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CHAPTER I
INTRODUCTION

The purpose of this study is to investigate certain temporal aspects
of behavior. One of the rather unique aspects involved in investigating
the time factor in behavior would seem to be the fact that knowledge of
some of the temporal components in behavior may contribute to a fuller
understanding of at least one of the processes underlying final, resultant
behavior, In other words, the emphasise in such a study is not primarily
upon what the subject does, but how he goes about doing it. It is pos-
sible that results obtained in temporal studies may have wide applicabil-
ity, since all behavior is elicited within a temporal framework. There-
fore, additional insight into this dimension might prove fruitful for a
better psychological understanding of many different kinds of bshavior,

Temporal aspects of behavior can be investigated within a number of
different frameworks., It can probably be stated that psychologists have
nost often focused upon studiss which emphasize the optimum rate at which
a subject can respond. Thus, in reaction time studies, speed tests, etc.,
the experimental situation is s0 structured as to motivate the subject to
respond as quickly as he can, However, paychologists have at times been
criticiged for making gesneralizations about behavior from resuits

obtained in rather artificial, unrealistic experimental situations
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(Goldstein, 1939). Individuals seldom respond in day to day situations
with optimum speed, and usually react in a manner which is comfortable
or "natural® for them. Furthermore, the "natural” temporal {ramework
within which individuals respond may be markedly different from person to
person, OUne individual may characteristically respend very quickly while
another may prefer to adopt a slower, more deliberate temporal framework.
Therefore, it would seem to be of value to investigate similarities and
differences among individuals responding at their "natural" rate of speed.

The purpose of this thesis is to study temporal aspscts of behavior
elicited while the subject is responding in a manner which is assumed to
be most comfortable and natural for him, The speed of responding which a
subject adopts spontaneously has been called "personal tempo," and has
been found by a number of investigators t© be a very consistent aspect of
personality (see REVIEW OF THE LITERATURE). In other words, the personal
tempo which any individual adopts for performing certain tasks tends to
remain constant throughout the entire time the individual is performing
the task, and for successive performances of that task,.

One of the questions which this suggests 1s that of the limits
within which personal tempo remains constant, and under what conditions
does it vary, The speciflic purpose of this thesis is 1o investigate the
effects of druge upon the consistency of certain measurss of personal
tempo. The problem is to determine whether or not the physiological and
psychological changes produced by certain dru;s are reflected in the

individual's temporal organization of behavior.




CHAPTER 1X

REVIEW OF THE LITERATURE

One of the earliest studies pointing to the consistency of motor

behavior was Allport and Vernon's Studies in Expressive Movements (1933).
They indicated that both gesture and handwritin, reflect a basically
stable and constant individual style, and that the theories of specificity
and identical elements are inadequate to account for the constancy
obtained, They favor theories that postulate widespread generalization of
motor function and which regard motion as a reflection of well organized
dispositlons in personality. They conciude that there is no uniform
psychic tempo which pervades all activities, but rather postulate three
broad speed factors: verbal, manipulative, and rhythmic.

Frischeisen-Kohler (1933) suggested that in order to better undere
stand complex intellsctual and psychic processes, one had to “"start at
the bottom and seize upon elementary functions.,"” She felt that tempo is
one such elementary function because it pervades all behavior., Further-
more, since most individuals become immediately aware of the fact that
certain tempos are suitable while others are too slow or fast, she cone
slidered the possibility of there being a generalized teépo which charace
terizes different individuals,

In order to test this hypothesis, she had persons of all ages perform
certain motor tasks, and counted the number of times they exascuted these

3




tasks within a certain period of time. The tasks she employed were
tapping with the finger and foot and preferred metronome rate. The
tapping tests were repeated four times within an interval of three or
four days. The tests of preferred metronoms rate were repeated eight
times with an interval of two months between the first four and the last
four repetitions, The results indicated that the interindividual vare
iability was far greater than the intrae-individual variability., Although
no attempt was made to retest the individuals under similar enviromental
conditions, their performance on the retesis remained quite constant.
Furthermore, it was found that the inter-relationships among the different
tasks were high. In other words, an individual who tapped rapidly could
be expected to prefer a faster metronome rate than an individual who
tapped slowly. F » Do relisble differences were found between dif-
ferent sexes and different ages. Therefore, Frischeisen-fohler concluded
that personal tempo was a stable and generalized personality characteris-
tic. She attempted to go one step further and compared the personal
tempos of monozygotdc twins, bizygotic twins, brothers and sisters, and
unreiated individuals. She found that the personal tempo of monozygotic
twins were most similar, those of bizygotic twins and brothers and sisters
wore less similar, and the personal tempoa of unrelated individuals were
least similar, Therefore, she concluded that an individual's pariicular
personal tempo was t¢ a large extent determined by biological, genetic
factors,

Conclusions similar to those of Frischeisen-Kohler were drawn by




Wu (1934) on the basis of both an intensive study of nine unselected
persons for a period of ten weeks, and an extensive study of 26 unselected
subjects for a single sitting. In both cases, the same six tesis were
used; they were foot tapping, counting numerals, finger tapping, poetry
reading, observing octagons, and word counting. Correlations between the
second and ninth, and the third and seventh sittings of the intensive
study were computed; all the correlations oi the six lempo tasks were
positive, with a median value at 875 and .880, respectively. This was
interpreted as clear evidence that in each of the six specific simple
tests studied, an individual worked at his own characteristic rate or
Ypersonal tempo." In other words, an individual's relative standing in
the group was fairly constant at all times. Furthermore, with the
exception of the word writing test, the intercorrelations awong the six
tests were all positive, with a coefficient as high as .880 between the
finger tapping and counting numerals tests., These resulis indicated a
fairly consistent relationship of the personal tewpo in the different
tests (except word writing). In the extensive study of a larger group of
subjects, the correlations were also poeitive,

Another aspect of the study involved having the same 26 persons who
served in the exiensive study respond to the same six tests as quickly as
they could rather than in terms of a natural tempo, Once again the inter-
correlation among the six tests were all positive., Thus, the author cone
cluded that although no theoretical "g" factor could be desmonstrated,

there might be considered 1o be a "general phencmencn" in different tasks,




6
in the sense that there was always some element of community between any
two of the six simple tasks studied, In other words, a person who was
comparatively fast in one task might be expected to also be comparatively
fast in others,

Finally, it was found that the intercorrelations between the six
tasks performed at a natural rate of speed and at a maximum rate of speed
were .19 + .13. This, the author concluded, was evidence that for certain
tasks which have more or less similar content, an individual's natural
rate of work or "personal tempo" is somewhat related to hia maximum speed,

However, other investigators disputed the probability of there being
a generalized factor of speed or personal tempo, Lauer (1933), after
comparing typical samplings of wvoluntary and involuntary rates found
there was little relationship between specific response rates., He cone
cluded that any tendency for bodily tempos te vary together, suggestive
of a speed factor, would seem to hold only for habitual responses, if at
all. Similarly, Foley (1937) indicated that speed of reactions was cone
ditioned primarily by specific envirommental factors, Data on the opera=
tion of physiological factors, age or motivational factors, sex differe
ences, "constitutional” types, and "racial" types were negative or incone
sistent. He concluded that, in general, correlational and factor pattern
analysis supported a specificity interpretation rather than one based
upon a "general factor® of speed,

One sxplanation for different authors coming to discrepant conclu-
sions as 4o whether there is or ie not a general speed factor may be the
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fact that only a limited number of functions were investigated. In other
words, a study of personal tempo which investigates only a few psycholoe
gical functions may result in high intercorrelation among those functions
tested; however, it may be unwarranted to generalize beyond those functions
and hypothesize a gensral speed factor, In order to test this, Rimoldi
(1951) included 59 tests representing a comprehensive range of psychcloe
gical functions in a study of personal tempo, The tests were administered
to 91 male subjects, ages 19-25 years, In order to determine test-retest
reliability, ranke-order correlation coefficients were obtained by retesting
17 of the subjects within a period varying between 15 and 30 days. The
correlation coefficients were very high indicating the consistency of
personal tempo over & period of time,

In order to investigate the possibility of a general speed factor, a
factor analysis was performed, The data was factored to reveal nine
factors, including speed of: large motion of trunk and limbs, small
motions, drawing with feet, drawing with hands, perception, reaction time,
and cognition, Therefore, it was concluded that it is not possible, on
the basis of one or two isolated speeds, to predict speeds in other psy=
chological functions with great accuracy. HNone-motor speeds could not be
predicted with any assurance from motor speeds, The postulation of a
general, monistic factor of tempo that could be used for the purpose of
prediction did not seem to agree with the experimental findings,

In spite of the discrepancies in the literature regarding the question|
of a general speed factor, one important point of agreement among almost




all studies is the consistency of the temporal framework within which
certain tasks are performed. For instance, subjects performing ergo-
graphic work execute almost the same nmumber of contractions per time unit
independently of their state of fatigue (Rimoldi, 1946). In another
study (Fralsse, Chambron, & Oleron, 195L), the constancy of motor rhythm
was investigated on five adults, 23«50 years old, The subjects were
tested at six different sessions, by means of two morse keys requiring
pressures of 125 and 50 grams, respectively., Intra-individual variability
was much less than the inter-individual variability. Speed of tapping was
related to individual differences of the subjects more than to the differ-
ential exertion required by the two experimental tasks., In still another
study (Mishima, 1951), 28 students acted as subjects in a series of cone
ditions designed to measure "mental tempo® in visual and auditory percepe
tion, and in motor responses of tapping, figure motion, walking and
drawing. The results indicated a lack of sex difference, a high correli-
tion between the tempo on different days, and an apparent lack of dis-
tracting conditions. In other studies, temporal constancy has been repore
ted as a casual observation of the experimenter (Buytendijk, 1947).

In view of the above mentioned evidence, it seems reasonable to
conclude that the tempo which an individual spontaneously adopts in perw
forming a particular task can be expected to ramin quite consistent over
periods of time and in spite of numerous distracting conditions,

The value of allewing an individual to work at his own personal tenpo
or rhythm has been recognized by a number of studies on work efficiency.
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In one study (Sivaden, 1955), the author postulates rhythm of movements
as a fundamental factor in causing nervous fatigue. Each worker has his
own personal rhythmg and industrial work, such as an assembly line, often
violates this, as to both type and timing of motions. Kupke (1933) states
that every rhythm in men's activitles indicates their psychological
adjustment to the work in progress. Definite work rhythm lowers initial
inhibiting effects and those of boredom., With proper rhythmic action,
work bescomes easy and the need for great volitional effort is decreased,
Finally, Harding (1932) in studies of the typewriting by trained typists
of two test words showed that there was a general tendency to form time
patterns or rhytlms out of the key strokes, A positive relation exiasted
between the degree to which this rhythm was stressed and the subjectt's
capacity for rapid work. The subjects were divided into two groups, those
who quickly established a clear rhythmic pattern in their typing, and
those who did not. The former group, who established clear rhythmle
patterns, typed approximately 13 per cent faster than did the latter
group.

There is also some evidence of constant temporal units in animal
behavior as reported by Schaefer (1959). Conrad, Sidman, and Herrnstein
(1958) trained five rats and a rhesus monkey to space their responses at
least 20 seconds apart. They reported that over a wide range of deprie
vations, little change in performance was noted,

Finally, there is some evidence that a lack of consistency in

individuals! personal tempo may be suggestive of more generalized
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personality disorganization. One 1nvestigatorl reported that his per-
sonal observation indicated that those subjects whose personal lLempo wag
most variable appeared to have more undesirable personality characterise
tics than those subjects whose personal tempo was consistent. Another
author (Mishima, 1951) concluded that personal tempo showed a high cone
stanecy except in some subjects who had other signs of behavior disorder,
This author suggested that measursment of mental tempo might he useful
in elinical examination, In one formalized study (Gator, 1934}, the
tapping and counting rates and the cholces of "agreeable" metronome rates
of 53 normals were compared to 223 psychotic subjects., The psychotic
subjects included 11 paychiatric classifications with schizophrenics and
epileptics having the largest representation. It was found that large
variabillty was characteristic of pathology. FEpileptics were also found
to tap at a faster rate than nomals., In another study, Shakow and
Huston (1949) found that, although schizophrenics' mean rate of tapping
was not significantly different from that of normals, their average
reaction time was significantly slower than that of normals,

There 1s ong more area of temporal behavior which should be dis-
cussed, and that is the area of rhytimic structures, since one aspect of
this study shall deal with the temporal structures of certain voluntary
mots. The experiencing of rhythmic pstterns acpears to bs a phenomenon
often employing several sense modalities and is probably peculiar to

lﬂimoldi, He J. A, Personal communication. 1959,
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hunans (Rucimick, 1945). The experience is grounded in time, and in order
to be complete requires more than one redition of a unit measure as a
stimulating pattern., One of the sssential characteristics of rhytim is
the tendency to group separate items of experience into unitary wholes,
thus enabling the individual to make order out of chaos and monotony.
Thus, studies of rhythm would appear to reflect a Gestalt approach to
temporal bshavior, since by definition "the perception of rhythm arises
with the organisation in groups of successive discrete stimuli" (Fraisse,
195k, pe 39).

0. de Montpelier (1946) has suggested that ithsie are in behavior
natural rhythmic tendencies governed by regular laws., Fraisse (1946}
1956), on the basis of a number of studies, reporte that this hypothesis
appears to be confirmed. He reports that imposed rhythms corresponding
closely to preferred, spontanecus structures are more accurately repro-
duced, others tending to be assimilated to these structures. This suggests
that every individual msy have within himgelf 2 rather crystaliszed ten-
dency to respond in terms of a characteristic, particular temporal frame
works this temporal framework may be quite resistant to change or altera-
tion., Another interesting conclusion by Fraisse (19463 1956) iz that the
interval separating a sequence of rhythmic units is a segregating frame.
work rather than the ground for the rhythmic units, Furthermore, the
interval appears to be unaffected by certain changes in the rhythmic
units, These results appear to be consistent with certain results obtained
by Rimoldi and Cabanski (1961) in a study utiliszing the tapping of




patterns of dots as a measure of personal tempo. The subjects were
presented with cards on which were printed patterns of either 2, 3, L,
5, or 6 dots and asked to tap these patterns on a telegraph key in their
most natural congenial manner. Their performance was recorded on a tape
moving at a constant rate of speed. The subjecis were asked to tap each
pattern for a short period of time and the average time required to tap
each pattern was computed. HMeasures of variability for each dot patiern
were also determined., The resuits indicated a very high intra-test cone
sistency for all of the patterns, In addition, it was found that the
anount of time required to tap the patterns of 2, 3, L, 5, and 6 dots
was related as a "straight line" function. In other words, there was a
linear increase in time required to tap a pattern which had one more dot
than a previous pattern. However, the amount of time which elapsed
between each successive tapping of a particular pattern was not signifi-
cantly effected by the number of dots in that particular pattern. In
other words, the time interval between sach successive tapping of two
dots was not significantly different than the time interval between each
successive tapping of 3, L, 5, or 6 dots, These time intervals remained
constant, It would appear that the consistency of the intervals between
the different patterns of dots may reflect the same process which accounts
for the similarity in intervals between different rhythmic units reported
by Fraisse (19463 1956),.

In summary, it would appear that the evidence cited indicates that
personal tempo is a stable characteristic which is quite resistant to
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change, and may reflect very basic processes within the total personality,

No attempt shall be made to give a comprehensive review of literature
of the drugs utilized in this study., The emphasis shall be upon those
studies which cast light upon the mode site of action of the drugs and
the side effects; however, some mention shall be made of the therapeutic
uses of the drugs.

Dexedrine Sulfate is dextro-amphetamine sulfate (S. K. F.)s It is
primarily a central nervous system stimulant, and its profound selective
action on the central nervous system is its outstanding characteristic.,

In man, the centiral nervous system activity of dexedrine is apparent even
with emall oral doses (Alles, 1939). A comparison with closely related
benzedrine showed that, while the peripheral effects of the two .gents
remain equal, the central nervous system activity of dexedrine is 1} to 2
times as pronounced (Alles, 1939), The exact mode of action of dexsdrine
is not yet completely understood. Mann and Quartel (19L0) suggest that
the basic mechanism of dexedrine is a result of its ability to iunibit
the enzyme, amine oxldose, This ensyme ordinarily acts on certain amines
in the brain to form aldehydes which depress brain respiration, There-
fore, the authors hypothesize that since dexedrine "inhibits amine oxidose,
it might theoretically reduce the amount of aldehydes formed and thus
allow an increased respiration rate and, thereby, an increased central
activity" (Mann & Quartel, 1940, p. 418).

The principal site of action of dexedrine appears to be the higher
centers of the brain, Evidence of this is suggested by its effect upon




1
decsberate rigldity. Deceberate rigidity is thought to be due to loss of
inhibitory powers by the cortex, which controls the tene of neck and limb
muscles, Dexedrine counteracts this condition {(Maling & Acheson, 1938).
Studies relating to the anti-appetite effect of dexedrine (Harris, Ivy,

& cearle, 1947} alsc indicate a central site of action, possibly the cere-
brus, the hypothalmus, or both.

The side effects and toxicity of dexedrine are minimal., In animal
tests the minimal lethal dose of dexedrine was found to be 80 times the
dose required to obtain central nervous system effects (Brown, 1947).
Other investigators (Zhrich & Krumbhan, 1938) have put the dose as high as
100 to 1,000 times the therapeutic dose,

In high dosage, dexedrine may cause an appreciable rise in Llood
pressure persisting for several hours. Therefore, it should be ucsd care-
fully for persons with hypertension, coronary disease, or other cardiac
conditions, Furthermore, since dexedrine is a stimulant it is countere
indicated in cases of individuals with great excitability or manic tene
dencies,

The following 1s a list of some of the situations in which dexedrine
has been utilized therapeutically. Dexsdrine helps control appetite and
thus has been effective in weight control. Dexedrine has been widely used
as an anti-depreasant. Although initially used only by psychiatrists, its
use has been increasingly adopted by general practitioners who reoognigze
depression as the major, although usually unstated, complaint in patients
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with the following symptoms: vague disiress without apparent organic
cause, constant tiredness, nervousness, and difficulty in sleeping
(Brown, 1347)., Dexedrine has been effective in treating alcoholiam,
especially acute alcoholic episodes, by acting as a direct antagonist to
the central nervous system depressant effects produced by alcohol. Fine
ally, dexedrine has proven useful in helping o relieve some of the sympe
toms of drug addition,

Miltown is one of a number of meprobamate compounds which have been
synthesized, Miltown is a tranquiliszer which acts primarily as a muscle
relaxant, It appears to have a marked blocking acticn on interneurons.
This can be demonstrated at the level of the spinal cord by showing that
the knee jerk, which is a reflex arc with no interneurons, is practically
unaffected by the drug; while the flexor reflex and the crossed extensor
reflex, which have one or more interneurons interposed between the afferw
ent and efferent limbs of the arc, are decreased or abolished (Abdulian,
Martin, & Unna, 1957; Abdulian et al., 1959). However, the most striking
property of Miltown is its selective action on the thalamus., Electrical
recordings taken from the thalamus show that Miltown, even in low doses,
produces a slowing of activity and an increase in voltage. Simultaneous
recordings taken from the cerebral cortex and other subcortical structures
are not effected in any way (Hendley, Lynes, & Berger, 1955). 1In general,
the primary site of action of Miltown appears to be the anterior horn
calls of the spinal cord and thalamus,

Serious side effects have rarely occurred following the administration




of Miltown. The most common side effect appears tc be a feeling of
drowsiness,

The only serious side effect reported after administration of Miltown
has been the rare occurrence of allergic reactions (Bernstein & Klotsz,
1958). This is most often a mild reaction characterized by an itchy rash,

The effects of excessive consumption of aloohol may be increased by
Miltown, therefore caution in administration should be exercised with
individuals prone to excessive drinking.

Finally, dependence upon the drug has resulted from the continued
absorption of large doses, and sudden deprivation has been known to precie
pitate withdrawal symptoms, Unsuccessful suicide attempts with Miltown
have produced coma, shock, vasomotor disturbances, and respiratory cole
lspse, although deaths following suicide attempts are extremely rare
(Davis, Shumway, & Bloom, 1959), However, in general, the side effects
produced by infrequent absorption of small doses have been rare and mini-
mal,

Miltown has been proven to have therapeutic value primarily in the
relief of anxiety and tension states (Borrus, 1955; Dickel, Wood, &
Dixon, 1957)., However, it has been of value in treating behavior dise
orders (Balrd, 1959) and as adjunctive therapy when anxiety may be a
causative or otherwise disturbing factor, such as in heart disease or
surgery (Eger & Keasling, 1959). Miltown has also been effective as a
muscle relaxant in certain neurological conditions such as cerebral palsy
(Carter, 1958). Finally, Miltown has been utilized as an anticonvulsant
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agent in treating petit mal epilepsy; however, it has not proven valuable
in curbing grand mal seizures.




CHAPTER I1II
EXPIRIMENTAL PROCEDURE

Experimental Setting
Since this study utilized drugs, it was sbsolutely essential that it
be conducted under medical supervision., Therefore, Dean Sheehan of the
loyola Medical School, and Dr. John Madden, Head of the Department of
Psychiatry, were contacted; they granted permission to test the subjects
at Loretto Hospital. The drugs were administered under the dirsct supere
vigion of a staff peychiatrist, Dr, John F., Bimmerle.

Subjects
A total of 14 "normal® adults were tested (seven males and seven

females), Their ages ranged between 22 and 29 years of age. The criterias
for the selection of subjects were simply availability and willingness to
cooperate, In view of the fact that the type and extent of the effects
produced by different drugs is known to vary, at least to a certain ortent,
from individaal to indlvidual, the question of attempting to contrel for
individual differences was deliberated. Originally, the examiner had cone
sidersd the posalbility of pre~testing the subjects with the drugs and
utilizing independent physicloglcal measures, that is, respiration, pulse,
and blood pressure changes, as criteria for evaluating the type and extent

18
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of individual differences among the subjects. lowever, in view of the
somewhat limited facilities available to the examiner in the experimental
selilng, such a procedure was not considered feasibles Thersfore, the
experimental design does not contain any internal controls for individual
differences, The implication of this in terms of the interpretation of
the results shall be discussed further in the chapter on CLNCLUSICHS,

Independent Variable
Two different drugs (a stdmulant and a tranquilizer) and a placebo,
all orally aduinistered, comprise the independent variable in this study.

The drugs and dosages selected were Dexsdrine (5 mg.) and Miltown (LOO mge)d
The final decision as to the particular drugs and dosages to be utili-ed
rested with the medical consultant, Dr. Bimmerls, The advantages of the
drugs selected ars the following: considerable information in the litera-
ture regarding primary site of action, and a minimum of aide affects.

The experimenter tried to procure pill foms of the two drugs which
were tha same or very similar in size, shape, and color but was unsuccess-
ful, The stimulant was a small, triangular plll (pink) while the trane
quilizer was a larger round white pill, This potentially could have been
a source of two uncontrolled variables, The first possibility was that of
a subject recognising one or both of the pilis as a result of past expere
ience with them. A casual chack was made on this possibility by asking
the subjscts, after all of the testing was completed, if they had been
able to identify by means of more than a guess, any of the drugs adminise
tered., Only one of the lls subjects responded in the affirmative, stating
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that he had suspected the triangular pink plll was a stimulani because he
had vaken a number of benzedrine pills in the past, and the two pills
were similar in appearance. The other shortcouing which resuited from
differences in appearance of the two drugs was related to the fact that
the experimenter could easily identify the differeni drugs. Therefors,
it was impossible to establish a "double blind" control in which both
experimenter and subject were unaware of the particular drug being admine
istered at any particular time, When the experimenter is aware of the
particular experimental condition being tested, there ls always the p08e
8ibility that he will indirectly or unconsciously communicate certain
selective cues to the subject; or that he will unknowingly record, or
score, the data obtained in a selective manner which may favor getiling
results which are in accord with certain preconceived ideas on his part,
The only way in which the experimenter in this study atiempted to guard
against such possibilities was t¢ conseciously sttempt to respond W all
of the experimental conditions as objeciively as posaiblie.

In view of the difiercnces in appearance of the {wo drugs, thers was
one more important point to be considered. It would have been unwisec o
select a placebo which was similsr in appesrance 1o one of the two drugs.
If this would have been done, there would have been a possibility of scme
subject surmising thiat they were receiving the same drug twice. Thus, it
is conceivable that subliminal psychological factors might have become
operative, thsl is, suggestion, which would have increased the similarity
of results obtained after administration of the placebo and thie drug
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which it resembled. Therefore, the placebo selected was different in
size and color from the two drugs,

Dependent Variable

The measures ¢f personal tempo, primarily psycho-motor tapks, come
prise the dependent variable, The tasks included in this study are the
following.

(1) Tapping patterns of dots: White cards on which were printed
different patterns of dots were presented to the subjects one at a time,
The subjects were asked to tap these pattcrns on a telegreph key. Eaeh
depressicn of the telegraph key recorded a mark on a tape moving at a
constant speed (10 mme/sec.). Therefore, a spatial representation of a
remporal pattern was obtalned,

After a short "warning up® period to acquaint the subject with
the apparatus and procedure, he was told to tap each pattern, and to
continue tapping until told to stop. A continuous record was cbtained
of ten successive "tappings" of each pattern of dots, The patterns of
dots utilized were the following:

..

s e

« v o

* s s 0

e &6 & ¢ » @
The five patterns of dots were prcsconted to all sublects in

ascaniing order, l.2., two dots, three dots, etc.
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(2} Reading Sciences The subjects were asked to read silently from
a General Psychology book (Introduction to Peychology, Ee R. Hilgard).

At the snd of ons mimute they were told to stop, and indicate to the
examiner the last word they had read,
{3) Reading Literatures The same instructions and conditions as

above, The book used was The Advanturas of sherlock Holmes by Sir Arthur

Conan [oyle,

(L) HMaking circles with the dominant hand: The subjects were told
to make circles with the dominant hand, and to continue making them until
told to stop., The examiner did nol specily any desired sizej this was
left to the discretion of the subjects. The time limit for this activity
was 30 seconds,

(5) Making squares with the dominsnt hand: The same instructions
aud conditions as above (cf. Task #i).

(6) Haking circles with the nonedominant hand: The same instruce
tions and conditions as above (cf. Task #i).

(7) Haking squares with the nonedominant hand: The same instruce
tions and conditlons as above (cf, Task #4).

(8) ©Swinging the ri:ht arm: The subjects were told to swing their
rigat arme baeck and forth, and to continue doing so until told to stop.
The examiner did not specify how far in each direction the subject was
to swing his armj this was left to the discretion of the subjects. The
examiner counted the number of swings which the subjsct completed in 30

B8CONASs,
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(9) Swinging the left arm: The same instructions and conditions as
gbove (cf, Task #8),

(10) Swinging both arme simultaneouslys The same instructions and
conditions as above (cf, Task #8).

(11} oSwinging right leg: The same instruciions and conditions as
above (cf. Task #3).

(12) Owinging laft leg: The same instructions and conditions as
above (cf. Task #3),

For all the tests, the only instructions were to perform the task
"in your most natural, congenial manner.® NO mention of speed was made,
and the rate of responding was left completely up to the subjsct.

Instructions to the Subjects
All of the subjects were told that they would be asked to perform
certain tasks before and after the administration of a drug. Of course,
none of the subjects were told what drug they were receiving at any pare
ticular time until all tho Lsating was completed. While waiting to be

rotested the subjecis were asked to sit in a separate room,

Testing Procedure
All subjects were tested under all three conditiocns: before and
after administration of the stimulant, tranquiliser, and placebo. There-
fore, thoy served as thelr own conitrols in this respect. Only one cone

dition was tested on any one given day. An attempt was made to complete
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all three conditions within as short a period as possible , However,
the limited avallability of the subjects introduced a certain amount of
variability. The shortest interval was four days, and the longest, 22
days with a mean of approximately 11 days.

All subjects were required to exscute the tests of personal tempo
three times for each of the three conditions (i.e., stimulant, tranquilim,w
and placebo), The subjects were tested prior to the administration of the
drug or placebo, and weres retested at intervals of one and two haursz
after the drug or placebc was taken, Therefore, all the tests of personal
tempo (except the reading tests) were administered nine times for all
subjects, thres times for each condition, The tests of reading were an
exception, It was felt that since the subject was asked to re-read the
same passage there might be too much transfer if the reading tests were
repeated twice after the administration of the independent variable,
Therefore, the two tests of reading were conducted only twice, before the
administration of the independent variable, and two hours afterward,

At this point it seems advisable 10 establish a system of abbreviae
tions and subscripts in order to simplify further discussion of the three
experimental conditions {(l.e., stimulant, tranquiliszer, placebo) and the
three separate testings for each condition (one before administration of
the independent variable, and two afterward). The following abbreviations

2Intorvals of one and two hours after administration of the drug
were chosen because consultation with Dr. Bimmerle indicated that, gener-
ally, the effects of both drugs can be expectad to be optimal during this
period,
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shall be utilized:
St = stimulant
T = tranquilizer
P = placebo

The following subscripts shall also be employed:

I = first testing, prior to administration of the independent
variable

I1 = second testing, after an interval of one hour

III = third testing, after an interval of two hours

Table 1 summarises the system of abbreviations and subscripts for all

conditions and testings,

Tabls 1

Key to Abbreviations and Subscripts

Testings
Condi ti Is Prior to IIs One Hour I1I: Two Hours
0% | Administration | After Adminis- | After Advinis-
of Independent tration of tration of
Variable Independent Indepemiont
Variable Variable
StimulanteSt St 1 St 11 St 111
Tranquilizere-T | T 1 T 11 T III
Placebow~P PI P II P I1I

Since the same subjecis were tested under all three conditions, it

was considered necessary to control for posasible positional effects.

In
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other words, if all subjects were tested under condition St first, condie
tion T second, and condition P third, the result would have been that
each subject would have already executed the tempo tasks three times prior
to being tested under condition T, and six times prior to being tested
under condition P. In order to control for this, the order in which each
condition was tested was rotated. Table 2 summariszes the order in which
each of the three conditions was tested for the 1l subjects.

Table 2

Sequence of Test Conditions

Sequence
Condition
lat 2nd 3rd
Session Session Session
St S subjecte S subjects ls subjects
T 5 subjects L subjects S subjects
P i subjects 5 subjects 5 subjects

Recording of the Measures of Personal Tempo
For all of the tests of personal tempo (except the tapping of dot
patterns) the measures of personal tempo which was utilised for comparison
and statistical analyesis was the number of times a certain action was
performed in a given period of time., The following listing exemplifies
the specific measures employed:
(1) Reading science--number of words read in 1 minute
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(2) Reading novele-number of words read in 1 minute

(3) HMaking cirecles with right hande-numbsr of circles drawn in
30 seconds

(4) Making circles with left hande-number of circles drawn in
30 seconds

(5) Making squares with right handeenunber of squares drawn in
30 seconds '

(6) Making squares with left handeenumber of squares drawn in
30 seconds

(7) Swinging right armeenunber of swings in 30 seconds
(8) sSwinging left arme-number of swings in 30 seconds

(9) Swinging both arms simultansously--number of swings in
30 seconds

(10) Swinging right legee.number of swings in 30 seconds
(11) Swinging left lege-number of swings in 30 seconds

The measures of tapping were treated in a more complex manner. As
stated previously, the record obtained is a spatial transformation of a
tenporal sequence. A ruler calibrated in millimeters was used to measure
the distance between the first and last dot of each of the ten successive
"tappings" of each pattern. Furthermore, the intervals between each of
the ten successive "tappings" for every pattern were also measured, The
distance between the first and last dot of any particular group of dots
was called the Masical (M) period and the distance of the interval betwsen
any two groups of dots was called the Silence (5) period., The following

are some examples of the manner in which the records were messured:




Since the subjects tapped each pattern ten times, the mean scores
for every ¥ and S period of all the dot patterns was determined for every
subject, Therefore, it was the mean scores for svery subject which were
utilized for comparison and statistical purposes as the measures of perw
sonal tempo for the tapping test,




CHAPTER IV
AESULTS

The first step in the treatment of the results was the computation
of the Mean values of all the Musical and Silence periods for the tapping
test. This was necessary since ths subjects tapped each pattern ten
tines during each testing session, Therefore, it was the mean scores for
every subject which were utilized for comparison and statistical purposes
as measurss of personal tempo for the tapping test. The nexi step was W
determine the Hean of the Means for the ¥ and S periods for all the sube
jects (see Tables 3 and ). These values were derived for the three
testings under each of the three conditions. This operation was performed
in order to obtain an average value of the M and 5 periods which could be
plotted, and thus, represented graphically (see Figures 1, 2, 3, L, 5, 6)s
Examination of these graphical representations indicates that the amount
of time required to tap patterns of 2, 3, L, 5, and 6 dots increases as a
linear increase in time required to tap a dot pattern which has one more
dot than a previous pattern., However, the intervals (the Silence periods)
betweaen the successive "tappings" of the dot patterns remain relatively
constant under all experimental conditions irrespective of the particular
patterns (2, 3, 4, 5, or 6 dots) tepped, These results are consistent
with those reported in a previous study (Rimoldi & Cabanski, 1961),

29




Table 3
The Mean of the Means (%2 )for the Values of Patterns
M_ through Mé for Each of the Three Testings

2
under Each of the Three Conditions

30

B

Condition Testing My M3 M, Mg Y
st | 3.69 6,99 10,36  1hAL8  17.95
Stimulant 2nd —b‘ 3057 6097 10056 11&.61; 18018
3rd 3.46 6495  10.52 1457  18.64
lst 3.42 6.36 9.51 13,27  16.94
Trmquiliz‘r 2nd 3. 76 7.29 n.s“ ls.hl 19 ohh
3rd h.13 8405 12,75 17.56 21,55
lst 3.1 7.08 10.40 114.39 18-3’4
3rd 3.90 7.59 11,32  15.0k  19.60




Table 4§

The Mean of the xeaxw(ggz) for the Values of Intervals

82 through 36 for Each of the Threc Testings
under Zach of the Three Conditions

Condition Testing | S5, 54 Sy,

3
A

Uz
o

lst 702&6 7-51 7-69 &012 S.Iﬁ)
Stdmulant 2nd Te30 Ta16 7.67 7454 8402
3rd Teli3 Tols7 T.91 8418 84l5

1st Te19 7.21 769 797 8419
Tranguilizer 2nd 8456 Gals7 9408 9411 7626
3rd 19 620 Feli2 9«52 Fe55

ist T.22 7.31 Te37 7.84 8428
Flacebo 2nd Sall 8.0& 8.51 8.60 8.98
3rd 7.88 Te02 3e29 8.38 8466
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Fig. 1. Oraphical representation of the mean of the means
for the values of patterns Hz through Né for the three testinga of
the stimulant condition,
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Fige. 2. Graphical representation of the Mean of Means for
the values of Intervals S, through s for the three testings of

the stimulant condition, 2
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Fige 3+ Graphical representation of the Mean of the Means

for the values of Patterns nz through }16 for the three testings of
the tranquilizer condition.
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Fige L. Graphical representation of the Mean of the Means
for the values of Intervals 35 through Sg for the three testings
of the tranquilizer condition,
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Fige 5. OCraphical representation of the Mean of the Means
for the values of Patterns :%‘2 through 246 for the three testing of
the placebo condition,
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In order to test the major hypothesis, that the drugs would not have
a significant effect upon the conaistency of personal tempo, a comparison
was made of the differences between the first testing (pre-drug) and the
second and third testings (one and two houras after administration of the
drug or placebo) under each of the three conditions, The method of
analysis utilized was a Two=Way Classification Analysis of Variance,

The data were divided into five major groups. The first growp
included the five Musical periods; the second group, the five Silence
perlods; the third group, the two {asts of reading; the fourth group,
the writing of circles and squares with the right and left handsi and the
f£ifth group, the swinging of arms and legs,

Tables 5, 6, and 7 list the results of the analysis of variance of
the Musical periods for the three tests under the three conditions., The
variance estimates for the columns indicate differences among the differe
ent dot patterns, The variance estimates for the rows indicate differ-
ences among the three testings for each condition, Examination of these
tables reveals that the F ratios of the columns are significant beyond
the 01 level of confidence for all three conditions, This simply
reflects the differences in time required to tap patterns of 2, 3, 4, 5,
and 6 dots, Ixamination of the variance estimates of the rows reveals
no siznificant differences for the stimulant and placebo conditions
(see Tables 5 and 7); however, there is a significant F ratio (.05 level
of confidence) for the rows of the tranquilizer condition (Tazble 6). This

indicates a significant slowing down in the Musical patterns, alter the




Table 5

32

Analysis of Variance of Patterns Mo through Mé

for the Stimulant Condition

|

Mean Sum Degrees of
of Squares Freedom

Variance ¥
Estimates Ratic

Rows

(1st, 2nd, 3rd Testing) .1 2
Columna

(Ps Te Tasks) 5741.90 L
Interaction 3.67 8
Within Sets Variance 2802,77 195

32 <02

135.48 994894
.l‘é 003

W37

# Significant at 01 level,




Table 6
Analysis of Varlance of Patterns Né through ﬁ6
for the Tranquilizer Condition

Lo

Mean Sum Degrees of Variance F

of Squares Freedom  Estimates Ratio
Rows
(lﬁt, 2!3{3, rd ’rasting) 296.92 e 11&3.&6 Lellse
Columne
(Pe Te Tasks) &?9029 L 1519,.62 hh.&?w
Interaction 79.84 8 9498 03
Vithin Sets Variance 70h0.46 195 36.10

# Significant at 05 lievel,
#% Significant at .0l level,




Table 7
Analysis of Variance of Patterns ¥, through Mg
for the Flacebo Condition

A —

Mean Sum JDegrees of Variance F
of Squares Freedom Eatimates Ratlo
Rows
(lst, 2nd, 3rd Testing) 22,82 2 1141 31
Columns
(Fo T' TaﬂkS) &30077 h 1507069 hlt32*
Interaction k.59 8. «57 01
Within Sets Variance 7114.78 i95 36.49

# Significant at .01 level,
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adrinistration of the tranquilizer. This slowing down of the two testings
after the administration of the tranquilizer can be verified by inspece
tion of the three curves depicted in Figure 3.

Tables 8, 9, and 10 list the results of the analyses of variance of
the Silence periods., The variance estimates for the colunns indicate
differences among the Silence perlods for the different dot patterns., The
variasnce estimates for the rows indicate the differences among the three
testings for each condition, Tables 8, 9, and 10 reveal that the F ratios
for the columns wers not sipgniiicant in any of the thres conditiona,
Therefore, this corroborates the conclusions drawn from inspection of
Figures 2, L, and 63 namely that the intervals between any two successive
“tappings® of dot patterns remain relatively constant under ali experi-
mental conditions irrespective of the particular patterns tapped.

Just as was observed in the analyses of the Musical patterns, the
only significant F ratic among the rows was under the tranquilizer cone
dition (Table 9). Therefore, there was also a significant siowing down
(+01 level of confidence) in the intervals between the tapping of dot
patterns after the tranquiliser was administered. This "slowing down® of
the Silence periods is deplcted graphically by the three curves in
Figure L.

Tables 11, 12, and 13 summarize the resuils of ihe analyses of
variance of the two reading tesis. Examination of these tables reveals
no significant F ratios for either the columns or the rows under any of
the conditions., This indicates, somewhat surprisingly, that there were




Analysis of Variance of Intervals Sp through Sg

Table 8

for the Stimulant Condition

—
——

1.
&

Mean Suwn Degrees of Variance F
of Squares Fmdm' Estimates Ratio
lows
(1st, 2nd, 3rd Testing) 2,98 2 1.4y 2l
Columns
{?; Te Taﬂkﬁ) 2!{.18 h 6,05 -99
Interaction 1. 15 8 ™ 1!4 o2
Within Sets Variance 1196,93 195 6.1




Analysis of Variance of Intervals Sq through g

Table 9

for the Tranquilizer Condition

L

Mean Sum  Deopgrees of  Vardanes F

of Squares Freedom  Estimates Ratio
ROWS
(1st, 2nd, 3rd Testing)| 113.95 2 56,98 5e25#
Jolurms
(Pe T+ Tasks) 19.37 h L8l o5
Interaction «18 & 02
Within Sets Variance 2ii7.40 195 10486

# Significant at 01 level,
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Table 10
Analysis of Variance of Intervals Sz through 36
for the Placebo Condition

Mean Sum Degrees of Variance ¥
of Squares Freedom Estimates Hatio

Rows

(1st, 2nd, 3rd Testing) 26,93 2 13.47 1.59
Colunns

(Pe T, Tasks) 2l.69 L 6417 73
Interaction 1.38 8 «17 «02

Within Sets Variance 1654.21 195 8.48




Table 11

Analysis of Variancs of the Reading Tests

for the Stimulant Condition

Mean Sum Degrees of Variance F

of Squares Freedom Zstimates Ratdo
Rows
(1st % 2nd Testing) 5168,64 1 5168.64L ol
Colunns
(Ps T. Taska) 42130.28 1 L2130.28 3459
Interaction 114,29 1 114,29 01
Within Sets
Variance 61052L,72 52 11740.86




Table 12

Analysis of Variance of the ‘eading Tests

for the Tranquilizer Condition

-

Hean Sum  Degrees of  Varlance ¥
of Squares Freedon Tetimates Ratic
Hows
(ls*b & 2nd T@Sun@) 1607‘1}4» 1 1607.1h 13
Coluns
(P. To Tasks) 36925.78 1 36925,78 3.02
Interaction 686,01 1 665,01 01
Within Sets
Variance 636777.57 52 12245, 72




Table 13

Analysis of Variance of the Reading Tests

for the Placebo Condition

Mean Sum Degrees of Varlance F

of Squares Freedon Zetimates Ratio
Rows
(1st & 2nd Tesbing) 1575.16 1 1575.16 13
Columna
(¥« T. Taska) 6710.16 1 6710416 oS4
Interaction h.OZ 1 h.OZ <01
Within Sets

Yariance 6L1342,.22 g2 12333.50
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no significant differences between speed of reading sclence and literas
ture (Tables 11, 12, and 13; Columns), Furthermore, there were no signie
ficant differences between speed of reading before and after advinistrae
tion of any of the drugs or placebo (Tables 1l, 12, and 13; Rows). This
is even more surprising in view of the fact that the subjects re-read
the same passages after administration of the drugs, and one might have
expected the learning factor to contribute to an increased reading speed,

Tables 1, 15, and 16 list the variance estimates for the following
tasks: circles, right handjy squares, right handj circles, left hand;
squares, left hand, These four tasks were combined under a single analy-
sis of varisnce hecause they all have been reported to have high intere
correlations as evidenced by high loadings in tue same primary factor
(Rimoldi, 1951). The F ratios for the columns under all three conditions
are significant beyona the (01 level of confidence. This sinply indicates
the fact that, within a given period of time, there are marked differences
among the number of circles and squares made with the right and left
handa, The F ratios for the rows of tha {ranquilizer and placebo condie
tions are not significant (Tables 15 and 16); however, the F ratios for
the rows of the stimulant condition (Table 1) is significant beyond the
+ 5 level of confidence, This reflscts a significant speeding up in the
mmber of circles and squares that the subjects executed after the admine
istration of the astimulant,

Tables 17, 18, and 19 sumnarize the results of the analyses of
variance of the taasks involving the swinging of the arms and legs. These




Table 1
Analysis of Variance of the "Circles and Squares"™ Tasks

for the Stimulant Condition

¥ean Sum Degrees of Variance F

of Squares Fresdom Estimates Ratio
Rows
(1st, 2nd, 3rd Testing)| 286.59 2 ih3.30 Le23%
Columns
(P- Te Tﬂka) 2332()-&) 3 7773053 229-&9”
Interaction 31.50 6 5425 o02
Within Sets

Variance 5321.29 157 33.89

# Significant at .05 level,
s Significant at 0l level,




Table 15

Analysis of Variance of the "Circles and Squares" Tasks

for the Tranquilizer Condition

51

e R ———

Mean Sun Degrees of Varlance F
of Squares Freedon Lastimates Ratio
Rows
(1st, 2nd, 3rd Testing)] 2L.3h 2 12,17 oli3
Columns .
Interaction 8.70 6 1.h5 <05
Within Sets Variance 128,86 157 28.21

# Significant at (01 level.




Table 16

Analysis of Variance of the "Circles and Squares" Tasks

for the Placebo Condition

52

Mean Sum Degreas of Variance F

of Squares Freedom Estimates Ratio
Rows
(1st, 2nd, 3rd Testing)| 260.04 2 130,02 2.99
Columns
(Fs T. Tasks) 23031.00 3 7677.00 1764324
Interaction 27.0 6 k.S ol
Within Sets Variance 6835,86 157 L3.54

#3ignificant at .0l level,




Table 17

Analysis of Variance of the Swinging of Arms and legs Tasks

for the Stimulant Condition

53

Mgan Sum Degrees of Variance F
of Squares Freedom Estimates Hatdo
Rows
(1st, 2nd, 3rd Testing) 13.27 2 Ge8l 1,61
Columng
(. T. Tasks) 16.19 L L5 «38
Interaction 5.73 8 o712 17
Withlin Sets Variance 805356 195 kel3




Table 18

Analysis of Variance of the Swinging of Arms and Legs Tasks
for the Tranquilizer Condition

Mean Sum Degrees of Variance ¥
of Squares Freedom Estimates Ratio
(1st, 2nd, 3rd Testing) .88 2 b 1.92
folumng
{P. T. Tanks) 555 L 1.3 51
Interaction 559 8 57 «25
vithin Sets Variance Lhi5.79 195 2.29




Table 19

Analysis of Variance of the Swinging of Arms and Lags Tasks

for the Placebo Condition

55

Mean Sum Degrees of Vaeriance F
of Squares Freedom Estimates Ratlo
Rows
Columns
(Po Ts T”k.) h.89 1& 1,22 33
Interaction 2.20 8 110 +11

witlhiin Sets Variance

57 195 3.66
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five tasks were combined under a asingle analysis of variance because
they alsoc have been reported to have high inter-correlations as evidenced
by high loadings in the same primary factor (Rimoldi, 1951). Inspection
of these tables revesals that there are no significant F ratios for any of
the Rows or Columns, The lack of significant differences among the
Columns seems to indicate that individuals adopt the same tempc for a
number of different large muscle movements, Furthermore, the absence of
significant F ratios for the Rows indicates that the administration of
the drugs and placebo did not significantly effect the speeds of these
large muscle movements,

At this point it is important to examine in more detall the siynie
ficant slowing down of the Musical and Silence periods which occurred
after the administration of the tranquilizer, and the significant speeding
up of the "circles and squares® after (he administration of the stimulant,
It is interesting to note that, in both cases, a similar (although not
significant) change occurred after the administration of the placebe, In
other words, tihe Musical and Silence periods "slowed up" after the admine
istration of the placebo as well as (after the administration of) the
tranquilizer, This can be verified by a comparison of the plots obtained
for the tranquiliser condition (Figures 3 and L) and the plots obtained
for the placebo condition (Figures 5 and 6). Similarly, there was &
"gpeeding uo% oif the "eircles and aquares® tasks under the placebo cone
dition as well as under the stimulant condition. Hence, this raises a
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question as to whether ihe changes observed after the administration of
the two drugs can be clearly attributed to the effects of these drugs.

In order to test for this, analyses of variance of the tapping tests were
performed comparing the first testing (pree-drug) of the iranjuiliser cone
dition with the first testing of the slacebo condition (Tables 20 and 21),
An analysis of variance of the "circles and squares® data was also pere
formed comparing the first teating of the stimulant condition with the
first testing of the placebo condition (Table 22). HNone of the F ratiocs
for any of the rows were significant. This indicates that the subjects
tapped at approximately the same rate of speed for the lst testing of the
tranquilizer and placebo conditions, and made "circles and squares" at
ap,roximately the same speed for the lst testing of the stimulant and
placebo conditions. Therefore, it was hypothesized that, since the exper
imental situation was the same under all three conditionz except for the
introduction of different independent variables, if either of the drugs
produced significant changes in the rates of personal tempo, Lhere should
be significant differences between the second and third testings of the
stimulant and placebo conditions, and the tranquilizer and placebo cone
ditions, In other words, in order to establish the fact that the signie
ficant speew.:y up and glowing down observed in certain tasks after the
administration of the stimulant or tranquilizer was due specifically to
the effects of the drugs thers would also have 1o be significant differ-
ences betwaen the rates of personal tempo under the drug conditions and
similar speeding up and slowing down of the rates of personal tempo




Table 20
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Comparison of the First Testing of the Tranquilizer and Placebo Condition

for Patterns M, through Mg

Hean Sum Degrees of Variance .
of Squares Freedom Estimates Ratio

Rows

(Tranquiliger and

Placebo Conditions) 23,76 1 23,78 «69
Columns

(Po Te T”ka) 351‘7013 h 886.?8 250&4"'
Interaction 7:86 h 1.97 o006
Within Sets Variance Lkgk.96 130 34,58

# Significant at ,01 level,
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Table 21
Comparison of the First Testing of the Tranquiliser and Placebo Condition
for Intervals 32 through 56

Mean Sum Degreas of Variance F
of Squaras Freedom Estimates Ratio

Rows

(Tranquiliser and

Placebo Conditions) <0l 1 Ol 001
Columna

(Pa T. Tuks) 20,91 h 5023 -?6
Interwt.ion 092 h 023 003

Within Sets Variance 899.51 130 6.92




Table 22
Comparison of the First Testing of the Stimulant and Placebo Conditions
for the "Circles and Squares" Tasks

Mean Sum Degrees of Variance F
of Squares Freedom Estimates Ratio

Rows

(Stimulant and

Placebo Conditions) 15.72 1 15.72 oy
Coluans

(P‘- T. Tuks) 1&18&.137 1 h728016 132022*
Interaction 25.l9 8450 2L
Within Sets Variance 3719.43 10k 35.76

% Sigrificant at .01 level,
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observed under the placebo condition,

Since the subjects' rates of personal tempo were approximately the
same for the first testing under the stimulant, tranquilizer, and placebo
conditions (Tables 20, 21, and 22), it was considered justifiable to
compare also the raw scores of the second and third testings of the dife
ferent conditions in order to determine whether or not there were signi.
ficant differences among the amounts of change which took place, There
fore, analyses of variance were performed comparing the Musical and
Silence periods of the second and third testings of the tranquiliszer
condition with the Mumical and Silence periods in the second and third
testings of the placebo condition (Tables 23, 2L, 25, and 26), An analy.
sis of variance was also performed comparing the "circles and squares"
in the second and third testings of the stimulant condition with the
gsacond and third testings of the placabo condition (Tables 27 and 28),

Examination of Tables 23, 2k, 25, 26, 27, and 28 reveals that none
of the differences between rows resulted in a significant F ratio. This
indicates that thers ware no significant differences betwsan the speeding
up and slowing down observed under the placebo condition and the speeding
up of the "circles and squares" rates observed under the stimulani cone
dition and the "slowing down® of ithe tapping rates observed under the
tranquilizer condition, Therefors, it would seem reasonable to conclude
that the chanpgas in the rates of personszl tempo obgerved after the admine
istration of the drugs camnot be clearly attributed to the direct effects
of these drugs., These results shall be discussed further in the chapter
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Table 23
Comparison of the Second Testing of the Tranquilizer and Placebo Condition
for Patterns M, through Mg

T ———
Mean Sum Degrees of Varliance F

of Squares Freodoa Estimates Ratio
Rows
{(Tranquilizer and
Placebo Condition) 98 1l 98 o003
Columns
(P. T. Tasks) 1161,55 L 10L0.39 3053
Interaction 3.h2 L <06 «003
Within Sets Variance Lk27.22 13 34.06

# Significant at .01 level,
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Table 2l
Comparison of the Third Testing of the Tranquilizer and Placebo Condition

for Patterns Mz through H6

Mean Sum Degrees of Variance F

of Squsres Freedom Estinates Ratio
Rows
(Tranquilizer and
Placebo Conditions) 60.146 1 80.h6 1.53
Columns
(P. T. Tasks) L8L7.93 L 1211,98 3047
Interaction 119,60 L 29.90 o716
vithin Sets Variance 5140,05 130 39.5h4

# Significant at .01 level.




Table 25
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Comparison of the Second Testing of the Stimulant and Placebo Condition

for Intervals 32 through 56

Mean Sum Degrees of Varlance F
of Squares Freedom Estinmates Ratio
Rows
(Stimalant and
Placebo Condition) 6460 1 6460 63
Colunns
(po Te T“ks) ]}Jtha h 3.61 Om
Interaction 029 h «07 o0l
Within Sets Variance 136442 13 10,50




Table 26
Comparison of the Third Testing of ths Stimulant and Flacebo Condition

for Intervals S through Sé

2

Mean Sun Tlegrees of Variance F
of Squares Freedom Estimates Ratlo

Rows

(Stimulant and

Placebo Conditions) L8.96 1 L8.96 3.20
Columns

(P. T. Tasks) 9.72 L 2.34 16
Interaction 59 L 15 o1

Within Sets Variance 1987.69 130 15.29




Table 27
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Comparison of the Second Testing of the Stimulant and Placebo Conditions

for the "Circles and Squares" Tasks

Mean Sum  Degress of Variance ¥
of Squares Freedon Estinatea Ratio
Rows
(Stimulant and
Flacebo Conditions) 032 1 32 o1
Columna
(Fe T+ Tasks) 13395.61 3 Ll65,.20 113,82
Interaction 33.61 3 11,20 «29
Within Sets Variance LoB0.14 1oL 39.23

# Sipnificant at .01 level.
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Table 28
Comparison of the Third Testing of the Stimulant and Placebo Conditions

for the "Circlea and Squares™ Tasks

Mean Sum Degrees of Variance F
of Squares Freedom Estimates Ratio
Rows
(Stimulant and
Placebo Conditions) h8.89 1 L8.89 147
Colwans
(F. T. Tasks) 1453039 3 LBL3.46 e Sl
Interaction L1,26 3 13.75 ol
Within Sets Varianoce 36,34 ok 33.30

# Significant at .0l level,
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Finally, it should be noted that none of the Interaction Variances

wore slynificant for any of the tasks under any of the conditions,




CHAPIER V
CONCLUSIONS

It would seem best to begin with a restatement of the major hypothe-
sis. The physiological and psychological changes produced by certain
drugs (stimulants, tranquiliszers) shall have no effect upon any of the
operational measures of personal tempo utilised in this study. In view
of the overall results cbtained in this study it is concluded that the
null hypothesis must be accepted, It is trus that there were significant
changes in the “circles and squares" tasks alter the administration of
the stimulant, and in the tapping tasks after the administration of the
tranquilizer. However, further investigation revealed that, in both
cases, these changes were not significantly greater than similar changes
which occurred after the adminlstration of the placebo, Tharsfore, it
is reasonsd that one would not be justified in concluding that those
changes in versonal tempo which did occur were the specific result of the
eifects of the drugs.

Nevertheless, it is important to attempt to determine the source or
sources of those changes in personal tempo which did cccur. The most
reasonable explanation would seem to be that the particular changes which
proved significant may have resulted from the method of analysis employed,
By the very nature of Analysis of Variance all sources of variation

68
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contributing to a particular estimate of variance are additive., In other
words, it may very well be that those changes cbserved in the tapping and
"circles and squares" tasks were produced not by a single source of varie
ation, e.g. the drugs, but by a combination of a number of sources of
variatlon, e.ge drugs, learning, boredom, etc, Furthermore, it may very
well be that any one of these sources taken independently would not have a
significant effect upon the measures of personal tempos however, when all
of them are combined in an analysis of variance a significant change is
more likely,

The explanation of the changes described above seems most reascnable
for a number of reasons. The most important reason for concluding that
there was no single source of varistion which produced these results is
lack of any consistent changes in the different tasks, For example, both
tasks which were markedly changed, the tapping and "circle and squares®
involve psychoemotor reactions which are very similar (small muscle movee
ments of the hands). Furthermore, there is some empirical evidence which
indicates that "the speeds of all motor activities are related by means of
a fundamental motor function basic to all of them” (Rimoldi, 1951, p. 297).
This suggests that the same, or similar, psychobiological functions under-
lie different specific kinds of psychoe.motor reactions. Therefore, it
would seem reasonable that if either of the druge had a consistent effect
upon personal tempo, the tapping and "circles and squares®" tasks should
have been effected in approximately the same manner, However, this was
not the case, The tapping tasks werse sirnificantly slower after the




70
administration of the tranquilizer, with no significant changes observed
after administiration of the stimulanty while the "circles and squares"
taske were speeded aiter the stimulant was aduinistered, but no changes
occurrad after the administration of the tranquilizer,

A consideration of the results on the basis of the primary site of
effect of the two drugs seems to indicate the same conclusions, The
primary site of effect of the stimulant is the higher cortical centers.
Therefore, if one were to conclude that the spesding up of the "circles
and squares” was primarily due to the effect of inoreased cortical actie
vity, it would seem to follow that the tests of reading, which most likely
involve more cortical activity than the "circles and squares® tasks,
should also have shown a significant speeding up after the administration
of the stimulant, However, this was not the case in spite of the fact
that the subjects re-read the passage after the drug was adninistered,

The primary site of effect of the tranquilizer is the anterior horn
celis of the spinal cord, specifically the intermeurons., This blocking
of the interneurons ensbles it to act as a muscle relaxant. Therefors,
if one were to conclude that the alowing down of the tapping tasks were
primarily due to increassd muscle relaxation, then it would also seem to
follow that the tasks involving swinging of arms and legs should also have
slowed down, However, this was not the case either. There wers no signie
ficant changes in the rates of awinging ams and legs after the tranquie
lizer was administered,

Finally, the fact that those significant changes which were cbserved




71
occurred in tasks which were quite similar (tapping, Pcircles and
squares”) seems to preclude the possibility that these changes were proe
duced by a single uncontrolled source of variation, e.g. lsarning, boree
dom, other than the drugs. If there were a single source of uncontrolled
variation producing the significant changes, then one would expect similar
tasks like tepping, "circles and squares" to be effected in the same or
similar manner, Howsver, this was not the case, Therefore, once sgain,
it Ms that the most reasonable explanation of the two significant
changes in personal tempo which were observed is that they were the result
of an accumulation of a number of sources of variance, none of which may
have been significant by itself,

It is important to note here that any generalization drawn from
these results gbout the effects of drugs upon personal tempo are applicable
only to the minimal dosages utilized in this study., It is quite conceive
able that larger dossges of the same drugs might very well produce striking
changes in all meagureg of personal tempo. Vhether or not this is the
case, is a questlon tc be answered by further research.

Furthermore, the lack of internal controls for individual difflerene
ces among the subjects should be kept in mind in interpreting these
results, It is possible that if another sample were tested, the results
might indicate a significant effect by boih drugs in all the tempe tasks,
However, the applicability of these results to the other samples depends,
not upon whether there are or are not individual differences within the
sample, but upon the similarity between this sample and other sanples, or
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the population, Therefore, the only way to be more certain as to what
extent these results can be generalised is to repeat this experiment with
other groups and compare the results, However, the major caution to be
exsrcized, even if these results do apply to other groups, is to keep in
rind that one may not be able to accurately predict the effects of the
drugs upon the consistency of a particular individual's parsonal tempo,

In general, it would appear that the overall consistency of personsl
tempo obaerved in this study is consistent with the results reported by
other investigators. This consistency and resistance to alteration by
extraneous sources suggests the possibility that personal tempo may very
well be a very basic, fundamental aspect of personality. The fact that
inter~individual variability usually is much greater than intra-individual
variability indicates that it may be possible to characterize different
individuals in terms of the personal tempo, or tempos which they adopt in
performing one or more different types of behavior, Furthermors, the
results reported by Fraisse (19L46) indicating that the intervals separa~
ting different rhythmic patterns (combined with the results of this study
related to the fact that the intervals.eSilence--separating different
dot patterns also remained the same) suggests the possibility that at
least certain aspects of behavior may revolve around a very basic, cone
sistent unit of time,

It seems obvious that the concept of a consistent personal tempo has
implications for numerous areas of paychological study., The fact that
the particular tempo which individuals spontaneously adopt may reflect the
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speed at which they work most effectively may be pertinent to industrial
studies, It is possible that a considerable amount of the difficulty
exporienced in establishing assembly line procedures may have been prow
duced by attempts to force many different individuals with different opti-
mal rates of responding to work at the same speed.

The possibility of an individualized, consistent personal tempo also
provides reason to seriously question the assumptions underiying the
interpretation of speed tests as measures of intelligence or gpecific
sbilities, A consistent relationship betwsen intelligence and personal
tenpo has never been demonstrated, Therefore, it is posaible that some
of the variation among individuals on certain speed tests is due, not to
differences in intellectual ability, but to differences in personal tempo,
In view of this hypothesis, it is interesiing to note that the Digit
Symbol Subtest of the Wechsler Adult Intelligence Scale is one of the
subtests which correlates lowest with general intelligence. It certalnly
seams that further research is indicated in the area of the relationship
between personal tempo and performance on speed tests,

Another area in which certain aspects of personal tempo seem o
have some applicability is that of personality tests. It would seem that
the concept of a consistent personal tempo lends some support to the
practice of many clinicians of attributing special significance to unus-
uwally short or long reaction times to specific aspects of some personality
tests, e.g. Word Association Test, Rlorschach Psychodiagnostie. If indie

viduals adopt a rather consistent manner of responding to such complex
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perceptual stimull as lorschach cards or T A T pictures, than it may very
well be that a sudden change in this rate of responding reflects the
presence of rather intense, emotionally disrupting factors. However, this
inference would be applicable only to intra-individual variation, One
would not be warranted in concluding that differences smong individuals
in overall reaction time t0 certain test stimali reflect differences in
smotionality of resyonse, since these differsnces may be due primarily to
initial differences in personal tempo, Certainly the above mentioned
implications of the concept of personal tempo for cllnical evaluation
warrant further investigation. A pood starting point would be a thorough
study focusing upon a comparison of the personal tempos of, so called,
normal individuals with those of individuals evidencing different symptoms
of organic and functional pathology.

In conelusion, it is felt that the results of this study have con.
tributed additional information to the concept of a consistent "personal
tempo® which may have an important effect upon many different forms of
behavior,




CHBAFTEZR VI
SUMARY

The purpose of Lids study was to determine the effects of certain
drugs (stimulant and tranquiliser) upon the consistency of perscnal tempo,
Fourteen subjects (7 males and 7 {emales) wore asked to perform o nunber
of tasks belore the particular drug was adainistered and twice aflterward
{at intervals of one and two hours after aduinistration of the drug). A
placebo was also administered in order to control for the possibllity of
factors other than the direct effects of the drugs producling significant
changes., The tasks performed (which served as operational measures of
personal tempo) were the followings tapping patterns of dois on a telee
graph key; reading science and literature; making circles and squares with
the right and left handsy and swinging the right and left arms, both arms
simultanecusly, and the right and left legs,

In all, every subjeci was tested under three differeni experimental
conditionss before and afier the aduiaistration of a stinulant, trane
quiliger, and placebo. The order im which the three conditions were tested
was rotated, and the different conditions were tested on sseparate days.

The resulls were analyzed by the method of analysis of variance,
Although the tapping rates changed significantly after the administration
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of the tranquilizer, and the “circles and squares” rates changed signie
ficantly after the administration of the tronquilizar, it was concluded
that one would not be justified in stating that these changes were due
primarily to the dirsct effects of the drugs. In general, it was cone
cluded that the overall eonsistency of personal tempo was not significantly
and consistently effected by the drugs. Scme speculations were made
regarding the implications and applications of the concept of personal
tempo to industrial problems, intelligence and personality tests, and a
more comprehensive theory of temporal organization of behavior, A number

of suggestions for further research were indicated,
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