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PREFACE

STATEMENT OF THE PROBLEM AND OUTLINE
OF THE METHOD OF APPROACH

m—

This thesis is concerned with time behaviour in the
neurotic.

The introduction discusses the significance of the
role of "time" in the total repertdire of human behaviour,
with speéinl\:efe;ence to the problems of the neurotic. A
survey of the historical background t4. the study of
"psychological time" reveals an emphasis on the investigation
of short-time duration, rather than the "time gense."

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

a) The awareness and the measurement of "short time,"
and "long time' {ntervals.

b) Personal and individual attitudes towards general
and specific time concepts, and the emotions assoclated with
these attitudes,

¢) 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. Llack of a common terminology has
created difficulties in synthesising the work in this area.

Clinieal studies of the deviant personality,
especilally those carried out by Existentialistapsychiatrists,
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 the #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
term referring to the perception of time, attitudes to time
and behaviour gpecifically related to time. 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
moxe adequate picture of time sense in the total complex of
neurotic bebaviour, 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.



CHAPTER 1

INTRODUCTION

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

"The Magic Mountain."

1.1. The Concept of Time

The concept of a specific time sense has its origins
in early philosophical studies and discussions, which
distinguished betﬁeenabstract and concrete concepts of time.
Platonic philosophy maintained that time is the mobile image
of eternity (Fralsse, 1963).

The present psychological viewpoint regarde time as
an abstract concept, providing the individual with a temporal
framework with which he can organize his life in a meaningful
fashion. Since time is an abstraction from a progression of
events, awareness of time constitutes a major frame of

 reference by meansof which contact is maintained with the
outgide world (Coheen, 1950). It also provides man ﬁith a
sense of continuity of both the self and thelworld.v 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 shorxt 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 £1ll time.
It is one of the basic directing 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 éasential in ali walke of
life. '"There is surely no greater wisdom than well to time
the beginnings and onsets of things," saild Francis Bacon in
bis essay 'Delay."

Modern technology has provided us with an increase in
the numbers of experiences compressed into a given time.
McLuhan (1964), in particular, has directed our attentioh to
the speed with which the '"'new media," such as film and
television, assault our senses and join us togethér in a
world village of instant communication, Im 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 gccur almost at



the same time" (McLuhan, 1964, p. 21). %« Thas the "effects
of technology do not occur at the level of opinions or
concepts but alter sense ratiog 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 1n 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 cam be left with a distinct feeling
of unreality. Very guickly he 1s forced to changé the
rhythm of his days and nights to new times for eating,

sleeping and working. These rhythms are central to his



sense of organized life. This does not imply that the
passage of time, in itself, is the cause of the real
occurrences of 1life. The individual's personal experience
of time, his behaviour and feelings in time, 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 semse of reality, It seems reasonable to
expect that the sense of time 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 time
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 (196%) 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




of schizophrenia (Binswanger, Minkowski, Straus, Rollo May,

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

essential characteristic of human 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 alwaysvbe borne in mind that time
behaviour is as subject to environmental stress and influence
as are the many other facets of human behaviour.

If it is true that the internal emotional state of
the neurotic in regard to time 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 time
disorder shows itself in the personality will depend on the

nature and the degree of the neurotic disorder.



1.2. The Development of the Time Concept

The work'ofvPiaget (1959) (as quotéd‘in Mc 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 experiénce 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 stagesz in the intellectual
development. During the first senaori-motor-period‘- Stage
I (first 12-18 months of life), there is no real experience
of time but only what Piaget calls “practical time"
observable in the temporal organization of the infant's
movements. Pilaget 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 behaviouxr patterns are
observable during the first few weeks. Sucking, lobking,
listening, vocalizing, grasping and Aiffuse motor activity

are the sensori-motor activities which Plaget has called



schemata. By the eﬁd of the sensori.motor period, the child
has begun to apprehend time as a 3enéralized 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 envirommental entities.l

Piaget states that at about 9.1l0 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
gymbolic behaviour which leads to the stage 6f concrete
operations. The child is unsble 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) has described this period as
being dominated by the altermation between pain and pleasure.
The infant is unable to translate what he wants and what he
perceives into specific behaviour patterns, comsequently his
response capacity is deemed very poor. However Robert Fants
(1963) has shown that under special conditions of wakeful.
ness, even the newborn infant can differentiate patterned
visual stimuli from plain field stimuli and that preference
is shown for the patterned stimuli.:

7



of the world depends on his own activity, It does not imply
self-centredness or selfishness but rather the child's lack
of awareness of the‘self as deparate from the outside world,

The third stage described by Piaget 1is called the
Stage of Operational Thought., In this stage the distinction
between psychological time and objective tiﬁe can be made.
This final étage is reached when the child is able to deduce
the order of successions fram the inter~relations of
succession. The experience of pure duration then becomes
possible. Fraiese however asserts that this is possible
before this stage (Fraisse, 1963, gh. 8).

Intelligence is regarded bvaiaget 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 stéges to the formal
logical reasoning of adulthood, which occurs at about 13
yvears of age (Mc V. Hunt, 1961). The adolescent differs
from the child in that he is able to think beyond the
present.,

Pigget (1953) only deals in general terms with the

possible effects of deprivation during childhood on



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 enviromment. 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 aspecﬁ of this defect in concept attaimment. She
concerned herself with the maturation of time concepts in a
group of 28 children, who had been placed in at leést three
different foster homes during thelr 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

9



sake of later more realistic adaptation. Fralsse, in 1963,
demonstrated the conditioning of time concepts by early
experiences. He stresses that 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 pressureg and the developing time concept is
affected as any other developing process.

Time is not psychologically uniform. Rosalind to
Orlando, in "As You Like It," aptl: elaborates on the
varieties of time experience.

+ +» Time travels in diverse paces with diverse
persons. . .he trots hard with a yound 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 15 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 perceilve not how time moves.

Common knowledge confirms Shakespeare's poetic
insights: time drags ox 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

10



way be handicapped by his inability to adapt to the varying
time 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. Speclal attention is paid to the relationship
between the neurotic concépt of time and the assessment of
time in short and long term periocds. The subject of the

future orientation of the neurotic is discussed.

11



CHAPTER I

HISTORICAL BACKGROUND

Time, 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 time research within the

general category of perception.

2.1. Philogophical Background to Psychological Time Concepts

The gzreater 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) Motivational (conative) aspects.

c) Emotional (affective) aspects.

Intellect 1s an activity wholly distinct from



sensation. Sensationm, without'intellect, is never ﬁnivérzal
and all aspects of mental processes can ohly be studied by
subjective observation. Because of ihis, he asserted that
there couid be no science of our inner life (Kant, 1934 ed.).
The intellect ﬁ%s regarded as'the‘facglty which makes
explicit the content of our sensuous life, Sense and reason
are mutually limited as a result. There can not be objects
for sense, which are never givén in experience, or objects
of understanding, which have no relation to the senses.

The outer sense has many differences such ag sight,
hearing, etc., but the imner sense ié limited to the
perception of time and is more fundamental than tﬁe outer
sense. These two come together so that pure intuition of
time and space come into experience ds purely subjective
elements (series). Time gnd space are the first of the
organizing printiples 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. 653).

Kant's idea that the categofies of time and space
were immediate properties of an atpriofi intuicion greatly
influenced the eérliest 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 (Boiving, 1950, pp. 384, 489) pursued
this approach in numbers of quantitative studies on time
perception. Vierordt®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 wasg produced
by these two workers. The work of Jundt and Mueman and
Estel (19th Century) progressed beyond these ideas
principally because Hundt regarded time as falling more
appropriately into the area of "feeling" rather than
Ysensation.”

At this time, 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
meagurement 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
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of reaction time (Woodworth, 1938, Ch. XIV). This technique
had been used as early as 1850 by Helmhdltz when studying
nerve conduction in the frog. In the clinical sphere,
Kraepelin (1883) used the reaction time method together with
_tﬁme estimation, continuous work curves and word aésociation
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. Iﬁ loosely encompasses a broad
category of time behaviouf and feeling about time, both in
the objectlive measurable clock-time sense and the more
abstract subjective no;ions of time.

Some authors, recognising that the behaviours
asgociated with the cognitive or higher mental processes dd
not involve the operation of reason alone, have made the
interesting observatioh that these behaviours do, however,

provide man with a continuity of his experlences. This is
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achieved bf linking previoﬁS‘experiences with those of the
present and with thbse which are projectéd iﬁto the future.
In the same way that one would describe visian and smell as
distance receﬁtors, one éoqld.perhapé describe the higher
mental prccesaes.as "time receptors” {Miller, 1964
Klineberg, 1954, pp. 205-208),

Ward favoured the‘idea that “éﬁcéession" is the tissue
of consciousness and’wrote "time as physiéally ex?erienced

duration is primarily an intensive magnitude. The perception

of time i{s, therefore, different from the conception of time;

the latter 1ig a uniform scheme, buit the former is.an
intensive experience depending on acts ofnattention‘which
punctuate the presentation continuum." The above sfatemenf
was written by Ward in the Encyclopaedia Britténica in 1886.
Ward's observations were a considerable advance on the idea
that time igs a basic intuition only. He was also reéponsible
for emphasizing that life #nd growth belong to the mind as
they do to the body,

Bergson, in 1910, made the diStinctioﬁ between time
lived (real, coﬁcrete time) and time thought (abstract time).
This follows from‘the‘proposition thét space is homogeneous
and belongs to the\extérnal world, whereas duration and
succession belong to the intellecgual apparatus of(the

conscious mind, Time as a homogeneous medium, is reducible

15



to space. fime as pure duration, is wholly qualitative and
can be measured only by symboliec representation in space.
Bergson recognises two distinct spheres of reality; the
physical and the psychical, Thie theory has evoked a great
deal of criticism. Chronological time (time outside) is
unreal. Reality can only be found in our inner sence of
duration. We have in immediate 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 imposed 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. 1In 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 épiritual 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) distinghished pexrsonal 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 thelr immediate or deferred comsequences
but also in terms of differences in plans and attitudes to
the future. Spatial time referred to practical external

clock time.

2.1. Clinical Observations on Time

Aubrey Llewis, 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

18



divide into perception, affect‘and the remainder of our
actions. Lewisvconceptualized a '"psychology of time' which
permits us to recognize the present; jﬁdge 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 two 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, clearly recognized the
role of time experience in the adult personality pictufe,
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
sonsclous 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 bilological, and interwoven

with emotional factors and the actual bilological 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 relationship between '"depersonalization" and time
experience, andé he assoclated the chaotlc time senge 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. Psycho-Analytic Concepts of Time

As noted above, Freud, in his forﬁulation of primary
process thinking postulated that the unconscious was timeless
and not cognisant of sequential time (Bonaparte, 1940).

This concept does not differ markedly from Schilder's idea
>f the biological nature of time. Freud likened the
structure of the consclous and the pre-conscious and thelr
functioning, to a mggic writing pad in which the "perception
consciousg’ recelves 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 origim he attributed to a lack
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of continuity in the current of inmervation. 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). '"Qur 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‘wnrking."
Rapaport {1951) feels that this theory of the origin
of the concept of time is devious. But Freud states clearly
that a sense of time, or a concern with time does not exist
in primary process thinking. "Past, present énd future are
all one in the primary process.' Dreams too are independent
of time because they compress into a short space of time a
greatexr amount of perceptual matter than could be dealt with by

waking mind (Freud, Interpretation 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
Fanichel (1934) relates boredom to a basic time experlence:
It {5 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." He also suggests the possibility that a
primary disturbance of the subjective time experience
facilitates the emergence of mechanisms involved in
psychopathology. 1If 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. Thesé are
clinical distortions derived from faulty development of the
reality principle.

Psychoanalytic writings seem to leave no doubt that
time experience is wlosely 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 immediéte pleasures, and hence a
long span of time must be}retained in phantasy~-at the end

of which the delayed gratification will be recelved. 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 time experience is
suggested by the phantasies arising out of the unconscious
(Freud, 1938). Regressed disturbed patients report
experiences which are temporarily chaotic and, in earlj
childhood, there is a sim!lar perception of events. ''The
neurotic 1s in some way tied to a period in his past 1life,
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 being able to surpass all men, including
his father, to whom he was apprenticed at the time he became
iil. He alsa believed that he could make time jump and stop
at w;ll. Scott traced these time phantasies to omnipotenﬁ
phantasies of controlling the father'é movehehts. When the
patient was not able to admit to such phantasiés, he
complained that realytime had changed. |

In Scott's fbrmulation, the omnipotent phantasies
were presented in a progected form and the patient felt
impotent -in the presence of the olstorted time produced by
his own projpections. "He had unconsciously and omnipotently
sped time to the extent that it fitced the continuity of his
ﬁhantasy.é - o ‘

Observers, who havekﬁoted éhe tendené& of
schizophrenic patients to overestimate time duration, have
cxplained it in terms of the‘excessive amount of experiences
reported during the overestimated period.‘ Rirson (1951), et
ai, state that the schizophrenic judges time in terms of his
"reactions to fantasy." Peéple taking hallucinogenic drugs
have reported a feéiing that time is almost endless dﬁd also
that it is dragging. This is very viv;dly descxlbed by
Aldous Huxley (1954, pp. 14, 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." 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 posgession of long range goals distinguishes the
human being from the animal, the adult from the child and in
many caéea, the healthy peraonalityAfrom the sicke=striving
always has a fture reference," Behaviour !is determined by
one's ideas about the consequences in the future. The future
is not the objective future but one's preaeﬁt thoughts about
the future. The cause of both ""the healthy and diseased
mental 1ife" 1lies in the question "not where but whither?"
(Ansbacher, 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 behavicur elements. And his well known

25



"inferiority" complex notion with its compensatory striving
for superiority, ampﬁasized the goal directed rather than
drive~impelled 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.unpleésant
emotions. The individual has a final goal in life around
which the unity of his personality becomes organised., The
relationship between higher goal setting and increased
feelings of inferfority could lead to disordered behaviour,
since gecals organise time along planned pathways of future

action.

2.3. The Existential Concept of Time

The Existentiglists share with Adler the idea that
the characteristic mode in which an individual structures
future events has crucial importance for his present
behaviouf. During and immediately following World War II,
the Existentialists became disgatisfied with the prevailing
efforts to gain understanding in psychiatry. 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 determines che
particular gestalt his past will assﬁme? (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 being' 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 "freedom in man's nature" (Arieti, 1966),
The time dimension is essential in understanding human
existence: A human being 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
exigtence."

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 time, 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 and always actively engaged in designing rhe 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 were accompanied by the
delusion of violent execution. Minkowsky proposed that the
basic disorder was the distorted attitude towards time
oriented to the future, Furthérmore;rBinéwanger (1958), in
describing the patient, Ellen West, ocutlines 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, Imn
thie patient, Binswanger followed "the emptying of the
personality" as it could be observed in the schizophrenic
process over a period 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 time. Speed is experienced
as a judgment of rate of change which can vary under

differing conditions, which will promote it ox slow it down,
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‘The present is defined as an awareness of one's own behaviour
at that specific time. The,gggg‘is "something we leave

~ behind." The future is something which can be broken down
into three categories:=

a) HFomediate future, defined as expectation and
activity.

b) Mediate future, concerned with hoping and wishing.

¢) 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 étyle“ (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's
humanness 1g a consequence of his living with others-=-man
the social being; 2) that awareness of being leads td

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
formulations of the time experience associated with

particular clinical syndromes. In depressive conditions,

the main experience is of a flowing bazk in the stream of
time; the schizophrenic patient lives in his own personal
time rather tham world time; the grdinary melancholic patient

is still aware of both forms but his personal time appears to
be flowing more slowly than world time. 1In paranoid
conditions, the past is very changeable, as evidenced by
delusions of memories in which the p#tient feels that the
past has been artificially transformed. May (1958) compares
this reported experience with that of George Orwell's here
in 1984 when he becomes aware that "the social frame of
memory was continually changed by the state police."

For the normal individual the past, the present and
the future ave all experienced in different ways but
constitute a structured unit. One accepts that the past
itself cannot be changed. Psychoanalysis has however,
postulated that the past contains forgotten or reﬁressed
memories, the unearthing of which can be as startling as amy

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 and detailed observations of disturbed patients,
they have provided us with insights into the psychotic
process at work in these particular pstients. But the
qﬁestion still remains as to whether they have made a
positive contribution towards further illuminating the
operational relationship between the normal human individual
and his experience of time. The importance of time feelings
in clinical conditions has been more than adequately
stressed and documented by them and is very valuable. But
thelr 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, especiaily in
psychotherapy. Ford and Urban (1963) take issue with
existentialists principally because they feel that they
represent a polnt 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 guestion many of the psychiatric explanations
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very seriously. There also appears to be a marked paucity of
materi{al 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 existentialist, He considers
attitudes to time important but considers the attitudes
symptomatic of an underlying condition raﬁher than the
condition itself, He links the development of mature adult
time concepts to the identification process. It is not ny
intention to go into this in any detail but merely'to
summarize 8 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
ldentity development; he feels that either everything such
as career, love, immortality is mortally urgent, or that
nothing matters sufficieﬁcly to make any realistic effort,

Consequently, there 1s either an overawareness of the
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constant lossrof time or there i3 a complete lossvof‘
consideration of time; This is often acoompanied by #
disbelief in the possibility that time can and may bring
change and also 3 éoncommitant, contradictory, vivid fear
that it might. He stresses the adolescent's perception of
the futurevin this condition. Ideptity diffusion can be
very severe but Exikson makes a real pliea for‘the
establishment of a new complex of diagnostic criteria to
account for young people suffering in this way. His aim ise
to avoid having them labelled schizophreﬁic, paranoid or
constitutional psychopath>as he dreads the therapettic
’nihilism vhich often iesults'when these labeis are applled

to a patient.

2.5. pBiological Concepts of Time

Subjectively, time is something which we all feel
that wé understand. But when iﬁ comes to expressing this
understanding in ordinary language, we seem to run into é
great deal of difficulty. In order to clrcumvent this
problem, some workers have concentrated‘pn formulating
biological concepts of time based on evidence derived from
the study of rhythmic physiologlcal 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 maké use afua»stablé‘iﬁférnél cloék syétem'Qhen
estimating‘tiﬁe-i;tervéls;‘ It would appear that the. |
perfarmance derives. from the exact nature of the opexationS"'
'required to eli&it tbe estﬁmaLes.{ Keveltheless, many -
~attempts have been made to explaim man s time experiencé in
biological terms. B _ | o |
Neurophys;elogical studies suah ds those canceined A
with the circadian thythms manifested in cycles af sleep ﬂnd
wakefulness and hungez; suggest the possibillty that internal—
'organic rhyrhms could be serv1n5 as clues to the paasa*e of
time (Mccleod & Ruff 1936).1 R. Hernandex~?eon (1964)
postulares that sleep cyclesArepresent one of the most

fundamental examples of ﬁ@iological ythmiciQy. G

Gilliand (19&5), et al theorized that lee.intervals.
-are medlated hy physiologltal pracesses and bodlly Lhythms
even in lower animals, Goody (1958) has suggesteﬁ Lhat
animals respond to many internal clocks Ethu"h whxch the
'nervous‘sys;em ;rangm;ys and,registers;&niqrmation,vand»h&
ela;bcf:ai:éd'_#hei"ivﬁét':ép’har of a coﬁpleix'cloa;‘ He emphasized
'the‘intrinsié{iby hmlcal ac-ivity of the nervous ﬂystem by
citing neurolcgmcal clock systems at various anatomical
‘»16vels. Tbe electroencephalsgram prov1des the principal
evidence for a highly abstracteu cortical c10ck system._ The

heart and 1ungs aze;obvious;y;alsevrhythmzcally 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 dften as
desired,'" and its activity can be perceived by an observer.
Most of man's vital functions are organized about regular
sequential and rhytimical processes.

Goody emphasizes that the passage of time is as
essential for perception, as is the knowledge of the
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, Fallure of memory is assoclated with a defect of
recall and arrangement of time past. Failure of
concentration leads to an inability to maintain "a fine
scale 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 information 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 condlitions, patients are unable to use a clock to
remedy their temporal disorientation (Weinstein and Kahn,
1951). 1t 1is 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 1is, while, at the same time, he may state the
date of his birth and the present dqte 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" inm
the brain which is based on chemical reactions related to
regpiration 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, Pleron (1939) had previocusly come to the
conclusion that appreciation of duration might well be
dependent on physiological procesgses, "and if the speed of
organic process is modified by variations in temperature for
instance, mental time will increase or decrease
proportionately,” while Davidson (1941) confirmed these
observations and hags 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
nervoug system that tends to limit the inputs of the major
senses.,

Further support for the biological explanation of
time experience has 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
activicy, 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 éees
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 pacémakers for
adaptation to periodic changes. Each system probably has
its own regulating mechanism which we are as yet, unable to
explain.

The above studles and other similar work dof;:hot
yield evidence suggestiﬁg‘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.

farallel to the thinking in terms of biological
clocks, is the recognition that time concepté 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 learnming units of ﬁime from the
clock. The significance of intervals is then associated
with and interpreted in temms 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 comnnection, it should be emphasiéed 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
poetulates that the child senses time in the form of the
interval which stands between him and the fulfillment of his
desires. The child bhas a fundamental intuition of a11’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 ih which some further cerebral neural activity

acts as & time base.
2.6, Body Tempo and Time

Further discussion along the lines of a biological
concept of time brings one to 8 consideration of studies

related to Body Tempo 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 enviromment.
Such an individual rate would be seen, rather broadly, as
mainly fast or as wmainly slow. As an example, he states
that an individual'svsimple 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 attentlion. Yet, if one takes an average of performances,
any individual's standing in a group remains consistent
within that group.

Obsexvation of individuals shows us clearly that rate
of body movement (Body Tempo) varies from persom to persom.
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 activitles, found that although individuals
seem to be constant through long periods of time in thelr
tempo, each one seems to adopt a particular temporal pattern
for a particular group of activities. He attembted 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
disortien under hypnosis, lends support to Rimoldi's
Aconclusions. He trained'V§lunteer subjects\to experience
time distortion under hypnosis} Under hypnosis, he suggested
to them that they hallﬁcinate 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 experiénces
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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“gpecial 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 recoxding all his transits half a second later than
he did. However, some ten years later, Bessel, a German
astrbnomer;_ carried out an investigation in which he found
that no two agstronomexrs agreed precisely on the time of a
given transit, The range of thelir differenées was‘usually
within the space of one second (Woodworth, 1950, Ch. XIV).

In most work on time éscimation; individual differences
seem to persist in spite of apparent group trends appearing
in many of the results., DuPreez (1564) 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 éxperiments studied the
effects of raised body temperature on time judgments. 1In the
first experiment, the subjects performed tapping tasks for up
to 30 seconds at three differemt body temperatures. In the
second experiment, thg subjects were required to judgé 10

second intervals by the production method. This was measured
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at flve 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 preduced 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,
superimposed on a time base provided by sgome function of
cerebral neural activity.

Many workers have reported that reaction.time is not
- only s=asitive to individual differences but also decreases
from birth to adaléscence (J.A. Gilbert in 1894; Bellis,
1932; Philip, 1934). Luria (1932) believes that this is a
consequence of increasing differentiation of the‘child'é
central nervous system. The nature of the response required
in the experimental situation also produces a change in time
estimation, Hohle (1967), studying the effects of intensity
of stimulus and responsé, 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 Loe response was
probably due to the unfamiliar nature of the response

required (e.g., pressing a buttom with the toe). Commenting

43



on Dustman and Beck's studies of latenéj of response bhanges
with aze, he wyote: "The observed changes are probably due
to combined responses of populations of neural units.”
Dustnan and Beck (1966) measured averagé electrical changes
over repeated preaentations‘of a viéual stimulus. They
found that latency in response to a low intensity lght flash
did not differ markedly in subjects from six to‘gixty. Tbe}
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 someuseful information on
the relationship between underlying neurophysiological
mechan#iims and time judgments{

Studying the effects of drugs on time judgments,
Frankenhauser (1959) found that when mental alertness was
improved by stimulant drugs, the amount of mental time per
objective wizh¢ unit increased and fetention improved. Any
change in mental alertness probably implies a change'in the
Yrate of flow of mental events' rather than iﬁ the infensity

of the perception. It is the amount of change or the rate

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

in accordance with Fraisse'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



asgessment of time inte:vals, rather than the time interval
itself.

Time éénnot really be expefienced'indefendently%of
what 1is actually taking place. 1In a stﬁdy in which so=~called
model psychoses were induéed by ISD-25, normal subjects
generally reported that time was speedéd up. KIn'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 much longer or shorter on

the basis of their own subjective feeling of time duration
(Bercel & Travis, 1958). | ”

Most 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 integ;al part of a
general speed trailt because it does nofvcorrelate with other
speed motor acts. It is apparently also present to different

degrees in different individuals.

2.7. Sensory Deprivation Experiments and Time

Subjects involved in sensory deprivation studies have
often reported that they were amazed at thelr own
preoccupation with time, especialiy 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
subjects to terminate the experiment. The general feeling
of uncertainty which accompanies a lack of time information
in isolation expériments, seems to have a direct bearing on
the subject's behaviour. 1If 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 distorted in thesé éxperiments,. People who have
lived in isolation for other reasons report the same kind of
experience of time distortion, being unable to assess how
long they have been living in isolation. '
| The McGill group (Hefon; 1962)‘see the results of
studies of experimental sensory deprivation as evidence of
- the general disorganization of brain function. Time’
distortion 1s a manifestation of one of the disturbing
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 interdependenceaof'the
two. | '

Bruner (1962) illustrates this point further by
emphasising how individualé evaluate their experience by

reference to models of the external world. He emphasises
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that both sensory stimulation and social contact are required
for the maintenance of these models. Sensory deprivatioﬁ
disrupts the vital evaluétion process by means of which one
constantly monitors and corrects ﬁhe models one has learned
to employ in deaiing with the environment. Not only is
sensory input reduced in isolation, but the subject is also
deprived of the information he ordin#rily uses in structuring
his environment. Time is one of the important aspects of
this information. Freedman, Grunebaum and Greenblatt (1962)
offer a similar explanation. They suggest that the
perceptual changes in isolation and sensory deprivation
arise from the disorganization of bodiiy 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 piessure to get the maximum
amount accomplished in the shortest possible time. J.B.

Priestley, in his Man and Time, has dwelt at great length on

our "barren concept of time'. . ."that we belong entirely to
a passing time" as being the basic cause of much of society's
contemporary ills. '"We abstract a concept from our

experience of succession 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 ﬁe’
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 itseif varies from one culture
to another and is particularly related to the level of
sophistication of the particular community. 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 Californianylndians,
none of whoﬁ knew their chronological ages.

One knows from personal experience of administering
Intelligente 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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exceedingly difficult to try to get the subject to speed up
his actions when one can see that he is pursuing the correct
path, Creater educatinﬁal attainments and the sophistication
of urban, as oppozeéd to rural living, bring with them an
awareness of the real lihits time}imguses on ona's«daily
actions and future life. The pressure to make the mos# use
of time in the ghort term and long temm sénsé, is constantly
with us, |

YSocial phencﬁena are £requently_édop=édvas a frame
of reference go that units of time are often fixzed by the
rhythas of collective life; The need for social
collaboration is at ﬁhe root of soclal systems of time.
Time is qualitatively differentiated according to the beliefs
and customs of the group;“ In this paper, Sorokin (1937)
quotes numerous interesting samples of activities used to
denote certain time periods, "The frying of a locust" in
Madagascar, wmeans in a moment, whereas in "a rice~cooking"
means & half an hour, The Khasis name their year according
to vhat takes place at different times, so that there is a
month for “weeding the ground” and a month "when cultivators
fry the produce of thair fiqlds.“‘ McLuhan (196&) describes
the maésurement of time 1n‘the‘§rignt by graduation of
gcents, This mntbod“was‘used until the arrival of European

mechanical devices (clocks) brought by the missionaries in
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the 17th Century. . B o | |
~Habits of miﬁg.béhaviaﬂf,é:ejacqﬁired ﬁhraugh,éﬁff |
'-persami and social learning and tﬁraugh wexﬁe«ﬂem@s in our N |

-~ environment . The particular farma of s@eial experience in

';aur auitﬁrn w111<a££ect tha naturé af these habits. 1ndividma1  :

experiaﬁca, hcwever, is net uniﬁnrm in xelation to tﬂme, and
1ane therefare Fin&s a great deal of individual variaaimn |
“Within any @ne gruup.ﬁ o |
It ia apparen? khat the paycholugy of tima has many

_aspecta' x

(1) f;l~7i' | “ﬁflf This has usually been |

vﬂancerne& with tha measuramaut ar estimation nf shart or

Inng duraeimns. The unitﬁ to be assegsed are either haurs,.
miautes or seconds, This implies an assessmént af time |
'duranion in texma of ebjective cl@ck unita or calendar or |
world time units when longer dumations are 1nv¢1ved imé*”“'

'perneption can furtheﬁ be brokén dawn.

'*’(2) Theigubﬁeﬁt's Aﬁgregeas of hia Egperienae‘ Thiﬁ

involves "the flaw eﬁ tima“ verﬁus tha subjective sensatibn_
of time passing an& therlengch nf a particular duratian. A
-aubjeat can - thus rnputt thac a time periad has paased very
quiekly but the avarali period wae much longer.f "x ehought f

I

. 4 had three hours to. wxite the exam but it passed im What

ose



seemed.cogﬁe }5 minates;“' Thé.subjeet 1s awgré~0£ the ‘k

diﬁferén¢e~between”hiaiianer feeiing of'aﬁd~about‘timé,.l'.,
which ia called pezsonal time, aud the extefnal objentive’;*?
clock timé., In extreme mental disorder, the ﬂiacrepavcy ‘
between these two enperienﬁes can e so great as to resu1t fi

1. o
~in camplete disarientation and ensuing confusion.A;_ L

Perce,tien Invotving a ﬁansideratian~of Futura kK

() ime
. Time ﬁeﬁés ective. Walldce (1956) has defined ents as "the

timiﬁg and oréering of parsonalizea fmture events‘“: This .
.'»ptuvides the temgatal framswork wlthin whtch the 1ndtvidual
organiaes hia xperience. Qualisies and objects and events
are often perceiveﬂ in relatxon to the ever prasent
hackgzound af Lﬂmeu‘ Samettmes this is tamoce and, at ocher
times, as the Exlstentialists have clearly demenstrated. 1t
is the most prominent feature of any Situation. etien:atian '.
to time and time per@pective ate vary alésely'linked |
together since ail tima judgmente, both shurt and long,
~ depend on events withln the 1ndividual, as well as on those
‘1n the external envitnnment. | | | | N  B

| Kteteh and ctute?field (1958) stress the importanae »
‘of tine perspective for the understamding nf human o |
motivacian.’ Far some in&ividuals, it 1s long and fﬁr othars.
short. sgmezimea it is highly stzuctureﬂ and clear, and at

,j 4
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other times, uncleaf and unstruccured merale is hig&er 1
- when there is a elear understamding ef the: steps that lie
f ahead on the way o futuze gaals./{;i .
ciinieal research on time haa been. very much concernad; 
‘:wifhkfucure-perspactive. Hertick (1956), for 1netanee, has . |
"defined adaptatiﬁn as the "adjustment of the organism ta
existing conditions.;. U £ is time linked prucess with a
vaastfrefetence ﬁr a fﬁtﬂre reference.ﬁ Active seatch sheuld .
~ be made he says "for the mechanisms of this fOrwarﬁ teferance~
of adapt1Ve bebaviour an& haman putpasive behaviour." :
| The 1mportanee of being able tﬁ plan well fox the

_future is partieularly apparant 1n the ptablems uf those who

N _ are 1east able ta do this.. Saciolagiaal analysis sﬁggeats

chat the lowar class child has not develupeﬂ the capaeity
 de1ay gratificatLOn beeause £or htm the £uture is uneettain |
(Mussen, 1963)" He is frequently feuetfated 1n atuempting
to sacisfy his basic neeﬁa, and aince he camnot depend on
fucure gtatifi¢acians, he acts in accordanée with the | _
philosaphy that a bird 1n the haﬁﬂ is wbrth ‘two in the bﬂﬂhm->
»Leshan s (1952) finﬂings that juvenile delinquents also shaw
significantiy pnor future arientatian illustrates the
importanee for the develcping petzanalicy af beinﬂ able ta

plan far tha future.‘ \i{,j §;  »

‘;\ . ,‘

'a - Ricks meatgér and Mack (1964) have shown an o



~improvament Ain g population of ﬂiSturbed adoleacent boye
following on vacationa11y~crienteﬂ paychetherapy. - They werei;
| g1ven future geals towards which %o wark. Theit 1mprovamenz¥ 
was manifest in an increase in future time perspective of
‘their Tmé‘T protocols. : i;] "éfj,h'?n3vn}%{¥ff’;f-'1
. Kastenbaum {1961) ‘has suggeated that the very manner )
in which a pezsan meets the prablems ef his 1ater llfe is,,
in part, a function a; the fuLure nima persPectlve ha ' :
possesses while stili an adolescent.‘ ﬁllpart (1960) also ‘
1inks mature striving to lang range goals. Fot the |
| persenality, therefsre, the prucess of "beceming“ is 1arge1y   
a matter of argaaising paaaing impulses into a pattern Qf |
striving and interest‘f The elemant of self awareness plays .
va 1arge rale in this. proaeas. B .
o | The natmn of time wb:lch we ave cansidering :Ls ncﬂ: a
: -rigid fixed idea. Einatein abandoned the hypothesis of
' absolute time and decided zhat thére mnst be a time peculiar'
lto each system of refErenee. "Time is not absalute»but w
| reiative to the position of the ebaerver."A It is almbﬁt
'imPOSBible to give a saund definition af time when the
‘iexperieuce cf temporality is se complea and varies from ene
: experienee te the next.} Einsteia explained pexsanal cime in“’ 
this way.,,"The experienceh eann indsviﬁual appear ta uﬂ

arrvanged in a. series of events, of this series the single B



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 of events furnighed by the clock with
the order of a given series of events. We understand by a
clock 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 e¢oncern in
clinical psychology. This I-Time is the time we really live

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

says that "the 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 impairment."
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CHAPTER 111

3.1. Short Time Intervals

Four methods have usually been emplbyhd,to measure
short time 1ntervalaAQWa11ace & Rabiu, 1960). A major
difficuley in comparing the relative values of these
different methods is the lack of clear definition of exactly
what 1s involved iﬁ each of tham.

1) The first is the Verbal estimation method in
which a verbal response is required in terms of specifie
time units., It usually tékes the form of a verbal answer to
the question “How long was that?"

2) The production msthod ifmplies that the subject 1s

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

subject is told to Ypress the key for three seconds.”

3) The ;@produﬁtion method. By some specific
operation, the subject is instructed to reproduce an interval
by cagiying out a defined task. For instance, the subject
may be required to listen to'an,auditory stimulus and then
reproduce it by a linear mavem?nt carried out fbr the same
period of time,

4) The comparative method requires that the subject



judge which i3 the longer or shorter of two different
intervals.

In any of these methods the stimuli can be presented
auditorily, visually or kinesthetically. The stimulus
irtervals may be empty, 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 will be
continuous., Fraisse (1963, p. 78) believes that there is
really no such a thing as ah empty br unfilled interval as
even so-called empty time f{s filled with the subject's
thoughts. Wallace and Rabin (1960), in their discussion of
the lack of significant difference in time estimation under
these conditions, state: 'Perhaps the lack of significant
results 1s due to the fact that the distinction between
filled as against unfilled time is in the wind of the
experimenter rather than in the experience of the subject.”
Fraisse (1937) has shown that the unit perceived depends nore
on the number of elements than on the total duration of the

series.

3.1.1. YVerbal Method

Critical date comparisons are often confusing since
investigators stress that the results of studies on time

depend greatly on the specific methods employed. There does



khuﬁeVQr, appear ﬁa be some general agraement that the*VEtbal

B mathod 13 1ess accurﬁte than the nthexs. ‘There iﬁ also a‘f -
tendency towards dverestimation (Clausen, 1950; Poscman, o
1944), even chough reliability frem,sessien to. sesaion has
baen zepo:teﬁ aa quite gaod for this matbad (Clausen, 1956) ‘ '
On: the ohher hand Haﬁkes, Bailey and Warm (1960) repafted
A that they could find na significant difference in the use o£2 
the verbal reproduction and produetieh méthods or bezwﬁ&n
| auditofy. visual and electrical effeets in the jud@m@nt of
brieﬁ stimulus ﬂuration. Falk and Blndta (1956) relate

overwstxmation;in the veibal method to anxiety. Danziger
and BuPreez (1963) have shawn that the verbal method yields ‘;'

- a higher 1eva1 of errer than the rePraduction methad.

3.1'. z{. :

:Therr“ﬂﬁﬁcti nLHbthodf w 

This methaﬁ of measuring tima perception s regarded :
t bw Whyman and Moos (1967) as a useful cliaical index faz '

objective msesuzament of changes in affective atates‘ They -

ucowpared patients displaying high anxiety with chose

,;'demoﬁatracing law anxiety, and faunﬁ a greater distattiun of

- nime percqptian in che high anxiety 3ruap Their study

suggests that the. chaice of the intﬁfval may not. he as
‘1mpottant as previsus wuzkers have thoaghc aince the

- percentage of 1naeeuracy Waa as great, for examgla for 15

. 5?}



seconds as for 90 seconds.

Dobson (1954) using both the verbal and production
methods found atendency for less accuracy and greater
variation with time intervals, ﬁe compared:four»groups of
abnormal subjects under filled and unfilled conditions, and
found significanb differenqes between chem:‘the"diaorieﬁted
schizophrenics showed the g;éateat 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 neurotie group showed greater accuracy and
consistency throughout., Neither Clausen (1950) nor Siegman
{1962) nor Fraisse (1963) have found significant
interrelatonships between the two methods. Siegman (1962),
in faet, found anxiety to be of more significance than
intelligence in accouhting for subject’s variation in time
Judgments. 1In his studies, the subjects participated in a
motor impulse inhibition task.

Most of theée investigators have applied the
production method in a ¢11nica1 getting. And while the
method as such, appesrs no more reliable than the previous
method described, it does seem to yield some valid clinfcal
data. Goldfarb and Goldstone (1963) have reported less
variation for the production method as compared with the

verbal estimstion method. They also draw attention to the
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influence of the modality in which the time judgments are
agsesgsed, Thay consistently found (1963 and 1964) that
times mérked by auditory ;nput‘were;always judged to be
longer than i_:hosa marked by visuai input, This is contrary
to Tanner and Patton's (1963) finding that visual'dutétions
were judged longer than auditory durations. This
inconsistency could perhaps be explained in terms of the
different techniquas applied. Siegman, hawever, had alsc
found that éuditory signals were preferable to visual
signals becaus§ they are more reliably judged.

There seem3 to be no doubt that time in the different
'mmdalities does vary (Goldstone, 1959; Fraisse, 1963).
Goldstone and Goldfarb (1963) found auditory stimuli filled
1nterva13‘were judged longer than unfilled intervals. The
results were not as consistent when visual stimull were

presented.

3.1.3. The Reproduction Method

This method has Been'used by du Freez (1964). He
found that ﬁhile differenﬁ methods yield different results,
reproductién by linear arm movements was the most reliable.
Clausen (1950) had found the,méthod of reproduction to be
Tess reliable but’mcre accurate than production and verbal

estimation. Siegman (1962) reports similar findings.
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) hWerner (1963) found that the faster rate of preferred
| tapping during reprbduction of a, 70 second 1nterval led to’
(‘shorter estlmation' while SlﬂWer preferred rates led to s
lenger astimationq of duration. Ochberg (1965) argueﬁ that,;“ 
e‘bevause of the varlability of the estimation method the
reproduction metbod shauld prov1de a much more stablé base" 
:11ne from which LG study time judwments.; o
The reproduction,method by linear movement which

‘Du Preez (1963) applled to- tlme measurement with such c
reliable results uses measures of physical speed as1l
indicators of time assessments The Speed is calculated
| frum the distance mgved and the time taken to carxy out the
| mcvement ‘ Rimoldi (1951) found that the speed of motoy
-activities, estlmafed in tasks carfied out,mostly at o
spontaneous sPeeu, were highly reliable because of their ”L’
. stabzlity IL is a reflection af what he calls an .
;indlvidual’s "personal tempo u llport and Vernon (1933)

‘find measures of SPeed ﬂfnexpressiVevmevementq,réllable.

3.1.4. The CQmpgxative Method =

Thxs method has been used to measure time 1ntervals,‘,4
particularly 1n the investigatien of contextual effecbs upsn -
the gstimaziqn‘of.timga(w¢lla¢ew&&Rabin,.lgéq), Many of

phése-studies:hgveﬂsuccés§£u11jféémbﬁstratéd,théigffégts of .



‘anchoring on rhe estimations of ghart iﬂtervals (Boaxﬁman,f¢ x
1958‘ Lhamon, 1958) If the initial stimulus was: shoru, it .
acted ag a. shuzk anchnr and. shortened the subsequent »
'judgment‘a; If’ i't wae longer' it leurrtheﬂned the juﬂgménts.v o
Reon and Kafka (1952) arrass tha‘t tbé very fimt time

1 eStimate seems o be an impovtant reference point for £utuxei;
ones as moat tﬁme meaaures afe aalcuiated an rhe bagis of B
t‘ne means nf a number t§£’ measures.‘ -The many invethgamra g

have made us . aware nf some of the ve*y many variables te be S

?1@ explored anﬁ accaunted €ar in any &utempt at Lhe accuraté

‘evaluation af the. Minhoa (1965) exPlored the effecrs of
k stimu?us and respaaae uncertaiuty upon tine estimation, ané
 came te the canclusknn that the impartant factor was the }
| amount of 1nfarmation that the subgect needs to process
rathpr than ceftainty ﬁr uncert&inty.

FtﬂiSoé (1963) bypothesisem that aaulta perceiv@ tima '
in texms of a ﬁucceﬁ ion of evants, and time - perception is a |
conseqsence of the structure given by these events. Chiiéren,A"
'Vhowever, at *he age af five years, estimated time by the
qﬁantity of the werkractually done (Fraisse & Vautr&y, 1952)
They obtained eamparative juﬁgmenas of éuration for: two toy
ayclists running distances cf varinus speede and lengths,_»~
ﬁrcuracy ﬂepended on . whe&her tba»factors, on whieh the
chiiéren based th&ir judgments, karreapan&e& to Lhe actual
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ﬂﬁrétioh; In this experiment the ehildren esLimated time im{'
aerms of the actian invulved They judged the time by whieh’
of the two eycl ats wenr furtber or faster or by the amqunt :
of effevt théy put :!.nto the faek. | - -
| | The leﬂﬁth of the time ;ntérval must alsn be takem
into. accaunt. With. 5n€ervals of ene second or 1eas, one 1s:
not anly confrnnted with trying to establish the subjecr‘
cenceptual standarﬂ fbr a secnﬁd but also wﬁth ﬁhe -
indifferenue interval ‘The 1nd1fference zene is a dmratlan\~}’

 for whicb there 15 no SystEmatic ervor.. This 18 usually 0.75

of a secend (Fraisse 1953 D 129)‘with a range frnm 0.6 to

  ;058 It hase heen foimd that when durations laat lesa than

,;0 75 of a second, ‘ey are generally averestimated &nd»

| when tbey are more ﬁhan 0 75 Qf B eeﬁand ﬁhey are

: underestimated | .
The indifference imterval serves as a measure of
kccnsciaus time (Bbfing, 1933) ' One hag ta. take tbe -
_indiffereﬂce 1nterval inta consideration if one is werking] 
with the duratinn of the eanscious preeenu, anﬁ if one
: mishes to reduce the 1nflueﬁce of memory. factors in the
fveatimacion$.> Jame@ (1950) believes it to be as. mnch as 12
seconds but rraisse (1963, p, 89) places it at about E@@
recnnﬁs. He faund that thp rbvthm dioappaared when the

interval between £wo scunﬂs Ls abeut two secands.;‘the‘



"preSent he thinks, is limzted to five sEQQnds at, the msst
but 1s usually twa to three secouds (1963, p. 93) ;‘. .tha '

“'duratien ﬂf the pérceived present depends an the passibilitiea

| - for the. crganizatian of successiva elements inta one unit. It

is primarily determlned by the directioa of our attention."

 1t 1s alsa well to bear in oind Lehman and Knioht E (1960)

1”ifina1ngs when experlmentlng with Lhe effeets of placebas

4nc0mpaféd with drugs such as barbiturates and amphetamines, Qi”
As a genefal prlnciple, it was found that speed tesLs were e
mgre placebo—prmne than accuracy tests BT accuracy camponents _
. of tests. It may, theref@re, be proposed that suggestion ‘

dlrectly effécts speed of pérformances

) 3.2. Lbhger ?iﬁé_?eriodé

Otme (1962) noted the pauéity of experimental studies
Anf longer durations. Lhamon and GOldstone (1956) amnngsc
ethers, have adequafely demonstrated the tendency of
‘ schizophren1cs ta averestimate time perlads vhen the verbai
methad 1s uaed Wells and Kelley (1922), in additian to -
general clinical abservationﬂ have shuwn that manie  A
GEprasaive patients manifest-slow'reactmon time. D%habhtin 
1956 in one of the few studies on neurotics found them ta
he more accurata and consistent in their time estimations.

Most of the studies_havereep~¢ﬁu¢erned wiﬁh shor:ftime



1ntervais.f @rne {1962) found chat, by using the longer o
, 1ntetva1 of 29 and 30rminutes, be was able to éisesiminate o
;berween psychopatha and hystericﬂ. Esychopaths and hystewics

| overestzmnteﬂ in cﬁmparisan with.maufoeies and psychotic

I'

‘depreasives., owme $uggests that not only is there a need ta :."

a@ncentzate on the time estimations of langer periads but
“»the pﬂSsible variatiens o‘f t:hese estzimates with individual
':persanality variatiau ‘both of. a nermal and abnarmal kind,
j must be mﬂre aarefully considereﬂ.~,f i "
1’ It 15 oﬁten ebserved that time seamg lnnger when S
atteation is directed tawards 1t and’ tbat ematianai factera
i axeximpartant in-infyuene;ng au: gpbjeatiya £¢a11ngs;a£ time.»>
| ffbe'ianéér?pefiadféf timégépsearé éo»be mbre“sehéitive'té |

| this type of 1n£1ﬁance ‘than shorter per&cds af‘:ime. céheh

| anﬂ szey (1961) have ahawn that ehe naxmal person s
j\awareneaa of the<paasage of | ime varies with his ematiaaai
':staéé; Pearl and Barg (1963) have s&gg&&ted that the
prominence of emotional fhctofﬂ anﬁ eanfiicts in
schizophrenia, 1ndicates that affective faetars are
-kintegtaily iavalved iﬂ the distortian of time peraeptinn in .
'these cases. They pxopose that the aLetOrtion 15 a éiract
functien af che amntional state or conflict that exists when,
the patient 15" ﬂested fur tzme perceptien._ subjeets were
’~cesteﬂ-wh11e emﬂtianally disturbing and neucral pictures .



*wefe §ha§n o tﬁéﬁ. .verpereeptisn was evideneed in the

. ptesence of these disturbing pictures.

Loehlin {1959) found that normal subjacts were “
profoundly influenced 1n thetf overestimation or ' '
underestimacion of time intervals of apprmximately two

- minutes. duratien by the boreéom or 1ntereac of the task.vj ii
'-  The activity ar paesivity of the subjects éuring the cask Axt
was impartant. People whc are generally active, are "
generally inclined te overestimate passive activities. ‘iﬁ'v
addztion, 1nd1viduais fer whom the past and the present were' ,
'relatively less real oVerestimatad the time oecupied by - the‘
present activity. Loehlin felt that this ‘wag not a direet
effect of the activxty as - euch but chac it was telated to. ;:
| 1ndivxdua1 differenees 1n framas of referance of timﬂ
| Judgment:s. o | | _ | ‘ o
It has often been remarked that 1n streasﬁul
V‘situations tima séems 1ong particularly when one 13 waiting
“for something to happen,' Yet, in expefiments whieh Gulltksen , v

(1927) carried eut on subjects Wha had pain 1nf11eted on.
them, the trend‘was tﬁwards relatively slight underesttmation. |
Sturt 1n 1923 had similar results,; Laehiin suggeSta that |
the reaSon for these findings 13 that the subjects pzobably
deliberaﬁely inflieted pain an themselves, thus txansfarming

& dull passive eﬁperienee in:o an activa challenging aae. ‘_,f



Files and M@als”(1949)5fep0rtedja“greater ténéenﬁy of their ; _-
m‘subjects to overestimate as they approached a: desirable e
~f goal. This tendency is’ inclined ta decrease as the subjeet
_becomes more absorbed in the. taak This Observatian supparts
“Frankenhauser's (1959) statemant and Fraisse k-3 findings B

- (1963) that tima seems long when attentinn is directed
sPecifically towards its passage and there are na concOmitaue
aetivities.: But Frankenhauser emphaslses that in the final |
analysis emotional factnrs are the ﬁost important in .
1n£1uencing subjeetive time experience. o - |

. ?; It ia apparent Erom these and previous discussion$
"'that not enly is tbat which 1s happening during the time '
"»interval-relevant ta~the subjectvs assessment of it, but
_also the attitudes the subject brings to the experimental |
_procedura in relaticn to time itself. Maade‘(1963)
»evaluated the effects of motivation and ptogress on the .
-estimation of lenger time 1ntervals from 15 minutes to 60
minutes. He found tbat the estimatés vere inversely related
to feelings of progress in an assigned task under candltians 1
of high mutivation, but unrelated under conditions of poor
motivatien., It appears that the use. of the 1anger»periad uf“
time allows ef a more accurate assessment of attituaes and

"feelings towards tim@ than the use of shert intervals.



3.3, Puture Time ‘Pés;qgemve_ L

y If the measuz@mant of éuraﬁibn is extended fuxﬁhar

. and centinueﬂ inta the future, a% m@uld benome evan hetter  &
@quippeé to undersuané the role of tima mn man s 115@; I£j  “
. is generally zecngnized that it ia impartant for mwntai ’f;
health hat man shaulé striva tealiStically in time; ﬁhat o
man ahould be urienaed in a heal:hy fashtan tbwards a o

pasitive futuze. %any wriﬁera have been thearetically and'f‘

. c!.ini¢a11y camemaﬁ with the eifects of the inc‘iividtml’s

nriaataciun ta the fature. It 15 pxopaaed n this se¢tianiA’.f
to discuas theae mazhads af measuramenﬁ of future tiﬁﬁ o
perap&ative* ‘f ' ' - - ,  | | |
o hy agu strungth. e unﬁerstand rhe capacity to

plan and make uuamhiguous and considered ﬂecisians based on

: raaliny anﬂ nac on wishful thiﬁkiﬂg, then, if we are able to :

_ me&sura future time perspeetiv@ reliably, m@ may be meaﬁuxing“
ega strength. Psy&haanalysts aacapt chat imperviouaness ta :
reauty, time and wgze ara charaeteristic of "prmw |
pruceas“ ﬁhinking, whieh is thaughz t@ be symptomatic éf |

. 15 (RSN ';' :

| serious disturbﬁnce¢ o A o
) iﬁn@ perapeative represenﬁs the r@latibnship bEtWéén

the past, the present and the future, Wallace (1956) deﬁneé‘ a

(

1t aa "tbe tﬂmiﬂg enﬂ ctﬂerﬁug ef paraonaiized future avanﬁs o,

H =,\~

.
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| Wallacéfha§7dEmbnstfatéa thét; f&r s¢hizaphrenic9;~fusuﬁe"
‘time perspeetive is considerably foreshnrtened, and the
oxdering of future events is more canfused than in normala.'"
T sehizophrenics extensian into the future waa 12 years While
'Inormals extended tb 36 years. Whereas the estﬁmation of
~short time intarvals aeems to remain Eélatlvely unaffected,‘;'
rlthe judgmmnt ef 1ang time 1ntervals and future time |
perspective is very much affecced by the sdhizaphrenic

prpcess, and affected 1n braader categoriea of time than :

thoae measurable by the ordinary units of the clock Nevittj  

Stanford (19&5) ﬁaid~that- "One cannot aIWAys tell wheré a

K perwon is going, just by noting the ditection 4n which he is“'
headed.‘ one often has tc follaw bhim a reaaonable way in N
order ta make an hypothesis. It wculd appear that this is
what one is actempsing in meésuring future time perspeceive.
R Fraisse (1963, P 176) hypnthesiaes that the future
perspeﬂeives ai an 1nﬁ1vidua1 dépénd on. his capacity te

anticipate what 1s to come, within the reasonable baunds of

- realzty. In dazng thls, he has to b@rrow frcm his past

.experience but he 1s prompted by bhis present desires, as he
attemﬁts to fit hiﬂ perspeatives inua the realms af
Vpoasibility.~- o o | | }.
Wallace 8 (1956) formula prev1des us with a. maans of

'measuring fﬂture time perspeccive* -
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1) Tha dynamic quality of time perspective 45
suggestad by ehe nﬁmgnval flow of timm frum the preseﬁt
tawards the ﬁutare. Kaacenbaum (1961) has ealled thia senseVA
of meving frmm the present-mamenf &nto the futuraaw s :
"Direcrianality.” 'The schizophremic whu beiieves that his‘~
::age hae net aévanaed at all sinae the anset of his 111ness -
‘1s manifestly d&sturbad ia this sespact., (Ehrentheil‘& -' -'
Jenney, 19603 bahl 1958) “ | L |

Wallace further distinguishea between-o |

- 2) Extensiﬁﬁwﬂhich~is the 1ength»of't$a& spaﬁQIf"‘

o cancaptualised by the patient. It refé:s;ﬁé-héﬁ?faxgéhéad
 he thiﬁks‘ S | | ’.” | .
| » ‘3) ﬁnd cnhe“ence which is &he degrée cf organisatian ‘
of the QVEnts filling that tima span. Kasrenbaum {19&1)
| 1ncludes a quality of Dansit  whiah.réﬁers to Lhe number ef
- ’avents with which the fuuure is popuiated._ B
| RN horiﬁ;

' individual exPerience cf duratian anchured to. objeative

of time tafere to the person 5

- saciaily conatruatad time saales. o

o Igraeif (1932) first used a questionnaire and
intervi@w_mﬁthad. Later~(1936),-he 1ntrodueeﬁ the futurﬁ j
autobicgraphy as a technique far measuriag future tﬁﬁa
perspective. Prﬁjective teahniqﬁes in the. form of the

Thﬁm&tic Appetcépti@n Tesﬁ, ar a story campletion technigne :
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have been favoured The range of time covered by the |
‘ﬂsubject 8 stcay is scored (Wallacg. 1956, Barndt & Johmsan,_”
'”w1955) Knapp used the questlmnnaire tecbnique,jwhile
Kastenbaum (1961) used-a"struntured story«eompletion
:tecbniqua to&ethar with an antinxpaﬁed Euture events score._ 
vAll these tenhnzques have ylelde& intexesting reqults*» -
Israelx (1936) has faund that drive. with respEct to
 v£uture gnals, sewved as-a. good basls fa, dlscriminating |
between narmals and ahnermals.‘ Barndt and Johnsoa {1955). o
using the st@ry Lompletion technique, aheﬁeé that ﬂeiinquent5i

boys pra&uced sta*ies with shorter time. spans thau eonercla.“.7

: ‘They suggest that these findings have s;gnificant soeial

'implicationo. If, for instance, the peraenal envirenment is
a<such that the future is always uncertaln, then the
'indxviduals devalap 1ess capacity to delay grat;fmcation.v
Ia such’ situatiens, he individual is fraquently frustfaﬁed
in his attempts at satisfying his basic needs, and as a |
' '00nsequence of being unable te dapend on - future gratificati@ns, :
he-learns to-aet inraccardanee wirh the philosaphy thaz a
| Vbiré in the hand is erth two in the bush (Mussen, 1963)
5Le8han (1952) has shown that middle class ehildren have a
greater future per&peanmve than 19Wer class children. He
  suggests that time axperience is really a var;able in selfe

_contrai which varies with,smciowecenamic class. Levine.anﬂ |

. '1_
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Spivack (1959, 1960) support LeShan's findings. They have
demonstrated that the abili;y to forego immediate
gratification for more distant goals is reiated to the
individual's breadth of conception of time, Reléting
stealing to temporal orlentation, Brock and Guidice (1963)
found that 49 subjects who stole money from the experimenter
during a brief absence, compared with matched ncn-stéalers,
chose fewer temporal concepts and told stories with ghorter
time duration.

Future time perspective has been related fo
achievement. In Teshan'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)
had 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 that time attitude and achievement were
related, |

Kastenbauﬁ in 1964 using the story completion
technique, found no significant difference between young and
old people in terms of time perspective. However, when he

used the ilmportant events score, mentioned above, he found a
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*'signifiéaﬁt éifferénée’ﬁoth fof Ehé number bfzfﬁfufeAQVéntslvA'
Vapecified. aad the degree ef extension 1nto the fnuure.» ﬂe
cancluded tha: eXﬁénaian into. the future s low. when tha

-'indtvidual’s pexﬁonal 1i£e spam ie maﬁe the basie frame af o
referenca. But futﬁrity, as a eognitave tool ﬁar |

'argantsing wxgerience, is retained by the agad. Using ﬁhe

- same methad, xastenbaum (1967) has been able £o demmnstrate

that yamng peaple s emperxences wi:h aged penple can ﬁring -

, ~ahout systematzu changes in personai perspeetives The |

subjects iu this eaperxment were a group of yaﬂng stuéent ; S

" nurees in a geriatric hﬁspiral Their range of temporal

, thought and fﬁture extensian scerma iﬁcreased nith inereaaed‘

identificaziun‘mitﬁ oléet peayle. (The snggestian that

| ,f futﬂra timﬁ pétSpeative can be iacreaseé by ttaining

exyerienee has, 1 feel, direct ptac ical 1mp1ications far |
"paychotherapy whiah shculd be ptfsueﬁ,) ‘ | .

| Goiérich's (1967) findiﬁgs that ﬁrientation tovarés
>the past ané the future are 1nterrelated is in accor@anee

with mueh of’the ﬁvidence fram the stu&ieg mentloned, ' The

, finﬂings suggest that paat expermence ﬂétermines the mny in -

whieh ane perceives the future., Usiﬁg Wallace’s matheﬁ, ’

smart (1967) haa demunstzated that alcoholics have ] 1ess

'fextensive and Ieas eaharent future perspective campareé‘mith

| social ﬂrinkexa. ﬂe mainﬂaine that the correlatiea'betmeen :

I
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age and extensian in aluohaiic patients 1ndicates that ‘the
déficiency m@y develep as 2 resp@nse te prbblem arinking, -
racher than aa a seleCtive factér in its development. o
Using the Thewatic Appercaptian Tests pfﬁt9C01$ a£ter7
vecatienally arienteé pnycbctherapyg Ricks {196&) f@umd an . ;
‘Aiimgrovement in thure rime perspectives in a graup of
diaturbéﬂ adol&scenrs.< Eicks used Thematic Apperception  }
Test protocnls as 2 ﬁirect weaaure of future time |

,perspective.-~_'



CHAPTER 1V

4.1, $tatement of Hypotheses
The hypbtheaés explﬁred in this aﬁudy are:

4.1,1. a) Timé peraeptton‘and assesgment are relatively
consiscent.far~ahvindividual.' o | |

b) This coﬂsistency ﬁiii'be revealed through the
employment of a number 'csf vaiy:ﬁng techniques of temporal

agssepsment.

4.1.2, Time perceptian and assessment ave closely related to
personality structure, and are dérived from the total complex

of an individual's learning and experience.

4.1.3. Groups of 1nd£viduala‘éhér£ng common characteristics
share common characteristics in the area of time assesmment
and perception. Specifigally heurotie subjects will differ
from normals and also ftnm:a‘group of physically 11l

patients,

4.1.4. In neurotic subjects, time perception will be more
idiosyneratic than in hormai‘individualsa they will reveal

more Iinconsistencies in measﬁzable time axper&ence; future



perspecz:i.ve, and attitude oriﬁm:atian in i:imei B‘ee'auﬁé'éﬁ
their greatér stabilit:y, the noml subjacts will be mare |
“ object:ive and féaum:ie i:n chei: asseasmeat of sf:audarﬁ

| 'nlock time.,gk

A' 4 1 5. Alt.hough ﬁ.nt:errelated, ifferi,ng t:eehniqués eE time _1;

: asseasmem: wiﬁ. xeveal different wma mf accuracy.

| The fmal amiﬁention far %:he fu..ure is that ae “time.] \'
tsense" iﬁ an aapeat. af behavimm results.ng fmm learning
‘ ex;perienee and cmﬁicioning, 1t shmld ba passible r.o alter
it by trai.ni.ng, ﬂpeciﬂcaliy ai.md at the hreaking éa»m of o
| previ.ausly acquzred inaﬁequata oY unaﬁaptive time habi.t.s; “
. 'and the reieammg of ﬁew. more adaptive timn habits. ~

‘I’he ai,m M f;his expetiment w a betzter understanding |
of the eime exp&rience and the ralé it plays in t:he behavimit
of the aéuit neum&ic. ‘rhe tem "time expariénce" reiates :
ﬂbm:h to t:he masurmnt af sh@rc and lang duraticms, anﬁ
future time petapeet:ive, which is tha wa*y an individual
: orients himself in t:une anes ylann faf: i:‘ucure goals. o
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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. Nomne of
the subjects had any ﬁistory of psychological illness nox
were they suffering 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 very 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
”fattendance for therapy. | i
The apparatus required for Ehe experiment was - set up 3
kain the day hOSpitﬂltjj i v‘ ‘w -
| Dlagnosis-~ The patxents sélected for the sample weréﬂf 
| ‘all diagnosed psycho*neurotic by the pcychlatrists and the
‘registrars in the day hospital and the Butpatient Glinics,
, £;om'which,thevaege referxedw; These patients were mainly
diagnbsedféé suffériﬁg\ff&@‘psychqneufetle anxlety states
with depfeésibn;rfTﬁéy ﬁefé;éii:énnéiﬂéfeﬂ7td-Be in need of
_immedlate help both by’ themselves and the physicians Who had
-.seen them.i They wefe not sufferlng from any maJor phy51ca1

‘illnessés or- psychuses at the time of the experiment

ThES@bond group of subjects waékthe nbrmal control y
'group. There were 25 subjects also matched against the |
vfirst 25 neurotic greup for age, sex, educatibnal achievement
and-race. Fram 1nterviéwe with the svbjects and their | o
'k°Employers and their records, it wag. established that there’
 was- no present or past history of psycholagical 111ness; and
that their physical health was good at the time. Access to
"most of these subjects was through large business . |

A organisations who were prepareﬁ to make the subjects



iavailabie ﬂuring their wnrking hours. iOn the whqle, this

) group was more aa-aperative and welcomed the diversian £rom ;‘
~ the éay a rnutzne wark. They all had co be fatched fram v~
- their place af erk and taken to tha day hasPital whexe ﬁhe ‘?

~ % ’\

agpa:atus -had béen s;et ‘up;, :"': V‘
The c gloup ef subjects was a control gruup ef madical
-éutp&tiénts matcheu fbr age, sex aud race and eéueatioaal
achievument agamnst 25 of ‘the Exper&mencal Groupm They were_
, utpatiencs at Groore Schuur Hospital autending at least :
 onee weeklysj 1hey wera seleated ag hav1ng clearly ﬂefined
‘medical 1llnesses wmth no knaWn history'af any psyehdlag;cal  ‘i
~‘111ness. If there was any suspicion of psychological |
111ne@s zhéy were xejected from the sample. Most ef thése‘v
patients wers drawn f;mm general medical and orthapaedia
outpatient clzﬂxas wlth the co»operation of the cansultants
in charge. ALl subjects wera able to cammunicate flu&ntly
in English and were all of the sama racial group. This
group (lat&r referred to as the Meéical Group or Group C) wag
- the least ca~¢perauive nf the thtéé grnups invalvea in the ’
 expariment They uaually felt that they war& being sub,ected

to a teec sxtuation wnzch had nothing to do~with their actu&l

illness. Hawevar. 25 patients wére founﬂ whn atreaded ail
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three cf the expaznmental sessians ev&n though some of them
had to be fetchaﬂ fram their hames, Expeﬁimental aeﬁsians, -
whanever yossible, were arfanged tm eoincide wich hhair

fregular vi.sz.ts ta the huspi.tal . Lo ’A;

Tha appaxatus used to measure Bhert tbme ﬁuraﬁians
4_was similar ta nhau daaeribed by ﬁanziger anﬁ DuPreez in
1963 ané bualt hy P* Humphxmes.» It was constructeﬂ/in Lhe
fellowiag ways A*while waoden sare&n, 42 inches l@ﬁg and 20 o
. iaches hxgh, atccd acruss threa small tables. In frant-of -
"the screea was a th;n,‘strong cord, which ran the length af
the white sc:ean; ‘that is,~f0»~a~distance cf 42 inchasa At ’
one end there was' an lectrie anop ciack useé to mﬁasur&
the tﬂme taken by ﬁha subjeen t@»mava Lhe dxstance alamg the "
| screen. “The clnek was started aﬁé stagped by a relay |
epexated by the am@lified autput aﬁ a yhanagraph piekup

'The stylus of the plﬁkﬂp xested an'a dise which wag tnrnea

by the mation of Lhe.narﬁ whan the handle was movad by'the S

: Sﬁbjﬂcta at the aﬁhar-end of nhe scx@en, uhere was ‘8 handie»j ‘h-*'A

‘shrnugh which the aaxd ran tn ﬁha enﬂ af the soreen 0ver
pulleys' Thus, ﬁhe noxd circles the screen completely- &Sf;“‘
- the subjeat was requira& tn ﬁove Lhe handle alang the card, -

“‘the axperimenter Waa able to raad afﬁ the ﬂistance tha



Vsubject had moved the handle on a metal tape at the back
Afacing the expertmenﬁer“ the experimenuer was alsa able tm |
. read bff the-thne takeﬁ by the snbjeet to mnve the measured
‘~>distance on the elack timer faeing the experimanter. fA"”
battery operated buzzer which ptovided the eontinuaus A”’
,audito:y stimuli necessary for the experﬁment stoaﬂ on a
- separate. table.; A.timer was used to set the length mf ﬁbe
auditory stimuli but the ftaquency and intens:ty of the
'ksaunds remained eenstant,‘though the length var 1ed accardxng
to the pr@cedure. The clock attached to the cerd was
automatically started and stopped by the subgect 9 mav1ng af
the handle.~ The auditary stimulus waa 1nitiated by the
experimenter and oparated indapendently af the linear -
 movement apparatus,  . | | o
The subjecc*wés not ahle to see behind the wocden
screen and was, therefore, not aware of the. actual
measuraments reﬁorded by the eaperimencer. A stap wateh was
f‘usad to time the other time- measures which will be de$cribed
‘under proeedure. ﬂther materials uﬂ&ﬁ in the experiment
' were the foliowing testa'- V'l .
1) The Raven’s Progressive Matriceaa . |
- 2) Cards fxam the Thematic Apperceptian Teat.,‘
A 3) An attention ané concentxatian task 1nvalving the fy
reaarding of tha number ef timesthé‘word "THE" appeareﬂ in.

[N .
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.an uninteresting 9iece of pﬁlitzeal aommentary.; .

J #) A‘wnrd recall test made~up-af a word test af 20 e
warés. 10 cf which were eonsidered time signifiaant'warda . ?
'.and 10 of which were nautral stimulus-watﬂa. : |
= 5) A srary csmpletien tesﬁ.

E 6) : gm‘ att .m.;uda ques nianna\i.te.‘ 3

" ‘méﬁn‘r :

The praceﬂura ccaSLsted af one main axperiment brakﬁn
o up inta a number of camponent parts wnieh were carried out

in thxee weekly 3&5510“9;» 
WW

In the first eeesﬁan, general baakgraunﬂ informatian

was gathered.. 1t ecvered the subjeet's paraonal backgrouné,; o

.'w¢rk and~aahlevements.w In the ﬁata, it haa heen caeagarised
under the generai heanlng of "Pelsonal Informatian.“ A
verbal esLimate of a 22 minute interval‘was taken.durzng
this initial period When the subjacz walkeé inno ‘the woom, |
a hand stop watch was starteﬁ and when it read zzrminutes, |
Lhe subject was aske& ta estimaue,exaatly how 1ong it was -
since he waiked inta the raom.{‘h‘\" | ,

| Raven s pragressive ma&rieea were adminietered to give
Ascme quick indmatian esf iqtellecmal abiuty. A st:gr;r |
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completion task @as aﬂminiﬁtered’té‘derive samé measufé of
Future Time 'Perspectivé.i This was ‘based on the technique‘
originally used by Wallace (1956) Tha number of future
events anticipatéd was also recorded and raced ag anether  1"'
‘ measure of Fnture Iime Perspective. _‘_gf7*»ﬁ " |
A cbncentration and attentiuﬁ task was then ngen ;
requiring the subject co listen to a passage of prese far~i
920 seaonds and :ecord the number cf times the ward "the" was .
used in the passage..a | | |
| K ~ The subjeet was thén required Lo carry out two tasks’
kditectedsa$ the assessment~o£ body tempow iThese ;tems,were
suggestad by Rtmoléi's work on persnnal tempo. -in the fifst i
task (Rimoldi 1951), he was required to tap with his pencil
on a clean sheét of. paper for 30 seccnds at bis- ‘own
kfpreferredyrategafVspeed "In the second task, he was requmred |
EbAdﬁéﬁ'cifélés on a ciean sheet of paPEr~at his,preferved |
'~‘peéd. In both tasks, the subjects'wexe instructed to tap
‘:or draw at a rate which’ was comfortable for them. It wag
.explained to the subject that he was not required tn tap or -
draw ae many ieéms as possible. ' |
‘ The subject was then aeated in front of the linear |
movement apparatus and the Verbal method af time estimatiOn f‘
was applied;' Canstant audltory stbmuli of two, nine and -

four seconds respectively, were then given separately.



After each stimulus had ceased, the subject was asked to

give a verbal estimate of how long he thought the sound had
lasted. All responses were recorded but at no time was the
gubject 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.wﬁa asked to move the handle for aé long as he
felt the sound had lasted. Teﬁ trials were then presented
to the subject, five of which were two second auditory
stimuli and five of which were four second stimuli. The two
second stimulus was selected on the assumption that it would
be safely beyond the indifference threshold point for most
subjects but within the range of the psychologlcal present.,
The four second stimulus was selected to bave a slightly
longer interval for comparative purposes. The auditory
stimuli 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
secondg and four seconds,

The starting side for each subject for each trial
alternated between left anﬁjfight. The subjects were

permitted to move the hahdlé back and forth {f they so
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desired p:nvidiag that they did not change directian midwqy.
,The subject vas not permitted to. rest his hand en the handle
between trials as the alightest m@vement af the handle eeuld
start the timef going. There was a 60 second rest 1nterva1
m  between the end of the subject's ﬁeproduetien and the. enset
'af the next. stimuluﬁ. B ; ‘ ' | | | kk‘
The sama raaﬁnm order of stimuli was presented for T; -
aach subjeet. all aspeata of the prucedure m@re kept as
 identica1 as possible, It sbauld be emphaa&aad that. at all
‘times, the subjects were encouraged to. repr@duce the length o
of time wbich they felt haﬂ passed. o “‘ |
| The _roﬁuction mathod of measuring time estimation |
was then. applied. The snbject was required to produce a
duration £or two seconds and then later four seconds. He
was. requested to move the handle for what he feit was two
 secondg and then fcur secands respectively. These trials
were separated“by permitting the subject to wnlk about the
£O0m for a Eew- maments and take a’ "Breather.",‘
| | Hhenever the 1inear mOVement apparatus was. used, tbeA
'nhandle was maved to thé ené of the cord, after the distanne»
and cime had been recorded,sﬂo that. it wauld be ready for :_
~use in the next trial. ;‘=;§ﬁ ajf,»vi‘~ D o

(Initially the aom@arative methad was alaa applied ta

‘the measuremgnt af time estimation. After the first few

. v' Tood
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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
experiment was abandoned and the results derived from it

were mxcluded.)
Second Session

Generally, the second session followed one week later
but for a few subjects in Groups B and ¢, the interval was
almost two weeks. 1In 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 Themat1¢
Apperception Test were presented. By means of a content
analysis of the protocols, scored ratings were dexived
following a system devised by Lindzey and Goldberg (1954).
Six personality varisbles 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 time; and how he acted and
behaved in relation to time in every day life situations.
Some of the items on this questionnaire were those which had

been found to be significantly related to time behavieur in
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the Loehlin (1959) study., Others were taken from the Knapp
questionnaire or were suggested by it (Knapp, 1962). Other
items were included because it was felt that they might
yield useful infomation about the subject's personal
feelings and éttitudes. (See'Appépdix B.)

. The experimentervtheﬁ had ; géneral diecussioﬁ with
the subject‘concerning time, in the course of which gmy
points which had arisen dﬁriﬁg 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 rared by the
experimenter on 4 three point scale during the interview.

The subjects were then given the word recall test.
They were required to recali only 10 words from a list of 20
words read to them by the experimenter.& From this list of
20 words, they were vequired to recall by choosing the 10
words theyfliked'the most. The experimenter recorded their
choices and the number of words rel#ted to time was
calculated.

~ The room in which the experiment was carrled out was

empty except for the aﬁparatuszgeacribed and an additional
table and two chairs for‘the‘u$éxof the experimenter and

subject,
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CHAPTER V.

RESULTS AND DISCUSSION -~ TIME ESTIMATION

5.1. Description of Subjects’ Behaviour

Subjective observations of differences in response to |

the experimental situutlon; among the three groups.

5.1.1. The Neurotic Group = A

These patients vere all attending the Psychiatric Day
Hospital for treatment, They attended daily from Ponday to
Friday between 9 A.M, and 4 P.M. They were all sufficiently
111 to require fairly intensive treatment, but not ill
enough te be completely hospitalised. All the pgtients in
thiz group were able to maintain themselves on the "outside"
to a certain extent (some were more capable than 6thnra).
They were in the hospital as voluntary patients as théy vere
not able to carry out their ﬁsdallvuik or leisure time
activities. '

The daily programme in the hospital (which was
completely separated geographically from the Psychiatry
Department 4in the general hoaﬁiﬁél) was arranged to include
daily group therapy sessions; ipdividual therapy at least

}

once a week and cccupatibnai théiapy;music therapy; drama
é :

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 treatmeﬁt and, thetefore, 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
wag: -

A. Neurotic Group =« 77.8 minutes

B. Normal Group =« 56.0 minutes

C. Medical Group - 43.4 minutes
It appears that the neurotics, as a group, had learned in
the courge 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

gtatement which was delivered on the first encounter with
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the subjecte. HGWever, thnugh thay were all quote eoeparative_.'
and prepared to do what was askéd of th&m, they wera quite o
, uninterested—im the details.af~the-whale-siagacien;andumaﬁt-'f,
of the 1nﬁroductory Speech was abandaned ﬁha mﬁjbzity of o
| these patients haﬁ had psychiatrie cantac; on a: mare limited

basis autside the hespital before @ttanding as. day patients. :
Thﬁy a11 accepted the experimenter as part of the huspital ”
'aetcing as they assumed that she was directly 1nvolved tn B

thedr. tr@atment,,

5.1.2. Ihe nnmmcangm;i Gm_gg - B

These subjects were selecced mainly tbrough large
business organisations. Faur members of this group were
 univarBity students’ and 2 were 6emiﬁprufessionsl peeple in
ptivate occupatibns.‘ Aﬁ a group, they were easiest to work
with in the ov@rali experﬁment.‘ ?hay were aooperative, ‘ _
»helpful and generally moxe iu-erESﬁad in th& exparim&nt than
the other anbjeats., They were sufficiently vacal and.
| apcntaneaus to be abla to elicit adequate data witheut
needing o be demanding and persuasiva.. They were not
talkative enaugh to disrupt the experimental procedufe. -

As mentiaﬁed greviausly, mnst of the subjects weleomeé
the experiment as a diversion fram tha day & rautine._ Sema

- of zhem saw their aaiection for the sample as a gestare of



confidence in their work, They were flattered by thelr
empleyer‘a attentian. ‘A few of ﬁhese subjeetﬁ were cancernedf‘
that their amployers wuuld be. able ta use. the ‘data. against .ff
thenm in some way. ThEy were easliy veassured on this puint,!{
ﬂmmémﬁ ‘;’ = - A,J_ | " .
| Ihe feur studenta in this ;ample were. by chnice, ““”:E
| psycholagy studenta huc votunteers from ather universiry o
,éepartments, Nane of the suhjects were given any kind of o
- xeward fer their par&icipation 1n the experiment and mone of;f
tham seemad to have expected any.ﬁ?;;. ' | | =
| The naxmal control graup wﬁs matched agains: the same
25 membets of the neurntic graup a3 the mediaal group, fur

fthe same vaziablea of age, sex, raee and educacional

achievement.

: 5.1.3. Medical Grm: -

' The cYux . af the differaaee between the groups in texws
of. verbal behavieur alone, wag that the neuratics had alteaﬂyi'
haé aeme tr&ining experienca in learning haw to. cammﬁ&ie&te
thedr. feelings and. thbughts in the haspital setting; The »V,,
| mkdieal group had haé a hoapital empetienee as physically
| ill patients, They had beea encouraged ta limit their '
verbalisation§ to tbé presénce az absence of pain in certain f~

areas. witb the resﬂlt that in a hospital setting, tbey

- »t :
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assumed that one taﬁked abeut where it hurt or where it did f}
Vf,nat. Talk abnut hcw one felt abaut :ime, or one' s mother arg
'father, seemeﬁ out af plaee to thcm. H&ving=elﬁar1y definaﬁg
~ physical cnmﬁlaints, they could. nat raally see the puxnt af‘f
" the wholevprocaéaref Unlike zhe meurntiés, they could aot .
imagine the ﬂelationship between pazn né thia,kind of talk.:u
V'They only. recagaised a relationship heﬁween pain anﬂ the f |
medicines which the. daetnr prescribed for tbem, net the L
wwrﬂs he used for them. Implicitly andier axpliaitly, they ‘;
’ made their vi&w of the s&cuatian quite apparent,

An eutpatieas Giinic is nnt a place‘where there is
umuch time for taiking and the patieﬁcs are very much aware
of this. The “aeﬁ" 6?‘"expectatiens." which the diiferenc |
graups had cunaerning the haspiial, was . di ffer&at. ‘

A striking axample of the &mgarmanee of patiaﬁt
“attitudes to caoperaticn 1n therapy ané ite outceme ie
«‘supplied by tha ﬁollawing Btuey, In a s&udy of psychiatrie
' patiencs carcied ‘out at Jahn Hopkins,, Park ez al (1967), -
abserved the xaactiaus of patieﬁza who had heen given
inﬁémtian and. 1nstruct16n nm: usually given to psyahiatm, ‘:
xesearch patiencst For instance. they ware tald that they
were being given piacebns sunh as augar pills. The ;;41
'invéatigators fﬁﬁhﬂ that thexe,was no ev&dence fhat thia

kind of inﬁoxmatiem, nermaliy wichheld fxum patients@ had
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any detrimental effects. These clinic outpatients come 1nta e J;ﬂ'

~stud1es with deep faellngs of ‘trust’ and Expectatzons of
‘1mprovem@nt. As a,reSth they dxﬂ not believe that they
twm:e really bsing subjected to research The patients
«shuwed more sympt@natic 1mprovement ‘than ﬁhose who |
«PﬂfticiPaLed in other double blind suudles.=;;§'f*;152 H‘

Park and his assoclates felt that there were . a number |

,af factors which cauld account for the pbsitive respanses.V~ .

Patients appreciated the frankness and Lhe request to give |
voluntary~participation patients wmth clear 1deas abcut the’
ature of treatment showed more 1mprovementﬁ even in Bhbft ”
term drug evaluation studles, the docterupatiant ralationship

was more important than the various research prbcedures.

' Many of the medical gr@up patiemts were prepared to ke
coepérate with the experimenter only to the excent of aot
-refusing her request. They felt obliged to cnnparate as
chey knew vhaz they were: patients in a teaching hoepital
k‘where sometimes the patients haﬂ to help students anﬁ other
vdbctors hutzthey had novtrust-in‘the pxocedures nox were
they familiar with the presence aad rale of the" psychologists.

Medical clinlc subjects were approached while they
were in the autpatient clinics.. The medical consultant
directed them to talk Lo the exper;menter. ‘some“offthav_“

Patieﬁts flétly refused to cooperate. ThefgqauéIAexperiménﬁ -
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and interviewing was performed at the Day Hospital which was
across the street from the main hospital. This medical
group, therefore, required more of an introductory
explanation than the other subjects. At the end of the
three sessions, they were connideﬁnbly more cooperative and
helpful and there was much less of “well let's get all this
over with as quickly as possible." Nothing could have been
accomplished without the subject's active participation and
cooperation, It should be remembared that these patients
were often in physical pain and discomfort. They were
subjected to more inconvenience in many respects than any of
the membexs of the other two groups, More than 100 patients
had been approached before this group of 25 subjects 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 complaints; others had to
travel from too far away; and some simply did not return at
the appointed time. The final group was matched against 25
subjects in the neurotic group. They were selected on the
basis of sex, age, race and educational qualifications.

They were, in a sense, a highly selected group, having had
to fulfill all these requirements before being included in

the sample.
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5 "413»‘#,1" Degree

In the neuruuie and mediaal graup. an atuempt was made |
, ta keep the 1eve1 ef 111ness nearly stmilar,' Unfartunately, .
- this was posslble only in uery brmaé and’ subjective termsﬁ
“By virtue of tbe daiiy attendance 1n the hdapital. th& f1§“ t'
| aeurncic gtuup was severely 111.» Ebeir illness was o
1nzerfering with their daily living to the extent that they
'were unable ne catry aut ﬁheir narmal aétivities., There wa$,
hewever, no objeetive ya:dstock wheneby one cauld cempare o
Athe suverity of their illnesses‘with that of the medieal
graup. Some membezs af the mﬁdical graup had previously been
acutely ill and had bﬁen hospitalised and thsy were naw .
reaaiving*medieatien and treatment. Thé acute stage af

, their illness had passed whereas most of the neuratia |
patients were still in the acute stage 0£ their illnass Iﬁ.
had originally been 1ntan&ed ta take ambulatory hospital |
patients frnm tha wards as subjacts. But this was quite’“x
1m§essible to oxganise and toa much to expe&t £rom the
hnspital | . V‘A , ‘f ,  ,:

As é gmup s the néur@Lie group weré in daily contact
with one anm:her. The ewementer was eancerned that the |
_subje¢ts wauld diacuss the expariment amongst themsetves in'
t:,oe much' detail. 'I.j‘hey were :rgqqested not ki:ta s but ,itms -

difficult to know whether they adhered to the request, 1In



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.

Thé 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 sometimes given in very general-;efms. 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. Statistical Treatment of Results.

All the data collected was scored and rated as
outlinéd above and subjected to correlation ana;ysis. The
data from each of the three groups yielded a separate
correlation matxix. »} ,

According to Ezekiel and Fox (1964, p. 294) when
using & multiple correlation matrik, correlations reflecting
true relatedness for N = 30 would only be significant at the
.05 level of confidence, when they are .55 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 Nommal 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.
Vexrbal Method

Item 27 ~ Long time interval of 22 minutes.

Items 29-34 =~ short time interval estimates of 2,
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4 and 9 seconds on initial test and re~test session, The
subjects gave verbal estimates of how long they thought a

sound lasted.

Reproduction Method

Items 35-42 - Short time interval estimates of 2
and 4 seconds on iﬁitial test and retest session. The
subjects were required to reproduce a 2 second or 4 gecond
period after listening to a buzzer for these respective
durations, by moving the linear movement apparatus, The time
taken and the distance moved was recorded for all

reproductions.

Production Method

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 pericd by moving the linear movement
apparatus. The time taken and the distance moved was recorded

for all productions.

Consistency Measures

Items 55-67 -~ Direction of test retest differences

for all time measures,
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Items 122-134 ~ Extent of test retest differences

for all time measures.

Range of Measgures

Items 68~75 - Range of estimates for each time
intexval and each session using the reproduction method of
time estimation, Time and distance ranges were calculated

geparately

Speed

Items 137~144 - Speed for the reproduction and
production method estimates on initial test and retest.

Ttems 153~160 - Speed differences between
reproduction measures on different times and production
measures on different times.

Items 161-164 -~ Speed differences hetween the

reproduction and production methods compared.

Accaracx

Items 145-152 - Accuracy on the different methods.

5.3. Reliability,

Reliability of time estimation could be inferred

from the relationship between same time e¢stimates using the
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same methods but in different test sessions.
Table I was arrived at by correlating initial test

estihates with the same time and same method estimates on

retest.
TABLE 1
TEST~RETEST RELIABILITY OF T
ESTIMATION MEASURES
"GROUPS
METHOD & TIME INT, NEUROTICS NORMALS MEDICALS
Verbal
29530 2" .319 + 349 580
31632 4" -.062 JT40% .852%
33834 9" -.083 264 .BB4W
Reproduction « Time
35&36 2" ' 496 ‘ +675% J732%
37438 4" 630w JT79% .911%
Production ~ Time
43644 2" | .165 .568 .889%

4546 4" ~ .800% .725% .866%

*p =< .05

Inspection of Table I revealed that the Neurotic
group on the whole were less reliable in their estimates of
ghort time intervals from session to session than the other
two groups. The Neurotics' lesger reliability shows up
particularly on the Verbal method of estimating time. It
also shows up on the estimation of the shorter time intexval

of 2 seconds 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 initial test estimates with the distance moved on
retest estimates of the same time intervals using the same

methods.

TABLE 11
TEST-RETEST RELIABILITY OF DISTANCE MEASURES

' | GROUPS

METHOD & TIME INT. __NEUROTICS __NORMALS __MEDICALS
Reproduction = Distance

39 & 40 2% .601% L914% .895%
41 & 42 4" LH79% .975% +952%
Production ~ Distance

47 & 48 Zn . 701w O17% .993%
49 & 50 4" +973% ~912% .991%

P =< 05

Inspection of Table II revealed that g&ll groups
were more reliable on distance measures for both the reproe
duction and production methods of timé egtimation as all

correlation coefficients are higher on this table than on
Table I. However the Neurbtics 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 = < .05) but not for the 4 secound
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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,

TABLE I1II
ESTw LIABI OF MEAS '
OF RANGE, SPEED AND ACCURACY
GROUPS
MEASURE NEUROTICS MEDICALS NORMALS
Range - Reproduction
68 & 69 2" Time 405 ,480 .536
70 & 71 4" Time o 374 446 429
72 & 713 2" Distance 207 41w .692%
74 & 75 4" Digtance JOT0% .5688% 804
Speed
137 & 138 2" Reproduction - L,802% +909% . 731%
139 & 140 4" Reproduction 884 +935% +857%
141 & 142 2" Production 659 . 860% -.103
143 & 144 4" Production .808% .848% «770%
Accuracy :
145 & 146 2" Reproduction -,021 691% « 745%
147 & 148 4" Reproduction +343 591 .888%
149 & 150 2" Production »305 600% .823%
151 & 152 4" Production 789% .691% .861%
* P =< ,05

Range

Inspection of Table'III revealed that range was not
a relisble measure of time estimation for either of the three

groups. The Reurotice were even less religble than the
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Normals and the Medicals au suggested by the lower
correlation coefficients between test and retest measures,
The Normal and Medical groups were more reliable on distance

megsures than on time measures.

Speed

Speed appears to show the most consistent
reliability for all three groups on both the Reproduction and

Production methods of measuring time estimation.

Accuracy

The Neurotics show greater variation in accuracy on
both the Reproduction and Production method than either of
the other two groups.

In order to summarise the overall reliability of
the three groups the teste-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

suggzested by the lower correlations of the Neurotics as
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TABLE 1V

AVERAGE CORRELATIONS OF TEST-RETEST RELIABILITY
OF DIFFERENT TIME INTER FOR _EACH

MEASURE OF TIME JUDGMENT

GROUP S

METHOD & TIME INT, NEUROTICS NORMALS MEDICALS
Verbal 2, 4 &9 secs. -.155 .518 772
Reproduction 2 & 4 secs. .563 727 .821
Production 2 & 4 secs, 482 646 .877
Range .389 463 482
Speed 2 & 4 secs.

Reproduction 2 & 4 secs. .843 .932 794
Production 2 & 4 secs. .733 .852 436
Accuracy 2 & 4 Becs.

Reproduction 2 & 4 secs. .282 .641 .866
Production 2 & & secs, <547 .645 .842
Total Averages 479 727 .869

compared with the Normals and the Medicals (e.g. production
method average r for the Neurotics = ,482, Normals average
r = .646 and Medicals average & = ,877).

2) There 1is therefore an 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 estimation 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.

3) The verbal method of measuring time estimatiod
is less reliable as a technique of measuring time estimation
when comparéd with the reproduction and production methods.
{Average correlations for the Neurotics were r = -.155 and

for the Normmals 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 time

estimates. Thus Neurotics were generally less stable than

the Normals and the Medicals on their intersession estimates.

5.4, longer Time Interval - Item 27.

~ One longer time interval of 22 minutes was included
a8 a verbal method of estimating time. This was a "filled
time interval” in that the subjects were being questioned
about their condition and thelr history during this period.
The following table gives the mean estimates for each of the
three groups and the percentage of subjects within those
groups who overestimated and underestimated the 22 minute
period. |

None of these 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
GROUP MINUTES __ ERROR OVERESTIMATED _ UNDERESTIMATED
Neurotics 18.67 «3.33 6 - 20% 24 - 807
Normals 21,28  -1.72 8 - 329 17 - 68%
Medicals 23.80  +1.80 14 =~ 56% 11 - &44%

2 =513  df2 _P=_ .10

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-opérative. The Neurotics were
the keenest to talk about themselves while they belleved the
experimentél investigation was going to be of some direct

benefit to them.

Sumnary

1) The Neurotics showed & 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 relationsﬁips between
v estimates of diffefént 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 MEDICALS
Verbal 2, 4 & 9 secs. . 751% .651%* .817%
Reproduction 2 & 4 secs. .655% .671% .605
Production 2 & 4 secs. <439 720% .951%
Speed 2 & 4 secs. - .490 . 749% .343
Accuracy 2 & 4 secs. -.059 .677% .572

* P =< .05
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The Neurotics are clearly less stable in thelr
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 accuracy 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 REPRODUCTION AND PRODUCTION METHODS
OF TIME ESTIMATION

' GROUPS
ESTIMATE SESSION METHOD NEUROTICS _NORMALS MEDICALS
2" & 4" 1Initial Reprod.-Time .664% T72% .755
2" & 4" Retest Reprod.-Time .768% - .881% .939%
2" & 4" 1Initial Reprod.-Dist. .708% .960% 9L 4%
2" & 4" Retest Reprod.-Dist. +922%  .975% .963%
Av,T=_766% Ay, ,r=,897% Av.r=,900
2" & 4" 1Initial Prod. ~Time .256 .B76% 931w
2" & 4" Retest Prod. ~Time 872 .905% -, 736%
2" & 4" 1Initial Prod, -Dist. 490 994 .998%
2" & 4" Retest Prod. «Dist. »936% .983% .992%

AV.Y= ,639% Av, 1= 940% Av,.v=,914

*P =< ,05
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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 limits of the method being
used at the time, in spite of the differences 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 time 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 estimates,

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 the stability of
the accuracy with which each group of subjects was able to
judge tie different time intervals using the same method on
the same day. The estimates made for the different intervals

were correlated,
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TABLE VIII

STABILITY OF A&CCURACY OF ESTIMATION
FOR VARIOUS INTERVALS

GROUPS

TIME INTERVALS SESSION METHOD NEUROTICS NORMALS MEDICALS
2 & 4 secs, Initial Repr. =-.042 » . 790% . 755%
2 & 4 secs. Retest Repr. 673% . 854% .929%

Av.r=,316 Av.r=.822 Av.r=.842
2 & 4 secs. Initial Prod. 427 874% .929%
2 & 4 secs. Retest Prod. .929% .77 3% .859%

Av.r=.678 Av.r=.824 Av.r=.894
* P =< .05

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 time estimation.

What emerged again was the lesser stability of ;he
Neurotic group which showed up on the production method
(r = .256). The other two groups demonstrated greater

stability on the production method thah on the verbal and
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TABLE IX

CORRELATIONS BETWEEN 2 SECOND AND 4 SECOND
ESTIMATES FOR DIFFERENT METHODS

CROUPS
METHOD _ NEUROTIC ______ NORMAL MEDICAL
Verbal . 604% .646% .B20%
Reproduction . 664% .772% .755%
Production .256 .B76¥ .931%

* P =< .05

reproduction methods, while the Neurotics demonstrated the
least stability

Different estimates 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 ralationships

between estimates of different times using the same method.

5.6, Stability 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 time variables.
This would be assumed because in the experimental situation

it was more likely that the distance moved could be varied to
a greater extent than the time. 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 time 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 os retest. These measures
were lntercorrelated.

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 BETWEEN TEST-RETEST DIFFERENCES IN SPEED
AND _TEST-RETEST DIFFERENCES IN TIME AND DISTANCE
ESTIMATES, USING THE METHOD OF FRODUCTION

“NEUROTICS

126 — 127 128 129

157 -.561% =.152 -. 241 =, 280
NORMALS

126 127 128 129

157 —.087 .057 676% . 318
MEDICALS

__126 127 128 129

157 -.766% -.763% . 609% P ETL

* P =< .05

production 2 and 4 seconds time and distance (126~129) and
the differences in speed on production 2 and 4 seconds.

1) 1It 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 time intervals and therefore became
less reliable in their estimates.

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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Accuracy 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,

TABLE XI

RELATIONSHIP BETWEEN ACCURACY OF TIME ESTIMATION AND
TEST=-RETEST DIFFERENCES IN TIME ESTIMATES,
USING THE METHOD OF PRODUCTION

NEUROTICS
149 151
126 349 05 }
127 1292 “B17* Av. r = .378
NORMALS
149 151
126 O52% T o
127 “960% 858w Av. r = .513
MEDICALS
i S
126 IR 83 .
127 S917% . 382% Av. T = .8B6

* P =< ,0)

Table XI shows that for the Normals 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 Neurétics do not~démansttate'thia same~re1éniunship
between accuracy and stability as . the correlatians are 1aw
Aand insignificant (r #:.3&9, T w,.Oﬂé and r - 292) The

average correlation of r = .378 for the Neurotie group 19

- . - e
ek

very much lower than that of r 1.913 for the Normals and
ass for the Medicals. L T

Thie seetion has tried to identify the cause oﬁ the
Néut&tic subjeets greater 1nstability of time“estimation.f'
It was apparent that having been less xeliable from session
to sesaion and from)ane interval LO another the Neurotic vas '
3130'1938 réliahlé*in~theidégreefdfﬁéacuracyawith‘whiah he
thade - his differenc estimates, This 'd4d.not mean that the o
ﬁeurotic~group wasvnecassarilyf1933%aecurace thathhenether
groups but that' the reliability of their: level“of accuxacy
was less ‘than that of the: other BTOUPS., .. L*} RS

LTI e - H
T Iy 'R N

Differan&es in s-eed of Movement and Stabilit:;

¥R L . \ b -
3

g The following table’ sh&ws the relationship- between
testeretest differences in- speed of’ mevemant while: making .
_ time estimitee and the extent of}testﬁretest difference fer
‘those same time estiﬁéteéfﬁhﬁn&uéiﬁg'the’productian method,

. item5‘126-127*are”the éatiﬁate:ﬂifferences.“'g

Items 149+151 are the speed differences on the

production method. =~ © . . -

115



TABLE XIIa

RELATIONSHIP BETWEEN TEST-RETEST DIFFERENCES IN SPEED OF
MOVEMENT AND TEST=-RETEST DIFFERENCES IN TIME ESTIMAT ION
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 Normals 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 = ,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 XIIb

RELATIONSHIP BETWEEN TEST-RETEST DIFFERENCES BETWEEN

METHODS 1IN SPEED OF MOVEMENT AND TEST-RETEST

DIFFERENCES OF TIME ESTIMATION USIRG

THE METHOD OF PRODUCTION

Estimate
Differences

NEUROTICS

163 164

126 -.067 «.150

127 .200 -.088
NORMALS

- 163 164

126 .500 .411

127 .508 441
MEDICALS

163 164

126 -.615 -.388

-,430

127 -.656

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 the differences across

times were crucial in determining the differences between

estimates.
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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 XIIb 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 3%
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 dewiated
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 WGre‘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 manmer, which then affected their speed.

The Normals and the Medicals show a strong relation=-
sbipAbetween 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. S8Speed 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

120



reproduction and production methods of time estimation.

TABLE XIII

TEST-RETEST INCREASE IN SPEED OF MOVEMENT FOR THE
PRODUCTION AND REPRODUCTION OF

SHORT TIME INTERVALS

GROUPS-SPEED INCHES PER SEC.

METHOD INTERVAL SESSION NEUROTICS NORMALS MEDICALS

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
AL Retest 13.68 11.61 15.32

Production 2" Initial 13.46 10.71 10.14
M 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 80 on the reproduction method estimates than the
production estimates. Speed on the production method showed
less change in the Normal and Neurotic groups than on the
reproduction method (2 seconds speed reproduction Neurotics
increased from 12.89 to 14.90 inches per second and Normals
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 Nomals 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 NEUROTICS 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 whole 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 Tempo

Two tasks intended to measure spontaneous rate of
body movement were included in the battexry of tests
administered. The subjects tapped with a pencil for one and
drew sircles for the second. 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 tests., The following table
shows how the numbers recorded for both tapping and circle

drawing increased on retest, (XVa).

TABLE XVa

TEST-RETEST INCREASES IN TEMPO ON TWOQ TESTS

GROUPS~MEAN NUMBER RECORDED

TEST TIME _SESSION __ NEUROTICS NORMALS MEDICALS
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
TEMPO TESTS, SHOWING THE POSITIVE SIGNIFICANT
CORRELATION COEFFICIENTS BEIWEEN
TEST AND RETEST PERFORMAKCE

GROUPS « NO PER 30 SECONDS

TEST NEUROTICS NORMALS MEDICALS
Tapping .378% .793% » .884%
Circle drawing S «535% «794% 854%

Av.r=.617 Av.r=,794 Av.r=,869
* P =< .05

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 renained 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 omnly, the Normal group
maintained this tendency of increased speed through body
tempo and also measures of time estimation 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 Normals.
One could postulate that in these circumstances, 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 closely to thé 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 respomses.

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 secondé 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 time 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 Normal 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,
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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 tesat retest difference.

5.8. Test-Retest Decreases in Time 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 XVI
TEST~-RETEST DECREASES IN TIME ESTIMATES FOR BRIEF INTERVALS

ROUPS
METHOD INTERVAL SESSION ROTICS NORMALS MEDICALS

Reproduction 2" Time 1Initial 2.27sec. 2.13sec. 2.18sec.
Reproduction 2" Time Retest 2.,04sec. 1.90sec. 1.90sec.
Reproduction 2" pist., Inicial 27.09in. 23.01lin. 27.10in.
Reproduction 2" Dist, Retest 31.42in. 25.35in. 28.04in.

Production 2" Time 1Initial 3.lé4sec. 1.90sec. 2.12sec.
Production 2" Time Retest 2.18sec. 1.828ec. 1.73sec.
Production 2Y pist, Initial 29.79in. 17.31in. 26.49in,
Production 2" Dist. Retest 26.41in. 20.11in, 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 Accuracy.

The following table lists the mean time estimates
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 approximate to the actual stimuli.

TABLE XVII

RELATIVE ACCURACY OF THREE METHODS
OF TIME ESTIMATION IN SECONDS

REPRODUCT1ON PRODUCTION VERBAL
METHOD
STI NEURS. NORMS MEDS. NEURS, NO S. NEURS. NORMS

2% 2,27 2.13 2.18 3.14 1.90 2.12 4.96 3.08 4.28
4% 4,22 4,06 4,06 4,49 3.70 2.97 10.25 _9.92 10.88

6" 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 time estimation is the most

accurate. Estimates made by all groups of subjects approximate

128



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, OQver and Underestimation.

1) Few individual subjects were able to make
completely accurate time estimations., However two neurotic
subjects were able to give two accurate responses on the
production method because they had both been trained to
measure seconds accurately under specific circumstances,.

Accurate time 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 witbout relying on a watch. He had been doing this for
4 nmumber 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 form of linear
movement undoubtedly makes for greater accuracy of time
estimation. Both the reproduction and production estimates
approximated 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 50% of the Neurotics gave an underestimated
response, 447 of the Normals and 487 of the Medicals did. Om
the production method there was a greater tendency to give
underestimated responses, e.g. for 2 seconds 60% of the
Neurotics underestimated, 847 of the Normals and 72% of the
Medicals. Using the verbal method the trend was towards
over-estimation where 73.37 of the Neurotics over-estimated
the 2 second interval, 687 of the Normals and 76% of the
Medicals did.

4) All verbal estimates were at least double the‘
length of the stimuli. The verbal method in the context of
this experiment appeared to promote greater inaccuracy in the
direction of overestimation.

5) The use of the reproduction method of time
estimation demonstrated that accuracy was more readily
approached by this method, than the verbal method of measuring

time estimation in neurotic and normal subjects,
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This confirmed the findings of duPreez and
Danziger (1963) for a normal student population.

6) Judging from overall mean estimates the Normals
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 teghniques 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 thelr 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 the intertest
correlations were very low (r = .021)}

4) The longer 4 second interval was generally
estimated with more reliability by all three groups.

5) 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 Normals and the Medicals displayed an
overall consistency in their estimates of différent time
intervals for the same methods in the same aession; However
the lesser stability of the Neurotics showed up again in the
lower correlations particularly on the production method for
both time and distance.

Thus the Neurotics' instability showed up in

two general areas; | |

(1) Their reduced stability over sessions
showed up markedly in the 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 Neurotics on the
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production method across times also appeared when the extent
of the test-retest differences were compared. The cluster of
negative correlations which appeared when correlsating speed
differences with estimate differences (r = -.067 aend r = -.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 ontime variables
because the subjects could vary their movement but not the
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
the speed diffnrencesAfor the Neurotics the smaller the time
estimate differences were. This could have meant that the
subjects who changed their speed with the different time
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 the different methods
and times than the Neurotics. When they varied they varied
consistently,

3) For the Neurotics the differences across times
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may have been more crucial than the differences acroas
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 thelr own internal impression of what
was required rather than to the letter of the instructions.
In adhering more closely to the instructions the Normals and
Medicals were perhaps more able tc do so being freer from
internal pressures which ﬁermitted them to respond more
spontaneously and more gccurately to the directions. Perhaps
illness necessitates a greater vigilance on the part of the
individual so that he i3 more consclously aware of his
physical actions even in this limited 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 thé 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. 1In the reproduction method
the subject listened to an auditory stimulus (buzzer) which
was continuous for either 2 seconds or 4 seconds and then
moved the apparatus for as»long as he 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 from observation of
their behavior during the experiment. Basically it seems
that the Normals were perbaps trying to please the expeari-
menter by working towards some assumed stendard or criterion
- of achievement which enabled them to be more relizble and
consistent or even more realistic in their evaluation of their
own performances. The Medicals were malnly concerned with
getting an uninteresting task over with as soon as possible,
and the Reurotics were more interested 1§.whether the
experimentexr could be of some clinical benefit to them.

5) The production method of measuring time
estimation was apparently more susceptible to the effects of
the Neurotics' 1nstab111t$ of time judgment in that greater
varistion of consistency was displayed when using this method.
1t is therefore contended that this method provides a more
¢linically sensitive techni@ue of measuring time estimation

than the other methods empladyed,
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CHAPTER VI

RESULTS AND DISCUSSION
TIME RELATED ATTITUDES, FEELINGS AND

ASPECTS OF PERSONALITY

Chapter V dealt specifically with the relationshipsa
between the time variables which were assessed in this study.
It was observed that Neurctics were considerably less
reliable and less consistent in the manner in which they
estimated short-time intervals thanm the Rormals or the
Medicals. This lesser reliability and congistency was
interpreted ag a manifestation of their instability in the
area of time estimation. It was also noted that the
production method teat-retest differences and accuracy
particularly demonstrated this instability in the form of low
ingignificant and often negative correlations between
difference measures and accuracy measures.

In this chapter an attempt will be made to clarify
what variables, other than time related ones, could have had
some influence on the Neurotic's inastability 4in the area of
short~-time estimation, Time variables were therefore
correlated with variables of personal and social information,
attitudes and feelings and aspects of personality as

reflected in T.A.T. stories.
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6.1. Stability and Accuracy.

Stability and accuracy appeared to be linked
together 25 smentioned 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
observed 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 féw
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 = ,559, P = < .05).

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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TABLE XVIII

NUMBER IN FAMILY

: ACTUAL NUMBERS MEAN

GROUPS LARGER FAMILIES SMALLER FAMILIES NO.
11 987 6 5 4 321
Neurotics 1427 =14 10 4 2 = 16 3.63
Normals 1 11= 3 9 94 = 22 2.76
Medicals 111 12= 6§ 1252 =19 3.40
POSITION IN FAMILY
GROUPS YOUNGER POSITION OLDER POSITION M
986 54 3 2 1

Neurotics 1238=14 4 12 = 16 2.40
Normals 1 20« 3 8 14 = 22 1.84
Medicals 1 114= 7 6 12 = 18 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=time intervals.

being less reliable on the production method.

It may have contributed towards his

Position in

family may have influenced the attitude which one develops

towards time.
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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). 1In the Normal group, who were more often the
older members of their families, this was not so. A certain
amount 6f 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, 1In this experiment the production method did appear
to be moré 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.
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Normal Group.

The feeling that one would have been better oﬁfif
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 & 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 balancei in their orienkation towards time they were
perhaps more able to be more reliaBle and more consistently

accurate within the limits of the experimental 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 gf school standard achieved'by all the subjects and

the age distributions of the subjects.

140



TABLE XIX

SCHOOL STANDARD ACHIEVED

STANDARD

GROUPS 10 9 8 7

Neurotics 21 70% 4  13.3% 3 102 2 6.7%

Medicals 18 72% 2 8.0% 4 167 1 4.0%
1 4.0%

Normals 18 727 2 8.0% 4  16%

AGE DISTRIBUTIONS FOR ALL THREE GROUPS

AGE NEUROTICS mecm,s _NORMALS
19-21 12)0n - Y1z o e w
22.27 8) 20 = 66.7% &) 15 = 60% 53 15 = 60%
28-33 k) P 590 o 510 =
oi2 7 10 = 33.3% 5 10 = 40% 5 10 = 40%

The majority of subjects in all three groups fall

into the younger age groupings 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 57 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

141



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 theéuailability of the financial
means necessary to support educational endeavéurs, 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 bf 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 overestimate 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 Normal 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 coghitive style
necessary for a successful mastery of time in our social
environment. Because of the rating syetem used, school
standard was negatively correlated with an accurate idea of
time (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. 1In this ﬁay 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 time perspective
scores were positively though not significantly correlated
with school standard achieved. The ability to plan towaxds
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 time 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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Occupation.

Because of the manner in which the groups were
matched, the majority fell mainly into the same occupational
grouping-~semi~-professional category acco:ding to
Hollingshead's (1958) rating system. In the Normal group,
occupation was a positive factor in being able teo anticipate
what they would be doing next summer (r = .512) and im attitude
toward school (r = .540). In the Neurotic group occupation
vas 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 implies that the Neurotics' present
occupational staéus 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 alreﬁdy handicapped in their perception of the

future.
TABLE XX
SUBJECT 'S OCCUPATION--HOLLINGSHEAD INDEX
RATING

GROUPS 6 5 4 3 3 1
Neurotics 2 6 6 8 6 2
Normals 0 5 8 10 2 0
Medials 1 4 2 14 4 0
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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 commonly 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 énother. Diagnosis in thig 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 timed appointments as a respectful
gesture towards other people. The Neurotic is more pervaded
by his own illness and iess confident perhaps, that something
1s actively being done about it. It is generally more
difficult to assess improvement in neurotic states than in
more clearly defined medical states. Psychological 'pain" {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 i1l person. The medically
111 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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TABLE XX1

%

NEUROTICS 20 G.1% b 1o I X W 4
NORMALS 22 88.0% 3 12.0%
MEDICALS 22 88.0% 3 12.0%

6.4.2. Past Living Conditions f.e. Whether Brought Up in Home or Institution

Brought Up at Home--Item 12.

The following table shows the relationaship detween being brought up at home and time
peasures and methods.

TABLE XX11

NEUROTICS
T. DIFFER ACCURACY
F.T.P. 22. VERBAL _REPROD _ FPROD __ "REPROD PROD REPROD PROD
25 2627 29 31 33 3/ 37 B 5 12z 123 126 127

12 -.152 =.246 .173 =.131 «.101 «.006 =-.171 -.107 .502 -.110 .107 ».020 -.104 -.032 .669 -.1i19 .012 .005

NORMALS

——————————

12 .200 .003 -.185 .359 .l1l43 .097 -.032 .018 -.079 -.131 .O4T .100 -.069 -.083 -.021 .018 -.079 -.137

- MEDICALS

12 .265 .I71 .180 -.231 -.180 .113 .235 .39% .633 .627 .316

.65L 57T .620 .235 .39% .633 .627

P g -y s it e




For the Neurotic group, being brought up at home,
correlated with the 2 second time estimate on the production
method and accuracy on the reproduction method (r = .502 and
r = .669, P s < .05). For the Medical group it correlated
with the 2 and 4 second time estimates using the production
method (r = .633 and r = ,627, P = « .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 megatively
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



such as clocks for a sense of aﬁability.

Being brought up at home was positively correlated
with & T.A.T. achievement (r = .584, P = < .05) and accuracy

for 2 second on both production and reproduction methods

(rz ,502 and r = .669, P = < .05) was also positively but
not significantly correlated with wearing a watch. Thus, the
motivation to do well becomes associated with accuracy on
these measures in comnection with being brought up at home.
There is & curious possible contradiction in these data. The
secure ''home reared" person is less dependent on external
sources of time for his sense of security in '"time-space,"
yet he 1is more likely to be wearing a watch. Possibly the
stability of the time.space world of the well adjusted allows
the wearing of a watch without it acting as a constant
reproachful reminder of the rapid pasaing of time or a source
of pressure to get organised, which it may be for the
chronically disorganised neurotic., For the well.adjusted it
is simply a helpful instrument, not a phantasy laden almost

persecutory object.
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For both Neurxotics and Medicals, being brought up
at home, was correlated with accuracy on the reproduction
method (r = .669, P = < ,05--Neurotics; ¥ = .394 not
significant~--Medicals). For the Medical group, it was also
correlated with production method estimates of accuracy
(e.g., *= ,627 and * = ,633, P = ¢« .05) and with other
direct measures of time estimation. ?rincipally, production
estimates in time and distance moved, e.g., 2 seconds time,
r = .633; distance, r = .691; &4 second time, r = .627; and
digtance, r = .695, P = < .05. 1In all three groups the
majority of subjects were brought up at home. One of the
Normals grew up in a foster home oﬁiy and two of the
Neurotics and two of the Medical group.

6.5, Attitudes Towards School Work and Time--ltéms 12, 14,
15, 18, 10.

6.5.1. School

As stated earlier the subjects had been matchgd for
school achievement., However it was observed that the further
the subjects had gone in school the more favourable theilr
attitude towards school seemed to have been, The subjects
had been requested to report to the examiner what their

attitude towards school had been while they were at school.
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- ATTITUDE TOWARDS

TABLE XXIII

SCHOOL

GROUPS FAVOURABLE AVO LE
Neurotics 14 46.7% 16 53.3%
Normals 20 80,0% 5 20,0%
Medicals 17 68.0% 8 32.0%
x2 - 6.84 d.f.2 P= .05
6.5.2, Work Attitude.
TABLE XXIV
WORKING STATUS
NEUROT 1C NORMAL MEDICAL
Sick Leave 33.3% 0 247,
Resigned 6.7% 0 0
Dismissed 40,0% 0 0
Part Time Employment 10,07 47 407
Annual Leave 3.3% 0 0
Housewives 6.7% 12% 0
Full Time Employment 0 84% 367%
PRESENT ATTITUDE TOWARDS WORKING
GROUES "FAVOURABLE UNFAVOURABLE
Neurotics 7 (23.3%) 23 (76.7%)
Medicals 19 (76.0%) 6 (24.0%)
Noxmals | 17 (68.07%) 8 (32,0%)
X2 = 8,409 d.f, = P = .02
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The Medicals and the Normals fell within a similar
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 407 dismissal rate for the Neurotics was a
direct reflection of their unfavourable attitude towards
working, itself symptomatic of their illness.

Only 327 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 Normal group (in present day
society, this is probably to be expected, especially when it
becomes apparent that 847% of the Normal group were in full

time employment).

TABLE XXV

WORK CONSISTENCY RECORDS

GROUPS GOOD FAIR POOR
Neurotics 11 36.7% 10 33.3% 9 30%
Medicals 19 76.0% 3 12.0% 3 12%
Normals 21 84.0% 4 16.0% 0 0%
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There was a closer affinity between the Nommals 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 1s of sufficiently long standing to have had a detrimental
effect on the work history of the Neurotic subjects in
comparison with the Nommals 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 16% of the Normal group had poor work records.

There vas 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 ome could ascertain, there was no suggestion
of structured psychological illness in the physically ill
group. (One cannot deny the possibility that sometimes
psychological health can be maintained at the price of a
trangitory physical illness serving a decompensatory puxpose.)

Seventy~-six percent of the Neurotic group voiced an
unfavourable attitude to their work experiences on the. yhKble. 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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squects 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 congsistency records are also poorer than
that of the other two groups.

The majority of the Neurotic group (76%) had an
unfavourable attitude toﬁards 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, 84%--
good; Medicals, 76%--good; Neurotics only 36.7%. Theée
records were positively correlated with the body tempo
measure of tapping spéed (r = .567, P = ¢ ,05) and the other
body tempo measﬁre of circle drawing difference between
initial test and retest (r = .577, P =< .05). Consistency
in work, verbal time estimation and body tempo are linked
togéther. 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 Towards Time.

TABLE XXVI
ATTITUDES TOWARDS TIME AND SPEED OF TIME PASSING

GROUPS FAVOURABLE AVOORAB
Neurotics 9 30% 21 70%
Normals 24 96% 1 4%
Medicals 22 883 3__12%

x* = 10,598  d.f.2 P = .0l

SPEED OF TIME PASSING

GROUPS FAST SLOW DON'T CARE
Neurotics 15 50% 8 26.7% 7 23.3%
Normals 17 687 8 32.0%

Medicals 16 647 8 32.0% 1 4, 0%

From the above, it éan be seen that both the Normal
and the Medical group had predominantly favourable accitudeé
towards time which were not shared by the Neurotic group.

The tendency was for most subjects to see time as mssing by
too quickly but less so in the Neurotic group where 23.37%

felt they werenot 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 concernaed or attempts to ignore it completely (23.3%).

Clinical contact with the members of this group donfirmed ~.
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this impression.

6.5.4. Intellectual Rating--Item 20,

The Ravens Progressive Matrices (South African Alr
Force Form) was administered to all subjects individuélly.
The fellowing 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 - MAXIMUM 38

SCORE NEUROTICS MEDICALS NORMALS

5-9 2 6.7% 0 0
10-14 4 13.3% 0 J CRA 2
15-19 9 30.0% 7 28% 1 4%
20-24 4 13.3% 8 32% 13 52%
25-29 8 26.7% 6 24% 8 32%
30+ 3 10.0% 4 16% 2 8%

N = 30 N = 25 N = 25
MEAN SCORES

NEUROTICS NORMAILS MEDICALS
SGORE _ S.D. SCORE _ S.D. ' SCORE _ S.D.
20.20 6.81 26.16 3.90 23.48 4.86
Normals and Neurotics t = 2,58 P = .05

A significant difference was noted between Neurotics
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and Normals on the Ravens Matrices raw.scores (t = 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 Normal 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
ﬁavens 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 stimulation in the family environment than older
children and therefore perform more pdorly 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
chiidren. The majority were not fifst or last children.
They might well have suffered as a consequence of increased
distance from thelr mothers,vmore so than the other two
-groups, The Normal grbup 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 Time 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 déing 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 IIY
FUTURE TIME PERSPECTIVE MEAN SCORES

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 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 g 6.17 2.97 8,68 1.38 8.56  1.64
26 13.83  7.54 28,92 5,82 26.08  6.88

t TESTS FOR SIGNIFICANT DIFFERENCE BETWEEN MEANS

NEUROTICS AND ORMALS
t

Item 24 3.86 Pp= .01
25 3.89 P= .01
26 8.17 . P= .01

The Neurotic group's difficulties around projecting
themselves into the future wer clearly highlighted by the
gsharp difference between their mean scores and that of the
Normal group (t = 3.86 and t ~ 3.89 and ¢t = 8.17). The last
twe 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 had 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 tb perform slightly better
in the more structured, and directed story compietion 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 thelr own resources and could not cope
with this type of task, Therefore there 1s 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 himself may also be considred 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 phastasised ''golden

childhood."
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The observation that the Neurotics also performed
better in the ini:ial 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 necesslty for providing more clearly defined structure
withip 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~-8L.

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 Noxmals. 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 MEDICALS NORMALS
Mean Mean Mean
ITEM T,A.T. EMOTIONS Score S.D, Score S.D, Score S.D.
76  Achievement. 9,50 3,02 9.64 1.98 10.16 2.15
77 Aggression 16.43 4.92 11.68 2,23 11.48 2.57
78 Sex 10.63 4.41 9.08 1.63 10.44 2.10
79 Abasement 14,57 3,70 10,52 1.85 12.68 4.22
80 Nurturance 9.67 1.90 11.88 2.07 16.96 4.47
8l Narcissism 12.13 2.60 11,48 2.18 14.96 3.43

TESTS TO TEST FOR SIGNIFICANCE

MEANS OF T.A.T. SCORES

BETWEEN

I.A, T, FMOTIONS NORMS & NEUS. MEDS, & NEUS.

Achievement
Aggression
Sex
Abasement
Nurturance
Narcissism

* 2,052 P = < .05

2.31%
4 .90%
0.06
2.04
8.58%
3.28%

NORMS & MEDS,

1.37
4,83%
1.52
J.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 Nurturance Nurturance
Abasement Aggression Narcissism
Narcissim. Narcissism Abasement
Sex Abasgement Aggression
Nurturance 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 cardas except No. 1 (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 himself. It is possible that the
gullt attached to the aggreasion 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 1llness 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 Time Variables.

Neurotics.

Achievement was positively correlated with
Nurturance score (r»= .570, P = < ,05), 1It also seems
related to using time profitably and it was correlated with
aecuracy on 2 geconds 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 atcain ambitions in life it is necessary
to be able to plan realistically and use time profitably. In
the Neurotic group both achievement and accuracy scores were
lower than for the Norﬁals. 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.

Aggfeasion which was higher for the Neutrotics than

the other two groups was significantly correlated (r = .587,
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P = < .05) with the feding 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
correlatéd at a significant level (r = .570, P = .05).
Nurturance was also related to accuraéy on the 22 minute
interval and reproduction 2 seconds (r = .629 and r = .547,
P= .05; r= .629 and r = ,547, P = .05).

Both achlevement 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 fime estimation in this study.
His reduced accuracy which appears to be related to low
achievement orienfation 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 attacklng the apparatus during this procedure
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and two subjects succeeded in breaking the cord (meurotics).

6.7.3. Self Description.

The subjects were read a list of statements to
each one of which tbey bad to indicate whether the statements
described how they felt. They could agree, disagree or rot
comnit themselves to an answer, 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.

6.7.3.1. Memory for Time Items 86, 91, 97 and
101.

Statements revealing attitudes and feelings about

time.

TABLE XXIX

MEMORY FOR TIME, ITEMS 86, 91, 97, 101

MEDICALS NEUROTICS NORMALS
ITEM X2 AGREE DISAGREE __AGREE _ DISAGREE _AGREE DISAGREE

86 2.329° 13-52% 12-48% 23-76.7% 7-23.3% 14-56% 11-44%
91 8.788% 1- 4% 24-96% 12-40.0% 18-60.07 4~16% 21-84%
97 0.476 16-64% 9-36% 24-80.0% 6-20.0% 18-72% 7-28%
101 1.952 16-64% _9-36% 16-53.3% 14-46.7% _9-36% 16-64%
467, 569, 75% 45% 45% 55%

* P a 02 Op= .30

There was little difference between the groups in
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terms of overall agreement and disagreement. However, there
is a marked difference on Item 9l-.i.e., having many memories
of childhood events which seemed as though they might have
taken place only yesterday. The majority of the Reurotic
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 had difficulty remembering the days or the dates of
important events. X2 = §,788 d.£.2 P = .02 distinguishes
well betweeen these subjeéts. Agreement with the statement
that one has a poor memory for past events in one's life was
maintained by 40% of the Neurotic subjects as against 4% of
the Medicals and 167 of the Normals., Statement 86.-difficulty
remembering the day or date is the next most discriminating
item. X2 = 2,329, P = .20, 76.7% of the Neurotics agreed
that they had this difficulty as against 567 of the Normals

and 527 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 psychilatric
patients to recell past events.

In the test session when asked what the day and
date were, 507 of the subjects were correct. Although 73%
agreed that they usually had difficulty reﬁembering the day
or the date. 1In this small instance, the Neurotic's account
of his bebaviour does not agree with objective assessment. A
greater number of them do remember the day and the date than
they themselves 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 =< ,05). A general trend towards accuracy seems to be
puggested 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 = < ,05).

It should be remembered 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 17 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, PFeelings 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'T KNOW
87 17 - 56.3% 11 - 37% - 6.7%
21 = 84.0% 3 -12% 1-4.0%

MEDICALS
17 - 68.0% 8 = 32% -

%2 = 5.389 d.£.2 P = .10

1]

6-7-“-1. Neurotics.

The item which discriminated between the groups in
this category was 87, i.e., having had a happy childhood.

A greater percentage of the Neurotic subjects did
not feel that they had had a happy childhood than in the
othexr groups. 84% of the Normal subjects felt that they had
had a happy childhood but only 68% of the Medical group did

and 56.3% of the Neurotic group. For the Neurotics, having &
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happy childhood meant an unreal childhood (r = .597, P = .05).
If a happy childhood is cnme 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 estimate on the
reproduction method (r = .598, P = < ,05). 60% of the
Neurotic subjects felt that their fathers were very dominant
personalities whereas only 30% felt that their mothers were
dominant, Of the number who thought that their mothers were
highly dominant personalities, themajority had voluntarily
left homé before it was necessary to do so., This suggests
that the forcefulness or dnminaﬁce of the parents is a factor
in the moulding of a genexral "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 had very
dominating mothers; 407 of the Normal group and 30% 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 undevemphasised 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 from the father's role in the child's develop-
ment, then this relationaﬁip is most appropriate. 60% of the
Neurotic group describe their fathers as being dominantj 48%
of the Medicals and 36% of the Nommal group, It is of
clinical interest that where the father's dominance is felt
most strongly, it should also be assoclated with feeling
guilty about being late (only slightly late) for sppointments.
Additional corroboration would be required to support this
but the clinical picture presented 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-abasement arises from low self-esteem,
very often accompanied by much guilt about aggressi#e
feelings.

6.7.4.2, The Neurotic's Feelings About
Childhood.

TABLE XXXI
FEELINGS ABOUT CHILDHOOD

% AGREEMENT % DISAGREEMENT % DON'T_KNOW
ITEM _NEURS NORMS MEDS _ NEURS NORMS MEDS _NEURS NORMS MEDS

87  56.3% 84% 68% 37,07 12% 32% 6.7% 4% ==
88  23.3% 20% 16%  76.7% 80% 80%  ~= == 4%
103 20,07 26% 12% 76,77 76% 88%  3.3% .= e
104  60.0% 36% 487  36.7% 60% 52%  3.3% 4% -
105 30.0% 40% 44%  70.0% 60% 56% == w= ==
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The majority 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 "eecond chance"”), They also
did not feel that their mothers were particularly dominant
but 607 felt that their fathers were unpleasantly dominant
personalities. Only 307 said the same of their mothers. The
majority of subjects, 76.7%, felt that thelr childhood days
were very real. One has the picture of the neurotic as
having a negative attitude towards his childhoed although he
likes to regard it as a happy period. He is either denying
his problems or alternatively, the defenses which were
successfully applied in those days, are no longer applicable
in adulthood. Having had a happy childhood correlated with
& feeling that childhood days were unreal (r = .597, P = < ,05).

It seems that the longer time interval estimates
were more likely to be related to variables in the realm of
personality and affect than the short time estimate, It is
necessary to recognise that we 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
pame way.,

537 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 thelr
childhood, However, those who were inclined to be obsessional
could not really resist the temﬁtation to do it all over
agaih to make it right (46.77) it seems.

Childhood days perceived as unreal correlated
negatively with test-retest differences on verbal estimation
for 2 and 4 seconds respectively (r = -.696, r = -,514,

P =< ,05). Perhaps 1f the subjects had a feeling of
unreality about their own childhood, this feeling would also
apply to other 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 time. 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. %2 5,389 iaplies a rejection of the null
hypotheses. A far greater percentage of Neurotic subjects

reported not having had a happy childhood.
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6.7.5. Speed and Pressure of Time.

TABLE XXXII

SPEED AND PRESSURE OF TIME

NEUROTICS

NORMALS MEDIQALS

ITEM _ X2 AGREE DISAGREE AGREE DISAGREE AGREE__ DISAGREE
93  .005 23-76.7%  7-23.3% 19-76% 6-24 19-76%  6-24%
9%  .804 12-40.0% 18-60.0% 12-48% 13-527% 14-66%  11-44%
9  .777 14~46.7%  16-53.5% 8-32% 17-687, 11-447  14-66%
98  1.427 18-60.07% 11-36.7%(1)3.3%  10-40% 15-607 13-52%2  12-48%
99  .292 20-66.7% 10-33.3% 16-64% 9-367, 19-76%7  6-24%
111 .333 23-76.7%  7-23/3% 16-64% 9-36% 17-68%  8-32%
116  3.050 26-86.7%7  4-13.3% 13-52% 12-48% 146-66%  11-44%
117 .423 8-26.77  22-73.3% 9-36% 16-647 8-32%, 17-68%
115  1.426 17-56.7%7 13-43.3% 9-36% 16-647 14-66%  11-44%
119  1.262 24-86.7%  6-13.3% 17~68% 8=32% 24-96%  1- 4%
85 4.332 10-33.3%7  20-66.7% 2- 8% 22-88%(1)4% 3-129  22-88%
106 5.332%¢  10-33.3% 20-66.7% 1- 4% 24,2967 5-20%  20-88%
102 .403 14-46.7% 15-50.0% 10 15 13-52% _12-48%
219-56,0% _169-43.0%(2)1.0% _ 142-43.7% 182-567(1).3% _174-54% 151-46%

x2 = 5,332 d.£.2 P = .10

Item 106 ~ The feeling that one would be better off if clocks bad never been invented
probably reflects a denial of reality. Clocks are the mechanical symbols of many
aspects of time in our culture and to believe that we would today organise our lives
without them is a denial of reality. Only 4% (1 subject) in ti.e Normal group, felt
this. However 33.37% of the Neurotic subjects (10 out of 30) did, a.d 20% of the Medical

group felt this guite strongly.




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 time
also tend to feel that they would have been & lot better off
if clocks had never been invented (r-z .431). Presumably, in
order to be good at saving time, one has to be very much
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 time intervals more profitably.

The belief that we would have 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 théae relationships include
only distance and speed measures on the reproduction methcd
but time and distance and speed measures and speed differences
on the production method.

This supports the previous contention that for the

Neurotics the differences between estimates was more dependent
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on the distance rather than the actual timing, i.e., the
Neurotics anchor their estimates in terms of the distance
rather than time. Distance enters Into speed more crucially
for them than time, Many of the Neurotics voiced their
féeliﬁg about clocks very strongly and it well reflects their
antagonistic feeling towards time. This wanifested itself as
a pedantic over-concern with time or extreme lack of concern
about time and an inability to balance their feeliongs about
time.

Table XXXIII shows with which otﬁer 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 Chat normal people are
frée from the necessity of aécpting psychological defenses as
part of their iife style, Therefore the group of Normai
subjects should not be regarded as any more free of psycho-
logical defences than any other group., However, in coantrast
to the Neurotic group, they use their defences adaptively.

| 1t would appear that bothk physical and psychological
illness in itself has an Affect on one's attitudes towards
time. The world of the physically ill, especially the bed-
ridden, shrinks to an areaﬁimmediately surrounding the bede-
side, Thé affect of this is isolation from many of the time

pressures of our Bocieiy vhile 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 if: clocks

had never been invented, was correlated for all three groups.

TABLE XX11l1

NORMALS

Ly 45 L6 47 4B W9 S50 85 98 110 124 125 128 139 140 151 152 153 155 157 163 164
106-.T46-.555-.TT7-.839-.971-.824-.951-.071-.167- . 468-.940-.953-.928~,669~.6TT~.555-.TT0=.736-.802-.720-.719-.692

REUROTICS

106 .043 .085 .092-.310-.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 .L433-.034 .175-.107-.042

B e e e e e



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 rueh of the
work-a~day world., The medical subjects were seen during this
latter stressful period, This may be the reason for the
extent of thelr agreement with many of the attitudes of the
Neurotic group in this section. Neurotice show 562 agreement
with these statements; the Medicals, 54% and the Normals,
43.7%.

A considerable number in s8ll 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 not
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 (86.7%). This was also correlated with feeling
guilty when a little late (r = .578, P = < ,05)., Feeling
pressed for time was correlﬂted with feeling guilty for

sleeping late (r = .52]1), as well as with speed and accuracy
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variables for the reproduction method. In this general
category, reproduction method measures seem to be particularly
sensitive, 46.7% of the subjects felt that they were more
preased for time than most people. Pressure of time also
correlated with having a dominant mother (r = .544, P = < ,05),

The guilt about time, as mentioned above, tends to
be related to the 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 how 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 live in a world without time was
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. 33.3% 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 balanced perspective on time:
It 1s long and dragging but in retrospect, they do not know
where it has fled. This feeling is not a pleasant one and
arouses 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 negatively with
being {mpatient to wait (r = =.557, P = < .05). This implies
that those who had a favourable attitude towards schooling
were not likely to become very impatient if they were required
to walt a short while suggesting a higher frustration
tolerance.

The relationship between the father being dominant
and the feeling of being more pressed for time than most
people (r = 544, P = < ,05) again stresses the‘significant

role of the father in the realm of attitudes towards time.
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6.7.6.

Organization of Time.

TABLE XXXIV
ORGARISATION OF TIME

NORMALS NEUROTICS MEDICALS

ITEM x2 AGREE, DISAGREE AGREE ___ DISAGREE AGREE __ DISAGREE
82  7.343 6-247  19-76% 9-30.0%7  21~70.0%  11-44%7  14-56%
83 20-80%  5-20% 22-73.3%7  8-26.7%  23-927  2- 8%
107  4.855  22-88%  2- 8%1 (1)4% 19-63.3%  11-36.7%  19-767  6-24%
110  5.413  21-84%  4-16% 11-36.7%  19-63.37  18-727  7-28%
113 5.718  10-40%7  14-56% (1)4% 20-66.7%  10-33.3% 6-247  19-76%
114 523 12-48%7  13-52% 11-36.7%  19-63.3%7  10-40%  15-60%
118 0 25-200% 5-16.7%  25-83.3% 7-287%  18-72%
120 4.395  11-44%7  14-56% 20-66.7%  10-33.3%  18-72%  7-28%
121 180 19-767  6-24% 20-66.7%  10-33.3%7  13-52%  12-48%
108 6.750 6-24%  18-727 (1)4% 22-73.3%7  8-26.7%  10-40%  15-60%
92 2,737  14-56%  10-40% (1)4% 22-73.3%7  8-26.7% 8-32%  17-68%
84  1.140 6-247 _19-76%  7-23.3% _23-76.7%

147-49%  T49-49.79(1)3% __ 188-52.2% 172-47.8% __ 150-507% _ 150-350%
Item X2 d.£2
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 betwaen groups
in organisation of time as reflected in the summed scores
above. However, there were significant differehccs in some
of the individual items.

Getting up at the same time daily, whether necessary
or not applied more to the Medicals (44%) than to the other
two groups (X% = 7,343 d.£.2 P = .05), and least to the
Neurotic group, 247.

It seems that all groups have difficulties with
organising time. 73,3% of the Neuroticaj; 56% of the Normals
and 40% of the Medicals 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 = < .05)
but in the Medical group it was positively correlated with
having a dominant mother (r = .428 not significant). FPerhaps,
having a dominant mother who forces one to do the things one
has to do, is helping reinforce behaviour which is 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 feproduction method 2
secopds estimate (r = .954, P = < ,01) and accuracy on the 22
minute verbal estimate (r = .617,AP = <« ,05). Getting up at
the same time daily whether it was necessary or not implies a
certain careful control of h&w one organises one's time and
is therefore not surprisingly related significantly to

accuracy measures, Getting up at the same time daily does
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imply a certain type of accuracy in one's way of life, perhaps

verging on obsessionality.

6.7.7. Future. TABLE XXXV

Only 13.37% of the Neurotics had a definite idea of
what they were doing the following summer as compared with
487 of the Normals and 367 of the Medicals. In this context,
not being able to plan for the future 1s almost symptomatic
of the neurotic illness.

68% of the Normal group had great faith in the
future, as compared with 23.4% of the Neurotic group and 72%
of the Medical group (X2 - 7.816, P = .01). This fits in
with the Neuroticse poor future time perspective.

73.3% 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 theilr agreement or disagreement

with the statements of attitude,
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TABLE XXXV

FUTURE TTEMS
A RORMALS MEDICALS NEURGTICS

ITEM X AGREE __ DISAGREE _ AGREE  DISAGREE ___AGREE DISAGREE

109 12.389  12-487  13-52% 9-36%  16-64% 4-13.37  25-83.4%(1)3.3%
112 7.816  17-68%  8-327  18-72%  7-28% 7-23.4%  22-73.3%(1)3.3%
100 2.847  10-40%  15-60%  11-44%  14-567  21-70.0%  9-30.0%

89 1.490  7~28%7  18-72% 8-32%  17-6817  14-46.7% 16-53.3%

95 5.268  14-56% 11447 8327  17-687  22.73.3%  8-26.7%

96 1.495  12-48%  13-52%  15-60%  10-40%  22-73.3% _8-26.7% _

T2-48% _ 78-52%  €9-46%  BI-54%  70-39.0% 69-46.0%(2)2.0%

Item x2 a.£2 p |

109 12,389 .01

112 7.816 .02

95 5.248 .10




A. Memory for Time.

Item 91, i.e., poor memory for past events. 407 of
the Neurotics agreed with this and only 47 of the Medicals
and 167 of the Normals. This was only a statement and no
objective measure of memoryrwas included in the battery of

tests administered (X2 = 8.788 d.£.2 P = .02).

B. Feelings About Childhood.

Item 87, i.e., a happy childhood. 847 of the
Normal group and 657 of the Medicals felt that they had had a
happy childhood but only 567, 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 oxrganlsed 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. Organisarion of Time.

Items which discriminate between the groups were:

Item 82, l.e., getting up at the same time daily
(Xz = 7.343, P = ,05); Item 108, i.e., being easily bored.
713% of the Neurotics described themselves in this way and 247
of the Nomals (X2 = 6,750, P = .05).

Item 110, i.e., good at saving time. 847% of the
Notmals felt this and only 36% of the Neurotics (X2,= 5.413
d.£.2 7 = ,10).

Item 113, i.,e., difficult getting thipgs done
without deadlines. 66% of the Neurotics felt they bad this
difficulty but only 40% of the Normals (X2 -= 5,718, P = ,10).

F. FPuture,

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, 1,e., faith in the future was voiced by

687 of the Nomals and 23,.4% of the Neurotics, This further

highlights the Neurotic's poor future orientation (xz = 7.816

d.£.2 P = ,02).

ahead reflects this same kind of orientation,

Normals agreed to this but 73.3% of the Neurotics did

Item 95, i.e., future ig too uncertain to plan far

(X = 5.248 4.£.2 P = ,10).

6.8‘

ITEM
20

24

25
26
76
77
79
80
81
129

567 of the

Sumnayry of Significant Differences Between the Three

Groups as Reflected in the t Tests.,

6.8.1. Newrotics and Normals.

NEUROTICS AND NORMALS

Ravens Scores

Time Perspective Extension &
Coherence

Dengity Fut. Time Perspective

Density Extension & Coherence

T.A.T. Achievement

T. Aggression

.T. Abasement

T. Nurturance

T. Narcissism

Extent testeretest difference
for B4' distance

L
2.58

3,86
3.89
8.17
2.31
4.90
2.04
8.58
3.28

2.09

o
[}

¥
(N

B
=
w

-01
.01
.01
.05
01
‘05
.01
01

P = .05

6 # Wi a8

RN W

The Neurotic group's difficultfies around 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 (2% and 26) above were, as mentioned previously, to
do with the major events which the subjects thought might
happen to them ian 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 uvable 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 perform slightly better
iu the more structufed 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 this highly
significant difference between the Normals and Neurotics on
this test (t = §.17, P = < ,01),

These regults 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 diseriminate quite well between Neurotics and
Nomnals, 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 fashioun,
Neurotic T.A.T. scores differ significantly from the Rormals
in this atudy,

A significant difference is also noted between
Neurotics and Normals on the Ravens Matrices raw scores
(t = 2.58, P = < ,05). Anxiety is known to reduce intellec~
tual 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 Nommal group, and therefore, the significant
differerce between them was still observed as stated above.
Oue 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 experimert,
it is significant in itself that the one measure which

demonstrates the most significant difference betweeun Normals
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the Neurotics and is the extent of the difference between
initial test and retest on the production estimate of &
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 sphefe. The
production method of measuring time estimation seems
particﬁlafly 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.£. 53
25 Density of Future Events 3.59 P =,01
26 . Density, Extension and Coherence

of Future Events ‘ 6.24 Pp=.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 C

ITEM , t d.£, 53
153 Speed Difference Between Production

2 Seconds and 4 Seconds 2.21 P= .05
164 Speed Difference Between Reproduc~

tion 4 Seconds on Retest and
Production &4 Seconds on
Retest 2,36 Pe=,05

Differences between the Neurotics and the Medicals
are similar to those observed between the Neurotics and the
Normals. The Medical group approximate more closely to the
Normal group in future time perspective for instance. The
differences on Items 25 and 26 (the density and the density
extengion 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
underestimate it. Xt is therefore, appropriate to £find a
significant difference between them (t = 3,34).

T.A.T. scores were also significantly different, in
a direction similar to that found l2tween the Normals and the

Neurotics.
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608.30 Nomls and Madicalso

SIGNIFICANT DIFFERENCES BETWEEN
NORMALS AND MEDICALS

ITEMS t d.f, 48
78 T.A.T. Sex 2.55 P= .05
79 T.A,T. Abasement 2,34 P=,05
80 T.A.T. Nurturance 5.16 P= .01
81 T.A.T. Narcissism 4.28 Ppe=,01

The main 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 speclal care, hospitalization
and bed rest. The Medical group were highest on nurturanece
but lower than the Noxrmals (Medicalg, 11.88; Normals, 16.96).
The Medical group's lowest T.A.T. score was on sex (9.08).
The Normal group were also higher on Narcissism.

The T.A.T. scores do 1llustrate 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. pictuxes but not
necessarily in the same direction. Significant differences

between Normals and Medicals also appeared on speed and

acecuracy.
SPEED AND ACCURACY
NORMALS AND MEDICALS
ITEM S t d.,f£, 48
139 Speed Reproduction 4 Seconds 2.88 P= 0
141 Speed Production 2 Seconds 2.41 P = .05
145 Accuracy Reproduction 2 Seconds 9.58 P= .01
161 Speed Difference Between Repro-
duction 2 and Production 2 2.45 Pp= .05
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The Medical group were on the whole, faster than
either the Normal or Neurotic groups (Medical mean speed
reproduction 4 seconds was 12,.58; Normals was 9.84 and
Neurotics was 11.45--gpeed in inches per second).

On production 2 seconds, the Neurotica happen to be
the fastest (mean speed 13.46, Medicils 10.14 and Normals
10.71 inches per second). Neurotice appear to be faster on
all production time estimate speed measures though not on the
reproduction measures, These differences did appear here but

little else. The Normals and Medicals did have very mueh
’more in common in their ways of performing in all respects

than either of them did with the Neurotic group.
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CHAPTER VII

CONCLUSIONS

Consideration of the Hypotheses as Stated, in View of the

Results Obtained from the Experiment.

7.1- HzeotheSiB 10

7.1.a. Time assessment will be relatively consistent for an
individual;

7.1.b. This consistency will be ravealed through the

employment of a number of varying techniques of temporal
aggsessment,
7.1l.a.1.

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.

7.1.8.2., Over and Underestimation.

All three groups showed the same tendencies with
respect to over and underestimation of short time intervals.
The amount and direction of estimation error depends upon the
particular technique used and the length of the stimulus,
7.1.a.3. Verbal Method.

Short auditory stimuli (2, 4, and 9 seconds) were
overestimated by 667 of Normal subjects, 75.37 of the Medical
subjects, and 66.67 of the Neurotic subjects. The Normal
groub overestimated less than the other two groups, in terms
of mean time estimates, Summed means of the shoxrt verbal
estimates reveéled overestimations of 21.68 seconds in the
Normal group, 30.63 seconds in the Neurotic group, and 34,63
seconds in the Medical group.

7.1.a.4., Reproduction Method.

All three groups show an inceased tendency to
underestimation and greater accuracy when the reproduction
method of measuring short time estimation was employed: 527 of
the Normal subjects underestimated time intervals; 53Z.o£ the
Medical subjects and 50.8% of the Neurotic subjects. The

sumned means for total estimates of 12 seconds using the
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. teproduction method were: Normals 11 70 seconds,‘Medicals 11 73
‘ 1‘seconds and heurotics 12 33 seconds. (Two Neurotic subgects
',gave completely accurate judgments of the two aecond 1nterval )
;*Physical involvement in the form.of linear arm movement aids i
| 1greater accuracy. Where x2 could be applied the null hypathesia
wag supperted- namaly that the eatimates were in the same |
,rexpected direction for all three groups. There was mno f‘
N significant differenee between the groups using this method._

- 7. 1 a.5 : Production Method.

Using the p*oduction method of measuring time |
'estimation the general tendency was also towards underestlma-' 
tion but. more o for tbe Medical and Normal grnups than the )

"Neurotic group. The mean summed estimates for 12 seconds
| ;were Normals 10, 72 secanda, Medicals 9 60 seconds, and  .

: Neurotics'13‘92 seconds.; _ |
7m0 ,' | L

This hypothesis was further supported by the
consistently aignifxcant positive inter-relationships between_ 
different methoda used to meaSure time estimations, in Lhe
‘ Normal group and partly in the Medical and Neurotic groups.

-'.7 1. b 2 Verbal Mathod

A11 stimuli tended to be overestimated by all thrae
groups using the verbal method of meaauring short time |

interval estimates_(Z, A and-gusgconds). Althoughtallowing»
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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. Webal method estimates correlated with
production method éstimates at significant levels for all
three groups, on an intersession as well as interest basis.
The verﬁal method correlated significantly with the reproduc-
tion method, but not with the same degree of cdnsistency as
the production method. The correlations occurred more
commonly with the distance moved than the time taken. Body
tempo measures also correlated with verbal time estimates.
7.1.b.3. Reproduction Metﬁod. |

Reproduction method estimstes were consistently
signifiéantly correlated with other methods of measu:ing time
estimation. This method results in greater accuracy of time
eztimation than the other methods in all three groups.
ﬁowevgr it was not necessarily more reliabla than the
production method.
7.1.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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estimationa than the. thmal or Medical subject using this
- method. The Normal and Hedical groups demanstrated a
| relationship ‘between different time measures more strongly
'than the Neurotics in thu greater number of inter-mathod and
"inter-session significantveafreiations particularly in
respect of testureteat diffe:ences and speed and accuracy.“
Support for an underlyins rhythmicity inherent 1n
”the differenc methods of measuring time,was suppligd by these‘
'relationshipa. The pcaitive relationships betwuen the |
»results derived from different methods of measuring tim@
eStimation lend aupport to the concept of an inherent time
measuring capacity‘in an 1ndiv1dua1. In the Normalgroup
 verbal 2 seconds test-retest difference was also correlated
‘ with the testerstest dtfference on produetion'z seconds f,
(r = .598, p - < .os) and producr.:l.on 4 seconds (r'= .670,
P " < .OS) The 1mp11cntion 1a that although the diffarence
| betweeu test and retest parformance axiats for 311 groups and"
all methoda, the dcgree of the difference on one method wss
consistently related to tha degtee of difference on the ather .
~.'methods. | | |
 7 .1.b, 5.7 _S_p_g_e_g

Dn retest spoed 1ncreased for all three groups.

Speed and body tempo contribute to organisational consistency. o

It appeared to be a relevant element in all methods of
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estimating time, Spontaneous body movement was integrally
iuvolved in the time estimation procedures throughout this
experiment., All three groups demonstrated this,particulArly
the Normal and Medical groups, e.g., circle drawing (body
tempo) correlated with speed on tie production method 2

seconds on initial test (r = .504 and on retest r = .589,

P = ,03). It is therefore evident that a tendency towards
spontaneous rate of movement influencesthese productions

creating a relatiouship between body tempo measures and speed.

particularly on the production method,

summary of Conclusions for Hypothesis 1.

1. There 1s underlying organisational rhythmicity
within an individual which underlies the correlated relation-
ships between the results derived from differant 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 intércorrelated, contyary to previous
findings documented by Clausen (1950), RKruup (1961), Siegman
(1962), and Fraisse (1963).

3, Estimates on different sessionswere rellably

inter-related although this was also contrary to previohs
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findings (Kruup 1961 and Siegman 1962).

7.2, Hypothesis 2.

Time 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 time estimation in this study. The Neurotics were
less reliable than the other two groups in their time estima.
tions. This was consistently reflected in lower correlations
between estimates across times, 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 timing itself.
In the Normal group the feeling that one would have been
better off 1f 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
time. Pefhaps it was indicative of the more positive

orientation which the Normal group displayed

202



‘towards time when oomparod~ﬁith the Nsufocios. t'I'he Nnrmols;

- being more positiva and more balanced in their orientation to'
' tima, were able to be more consistent and more accurate, and
:therafore;more stable within the 1imits.of‘thzs experimantal
situation, N | | - | .
C1.2.2, | | | |
| | ‘y»Thefindioidual's time behavioos'may be rslated to
’o-his personality structure 1n the fashion described above. it~
\fcould also be: related in other Ways'~ The 22 mtnute intorval
was generally underestimaced by the Neurotic group--mean

- estimate 18,67Hm1nutes. The Normals were the most accurate
with aAmean ostimsté of 21, 28 minutes. The Medicals were mores
nclined to overestimate this period wirb a mean estimate of ’
- 23, 80 minutes. 3 | | | | |
" o The‘Ncufoticé oppearéd‘oo icceivoférotifioafioﬁ fibm
talking about‘themssives. The edical group appeared 1mpatient
oben asked to do the pame thing. The Normal group were

i pleassotiy sommunicatioe. Subjective 1mprassions of the
‘  experimeofEr;’which while not quantiﬁied further support the

:1mportance of personality factors in governiog'timo~¢st1mates. |

7,23,

‘Amoog»thefmaoj inadequacies of‘thevT.A.T.v(and other

‘projeotivo’tcsts)'dosciibodfby'Murstain (1963)115'1tsvde£ioiéncy,»v

as'a,psychiatr1c diagnostic inﬁtrﬁﬁsnt."However’io‘the\limitsd.
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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 = 4.90, nurturance
t = 8.58, Narcissism t - 3,28, achievement t = 2.31. Achievement
scores were rélatively 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 alsocorrelated 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 estimate (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-reest
differences. The Neurotics handled the linearvmovement
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apparatus with considerable physical aggression to the extent
that two subjects succeeded in breaking the apparatus. It
might be conjectured that this outward aggression was |
commensurate with inner feelings (as inferred from T,A.T.
scores) which 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 ratﬁer than personality
characterstics of the subjects, e.g., all subjects, regard=-
less of their groﬁp. overestimated short time intervals using
the verbal method of time estimation, The reproduction method
ylelded greater accuracy for all three groups than the
other methods. The production method haweﬁer, appeared to

be much more semsitive to clinical state in the Neurotic
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and physically 111 group and personality variables in these

groups., In the Nommal groug,personality.variabies were more
closely related to the production method of time estiﬁation

than other methods, but not to the same degree as in the

Neurotic and physically ill groups.

Summary Qf 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.

The longer -filled. time interval of 22 minutes was
more effective in sorting the subjects into their respective
groups. |

2. The estimation of short time duratioms 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 influenced

reliability, and the Neurotics' excessive aggression
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contributes to a lower level of stability ip estimating time.
4, 1t also appeared that accuracy was significantly
related to achievement which was lower in the Neurotic group

than in the other groups.

7.3. Hypothesis 3.

Groups of individuals sharing common characteristics
will share common characteristics in the area of time
assessment and perception. Specifically neurotic subjects
will differ from normals and also from a group of physically

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.
Groups varied in the way in which different time measures are
related to one another and in the gtability with which these
variations were manifested. Imspection of the raw data also
revealed that the first estimate each subject makes on any of
the three methods was usually the longest, confirming the
observation of Eson and Kafka (1962).

The Normal and Medical groups showed less variation
between test and retest session estimates than the Neurotics.

7.3.2. Houwever the groups vary on speed and accuracy

measures of the time estimates made. The Neurotice 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 = 2,45, P = .05,

The Neurotic ' and Medical group manhfested speed differences
between reproduction and production methods t = 2,36, P = .05,

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 greferred rate of body movement was a factor

common to them both.

Body tempo varled 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
body tempo measure differemces. 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 Normal 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 foxr 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 betweén test-fetest differences, accuracy,
speed and speed differences and their relationships to one
another. The Noimal 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 sither exaggerated negativism
or an overconcern with time. The Nommal 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 which were
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aggression, achlevement, 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 therefore not as stable as the Normals.

5. The longer filled time interval of 22 minutes
reflected major differences between the groups in estimating
longer tvime intervals. The NKeurotics underestimated the
reriod, the Medicds overestimated the period and the Normals

were most accurate.

7.4. Hypothesis 4.

In Neurotic subjects time perception will be more

idiosyncratic than in Normal individuals: They will reveal

more inconsistencies in measurable time experience, future

time perspective and attitude orientation to time. Because

of their greater ftability, the Normal subjects will be more

objective and realistic in the ascessment of standard clock

time,

7.4.1. That the Neurotic group was more disturbed tham
the other two groups was manifested by the test results.
Their T.A,T. bhad higher aggression and abasement scores and
lower achievement scores, The Neurotic displays greater

inconsistencies in measurable time experience as compared
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with the other two groups. (This has been discussed above,
Hypothesis 3.) This applied to short time estimates where
the Neurotic could be so comsistent in relation to soﬁe
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 lesser stability reflected in
lowér and often less significant correlations between initial
test and retest estimates and between different time
estimates in the same gessions. This was most clearly
demonstrated by the accuracy measures of the reproduction
method and production methodas and verbal estimates.

Although the Medicals were more reliable in their
estimates 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 groups.

71.4.2,

Consistency of times estimated in the same
session was lower for the Neurotics than for the Normals and
the Medicals. Aecross methods and times in the same session
their instability showed up more markedly using the production
method than the other methods. This was further illustrated
vwhen the test-retest differences ﬁere congidered for the

production method. A cluster of negative correlations was
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observed, A clear illustration of the Neuroticg;instability
was the finding that if i general they had 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
where 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 Neurctic's instability between different
sessions was ﬁot so clearly related to the speed element,
However it might be a factor, judging from the speed changes
reflected in variables 153-164 which indicated the relation-
ships between the changes in speed for various time and
various methods.
The speed changes appéared to bring out differences

in tl.e orientation of the groups. For the Neurotics
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differsnces across times appeared to be more crucial. For the

Normals and the Medicals differences across the methods seemed

to be of greater importance. The two latter groups responded
more to method differences than to time differences. It was
possible that the Neurotics respond more to the time itself
and to their own internal impressions than to the instructions

given by the experimenter,
In short, the Neurotics could be regarded as unstable

in their assessment of time intervals and rigid in their
adherence to their own internal impressions rather than the
external realities of the experimental situationm.

7.44,
Comparing the speed differences on the production

method (157) which were consistently 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

speed differences, and the smaller the time estimate differen.

ces,
7.4.4. 20
Subjects who changed their speed with the changing

time intervals succeeded in confusing themselves,
7.4.4.3,

These subjects vary their speed with the varying time
intervals and were therefore less reliable in their estimates.
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7.4.4.4,
The Neurotics followed this pattern of time 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. Varlables between methods were variables 161.164.

The leas subjects varled 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 time estimation reliability
relationships in the area of speed. The illness factor 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
time assessment. Perhaps illness produces a hypochondriasis
with a concomitant alertness to internal stimuli and & 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 produce
tion method (variables 149.152 and variables 126-129). The
relationship suggested that stability and accuracy belong
together, and further that the presence of some obsessivea
compulsive trait was necessary for accurate, reliable time
assessment in an individual,

The Neurotics were considerably less reliable in
their accurééy on both reproduction and production methods
but more so on the latter than the former. Their ﬁnreliabil-
ity appeared to mainfest as an instability of time estimaﬁion.

Thus the Neurotic éubjects were more likely to rely
on idiosyncratic standards for estimating time, The Normal
and Medical group seem to rely more on objective cues when
estimating time using the differenﬁ 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 what they called risk taking:
They interpreted this as a reflection of a need to maintain a
consistent self image at the expense of adaptation to the
requirements of a given situation, This finding has a
bearing oﬁ the Neurotics rigidity of estimates on different
sessions in this experiment,

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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time experience. 807 of the Neurotic subjects and 687 of the
Normallgroup underestimated the interval, whereas only 447, of
the Medical group did. The mean estimate for the Medical
group was one of overestimation. (X2 = 5.134 d.£.2 P = .05)
The Normal subject's estimates were closest to the actual
measure, In this group the time estimate and the accuracy
with which it wax measured correlated significantly with many
other different time measures, particularly speed differences

on the reproduction and the production methods.

7.4,9, Future Time Porspective.

7.4.9.1,
Future time 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 time
appeared to derive from the incapacity to perceive a healthy
extension into the future, which they then attempted to disregard.
They plan for the immediate future rather 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 487 of the Normals and 36% of the Medical group.

The examiner was not satisfied with moncsyllabic yes or no
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answers to the question, but where possible pressed the sub-
jects until they produced complate answers. In spite of the
experimenter's efforts most of the subjects in the Neurotic
group seemed genuinely unable to completeAan answer to this
type of question and this was perhaps further evidence of the
Neurotic group's avoidance of commitment to the future. |

Only 23.47 of the Neurotic group had faith in the
future, 687 of the Normal group (none of whom appeared to be
depressed as far as this could be ascertained) and 727 of the |
Medical group.

It might be argued that poor future orientation is
8imply 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= < .0l. Mean

score for the Neurotics was 13.83 (8.D. 7.54) and for the

Normals was 28,52 (S.D. 5.82) on future time perspective,
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 thefapy 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 estimates made on the
production method. This pertains to both time and distance
aspects of time estimation and accuracy on the production
method. So future time sense could be said to be related to
the manner in which one produces one's own impression of a
short time interval. And if future time 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
time estimations.
7.4.9.5.

As mentioned above Ricks and Umbarger (1964) have
shown how vocationally directed psychotherapy could bring
about an increase in future time perspective, They had
forcibly directed their adolescent patients towards extinguish-
ing their poor orientation to the future by providing them
with positive goals.

Their form of therapy is supportad by Murray (1959,
PP. 34.35) who has said that:- ‘''We cannot manipulate time,
only the variables which have consequences in time. 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 réalistic in their assessment of standard
clock time because of their greater stability. In fact no
gross distortion of short time duration was reflected by any
of the groups., However the Normal groﬁp and the Medical group
gave estimates more closely approximating‘the objective clock
time than the Neurctics. There was however novsignificant
difference between estimates between the three groups
although there were considerable differeana\in the way in
which the different time measures were rel&ted to each other

within the different groups.



Smmgy of Conclusions for Hypochal:l.s b4,

It appeared from the discussion on the pressure of
time items (Chapter VI) that both psychological and physical
illneas had an affect on attitudes to time, Illness has the
affect of isolating the patient from many of the time
preasures of society. The recovery process can therefore be
wmade more difficult for the patient by having to give up the
personally related and unpressured time expectation of the
sick bed for the impersomal rush of the wofkaday world, That
was perhaps why the Medical group felt the specifically
defined time pressures of spciety to almost the same degree
as the Neurotics. All subjects expressed an awareness of the
time pressures of society, including ths Normal group, but
they felt its demands to a lesser extent than the Medical
group and the Neurotic group.

The Neurotic appeared to be handicapped by his
inability to adapt to the varying time demands of his environ.
ment, by his idiosyncratic rigidity on the one hand, and his
complete lack of commitment to time and hia instability on the
other hand., This was reflected in measurable clock time
experience and even more strongly in his "time sense,'' his
attitudes towards time and particularly his future time per-
spective which was greatly affected by the neurotic process.

The medically ill group were not affécted in the same way.
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7.5. Hypothesis 5.

7.5.1.
Although interrelated, different techniques of time

assesgment will reveal different levels of accuracy.

7.5.2,
Although the main tendency of all three groups

wag towards overestimation on short verbsl estimates the

Normal group were more accurate and less inclined towards
overestimation. Accuracy on the reproduction method

correlated consistently with accuracy on the production

method and with speed. This 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 individual instances probably

because they are more stimulus bound, as Angyal (1948) suggests.
7.5.3.

The reproduction method seemed to be such an
accurate gauge of measurement that the healthiest side of the
neurotic perscnality responded to its demands and the Neurotics
were closer to accuracy on this method thdn on either of the
other methods. However on this method the Normals moved a
shorter distance on the whole, but in less time than the
other groups. Their accuracy and speed meagures were
consistently reldable. Speed increased on retest session

estimates for all the groups and body tempo measures were
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faster too.

7.5.4., Lbhamon, Goldstone and Goldfarb (1965) have
investigated the effects of various factors upon short time
judgments in many different ways. One cannot but agree when
they state:~ "Each 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 judgmenﬁs, 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 groﬁps 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 situaﬁions.

In order to evaluate which factors in their personal
histories may have led to instability and reduced reliability
of short time estimation d4n the Neurotiecs, 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 & related to the numbér 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 relationship suggests that
subtle personality forces héd a baaring on the assessment of
short time duration. If Narclssism was a reflection of self
esteem,as the T.A.T. scores indicatedythen the Neurotics were
lower on this than the Normals and higher on self abasement,
The Neurotic's marked instability fg: compared‘with the
Nommals on the production measures was possibly a comsequence
of his inability to maintain Stable‘éudgments 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 according to his unstable
inner needs., Possibly healthy self esteem is not fostered in
larger families as a result of increased distance from their
mothers and all judgments depending upon a well-integrated
ago guffer. However this is purely speculative and further
research 1s required,

8.1.3. Schooling and Work.

It seems that the further the Neurotics went in
school the less they were inclined to overestimate the vexbal
intervals of 4 and 9 seconds (r = -,728 and -.700). The
Neurotics' increased sensitivity may have allowed variables
such as schooling to have an effect on their short time
estimation,

The Neurotics had a more unfavourable attitude
towards school than the Normals (53.37 of the Neurotics and
20% of the Normals). An even greater percentage of the
Neuroticse had an unfavourable attitude towards working (76.7%
Neurotics and 327 of the Normals). 407 of the Neurotics had
recently been dismissed from thelr 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 long 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 ﬁith a body tempo measure 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 important 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 associated
with reduced level of arcusal and a reduction of aierting
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 Normals on the Ravens Matrices raw scores
(t = 2,58, P o < .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 anxlety is known to reduce intellectual performance.
And indedd this same anxiety may have been the reason for the
inefficiency with which the Neurotics as a group coped with
the experimental tasks. |

8.1.5. Orientation.

While 84% of the Normals gave the day and the date

correctly only 507 of the Neurotics were able to do this.
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This was a possible further indication of the subject's
ceneral level of alertress and sensitivity to external
stimuli, Neuroties had a more accurate awareness of day and
date than they gave themselves credit for. This finding was
supported by their high abasement scores and feeling of
worthlessness,

8,1.6. Future Time Perspective.

The Neurotics had marked difficulty projecting
themselves into the future. The difficulty was highlighted
by the large difference between their future time perspective
scoreg 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 gsense of reality
is essential in eatablishing 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 Neuroticd generally appeared to have great difficulty
doing this., Because of the difficulty they avoid approaching
this area of concern, When they can no longer avold 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 Time,

The Neurotic group revealed highly unfavourable
attitudes towards time, work, school and childhood., The
personality variables and affect assessaed in these
appeared to be more sensitive to the Neurotic's poor sense of
time than the direct short time 1ﬁtervall, which reflected
the Neurotic's instability rather than distorted sense of
time. The amount of error on the longer time interval of 22
minutes was correlated negatively with T.A.T. achievement,
so that the higher their achievement score, the less their
error, Having had a happy childhood was also correlated with
accuracy. Amount of schooling was also correlated with
future time perspective and accuracy on thé 22 minute long
interval,

The emotional climate of childhood and the
characteristics of the parent appeared to have an important
relationship to time assessments. Future time perspective 1is
a reflection of the cognitive patterns which have been derived
from the consistent practices of child rearing and training, the
relationship between future time perspective and body tempo
is a reflection of a general '"Weltanschaung.'"

8.1.8. CGuilt About Time.

For the 60% of the subjects for whom the fathers

were unpleasantly dominant there was a correlation with

228



feeling gullty when a little late for appointments. Time too
is governed by "super-ego' expectations as 1s 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. Frailsse (1963, Chapter
9) observed that gsubmitting 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 thils 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 Neuroticé a few minutes often seem like
hours and the days drag when the weeks and the months fly.
Time drags but in retrogpect they do not know wnere it has
fled. Thatrthis feeling arouses anxiety is bormne 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 hard to get started on doing things., However it is
easier once they have somehow managed the f£irst move. The
environment had to provide the interest and the impetus to
get started on thingsbecause it cannot come from internsl
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. KXnowledge 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 time, 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 Understanding
Could Contribute Toward Treatment.

8.2.1.

‘The regults demonstrated a reslationship between
different methods of estimating time and the nature of the
psychological time concepts and attitudes held by
individuals., This was particularly applicable to the
Neurotics. They were more rigid in their adherence to
internal cuea in the manner in which they estimated times and
therefore 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 time interval was more affected by the differences
between the groups. Parental bhandling played an important
part in fostering the feelings of guilt and the preassure of

“time' 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 time
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 time distortion. Therefore one
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 time
intervals. The Neurotics were clearly lower on all
reliability measures and consistently less reliable on
accuracy. The lower reliability of the Neurotics across
times 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 seasitivity 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 lesas
marked on the reproduction method of time eatimation even
though it was still lower than that of the Nommals, On this
method the time estimation technique was more siructured and
it 15 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 tagk 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 perform better where direction and structure are
clearly provided for bim. It also has the implication that
therapists should not fear imposing directed guidelines for
specific bhaviour patterns which need to be changed in the
course of therapy.

8.2.4.

In the whole area of short time estimation the
Neurotics demonstrated a tendency to vary their speed with
the different times. This in 1itself creates inconmsistency.

If the length of the interval varied then they would change
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the speed with which thtey moved the linear movement apparatus
bandle. This meant that they would confuse themeelves and
become 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 consistercy and prevented the
Neurotics from funetioning 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 Neuroties.
Perhaps the Neurotice would be able to do this with help in
the form of concrete guidance which would aid them in
controlling their lability. Perhaps this control would be
generated to other areas of behaviour, It appears that the
more important 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 methtod 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
gensitive and tended towards underestimation., All methods
interrelated for all three groups but the correlation was
highesat and most significant in the control groups. Body
tempo and ti:e use of the linear movement apparatus were
important variables 1in this context,
8.2.6. |

Althouglhy 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 Neurotie's future orientation and his attitudes and
feelings concerning time. It was apparent that the Reurotic
was unable to use his imagination and intellectual skills to
project into the future. This in turn, fostered his feelirgs
of inadequacy and depression which have reinforced his
committment to the présent, 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
avea of malfunction, and 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
assaessed 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 phenomenon which we all recognise as such. It varies
from 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's chair but not
necessarily for the deqtist. 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. Yet,curiously;patient'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. 1In 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 Neuroties relied more

heavily on their own internal cues and impressions rather
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than external directives when estimating short time 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 poox 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 time
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 limited tasks within the future time perspective measures,
On these items the Neurotic scores were not significantly
different from thote of the controls. The study therefore
emphasises the importance of time and the crippling effects
idiosyncratic and inefficlent 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 he avoids the very

behaviours which might make this feasible. The avoidance of
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active behaviours which might lay the foundations of
healtheir extenmgion into the future is therefore constantly
reinforced by inevitable failure which further demoralises
the neurotic. It 1s essential that this destructive cycle
must be broken in therapy.

The manner in which this could be done is suggested
by the Neurotic's healthier responses elicited by the more
structured and divected 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 himself 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 according
to the individual assets of the neurotic patiemt. 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

239



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 for Future Research.

8.4.1.

The produdtion 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 estimates on different sessions
and accuracy and speed differences demonstrated this., The
Neurotic's instability between time 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 differences 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 impession

rather than the extarnal reality. This needs to be further
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validated and a more refined study involving a greater number
of subjects and a concentration on Production method variables
related to speed, accuracy and test differences. A factorial
analysis would be reqtiired 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 gtages of the neurotic illness. This could
possibly yleld an index of clinical progress.

8.4.2.

Future time perspective in Neurotics was found to be
significantly low in thia study. Most of the subjects were
seen at a fairly acute stage of their illness therefore it
would be of value to investigate whether this poor FIP was
merely a function of the severity of their illness at the time
or part of a more general 1life style. Once this is ascerxtained
by regular follow-up assessments, specific psychotherapy could

be undertaken to actively improve FTP by providing new learning
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experiences in therapy directed at future goal orientation.
Pasychotherapy 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 time might be related to the father the feeling of teing
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
beth parents and their childrén'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 Norxrmal 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 camnot 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 might

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 1is 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
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our personal time to bé freely determinéd and utilised
according}to our éwh wishes and feeliﬁgs.

The capacity to accept the implications and demands
of this extermal time system 18 one of the parameters of
healthy adaption. In mental disturbances this may be
affected to a varying degree., 1t behoves us to be aware of
its significance in our expectations for the individual and

in planning his integratian into social living.
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127
150
152
18

127
152
150

151
127

150
152
129

151
26
25

13
22
25
26
126
150
152
129

151
121

APPENDIX A

TABLE I

CORRELATION COEFFICIENTS EXTRACTED

FROM THE INTERCORRELATION MARRIX

. 354%
.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

PERSONAL DATA

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 4" R

No. in family and B 2" R time-accuracy dev.

fr. std.

No. in family and B 4 time~-accuracy dev.
fr. std.

Position in family and B estent 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 4" dist. amount

test diff.

Position in family and Accuracy B 4'" 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

1-1



ITEMS

9 & 84
10 & 128

11 & 78
12 & 145

12 & 76
12 & 82

12 & 109

17 & 99
19 & 152

2
150
150
84
84
7
31
32
33
31
16
109

NNNOOOOWL PN
r R ROR

7 & 151
11 & 93

12 & 87
12 & 90

17 & 109
19 & 128

(O S
e

-.508
.374

.501
.669%

.584%
.699%

-.560*

-,.594%
-.383

-~.711%
402
465
.557
.554
. 784%
.728%
.700%
-.634
.650%
.600%
.512

LI T |

-.412
.657%

479
-.468

-.544
.390

-.711%

-.611
446
411
427
.600

EXP LANATION

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) v

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 i1dea 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

Pogition 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 Soc. 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

1-2
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76
16
23
152
8l

98

R R R R

76

22
43
45
47
48
49
50
62
99
111
123

127
128

129

151
149
61

150
152
68

128
129
149
151
61

126
127
92

104

.345
-.857%
-.563

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
.929
-.649%
477
.466
-.452
-.384

EXPLANATION

Position in family and T.A.T. achievement

School std. achieved and Occupation

School std. achieved and Parents soc. ec.
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
time

Brought up

Brought up
dist.

Brought up
dist.

Brought up

Brought up

Brought up

Brought up at

Brought up at

Date correct

Date correct

Date correct

Date correct

Date correct

Date correct

Date correct

Date correct

Date correct

Date correct

test diff. B
test diff. B

A ext.
A ext.

and
and

home
home

at
at

&~ I &~

at home and A ext. test diff. B
Accuracy B 4
Accuracy B 2
Test diff.
Accuracy B

Accuracy B

and
and
and

home
home
home
home and
home and
and Range 2 time

and Ext. test diff. B 2 dist.
and Ext. test diff. B 4 dist.
and Accuracy B 2

and Accuracy B 4

and Test diff. B 2 dist.

and Ext., test diff. B 2 time
and Ext, test diff. B 4 time
and Hard to get started

and Father dominant

at
at
at
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ITEMS

13
13

13

13
13
13
14
14
15
18
20

22
22

22
25
25
26
26
13
13

13
13

15
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111
126

127

25
26
152
25
26
152
26
26

100
102

106
26
127
96
95
105
92

96
86

117

TABLE II

CORRELATION COEFFICIENTS EXTRACTED

FROM THE INTERCORRELATION MATRIX

ATTITUDES TO WORK AND TIME,
RAVENS SCORE AND FUTURE
TIME PERSPECTIVE

-.557%
-1374

-.390

-.450
-.399
-.362
-.386
-.387

.383
-.374

.460

-.402
.'437

-.382
.852%
.420

-.387

-.504
408

-.503

-.520
-.443

-.562

EXPLANAT ION

Attitude to
Attitude to

diff. B
Attitude to

school and
schoel and
2" time

school and

diff. B 4 time

Attitude to
Attitude to
Attitude to

school and
school and
school and

Time important and No.
Time important and Future events score
Speed of time and Accuracy B 4 R deviation

Pres.

Impatient to wait
Amount test retest

Amount test retest

No. of future events
Future events score
Accuracy B 4 R
of fut., events

attitude to work and Future events score

Ravens score and Future events score-density
and coherence

Time persp.
Time persp.

to sleep

Time persp.

invented
future events

No.

I and
I and

I and

and coherence

No.
time
Fut. Events
Fut. events
plan

Attitude to
Attitude to

started
Attitude to
Attitude to

future events

sScore
score

Day dreaming
On waking seems just gone

Better off if clocks never
and Future events score ext,
and Amount test diff. B 4"

and O0ften feel in a trance
and Future too uncertain to

school and Mother dominant

school and

school and
school and

Often hard to get

Often in a trance
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
12 & 119
18 & 26
22 & 24
23 & 159
23 & 24
23 & 123
23 & 117
24 & 117
24 & 159
24 & 66
25 & 2R3
25 & 132

126

149
150
151
70
71
123

84
18
126
128
129
149
151
61
37
150
22
24
128

-.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
.385
<345
.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. IIL

Time perspective II and Speed diff. betw.
B#2 and B 2 R

Time perspective 1II 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 III1 and Anxious when

uncertain of time

Time perspective III and Speed diff. betw.
B2and B 2 R

Time perspective III and Speed diff. betw.
B2and B 2R

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 Acsuracy B 2"

Ravens raw score and Accuracy B 2 R

Ravens raw score and Accuracy B &

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 &

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.

2-2



ITEMS r EXPLANATION

137 .641 Ravens raw score and Speed A 2

&
22 & 24 .795% Time persp. I and Time persp. III (total)
22 & 44 .615 Time persp. I and B 2 R time
22 & 126 .535 Time persp. I and Ext. test diff. B 2 time
27 & 128 .554 Time persp. I and Ext. test diff. B 2 dist.
22 & 129 .547 Time persp. I and Ext. test diff. B 4 dist.
22 & 149 .574 Time persp. I and Accuracy B 2
22 & 150 .594 Time persp. I and Accuracy B 2 R
22 & 157 ~.561 Time persp. I and Speed diff. betw., B 2 and B 4
23 & 24 .684*% Time persp. II and Time persp. III
24 & 126 .505 Time persp. III1 and Ext. test diff. B 2 time
24 & 128 .549 Time persp. III and Ext. test diff. B 2 dist.
24 & 129 .515 Time persp. III and Ext. test diff. B 4 dist.

24 & 149 .524  Time persp. III and Accuracy B 2
24 & 150 .510 Time persp. III and Accuracy B 2 R
24 & 157 =-.464 Time persp. III and Speed diff. betw. B 2 and B 4

.05
Reproduction method
Production method
‘Inrbal method
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
63 & 132
64 & 65

64 & 130
64 & 131
64 & 132
65 & 70

65 & 130

TABLE TII

CORRELATION COEFFICIENTS EXTRACTED

FROM THE INTERCORRELATION MATRIX

r

. 604%
. 738%
.555%
.661%
-.612%
< 940%
.890*
~.529
-.637*%
.911%
. 370%
.892%
-.598*
-.627%
-.523%
.656%
.643%
.583*%
. Thb%
.543
.691%*
. 834%
-.639%
-.903%

-.679%

. 940%
-.655%

-.870%
-.920%

-.556%
-.803*

VERBAL ESTIMATES

Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal

2"
Verbal

9"
Verbal
Verbal

2"
Verbal

4”
Verbal

9"
Verbal
Verbal

2"

EXPLANATION

2"
2"
2"
2"
2"
2"
2"
2"
2"
4"
4"
4"
4"
gll
9"
9"
9"
9"
9"
9"

and Verbal 4"

and Verbal 9"

and Accuracy error B 4"

and A dist. 4"

and Speed diff. betw. A 4 Rand B 4 R
R and Verbal 4" R

R and Verbal 9 R

R and Dominant father

R and Speed diff. betw. A 4 and B 4
and Verbal 9"

and Accuracy-error B 4

R and Verbal 9" R

R and Speed diff. betw. A 4 and B 4
and B test diff. time 4"

and B test diff. dist. 4"

and A dist. 4"

and B extent test diff. time 4"

and Accuracy-error B 2 R

and Accuracy-error B 4"

R and Daydreaming a lot

test diff. 2" and Verbal test diff. 4"
test diff. 2" and Verbal test diff. 9"
test diff. 2" and Range time 4"

test diff. 2" and Verbal ext. test diff.

test diff. 2" and Verbal ext. test diff,

test diff. 4" and Verbal test diff. 9"
test diff. 4" and Verbal ext. test diff.

test diff. 4" and Verbal ext. test diff.

test diff. 4" and Verbal ext. test diff.

test diff. 9" and Range time 4"
test diff., 9" and Verbal ext. test diff.

3-1



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 .646% Verbal 2" and Verbal 4

29 & 115 =-.555 Verbal 2" and Guilty if sleep late

30 & 63 .902* Verbal 2" R and V test diff. 2"

30 & 130 .890% vVerbal 2" R and Ext. test diff. V 2" time

30 & 33 .815% Verbal 2" R and Verbal 9 R

30 & 59 -.608 Verbal 2" R and Test diff. B 2" time

30 & 60 -,.612 Verbal 2" R and Test diff. B 4" time

31 & 131 .650% Verbal 4 and Ext. test diff, Vv 4"

31 & 132 .649% Verbal 4 and V 9" ext, test diff.

31 & 32 .740* Verbal 4 and Verbal 4" R

31 & 33 .808* Verbal 4 and Verbal 9

31 & 64 -.709% Verbal 4 and Verbal 4"

31 & 65 -.650% Verbal 4 and Verbal 9"

32 & 65 -=.817*% Verbal 4 R and Test diff. v 9"

33 & 132 .887* vVerbal 9" and Ext., test diff. V 9"

33 & 134 .662% Verbal 9" and Ext. test diff. circles 30"

34 & 127 .681*% Verbal 9" R and Ext. test diff. B 4 time

34 & 130 .852% vVerbal 9" R and Ext. test diff, v 2"

34 & 3% -.682*% Verbal 9" R and Test diff. B 2" time

34 & 60 =,732% Verbal 9" R and Test diff. B 4" time

34 & 63 .753*% Verbal 9" R and Test retest diff. v 2"

63 & 127 .670% Test diff. verbal 2" and Ext. test diff. B 4
time

63 & 130 .865*% Test diff. verbal 2" and Ext. test diff. VvV 2

64 & 67 -.655*% Test diff. V 4 and Test diff. circles 30"

64 & 131 -.825*% Test diff. V 4 and Ext. test diff. V 4

64 & 134 -.688* Test diff. V 4 and Ext. test diff, circles 30"

65 & 132 =,743*% Test diff. V 9" and Ext. test diff. V 9

65 & 134 -.646* Test diff. V 9" and Ext. test diff. circles

27 & 135 .999*% Verbal 22 mins. est. and Error on V 22

27 & 92 -.635*% Verbal 22 mins. est, and Hard to get started

28 & 118 .610 No, of the's and Written timetables

29 & 31 .820*% Verbal 2" and Verbal 4

29 & 33 .760% Verbal 2" and verbal 9

29 & 74 .700% Verbal 2" and A range 4 dist.

29 & 132 .722% vVerbal 2" and Ext. test diff. v 9"

30 & 31 .821*% Verbal 2" R and Verbal 4"

30 & 32 .963% Verbal 2" R and Verbal 4 R

3=-2
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118
130
132
91
32
33
34
39
73
74
75
118
130
131
132
91
33
34
63
[
73
75
118
130
132
91
91
34
35
40
42
73
74
75
118
130
132
63
65
73

.761%
.919%
.896%
.T44%
. 760%
. 748%
.714%
.929%
«735%
.910%
.852%
.872%
.820*
.622

.763* .

. 730%
. 853*%
.675%
. 804%
.698%
.871%
.793%
T72%
.993*
.832%
. 756%
.691*
.731%
.699*
.858%
. 726%
.945%
.730%*
. 884%
.637%
.688%
.682%
.828%*
.853%
.894%
.657%
.79 3%
.821*
.832%
.726%
.792%

Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal
Verbal

EXPLANATION
2" R and Verbal 9
2" R and Verbal 9 R
2" R and Test diff, v 2"
2" R and Test diff. v 9"
2" R and Range 2 R dist,
2" R and Range 4 R dist.
2" R and Written timetables
2" R and Ext. test diff. v 2"
2" R and Ext. test diff. v 9"
2" R and Poor memory for past events
and Verbal 4" R
and Verbal 9
and Verbal 9 R
and A 2 dist.
and Range 2 R dist.

YoV« VIV RN Ve Ve VRV IV BT o R g G AR R O SR S I P SR O IP SR i S SR oI 0 IR S Ol L o

and
and
and
and
and
and
and

a
a
a

a
a
a
a
a
and
and
and
and
and
and
and
and
and
and
and

Ao I” DR A

Range 4 dist.

Range 4 R dist.

Written timetables

Ext. test diff. v 2"

Ext. test diff. VvV 4"

Ext. test diff, v 9"

Poor memory for past events

and Verbal 9"

nd Verbal 9 R
nd Test diff. v 2"
nd Test diff. v 9"

and Range 2" R dist.

nd Range 4 R dist.
nd Written timetables
nd Ext. test diff, v 2"
nd Ext. test diff. v 9"

nd Poor memory for past events
Poor memory for past events
Verbal 9" R

A 2 time

A 2 R dist.

A 4 R dist.

Range 2" R dist.

Range 4 dist.

Range 4 R dist,

Written timetables

Ext. test diff, v 2"

Ext. test diff. v 9"

9" R and Test diff., Vv 2"
9" R and Test diff. v 9"
9" R and Range 2'' R dist,

3-4
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ITEMS

34 &
34 &
34 &
34 &
34 &
34 &
63 &
63 &
63 &
63 &
63 &
64 &
64 &
65 &

W<t

74
75
118
130
132
91
65
130
73
91
124
65
131
95

T

673%
.800*
J10%
.852
.692%
-.905*
.B98*
. 804*
.667%
~.851%
.B89%
T72%
-.674%
~.763%

.05

EXPLANATTION

Verbal 9"
Verbal 9"
Verbal 9"
Verbal 9"
Verbal 9"
Verbal 9"
Test diff.
Test diff.
Test diff.
Test diff.
Test diff,.
Test diff.
Test diff.
Test diff.

= Reproduction method
Production method
Verbal method
Retest session

1

and
and

and
and
and
2"
2n
2"
2"
2"
4"
4"
9"

<<<<<<<<WWW’NWW

Range 4 dist.
Range 4 R dist.

and Written timetables

Ext. test diff. v 2"

Ext.

test diff. v 9"

Poor memory for past events

and
and
and
and
and
and
and
and

Test diff. Vv 9

Ext. test diff, v 2"

Range 2" R dist.

Poor memory for past events
Ext. test diff. A 2 dist.
Test diff. Vv 9"

Ext. test diff. v 9"

Future uncertain



TABLE IV

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX
REPRODUCTION METHOD OF
TIME ESTIMAT ION

ITEMS T EXPLANATION

35 37 664% time 2" and A time 4

36 & 38 .768%* time 2" and A time 4 R

36 & 40 .676% time 2" and A dist., 2 R

37 38 .630% time 4 and A time 4 R

38 105 «598% time 4 R and Mother dominant

test diff. dist. 2" and Speed diff. betw.
A 2and A 2R
test diff. dist. 2" and Speed diff. betw.
B 4 and B 4 R
test diff. dist. 2" and B test diff. time 2"
test diff. dist. 2" and B test diff. dist. 2"

57 & 155  .652%

57 & 160 .607%

59 -.796%
61 -.696%

27
57

& A
& A
& A
& A
& A
39 & 40 .601*% A dist. 2 and A dist. 2" R
39 & 41 .708% A dist. 2 and A dist. 4
40 & 42 .922% A dist. 2 R and A dist., 4 R
40 & 48 .544 A dist. 2 R and B dist. 2" R
40 & 100 .537 A dist. 2 R and Daydream a lot
40 & 118 049% A dist. 2 R and Written timetables
41 & 42 .679% A dist. 4 and A dist. 4 R
41 & 127 .662% A dist. 4 and B ext. test diff. time 4"
41 & 137 =-.551* A dist. 4 and Speed A 2"
41 & 151 -.670*% A dist. 4 and Accuracy error B 4
42 & 43 .395% A dist. 4 R and B dist. 2 R
55 & 71 .379% A test diff. time 2" and Range 4" R
57 & 71 .575% A test diff. dist, 2" and Range time 4 R
57 & 58 .725% A test diff. dist. 2" and Test diff. dist. 4"
37 & 128 .707*% A test diff., dist. 2" and Ext. test diff. B
dist. 2"
57 & 122 .668% A test diff. dist. 2" and Ext. test diff, A
time 2
57 & 124 .932% A test diff. dist. 2" and Ext. test diff. A
dist. 2
57 & 125 .674% A test diff, dist. 2" and Ext. test diff. A
dist. 4 :
57 & 146 .597*% A test diff. dist. 2" and Accuracy-error A 2 R
57 & 149 .796% A test diff, dist. 2" and Accuracy=-error B 2
& A
& A
& A
& A

4-1



ITEMS

38 & 125
58 & 149
28 & 155
28 & 156
28 & 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
3% & 41
39 & 42
39 & 47
39 & 48
39 & 49
39 & 50
39 & 57
39 & 58
39 & 155
39 & 137
39 & 138

.740%

.666*
.676%

.629%*
.620%
.677%

.679%
.560%
.706%

.709%
.959%
.675%
. 772%
.675%
A72%
.707%
.881%*
.7136%
.691%
.B54%
.7179%
. 134%
.790%
172

.645%
.665%
.881%
.684%
«914%
»960%
.949%
.850%
.834%
.848%
. 846%
LT44%
.780%
.700*
.147%
.846%

>R EEPEEEEEEEEREEEEEEREEEEEEEEED> BB > > > B b

EXPLANATION

test diff. dist. 4" and A ext. test diff.

dist.

2"

test diff. dist. 4" and Accuracy error B 2
test diff. dist. 4" and Speed diff. betw.

A 2and A 2 R

test diff. dist. 4" and Speed diff. betw.
A4dand A4 R

test diff. dist. 4" and Speed diff. betw.

B 2and B 2 R

test diff, dist. 4" and Speed diff. betw.
B4 and B 4 R

test diff. dist. 4" and Verbal test diff, 2"
test diff. dist. 4" and Verbal test diff. 9"
test diff. dist. 4'" and B test diff. 2" time

2"
2"
2"
2"
2"
2"

RNRNNMNRNMNDNMNRDDNDNDNDNNDNDNDNPREEREREREPREREREEEENDNMDNODDNDN

time
time
time
time
time
t ime
R time
R time
R time
R time
R time

dist.
dist.
dist,
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.

and
and
and
and
and
and

Range 2" time
Accuracy error A 2
Accuracy error A 2 R
Accuracy error A 4
A 2 R time

A 4" time

and Speed B 2 R
and A 4" R time
and B 4" R time
and Accuracy A 2"
and Accuracy A 4 R
time and A 4" R time

time and Range time &4
time and Accuracy A 2"
time and Accuracy A 4 R
R time and B 4 R dist.

R time and Accuracy A 2

R time and Accuracy A 2 R

and
and
and
and
and
and
and
and
and
and
and
and
and

4-2

Speed diff. betw. A 4 Rand B 4 R
R dist.

dist.

R dist.

dist.

R dist.

dist.

R dist.

R dist.

Test diff. A 4 dist.
Speed diff. A 2 and A 2 R
Speed A 2

Speed A 2 R

IO WwE> >
F N O O N S



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 & 4b

40 & 47

40 & 48

40 & 49

40 & 50

40 & 57

40 & 58

40 & 61

40 & 6§

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

.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%
.94 5%
.919%
.924%
.923%
.943%
.609

.676%
.850%
.B37%
. 846%
.705%
A37%
. 707%
.815%
.676%
.725%

~.773%

> PP EIRERERRRPE P> BRI RPD

MM NPNNNPNNDPMODNDMNMNNNNPNNMODMODBNDNDNODNNDNDNNDNDMNDNODRNNODN N MO NMNNDNODNNDN

AN O DB AR AAAD IO DTN IR D

N

EXPLANAT ION

dist. and Speed A
dist. and Speed A
dist. and Speed B
dist. and Speed B
dist. and Range 2"

NN

R
R

dist,

dist. and Range 2 R dist,

dist. and Range 4 dist.

dist, and Ext, test diff. A 2 dist.
dist. and Ext. test diff. A 4 dist.
dist. and Ext. test diff. B 2 dist.
dist. and Better off if clocks never

invented

R dist., and
invented
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
4 R

Better off if clocks never

dist.

R dist.

R time

R time

dist,

R dist.

dist,

R dist.

test dist. diff,

test diff. dist.

B test diff. 2" dist,

Range time 2"

Range dist. 2"

Range dist, 2 R

Range dist. 4

Ext. test diff. A 4 time
Ext. test diff., A 4 dist.
Ext. test diff. B 2 dist,
Ext. test diff. B 4 dist,
Speed A 2

Speed A 2 R

Speed A 4

Speed A 4 R

Speed B 2

Speed B 2 R

Accuracy B 4 R

Speed diff. betw. A 2 and A 2 R
Speed diff, betw, B 2 and B 4
Speed diff. betw. A 4 R and

"
oS

P>
ENPPNNONRNE

dist. and Better off if clocks never

invented

43



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 & 75

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
56 & 77

56 & 122

.975%
.834%
.824%
.819%
.832%
774%
.662%
.867%
.861%
. 946%
.696%*
.815%
. 7194%
.824%
.676%
.829%
.710%
.776%*
.658%
.900%
.898%
.868%
.896%*
.716%*
.675%
.918%*
.654%
.889%*
., 882%
.901*
.830%
.858%
.187%
.660%
. 804%
.770%

-.864%

.813*
-.873%

-.758*%

-.600
-.769%

AR SR S I SR R SRR SR S AR S R R R S R T O R S S A S S S N S NN

AT AHD OO IAN DO DO DO

4

L S L g o S S S

EXPLANATION

dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.

4 R

dist.
dist.
dist.
dist.
dist.
dist.
dist,
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

invented

time

time

A 4 R dist,

B 2 dist.

B 2 R dist.

B 4 dist.

B 4 R dist.

A 4 test diff. dist.

Range 2'" time

Range 2" dist.

Range 2 R dist.

Range 4 dist.

Range 4 R dist.

Ext. test diff. A 2 dist.

Ext. test diff. A 4 dist,

Ext. test diff. B 2 dist.

Speed A 2"

Speed A 4

Speed diff., betw. A 2 and A 2 R
4

Speed diff. betw. A 4 R and B 4 R

and B 4 R time

and B 2 R dist.

and B 4 R dist,

and A 2" test diff. dist.

and A 4" test diff. dist.

and B 2 test diff. dist.

and Range 2 R time

and Range 2 R dist.

and Range 4 R dist.

and Ext. test diff. A 2 dist.
and Ext. test diff., A 4 dist.
and Ext. test diff. B 2 dist.
and Speed A 2 R

and Speed A 4 R

and Speed B 2 R

and Accuracy B 4 R

and Speed diff. betw. A 2 and A 2 R
and Speed diff, betw. A 4 R and

dist. and Better off if clocks never

2" test diff. time and A 4" test diff. time
2" test diff. time and Ext. test diff. A 2

2" test diff. time and Ext. test diff. A 4

4 test diff. time and T.A,T. aggression

A 4 test diff. time and Ext, test diff. A 2 time

4=4



ITEMS r EXPLANATION

57

A 2and A2R

163 .722% Test diff. A 4 dist, and Speed diff., betw. A 4
and B 4

164 .642% Test diff. A 4 dist. and Speed diff. betw.
A4 Rand B4R

58

56 & 123 -,867* A 4 test diff. time and Ext. test diff. A 4 time
57 & 58 .955*% A 2 test diff. dist, and A 4 test diff. dist.
57 & 61 .723% A 2 test diff. and B 2 test diff. dist.
37 & 68 .61l4* A 2 test diff. dist. and Range 2" time
57 & 69 .905% A 2 test diff. dist. and Range 2" dist.
57 & 73 .923*% A 2 test diff. dist. and Range 2 R dist.
57 & 74 .830*% A 2 test diff. dist. and Range 4 dist,
57 & 124 .925% A 2 test diff, dist. and Ext, test diff. A 2
dist.
57 & 125 .917* A 2 test diff., dist. and Ext. test diff, A 4
dist.
& 128 950 A 2 test diff. dist. and Ext. test diff. B 2
dist.
57 & 138 .736% A 2 test diff. dist. and Speed A 2 R
37 & 139 .705% A 2 test diff. dist. and Speed A 4
57 & 140 .709% A 2 test diff. dist. and Speed A 4 R
57 & 141 .637 A 2 test diff. dist. and Speed B 2
57 & 142 .621 A 2 test diff. dist. and Speed B 2 R
57 & 152 .763% A 2 test diff. dist. and Accuracy B 4 R
57 & 155 .830% A 2 test diff. dist. and Speed diff. betw. A 2
and A 2 R
537 & 157 .749% A 2 test diff, dist. and Speed diff. betw. B 2
and B 4
57 & 164 .671* A 2 test diff. dist. and Speed diff. betw.
A4 Rand B4R
57 & 100 =-.909*% A 2 test diff. dist. and Better off if clocks
never invented
58 & 124 .902*% Test diff. A 4 dist. and Ext. test diff. A 2"
dist.
58 & 61 .779*% Test diff. A 4 dist. and Range 2" time
58 & 73 .893* Test diff. A 4 dist. and Range 2 R dist.
58 & 74 .849% Test diff. A 4 dist. and Range 4 dist.
58 & 128 .915% Test diff. A 4 dist. and Ext. test diff. B 2
dist.
58 & 138 .755% Test diff. A 4 dist. and Speed A 2 R
58 & 139 .715*% Test diff. A 4 dist. and Speed A 4
58 & 140 .757* Test diff. A 4 dist. and Speed A 4 R
58 & 141 .673% Test diff. A 4 dist. and Speed B 2
58 & 142 .682*% Test diff. A 4 dist. and Speed B 2 R
58 & 152 .568% Test diff. A 4 dist. and Accuracy B 4 R
58 & 155 .867* Test diff. A 4 dist. and Speed diff. betw.
&
&

58

4=5



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 .732% A time 2" and A 2" R time R

35 & 38 .818* A time 2" and Range 2" time R

35 & 37 .755% A time 2" and A 4" time

35 & 122 .721% A time 2" and Ext. test diff. A 2" time

35 & 147 .755*% A time 2" and Accuracy A 4

36 & 38 .939% A 2 R time and A 4 R time

36 & 148 .928% A 2 R time and Accuracy A 4 R

37 & 38 .911*% A 4 time and A 4" R time R

37 & 145 .755% A 4 time and Accuracy A 2

38 & 146 .940* A 4 R time and Accuracy A 2 R

38 & 148 .990*% A 4 R time and Accuracy A 4 R

39 & 40 .895% A 2 dist. and A 2 R dist. R

39 & 41 .944% A 2 dist. and A 4 dist.

39 & 72 .846% A 2 dist. and Range 2 dist.

39 & 74 .709% A 2 dist. and Range 4 dist.

39 & 124 .631 A 2 dist. and Ext. test diff. A 2 dist.

39 & 131 .696% A 2 dist. and Ext. test diff. V 4

39 & 137 694% A 2 dist. and Speed A 2

39 &« 139 .774% A 2 dist. and Speed A 4

39 & 76 -.541 A 2 dist. and T.A.T. achievement

40 & 42 ,963*%* A 2 R dist. and A 4 R dist.

40 & 138 .768% A 2 R dist. and Speed A 2 R

40 & 96 -.589 A 2 R dist, and Often in a trance

41 & 42 .952% A 4 dist. and A 4" R dist. R

41 & 72 .746% A 4 dist. and Range 2" dist.

41 & 74 .732% A 4 dist. and Range 4 dist.

41 & 131 .666* A 4 dist. and Ext. test diff. Vv 4"

41 & 139 .797* A 4 dist. and Speed A 4

41 & 96 -,593 A 4 dist. and Often in a trance

42 & 138 .739% A 4 R dist. and Speed A 2 R

42 & 96 -.6064% A 4 R dist. and Often in a trance

55 & 157 .657*% Test diff. 2 time A and Speed diff. betw. B 2
and B 4

55 & 155 ~.668% Test diff. 2 time A and Speed diff, betw. A 2
and A 2 R

56 & 123 -.750% Test diff. A 4 time and Ext. test diff., A 4 time

57 & 58 .671*% Test diff. A 4 dist. and Test diff. A &4 dist,

57 & 163 «.,754*% Test diff. A 2 dist. and Speed diff. betw.

A4 Rand B 4R

4-6
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Reproduction method
Production method
Verbal method
Retest session
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TABLE V

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX
PRODUCTION METHOD OF
TIME ESTIMATION

ITEMS r EXPLANATION

43 & 47 .552*%* B time 2'" and B dist. 2"

43 & 76 .655% B time 2" and Achievement T.A.T.

43 & 82 .755% B time 2" and Getting up same time daily

43 & 145 .763*%* B time 2" and Accuracy-errxor A 2"

43 & 136 =-.561* B time 2" and Wrbal extent error 22 min.

44 & 46 .872% B time 2 R and B time 4 R

44 & 48 .737% B time 2 R and B dist. 2 R

44 & 50 .735%* B time 2 R and B dist. 4 R

45 & 61 -.561% B time 4'" and B test diff. dist. 2"

45 & 46 .800* B time &'" and B time 4" R

45 & 49 .863*% B time 4' and B dist. 4

45 & 129 .566% B time 4" and B ext. test diff. dist, 4"

46 & 48 .685% B time 4 R and B dist, 2" R

45 & 50 .722% B time 4 R and B dist. 4 R

46 & 128 .571% B time 4 R and B ext. test diff. dist. 2"

46 & 129 .673% B time 4 R and B ext. test diff. dist., 4"

47 & 48 .701*% B dist. 2" and B dist. 2" R

47 & 118 .631% B dist. 2" and Written timetables

48 & 50 .936% B dist. 2 R and B dist, 4 R ,

48 & 229 .634% B dist. 2 R and B dist. ext. test retest diff.
2 R

49 & 50 .973% B dist. 4" and B dist, 4" R

49 & 128 .644% B dist. 4" and B dist. 2 ext. test retest diff.

49 & 129 .546*% B dist. 4'" and B dist. 4 ext. test retest diff.

50 & 129 .632% B dist. 4 R and B dist. 4 ext. test retest
diff.

59 & 122 -,546*% B test diff. time 2" and Often early

59 & 124 -.848* B test diff. time 2" and A ext. test diff,
dist, 2"

59 & 125 -.551* B test diff. time 2" and A ext. test diff.
dist. 4"

59 & 145 =-,711%* B test diff. time 2" and Accuracy-error A 2

59 & 155 -.551% B test diff. time 2" and Speed diff. betw.
B2and B 2 R

59 & 149 ~-.865*% B test diff. time 2" and Accuracy-error B 2

.731 B test diff. time 2" and B ext. test diff.
dist, 2"

59 & 128

5-1



ITEMS

59
59
60
60
60

61
61
61

61
61

6l
62

43
43
43
43
43
43
43
43

43
43
44

44
44
44
44
44
44

44
44
44
44
44
45
45

L O 2 e R

PRI RPRRIPRARIIRIRE R R

142
62
62
151
160

149
75
122

124
128

146
153

45

126
127
136
149
151
161
162

59
60

196

46
47
48
50
57
69
72
73
128
150
152
163
60
106

-.568%
.921*
.603*%

-.834%

-.567%

-,735%
-.588%
i) 547*
-.741%

-.745%

 -.662%

-.651*%

.876%
.953%
. 960%*
.686%*
.995%
.874%
.702%
T4T*

~.880%*
-.914%
-.746*

.905%
.763%
. 785%
. 755%
. 729%
.685%
. 704%
.685%
.727%
.870%
.895%
.685%
-.853%
-.555%

W W W W W W

--B-- -l )

-- - -]

=W w

W™

TR ™

EXPLANATION

test diff. t
test diff. t
test diff. t
test diff. t
test 4diff. t

B 4 and B

ime 2" and Speed B 2 R

ime 2" and B test diff. time 4
ime 4" and B test diff. dist. 4"
ime 4" and Accuracy error B 4
ime 4" and Speed diff. betw.

4 R

test diff, @rgk.?" and B test diff. time 4
test diff. dist, 2" and Range dist. 4" R
test diff. dist. 2" and Often early for

appointmen

ts

test diff. dist. 2" and A ext. test diff.

dist. 2"

test diff,. dist., 2" and B ext. test diff,.

dist. 2

test diff. dist. 2" and Accuracy error A 2 R

test diff. dist. 4" and Speed diff. betw,

2"
2"
2"
2"
2Il
2"
2"

2" '

2“
2ll
2

SEPENRNPNPDNONMNMDNNRORNNDNDN

time and
time and
time and
time and

A2 and A 4

B 4 time

Ext. test diff. B 2" time
Ext. test diff. B 4 time
V 22 mins. ext. error

time and Accuracy B 2
time and Accuracy B 4
time and Speed diff. betw. A 2 and B 2

B 2R

time and Speed diff. betw. A 2 R and

time and Test diff. B 2 time
time and Test diff. B 4 time

R time and
invented

time and
time and
time and
time and
time and
time and
time and
time and
time and
time and
time and
time and
time and T
time and B
invented

AR

5-2-

Better off if clocks never

B 4 R time

B 2 dist.

B 2 R dist.

B 4 R dist.

A 2" test diff. dist.
Range 2" R time

Range 2 dist.

Range 2 R dist.

Ext. test diff. B 2 dist.
Accuracy B 2 R

Accuracy B 4 R

Speed diff. betw. A 4 and B 4
est diff. B 4 time

etter off 1f clocks never



ITEMS T EXP LANAT ION

45 & 46 .725% B 4 time and B 4 R time

45 & 47 .770% B 4 time and B 2 dist.

45 & 49 ,769*% B 4 time and B 4 dist,

45 & 126 .883* B 4 time and Ext. test diff. B 2 time

45 & 127 .861*%* B 4 time and Ext. test diff. B 4 time

45 & 149 .B77* B 4 time and Accuracy B 2"

45 & 151 .995% B 4 time and A:curacy B 4

45 & 162 .765* B 4 time and Speed diff. betw. A 2 Rand B 2 R

45 & 163 .736% B 4 time and Speed diff. betw. A 4 and B &

46 & 48 .807% B 4 R time and B 2 R dist.

46 & 50 .816% B 4 R time and B 4 R dist.

46 & 57 .748% B 4 R time and A 2 test diff, dist.

46 & 58 .657* B 4 R time and A 4 test diff. dist.

46 & 61 .688* B 4 R time and B 2 test diff. dist.

46 & 73 .730% B 4 R time and Range 2 R dist.

46 & 124 .658% B 4 R time and Ext. test diff., A 2" dist.

46 & 125 .688% B 4 R time and Ext. test diff. A 4 dist.

46 & 128 .700%# B 4 R time and Ext, test diff. B 2 dist.

46 & 146  \.%36% B 4 R time and Accuracy A 2 R

46 & 148 .625% B 4 R time and Accuracy A 4 R

46 & 150 .760% B 4 R time and Accuracy B 2 R

46 & 152 .982*% B 4 R time and Accuracy B 4 R

46 & 157 .652% B 4 R time and Speed diff. betw. B 2 and B 4

46 & 163 .727*%* B 4 R time and Speed diff. betw. A 4 and B 4

46 & 106 =.777* B 4 R time and Better off if clocks never
invented

47 & 106 -.839% B 2 dist. and Better off if clocks never
invented

47 & 48 .917* B 2 dist. and B 2 R dist. R

47 & 49 .994* B 2 dist. and B 4 dist,

47 & 57 .921% B 2 dist. and A 2" test diff.

47 & 58 .850% B 2 dist. and A 4 test diff.

47 & 72 .869% B 2 dist. and Range 2" dist.

47 & 124 .902% B 2 dist., and Ext. test diff. A 2 dist

47 & 125 .865*% B 2 dist. and Ext. test diff. A 4 dist

47 & 128 .931* B 2 dist. and Ext. test diff. B 2" dist,

47 & 129 .719% B 2 dist. and Ext, test diff. B 4 dist.

47 & 137 .697% B 2 dist, and Speed A 2

47 & 139 .808% B 2 dist. and Speed A 4

47 & 151 .771*% B 2 dist. and Accuracy B 4

47 & 155 .750% B 2 dist. and Speed diff, betw. A 2 R and A 2

47 & 162 .662% B 2 dist. and Speed diff. betw. A 2 Rand B 2 R

47 & 164 .687* B 2 dist. and Speed diff. betw. A 4 R and B 4 R

48 & 50 .983* B 2 R dist. and B 4 R dist.

48 & 57 .928% B 2 R dist. and A 2 test diff.

48 & 61 .866% B 2 R dist, and B 2 test diff.
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ITEMS

48 &
48
48
48
48
48
48
48
48
48
48

49
49
49
49
49
49
49
49
48
48

49

PRI RRRIRR RREIRPRR 2 RREIRIRCRIEPRPRR RRRIRPRRIRXEXR

73

124
125
128
138
140
152
155
157
163
164

57
58
72
74
124
125
128

129

118
106

106

137
139
151
155
164
50

106

118
153
57
59
61
73
124
125
128
138
140
142
152

T

.934%

.931%
.« 938%
- .955*%

.761%
.761%
.810%*
.823*%
.684*
.705%
.715%

.900*
.828%
.849%
.811%
. 880%*
.855%
1%
.703%
.667%
971*

.824%

.715%
.829%
771%
.705%
.650%

912%

.951%

-.651

.661%
907
.892%
. 840%
.927%
. 914%
. 944%
.914%*
.747%
.762%
.683*
.819%*
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EXPLANATION
R dist. and Range 2 R dist.
R dist. and Ext, test diff. A 2" dist.
R dist. and Ext. test diff. A 4 dist,
R dist. and Ext, test diff. B 2 dist.
R dist. and Speed A 2 R
R dist. and Speed A 4 R
R dist. and Accuracy B 4 R
R dist. and Speed diff. betw. A 2 R and A 2
R dist. and Speed diff. betw. B 2 and B &
R dist. and Speed diff. betw. A 4 and B &
R dist. and Speed diff. betw. A 4 R and
B4R
dist. and A 2" test diff. dist.
dist. and A 4 test diff. dist.
dist. and Range 2 dist.
dist. and Range 4 dist.
dist. and Ext. test diff. A 2 dist.
dist. and Ext. test diff. A 4 dist.
dist. and Ext. test diff. B 2 dist.
dist. and Ext. test diff, B 4 dist.

R dist. and Written timetables
R dist. and Better off if clocks never

invented

dist., and
invented

dist. and
dist. and
dist. and
dist. and
dist. and
dist. and

Better off 1f clocks never

Speed A 2"

Speed A 4

Accuracy B 4

Speed diff. betw. A 2 R and A 2
Speed diff. betw. A 4 Rand B 4 R

B

4 R dist. R

R dist. and Better off if clocks never

invented

5-4

dist. and Written timetables
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and

Speed diff. betw. A 2 and A 4
A 2 test diff. dist.

B 2 test diff. time

B 2 test diff. dist,
Range 2 R dist.

Ext. test diff. A 2 dist.
Ext. test diff. A 4 dist.
Ext. test diff. B 2 dist.
Speed A 2 R

Speed A 4 R

Speed B 2 R

Accuracy B 4 R



ITEMS r EXPLANAT ION

50 & 155 - ,772% B 4 R dist. and Speed diff. betw. A 2 R and A 2

50 & 157 .682% B 4 R dist. and Speed diff. betw. B 2 and B 4

50 & 163 .682% B 4 R dist. and Speed diff. betw. A 4 and B 4

59 & 149 -.880*% Test diff. B 2" time and Accuracy B 2"

59 & 161 ~-.701% Test diff. B 2" time and Speed diff. betw.
A 2 and B 2

59 & 60 .845% Test diff. B 2" +timme and Test diff. B 4 time

59 & 63 -.681* Test diff. B 2" time and Test diff. v 2"

59 & 126 -,802% Tesgt diff. B 2" time and Ext. test diff. B 2
time

59 & 127 «-,875% Test diff. B 2" time and Ext. test diff. B 4
time

59 & 130 -,683*% Test diff. B 2" time and Ext. test diff, Vv 2
time

60 & 127 -.921*% Test diff. B 4 time and Ext., test diff. B 4
time

60 & 126 -.925% Test diff. B 4 time and Ext. test diff. B 2
time

60 & 130 =-.797*% Test diff. B 4 time and Ext. test diff., v 2"

60 & 136 -.662*% Test diff. B 4 time and Verbal 22 acc.

60 & 149 ~.914*% Test diff. B 4 time and Accuracy B 2

60 & 151 ~.858*% Test diff. B 4 time and Accuracy B 4

60 & 162 -.755% Test diff. B 4 time and Speed diff. btw. A 2 R
and B 2 R

60 & 63 -.691* Test diff. B 4 time and Test diff. v 2"

6l & 163 ~-.743% Test diff, B 2 dist. and Speed diff. betw. A 4
and B 4

6l & 106 -.906* Test diff. B 2 dist. and Better off if clocks
never 1invented

6l & 118 ~-.656*% Test diff. B 2 dist. and Written timetables

6l & 62 .744% Test diff. B 2 dist. and Test diff. B 4 dist.

61 & 68 .696* Test diff, B 2 dist. and Range 2" time

6l & 72 .861* Test diff. B 2 dist. and Range 2" dist.

61 & 73 .773% Test diff, B 2 dist, and Range 2 R dist.

6l & 74 .741*% Test diff, B 2 dist. and Range 4 dist,

6l & 124 .750% Test diff. B 2 dist. and Ext. test diff. A 2
dist.

6l & 125 .810% Test diff. B 2 dist. and Ext. test diff. A 4
dist.

61 & 128 .762% Test diff. B 2 dist. and Ext. test diff. B 2
dist,

61 & 155 .736% Test diff. B 2 dist. and Speed diffs. betw.
A 2and A 2 R

61 & 163 .637* Test diff. B 2 dist. and Speed diffs. betw.
A 4 and B 4

62 & 67 -.,704% Test diff. B 4 dist. and Test diff. circles 20

3=5



ITEMS r EXPLANATION

62 & 131 ~.712% Test diff. B 4 dist. and Ext. test diff. B 2

dist.
43 & 44 .889*% B 2" time and B 2 R time R
43 & 45 .931* B 2" time and B 4 time
43 & 47 .952% B 2" time and B 2 dist
43 & 49 .945% B 2" time and B 4 dist.
43 & 62 .925% B 2" time and Test diff. B 4 dist,
43 & 99 .672% B 2" time and Often in a hurry
43 & 126 .916* B 2" time and Ext. test diff. B 2 time
43 & 127 .917% B 2" time and Ext. test diff. B 4 time
43 & 128 .935% B 2" time and Ext. test diff. B 2 dist.
43 & 129 .938*% B 2" time and Ext. test diff. B 4 dist.
43 & 143 .646% B 2" time and Speed B 4
43 & 151 .929% B 2" time and Accuracy B 4
43 & 59 =-.837% B 2" time and Test diff. B 2 time
43 & 60 «-.774% B 2" time and Test diff. B 4 time
43 & 61 -.942% B 2" time and Test diff. B 2 dist.
43 & 157 =-.33%% B 2" time and Speed diff. betw. B 2 and B 4
44 & 46 .865* B 2 R time and B 4 R time
44 & 48 .873* B 2 R time and B 2 R dist.
44 & 50 .851* B 2 R time and B 4 R dist.
44 & 62 .851%* B 2 R time and Test diff. B 4 dist.
44 & 99 .603 B 2 R time and Often in a huryy
44 & 126 .850%* B 2 R time and Ext. test diff. B 2 time
44 & 127 .825%* B 2 R time and Ext. test diff, B 4 time
44 & 128 .880%* B 2 R time and Ext. test diff. B 2 dist.
44 & 129 .866* B 2 R time and Ext. test diff. B 4 dist.
44 & 150 .987% B 2 R time and Accuracy B 2 R
44 & 152 .864* B 2 R time and Accuracy B 4 R
44 & 59 -,666* B 2 R time and Test diff. B 2 time
44 & 60 -,736% B 2 R time and Test diff. B 4 time
44 & 61 -.845%* B 2 R time and Test diff. B 2 dist.
45 & 46 .866* B 4 time and B 4 R time
45 & 47 .942% B 4 time and B 2 dist.
45 & 49 .939% B 4 time and B 4 dist.
45 & 62 .925% B 4 time and Test diff. B 4 dist.
45 & 99 .694% B 4 time and Often in a hurry
45 & 126 .824*% B 4 time and Ext. test diff. B 2 time
45 & 127 .880% B 4 time and Ext. test diff. B 4 time
45 & 128 .928*% B 4 time and Ext. test diff. B 2 dist.
45 & 129 .934* B 4 time and Ext. test diff. B 4 dist.
45 & 129 .931%* B 4 time and Accuracy B 2
45 & 152 .866% B 4 time and Accuracy B 4 R
45 & 59 «-.829% B 4 time and Test diff. B 2 time
45 & 60 -.861* B 4 time and Test diff. B 4 time

5-6
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45
45
46
46
46
46
46
46
46
46
46
46
46
46
47
47

47

47
47
47
47
47
47
47
47
47
47
47
47
47
48
48
48
48
48
48
48
48
48
48
48
48
48
48
49
49
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61
157
48
50
62
69
126
127
128
129
150
152
59
61
48
49
62
99
126

127

128
129
143
149
151
59
60
61
157
163
50
62
99
126
127
128
129
150
152
59
60
61
157
163
50
62

t t 1t

.927%
.H48*
.738%
.758%
. 706%
.T45%
«765%
.809*
.733%
.726%
.860*
.999%
.707%
.745%
.993%
.998*
.986%*
.783%
. 8907
.924%
.987%
.996%
.700%
.952%
. 944%
.860*
.879%
.984%
.750%
.674%
.992%
.994%
.779%
.399%
.933*
.973%
. 994%
.786%
.137%
.832%
.B79%
<947%
.759*%
. 704%
.991*
.992%
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EXPLANATION

time and Test diff. B 2 dist,
time and Speed diff. betw. B 2

time
time
time
time
time
time
time
time
time
time
time
time

AR IAdD PO DR

and
and
and
and
and
and
and
and
and
and
and
and

B 2 R dist.
B 4 R dist.

Test diff. B 4 dist.

and B 4

Range 2 R time
gxiz. test diff. B 2 time
Ext, test diff. B 4 time
Ext. test diff. B 2 dist.
Ext. test diff. B 4 dist.
Accuracy B 2 R
Accuracy B 4 R
Ext. test diff. B 2 time
Ext. test diff. B 2 dist.

dist., and B 2 R dist. R
dist. and B
dist. and Test diff. B 4 dist.

dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
dist. and

dist.
dist.
dist.
dist.
dist.
dist.
dist,
dist.
dist.
dist.
dist.
dist.
dist.
dist.

w w

AR AR IO

and
and
and
and
and
and
and
and
and
and
and
and
and
and

dist. and B
dist. and Test diff. B 4 dist.

5-7

4 dist.

Often in a hurry

Ext., test diff, B 2 time

Ext. test diff. B 4 time

Ext. test diff. B 2 dist.
Ext. test diff. B 4 dist.
Speed B 4

Accuracy B 2

Accuracy B 4

Test diff. B 2 time

Test diff. B 4 time

Test diff. B 2 dist.

Speed diff. betw. B 2 and B 4
Speed diff. betw. A 4 and B 4

B 4 R dist.

Test diff. B 4 dist.

Often in a hurry

Ext., test diff., B 2 time

Ext. test diff. B 4 time

Ext. test diff. B 2 dist,
Ext. test diff. B 4 dist.
Accuracy B 2 R

Accuracy B 4 R

Test diff. B 2 time

Test diff. B 4 time

Test diff. B 2 dist.

Speed diff. betw. B 2 and B 4
Speed diff. betw. A 4 and B 4
4 R dist. R



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
539 & 152
59 & 62

59 & 99

60 & 61

60 & 144
60 & 149
60 & 151
60 & 62

60 & 99

.791*
.888%
.931%
.979%
.996%
.707%
.945%
.941%
~.852%*
-.882%
-.973%
-.757%

-.590%

.988%
.758%
. 883%
.938%
.954%
.9382%
.656%
.760*
.157%
-.858*
-.866%
-.951*%
-.780%
-.706%
. 724%
.879%
.691%

- ,804%
-.822%
-.671%
-.651%
-.837%
-.826%
-.706%
~.807%
. 6hlk
.857%
.679%
774%
.862%
- . 894%
-.742%

EXPLANATION

dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist,
dist.
dist.
dist.
dist
dist
dist
dist
dist
dist
dist
dist
dist
dist
dist
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Test diff.
Test diff.
Test diff.

and B
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.
Test diff.

dist,
dist.
ist,

and Often in a hurry
and Ext. test
and Ext.
and Ext.
and Ext.
and Speed B 4
and 4c¢curacy B 2

and Accuracy B 4

and Test. diff. B 2 time

and Test diff. B 4 time

and Test diff. B 2 dist.

and Speed diff. betw. B 2 and B &
and Speed diff. betw. A 4 and B 4
Test diff. B 4 dist.

Often in a hurry

Ext. test diff, B 2 time

test diff. B 4 time

Ext, test diff. B 2 dist.
test diff. B 4 dist.
Speed B 4 R

Accuracy B 2 R

Accuracy B 4 R

Test diff. B 2 time

Test diff. B 4 time

Test diff. B 2 dist.

Speed diff. betw. A 2 and B 4
Speed diff. betw. A 4 and B 4

. and
. and
. and
. and
. and
. and
. and
. and
. and
. and
. and

and

and

and
B 2
B 2
B 2
4

oY byl b b0t
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Ext.

Ext,

time
time
time

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

test
test
test

and
and
and

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

diff. B 2 time
diff. B 4 time
diff, B 2 dist.
diff. B 4 dist.

Test diff. B 4 time
Test diff. B 2 dist.
Speed diff., betw., B 2

Ext. test diff. B 4 time
Ext. test diff. B 2 dist.
Ext., test diff. B 2 time
Speed B 4

Accuracy B 2

Accuracy B 4

Accuracy B 4 R

Test diff. B 4 dist.
Often in a hurry

Test diff, B 2 dist.
Speed B 4 R

Accuracy B 2

Accuracy B 4

Test diff. B 4 dist.
Often in a hurry



ITEMS

.05

T

-.657%
-.710%
-.871*

.888%

-

.716%*

-.948%
.769%
.853%

t

.885%

. 984%

.975%

.94 2%
.758%
-.928*%
-.744%
«925%
«758%
.929*
.705%
.805%
.877%

.918%
.961%
.992%

.690%
~.744%

-.709%

EXPLANATION

Test diff. B 4 time and Ext. text diff. B 2 time

Test diff. B 4 time and Ext. test diff. B 4 time

Test diff. B 4 time and Ext. test diff. B 2
dist.

Test diff. B 4 time and Ext. test diff. B 4
dist.

Test diff. B 2 Jdist. and Speed diff. betw. B 2
and B 4

Test diff., B 2 dist. and Test diff. B 4 dist.

Test diff. B 2 dist. and Often in a hurry

Test diff, B 2 dist. and Ext. test diff. B 2
time

Test diff. B 2 dist. and Ext. test diff. B 4
time

Test diff. B 2 dist. and Ext. test diff. B 2
dist.

Test diff. B 2 dist. and Ext. test diff. B 4
dist.

Test diff. B 2 dist. and Accuracy B 2

Test diff., B 2 dist. and Accuracy B 2 R

Test diff. B 2 dist. and Accuracy B 4

Test diff. B 2 dist. and Accuracy B 4 R

Test diff. B 4 dist. and Accuracy B 2

Test diff. B 4 dist. and Accuracy B 2 R

Test diff. B 4 dist. and Accuracy B 4

Test diff, B 4 dist. and Accuracy B 4 R

Test diff. B 4 dist. and Often in a hurry

Test diff. B 4 dist. and Ext. test diff. B 2
time

Test diff. B 4 dist. and Ext. test diff. B 4
time

Test diff. B 4 dist. and Ext. test diff. B 2
dist.

Test diff. B 4 dist. and Ext. test diff. B 4
dist.

Test diff. B 4 dist. and Speed B 4

Test diff. B 4 dist. and Speed diff. betw. B 2
and B 4

Test diff, B 4 dist. and Speed diff. betw. A &4
and B 4

= Reproduction method
Production method
Verbal method

60 & 126
60 & 127
60 & 128
60 & 129
61 & 157
61 & 62
61 & 99
6l & 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
62 & 127
62 & 128
62 & 129
62 & 143
62 & 157
62 & 163
* P =
A
B =
VvV =
R =

Retest session

5-9



ITEMS

51
53
66

51
53
54
54
66

67
67

51
51
53
54
67

R<qgwp

e RPRRRR PR

Repde

B8 00

52
54
54
134

52
54
67
134
133

131
134

52
79
54
134
134

TABLE VI

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX

.578%
.155%
.655%
-.568*%

.793%
. 7RG
.691*
. 755%
.831%

.733%
.815%

. 884%
.500

.854%
.678%
.931%

.05

BODY TEMPO

EXPLANATION

Tapping and Tapping R

Tapping and Circles R

Circles drawing and Circles R

Tapping test diff. and Circles ext, test diff.

Tapping 30" and Tapping 30 R

Circles 30 and Circles 30 R

Circles 30 R and Circles test diff.

Circles 30 R and Ext. test diff. circles 30

Test diff, tapping and Ext. test diff. tapping
30"

Test diff. circiles 30" and Ext. test diff. V &

Test diff. circles 30" and Ext. test diff.
circles

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

Reproduction method
Production method
Verbal method
Retest session

6-1
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122
122
122
123
123
123
124
124
124
124
124
124
124
124
124
124
125
125

125
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146
126
162
130
131
153
125
128
138
142
146
149
155
156
159
160
128
130
138

TABLE VII

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX
CONSISTENCY, DIFFERENCES BETWEEN

INITIAL TEST SESSION ESTIMATES

.357%
.546%
.368
2617%
«552%
.636%
.788%
.748%
.614%
.548%
697%
.827%
«712%
.571*
« 394k
.619*
.601*
«383%

.697%

AND RETEST

EXPLANAT ION

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.

Ext. test diff. A 2" time and Speed diffs.

A2Rand 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.
A 4 dist.
Ext. test diff.
B 2 dist.
Ext. test diff.
Ext. test diff.
Ext. test diff.
A 2R
Ext. test diff.
B 2
Ext. test diff. 2" dist.
betw. A 2 and A 2 R
Ext. test diff. A 2" dist.
betw. A 4 and A 4 R
Ext. test diff. A 2" dist.
betw. B 2 and B 2 R
Ext. test diff. A 2" dist.
betw. B 4 and B 4 R
Ext. test diff. A 4" dist.
retest diff. B 2 dist.
Ext., test diff. A 4" dist.
test retest diff. 2"
Ext. test diff. A 4" dist.

2" dist.
2" dist.
2" dist.
2" dist.

2" dist.

> > B> >

7-1

and
and
and
and
and
and
and
and
and
and
and

and

and

Ext. test diff.
Ext. test diff.
Speed A 2 R
Speed B 2 R
Accuracy-~error
Accuracy-error
Speed diff.
Speed diff.
Speed diff,
Speed diff.
Ext. test

Verbal ext.

Speed A 2 R



ITRMS
125
125
125
125
125
126
126
126
126
127
127
127
127
128
128
128
128
128
129
129

129
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129
129 &
130 &

130 &

139

140
149

155
156
141
142
157
161
129
150
151
152
129
138
140
146
149
137
139
140
150
152
131

132

.359%
JT24%
.617%
.639%
624%
. 744%
.691*
.561*%
.661%
.638%
.810%
817%
.872%
.357*%
«357%
. 550%
.565%
.859%
«572%
.639%
«399%
«399%
.619%
.831%

679%

EXPLANATION

Ext. test diff. A 4' dist.
Ext. test diff. A 4" dist.
Ext. test diff. A 4" dist.

error B 2

Ext, test diff. A 4" dist,
betw. A 2 and A 2 R
Ext. test diff. A 4" dist. and Speed

betw. A 4 and A 4 R

Ext. test retest
Ext. test retest
Ext. test retest

diff.
diff.
diff,

betw. B 2 and B 4

Ext., test retest

diff,

betw. B 2 and A 2

Ext. test retest

diff.

diff. dist. 4"

Ext. test retest
error B 2 R

Ext. test retest
error B 4

Ext. test retest
error B 4 R

Ext. test retest
test diff. B

Ext. test retest
A 2" R

Ext., test retest
A 4" R

Ext. test retest
error A 2 R

Ext. test retest
error B 2

Ext . test retest
A 2"

Ext. test retest
A 4"

Ext. test retest
A 4" R

Ext. test retest
error B 2 R

Ext, test retest
error B 4 R

Verbal ext. test
diff. 4"

Verbal ext. test
diff. 9"

7-2

diff,
diff,
diff,
diff.
dist.
diff,
diff,
diff.
diff.
diff.
diff.
diff,
diff,
diff.
diff,

diff,

2"
2"
2"

-

2"

4"

B =T W

4"
4"

o]

4"
2"

=

G

o
an
on
o0
4
4
4
4o

B > ® ¥ W w I o

4"

time
time
time
time
time
time

time

time

and Speed

and Speed A 4
and Speed A 4 R
and Accuracy

diff,

diff.

and Speed B 2"
and Speed B 2 R
and Speed diff.

and Speed diff.

and

Ext., test

and Accuracy-

and Accuracy-

and Accuracy=~

dist. and Ext.

dist.
dist.
dist.
dist.
dist.
dist.
dist,
dist.

dist.

and

Speed

and Speed

and
and
and
and
and
and

and

Accuracy-
Accuracy=~
Speed
Speed
Speed
Accuracy~

Accuracy-

2" and Verbal ext. test

2" and Verbal ext. test



ITEMS

131 &

122 &
124 &

124 &
124 &
124 &
124 &
124 &
124 &
124 &

124 &
124 &
125 &
125
125
125
125
125
125
125
125
125
125

126
126

126
126
126
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126

132

123

128

138
139
140
141
142
152
155

157
164
153
128
138
139
140
141
152
155
163
167
164

127
136

149
151
161

162

. 934%

+7155%
.961*

T47%
e 752%
JATT%
.644%
.686%
.665%
.814%

.713%
.683*
.709%
.922%
.689%
.720%
721%
.660%
.691%
. 800%*
.607

.7132%
.596

. 954%
670*

.952%
.881*
.628

. 174%

EXPLANATION

Verbal ext. test diff. 4" and Verbal ext. test

diff. 9"

Ext. test diff.
A 4 time
Ext. test diff.

B 2 dist.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff,

betw. A s and
Ext. test diff. A
betw, B 2 and
Ext. test diff. A
betw. A 4 R and
Ext. test diff. A 4
betw. A & and
Ext. test diff.

B 2" dist,
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.

betw. A 2 and
Ext. test diff. A
betw. A 4 and
Ext. test diff. A
betw. B 2 and
Ext. test diff. A 4
betw. A 4 R an
Ext., test diff., B
Ext. test diff. B

V 22 mins,
Ext. test diff. B
B
B

> > >
N

NN NMNODNNNDNDN

>k >
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Ext. test diff.
Ext. test diff.
betw. A 2 and B
Ext, test diff. B 2
betw. A 2 R and

7-3

time and Ext. test diff.

dist, and

dist. and
dist. and
dist, and
dist. and
dist. and
dist. and
dist. and
2R

dist. and
4

dist. and
B4R
dist. and
4

dist. and

dist. and
dist. and
dist. and
dist. and
dist. and
dist. and
2R

dist. and
4

dist. and
4

dist. and
B4R

Ext. test diff.

Speed A 2 R
Speed A 4
Speed A 4 R
Speed B 2
Speed B 2 R
Accuracy B 4 R
Speed diff,

Speed diff.
Speed diff.
Speed diff,
Ext. test diff.
Speed A 2 R
Speed A 4
Speed A 4 R
Speed B 2
Accuracy B 4 R
Speed diff.
Speed diff.
Speed diff.

Speed diff,

time and Ext. test B 4 time
‘time and Ext. test diff.

time and Accuracy B 2
time and Accuracy B 4
time and Speed diff.

2

time and Speed diff.

B2R



ITEMS r EXPLANAT ION

126 & 163 .500 Ext. test diff, B 2 time and Speed diff. betw.

A4 and B 4

127 & 130 .696* Ext. test diff. B 4 time and Ext. test d4iff,
V 2"

127 & 136  .675* Ext. test diff. B 4 time and Verbal ext.
error 22 min,

127 & 149 .960* Ext, test diff. B 4 time and Accuracy B 2

127 & 151 .858% Ext. test diff. B 4 time and Accuracy B 4

127 & 161 .678% Ext. test diff. B 4 time and Speed diff, betw,
A 2 and B 2

127 & 162  .744% Ext, test diff. B 4 time .and Speed diff. betw,
A2Rand B 2R

127 & 163 .308 Ext. test diff. B 4 time and Speed diff. betw.
A 4 and B 4

127 & 164 441  Ext, test diff, B 4 time and Speed diff. betw.
A4 Rand B 4 R

128 & 138 .798% Ext. test diff., B 2 dist. and Speed A 2 R

128 & 139 .768*% Ext. test diff. B 2 dist. and Speed A 4

128 & 140 .734*% Ext. test diff. B 2 dist. and Speed A 4 R

128 & 141 .636 Ext. test diff. B 2 dist. and Speed B 2

128 & 142 .672% Ext. test diff. B 2 dist., and Speed B 2 R

128 & 152  .702*% Ext, test diff. B 2 dist. and Accuracy-error
B4R

128 & 155 .848*% Ext. test diff, B 2 dist, and Speed diff. betw.
A2and A2R

128 & 157 .676% Ext. test diff. B 2 dist, and Speed diff. betw.
B 2 and B 4

128 & 162  ,594 Ext. test diff. B 2 dist. and Speed diff. betw.
A 2Rand B 2R

128 & 163 .619 Ext. test diff. B 2 dist. and Speed diff. betw.
A 4 and B 4

128 & 164 .749% Ext. test diff. B 2 dist. and Speed diff. betw.
A4 Rand B 4 R

129 & 131 .677* Ext. test diff. B 4 dist. and Ext. test diff.
v 4"

129 & 132 .696* Ext. test diff. B 4 dist. and Ext. test diff.
V 9"

139 & 134 .715% Ext, test diff. B 4 dist. and Ext. test diff,
circles 30 body T.

129 & 138 .676% Ext, test diff. B 4 dist. and Speed A 2 R

129 & 162 .612% Ext., test diff. B 4 dist. and Speed diff. betw,
A 2Rand B 2 R

122 & 145 .721% Ext. test diff. A 2 time and Accuracy A 2

122 & 163 -.408 Ext. test diff. A 2 time and Speed diff. betw,

A4 and B 4

7-4



ITEMS

123

124
124

126
126
126

126
126
126
126
126

127
127

127
127
127
127
127

127
127
128

128
128
128
128
128
128

128

129
129
129
129
129

R P

PR R PR @ R R XX O @ R @ @

155

138
161

127
128
129

149
150
151
152
157

128
129

149
150
151
152
157

163
164
159

143
149
150
151
152
157

163

143
149
150
151
152

.681*

.639%
467

.921*
.888%
.888%

.916%
. 794%
.830%
.763%
-.766%

.886%
.916%*

.917*
. 746%
.882%
. 808%
-.763%

-.656%
-.430
.985%

.662%
.935%
.801%
.801%
.732%
-.699%

-.601*

.692%
.936%
JA77%
.937%
JI25%

Ext.

EXPLANATION

test diff.
A 2 and A 2
test diff.
test diff.
A2 and B 2
test diff.
B 4 time
Ext. test diff,
B 2 dist. -
test diff.
B 4 dist.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
B 2 and B 4
test diff.
B 2 dist.
test diff,
B 4 dist.
test diff.
test diff.
test diff.
test diff.
test diff.
B 2 and B 4
test diff.
A 4 and B 4
test diff.
A 4 R and B
test diff,
B 4 dist.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
B 2 and B 4
test diff.
A4 and B 4
Ext, test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.
Ext. test diff.

Ext.

Ext.
Ext.

Ext.

Ext.

Ext.
Ext.
Ext.
Ext.
Ext.
Ext.
Ext.
Ext.

Ext.

Ext.

7-5
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time and Speed diff, betw,
dist. and Speed A 2 R
dist. and Speed diff. betw.
time and Ext. test diff.
time and Ext., test diff.
time and Ext. test diff,.
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.
time and Ext. test diff.
time and Ext. test diff.
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.
time and Speed diff. betw.
time and Speed diff. betw.
dist. and Ext. test diff,
dist. and Speed B 4

dist. and Accuracy B 2
dist. and Accuracy B 2 R
dist., and Accuracy B 4
dist. and Accuracy B 4 R
dist. and Speed diff. betw.
dist. and Speed diff. betw.
dist. and Speed B 4

dist. and Accuracy B 2
dist. and Accuracy B 2 R
dist. and Accuracy B 4
dist. and Accuracy B 4 R



ITEMS T EXPLANAT ION

129 & 163 =.673* Ext. test diff. B 4 dist. and Speed diff. betw,
A 4 and B 4 '
129 & 157 -.737* Ext. test diff. B 4 dist. and Speed diff. betw.
' B 2 and B 4
130 & 132 .852% Ext, test diff. V 2 and Ext. test diff. VvV 9
131 & 132  .695% Ext. test diff. V 4 and Ext. test diff. V 9

* P = .05
A = Reproduction method
B = Production method
V = Verbal method
R = Retest session



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
713 & 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 VI

II

CORRELATION COEFFICIENTS EXTRACTED

FROM THE INTERCORRELATION MATRIX

.615%
= .554%
.376%
.626%
.569*%
.788%
.690%
-.564%
.650%
.593%
. 604%
-.558*
. 750%
.607%
.559*
.612%
.689*
. 7184%
. 705%
.581%
«572%
.666%

670*
767%
.768%
. 595%
.755%
«559*

.626%

.679%
.561%
.772%
< 945%
.628%

Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range

Range
Range
Range
Range
Range
Range

Range

Range
Range
Range
Range
Range

EXP LAN.

RANGE OF TIME ESTIMATES

ATION

time 2"
time 2"

and Range dist. 2"
and A ext. test diff. time 4"

time 2 R and Range time 4" R

time 4"
time 4"
time 4"
time 4"
time 4"

and Verbal ext. test diff. 2"

and Verbal ext. test diff. 4"

and Ext, test diff. A 4" time

and Accuracy error A 4

and Speed diff. betw. A 2 and A 4

time 4 R and Range dist. 4 R

time 4 R and A ext. test diff, time 2"
time 4 R and A ext. test diff. dist. 4"
time 4 R and Lots of spare time

dist, 2
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
dist.
2 R
dist.
dist.
dist. 4"
dist. 4"
dist. 4"
dist, 4"
2R
dist. 4"
4 R
dist. 4
dist. 4
dist. 4
4
4

NN NND N

£ £

dist.
dist.

8-1

and Range dist. 4"

and Range dist. 4 R

and Pressed for time

and A ext. test diff. dist. 2"
and A ext. test diff. dist. 4
and Speed A 2 R

and Speed A 4 R

and Speed B 2 R

and Speed B 4 R

and Speed diff. betw. A 2 and

"™ oxnx X

and Range dist. 4 R

and A ext. test diff. dist. &
and Speed A 2 R

and Speed A 4

and Speed A 4 R

and Speed diff. betw. A 2 and

and Speed diff. betw. A 4 and

R and B ext., test diff. dist. 2"
R and Verbal ext. test diff. 2"

R and A ext. test diff. dist. 2"
R and A ext. test diff, dist. 4"
R and Speed A 2 R



ITEMS r EXPLANATION

75 & 140 .659*% Range dist. 4 R and Speed A 4 R
75 & 149 .654*% Range dist. 4 R and Accuracy-error B 2

75 & 155 .545% Range dist., 4 R and Speed diff. betw. A 2 and
A2R

68 & 74 .708*% Range 2" time and Range 4'' dist.

68 & 153 -.666* Range 2" time and Speed diff. betw. A 2

68 & 124 .679% Range 2" time and Ext. test diff. A 2 dist.

68 & 125 .698*% Range 2" time and Ext. test diff. A 4 dist.

68 & 145 .683*% Range 2" time and Accuracy A 2

68 & 106 =-.752*% Range 2" time and Better off 1f clocks never
invented

69 & 73 .734% Range 2 R time and Range 2 R dist.

70 & 123 .676* Range 4" time and Ext. test diff. A 4" time

70 & 147 .734% Range 4'" time and Accuracy A 4

72 & 153 =-.693* Range 2'" dist. and Speed diff. betw. A 2 and A 4

72 & 73 .941* Range 2" dist. and Range 2 R dist. R

72 & 74 .921*% Range 2" dist. and Range 4 dist.

72 & 124 .949% Range 2" dist, and Ext. test diff. A 2 dist.

72 & 125 .955% Range 2" dist, and Ext. test diff. A 4 dist,.

72 & 128 .930* Range 2" dist. and Ext. test diff. B 2 dist.

72 & 139 .747*% Range 2" dist. and Speed A 4

72 & 141 .5358% Range 2" dist. and Speed B 2

72 & 155 .862% Range 2" dist, and Speed diffs. betw. A 2 and
A2R

72 & 157 .665% Range 2" dist. and Speed diffs. betw. B 2 and
B 4

72 & 163 .706* Range 2" dist. and Speed diffs. betw. A 4 and
B 4

72 & 164 .723* Range 2" dist. and Speed diffs. betw. A 4 R
and B 4 R

72 & 106 -.971% Range 2" dist. and Better off 1f clocks never
invented

73 & 106 -.938% Range 2 R dist. and Better off 1if clocks never
invented

73 & 124 .955% Range 2 R dist. and Ext. test diff. A 2 dist.

73 & 125 .949*% Range 2 R dist, and Ext. test diff. A 4 dist.

73 & 128 .936% Range 2 R dist. and Ext. test diff. B 2 dist.

73 & 138 .690% Range 2 R dist. and Speed A 2 R

73 & 140 .729% Range 2 R dist. and Speed A 4 R

73 & 152 .728% Range 2 R dist. and Accuracy B 4 R

73 & 155 .759*% Range 2 R dist. and Speed diff. betw. A 2 and

' A2R

73 & 157 .735% Range 2 R dist. and Speed diff. betw. B 2 and

B 4
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ITEMS
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= Reproduction method

164

75

128
139
155

164

124
125

122
145
126
127
157

152
124
137
139
130
132
91

130
131
132
130
131
132
91

.05

T
.709%

.688%
.881%*
< 760*
.764%

773%

.858%
.866%

.682%
.818%
767%
«693%
-.691%*

. T44%
.757%
.671%
.752%
. 834%
.81l4%
-.745%
.725%
-.659%
. 729%
.B41*
.722%
. 905*
-.763%

EXPLANATION

Range 2 R dist. and Speed diff. betw. A 4 R
and B 4 R

Range 4" dist. and Range 4" R dist. R

Range 4' dist. and Ext. test diff. B 2 dist.

Range 4'" dist. and Speed A 4

Range 4" dist. and Speed diff. betw. A 2 and

A 2R
Range 4'" dist. and Speed diff. betw. A 4 R
and B 4 R
Range 4'" dist. and Ext. test diff. A 2" dist.
Range 4" dist. and Ext. test diff. A 4 dist.
Range time 2'" and Ext. test diff. A 2 time
Range time 2" and Accuracy A 2
Range 2 R time and Ext. test diff. B 2 time
Range 2 R time and Ext. test diff. B 4 time
Range 2 R time and Speed diff., betw. B 2 and
B 4
Range 2 R time and Accuracy B 4 R
Range 2 dist. and Ext. test diff. A 2 dist.
Range 2 dist. and Speed A 2
Range 2 dist. and Speed A 4
Range 2 R dist. and Ext. test diff., V 2
Range 2 R dist. and Ext. test diff. V 9
Range 2 R dist., and Poor memory for past events
Range 4 dist. and Ext. test diff. verbal 2
Range 4 dist. and Ext. test diff. verbal 4
Range 4 dist. and Ext. test diff. verbal 9
Range 4 R dist. and Ext. test diff. V 2
Range 4 R dist. and Ext. test diff, V 4
Range 4 R dist. and Ext. test diff. V 9
Range 4 R dist. and Poor memory for past events

= Production method

= Yerbal method

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

.802%
.854%
.793%
.599%
.629%
.798%
.929%
.660%
.746%
.605%

.696%*
.621%

. 884%
.565%
.630%
.671%
.614%
.555%
. 7144%
.731%
.659%
.611*
-.582%
-~ 749%
-.588*

.640%
.808%
.080*
~.737%
«.622%
.569%
-.666%

Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed

Speed
Speed

Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed

Speed
Speed
Speed
Speed
Speed
Speed
Speed

PRI EIERNIENEEE PP RPN

b R S SRR

SPEED

EXPLANATION

2" and Speed A 2
2" and Speed A 4
2" and Speed A 4
2" and Speed B 4
2'" and Speed B 4
2" and Speed A 4
2" R and Speed A
2" R and Speed B
2" R and Speed B
2" R and Speed 4

xR

R
R
R
4
2
4
iff. betw. A 2 and
R

2" R and Speed diff. betw. A 4 and
R

2" R and Speed diff. betw., B 4 and
R
4" and Speed A 4 R

4" and Speed B 2
4" and Speed B 4
4" and Speed B 4
4 R and Speed B 2
4 R and Speed B 4
4 R and Speed B 4 R

4 R and Speed diff. betw. A 4 and A 4 R
2" and Speed B 2 R

W

-

'R

2" and Speed diff, betw. B 2 and B 4
2" and Speed diff. betw. B 2 and B 2 R
2" and Speed diff. betw. A 2 and B 2
2" and Speed diff. betw. A 2 R and

R and Speed B 4

R and Speed B 4 R

and Speed B 4 R

and Speed diff. betw. A 4 and B 4

and Speed diff. betw. A 4 Rand B 4 R
R and Speed diff. betw. B 4 and B 4 R
R and Speed diff. betw. A 4 R and



ITEMS r EXPLANAT ION

153 & 154  .564* Speed diff. betw. A 2 and A 4 and Speed diff.
betw. A 2 Rand A 4 R

153 & 158 .476 Speed diff. betw. A 2 and A 4 and Speed diff.
betw. B 2 and B 4 R

154 & 159 .388 Speed diff, betw. A 2 R and A 4 R and Speed
diff, betw. B 2 and B 2 R

155 & 159 .445 Speed diff. betw. A 2 and A 2 R and Speed
diff. bets. B 2 and B 2 R

155 & 156  .651* Speed diff. betw. A 2 and A 2 R and Speed
diff. betw. A 4 and A 4 R

155 & 160 .500 Speed diff, betw. A 2 and A 2 R and Speed
diff. betw. B 4 and B 4 R

156 & 160 .617*% Speed diff. betw. A 4 and A 4 R and Speed
diff. betw. B 4 and B 4 R

157 & 163 .408 Speed diff, betw. B 2 and B 4 and Speed diff,
betw. A 4 and B 4

157 & 164  .423 Speed diff. betw. B 2 and B 4 and Speed diff.
betw., A 4 R and B 4 R

159 & 161 .571*% Speed diff. betw. B 2 and B 2 R and Speed
diff, betw. A B and B 2

159 & 160 424 Speed diff, betw. B 2 and B 2 R and Speed
diff. betw. B 4 and B 4 R

161 & 162 .737* Speed diff. betw. A 2 and B 2 and Speed diff.
betw. A2 Rand B 2 R

163 & 164  .758*% Speed diff. betw. A 4 and B 4 and Speed diff.
betw. A 4 R and B 4 R

137 & 138  .909% Speed A 2" and Speed A 2" R

137 & 139 ,883*% Speed A 2" and Speed A 4

137 & 141  .665*% Speed A 2" and Speed B 2

137 & 143  .685*% Speed A 2" and Speed B 4

138 & 140 .950% Speed A 2 R and Speed A 4 R

138 & 142 .874% Speed A 2 R and Speed B 2 R

138 & 144 .707*% Speed A 2 R and Speed B 4 R

138 & 155 .787* Speed A 2 R and Speed diff. betw. A € and
A2R

138 & 156 .722% Speed A 2 R and Speed diff. betw. A 4 and
A 4R

138 & 162 .681* Speed A 2 R and Speed diff, betw. A 2 R and
B2R

139 & 141 .763*% Speed A 4 and Speed B 2

139 & 143 ,687% Speed A 4 and Speed B 4

140 & 142 .906* Speed A 4 R and Speed B 2 R

140 & 144 .789% Speed A 4 R and Speed B 4 R

140 & 155 .749% Speed A 4 R and Speed diff. betw. A 2 and A 2 R

140 & 156 .759% Speed A 4 R and Speed diff., betw. A 4 and A 4 R

9-2



141
141
142
143
153
153
153
153
153
154
155
155
155
155
155
156
156
157
157
157
157
158
158

159

142
143
144
144
157

161
163

2 R R ReRRe

154
& 155
& 162
&l64
& 156
& 157
162
le3
162
l64
158

&

&

&

&

&

& 163
& 164
& 161
& 164
& 163
& 160
&

161

.860*
.812%
.860*
.848
-.490
.468
-.482
.568
-.511
447
.684%
.785%
.541
.519
.509
.519
.518
.614
.554
.523
-.496
.680%*
474
.513

T21%

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 4 R
Speed diff. betw. A 2 and A
betw. B 2 and B 4
Speed diff. betw. A 2 and A
betw. A 2 and B 2
Speed diff. betw. A 2 and A
betw. A 4 and B 4
Speed diff. betw. A 2 and A
betw. A 2 R and A 4 R
Speed diff. betw. A 2 and A
betw. A 2 and A 2 R
Speed diff. betw. A 2 R and
diff., betw. A 2 R and B
Speed diff. betw., A 2 and A
diff. betw. A 4 R and B
Speed diff. betw. A 2 and A
diff. betw. A 4 and 2 4
Speed diff. betw. A 2 and A
diff. betw. B 2 and B 4
Speed diff, betw. A 2 and A
diff. betw, A 2 R and B
Speed diff. betw. A 2 and A
diff. betw. A 4 and B 4
Speed diff. betw. A 4 and A
diff. betw. A 2 R and B
Speed diff. betw. A 4 and A
diff. betw. A 4 R and B
Speed diff, betw. B 2 and B
diff. betw. B 2 R and B
Speed diff. betw. B 2 and B
diff. betw. A 4 and B 4
Speed diff. betw. B 2 and B
diff. betw. A 4 R and B
Speed diff. betw. B 2 and B
diff. betw. A 2 and B 2
Speed diff. betw. B 2 and B
diff. betw. A 4 R and B
Speed diff. betw. B 2 and B
diff. betw. A 4 and B 4
Speed diff. betw. B 2 and B
diff, betw. A 2 and B 2
Speed diff. betw. B 2 and B
diff. betw. A 4 and B 4
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and Speed diff.
and Speed diff.
and Speed diff.
and Speed diff.
and Speed diff.
4 R and Speed
and Speed
and Speed
and Speed
and Speed
and Speed
and Speed

and Speed

wgwwmm
o,
2]
")
(19
o
o,

and Speed
and Speed
R

and Speed
R and Speed
R

R and Speed
R and Speed

R and Speed



ITEMS

159 & 163
160 & 163
161 & 162
162 & 163
162 & 164
163 & 164
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
154 & 164
155 & 156
155 & 159
155 & 157
156 & 164
157 & 163
157 & 159
158 & 159

446
.539
<464
.531
.701%
.731*
.731*
.800%
.709%
.665%
.703%
.920%
.658%
.857%
.731%
.755%
.825%
-.778%
L770%
-,510
-.431
.593

.400

-.553

426
.624
-.760%
494

EXPLANATION

Speed diff. betw. B
diff. betw. A 4
Speed diff. betw. B
diff, betw. A 4
Speed diff, betw. A
diff. betw. A 2
Speed diff. betw., A
diff., betw. A 4
Speed diff. betw. A
diff. betw. A 4
Speed diff. betw. A
diff. betw. A 4

speed and A 2 R
speed and Speed
speed and Speed
speed and Speed
A 2 speed and Speed

R
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)
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Speed
B
Speed
Speed
Speed
B
Speed
Speed and Speed
Speed B 4 and Speed
Speed diff., betw. A
betw. A 2 and A
Speed diff. betw. A
diff. betw. A 4
Speed diff. betw. A
diff. betw. A 4
Speed diff. betw. A
diff. betw. B 2
Speed diff. betw. A
diff. betw. B 2
Speed diff. betw. A

and Speed

HE AP
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2 and B 2 R and Speed
and B 4

4 and B 4 R and Speed
and B 4

2 and B 2 and Speed
Rand B 2 R

2 Rand B 2 R and Speed
and B 4

2 R and B 2 R and Speed
Rand B 4 R

4 and B 4 and Speed
Rand B 4 R

speed R

A4

diff. betw. A 2 and B 2
diff, betw. A2 Rand B 2 R
diff. betw. A 4 R and B 4 R

R and Speed A 4 R
R and Speed diff. betw. A 2 R and

and Speed A 4 R

diff., betw. A 4 R and B 4 R

R and Speed diff. betw. A 4 R and

R and Speed diff. betw. B 2 and B 2 R

diff, betw. B 2 and B 4
B4R
2 and A 4 and Speed diff,

2 R and A 4 R and Speed
R and B 4 R

2 and A 2 R and Speed
and A 4 R

2 and A 2 R and Speed
and B 2 R

2 and A 2 R and Speed
and B 4

4 and A 4 R and Speed

diff. btw. A4 Rand B 4 R

Speed diff, betw. B
diff. betw. A 4
Speed diff. betw. B
diff, betw. B 2
Speed diff. betw. B
diff, betw. B 2

9-4

2 and B 4 and Speed
and B 4

2 and B 4 and Speed
and B 2 R

2 and B 4 R and Speed
and B 2 R



ITEMS T EXPLANATION

158 & 162 -.515 Speed diff. betw. B 2 and B 4 R and Speed
diff, betw. A2 Rand 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 R and B 2 R and Speed
diff. betw. A 4 and B 4
162 & 164 .698% Speed diff. betw. A 2 R and B 2 R and 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. A4 R and B 4 R
* P = .05
A = Reproduction method
B = Production method
V = Verbal method
R = Retest session



TABLE X

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX

ACCURACY
ITEMS r EXPLANATION

136 & 145 =-.653* Verbal 22 min. extent and Accuracy error A 2
secs.
146 & 148  .673* Accuracy A 2" R and Accuracy A 4 R

147 & 148 .543 Accuracy A 4 and Accuracy A 4 R

149 & 151  .427 Accuracy B 2 and Accuracy B 4

149 & 159 .668% Accuracy B 2 and Speed diff. betw. B 2 and B 2 R

150 & 152 .929 Accuracy B 2 R and Accuracy B 4 R

151 & 152 .789*% Accuracy B 4 and Accuracy B 4 R

151 & 158 .619% Accuracy B 4 and Speed diff. betw. B 2 and B 4 R

131 & 134 ,730 Ext, test diff. V 4" and Ext. test diff,
circles 30 and body T.

132 &134 .682% Ext. test diff. V 9 and Ext. test diff.
circles 30 body T.

136 & 149 .686% Verbal ext. error 22 min. and Accuracy B 2

145 & 146 .691* Accuracy A 2 and Accuracy A 2 R

145 & 147  .790*% Accuracy A 2 and Accuracy A 4

146 & 148 .854* Accuracy A 2 R and Accuracy A 4 R

146 & 152 .707% Accuracy A 2 R and Accuracy B 4 R

147 & 148 .772% Accuracy A 4 and Accuracy A 4 R

149 & 151 .874* Accuracy B 2 and Accuracy B 4

149 & 161 .702*% Accuracy B 2 and Speed diff. betw. A 2 and B 2

149 & 162  ,748* Accuracy B 2 and Speed diff. betw. A 2 R and
B2R

150 & 152 .773*% Accuracy B 2 R and Accuracy B 4 R

151 & 152 .691*% Accuracy B 4 and Accuracy B 4 R

151 & 162 .755% Accuracy B 4 and Speed diff. betw. A 2 R and
B2R

151 & 163 .730% Accuracy B 4 and Speed diff, betw. A 4 and B 4

152 & 163 .709* Accuracy B 4 R and Speed diff. betw. A 4 and B 4

145 & 146 .745% Accuracy A 2 and Accuracy A 2 R

145 & 147 .755% Accuracy A 2 and Accuracy A 4

146 & 148 .929% Accuracy A 2 R and Accuracy A 4 R

147 & 148  .888%* Accuracy A 4 and Accuracy A 4 R

149 & 150 .823% Accuracy B 2 and Accuracy B 2 R

149 & 151 .929% Accuracy B 2 and Accuracy B 4

=
o
{]

1



ITEMS X EXPLANATION

149 & 157 -.834% Accuracy B 2 and Speed diff. betw. B 2 and B &4
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., B 2 and B &4
151 & 163 =-.634 Accuracy B 4 and Speed diff. betw. A 4 and B 4
*P= .05

A = Reproduction method

B = Producation method

V = Verbal method

R = Retest sesslon
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TABLE XI

CORRELATION COEFFICIENTS EXTRACTED
FROM THE INTERCORRELATION MATRIX
PERSONALITY VARIABLES

ITEMS r EXPLANATION
76 & 80 .370% Achievement and Nurturance
76 & 82 .827*% Achievement and Getting up at same time daily

76 & 145 .839% Achievement and Accuracy error A 2"

76 & 136 ~-.557* Achievement and Verbal ext. error 22 min.
77 & 102 .587% Aggression and Waking up though just fallen
asleep :

78 & 107 .574*% Sex and Accurate sense of time

80 & 136 «.,629% Nurturance and Verbal ext. error 22

80 & 145 .547* Nurturance and Accuracy-error A 2"

80 & 129 -.372 Nurturance and B 4" dist., test retest trials

81 & 129 »527°> Narcissism and B ext. test diff. dist. 4"

81 & 150 .432 Narcissism and Accuracy time B 2 R

8l & 152 .390 Narcissism and Speed B 4 R

82 & 136 ~-.617% Get up same time daily and Verbal accuracy
22 mins,

82 & 145 .954*% Get up same time daily and Accuracy A 2"

83 & 107 .512 Wearing a watch and Accurate sense of time

85 & 98 .397 Wish to live in world without time and Few
minutes often seems hours

85 & 106 .700% Wish to live in world without time and Clocks
never invented

86 & 138 .508 Difficulty remembering what day or date and
Speed A 2 R

86 & 140 .476 Difficulty remembering what day or date and
Speed A 4 R

86 & 104 .361 Difficulty remembering what day or date and

' Father dominant

86 & 88 .366 Difficulty remembering what day or date and
Like relive childhood

87 & 103 .597% Happy childhood and Childhood days unreal

87 & 136 .371 Happy childhood and Verbal accuracy 22 mins.

87 & 162 -.368 Happy childhood and Speed diff. betw. A 2 R
and B 2 R

87 & 131 -.417 Happy childhood and Test retest diff. V 4"

90 & 105 .544 Pressed for time and Dominant father

&

91 & 103 .439 Poor memory for past events and Childhood

days unreal

11-1



IrEMs
91 & 136
92 & 101
93 & 96

98 & 116
98 & 106

100 &
101 &

147
148

101 & 147

103 & 130

104 & 158
104 &
108 &
108 &
108 &
111 &
112 &

119
151
152
127
150
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 &

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 2R

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 1f 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

101 & 104
105 & 115
105 & 116
106 & 124
106 & 125
106 & 128
106 & 139
106 & 140
106 & 151
106 & 152
106 & 155
106 & 163
106 & 157
106 & 164
106 & 110
106 & 150
106 & 153
111 & 151
111 & 152
116 & 152
82 & 147

82 & 145

92 & 105

110 & 139
110 & 140
110 & 142
110 & 144
110 & 128
110 & 118
118 & 151
118 & 125

r
-.432
.408
-.523
-.940%
= 953*
~,928*%

-.669*
-.677%

-.555
-.770%
-.802%
-.719%
-.720%
- .692%
-.468
-.441
.736%

.393
.460
~.398
423
.388
-.645%
466
489
443
432
.509

-.676%
-.389
-.664%

EXPLANATION

Memories of childhood events as tho' happened

yesterday and Father dominant

Mother dominant and Guilty if sleep late

Mother dominant and Watte time a lot

Better off if clocks never invented and Ext.

test diff. A 2 dist.

Better off i1if clocks never invented
test diff. A 4 dist.

Better off 1f clocks never invented
test diff. B 2 dist.

Better off if clocks never invented

Better off if clocks never invented
A4R

Better off if clocks never invented
Accuracy B 4

Better off if clocks never invented
Accuracy B 4 R

Better off if clocks never invented
diff. betw. A 2 and A 2 R

Better off if clocks never invented
diff. betw. A 4 and B 4

Better off if clocks never invented
diff. betw. B 2 and B 4

Better off if clocks never invented
diff,. betw. A 4 R and B 4 R

Better off 1if clocks never invented
at saving time

Better off if clocks never invented
Accuracy B 2 R

Better off if clocks never invented
diff. betw. A 2 and A 4

Impatient to wait and Accuracy B 4

and
and

and
and

and
and
and
and
and
and
and
and

and

Impatient to walt and Accuracy B 4 R

Waste time a lot and Accuracy B 4 R
Get up same time daily and Accuracy
Get up same time daily and Accuracy

A4
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

Ext.
Ext.

Speed
Speed

Speed
Speed
Speed
Speed

Good

Speed

Good at saving time and Ext. test diff. B 2

dist.

Good at saving time and Written timetables

Written timetables and Accuracy B 4

A4

Written timetables and Ext. test diff, A 4 dist.
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ITEMS T EXPLANATION

118 & 128 -.640 Written timetables and Ext. test diff, B 2 dist.
118 & 152 -.622 VWritten timetables and Accuracy B 4 R
121 & 126 .398 Often early for appts. and Ext. test diff.

B 2 time
121 & 127 .393 Often early for appts. and Ext. test diff.
B 4 time
95 & 96 .529 Future too uncertain to plan and Often in a
‘ trance '
96 & 97 .5399 Often in a trance and Hard time remembering
dates
100 & 117 .408 Day dream a lot and Anxious when uncertain
of time :
79 & 128 .391 T.A.T. abasement and Ext. test diff. B 2 dist.
79 & 129 .409 T.A.T. abasement and Ext, test diff. B 4 dist.
91 & 103 .553 Poor memory for past events and Childhood days
unreal
91 & 145 -.600 Poor memory for past events and Accuracy A 2
91 & 130 ~-.870* Poormemory for past events and Ext. test
diff. v 4
91 & 132 ~,751% Poor memory for past events and Ext. test
diff. v 9
87 & 164 .659% Happy childhood and Speed diff. betw. A 4 R
and B 4 R
87 & 93 -.402 Happy childhood and Days go slowly weeks and
months fly
87 & 95 -.446  Happy childhood and Future too uncerxtain to plan
87 & 107 .418 Happy childhood and Accurate idea of time
88 & 108 .480 Like to relive childhood and Easily bored
104 &105 =-,529% Father dominant and Mother dominant

105 & 134 .395 Mother dominant and Ext. test diff. circles 30

105 & 135 =-.442 Mother dominant and Error 22 minds. V-accuracy
85 & 106 .431 Wish lived in world of no time and Better off
if clocks never invented

99 & 152 .458 Often in a hurry and Accuracy B 4 R

99 & 111 .606 Often in a hurry and Impatient to wait
99 & 123 .678% Often in a hurry and Ext. test diff. A 4 time
99 & 126 .670% Often in a hurry and Ext. test diff. B 2 time
99 & 127 .695% Often in a hurry and Ext. test diff. B 4 time
99 & 128 .772% Often in a hurry and Ext. test diff. B 2 dist.
99 & 129  ,803% Often in a hurry and Ext. test diff. B 4 dist.
99 & 149 .672% Often in a hurry and Accuracy B 2
99 & 151 .710% Often in a hurry and Accuracy B 4

111 & 128 .541 Impatient to wait and Ext. test diff. B 2 dist.
111 & 129 .561 TImpatient to wait and Ext. test diff. B 4 dist,
111 & 151 .501 Impatient to wait and Accuracy B 4
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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

pRrpeooeoee

B

o ot B>

= .05

= Reproduction method
= Production method
Verbal method

= Retest session

.478
443
.432
452
461
‘401

-.445

514
.539
.510

.701%
. 664%
.625
.564
«565
.550
463
.493
.478
.543

EXPLANATION

Impatient to walt and Ext. test diff. B 2 time

Impatient to wait and Ext. test diff. B 4 time

Impatient to wait and Accuracy B 2

Impatient to wait and Accuracy B 2 R

Get up same time daily and Guilty 1f 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 time and Speed diff. betw.
A2Rand B 2R

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
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APPENDIX A-1

MEANS AND STANDARD DEVIATIONS FOR ALL ITEMS
SUBJECTED TO STATISTICAL ANALYSIS

1=V

Neurotic Medical  Normal
Item No. Description M. 8.D. M. S.D. M. S.D.
1 Age 28.07 7.47 27.08 6.66 27.08 6.66
2 Sex 1.43 .50 1.48 .51 1.48 .51
3 Marital status 1.37 .61 1.48 .59 -1.40 .50
4 No. in family 3.63  1.52 3.40  1.96 2.76  1.96
S Position in family 2.40 1.45 2,15 1.80 1.84 1.55
6 School standard achieved 9.47 .94 9.48 .92 9.48 .92
7 Occupation 3.47 1.38 3.36 1.08 3.64 W91
8 Parents marital status 2.27 1.66 2.28 1.40 2.24 1.51
9 Diagnosis-severity 2.23 .90 3.06 1.70 - -

10 Work consistency 1.93 .83 1.35 .70 1.16 .38
11 Living conditions 1.33 .48 1.12 .33 1.12 .33
12 Upbringing 1.07 .25 1.08 .28 1.04 .20



"

1-v

o
!

s

Item No.

13
14
15
16
17
18
19
20
21
22

23

24

25
26

Description

School attitude
Importance of time
Speed of time

Parents soc. ec. status
Religious intensity
Attitude to work

Date and day
Ravéns.Mgtrices
No.'tiﬁe.words

Time Perspective 1
Extension

Time Perspective 1I
Extension

Time Perspective III
Extension & Coherence

Future-Density

*Future-Density
Coherence&Organisation

Neurotic

M,
1.53
1.70
1.73
3.87
3.37
1.77
1.50

20.20
4.30

4.57
10.73

15.30
6.17

13.83

.D.

8.D.

.51
47
.83
1.36
1.43
.43

6.81

1.78

1.76

3.69

4.16
2.97

7.54

Medical
L S.D.
1.32 .48
1.12 .33
1.40 .38
3.72 1.10
3.12 1.36
1.24 A4
1,12 .33

23.48 4.86
4.28 1.79
5.16 1.84

14.72 1.62

19.96 2.51
8.56 1.64
26.08 6.88

Normal
M. S.D.
1.20 .41
1.04 .20
1.36 .57
4.40  1.50
3.32  1.38
1.32 .48
1.16 .37
24.16  3.90
3.84  1.57
4.80 1.76
14.56  2.77
19.40  3.62
8.68  1.38
28.92  5.82



E=T>v

Item No.

27

28
- 29
30

31
32

33

35
36
37

38

Neurotic

Description M.

Verbal estimate
22 mins. 18.67

Concentratiodio.vthe'a 10.67

Verbal est. 2 secs. 4.96
Verbai est. 2 secs.

retest ' 3.57
Verbal est. 4 secs; 10.25
Verbal est. 4 secs.

retest ‘ ’ 6.20
Verbal est. 9 secs. 22.20

Verbal est. 9 secs.
retest “13.45

A Linear reproduction
of buzzer 2 sec. Time 2.27

A Linear reproduction
of buzgzer 2 sec. R Time 2.04

A Linear reproduction
of buzzer 4 sec. Time 4,22

- A Linear reproduction

of buzzer 4 sec. R Time 3.80

6.01
3.30
4.14

3.56
10.13

5.31
21.78

12.29

1.13

1.15

Medical

M. 5.D.
23.80 6.17
11.12 3.35
4,28 2.64
4.84 5.75
10.88 10.27
9.10 11.22
18.00 11.99
17.50 16.69
2.18 .79
1.90 .61
4.04 1.34
3.61 1.39

Normal
M. S.D,
21.28 7.07
10.72 3.02
3.08 1.12
3.72 2.56
9.92 8.85
7.88  6.13
15.08 14.81
12.00 7.52
2.13 .62
1.80 .57
4.04 1.20
3.62 1.09



Item No.

39

40

41

42

43

45

46

47

Description

A Linear Reproduction
of buzzer 2 sec. Dist.

A Linear Reproduction

of buzzer 2sec. R Dist;

A Linear Reproduction
oB buzzer 4 sec. Dist,

A Linear Reproduction

of buzzer 4sec. R Dist.

B Verbal stimulus &
linear production
2 sec. Time

B Verbal stimulus &
linear production
2 sec. R Time

B Verbal stimulus &
linear production
4 sec. Time

B Verbal stimulus &
linear production
4 sec, R Time

B Verbal stimulus &
linear production
2 sec, Dist.

Neurotic

M.
27.09
31.42
46.91

52.95
234
2.18
4.49
4.11

29.79

s.D.

9.28

26.19

30.30

40.34

4.67

1.46

4,03

2.90

22.37

Medical
M.  S.D.
27.10  13.85
28.04 15.57
50.71  27.92
52.13 29.29
2.13  3.06
1.73  1.59
2.97  2.53
2.75  2.07
26.49 16.51

25.36
40.49

43.86
1.90
1.82

3.70

3.31

17.31

1.13

2.89

2.10

16.83



' S ‘ Neurotic - Medical ' Normal
Item No. Description ‘M, S.D. - M. S.D. M. S.D.

48 B Vetbéllstimhiﬁs & B
o linear production | o o | '
2 sec;-R‘DiSt E 26,41 26.19 21.04 18.58 - 20.11 16.84

49 - *B Verbal stimnlus & ‘ ‘ ;

 linear production S : : L L R L

4 sec. Dist. : . 59.85 41.68 - 42.70 21.20 33.09 25.91

50 B Verbal stimulus & = -

- lipear production. - -~~~ . . o S
‘4 sec. R Dist. .57.79  48.71. - 28.92 - 27.19 . 30.66  27.39

N ‘Body tempo Tapping No. 91.37 46.65 99.60 39.25  82.20 25.39

. 52 :v ;Body tempo Tapping Ro.:., . T - L - o
: - ;retest L _Y9S.37___35;70 112.60 ~ 37.90 ) 91,40 ' 3#523

53 ‘_“'Body tempo Circles No. 26.60 - 16.09 ; ‘z;.se-. 10.27  19.68 9.41

. 54 ' Body tempaveircles No.

retest 30,13 13.81 3048 13.49 26,40 1295

55 A Amount of test retest
. difference-nireetion : S N
A 2 Time : -.3% 0,37 -30 .26 =26 05

56 "“:A Amount of test retest {"'3' |
- ”_.difference-nirection T T o



Item No.

57

58

39

60

61

62

63

64

Description

A Amount of test retest
difference-Direction
A 4 Dist,

A Amount of test retest
difference=Direction
A 4 Dist.

B Amount of test retest
difference~Direction
B 2 Time

B Amount of test retest
difference-Direction
B 4 Time

B Amount of test retest
difference~-Direction
B 2 Dist.

B Amount of test retest
difference~Direction

B 4 Dist.

Amount of test retest
difference V 2 secs,

Amount of test retest
difference V 4 sec.

Neurotic

M. S

4.35

5.68 i

-.37

=.25

-3366

4.98
-1.48

-4.18

D,

2.19

3.04

.27

3.03

2.95

.60

1.53

Medical
M. S.D.
-.30 .09
1.42 .89
-;iz .18
4,2} .20
=5.47  4.62
12.46  6.60
.72 47

-1.38 .60

Normal
.__l. SID.
2.35 1.04
3.42 1.40
-.77 .20
-.40 .28
2.81 1.32
-1.09 1.3
.64 .22
«2,20 .59



Neurotic Medical Normal

Item No. Description M. S.D. M. S.D. M. S.D.

65 - Amount of test retest .

difference V 9 secs. -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 gsec. Time. 1.37 1.19 1.34 .95 9% .69
69 A Range of estimations '

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 estimations
4 sec. Dist. 22.29 21.41 20.08 18.80 120,46 9.51



e

S,

15

76
77

78

79
80
81
82
83
84
85
86

a7
88
89

Item No.

I .
P

Descrigtioﬁ'

A Range of estimatioms
4 R sec. Dist.

T.A,.T. Achievement
T.A.T. Aggression
T.A.T. Sex

T.A.T. Abasement
T.A.T, Nurturance

T.A.T. Narcissism

!Getting up in morning

Wearlng a watch
Watch set fast
World without time

Difficulty remembering
day date

‘Happy childhood

Relive childhood

One tracked mind

Neurotic
24.47 ~21,20
9.50 3.03
16.43 4.92
10.63 4.41
14.57 3.70
9.67 1.90
2.10 2.03
2.10 2.03
1.27 .45
1.83 .59
1.67 .48
1.67 .80
1.27 .58
1.77 .43
1.60 .56

Medical

M.

14.56
9.64
11.68
9.08

10.52

11.88
1.56
1.56
1.08
1.68
1.88

1.48
1.32
1.80
1.84

S.D.

7.57
1.98
2.23
1.63
1.85
2.07

11.95
10.16
11.48 -
10.44
12.68
16.96
1.76
1.76
1,20
1.76
1.84

1.44
1.08
1.80
1.72 |

6.17
2.15
3.57
3.10

4.22

4.47



| - NEUROTIC Medical " Normal
Item No. . Description : M. s.b. = M. $.b. - 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 .47 1.60 .50 136 . .57

93 Weeks & months £y  1.30 .65  1.32 .56 - 1.2 .4h
9 Mot emoughtime 170 .79 L& .51 L5251

95 Future too uncertain 1,57 - .82 1.2 . .74 14k .50

S : 9-7"'-_ | -nyif'ﬂcul,lty rﬁmembétiﬁg" B . e
S - when things happened ~ 1.17 A.'38:A.-,., 1.36 . .49 1.28 .46

96" Feel in a trance(dwsal) 1.33 - .55  1.40 .50 1.52 .51

98 . Minutes often like hours 1.40 .72 . . 1.48 .5t 1.60 .50 .

99 Often inahburry = 1.47 .82 . .1.32 .69 136 .49

100 . Day dreaming a lot 1.47 .73 ,:‘1.55 L L0 50

101 Childhood memories  1.47 .51 - 1.36 .49 . 1.6b .49
102 wakewp - 1.67 .9  1.56 .71 1.68 .69

103 Childhood days unreal  1.70 .54  1.88 .33 176 .46

104 Pather dominant = 1.37 .56  1.52 .51 1.5 .58



Item No.

105
106
107
108
109

110
111
112
113
114
115
116

117

118
119

Description

Mother dominant
Clocks never invented
Accurate idea of time
Easily bored

Definite idea next
summer

Good at saving time
Impatient to wait
Faith in future
Need deadlines
Annoyed watch stops

Guilty sleep late

Waste time

Anxious uncertain of
time

Written timetables

Guilty when late

Neurotic
1.67 48
- 1,67 48
1.43 .68
1.57 .73
1.83 .65
1.80 .76
1.27 .52
1.90 .80
1.43 .68
1.60 .50
1.50 .57
1.30 .70
1.70 .47
1.97 .56
1.30 54

Medical

M.
1.56
1.80
1.24
1.48

1.64
1.28
1.40
1.28
1.76
1.60
1.44
1.52

1.68
1.80
1.04

S.D.
.51
41
b
.51

.46
.38

44
.50

1.68

1.52
1.16
1.36
1.28
1.52
1.52
1.64
1.48

1.64
1.99
1.32
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Item No,

120
121
122

123
124
125
126
127
128
129

130 -

Description

Spare time
Often early

Extent test retest
diff. A 2 Time

Extent test retest
diff. A 4 Time

Extent test retest

‘diff. A 2 pist.

Extent test retest
diff, A‘4 Dist.,

‘Extent test retest

diff. B 2 Time

Extént test retest
diff. B 4 Time

Extent tesat retest
diff. B 2 Dist.

Extent test retest

~diff. B 4 Dist.

Extent test retest
diff. Verbal 2

Neurotic

M,
1.60
1.33

.52

.73

8.15

15,38

2.09
1.97
13.03
17.#8

2,26

S.D.

.69

7.26

13.72

2.08
1.57
7.54
14.23

1.76

Medical
M. S.D.
1.72 46
1.28 46
.48 .39
-56 044
4.59  3.52
6.29 5.38
1.02  1.01
.93 .18
9.07 7.57
16.79 14.98

2,04

1.43

.62

4.98

6.65

1.29

5.50

6.62

1.20

3.09

4.71

.18

1.24

2.27

2.61

1.19
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Item No.

131
132

133
134
135
136
137

138

139

140
141

. Description

Extent test retest
Verbal &

Extent test retest‘
Verbal 9

Extent test retest
diff. Body Tempo
Tapping

Extent test retest
diff. Body Tempo
Circles

Verbal 22 mins. error
direction

Verbal 22 mins. error
extent

Speed A 2 inches per
sec.

Speed A 2 R inches
per sec.

Speed A 4
Speed A 4 Retest
Speed B 2

Neurotie

M.
13,67

6.42
26.80

10.83
-3.03

5.73
12.89

14 .90
11.48

13.68
13.46

5.D,

13.11

4.55

25.92

8.53

2.04

3.66

6.40

7.65
5.89

7.93
9.54

Medical

M. S.D.
3.46 ‘ 3.07
4,02 3.72
16.68 15.29
9.32 6.57
1.80 .62
5.56 3.04
12.95 5.33
14.97 6.92
12.58 5.46
15.32 7.57
10.14 4.41

16.16

5.92

-.72

5.84

10.85

112,79

9.83
11.61
10.71

14 .84

5.02

3.87
5.09

7.15
5.63
7.25
5.85



fpm

Yo

Item No,

142

143
144
145
146
147
148
149
150
151
152
153

154

155

Description

Speed B 2 Retest
Speed B 4

Speed B 4 Rgteet
Accuracy A 2"
Accuracy A 2" R
Accuracy A 4"
Accuracy A 4" R
Accuracy B 2
Accuracy B 2 R
Accuracy B 4
Accuracy B 4 R

Speed differences
between A 2 & A 4

Speed differences
between A 2 R & A 4 R

Speed differences

" between A 2 & A2 R

Neurotic

M,  S.D.
13.45  7.93
11.85  8.70

13.16 10.78

1.01 .40
.09 .06
.26 .10

-.14 .11
.58 .29

.11 .10
.59 .50

.19 .03

1.72 1.57
.95 .31

2.11 1.43

Medical
M. S5.D.

12.07
11.18

10.08

-1.24

.36

~.34

2.03

3.95
5.66
5.17
.08
.06

.03

1.47

9.95

.09

-.09

.04
-.32

1.14

1.89

5.22
5.11
5.88

1.31



. : ' . Neurotic = Medical ~ HNormal
Item No. ‘Description M. s.b. M, - 5.D. M. 5.D

156 "Speed differences , : , - L
S betweet} A4 &ASGR 2,45 - 2.38 - 2.73 - 2.40 1,79 1.48

.,157  speed differences : v - ‘ ‘ S o
-~ betweenB2&B4  1.35 1.01- ~-L.04 .70 = .75 = .36

}‘15;8‘ o 'Speed differences

between B 2 & B 4 R 2.02 1.48 - 2,10 1.4 .  1.00 .30

‘ 159 . - Speed differences -~ - . e

- . . betweemnB2&B2R -3 .09 1,93 .78 - ~16 = .03

h - 160 Speed differen;:és" c A o : - o
A2 N " between B4 & B4R = 106 = .64  =1.17 .79 =29 W12

161 speed differences .
. . betweem A 2&B2 .28 .10 3.47 2,83 .18 .07
162 Speed differences - DR T
.- between AZR&B2R 159 .64 2,90 274 247 2.3
A@63“‘- o Speed differences o o - SR | - |
© betweenA4&B4 =40 .06 140 .64 26 .20

164 v‘ Speed differenceﬁ o C S o o
S bemeenA4 R&Bt’s R '_ .93 .68 - 5.24 41 2.34 1.44



APPENDIX B

BRIEF DESCRIPTION OF SUBJECTS IN THE NEUROTIC GROUP

Subject One

27 year old, unmarried female. Went as far as Std. 7 at
school. The fifth of éix children all brought up in an
institution. Has held the same job as a typist énd 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
rallway 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 achool. Had hysterical
paralyéis of leg previously. Anxiety étate, particularly

concerned about the future.

CBAD)



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 1l 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 youagest in a family

of three. Husband small business owner. Married nine years.,



i

Living at home with husband and children, cannot manage

household. Depression in a basically hysterical personality,

Subject Seven

2l year old unmarried male. Honours student and part time
demonstrator. Excellent academic record. Not able to

attend university, now on sick leave, Will return to

studies. Elder of two children. Father lawyer and politicilan.
Patient living at home with parents and sister. Acute

anxiety state and'depression. Fathér also confirmed

nlcoholic.

L/Sul:ajemt: Eight

37 year old unmarried female, Father living ,mother died six
years ago., Failed S;d. 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
employera. 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.

Subiect Ten

31 year old female, married to an accountant and has one
child. Been doing clerical work but no longer working and
has 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 umnmarried 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, Ahxiety state and depression.

_‘ﬁ, <
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Subiect 12

27 year old unmarried male. Highly qualified in physics,
lecturing at university. On sick leave f£rom 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. ' depression and many

peychosomatic complaints.

Subject 13

Married 33 year old femalg. Separated from husband, has an
only child who is bfain damaged. Went as far as matric at
school and then to college. Always enjoyed working until
before pregnancy three yéars ago. Patient youngest of three
children. Father died when patient 3% years old. Patient
now living with mother who is an executive in a large
business organisation. Depressive reaction in response to
traumatic experience of bir;h 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.

e



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. Ed@cated overseas. Working for S.A. Navy but
recently dismissed because of poor participation at work.
Been back in the country just over é yoar; The eldest of
three children. Parents had emigrated to S.A. again and
patient came to yisit 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
vto.join mefchant'navy.’vEldeét bf fiie'children. Father
clerk in city couneil. 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 11l 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 fémale. Qualified junior school
teacher recently diémissed 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 §.A. and became comptometer
operator. Still working on Saturdays and one afternoon during

the week. Patient the youngest of five children. Lives at

B
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home with husband and children. Married 20 years. Goes to
work enthusiastically but has to have someone take her and
fetch her. Depression and phobic reaction since mother's

death 1% years ago.

. Subject 20

19 year old malq. 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 patLenﬁ is

very lonely here. Anxiety state and depression.

Subject 21

26 year old unmarried male. Matriculated and then tock 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 amxious.

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 inm it. Second eldest in family

cBeg
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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 deﬁression.

Subject 24

34 year old divorced female medical student in final year of
study. Has one child whoAlives 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,improving rapidly. Had made a suicide attempt

but the consequences were not serious.

Subject 25

40 year old married female. Had matriculated and was just




two subjects short of a Social Science degree. Left‘tbfget '
“married and had always found study very easy ‘and was anxious
to finish her degree. But husband ‘a civil engineer,,

' werked too far away from any university for het :o complete

‘the course. Father a butcher in the country and the patient

’f»was the eldest of four children.; Living at hcme with |
husband and~three children. ~Had taken partftime»late
afternoon job as cashier in aupermarket, while attending the‘{
5 day hoapitel Hed been depreseed for a few years and then
‘reeently made a suieide attempt. vﬂow yhyeically recovered
and fit but still depressed and filled with feelings of

inferiority. -

"Subject 26: | _ |
38,year old divdrced'female; No children ‘and born in Europe ‘;f:
but came to S}A.‘as aneinfaﬁt. Has a degree 1n languages -

"and‘has'alweys held g00d reeponaible “jobs until.;he onset of |

her‘recent,iilﬁess,,,Ndw‘quife'unablefto wurk.-vThe‘yeungeet ?_;”

of a family'of three.. Now living at home with parente.h'
:Father a manufecturer ] representative who had formal
scbooling until what could be caneidered an equivalent of
Std. 8. Father however considered to be a higbly knawledg—f‘

. able well read individual Patient’depressed‘had attempted




suicide fecently 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 yéars 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 glving 1t up altogether. Seven
children in the famiiy and he was the fourth. Father had
owned a general dealerys shop but had been dead seven years

already. Mother also died long before that., Now living on
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own but near to sister, Has had many different kinds of jobs
since the army. Has many varied intellectual interests.

Depressed and anxious, passive dependent personality.

Subject 29

41lyear old ummarried 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
8ix children, Living with invalid mother. Had attempted
sulicide 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 became 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 parents all

the time, although living on own away from them., The youngest

il



APPENDIX G

DETAIiED DESCRIPTION OF DATA SUBJECTED TO STATISTICAL ANALYSIS,

INDICATING SOURCE OF MATERIAL, CODING, SCORING,
AND RATING SYSTEMS WHERE RELEVANT,

Personal sbcial Data Items 1«12 and 16~17

1.

2.

Age - Age taken to the nearest year,
Sex - Male or female F =1 M= 2,

Marital status - Single 1

Married 2
Divorced 3
Widowed 4

Number in family i.e. how many siblings in their own

family.

Position in family i.e. subject's position in his own

family.

School standard achieved - Highest standard passed at

school.

Occupation - Implicit in the rating scale applied here is

a reflection of the extent of schooling and post school

€D



training the subject had received. All subjects were

rated on a 7 point scale according to the system

suggested 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
1 Post-graduate professional training
2 Matriculation plus a university degree
3 Stds. 9 and 10 and a college diploma
4 Stds. 9 and 10 and skill acquired while

8. Parents

1

2
3
4
5

working on the "job"
5 Std. 8 and skill acquired by taking a

college course or apprenticeship where
Std. 8 was a minimum 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
Fathervdéad-

Both dead

e



9. Diagnosis

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 patimnts the
most severely 111 patlent was given a rating of 5 while
the least 11l in the group was given a rating of 1. 1Inm
this way a scale of severity of illness was built up for |
the Reurotic Group.

The medical patients were rated in the same way.
As the neurotic group of patients were all seen at a
relatively more acute atage of theiryillnese it was a
little easier to evaluate them in this ﬁay. 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 1llness.

1l. Living conditions - 2 point rating scale

1 Living at home with parents or with own family,
or in family group

2 Living slone



12,

16.

17.

How the subjects were brought up

1 At home of parents

2 In an institution or foster home

Parents Social Economic 3Jtatus

The parents were rated according to the Hollingshead

Index of Social Position (Hollingshead and Redlich 1958

pp. 387-397) adapted to make it relevant to the

appropriate South Africam cultural pattern,

Rating

1

6
7

Explanation

Executive and proprietors of large
concexns and major professionals

Managers and proprietors of medium
sized businesses and lesser professionals

Administrative personnel of large
concerns, owners of small {independent
businesses and semi-professionals

Owners of little businesses, clerical
and sales workers and technicians

Skilled workers
Semi-gkilled workers

Unskilled workers

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 ratiog

of 1 to the most non-religious member who would have a

rating of 5.,

Scale from 1-5,

iC=47



Attitudes Towards School Work and Time

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 Time 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 time 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 Fair

3 Poor



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

All subjects were given the National Institute for
Personnel Research Air Force Version of the Ravens
Progressive Matrices. Subject'é score was the number
of items he answered correctly and the raw scores weré

used in the statistical criteria. It was not timed.

Perspective Items 21-26

19,

20. Ravens Matrices
Time

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.

/""—:- Ny
66,



22«
25.

These items were the Future Time Perspective scores
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‘subjeét:-v
"I want to see what kiné of story you can tell.
Iam going to start a eﬁory for you and_then you
can finish it in any‘way you wish. You willbhave
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 towm . . . ."
Story No. 1II |
"Ten o'clock one morning, Al met his friend Jerry
near the centre of town . . . ."
Story No. III
"Joe 1s having a cup of coffee in a restaurant.
He 1is thinking of the time to.come-when v e e W
Story No. IV
"After awakening, Bill began to think about his
future: In general he expected . . . ."

N
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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

N

o wn W

9
10

Period Covered

Under 1 hour

1 hour to under 5 hours

5 hours to under 12 houfs
12 hours to under 1 week
1 week to under 3 monthév
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,

two. stories (3 and 4) were also summed to give an

Extension into the future score - item 23. These 2

The other

scores were then combined and an additional rating'on a

T TN
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5 point scale was given for Cohesion. 5 reflected 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
Experimentor 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 important, item 25 was therefore the number
of future events :he 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 . . Period Extended
1 To take place immediately or within the

following few months, such as changing
residence, or finding a job or health
improving.

2 To take place within a few years=--up to
5 years such as attaining specific
qualifications or getting married.

Ceoo
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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 wﬁich waé given for ﬁhe coherent
organisation of-theﬂevents'specified. This took into
account éhe logical'sequential order of pbséible events.
5 was the rating for the most logical and 1 for the

least logical.

Here a subject was required to give a verbal estimate
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

(ﬁ:LQ}



28.

this time the experimentor had been gathering personal

and historical data from the subject.

The subject was required to listen to the experimentor
read a rather uninteresting passage of ﬁrose 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 18 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 he 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



29.

30.

3l.

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 assoclates--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?

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.

Item 30 is the mean verbal estimate for 2 seconds on

retest.

Item 31 is the mean verbal estimate for 4 seconds on

initial test.

=
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32.

33.

34.

35.

Item 32 is the mean verbal estimate for 4 seconds on

retest,

Item 33 is the mean verbal estimate for 9 seconds on

initial test.

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 stimuli 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.

Item 35 was the mean time taken to reproduce the 2

second buzzer on initial test.

&1



36. Icem 36 ‘was the mean time taken to reproduce the 2

;second stimulus on retest.

37. ‘Item 37 vas ‘the mean time taken to reproduce the 4

',second buzzer stimulua on initial test. i

38. Item 38 was the meanﬁtiﬁé,takén to‘réproducé the 4

' second buzzer stimulus on retest.

39, Item 39 was the mean distance moved on initial tesc to

reproduce the 2 second buzzer. -

40. Item 40 was the mean'distanée mQVed on retest, ﬁbiv*"

Vrepraduée thé-2»5e¢ond quzéf;

41. Item 41 was the mean distancé_@oved on}@nitial‘test:tb

reprbdﬁgeithé 4'second buzzei.

42; ,Item 42 was tha mean distance moved on retest to

“reproduce the 4 second buzzer.

In this way‘z simultaneous mﬁasures were - derived
" for each 2 sec?nd and 4 second stimulus, one for time
~taken and the éecond for the distance moved The
iReproduction method of estimating Short time intervals
‘1s designated the A method o | )

(14



43.

44,

45,

46.

47.

48.

The Production method of measuring time estimation

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 felt ®as 2 seconds and later 4

seconds. Time and distance measures

the same way as for the Reproduction

Item 43 is the time taken to produce

interval.

Item 44 is the time taken to produce

interbal on retest.

Item 45 is the time taken to produce

interbal.

Item 46 is the time taken to produce

interval on retest.

Item 47 is the distance moved during

the 2 second interval.
]

Item 48 is the distance moved during

the 2 second interval on retest,

.€-15

-

were recorded in
method.

the 2 second

the 2 second

the 4 second

the 4 second

the production of

the production of-



49.

50.

Item 49 is the distance moved during the productioh,of

the 4 second interval on initial test.

Item 50 is the distance moved during the production of

the 4 second interval on retest.

This method of Production of short time intervals

18 designated the B method.

Body Tempo

51.

52.

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 spontaneousvspeed
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.

Item 51 was the mumber 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.

This was the same task as 51 but on retest.

¢ C=16
' S
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53.

54.

The subject was requested to draw circles at a comfort-
able speed and size. The number of circles drawn was

recorded from.the paper.

This was the same task as 53 on retest.

Consistency and Reliability

55.

56.

57.

58,

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,

A 2 seconds time test retest difference

A 4 seconds time test retest difference

A 2 seconds distance test retest difference

A 4 seconds distance test retest difference



59.
60.
61.
62.
63.
64.
65.
66.

67.

B 2 seconds time test retest difference

B 4 seconds time test retest difference

B 2 seconds distance test retest difference

B4 séconds distance test retest difference

Verbal 2 seconds test retest difference

Verbal 4 seconds test retest difference

Verbal 9 seconds test retest difference

Bodj Tempo - tapping test retest difference

Body Tempo - circle drawing test fetest 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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68,

L
70
_71.' |
72,

73,

74,

- 75,

method.

e
. 5

Range of time for 2 second Réprodﬁction estimates

-’1h1tia1 test.

Range of time fpr‘2 second Reproduétidn estiﬁatés 

retest, -

_Raﬁge of time for 4 second Reproductioh.estimatéé

initial test.

_Rhnge'of timé:fof-a secondeeproductibn estimatés

retest.

Range of distance moved for 2 sécond Reproduction

estimates On in1tia1 test.

Range of,disténce'movediforvz‘secohd Réprbauction

-estimateés on retest.

Range-ofvdistanée“mdvéd_fog 4 éecond Repfodﬁctioﬁl

'estimétes on-initial,tésf,

Range of disténce moved for &4 sécbnd Reﬁrodﬁqtiohf

gstimates'on retest. =

éﬁis};__-
°n f
°ﬁ ;~
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76.

77.

A number 6f cards were administered from the
Thematic Apperception Test. 1, 2, 3, 5, 6, 7, and 12
(7 cards altogether). The stories given in respénae to
these cards were then rated for Achievement, Abasement,
Aggression, Sex, Nurturance and Narcissism on each card.
The scoring aystém 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 éddingvthe ratings assigned

to this variable to each of the subject's stories.

Need Achievement

Defined as the desire or tendency to do things as

rapidly as possible and/or as well as possible.

Aggression

Defined as the wish or attempt to attack, harm or kill.
Or to fight, injure, revenge or overcome opposition

forcefully.

Le70



78.

79.

80.

81.

Sex

Any male-female heterosexual relationship i.e. husband

and wife, girl friend and boy friend situations.

Abagement

The dgsire for or a tendency to enjoy paiﬁ, punishment,
illness and misfortune. Also to submit paasivelyAto
external force and to accept injury, blame, criticism

and punishment,

Nurturance

The tendency to give eympathy and gratify the needs of
a helpless object. Also to be moved by the diétreas of

others. To assist an object in danger.

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 agreéd'or disagreed that the following
statements described them. They were rated on a 2 point

scale.



82.

83.

84,

a5,

86.

87.

88.

89.

90.

1 Agree
2 Disagree

0 Don't know

Do you get up at the same time every morning whether

it's necessary or not? D
Do you wear a watch? D
Do you keep your watch set fast? D

Do you often wish that you lived in & world without

time? Cc

Do you have difficulty remembering what day or date is

is?
Did you have a happy childhood? B
Would you like to relive your childhood? B

Do you think that you havé a one tracked mind? fU.e.
are you inclined to be obsessional so that once you get
onto a particular line of thought. you cannot get off

it.) E

Are you more pressed for time than most people? c

Cend



91.

92.

93.

94.

95.

96.

97'

98.

99.

100.

Do you have a poor memory for past events in your

life? A

Do you often find it hard to get started on things?

Do you often find that although the days go slowly, the

weeks and the months fly?

Do you feel that you haven't enough time to do the

things you really want to do?

Do you feel that the future is too uncertain to plan

far ahead? E

C

Do you often feel in a trance?

Do you have a hard time remembering the dates things 3

have happened? A

Does a period of g few minutes often seem like a few

hours to you? c
Are you often in a hurry?

Do you day dream a lot? E

; e

“G=23
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101 L

102,

103.

104,

105.

106 .

107.

108,

105.

Do you have many memories of childhood events which
seem as though they might have taken place only

yesterday? A

When you wake up in the morning does it usually seem
as though you had just gone to sleep a few minutes

ago? C
Do your childhood days seem unreal to you? B

Is your father a very dominant person? (unpleasantly

80) B

Is your mother a rather dominant person? (unpleasantly

80) B

Do you sometimes think we would have been better off

1f clocks had never been invented? C

Do you usually have a pretty accurate idea of what the

time 18? D
Are you easily bored? D

Do you have a fairly definite idea of what you will be

doing next summer? E

c-2%
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110.

111.

112,

113,

114.

115.

116.

117.

118.

119

120.

Are you good at saving time? D

Do you become very impatient if you have to wait 5

minutes for someone? c
Do you have great faith in the future? E

Do you have a hard time getting things done without

deadlines? D

Does it annoy yoﬁ to find that your watch has stopped

or is not running properly? D
Do you feel guilty if you sleep ia;e in the morning?

Do you féelvyou waste time a lot or spend it

uselessly? Cc

Do you feel anxious when you are uncertain of the

time? c
Do you ever make out written timetables? D

Do you feel particularly guilty when late for an

appointment? c (Just a little late)

Do you feel you have lots of spare time? D

25y

i



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

Feelings about childhood

Pressure of time

Organisation of time

™ =] O s
!

Future - feelings about the future and feelings
of unreality _

Consistency

Items 122-134 are the calculated differences
between the initial test éession 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 differenées therefore. They are regarded as
indicators of the consistency of the subject's

performance and therefore his estimates.

;9::?5;



122,

123.

124.

125.

126.

127.

128.

129.

130,

131,

A Reproduction 2 seconds Time Fxtent test retest .

difference.

A Reproduction 4 seconds Time Extent test retest

difference.

A Reproduction 2 seconds Distance Extent test retest

difference.

A Reproduction 4 seconds Distance Extent test retest

difference.

B Production 2 seconds Time Extent test retest

difference.

>B Production 4 seconds Tima Extent test retest

difference.

B Production 2 seconds Distance Extent test retest

Vdifference.

. B Production 4 seconds Distance Extent test retest

difference.
Verbal 2 seconds Extent test retest difference.

Verbal 4 seconds Extent test retest difference.



132,

Verbal 9 seconds Extent test retest difference.

Body Tempo Consistency

133.

134,

Tapping 30 seconds Extent test retest difference.

Circle drawing 30 seconds Extent test retest difference.

long Verbal Interval Accuracy

135.

136.

137.
138.
139.
140,

141,

Verbal 22 minutes direction of error i.e. whether

positive or negative error in estimate.

Verbal 22 minutes Extent of error disregarding

direction.

Speed measures for A~Reproduction and B-Production

tasks. R = retest,
A 2 Speed

A 2 R Speed

A 4 Speed

A 4 R Speed

B 2 Speed



142,

143.

144 »

B 2 R Speed
B 4ASpeed
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

145,

146.

147.

148.

149.

150.

Accuracy was established by calculating the actual
amount of deviation of the estimate from the stimuylus
interval in each case. Whether the deviation was
negaﬁive or pesitive is included in the error in these

instances,

Accuracy Reproduction A 2 secoﬁds
Accuracy Reproduction A 2 R seconds
Accuracy Reproduc;ion A 4 seconds
Accuracy Reproduction A 4 R seconds
Accuracy Production B 2 seconds

Accuracy Production B 2 R seconds



151. Accuracy Production B 4 sécbnds -

v152;‘5Accﬁra¢y Préduétion»B Q:R"secohdé_

: Spéed Differeﬁces,i

Differences between speed per second for the
different 1ntervals was calculated by subtracting the '

one from the o:her aa 1ndicated

154. A2RandA4R(AZR-AGR)

155, A2and A2R(A2-A2R)

156, A4and A4R(AG=-ALR)
157. B2andB4 (B2-B4)

156, B2and B4R (B2-B4R)

159, B 2 and 528 '(n":‘z‘g'-:- B 2) \
! 150‘{ B4 A;@ya*a M A(Bf“a R-3 4);’; N

1151\.  A Zand B 2 (A? - n’(,kz;)v*] |

152 . A"-,"-;_R_»érv:é. B2 RV_(A 2 R- ’n»'é R)V‘ :

 J“H¥ N _. '   \1L



163. A4 and B 4 (A4 - B 4)

164. A 4 R and B 4'33(Aj4 R - BjA,R)-’-L' -






