear reproduction 
of buzzer 4 sec. Time 4.22 1.13 4.04 1.34 4.04 1.20 

38 A Linear reproduction 
of buzzer 4 sec. R Time 3.80 1.15 3.61 1.39 3.62 1.09 



Neurotic Medical Normal 
--- Item No. Description M. S.D. M. S.D. M. S.D. - -

39 A Linear Reproduction 
of buzzer 2 see. Dist. 27.09 9.28 27.10 13.8.5 23.01 12.27 

40 A Linear Reproduction 
of buzzer 2sec. R Dist. 31.42 26.19 28.04 1.5 • .57 25.36 21.77 

41 A Linear Reproduction 
ofi buzzer 4 sec. Dist. 46.91 30.30 .50.71 27.92 40.49 27.45 

42 A Linear Reproduction 
of buzzer 4sec. R Dist • .52.95 40.34 52.13 29.29 43.86 39.14 

~ 
43 B Verbal stimulus & 

linear production -

2 sec. Time 3.14 4.67 2.13 3.06 1.90 .24 

44 B Verbal stimulus & 
linear production 
2 sec. R Time 2.18 1.46 1.73 1.59 1.82 1.13 

45 B Verbal stimulus & 
linear production 
4 sec. Time 4.49 4.03 2.97 2.53 3.70 2.89 

-~' 

46 B Verbal stimulus & 
linear production 
4 sec. R Time 4.11 2.90 2.7.5 2.07 3.31 2.10 

47 B Verbal stimulus & 
linear production 
2 se-c. Dist. 29.79 22.37 26.49 16.51 17.31 16.83 



Neurotic Medical Nol!'IDAl 
Item.No •. Description M~ s .. D. M. S.D. !b. s .. n. - -.. 

48 . B Verbal stimulus & 
linear production 
2 see. R Dist. ·26.41 26.19 21.04 . 18.58 . 20.11 16.84 

.. 
. 49 B Verbal stimulus & 

linear pt'Oduction 
4 see. Dist. 59.85 41.68 42.70. 21.20 33.09 25.91 

so B Verbal stimulus & 
linear production. 

·4 sec~ R Dist. 57.79 48.71. 28.92· . 27.19 30.66 ·.· 27.39 

~co . .51 Body tempo Tapping No·. 91.37 46.65 99.60 39.25 82.20 25.39 
,.· ~ 

\llc ·\:. .. 52 Body tempo Tapping Ro •. 
retest. 95.37 35~70 112.60 37.90 91.40 . 34.23 

53 Body temp<) Circles N~. 26.60 16.09 21.56 10.27 19.68 9.41 

S4 .Body tempo .Circles No. 
· ~etest 30.13 13.81 30.48 13,.49 24.40 12.95 

55 ··A Amount of test retest 
~ifference•Direction 
.A 2 Time -.39 .37 -.30 .• 24 -.26 .05 

56 A Amount of test retest 
difference-Direction · 
A 4 Time -.48 .. .11 . -.42 .. .37 -.41 .08 



Neurotic Medical Normal 
Item No. Desc_r_iption M. S.D. M. S.D. !:h S.D. - -

57 A Amount of test retest 
difference-Direction 
A 4 Dist. 4.35 2.19 -.30 .09 2.35 1.04 

58 A Amount of test retest 
difference-Direction 
A 4 Dist. 5.68 3.04 1.42 .89 3.42 1.40 

59 B Amount of test retest 
difference-Direction 
B 2 Time .... 37 .27 -.22 .18 -.77 .20 

tz:a. 60 B Amount of test retest 

® difference-Direction 
B 4 Time •.25 .26 ~.21 .20 -.40 .28 

61 B Amount of test retest 
difference-Direction 
B 2 Dist. -3366 3.03 -5.47 4.62 2 .. 81 1.32 

62 B Amount of test retest 
difference-Direction 
B 4 Dist. 4.98 2.95 12.46 6.60 -1.09 1.34 

63 Amount of test retest 
difference V 2 sees. -1.48 .60 • 72 .47 .64 .22 

64 Amount of test retest 
difference V 4 sec. -4.18 1.53 -1.38 .60 -2.20 .59 



Neurotic Medical Nonnal 
Item No. Description M. S.D. !!:.. S.D. M. S.D. - - - -

65 Amount of test retest 
difference v 9 sees. -9.00 6.64 -.34 .28 -3.08 1.47 

66 Amount of test retest 
difference Body Tempo 
Tapping 2.62 1.90 8.28 2.13 9.20 2.24 

67 Amount of test retest 
difference Body Tempo 
Circles 3.91 2.93 8.52 7.62 4.72 3.91 

~ 
68 A Range of estimations 

2 sec. Time 1.37 1.19 1.34 .95 .94 .69 
) 

j 

69 A Range of est~tions 
2 R sec. Time .91 .46 .86 .60 .66 .35 

70 A Range of estimatiOns 
4 sec. Time 2.10 1.78 2.05 1.10 1.94 1.53 

71 A Range of estimations 
4 R sec. Time 1.59 .95 1.41 .75 1.30 .67 

72 A Range of estimations 
2 sec. Dist. 9.64 5.74 10.58 9.46 10.32 7.33 

73 A Range of estimations 
2 R sec • Dist. 9.96 8.92 11.76 5.51 7 .. 98 2.58 

74 A Range of est~tions 
4 sec. Dist. 22.29 21.41 20.08 18.80 20.46 9.51 



Neurotic Medical Normal 
Item No. Descripti()n !:!.:. §.:1h M. S.D. M. S.D. - -

75 A Range of estimations 
4 R sec. Dist. 24 .. 47 -21.20 14.56 7.57 11.95 6.17 

76 T.A.T. Achievement 9.50 3.03 9.64 1.98 10.16 2.15 

77 T.A.T. Aggression 16.43 4.92 11.68 2.23 11.48. 3.57 

78 T.A.T. Sex 10.63 4.41 9.08 1.63 10.44 2.10 

79 T .A.T. Abasement 14 .. 57 3.70 10.52 1.85 12.68 4.22 

80 T. A. T. Nurturance 9.67 1.90 11.88 2.07 16.96 4.47 
r".,. ';, . 

81 T.A.T. Narcissism 2.10 2.03 1.56 .51 1.76 .44 i.--e¥ 

~ 
82 C-~~:G!tting up in morning 2.10 2.03 1.56 .51 1.76 .44 

83 Wearing a watch 1.27 .45 1.08 .28 1.20 .41 

84 Watch set fast 1.83 .59 1.68 .48 1.76 .44 

85 World without time 1.67 .48 1.88 .33 1.84 .47 

86 Difficulty remembering 
day date 1.67 .80 1.48 .51 1.44 .51 

87 Happy childhood 1.27 .58 1.32 .48 1.08 .• 40 

88 Relive childhood 1.77 .43 1 .. 80 .41 1.80 .41 

89 One tracked mind 1 .. 60 .56 1.84 .80 1.72 .46 



NEURoriC Medical Normal 
I~em No. Description M. S.D. M. S.D. M. S.D. -· - -

90 Pressed for time 1.80 .92 , .. 1.56 ~51 1.68 .48 

91 Poor memory for past 1.67. .55 1.96 .20 1.84 .37 

92 Hard to get started·. 1~30 .41 .· .. 1.60 .50 1.36 ..• 57 

93 Weeks & months fly 1.30 .65 1.32 .56 ·. 1.24 ~44 

94 Not. enough time . 1.70 .79 1~44 .51 1.52 .51 
!' ·_, 

95 Future too uncertai.n 1.57 .. 82 1 •. 72. .74 . 1.:44 .51 

96 Feel in a trance(dwaal) 1.33 .. ss . 1.40 .so 1.52" .51 

_.(,- ,.., 97 Difficulty r~embering 
~ ' " when things happened 1.17 .38. ' ·1 .. 36 .49 1.28 ·-.46 
: ·) 
' .... ·- ;' 

98 Minutes often like hours 1.40 .. 72 1.48 .51 1.60 .so :' 

99 Often in a hurry 1.47 .82 :1.32 .69 1.36 .49 

100 Day dreaming a lot ··. 1.47 .. 13 1.55 ..• 51 . 1.60 .• so 

101 Childhood menories 1.47 .s1 '-1.36 .. 49 . 1.64 .49 

102 _Wake up 1.67 .• 96' 1 •. 56 .71 1.68 .69 

103. _Childhood days unreal 1.70 .54 t.ss. .33 ·1.76 .44 

104 
. ·,, 

1.56 .sa Father.· dominant ·. 1~37 .• 56 . 1 • .5:2 .51 



Neurotic Medical Normal 
Item No. Description ~ S.D. ~ S.D. ~ S.D. 

105 Mother dominant 1.67 .48 1 .. 56 .51 1.60 .50 

106 Clocks never invented 1.67 .48 1.80 .41 1.96 .20 

107 Accurate idea of time 1.43 .68 1.24 .44 1.04 .35 

108 Easily bored 1.57 .73 1.48 .51 1.68 .56 

109 Definite idea next 
summer 1.83 .65 1.64 .49 1.52 .51 

110 Good at saving time 1.80 .76 1.28 .46 1.16 .37 

!> 111 Impatient to wait 1.27 .52 1.40 .58 1.36 .49 

·~ {~ 112 Faith in future 1.90 .80 1.28 .46 1.28 .54 

113 Need deadlines 1.43 .68 1.76 .44 1.52 .59 

114 Annoyed watch stops 1.60 .50 1.60 .50 1.52 .51 

115 Guilty sleep late 1.50 .57 1.44 .50 1.64 .49 

116 Waste time 1.30 .70 1.52 .71 1.48 .51 

117 Anxious uncertain of 
time 1.70 .47 1.68 .48 1.64 .49 

118 Written ttmetables 1.97 .56 1.80 .65 1.99 .03 

119 Guilty when late 1.30 .54 1.04 .20 1.32 .48 



Neurotic Medical Normal 
Item No. Description tl:. S.D. M. S.D. M. S.D. - -

uo Spare time 1.60 .81 1.72 .46 1.56 .51 

121 Often early 1.33 .48 1.28 .46 1.24 .44 

122 Extent test retest 
diff. A 2 Time .52 .47 .48 .39 .38 .37 

123 Extent test retest 
diff. A 4 Time •. 73 .69 .56 .44 .62 .61 

124 Extent test retest 
diff. A 2 Dist. 8.15 7.26 4.59 3.52 4.98 3.09 

iP 
t. .. 125 Extent test retest It!) 
\;,t diff. A 4 Dist. 15.38 13.72 6.29 5.38 6.65 4.71 

126 Extent test retest 
diff. B 2 Time 2.09 2.08 1.02 1.01 .78 .18 

127 Extent test retest 
diff. B 4 Time 1.97 1.57 .93 .18 1.29 1.24 

128 Extent test retest 
diff. B 2 Dist. 13.03 7.54 9.07 7.57 5.50 2.27 

129 Extent test retest 
· diff. B 4 Dist. 17.78 14.23 16.79 14.98 6.62 2.61 

130 Extent test retest 
diff. Verbal 2 2.26 1.76 2.04 1.43 1.20 1.19 



Neurotic Medical Normal 
Item No. • p_es_c'f:ipt_t~m M. S.D. M. S.D. ~ S.D. - - - -

131 Extent test retest 
Verbal 4 13.67 13.11 3.46 3.07 3.40 3.28 

132 Extent test retest 
Verbal 9 6.42 4.55 4.02 3.72 6.60 3.47 

. 133 Extent test retest 
dif£. Body Tempo 
Tapping 26.80 25.92 16.68 15.29 16.16 14.84 

134 Extent test retest 
diff. Body Tempo 

(~ Circles 10.83 8.53 9.32 6.57 5.92 5.02 

~ 135 Verbal 22 mins. error 
direction -3.03 2.04 1.80 .62 -.72 .70 

136 Verbal 22 mins. error 
extent 5.73 3.66 5.56 3.04 5.84 3.87 

137 Speed A 2 inches per 
sec. 12.89 6.40 12.95 5.33 10.85 5.09 

138 Speed A 2 R inches 
per sec. 14.90 7.65 14.97 6.92 12.79 7.15 

139 Speed A 4 11.48 5.89 12.58 5.46 9.83 5.63 

140 Speed A 4 Retest 13.68 7.93 15.32 7.57 11.61 7.25 

141 Speed B 2 13.46 9.54 10.14 4.41 10.71 5.85 



Neurotic Medical Nonnal 
Item No. Descl:!pti()t'l !1.:. S.D. ~ S.D. M. S.D. -

142 Speed B 2 Retest 13.45 7.93 12.07 5.95 10.55 5.22 

•143 Speed B 4 11.85 8.70 11.18 5.66 9.84 5.11 

144 Speed B 4 Retest 13.16 10.78 10.08 5.17 9.95 5.88 

145 Accuracy A 2" 1.01 .40 .18 .08 .09 .06 

146 Accuracy A 2" R .09 .06 -.09 .06 -.09 .06 

147 Accuracy A 4" .26 .10 .04 .03 .04 .01 

148 Accuracy A 4" R -.14 .11 -.35 .14 -.32 .11 
:;....._ 

~ 149 Accuracy B 2 .• 58 .29 .12 .03 -.10 .02 
...., 

150 Accuracy B 2 R .11 .10 -.33 .12 -.31 .10 

151 Accuracy B 4 .59 .50 -.99 .35 -.21 .04 

152 Accuracy B 4 R .19 .03 -1.24 .21 -.62 .21 

153 Speed differences 
between A 2 & A 4 1.72 1.57 .36 .34 .97 .25 

154 Speed differences 
between A 2 R& A 4 R .95 .31 -.34 .29 1.14 .22 

155 Speed differences 
between A 2 & A 2 R 2.11 1.43 2.03 1.47 1.89 1.31 



Neurotic .Medical Normal 
Item No. J)esc,ripti()" M. S.D. - M. - S.D. M ......:.. S.D • 

156 ·Speed differences 
between A 4 & A 4 R- 2.45 2.38 2.73 2.40 1.79 1.48. 

'. 

-~ '.157 Speed differences 
-~' 

between B 2 & B 4 1.35 . 1.01· •1.04 .70 .75 .36 

15·8 · Speed differences 
between B 2 & B 4 R 2.02 -1.48 2.10 1.48 1.00 .30 

. . . . ; 

~9- · Speed differe_nces 
... 

between B 2 & B 2 R --.34 .09 1~93 .• 78 •.16 .03 

~ 
160 Speed differences 

between B 4·& B 4 R. 1,;06 .64 •1.17 .79 -.29 .12 
. 
' 

161" 
. . . 

Speed diffe-rences· 
J tietween A 2 & B 2 .28 .10. 3.47 2.83 ~18 ~07 

162 Speed differences 
between A 2 R & B 2 R 1.59 .64 2.90 2.74 2.47 . 2~37 

163 -~ Speed differences 
between A 4 & B 4 -.40 - .. 06 1.40 .64 .'26 .• 20 

164 Speed differences 
betweenA4R&B4R .93 .68. 5.24 4.7+ 2.34· 1.44 



APPENDIX~~ 

BRIEF DESCRIPTION OF SUBJECTS IN THE NEURCYfiC GROUP 

Subject One 

27 year old, unmarried female. Went as far as Std. 7 at 

school. The fifth of six children all brought up in an 

institution. Has held the same job as a typist and switch• 

board operator for ten years and presently on temporary 

leave. Living alone. Anxious and depressed. 

Subject Two 

19 year old, unmarried male. Went as far as Std. 8 at 

school. Only child of mother's first marriage. Has 

railway job as clerk and also on temporary leave. Living at 

home with mother who has remarried. Anxious and depressed. 

Subject Three 

19 year old, unmarried male. Went as far as Std. 10 at 

school and just finished. Eldest of two children and living 

at home with parents. Not occupied at present but thinking 

of doing medicine. Did well at school. Had hysterical 

paralysis of leg previously. Anxiety state, particularly 

concerned about the future. 



Subject Four 

36 year old married childless female. Husband blind tele­

phonist. Went as far as matric at school. The youngest in 

a family of three. Resigned from job of own accord. Typist 

bookkeeper with a good work record at a funeral parlour, but 

wants to do other kind of work. Married 11 years. Living 

with husband and managing own home. Depression and anxiety 

with obsessional features and kleptomania. 

Subject Five 

32 year old married female with two children. Husband a 

doctor. Patient also a doctor. Youngest in family of three. 

Father died when patient seven years old. Mother died two 

years ago. Resigned from hospital post recently as unable to 

function at work. Living at home with husband and family. 

Married seven years. Severe depressive reaction to mother's 

death and very anxious. 

Subject Six 

32 year old married female with two children. Went as far 

as matric and did well at school. Worked only for a short 

while in office. Now a housewife. The youngest in a family 

of three. Husband small business owner. Married nine years. 

B-2 



Living at home with husband and children, cannot manage 

household. Depression in a basically hysterical personality. 

subject seven 

21 year old unmarried male. Honours student and part ttme 

demonstrator. Excellent academic record. Not able to 

attend university, now on sick leave. Will return to 

studies. Elder of two children. Father lawyer and politician. 

Patient living at home with parents and sister. Acute 

anxiety state and depression. Father also c:onfi~ed 

alcoholic. 

t/Subject Eight 

37 year old unmarried female. Father living ,mother died six 

years ago. Failed Std. 9 at school but then went to 

technical college and completed Std. 9 there plus commercial 

course and shorthand typing. Has worked in same job for 17 

years and regarded as highly efficient, very devoted to 

employers. Lives on own in a flat. Depression which bas 

built up very gradually over the last number of years. 

Subject Nine 

19 year old unmarried male. Went as far as Std. 8 at school 

and then left in middle of Std. 9 because of difficulties 



concentrating. Has poor work record over last two years. 

Mother had just died after lengthy illness. Patient living 

at home with father, a chemist, and 24 year old brother, a 

doctor. Patient the younger of two boys. Depression and 

anxiety state. 

Subject Ten 

31 year old female, married to an accountant and has one 

child. Been doing clerical work but no longer working and 

bas just taken unpaid leave. Patient the fourth in a family 

of five. Father worked on railways all his life now 

retired. Parents live near patient. Patient living at home 

with husband and son. Depression and anxiety. 

Subject 11 

24 year old unmarried male. Went as far as Std. 8 at school. 

Would like to go back now. Working as a clerk in the police 

force for the last five years but never liked it. Now left 

and has no job. Mother died when patient was 12. Patient 

the second of four children. Father now remarried and 

patient living with this family. Stepmother has three 

children of her own. Anxiety state and depression. 



vSubject 12 

27 year old unmarried male. Highly qualified in physics, 

lecturing at university. On sick leave from department. 

Only child, until recently living with parents but now 

sharing a house with friends. Father civil engineer. 

Patient used to love work until suddenly found he could no 

longer cope because of extreme anxiety. · oepression and many 

psychosomatic complaints. 

Subject 13 

Married 33 year old female. Separated from husband, has an 

only child who is brain damaged. Went as far as matric at 

school and then to college. Always enjoyed working until 

before pregnancy three years ago. Patient youngest of three 

children. Father died when patient 3\ years old. Patient 

now livi~g with mother who is an executive in a large 

business organisation. Depressive reaction in response to 

traumatic experience of birth of brain damaged child and 

husband's disinterest. 

Subject 14 

26 year old unmarried female. Lecturer at university on 

sick leave from department. The eldest of four children. 
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Parents living overseas, patient only been here two years. 

Father a representative for large firm selling business 

systems. Patient sharing a flat. with older colleague, 

Anxiety and depression. 

Subject 15 

24 year old unmarried male. Technician••engineering tool 

maker. Educated overseas. Working for S .A. Navy but 

recently dismissed because of poor participation at work. 

Been back in the country just over a year. The eldest of 

three children. Parents had emigrated to S.A. again and 

patient came to visit and remained. Had good job before but 

liked it here initially. Father is an engineer. Patient 

lives on own. Very anxious and recently very depressed. 

SubJect 16 

19 year old unmarried male. Went as far as Std. 10. Now on 

sick leave from council. Never liked school or work, wants 

to join merchant navy. Eldest of five children. Father 

clerk in city council. Mother used to work in the bank but 

had a baby nine months ago so is now at home. Patient 

living with own family. Depressed, anxious and very 

restless. 



Subject 17 

24 year old unmarried female. Went as far as Std. 7 at 

school. Did nursing and then went to Europe. Both parents 

dead many years and patient the second youngest of four 

children. Two elder brothers married. Had a part time job 

when became ill but since given it up. Went to Europe and 

came straight back. Boarding with a family. Depression in 

a basically hysterical personality. 

Subject 18 

21 year old unmarried female. QUalified junior school 

teacher recently dismissed from her post at a school away 

from her cape Town home. First year of teaching but always 

worked hard at school and college. The eldest of four 

children. Now living at home with parents. Father a 

commercial traveler. Patient says she is going back to 

teaching. Hysteric in an acute anxiety state. 

Subject 19 

37 year old married female who has two children. Been in 

S.A. since 1947. Took Std. 10 in S.A. and became comptameter 

operator. Still working on Saturdays and one afternoon during 

the week. Patient the youngest of five children. Lives at 
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home with husband and children. Married 20 years. Goes to 

work enthusiastically but bas to have someone take her and 

fetch her. Depression and phobic reaction since mother's 

death 1\ years ago. 

Subject 20 

19 year old male. Went as far as Std. 10 at school. Now a 

motor mechanic apprentice on sick leave. Away from home 

town and boarding with family. Two in family and patient 

the eldest. Parents are not in Cape Town and the patient is 

very lonely here. Anxiety state and depression. 

Subject 21 

26 year old unmarried male. Matriculated and then took a 

B.Sc. Became a school teacher but found responsibility too 

much and lost control. Was a good scholar. Living at home 

with parents and brother. Patient is the older of the two 

in family. Father retired radio shop owner. Depressed, 

phobic and anxious. 

Subject 22 

22 year old unmarried male. Matriculated and then went to 

work in bank and has been there since leaving school, but 

has suddenly lost interest in it. Second eldest in family 



of four. Father has always worked on railways. Living at 

home with family. Depressed and anxious about the future • 

./ Subject 23 

28 year old unmarried male. Teacher in primary church school 

where father is the principal. Still living with father 

although had been teaching at other church schools and was 

highly thought of. Now on sick leave from school. Patient 

is the second eldest of six children~ Very strict family, 

rigid upbringing. Obsessive neurosis with depression. 

Subject 24 

34 year old divorced female medical student in final year of 

study. Has one child who lives with her. She used to teach 

for the Methodist Church before deciding to do matric and 

the~medicine. Patient is the fourth of five children. 

Parents both dead for many years. Living in a flat now and 

the rest of her family are overseas. The father had been 

considered a very unreliable individual. Depressed and 

anxious but Lmproving rapidly. Had made a suicide attempt 

but the consequences were not serious. 

Subject 25 

40 year old married female. Had matriculated and was just 
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two subjects short of a Social Science degree. Left to get ' 

married and had always found study very easy and was·anxious 

to finish her degree. But husband, a :civil· engineer, . 
. . 

worked too far away from any university for her to complete· 

the course. Father a butcher. in the country and the .patient 

was the eldest of four children.·. Living at home with 

husband and three children. Had taken part time·late 

afternoon job as cashier in supe~rket, while attending the 

day hospital. Had been depressed for a fetil years and then 

recently made a suicide atttmpt. Now physically ~ecovered 

and fit. but still depressed and filled with feelings of 

inferiority. 

Subject 26 

38 year old divorced female~ No children and bom in Europe 

but came to S .A. as an infant.· Has a degree in languages 

· and bas always held good responsible job.s until the onset of 
. . ~ 

her recent illness. Now quite unable to work. The youngest 

of a family· of tbree. N~··li~ing at home with parents. ~. 

Father a manufacturer's representative who bad formal 

sch(Jolinguntil w~t cou~d ,be~ coneic:ler~d an equivalent of 

Std. 8. ·· Father however considered to be a highly. knowledg• ·. 

able well read individual. Patient depressed·bad ·attempted 



suicide recently but had been depressed for two years 

previously. Now also looking for a new job and somewhat 

improved. 

Subject 27 

25 year old unmarried female. Matriculated and then took 

shorthand typist's course. Always did well at school but 

found working more difficult. Had had "a nervous breakdown" 

four years previously after unfortunate love affair and then 

left home and came to live in Cape Town. Very dependent on 

mother till she left home four years ago after breakdown. 

Youngest of three children and father had died when the 

patient was 15 years old. Resigned from job to attend day 

hospital. Anxiety state with obsessional features. 

Subject 28 

42 year old unmarried male. Had gone as far as matric at 

school and then into the army and been troubled ever since. 

Presently registered as a student in a librarianship course 

but he is considering giving it up altogether. Seven 

children in the family and he was the fourth. Father had 

owned a general dealer~ shop but had been dead seven years 

already. Mother also died long before that. Now living on 

~'.·H .. ' ~:2__-) 



own but near to sister. Has had many different kinds of jobs 

since the a~y. Has many varied intellectual interests. 

Depressed and anxious, passive dependent personality. 

Subject 29 

4lyear old unmarried female. Matriculated and did publicity 

work for safety first organisation for 20 years. Then spent 

three years working for an insurance firm but was dismissed 

for taking extended sick leave. Company would however be 

prepared to take her back should her health improve as she 

had been considered most efficient. Youngest in a family of 

six children. Living with invalid mother. Had attempted 

suicide after a hysterectomy. Father had been a barman and 

died when he was 41 years old. The patient is now considered 

physically fit but is still suffering a reactive depression 

and is basically a hysterical personality. 

Subject 30 

20 year old unmarried female. Went as far as Std. 9 at 

school and then bec~:~me a hairdresser. Much in demand in her 

trade. Parents living in country and father in police force. 

Patient very worried about what is happening to paren.ts all 

the time, although living on own away from them. The youngest 



APPENDIX q 

D~AILED DESCRIPTION. OF DATA SUBJ'ECTED TO STATISTICAL ANALYSJS. 
INDICATING SOURCE OF MATERIAL, CODING, SCORING, 

AND RATING SYSTEMS WHERE RELEVANT. 

Personal Social Data Items 1•12 and 16-17 

1. Age - Age taken to the nearest year. 

2. Sex - Male or female F • 1 M = 2. 

3. Marital status - Single 1 

Married 2 

Divorced 3 

Widowed 4 

4. Number in family i.e. how many siblings in their own 

family. 

5. Position in family i.e. subject's position in his own 

family. 

6. School standard achieved - Highest standard passed at 

school. 

7. Occupation • Implicit in the rating seale applied here is 

a reflection of the extent of schooling and post school 



8. 
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training the subject had received. All subjects were 

rated on a 7 point scale according to the system 

sugsested by Hollingshead and Redlich (1958). As this 

is an American system based on American culture patterns 

it could not be directly applied here and the following 

adaptation was made: 

Rating Explanation 

Parents 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Post-graduate professional training 

Matriculation plus a university degree 

Stds. 9 and 10 and a college diploma 

Stds. 9 and 10 and skill acquired while 
working on the "job" 

Std. 8 and skill acquired by taking a 

college course or apprenticeship where 
Std. 8 was a min~ requirement 

6 Std. 6 or 7 and a trade skill 

7 Std. 6 and no skill or trade 

living or divorced 

Living together 

Divorced 

Mother dead 

Father dead 

Both dead 

c-o 



9. Diaposis 

The neurotic patients were rated on a 5 point 

scale for the severity of their illness as compared with 

the other members of the group. On the basis of 

consultation with the doctor treating the patiants the 

most severely 111 patient was given a rating of S while 

the least 111 in the group was given a rating of 1. In 

this way a scale of severity of illness was built up for 

the Neurotic Group. 

The medical patients were rated in the same way. 

As the neurotic group of patients were all seen at a 

. relative.ly more acute stage of their illoess it was a 

little easier to evaluate them in this way. Many of the 

medical patients were well beyond the acute stage of 

their illnesses (they could not have been tested during 

the acute episodes). But they were all in the need of 

regular medical treatment. They were however rated in 

the same way according to the present level of severity 

of illness. 

11. Living conditions • 2 point rating scale 

1 Living at home with parents or with own family, 
or in family group 

2 Living alone 

. C-3 



12. How the subjects were brought up 

1 At home of parents 

2 In an institution or foster home 

16. Parents Social Economic $tatus 

The parents were rated according to the Hollingshead 

Index of Social Position (Hollin.gshead and Redlich 19.58 

pp. 387•397) adapted to make it relevant to the 

apprppriate South African cultural pattern. 

Rat ins 

1 

2 

3 

4 

s 
6 

7 

§x.J!lap.tion 

Executive and proprietors of large 
concerns and major professionals 

Managers and proprietors of medium 
sized businesses and lesser professionals 

Administrative personnel of large 
concerns, owners of small independent 
busineeses and semi•profeasionals 

Owners of little businesses, clerical 
and sales workers and technicians 

Skilled workers· 

Semi-skilled workers 

Unskilled workers 

17. The groups were all rated for intensity of religious 

belief in an intra•group member comparison. From the 

most deeply religious subject who would have a rat1og 

of 1 to the most non-religious member who would have a 

rating of S. Scale from 1•5. · 



Attitudes Towards School Work and Ttme 

13. Attitude toward school - rated on a 2 point scale 

1 Favourable attitude towards school 

2 Unfavourable attitude towards school 

14. Attitude towards time • rated on a 2 point scale 

1 Time important 

2 Ttme not important 

Don't care attitude was always given zero 

15. Speed of time passing - rated on a 3 point scale 

1 Fast 

2 slow 

3. Don't care attitude or do not see t~ as fast 
or slow 

18. Attitude towards work - rated on a 3 point scale 

1 Favourable 

2 Unfavourable 

3 Don't care about work 

10. Word record • rated on a 3 point sclae 

1 Good (consistent) 

2 Falr 

3 Poor 

·c~·s· '· ·~ ":,·" 



19. Knowledge of the days date - rated on a 2 point scale 

1 Date correct 

2 Date incorrect 

Orientation for the day and date - both had to be 

correct to rate 1 on 2 occasions 

20. Ravens Matrices 

All subjects were given the National Institute for 

Personnel Research Air Force Version of the Ravens 

Progressive Matrices. Subject's score was the number 

of items he answered correctly and the raw scores were 

used in the statistical criteria. It was not timed. 

Time Perspective Items 21-26 

21. Time Words 

A list of 20 words was read to the subjects in the 

following order: 1 school, 2 minute, 3 door, 

4 yesterday, 5 house, 6 week, 7 sand, 8 tomorrow, 

9 window, 10 second, 11 shoe, 12 hour, 13 day, 14 room, 

15 month, 16 chair, 17 time, 18 dog, 19 year, 20 sweet. 

The subject was then instructed to recall only 10 of 

the words on this list choosing the words he liked. 

The number of words associated with time was then recorded. 



22• These items were the Future Time Perspective scores 
25. 

based on the data elicited from the story completion 

tasks. This was one story completion technique 

originally used by Wallace (1956). The following 

instructions were ·read to the subject:• 

"I want to see what kind of story you can tell. 

I ·am going to start a story for you and then you 

can finish it in any way you wish. You will have 

4 stories to complete in this way." 

Story No. I 

"At three o'clock one bright sunny afternoon in 

November, (May was the month used by Wallace) two 

men were walking near the edge of town •••• " 

Story.No. II 

"Ten o'clock one morning, Al met his friend Jerry 

near the centre of town • " . . . 
Story No. III 

"Joe is having a cup of coffee in a restaurant. 

He is thinking of the time to come when •••• " 

Story No. ·tv 

"After awakening, Bill began to think about his 

future: In general be expected •••• " 



The subjects were required to verbalise their stories 

out aloud and the experimentor recorded them verbatim. 

Scoring 

Each of the stories was then rated according to the 

following 10 point scale: 

Score 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Period Covered 

Under 1 hour 

1 hour to under 5 hours 

5 hours to under 12 hours 

12 hours to under 1 week 

1 week to under 3 months 

3 months to under 1 year 

1 year to under 3 years 

3 years to under 10 years 

10 years to 20 years 

The end of life 

After all 4 stories were rated in this way a total score 

was obtained for the first 2 stories which gave an 

Extension into the future score - item 22. The other 

two. stories (3 and 4) were also summed to give an 

Extension into the future score ,- item 23. These 2 

scores were then combined and an additional rating on a 

\ 



5 point scale was given for Cohesion. 5 reflect.ed the 

most well organised approach and 1 the least. This 

rating was then added to the combined extension .scores 

for all 4 stories to give an Extension and Coherence 

Score for item 24. 

The subject was then requested to give the 

Experimenter a list of 10 major events which he could 

expect might happen to him in his life time. Many 

subjects were quite unable to name as many as 10 events 

and thus the total number of events produced was 

considered ~portant. Item 25 was therefore the number 

of future events the subject was able to list and this 

was regarded as a Density score of Future Time 

Perspective as suggested by Kastenbaum (1961) 

Each event listed by the subject was then rated 

according to the following scale: 

Score 

1 

2 

. Period Extended 

To take place inunediately or within the 
following few months, such as changing 
residence, or finding a job or health 
improving. 

To take place within a few years•-up to 
5 years such as attaining specific 
qualifications or getting married. 
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Score Period Extended 

3 Major reorganisation in one'w life from 
5 to 15 years. Such as attaining high 
job status, children growing up and 
considering careers. 

4 Period extending to about 20 years such 
as children getting married and having 
grandchildren. 

5 Long term possibilities such as retire­
ment, old age and being able to look 
back over one's life. 

For each event the subject was asked to state in how 

many years time he thought the event might occur. This 

facilitated the scoring according to the system just 

stated above. 

Item 26 was the sum of these ratings plus an 

additional score which was given for the coherent 

organisation of the_events specified. This took into 

account the logical sequential order of possible events.· 

5 was the rating for tbe most logical and 1 for the 

least logical. 

27. Here a subject was required to give a verbal est~ate 

of a 22 minute filled time period. 22 minutes after 

subject had come into the room he was asked to estimate 

how long he thought he had been in the room. During 



this time the experimenter had been gathering personal 

and historical data from the subject. 

28. The subject was required to listen to the exper~entor 

read a rather uninteresting passage of prose for 90 

seconds. The subject was instructed to listen 

attentively and record, on a piece of paper, the number 

of times the word "the" appeared in the passage. This 

task was included in order to have some indication of 

the level of concentration and attention at the time of 

the experiment. The passage read to the subject was 

headed, "The Men Lyndon Likes" (Time Magazine, Dec. 6, 

1963). This is what was read to the subjects:• 

"The new President of the u.s. received his 
Washington rearing under the New and Fair Deals, 
not The New Frontier--and be counts among his most 
valued advisers some who have been considered 
rather old hat during the past three years. Among 
these are such elder statesmen as Dean Acheson, 
70, to whose acerbic tongue Kennedy liked to 
listen--but whose advice he did not often accept. 
Then there are Benjamin Cohen, 69, Thomas ("Tommy 
the Cork") Corcoran, 62, legal-eagle wheeler­
dealers, of the early New Deal days, and James H. 
Rowe, 54, now a Washington law partner of 
Corcoran's and a longtime Johnson political 
adviser. Spanning the Truman and Kennedy 
administrations is Washington lawyer Clark 
Clifford, 56, a peerless behind-the-scenes 
political trouble shooter who is as close to 
Johnson as he was to Truman and a bit closer than 
he was to Kennedy. And then there is lawyer Abe 



Fortas, 53, a New Deal brain-truster who served as 
F.D.R.'s Under Secretary of the Interior, and more 
recently has been retained as an attorney for a 
Johnson protege, ousted Senate Majority Secretary 
Bobby Gene Baker. 

"President Johnson can certainly be expected to 
consult with these old associates--although not 
necessarily to appoint any of them to the high 
office. Who are the men Lyndon may reasonably be 
expected to bring into his official family, at 
whatever level? 

29. Verbal Estimation Method 

This was a verbal estimate of an empty time interval of 

2 seconds. The subject was required to listen to the 

continuous sound of the buzzer for 2 seconds and to give 

his estimate of how long he thought it had lasted, 

immediately on cessation of the stimulus buzzer. The 

stimuli 2 seconds, 4 seconds and 9 seconds were presented 

in 5 random order series and the subject's estimate was 

the mean for each time interval. Therefore item 29 is 

the mean verbal estimate for 2 seconds on initial test 

session. 

30. Item 30 is the mean verbal estimate for 2 seconds on 

retest. 

31. Item 31 is the mean verbal estimate for 4 seconds on 

initial test. 



32. Item 32 is the mean verbal estimate for 4 seconds on 

retest. 

33. Item 33 is the mean verbal estimate for 9 seconds on 

initial test. 

34. Item 34 is the mean verbal estimate for 9 seconds on 

retest. 

The next series of estimations involved the 

reproduction of the 2 seconds and 4 seconds time 

intervals by means of the linear movement apparatus. 

The subject was again required to listen attentively to 

the continuous sound of the buzzer and then reproduce 

the sound for as long as he thought it had lasted. The 

auditory sttmuli were presented in randomised order 

with 5 trials of the 2 second stimuli and 5 trials of 

the 4 second stimuli--10 in all. The means for 2 

seconds and 4 seconds respectively were calculated and 

taken as the subject's estimates. This applied to the 

time taken to move the handle on the apparatus, and the 

actual measure of the distance moved. 

35. Item 35 was the mean time taken to reproduce the 2 

second buzzer on initial test. 



36. Item 36 was the mean time taken to rep·roduce the i 
' ' 

second stimulus on retest •. · 

37. Item 37 was the meari time ~aken. to reproduce the 4 

. second buzzer stimul\ls on initial test. 

38. Item 38 wa~ the · mean time taken to reproduce the .4 

second.buzzer stimulus on retest. 

39. Item 39was ·the mean distance lllOved on initial tes~ to 

reproduce the 2 second buzier.-

40. Item 40 was the mean distance moved on retest, to 

reproduce the 2 second b~zzer. 

41. Item 41 was the mean distance moved on initial test to 
reproduce the 4 second buzzer. 

· .. ,.. 

42. Item 42 was the mean distance moved on retest to 

'reproduce th~-4 second buzzer. 

In this way 2 simultaneous measures were ·derived 

for each .2 second and 4 second s·timulus, one for time 

taken and the second for the distance moved.· The. 

Reproduction method of estimating short time intervals 

is designated theA method. 

'' ' ·, 
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The Production method of measuring time est~ation 

of the same length auditory stimuli was also applied. 

Here a verbal stimulus was given. The subject was 

requested to move the handle of the linear movement 

apparatus for what he ~ Gas 2 seconds and later 4 

seconds. Time and distance measures were recorded in 

the same way as for the Reproduction method. 

43. Item 43 is the time taken to produce the 2 second 

interval. 

44. Item 44 is the time taken to produce the 2 second 

interbal on retest. 

45. Item 45 is the time taken to produce the 4 second 

interbal. 

46. Item 46 is the time taken to produce the 4 second 

interval on retest. 

47. Item 47 is the distance moved during the production of 

the 2 second interval. 
' 

48. Item 48 is the distance moved during the production of 

the 2 second interval on retest. 

C•lS 
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49. Item 49 is the distance moved during the production of 

the 4 second interval on initial test. 

50. Item 50 is the distance moved during the production of 

the 4 second interval on retest. 

This method of Production of short time intervals 

is designated the B method. 

Body Tempo 

The subject was requested to tap with a sharply 

pointed pencil on a blank sheet of paper for 30 seconds. 

The subject was told to tap at a spontaneous speed 

comfortable to him. He was told when to start and when 

to stop but not informed of the actual time period. On 

a separate trial he was requested to draw circles in 

the same way and for the same time period. 

51. Item 51 was the number of taps made on the paper. 

These were counted while the subject was tapping and 

checked against the number of pencil marks on the paper. 

52. This was the same task as 51 but on retest. 

\ 
\ 
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53. The subject was requested to draw circles at a comfort• 

able speed and size. The number of circles drawn was 

recorded from the paper. 

54. This was the same task as 53 on retest. 

Consistency and Reliability 

.Test retest differences for Verbal estimates, 

Reproduction method estimates and Production method 

estimates, and also Body Tempo measures were considered.· 

The differences were calculated by subtracting mean 

initial test estimates from retest estimates. From 

this it could be seen whether retest estimates were 

more or less than the initial test estimates. Negative 

means indicate that they were less. Here we then have 

a measure of the direction of the test differences. 

Items 55-67. 

55. A 2 seconds time test retest difference 

56. A 4 seconds time test retest difference 

57. A 2 seconds distance test retest difference 

58. A 4 seconds distance test retest difference 



59. B 2 seconds time test retest difference 

60. B 4 seconds time test retest difference 

61. B 2 seconds distance test retest difference 

62. B 4 seconds distance test retest difference 

63. Verbal 2 seconds test retest difference 

64. Verbal 4 seconds test retest difference 

65. Verbal 9 seconds test retest difference 

66. Body Tempo • tapping test retest difference 

67. Body Tempo- circle drawing test retest difference 

It was felt that the actual range of estimates 

from the highest estimate to the lowest estimate for a 

particular individual might reveal some useful informa­

tion. This was therefore calculated by taking the raw 

data and subtracting the shortest estimate for 2 seconds 

for example, from the longest estimate for 2 seconds, 

and this was regarded as the range of the subject's 

responses, for that particular interval. This measure 

was only calculated for the Reproduction intervals of 
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2 .and-A seconds-but botll'·for time and.distanc~·o~ this ., 
.. ' .. ' 

., ... , . .. 

method. 

68. Range- of time for 2 seco·nd Reproduction estimates on· 

initial test. 

69. Range of time for 2 second Reproduction estimates on 

retest • 

.. 

70. . Range of time for 4 second Reproduction estimates on 

initial test. 

71. Range of time for 4 seco'Qd Reproduction estimates on 

retest •. · 

72. Range of distance moved for 2 second Reproduction 

estimates on initial test. 

73. Range of distance moved ·for 2 secon4 Reproduction 

estimates on retest • 

.. 
74. Range· of dis'tance _moved for 4 ·second Reproduction · 

estimates on initial test. 

75. Range of distance moved for 4 second Reproduction 

estimates on retest.· 

.·~. 
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A number of cards were administered from the 

Thematic Apperception Test. 1, 2, 3, 5, 6, 7, and 12 

(7 cards altogether). The stories given in response to 

these cards were then rated for Achievement, Abasement, 

Aggression, Sex, Nurturance and Narcissism on each card. 

The scoring system used by Lindzey and Goldberg (1954) 

was applied in the following manner:- A 5 point rating 

scale ranging from 1 which indicated a complete absence 

of any of the variables to 5 which indicated intense 

signs of the variable throughout the story. All the 

stories to a particular card were considered at the 

same time. The total score for each subject on any 

variable was determined by adding the ratings assigned 

to this variable to each of the subject's stories. 

76. Need Achievement 

Defined as the desire or tendency to do things as 

rapidly as possible and/or as well as possible. 

77 • .Aggression 

Defined as the wish or attempt to attack, ha~ or kill. 

Or to fight, injure, revenge or overcome opposition 

forcefully. 



78. Sex -
Any male-female heterosexual relationship i.e. husband 

and wife, girl friend and boy friend situations. 

79. Abasement 

The desire for or a tendency to enjoy pain, punishment, 

illness and misfortune. Also to submit passively to 

external force and to accept injury, blame, criticism 

and punishment. 

80. Nurturance 

The tendency to give sympathy and gratify the needs of 

a helpless object. Also to be moved by the distress of 

others. To assist an object in danger. 

81. Narcissism 

The tendency to focus or centre on oneself, to the 

relative exclusion of others. Self love often 

accompanied by obliviousness or disrespect to others. 

Items 82•121 were the subjects' responses to 

whether they agreed or disagreed that the following 

statements described them. They were rated on a 2 point 

scale. 

\ 



1 Agree 

2 Disagree 

0 Don't know 

82. Do you get up at the same time every morning whether 

it's necessary or not? D 

83. Do you wear a watch? D 

84. Do you keep your watch set fast? D 

85. Do you often wish that you lived in a world without 

time? c 

86. Do you have difficulty remembering what day or date is 

is? 

87. Did you have a happy childhood? B 

88. Would you like to relive your childhood? B 

89. Do you think that you have a one tracked mind? ,I.e. 

are you inclined to be obsessional so that once you get 

onto a particular line of thought.you cannot get off 

it.) E 

90. Are you more pressed for t~e than most people? C 



91. Do you have a poor memory for past events in your 

life? A 

92. Do you often find it hard to get started on things? D 

93. Do you often find that although the days go slowly, the 

weeks and the months fly? C 

94. Do you feel that you haven 1 t enough time to do the 

things you really want to do? C 

95. Do you feel that the future is too uncertain to plan 

far ahead? E 

96. Do you often feel in a trance? (in dwaal) E 

97. Do you have a hard time remembering the dates things 

have happened? A 

98. Does a period of a few minutes often seem like a few 

hours to you? c 

99. Are you often in a burry? C 

100. Do you day dream a lot? E 

/ . .._ ·- ~-
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101. Do you have many memories of childhood events which 

seem as though they might have taken place only 

yesterday? A 

102. When you wake up in the moming does it usually seem 

as though you had just gone to sleep a few minutes 

ago? C 

103. Do your childhood days seem unreal to you? B 

104. Is your father a very dominant person? (unpleasantly 

so) B 

105. Is your mother a rather dominant person? (unpleasantly 

so) B 

106. Do you sometimes think we would have been better off 

if clocks had never been invented? C 

107. Do you usually have a pretty accurate idea of what the 

time is? D 

108. Are you easily bored? D 

109. Do you have a fairly definite idea of what you will be 

doing next summer? E 



110. Are you good at saving time? D 

111. Do you become very impatient if you have to wait S 

minutes for someone? c 

112. Do you have great faith in the future? E 

113. Do you have a hard time getting things done without 

deadlines? D 

114. Does it annoy you to find that your watch has stopped 

or is not running properly? D 

115. Do you feel guilty if you sleep late in the ~orning? C 

116. Do you feel you waste time a lot or spend it 

uselessly? C 

117. Do you feel anxious when you are uncertain of the 

time? C 

118. Do you ever make out written timetables? D 

119 Do you feel particularly guilty when late for an 

appointment? c (just a little late) 

120. · Do you feel you have lots of spare time? D 

. 
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121. · Are you often early for appointments? D 

The alphabetical letters A B C D E denote the 

following broad categories into which the responses 

could be divided:• 

A - Memory for time 

B - Feelings about childhood 

C - Pressure of time 

D - Organisation of time 

E • Future ·• feelings about the future a~d feelings 
of unreality 

Consistency 

Items 122·134 are the calculated differences 

between the initial test session estimates and retest 

estimates. The direction of the differences i.e. 

whether they are positive or negative is not taken 

into account, only the extent of the difference. 

These items have been labelled as extent of test 

retest differences therefore. They are re$arded as 

indicators of the consistency of the subject's 

performance and therefore his estimates. 



122. A Reproduction 2 seconds ~ime Extent test retest . 

difference. 

123. A Reproduction 4 seconds Time Extent test retest 

difference. 

124. A Reproduction 2 seconds Distance Extent test retest 

difference. 

125. A Reproduction 4 seconds Distance Extent test retest 

difference. 

126. B Production 2 seconds Time Extent test retest 

difference. 

127. B Production 4 seconds Time Extent test retest 

difference. 

128. B Production 2 seconds Distance Extent test retest 

difference. 

129 •. B Production 4 seconds Distance Extent test retest 

difference. 

130. Verbal 2 seconds Extent test retest difference. 

131. Verbal 4 seconds Extent test retest difference. 



132. Verbal 9 seconds Extent test retest difference. 

Body T!!fO Consistency 

133. Tapping 30 seconds Extent test retest difference. 

134. Circle drawing 30 seconds Extent test retest difference. 

Long Verbal Interval Accuracy 

135. Verbal 22 minutes direction of error i.e. whether 

positive or negative error in estimate. 

136. Verbal 22 minutes Extent of error disregarding 

direction. 

Speed measures for A-Reproduction and B-Production 

tasks. R • retest. 

137 • A 2 Speed 

138. A 2 R Speed 

139. A 4 Speed 

140. A 4 R Speed 

141. B 2 Speed 



142. B 2 R Speed 

143. B 4 Speed 

144. B 4 R Speed 

Speed per second was calculated for each trial and the 

mean speed for each time interval was derived. 

Accuracy Items 145-152 

Accuracy was established by calculating the actual 

amount of deviation of the estimate from the stimulus 

interval in each case. Whether the deviation was 

negative or pesitive is included in the error in these 

instances. 

145. Accuracy Reproduction A 2 seconds 

146. Accuracy Reproduction A 2 R seconds 

147. Accuracy Reproduction A 4 seconds 

148. Accuracy Reproduction A 4 R seconds 

149. Accuracy Production B 2 seconds 

150. Accuracy Production B 2 R seconds 



151. Accuracy Production B 4 sec.onds 

152. ·Accuracy Production B 4. R seconds . 

Speed Differences. 

:Differences between speed per second for the._ . 
. . 

different intervals was calculated by subtra~ting ._the 
. . .. . . ,, . ' ' ' 

one from the oth~r as indicat~d. 

153.. A 2 and A 4 ,.(A.;2.'• 'A 4)' ..... . 
. . -·· . '. 

154. A 2 R and A 4 R .(A 2 R .. A ·4 .R) 

155 •. A 2 and A 2 R (A 2 - A ~. R) 

156. A 4 and A 4 . R (A 4 • A 4 R) . 

157. B 2 and_B 4 (B 2 • B 4) 

158. B .2. and B 4 R (B 2 - B 4 R) · 

159. . B 2 .and B . 2 R (B 2 R • B 2) 

160 .• .B 4 and B ·4 R (B 4 R - B 4) 

161. A 2 and B 2 (A 2 • B_2). 

162. A 2 R. and B . 2 R (A 2 R • B 2 R) 

. .· 
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163 •· . A 4 and B 4. (A 4 . ... B 4) 

164. A 4 R and B 4 R (A 4 R - B 4 R) 
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