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CHAPTER I
INTRODUCTION AND STATEMENT OF PROBLEM

It is aléommon experience for some people to have pre-
game jitters. It is also common for this uneasiness or |
apprehension to disappear once the game action has begun. The
tranquilizing effect of movement, in and of itself, is widely
accepted by physicai'educators. Still, there are times ﬁhen
an individual's performance is marred by his being too tight
or trying too hard., Physical educators are familiar with this
latter problem when introducing new motor skills to students.
Tenseness, overaction, and overreaction slow the progress of
many students in acquiring a desired skill level. An under-
standing of the interacting actors of task complexity, overt
nmovement, and anxiety would be beneficial for those concerned

with teaching or learning motor skills.

Statement of the Problem
The problem of this study was to find out the effects
of anxiety, warm-up condition, and task complexity on the

learning of a simple motor skill task.

Purposes of the Study
The major purpose of this study was to determine the

effects of manifest anxiety, task complexity, and warm-up



conditions on learning a two-phase serial type motor task.
Another purpose wag to consider the impliéations of these
effects for physical educators, coaches, and others interested
in improving educational practices and securing optimum per-

formance levels.

Hypothesis

To carry out the purposes of this study the following
hypothesis was formulated.

There will be a .triple interaction among manifest
anxiety levels, task éomplexity. and warm-up conditions when
individual differences in general motor ability are used as
a covariate control such that (2) under the no warm-up
condition, the high_manifest anxilety group will score sig-
nificantly higher than the low manifest anxiety group on the
simple task, but will score significantly lower than the low
manifest anxiety group on the complex task; and (b) under the
warm-up condition, the high manifest anxiety group will score
significantly higher than the low manifest anxiety group on
the simple task, but will not score significantly different

than the low manifest anxiety on the complex task.,

Definition of Terms
The terms used in this study are defined as follows:

1. Manifest anxiety is the level of general uneasiness

and apprehension, as well as drive level to achieve, as re-

flected by scores on the Taylor Manifest Anxiety Scale.




2. High manifest anxiety represents a level of manifest

anxiety traits as reflected by scores of twenty-one or more

on the Taylor Manifest Anxjety Scale.

3. Low manifest anxiety represents a level of manifest

anxiety ftraits as reflected by scores of seven or less on the

Taylor Manifest Anxiety Scale.

4, wWarm-up condition is a series of general motor exer-

cises performed prior to attempting a task and are generally
unrelated to the movements required by the task.

5. No warm-up condition consists of sitting passively

for a length of time equal to that required for the warm-up
condition prior to attempting a ﬁotor task.

6. General metor ability is an individual's level of
ability in a widé raﬁge of motor activities as reflected by

his score on the Barrow Motor Ability Test Indoor Battery.

7. Task complexity is the relative difficulty of the two

phases of the serial type motor task used in this study ané
are known separately as the simple task and the comples task.

8. Simple task as used in this study consists of two

five-cent coins tossed from the back of a hand into the air
and grasped one at a time from above with the tossing hand in-
two distinct motions while the coins are air-borne.

9. Complex tacsk as used in this study consists of three

five-cent coins tossed from the back of a hand into the air
and grasped one at a time from above with the tossing hand in -

three distinect motionsg while the coins are air-borne.



Background and Significance
Anxiety is a somewhat nebulous term used quite freguently
to describe several phenomena. Cattell exemplifies this when
he says.,

To add to the difficulities, the subject (anxiety)
has also been trodden into a sematic morass; for some
writers equate anxiety with fear, some with neurosis,
others merely with conflict, and yet others make a
masterpiece of confusion by making it synonymous with
drive or motivation of any kind:l
Taylor2 found that subjects high in manifest anxiety

traits performed better than subjects low in manifest anxiety
traits in a simple task involving eyelid conditioning response.
This finding demonstrates that anxiety could well be a deter-
miner of drive level and be an indicator of motivation.
Anxiety has been described also as a disorganizer of
effective action. Studies by Taylor and Spence.3 and Farber

and Spenceu

had findings that indicated this to be true when
the task was more complex than the simple conditioned eyelid

response. Also, it was found that high anxiety subjects

1Raymond B. Cattell, Personality and Motivation Structure
and Measurement, (New York, 1957), p. 657.

2Janet A. Taylor, "The Relationship of Anxiety to the
Conditioned Eyelid Response,” Journal of Experimental Psy-
chology, XLI (February, 1951), 81-92.

37anet A. Taylor and Kenneth W. Spence, "The Relation-
ship of Anxiety Level to Performance in Serial Learning,”
Journal of Experimental Psycholozy, XLIV (August, 1952), 61-64.

uI. E. Farber and Kenneth W, Spence, "Complex Learning
and Conditioning as a Function of Anxiety,” Journal of Ixper-
imental Psychology, XLV (February, 1953), 120-125.




needed more trials to reach a criterion level than did the
low anxiety subjects in learning the more complex task.

Ryan andg Lakie5 conducted a study concerning performance
scores of high and low anxiety level subjects in relation to
competitive and noncompetitive conditions. The results indi-
cated the high anxiety subjects did well in the noncompetitive
situation, but that the pressure of the competitive situation
tended to interfere with their performance.

General muscle tension is often mentioned as a wmani-
festation of high anxious people. Cattell amends this, however,
when he states

General nuscle tension did not correlate in the

way a tense person might expect from Introspection.

What correlated with the anxiety factor was tension

in the trapezius, the large muscle thag runs from the

shoulder to the back of the head . .

The effects of muscle tension upon accuracy 1is reported
in a study by Russell.’ His findings indicated that the
degree of accuracy and the degree of tension are inversely

related and that there is more variability in scores under

. tension conditions than under relaxed conditions.

5E. Dean Ryan and W. L, lakie, "Competitive and Non-
competitive Performance in Relation to Achievement Motive
and Manifest Anxiety," Journal of Personality and Social
Psychology, I (April, 1965}, 342-3%435,

. 6Raymonq B. Cattell, "The Nature and Measurement of
Anxiety," Sc1entific American, CCVIII (March, 1963), 98.

7 James T. Russell, "Relative Efficiency of Relaxation
and Tension in Performing an Act of Skill," Journal of
General Psychology, V-VI (April, 1932), 330-343,




A survey of studies concerning the effecfs of warming
up prior to criterion performance indicates specificity to
the individual, the task to be performed, and whether the
warm-up was related or unrelated to the task. A summary of
these studies is reflected in Ulrich's statement:

A number of researches have indicated that
physiologically there is no need to warm-up the

muscle before exercise and further evidence has

indicated warm-up is much more related to psycho-

logical expectations than to physiological changes
induced by activity.8

Ulrich continued with a practical suggestion, ". . .
don't put girls through a gymnastic drill before their basket-
ball or hockey game--if you insist that they must warm-up,
make sure that they do so by practicing basketball or hockey
skills."” These statements reflect the general nature of the
findings regarding warm-up.

Thompson9 conducted a study concerning the effects of
related and unrelated warm-up in several activities. His
findings were that unrelated warm-up did not improve per-
formance in sprint swimming, endurance swimming, typing for

speed, typing for accuracy, and leg strength. Related warm-

up did facilitate performance in sprint swimming, endurance

SCeleste Ulrich, "The Tomorrow Mind--Implications of
Research for Teaching," Anthology of Contemporary Readings,
edited by Howard S. Slusher and Aileene S. Lockhart (Dubuque,
1966), p. 318.

9Hugh Thompson, Effect of Warm-up Upon Physical Per-

formance in Selected Activities,” The Research Quarterly,
XYTY (Mawv. 105R)Y. 231.21A.




swimming, and basketball free throw shooting. Related warm-
up did not facilitate typing for either speed or accuracy.

Mathews and Snyderlo

conducted a study of performance in
the 440-yard dash under a no warm-up condition and a warm-up

condition that was both related and unrelated to the task of

running; They found no significant differences in the times

of running the dash under the warm-up conditions.

Tuttle.ll in a study of the effects of heat and cold on
muscle, found that cooling was more effective in slowing down
the relaxation time after a muscle contraction than in slowing
down the time of muscle contraction. Under certain conditions,
this seems t¢ indicate that warming of muscles would facilitate
movement efficiency where movements of alternately flexion and
extension are required in rapid sequence. A cool muscle, at
that instant when it should relax, would act as an antagonistic
muscle out of harmoeny with the desired movement.

The foregoing separate studies concerning manifest anx-
iety, task complexity, and warm-up conditions form the core
of the scope and results relevant to this study., It was felt
the results of the present study would aid in clarifying the

role of unrelated physical activity on learning various motor:

tasks for approximately 40 per cent of the students enrolled

lODonald K. Mathews and H. Alan Snyder, “"Effects of Warm-

up on the 440-Yard Dash,* The Research Quarterly. XXX
(December, 1959}, 446- &51.

Ly, w. ruttle, "The Physiologic Effects of Heat and Cold

A MiaaosaYa " A dela M mdad 0 Ta___. " Arxrvee




in physical education classes. Also it was felt that the
findings from this study would have implications for the
widely held concept as expressed by Ulrich *. . . that
movement in and of itself may be the best ataraxic or tran-

quilizer available to man.“12

Limitations of the Study

This stucy was limited to male students enrolled in
regular physical activity classes at North Texas State
University meeting oﬁ_Tuesday and Thursday of each week.

A post-hoc limitation was the @ifficulty of the two
levels of the task used in the study. The simple task was
more complex than was anticipated and the difficulty level
of the complex task limited the distribution range of per~

formance scores.

Basic Assumption
It was assumed that students selected as subjects would
be cooperative, honest, and serious during all parts of the

experiment.

Procedures for the Study

The Taylor Manifest Anxiety Scale under the title of

Biographical Inventory was administered to 306 male students

meeting Physical Education 116 classes on a Tuesday and

Thursday schedule of each week., Students scoring twenty-one

12



or more and seven or less were designated high manifest
anxiety subjects and low manifest anxiety subjects respectively.

The Barrow Motor Ability Test Indoor Battery was admin-

istered to all qualified high and low manifest anxiety subjects.
The individual scores obtained on this batitery were transformed
to T-scores and summed for use as a covariate to équate all
subjects statistically on general motor ability.

Four groups, two of them designated as high manifest
anxiety and two of them designated as low manifest anxiety,
were formed. One of two warm-up conditions was assigned to
each of the four manifest anxiety groups so that 6ne high man-
ifest anxiety group had one condition assigned and the other
high manifest anxiety group had the other condition. The two
low manifest anxiety groups also had the two warm-up conditions
assigned in & similar manner. These warm-up conditions were
performed prior to the attempts at the simple and complex
coin toss and grasp tasks. The subjects' scores obtained on
the two levels of task complexity were computed to test the
tenability of the research hypothesis parts. The .05 level
of significance was used to reject hypothesis parts stated

in the null form.



CHAPTER II
REVIEW OF THE RELATED RESEARCH

This study was concerned with the interacting effects of
anxiety levels, task complexity, and warm-up conditions on
learning a serial type motor task for male college students,
A review.of the related research provided the basis for the
development of the éfudy and the formation of the hypothesis,
The review of the related research was confined primarily to
the general areas of anxiety and warm-up as they pertaired to
performance and learning of motor tasks with some kindred

studies reviewed as they pertained to thesec basic areas,

Anxiety and Motor Behavior
The review of the research concerning anxiety revealed
an abundance of studies; however, research on the more
specific concern of this study was limited. Particularly
limited were research studies on the relationship of mani-
festations of anxiety and the more overt types of motor

performance and motor learning.

Research Studies on Anxiety

The review of studies on anxiety znd its effects on
responses in varying circumstances included studies of mani~

festations associated with anxiety. General muscle tension
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is often reported by people considefed to be ﬁighly anxious,
but Cattell1 amends this somewhat by localizing the tension
to the trapezius muscle of the neck and shoulders.

The effects of muscle tension on the performance of a
motor skill aé compared to more relaxed performance was in-
vestigated by Russell.2 He used forty college undergraduate
males and females as subjects in an experiment where the per-~
formance accuracy of the subjects was measured on a tennis
ball toss at a target task under relaxation, tension, and
natural tossing circumstances. The order of the toss attempts
by matched groups was regulated so that all subjects had all
conditions for the same number of tosses. The results obtained
warranted the experimenter to draw the coneclusion, resiricted
to the conditions of the experiment, that the degree of
accuracy and the degree of tension are inversely related,
Another conclusion drawn from the findings of this study was
that the degree of variability is a direct function of the
degree of tension.

A similar reiationship to the amount of tension in anxious
individuals is the situation of competition and non-competition

and its effects on high and low anxious individuals as reported

1Raymond B. Cattell, "The Nature and Measurement of
Anxiety," Scientific American, CCVII (March, 1963), 98.

2James T. Russell, "Relative Efficiency of Relaxation
and Tension in Performing an Act of Skill," Journal of
General Psychology, V-VI (April, 1932), 330-3L3,
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in a study conducted by Ryan and Takie.> This study utilized
male college students as subjects and they were obtained from-
a physical education program on the basis of extreme scores,

both high and low, on the Taylor Manifest Anxiety Scale.4

Forty qualified subjects performed a task involving the trans-
fer of colored washers from one peg to another as fast as they
could using the reflection in a mirror instead of direct
" vision. .Each subject was tested individually and was told
that his score was very good regardless of the time involved.
The procedure called for each subject to accept a challenge
from a confederate experimenter, which all of the subjects
accepted, to try an additional five trials to see who was the
faster at the task., The results of this study gave evidence
that the high anxious individual did well in the noncom-
petitive situation but that his performance was affected
adversely by his anxiety or fear of failure in the competitive
situation.

The relationship of tension levels, both inherent and

induced, with manifest anxiety was investigated by Lovaas.5

3E. Dean Ryan and W. L. lakie, "Competitive and Non-
competitive Performance in Relation to Achievement Motive
and Manifest Anxiety," Journal of Personality and Social
Psychology, I (April, 1985), 342-3W5,

uJanet A. Taylor, "A Personality Scale of Manifest
Anxiety," Journal of Abnormal and Social Psychology, XLVIII
(April, 1953), 285-290.

50. Ivar Lovaas, "The Relationship of Induced Muscular
Tension, Tension Level, and Manifest Anxiety in Learning,*
Journal of Experimental Psychology, LIX (March, 1960), 145~152,
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Anxliety was determined by a short form of the Taylor Manifest

Anxiety Scale6 in 110 male college students., Inherent muscle

tension was assumed to be reflected in the subjects' eyelid
blink rate. Induced muscle tension wes accomplished by the
use of a dynamometer which was connected to the circuits of -
the paired word assocliation screen for preset tension levels.
The.tension level, when reached, activated the lamp to pro-
ject the paried words of the task. These paired words were
either high associated, low assocliated, or had competing
association. It was hypothesized that manifest anxiety scores,
general muscle tension, and induced muscie tension were re-
lated to each other as a generalized drive and could be
interchangeable in their effect on performance or could be
summated for total effect on performance greater than any one
by itself. The results indicated no support for a summative
relationship between manifest anxiety score and induced muscle
tension; but that there was support for a summative and inter-
changeable relationship between muscle tension and induced
muscle tension.

Another form of stress, in the form of time pressure,
7

was investigated by Castaneda and Lipsitt’ to determine the

6A. W. Bendig, "The Development of a Short Form of the

Manifest Anxiety Scale," Journal of Consulting Psychology,
XX (October, 1956), 384-385.

?Alfred Castaneda and Lewis P, Lipsitt, "Relation of
Stress and Differential Position Habits to Performance in
Motor Learning," Journal of Experimental Psychology, XVII
(January, 1939), 25-30.
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relationship of this form of stress to performance in a
motor~learning task. The subjects for this study were 108
fifth~grade boys and girls randomly assigned to stress and
non-stress groups. The non~stress group members were permitted
to respond to a light-stimulus, switch-response task arrange-
ment as quickly as they could with no time 1limit requirements
specified. The stress group had exactly the same sequence and
" number of trials as the non-stress group, but they were in-
structed that for the trial to be counted as a correct response
it had to be made within one second of the onset of the light-
stimulus. Actually, the stress group was permitted two seconds
to respond. Each subject in both groups had ten trials at

each of eight light-switch combinétions. A console with two
horizontally parallei rows of eight lights and eight switches
were utilized for the task. Four of the light-switch combi-~
‘nations had the appropriate switch directly under the light,
while the other four light-switch combinations had the appro-
priate switch either one switch to the left or right of the
switch that was directly under the light. It was interpreted’
from the results that stress facilitated performance in those
instances where ﬁhe.response switch was directly under the
stimulus light, but that stress interfered with performance
where the response required more discrimination as in finding
the appropriate switch that was either to the right or left

of the switch directly under the stimulus 1light. This exper--

iment was with a random sample and aid not take into account
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anxiety levels of the subjects but it does show the results
of induced stress on simple and more complex task performance.
Feshbach and Loeb8 conducted a study to obtain evidence
bearing upon the mechanism underlying the relationship between
measures of anxiety and performance on learning tasks. This
study more specifically was an effort to see which theory the
results would support; the drive-facilitation theory or the
theory which stresses the effects of the interference produced
by the responses made to anxiety. Forty-five elementary
psychology student volunteers were selected as subjects on the

basis of their high scores on the Taylor Manifesi Anxiety

Scale.9 The first part of the experiment required the sub-~
jects to lcarn a list of six pairs of nonsence syllebles of

low associative value to a criterion of two correct itrials.

The instructions for this task were given in an iﬁformal and
relaxed manner. After this initial learning task the subjects
were randomly assigned to an ego-threat group or to a control
group. Both groups were given a new list of nonsense syllables
which included thé initially learned pairs of syllables inter-
spersed among new pairs. The control group was given
instructions for the new task in the friendly, informal, and

reassuring tone as in the initial task instructions while the

BSeymour Feshtach and Armin Loeb, "A Further Experimental
Study of a Response-Interference Versus a Drive-Facilitation
Theory of the Effect of Anxiety Upon Learning," Journal of
Personality, XXVII (December, 1953}, 497-506,

9

TaleI‘. __Ec Cito ’ ppo 285"2900
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ego~threat group had instructions given in a rather grave and
serious tone. The results of the data were interpreted as
being incompatible with the drive-facilitation hypothesis,
but it was also difficult to support the interference expla-
nation without a modified view. A post hoc categorization of
subjects was found in which the subjects who learned the
initial list of nonsense syllables the fastest also recalled
more of the list under the ego-threat conditions than did the
moderate rate of learning subjects.

Mandler and Saraéon.lo advocates of the response~inter-
ference theory, conducted a study in which they investiigated
anxiety and learning aé reflected by the scores of thirty-
three Yale studenis serving as subjects on intelligence test
type tasks. These subjects were obtained from 154 students on
the basis of extreme anxiety scores on an instrument spgcially
designed for this study. Fifteen low anxious subjects and
eighteen high anxious subjects were randomly divided into
three subgroups; success, fallure, and neutral. After the
completion of the‘first stage of the experiment the subjects
were told that they did very well, did very badly, or merely
to proceed to the next stage of the experiment. In the next '
part of the experiment all subjects were given trials on

different versions of the same type test. The findings of

10George Mandler and Seynmour B, Sarason, "A Study of
Anxiety and Learning,” Journal of Abnormal and Social
Psychology, LIII {April, 1952), 166-173.
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this study warranted the experimenters to make several con-
clusions. One conclusion was that the mean time scores of the
low anxious group were better than those of the high anxious
gfoup for the first five trials of the test. Another of the
several conclusions drawn was that anxiety drive of the high
anxious group tended to facilitate learning as the learning
process proceeded. Still znother conclusion from the results
" of this study was that knowledge of results in the form of
intervening reports of either success or failure facilitafes
the low anxious group"s performance but depressed the high
anxious group's performance.

Shephard and Abbeyll

conducted a study designed to in-
vestigate the relationship between manifest anxiety and
performance on a comblex perceptual-motor task. Two groups

of subjects differing in degree of manifest anxiety were
obtained and from each of these two groups tﬁenty-eight male
and female college students were selected so that four groups
could belformed with all four groups differing on sex and
manifest anxiety. The task performed was trials on the Toronto
Complex Coordinator which was reported as a double-light
assembly arranged in nine rows of nine lights each with the

alignment of lights accomplished by the movement of an air-

plane type control stick. The complexity of the task was

11a, H. Shephard and D. S. Abbey, "Manifest Anxiety
and Performance on a Complex Perceptual-Motor Task,”
Perceptual and Motor Skiils, VIII (December, 1958), 327-330.




18

manipulated for blocks of time for a standard task and the
reverse of the standard task in which the movement of the
control stick to the right moved the flashing light se@uence
to the left. The reverse of the standard task alsoc changed
the relationship of the forward and backward movement of the
control stick to the corresponding lights. The résults of
the experiment were in keeping with other experiments in-
volving anxiety and complex task performance. It was found
that the non-anxious subjects were superior in terms of both
a2 higher number of matches and a lower error-match ratio. It
was also found that males showed superiof performance on both
the standard and reverse standard tasks.

Studies such as the foregoing Shephard and Abbey study
where visual perception is a factor raises the question of the
relationship of manifest anxiety and visual acuity. A study

was conducted by Calhoun and Johnstonlz that investigated this

13

relationship. The Taylor lManifest Anxiety Scale was admin-

istered to 381 college males and females to obtain subjebts
representing both'high and low extremes of manifest anxiety
traits., After obitaining possible subjects by this means and
eliminating those students with impaired vision, there were

four females and seventicen males in the low anxious group

12Jo Anne Calhoun and James 0. Johnston, "Manifest
Anxiety and Visual Aculity,” Perceptual and ilotor Skills,
XXVII (December, 1968), 1177-1178.

13Taylor. op. cit., pp. 285-290.
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and eleven females and ten males in-the high énxious group.
The test of visual acuity for all members of both groups
utilized a stimulus chart containing thirty-three fine-line
circles one inch in diameter on a white background. Six of
these circles were completely closed while the remaining
twenty-seven circles had a tenth of an inch gap. -These gaps
were located in one of the four positions, top, bottom, right,
or left., The chart was illuminated in an otherwise dark room
by a twenty-five watt flood light and each subject was seated
seven feet from the chart and asked to describe each circle
as completely closed or open at one of the four positions.,
The results of the experiment confirmed that high anxious
subjects make sizgnificantly more errors than low anxiety sub-
jects on the visual task. |

Another factor investigated in conjunction with anxiety
was reaction time. Nash and otherslu investigated the re-~
lationship of manifest and induced anxiety on simple reaction
time. Thirty-six female college studenis were placed in low;
medium, or high aﬁxiety groups based on the ranking of their

scores on the Taylor Manifest Anxiety Scale.l5 From this’

grouping arrangement, one-half of the subjects in each group

were randonly selected for stress or no-stiress conditions

luEd L. Nash and others, “"Effects of Manifest and Induced
Anxiety and Experimenter Variability on Simple Reaction Time,”
Percentual and IlMotor Skills, XXII (January, 1966), 483-487.

Lraylor, op. cit., 285-290.
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while performing trials of simple reaction time on a key
release-1light stimulus apparatus. It was found that under

the stress condition of induced shock, simple reaction time

was slower than the no-stress condition, but that simple
reaction time is not affected by the level of manifest anxiety.

17 dis-

In a study by Grice.16 and reported by Nash and others,
criminative reaction time and anxiety were found to be
negatively correlated.

Taylor and Spenqe18

conducted an investigation of the
relationship of anxiety to the performance of a task.that
required serial learning. Subjects for the study were obtained
from an introductory psychology course class on the basis of
extreme seores on the anxiety scale devised by Taylor.l9
Twenty high anxious and twenty low anxious subjects repre-
senting the upper and lower 15 per cent of the class
distribution were selected as subjects. A memory drum type
apparatus was used that exposed the words "right" or "left"

at a uniform rate in a sequence that was to be memorized by

each subject. A ériterion_level of two successive faultless

16

R. G. Grice, "Discrimination Reaction Time as a
Function of Anxiety and Intelligence,” Journal of Abnormal
and Social Psychology, L (January, 1955), 7i~74,

17Nash and others, op. cit., 483-487.

lBJanet A. Taylor and Kenneth W. Spence, “The Relation-
ship of Anxiety Level to Performance in Serial learning,"
Journal of Experimental Psychology. XLIV (August, 1952), 61-64,

lgTaylor, op. cit.
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series was used with a record kept of the number of errors
and the number of trials required to reach the criterion level
for each subject. The results were in agreement with the ex~
pected outcome in that the high anxious individuals had
significantly more errors and required a larger number of
trials to reach the criterion level of performance. The
record of errors indicated that the points of choice that were
most difficult provided the greatest differences between the
two groups of subjects.

Anxiety has béen described as a disorganizer of'effective
action. Studies by Taylor and Spence.20 and Farbver and

21 had findings that indicated this to be true when the

Spernce
task was more complex, These studies found that high anxiety
subjects needed more trials to reach a criterion level than
did the low anxiety subjecfs in learning the more complex

task.

Warm-up and Motor Performance
The review of the research concerning the value of pre-
liminary exercise on motor performance is not consistent.
Often similar studies have contradictory conclusions drawn
from findings that should be more closely related if there

is a pattern for the value of warm-up.

20Taylor and Spence, op. cit., pp. 61-64,

21 I. E. Farber and Kenneth W. Spence, "Complex Learning
and Conditioning as a Function of Anxiety," Journal of Ex-
perimental Psychology, XLV (February, 1953), 120-125,
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Research Studies on Warm-~up

Three studies are reported by Karpovich and Ha1e22 con~

cerning the effect of warming-up prior to motor performance.
They classify warm-ups as beiﬁg of two types, general and
formal. General warm-up was defined as exercises involving .
large groups of muscles, massages, hot showers, or other
means to ralse the temperature of the body. Formal type
warm~-up consists of the movements that are used in the actual
performance. The first study reported was designed to compare
fhe effects of deep ﬁassage‘with that of preliminary exercise
upon the time of running 440 yards., Light digital stroking
was used as a control and to detect any psychological effect
from massage. Seven track athletes of Springfield College
were used as subjects and all of them were members of the
freshman or varsity track teans. Sixty test runs were made;
twenty after maséage.'twenty after preliminéry exercises, and
twenty after the placebo digital stroking. All warm-up con-
ditions lasted for ten minutes. Three afternoons per week
for three weeks were used to make the time measurements on a
rotated schedule for the sﬁbjects such that each day all
warm-up conditions were utilized. The results of the study
showed no significant difference in the running times after

deep massage, preliminary exercises, and digital stroking.

22Peter V. Karpovich and Creighton J. Hale, "Effect
of Warming-up Upon Physical Performance,” The Journal
of the American Medical Association, CLXII (December, 1956),

1117-1119.
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The experimenters élso concluded that since there was no sig-~
nificant differencé in the running times, the psychélogical
effect of massage was not discernible.

The second study reported by Karpovich and Hale was a
follow up to the first study. The results obtained in the -
first experiment showed that performances were equally good
after deep massage, preliminary exercises, and digital
stroking; therefore, the second experiment was designed to
compare running times affer digital stroking with those of
ﬁo preliminary warm-up. The investigation was to determine
the psychological value, if any, of the placebo digifal
stroking. Five college track athletes were used as subjects.,
Each of the subjects was tested four times--twice after
digital stroking and twice after no preliminary warm-uﬁ. The
4450-yard run on an indoor track was the activity used for
testing. The results of the no warm-up condition runﬁing time -
was an average of 59.2 seconds while the average time attained
after digital stroking was 59.5 seconds. Statistical conm=-
putation indicated no difference between the effects of these
two conditions. The resulfs were also interpreted by the
| experimenters to mean that whatever the psychological effect
of digital stroking could be, it did not affect the running
times,

The third experiment reported by Karpovich and Hale was
a follow up to the first two experiments in an effort to

control a possible variable of warm-up activity prior to the
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onset of the experiment. Three college students wefe used as
subjects and were assumed to be in excéllent condition phys-
ically for the experiment because of their experience over a
period of several months on the bicycle ergometer in another
study. The bicycle ergometer was used in this experiment
with the performance of thirty-five pedal revolutions in the
shortest possible time being the task. This number of pedal
revolutions at a prescribed work load was deemed to be equiv-
alent to running 100 meters. Twenty-four test rides were
made; twelve after no warm-up and twelve after warm—up'con-'
sisting of'siﬁty pedal revolutions per minute for five minutes
with a load of 5.5 pounds. The average time for the task
without warm-up was 14.2 seconds, and 13.7 seconds with warn-
up. Computation using a t-ratio showed that the warming-up
did not have a significant beneficial effect on the bicycle
ergometer ride times. The muscle temperature of the men in
this experiment was measured and the range of temperaturelin
the subjects in the cold state was 97.5 to 98.6 degrees
Fahrenheit while the temperature in warm-up subjects was in.
the range of 99.7 to 101.1 degrees Fahrenheit. The experi-
menters pointed out these temperature measures to show that
similarity between performance time with and without prelim-
inary exercise cannot be explained by assuming that subjects
who were scheduled to have a cold run were warmed-up by

walking to the laboratory.
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Tutt1923 reports the resulis of a series of experiments
involving-the effects of heat and cold on muscle. The pro-
cedure for one experiment was to pack the gasirocnemius
muscles of a group of subjects in ice for various periods of
time and, then compare the activity of the cooled muscles
with their activity at normal body temperature. The results
of this comparison showed that cooling the intact gastroc-

' nemius muscle for five minutes increased the contraction
process time by 50 per cent. The data showed that while the
contraction time was slowed by cooling the muscle, the re-
laxation time is slowed more markedly. Concerning this slowed
relaxation time, the experimenter was of the opinion that
pulled muscles may be explained by the failure of muscles to
relax at the proper time in movements of rapid extensidn and
flexion.

In another experiment by Tuttle, heat produced by short-
wave diathermy was applied to the intact gastrocnemius muscles
of twenty subjects selected at random. The effect of fhe
heat on the activity ¢f these muscles was studied and com-
pared to the activity of muscles rested for the same length
of time as the heating procedurs. The data revealed that
resting a muscle has no significant effect on the duration of
contraction and relaxation, but that the muscie heated for

twenty minutes significantly decreased the contraction and

23w. W. Tutitle, "The Physiologic Effects of Heat and
Co0ld on Muscle," Athletic Journal, XXIV (November, 1943), 45,
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relaxation time. It was pointed out that, similar to the
cooling of muscle experiment, the most significant effect
was.on the period of relaxation. The results of the two ex-
periments together indicate that cooling is more effective in
slowing down muscle activity than heating has on accelerating
activity.

Mathews and Snyderzu conducted a study to determine if
| physical warm-up affects the running time of high school boys
participating in the 440-yard dash and to record injuries, if
any, during the experimental period. Fifty high school stu-
dents with limited track experience were selected as sﬁbjects
from two cbnsecutive class periods. The experiment was con-
ducted over a period of four weeks with the time trials made
during the first fouf days of each week. The subjects in the
first period were divided so that there were ten subjects in
the experimental group and fifteen in the control group. The
second period subjects were divided so that there were fifteen
subjects in the experimental group and ten in the control
group. During the second week the subjects® assignments were
reversed, Weeks three and four procedures were repeats of
weeks one and two. Fach subject ran the 440 yards a total of’
sixteen times, eight times as a member of the control group
and eight times as a member of the experimental group. The

experimental group had no preliminary warm-up prior to

zuDonald K. Mathews and H. Alan. Snyder, "Effects of

Warm-up on the 44%0-Yard Dash," The Research Quarterly, XXX
(December, 1959), 446-451,
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running for time while the control group performed a warm-up
sequence composed of jogging and calisthenics. The results
of the data obtained indicated that within the limitations

of the study warming up prior to performing the 440-yard dash
did not significantly improve the time over running the same
distance without preliminary warm-up. There were no injuries
reported or observed during the experiment.

A study of the comparative effects df rest, exercise, and
cold spray upon performance in spot-running was conducted by
Sills and O Rlley.25 ‘-BEighteen men who were college students
served as subjects., FEach subject initially performed five
ten-second bouts of spot-running with a ten-éecond rest be-~
tween bouts after warming up for ten minutes on an indoor
track by walking andljogging. Each spot-running bout Was mon-
itored by a Sills electric contactor that counted the number
of steps taken by the right foot. After the initial five
bouts of spot-running each subject on one day rested, on
another day exercised, and on still another day had a cold
spray applied to his abdomen prior to performing five more
ten~-second bouts of 5pot—runniﬁg.' The subjects were divided
into three groups and the order of the treatments prior to
each day's spot-running was rotated so that six subjects had

one treatment, six subjects had anocther treatment, and six

25prank D. Sills and Vernon E. O'Riley, "Comparative
Effects of Rest, Exercise, and Cold Spray Upon Performance
in Spot~Running,” The Research Quarterly, XVII (May, 1956},
217-219.
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subjects had still another treatment. For the rest_period.
the subjects lay in a supine position for eight minutes. The
exercise treatment required the subjects to walk and jog for
ten minutes. For the cold application, the subjects had their
abdomen sprayed for eight minutes with water with a range of
temperature of 44 to 48 degrees Fahrenheit. On the basis of
the findings in thils study, physical performance as measured
by spot-running is improved more by cold applications than by
the rest or exercise.conditions used, and more by rest than
by exercise. The experimenters further concluded that if the
difference in measures from the initial and final bouts is
considered to be a measure of the recovery from fatigue, cold
applications are more effective than either rest or exercise
for recovery from fatigue.

DeVrie526 conducted a study concerning the effect of
several different warm-up conditions on swimming for speed
for 100 yards by competitive swimmers. The subjects were
highly skilled, competitive swimmers who swam a fotal of.195
time trials under five warm-up conditions. Each subjecf had
three time trials using his competitive swimming stroke with
no warm-up and three time trials after each of four warm-up
conditions; 500~yard swim, six minute hot shower, cales~

thenics, and massage. The group as a whole showed significant

26Herbert A. DeVries, "Effects of Various Warm=-up
Procedures on 100-Yard Times of Competitive Swimnmers,” The
Research Quarterly, XXX (March, 1959), 11-20,
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improvement only following the 500-yard swim warm-up, where-
as the breast-strokers and dolphin swimmers as a group had
their best and significant improvement following the cal=-
isthenics warm-up., The free stylers as a group_showed a
significant decrease in speed in their trials after performing
the calisthenics warm-up.

Another study with three experiments was conducted by
Carlilez? using swimming performance and warm=-up conditions
as the variables. In the first experiment the experimenter
was the lone subject. The experimenter-subject set up trials
daily and swam 220 yards either after an eight minute hot
shower or with no warming up of any kind. A record of the
trial conditions and times was kept and was computed for sta-
tistical probability regarding the better times obtained
under the warm-up condition. The 1.5 per cent better time
obtained under the warm-up condition was significant at the
.01 level,

The second experiment reported in Cariile's study
utilized ten swimmers swimming a total of 230 time trials for
40 yards with and without preliminary hot showers. A method
of rotation was used in performing the warm-up condition so
that each subject served as his own coﬁtrol. The results of

this experiment were reported to be highly significant for

27Forves Carliile, "Effect of Preliminary Warming on
Swimming Performance,"” The Research Quarteriy. XXVII
{(May, 1956), 1l43-151.
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the difference in times with the better times obtained under
the hot shower warm-up condition.

The third experiment was an extension of the other two
experiments. The purpose was to determine the effects of
hot shower warm-ups of one minute and eight_minutes duration
on swimming 40 yards. Ten subjects swam fifty-six trials
with each subject serving as his own control by a system of
warm-up condition rotation., The results of the difference in
times under these two warm-up conditions was significant.at
the .01 level favoring the eight nminute shower warm-up con-
dition over the one minute shower warm-up condition.

Thompson28 investigated the effects of formal and in-’
formal warm-up on performance in several activities. The
purposes of this study were to determine whether warm-up
affected speed in swimming a thirty yard sprint and endurance
in swimming for a five minute period, accuracy in basketball
free throw shooting, accuracy in bowling, speed and accuracy
in typing, and strength of the legs. Formal warm-up was
defined as exercises in which the movements are those that
imitate the activity for which the performer is getting
ready, and informal warm-up was defined as exercises in which
the movements are the general, free movements undertaken

solely for raising the temperature of the muscles.

28Hugh Thompson, "Effect of Warme-up Upon Physical Per~

formance in Selected Activities," The Research Quarterly,
XXIX (May, 1958), 231~-246, )
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The swimming experiment used thirty~-four sprint swimmers
and twenty-six endurance swimmers obtained from five college
physical education classes as subjects., Four weeks were used
in testing the subjects of both groups so that each group was
tested six times with no warm-up, three times with a formal
varm-up, and three times with an informal warm-up. Statis-
tical consideration of the data obtained froﬁ the testing led
to the conclusion that formal warm-up does improve speed in
swimming thirty yards, but that informal warm-up does not
improve speed in swimming thirty yards. It was concluded
that endurance swimmers improve in the number of laps swum
in five minutes by participating in a formal warm-up.prior to
testing, but that they dc not improve in the number of laps
after participéting-in an informal warm-up. |

Twenty freshman basketball players served as subjects in
the basketball free throw experiment. Each subject had sixty
free throw attempts under each of the two warm-up conditions;
no vwvarm-up and formal warm-up. The procedure used was for
each subject to have tweniy attempts each testing day. The
two warm-up conditions were alternated for each day's activ-
ities. On the days requiring no warm-up the subjects were
tested as soon as they were suited up for basketball practice.
On the days requiring the formal warm-up condition, the sub-
jects had ten minutes of general floor shooting, ball passing
for three minutes, and the shooting of ten free throws prior .

to testing. Formal warm-up before being tested improved the
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accuracy in free throw shooting over no warmnup prior to free
throw shooting. A critical ratio was obtained in statistical
computation which was beyond the .01 level of significance.

In the experiment concerning bowling, fifty-six experi-
enced league bowlers' scores were obtained from league
records. The first two games in the series of games played
over a period of ten days were used to organize the date. The
first game on each of the ten days was used as the task under
no warm-up while the second game was considered to the task
after a formal waerup; namely, the first game. The scores
were computed and the conclusion was made that accuracy is
improved in bowling when bowlers participate in a formal type
warm=-up.

Typing for speed and accuracy was another experiment
conducted under three warm-up conditions: no warm-up, formal
warm-up, and informal warm-up. Thirteen female college typing
students with a minimum of one previous semester of typing
were used as subjects. Each subject was tested each day for
speed and accuracy on a five minute typing test after a warm-
up condition was performed. The warm-up conditions were
alternated so that each subject had six testis under the no
warm=-up cendition, three tests under the formal warm-up con-
dition, and three tests under the informal warm-up condition.
All tests were scored for standard words per minute aﬁd marked
for the number of errors. Under the conditions of this ex-

periment it was concluded that iypists do not improve in speed
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or in accuracy of typing after participating in an informal
or a formal warm-up prior to performance.

A study concerning the effect of specific warm-up
condifions on speed, strength, and accuracy was conducted
by Skubic and Hodgk:’ms.z9 Thirty-one women physical education
majors participated in a series of tests preceded.by conditions
of no warming-up, a general warm-up, and a related warm-up.
The test for speed was a sprint ride of .10 mile on a bicycle
ergometer. The strength test was the maximum distance a-sub-.
ject could throw a softball. Accuracy was tested by the
number of successful attémpts in basketball free throwing.
The subjects were divided into three groups and each group was.
assigned 2n activity to be tested on under the various warm-up
conditions. A total of 360 tests were used to;compute the
differences in performance scores under the warn-up conditions.
The results indicated no signifiéant differences aﬁong the
saveral means of scores but that there was a slight tendency
toward better scores in tests preceded by related type
warm-ups. -

Somewhat contradictory results regarding the effects of
warm-up on the softball throw for distance was reported by

Michael, Skubic, and Rochelle.30 The study utilized

. 29Vera Skubiec and Jean Hodgkins, "Effect of Warm-up
on Speed, Strength, and Accuracy,"” The Research Quarterlv,
XXVIII (May. 1957}, 147-152.

3OErnest Michael, Vera Skubic, and Rene Rochelle,
"Effect of Warm-up on Softball Throw for Distarice,”
The Research Quarterly, XXVIII (December, 1957), 357-363,
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seventy-seven male college physical education studepts to
investigate the effects.of no warm-up, related warm-up, and
unrelated warm-up on the softball throw for distance. The
related and unrelated warm-ups were comparatively more
strenuous than the short duration exercises used in another:
.study undertaken in part by Skubic and Hodgkins.Bl In the
present study the subjects were divided into three groups and
assigned the warm-up conditions on a rotated basis for testing.
The results from these tests showed no significant difference
" between the performances under the related and unrelated
warm-up conditions but that both were significantly better
than the performance under the no warm-up condition.

32

Pacheco .conducted a two part study concerning prelim-
inary exercise and its effect on jumping ability. The first
experiment had ten experienced subjects perform ninety or

~ more vertical jumps preceded by one of four warm-up conditions:
Ino warm-up, isometric stretching, isotonic running in place,

or knee bends. The performances following the three prelim-
inary exercises were significantly better than the performance
after no preliminary exercise.

The second experiment disguised the purpose of the tests

and had fifty men jumping ten times each under the same

31Skubic and Hodgking, op. cit., pp. 147-152.

32 Betty A. Pacheco, "Improvement in Jumping Performance
" Due to Preliminary Exer01se.” The Research Quarterlv, XXVIII
(March, 1957), 55-63.
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warm-up conditions as in the first experiment. The findings
of this second experiment were in accord with those of the
first experiment in that significant improvement was ob-
tained in performances under the warm-up conditions as.
compared to the no.warm-up condition., The impfovements in
performances were reported to range from 2.9 to 7.8 per éent.
Lottér33 used twenty college men to perform'two tests
involving speed of arm movement under two conditions of
preliminary warm-up,qf differing duration. The task con-
gisted of a bicycle pedal arrangement with a prescribed work
load turned as rapidly as possible after bouts of exercises
of either two or four minutes. In this experiment warm-up
exercises were without effect but there was some improvement
in performance in the second task attributed to the préctice
on the first task. It was reported that this was partic-
ularly true in the initiai phase of the second task.
| Fsychological advahtages of warm-up prior to per-~
formance was investigéted by Smith and BozymowskiBb as a
function of the attitude towards warm-up. Eighty-six
college women were divided into four grdups on attitude

toward warm-up and an assignment of a warm-up or no warm-up

3BWillard S. Lotter, "Effects of Fatigue and Warm-
up on Speed of Arm Movement,” The Research Quarterly, XXX
(March, 1959), 57-65.

34Judith L. Smith and Margret F. Bozymowski, "Effect
of Attitude Toward Warm-ups on Motor Performance," The
Research Quarterly, XXXVI (March, 1965), 78-85.
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condition. The resuits were such that the subjects with a
favorable attitude toward warm-up performed significantly
better on an obstacle race under a warm-up condition than
those subjects with a favorable attitude toward warm-up that
did not perform preliminary exercises prior to performance.’
Those subjects with less favorable attitude toward warm-up
had performances that were not facilitated by preliminary
exercise.

A study of the research concerning stress adaptation
and exercise was made by Michael.35 He reports that evi-
dence indicates that adaptation to exercise produces a
measure of protection against emotional stress. He further
reports that the advantage of exercise lies in the fact
that the defense mechanism is stimulated and that exercise
is not similar to other stresses. However, he points out
that the use of exercise as a means of adapting to stress
raises many questions that cannot be answered at the present

time.

35Ernest D. Michael, Jr., "Stress Adaptation Through
Exercise,” The Research Quarterly, XXVIII (March, 195?).

50-53.




CHAPTER III
PROCEDURES OF THE STUDY

Description of the Subjects

The subjects for this study were seventy-two students
- enrolled in regular physical activity classes at North Texas
State University during the 1369 spring semester. These
subjecis were obtainéd from students meeting class on
Tuesday and Thursday of each week at one of the three morning
periods. The subjects’ ages ranged from eightéen through
twenty-three years with the exception of two subjects who
were twenty-five and thirty years old. All procedures of the
experiment concerned with subject participétion were carried
out during the regular class ﬁeriods on three class meeting
days. The activities of the threec days were conducted so
that all subjects completed the same items on the same day.

Students who.otherwise qualified to continue from one
day's activities to the next but were absent on the next day
that activities pertéining to the study were held, were arbi-
trarily dropped from the study. Twenty-eight students out of
-the 119 students who qualified the first day were dropped
because of this reason. Another eighteen subjects were ran-
domly dropped from the study at the conclusion of the
experiment in order to have an equal -number of subjects in

each group to facilitate the computational procedures.
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The activities of the first day consisted of adminis-
tering a manifest anxiety scale. On the second day, a three
item general motor ability test was administered to students
that qualified as subjects according to their manifest anxiety
scores. The third day consisted of thirty simple and thirty
complex task attempts for all subjects after they performed

an assigned warm-up condition.

Subject Selection and Group Assignment

The Taylor Manifest Anxiety Scale under the camouflaged

title of Biographical Inventory was administered to 306

students enrolled in regular'physical activity classes for
the purpose of selecting subjects on the basis of manifest
anxiety traits. (See Appendix A.) The manifest anxiety
scale was administered to these students during their regular
class peribd with the aid of their regular class instructors
serving as proctors.

Students scoring twenty-one or more were selected as
members of the high manifest anxiety group. Students scoring
seven or less were selected as members of the low manifest
anxiety group.

A score sheet for the subsequent tests was devised for
each gualified student. (See Appendix B.) Each high and low
manifest anxiety subject had a code number digit entered on
his score sheet to indicate his group assignment. The

scores of twenty-one and seven reflect the 80th and 20th
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percentiles respectively in reference te the norms for a
sample of 1971 college student‘s.1 The number of students
with high anxious qualifying scores was sixty-two, or about
20 per cent of the number of students initially sampled.
Fifty-seven, or about 18 per cent of the total, qualified as
low anxious students. |

Fach of the two groups, the high manifest anxiety group
and the low manifest anxiety group, was further divided into
two groups so that the members in each half ﬁere matched as
closely as possible on their manifest anxiety scores. This
resulted in two high manifest anxiety groﬁps matched on man-
ifest anxiety scores and two low manifest anxiety groups
matched on manifest anxiety scores so as to make the assign-
ment of the two warm-up conditions as unbiased as possible.

One warm-up condition was assigned to each of the high
manifest anxiety groups by the flip of a c¢oin. The same pro-
cedure was used to assign the two warm-up conditions to the
two low manifest anxiety groups. The warm-up condition
assigned to each group was entered in code on each group
member's score sheet.

The details of the two warm-up conditions are as follows:

Warm-up condition-~The warm-up condition consisted of

eight general calisthenics type exercises that were conslidered

to be unrelated to the two phase serial type motor task used:

1Janet A. Taylor, "A Personality Scale of Manifest
Anxiety,” Journal of Abnormal and Social Psychology, XLVIII
(April, 1953), 285-290.
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in this study. These exercises in the order administered

were arms extended body twist-upright position, arms extended-
body twist-bent at the waist, hands and arms extended between
legs twelve inches behind heels in bouncing motion, side
straddle hops, push ups, sit ups, squat thrusts, and running
in place. These exercises required eight minutes. The warm-
up condition also included a rest period of approximately

five minutes after the exercises for recovery from any
fatiguing effects from the exercises,

No warm-up condition--The no warm-up condition consisted

of sitting passively on benches for a length of time equal to
that required for the warm-up condition including the recovery-
tima, |

As a control for the effects which the order of simple
and complex task performance might have on the outccme of the
experiment dealing with task complexity, one-half of each of
the four groups performed the complex coin-tossing task before
the simple coin-tossing task; the other half of each group

performed the simble task before the complex.

General Moteor Ability Testing Procedures
Equating all four manifest anxiety groups on general
motor ability was believed to be an important centrol. Due
to the infeasibility of doing this by direct means, summed

T-scores, as reflected by the subjects' transformed raw
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scores on the Barrow Motor Ability Test Indoor Batter,v2 were

considered as a potential covariate control. This general
motor ability battery consisted of three items--the standing
broad jump, medicine ball put, and zigzag run. The battery
was administered on the second day with the aid of students’
and physical education instructors.

Two courses for the standing broad jump were used. Tape,
marked off in inches from a starting line, was used to measure
the distance of the jump on both courses. Both jumping areas
were laid out on a single 12 x 12 foot tumbling mat. Three
students were used at each of the two courses to monitor,
measure, and record the subjects® jumps. Each subject was
allowéd three jumps, however, his best jump was recorded as
his score.

Two zilgzag run courses were set up using folding chairs
as course markers, Each course was proctored by a physical
education instructor with two students as aids. Stop watches
were used to time the three required trips through the course
to the nearest tenth of a second. One attempt was allowed
for each student with the exception of a few subjects that
became misrouted for some reason on their first try or hit
one of the chairs used as course markers. These subjects were
permitted to try the zigzag run until they had an error free

attempt,

2Harold 1. Barrow, "Test of Motor Ability for College
Men," The Resgearch Quarterly, XXV (October, 1954), 253-260.
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One medlcine ball put area was used and it was mérked
in one foot intervals to facilitate measuring the tosses.
Fach .subject was allowed three tries and his best toss was
recorded on his score sheet.

All subjects were free to take the three items of the
battefy in any order they desired. A limiting factor of
this freedom was the medicine ball put because of the single
court provision.

A simple analysis of variance of the high manifest
anxiety and low manifest anxiety groups' general motor.abil-
ity scores produced an F(3, 68) <1. The summary of this
analysis is reported in Table 1. Thus, generallmotor ability,.

as measured by the Barrow Motor Ability Test Indoox Batiery,

is unrelated to anxiety as measured by the Taylor Manifest

Anxiety Scale.

TABLE I

SUMMARY OF THE SIMPLE ANALYSIS OF VARIANCE OF
THE HIGH ANXIETY AND LOW ANXIETY GROUPS®
GENERAL MOTOR ABILITY SCORES

Source  Sum of Squares | df | Variance Estimate | F Ratio

Between 1758.33 3 586,11
Within boohl,67 68 628, 56

Total 4&500.00I 71
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Tasleata Gathering Procedures

The third and final day of subject participation in the
Study was used to gather simple and complex task attempts
data under specified conditions., It was at the beginhing
of the class periods on this day that the two phases of the
serial type motor task to be performed were revealed to the
subjects for the first time.

The subjects were instfucted that the simple task in-
volved two five-cent.coins and that the complex task involved
three five-cent coins. Demonstrations of successful and un-
successful task attehpts for each task were given. 1In addition
to the demonstrations, instructions pertaining to how the
tacks were to be performed were read aloud by the investi-
gator. {See Appendix C.)

All subjects were told the sequence and order of activ-
ities as designated by the code numbers on their individual
score sheets. The subjects with code numbers for the warm-up
condition performed the calisthenic exercises while those
subjects with code numbers for the no warm-up condition sat
passively on benches. During the rest period of the two
warm-up conditions, instructions concefning the order in
which the tasks attempts would be tried were given.

Each subject had a student scorer that marked his score
sheet either good or not good after each attempt. Each
student tried thirty attempts for each task level. Scores

reflected successful attempts on each of the two levels of
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task complexity. All score sheets were collected and scored

by hand.

Instruments

3

The Taylor Manifest Anxiety Scale” is a paper and pencil

test consisting of fifty true-false items, Each item has
polarity properties of high and low manifestations of anxiety
depending on the true or false answer appropriate to the
item. The test is scored according to the number of high
anxious answers. According to Taylor.h in a sample of 1971
college students the scores of twénty-one and seven'represent
the 80th and 20th percentiles, respectively, in a distri-
bution that was slightly skewed positively. This-skewness

is reflected by the score of about thirteen representing the
50th percentile while the mean score was 1l4.5.

Test~retest procedures yielded a Pearson produce-moment
coefficient of correlation of .89 after a lapse of three
weeks, .82 after five months, and .81 after nine to seven-
teen months. While these figures indicate a relatively high
degree of test reliability, it should be noted that the mean
scores were lower by about two points on the retest,

There is considerable evidence that the test does

measure manifest anxiety. A comparison of scores between a

3Janet A. Taylor, "A Personality Scale of Manifest
Anxiety,” Journal of Abnormal and Social Psycheology, XLVIII
(April, 19537, 285-290.
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college student sample and a neurotic and psychotic patient
sample assumed to be highly anxious is such evidencé. This
comparison revealed a mean score of approximately.thirty-four
for the patients which is equivalent to the 983.8 percentile
score in the student distribution.5

The Rarrow Motor Ability Test Indoor Battery6 is a

three item battery consisting of the standing broad jump,
medicine ball put, and zigzag run. Construction of the test
was based on expert opinion in relation to eight selected
factors believed to be highly relevant to motor ability.
These factors-were agility, hand-eye-foot-eye coordination,
speed, power, arm and shoulder coordination, strength, and
flexibility. Tweniy-nine tesits were selected as potential
measuring devices for these factors and were administefed to
222 male college students. The scores were transformed to
T-scores, summed, and a correlation matrix was formed that
included intercorrelations of all items to criterion items.
Final selection of the three items for the battery was on
the basis of high correlation with the criterion and low
corfélation with eéch other. Reliability coefficients of the
three items on test-retest are .89 for the standing broad
jump, .79 for the zigzag run, and .89 for the medicine ball

put. Validity of the battery is reported to be .92. Scoring

51hid., p. 290,

6Harold M, Barrow, "Test of Motor Ability for Colle%e
Men," The Research Quarterly, XXV (October, 1954), 253-260,
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tables are available for transforming raw scores into T-
scores. A general motor ability score is obtained by summing

the T-scores of the three items.

Procedures for Treating Data
The hypothesis of this study was tested by means of a
2 ¥ 2 % 2 analysis of variance technique with repeated
mezsures on the last factor.7 The independent variables
were the two levels each of anxiety, warm-up conditions, and
task complexity. Thé task complexity variable was the re-
peated measure. The dependent variable was the scores on

the coins tossing and grasp tasks.

?B. J. Winer, Statistical Principles in Experimental
Design, (New York, 1562), pp. 337-34%4,




CHAPTER IV
ANALYSIS OF THE DATA

The data obtained for this study were analyzed through
the use of three statistical technigues. The first technique

was a simple analysis of variance utilizing the data obtained

from the administration of the Barrow Motor Ability Test In-

door Battery. This was done to determine the homogeneity

among the four manifest anxiety groups on general motor abil-
ity in consideration of a possible analysis of govariance
approach to the simple and complex task scores. The results
of this test were not significant, F(3, 68)<< 1, p> .05.
Therefore, inasmuch as the four manifest anxiety groups did
not differ significantly in motor ability, scores on the

Barrow Motor Ability Test Indoor Battery were not used as a

covariate control, and a 2 x 2 x 2 analysis of variance was
performed on the coin tossing task data. This analysis in-
volved two levels of anxiety (high and low), two levels of
warm-up (warm-up and no warm-up), and two levels of task
complexity (simple and complex). The task complexity factor
involved repeated measurements. The summary of the results

of this anslysis is presented in Table II, and the correspond-

ing means and standard deviations are reported in Table III.
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TABLE 11

SUMMARY OF ANALYSIS OF VARIANCE OF COINS
TOSSING AND GRASPING SCORES

Source of Variation af MS F

Between Subjects _ 71 _

A (Anxiety) 1 73.677 1.740

B {Warm-up) ‘ 1 31.177 (<1

AB 1 396,670 9. 368w

Sub jects within groups

{error between 68 42,343

Within Subjects 72

C (Task) 1 8,387.511 | 351,427#%

AC _ 1 21.003 [<1

BC 1 31.169 1.306

ABC _ 1 91.845 3.848%

C X Subjects within groups
(error within) é8 23.867

*Significant at the .10 level.

#*Significant at the .01 level.
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TABLE III

MEANS AND STANDARD DEVIATIONS OF GRCUPS' SCORES
UNDZER TWO LEVELS OF ANXIETY, WARM-~UP,
AND TASK COMPLEXITY

Task Complexity
Anxiety Warm-up N
Levels Conditions
Simple Task | Complex Task
Mean = 15.667 | Mean = 1.833
Warmn-up 18
S.D. = 7.008| S.D. = 2.587
High Anxiety
Mean = 18.722{ Mean = 3.556
No warm-up |18
S.D. = 7.067{ S.D. = 5.241
Mean = 22,778 | Mean = 4,222
Warm-up 18
- S.D. = 6.478| S.D. = 4,479
Low Anxiety
Mean = 16,000| Mean = 2,500
No warm-up {18
S.D. = 6,155 S.D. = 4,597
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Findings Related to the Hypothesis

It was hypothesized there would be a triple interaction
among manifest anxiety levels, task complexity, and warm-up
conditions such that {a) under the no warm-up condition, the
high manifest anxiety group would score significantly higher
than the low manifest anxiety group on the simple task, but
would score significantly lower than the low manifest anxiety
" group on the complex task; and (b) under the warm-up con-
dition, the high manifest anxiety group would score
significantly higher than the low manifest anxiety group on
the simple task, but would not score significantly different
than the low manifest anxiety group on the complex task.

The interaction of manifest anxiety, warm-up, and task
complexity was not significant. F(1, 68) = 3.848, p> .05,
On the basis of this finding, the research hypothesgis of
interaction among anxiety levels, warm-up conditions} and
task complexity was not accepted.

The interaction of anxiety levels and task complexity
was also non~-significant, F(l, 68)<1, p> .05, as was
the interaction between warm-up and task complexity,
F(1, 68) = 1.306, p.=>.05. The interaction of anxiety levels
and warm-up conditions was, however, highly significant,
F(1, 68) = 9.368, p << .01.

The main effect ude td the level of anxiety was not

significant, FP(1, 68) = 1.740, p> .05, nor was the main
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effect of warm-up conditions, F(1, 68)< 1, p*~ .05. The
main effect for the two levels of task complexity, simple and
complex, was highly significant, F(1, 68) = 351.477, p < .01,
Therefore, the complex task was significantly more difficult
than the simple task.

Because the interaction between anxietj levels and warm-
up conditions was highly significant, a simple effects analysis
0f the corresponding main effects was performed. A summary
of the means and standard deviations of the groups' scores
under the two levels of anxiety and the two levels of warm-up

are reported in Table IV,

TABLE IV

MEANS AND STANDARD DEVIATIONS OF GROUFS' SCORES
UNDER TWO LEVELS OF ANXIETY AND TWO
LEVELS OF WARM-UP

Warm=-up Conditions
Anxiety Levels :
Warm-up No Warm-up
Mean = 17.500 Mean = 22,278
High Anxiety S.D., = 8.554 S.D. = 10,984
'n = 18 n = 18
Mean = 27,000 Mean = 18,500
Low Anxiety S.D. = 6.966 S.D. = 8.815
n =18 n = 18
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The performance of the high anxiety group without warm-
up was significantly beftter than that of the high anxiety
group with warm-up, F(1, 68) = 4,851, p<=.05. Of the two
high anxiety groups then, the mean score of 22.278 for the
group with no warm-up was significantly better than the mean
score of 17.500 for the group with warm-up.

The performance 6f the low anxiety group with warm-up
was significantly bettér than that of the low anxiety group
without warm-up, F(1, 68) = 15,350, p<< .0l. The mean scores
for this significant difference in performance were 27.000
for the low anxiety group with warm-up and 18.500 for the
low anxiety group without warm-up.

The performance of the.low anxiety group with warm-up
was significantly better than that of the high anxiety group
with warm-up, F(1, 68) = 19,182, p= .0l. The mean score for
the low anxiety group with warm-up was 27.000 and the mean
score for the high anxiety group with warm-up was 17.500.

Under the no warm-up condition, the performance of the
high anxiety.group and the low anxiety group was not sig-
nificantly different, F{(1, 68) = 3.020, p = .05. While the
mean score for the high anxiety group with no warm-up of
22,278 was better than the mean score for the low anxiety
group with no warm-up of 18.500, it was not significantly

better.
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Discussion

The findings of this study were interpreted as generally
supporting the position of anxiety interpreted as a drive or
motive state. An exact application of the theory of Taylor
and Spence1 to the results of this study could not, however,
be made without some adjustments of interpretatioh due to the
complexity of the tasks used in this study. In the sense of
a typical simple task being a single response, as in classical
conditioning experiments, the two coins task (assumed to- be
the simple task in this study) was apparently too complex to
be termed a simple task. Also, the complex task, the three
coins taék, was much too difficult. The limited range of
scores on the complex task, as indicated by the fact that of
the seventy-two subjecis, thirty-two had no successful attempts
at all, was evidence of the extreme complexity of this task,
The two coins task was alsc extremely difficult for the sub-
jects of this study as evidenced by the fact that 39 per cent
of the subjects' scores fell below the 50 per cent of success-
ful attempts. on thelbasis of this interpretation it was
somewhat surprising that the performance of the high anxiety
group was better than the low anxiety group under the no
warm-up condition, although the difference was not statis-

tically significant. It does, however, tend to emphasize

lJanet A, Taylor and Kenneth W. Spence, "The Relation-~

ship of Anxiety Level to Performance in Serial Learning,"
gougﬁal of Experimental Psychology, XLIV {August, 1952),
l"" ]
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the change in direction of the high anxiety and low anxiety
groups’ performance scores under the prior calisthenic type
warm-up condition.

If we assume simply that both tasks used in the present
study are complex, the Taylor and Spence drive theory can
account quite well for these results. Warm;up apparently
increased the drive or motivation level of both the high and
‘low anxiety groups. This increase in drive facilitated the
performance of the low anxiety group by motivating them..

The increase in drive produced by warm-up disorganized the
performance of the high anxiety group by increasing their
already high state of motivation beyond the optimum., In the
case of improved performance scores for the low anxiety group,
the increase in motivation resﬁlted in strengthening tﬁe
correct initial response. For the decline in performance
scores for the high anxiety group, the increase in motivation
provably resulted in strengthening the competing responses as
has been found in other studies.

The results of the various performances found in this
study can also be explained by the perceptual-field theory.
The non significant difference in performance of the high
and low anxiety groups under the no warm-up condition would
constitute the stress of the tasks consistent within the
range of normal striving for the maintenance of well being.
However, with the added stress provided by the warm-up con-

dition, the task was perceived as a challenge for self
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enhancement by the low anxiety group, and, therefore, an
increased desire for this enhancement resulted in a‘better
performance. The high anxiety group, on the other hand,
reacted to the normal stress of the task interacting with
the stress afforded by the warm-up as a perceived threat to .
the maintenance of their well being. - Under this perceived
threat, performance scores deteriorated as defensive mechan-
isms such as dlstortions in the perceptual field and over-

' reaction took place.



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The problem under consideration was a study of the
interacting effects of anxiety levels, warm-up conditions,
and task complexity oﬁ learning a serial type motor task for
male college students. In order to further clarify the
problem the primafy pﬁrpose was to determine the interacting
effects of high anxious and low anxious male students’ |
learning performance on a two phase gerial type motor task
under prior warm-up and no warm-up conditions.

The subjects for this study were seventy-iwo male stu-
dents enrolled in regular physical activity classes at North
Texas State University during the 1969 spring semester. The
subjects were obtained frecm students meeting class on Tuesday
and Thursday of each week at one of the three morning periods.
All procedures of the experiment concerned with subject par-
ticipation were carried out during the regular class peribds
on three class meeting days. The activities of the three
days were conducted so that all subjects completed the same
items on the same day.

The activities of the first day concerned the admin-

istration of the Taylor Manifest Anxiety Scale to 306

56
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students under the camouflaged tifle of Bilographical Inven-

tory. Students scoring twenty-one or more were selected as
menbers of the high manifest anxiety group while students
scoring seven or less were selected as members of the low man-
ifest anxiety group. EFach of the two groups were further
divided into twe groups so that members in each half were
matched as closely as possible on their manifest anxiety
scores. |

The second day's activities were concerned with the

administration of the -Barrow Motor Ability Test Indoor

Battery to all students who gqualified on manifest anxiety
test scores. The results of the students' performance on
the three items of this test were utilized statistically to
test the hOmogeneity'of the four manifest anxiety groups on
general motor ability. The results of this analysis was
that the four manifest anxiety groups did not differ sig-
nificantly on general motor ability.

One of two warm-~up conditions was assigned by chance to
that one high manifest anxiety group and one low manifest
anxiety group had the warm~up condition while the other high
manifest anxiety group and low manifest anxiety group had the-
no warm-up condition. The warm-up condition was a series of
general calisthenic type exercises for a period of eight
minutes while the no warm-up condition was a resting period

of the same duration.
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One further division of each of the four manifest
anxiety groups was made prior to the third day’s activities.
One-half of each of the four manifest anxiety groups were
agsigned by chance to try all of the simple task attempts
first and then to try all of the complex task atiempts while
the other half of each of the four groups were deéignated to
fry all of the complex task attempts first and then try all
of the simple task attempts. This division was made for the
purpose of negating -any ordering effect the two.levels of the
task of the experiment might have.

The third and final day of subject participation in the
study was used 10 gather simple and complex task attemptis
data under spacified conditions, It was at this time that
the two phases of the serial type motor task to be attempted
was revealed to the subjects. Both phases of the serial
type motor task began with five-cent coins placed on the
back of the preferred hand between the wrist joint and out-
stretched finger tips. Within these limits, the spacing of
coins was at the discretion of each subject. The coins were
to be tossed simultaneously into the air with an arm and
hand movement. While the coins were air-borne, the subjects -
were to grasp the coins from above, one at a time, with dis-
tinct grasping motions equal in number to the number of
¢oins involved in that particular phase of the task. Any
deviation from this criterion was judged an unsuccessful

attempt. The two phases of this serial type motor task were
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referred to individually as the simple task and the complex
task, Two coins were used for the simple task whilé three
coins were used for the complex task.

All subjects followed a sequence of activities deter-
mined by their assigned warm-up condition and the complexity
of the first task attempts to be tried. Each subject tried
thirty attempts for each task level after he had performed
his assigned warm-up condition. Scores were recorded for
successful attempts on each of the two levels of task com-
pPlexity.

After all of the activities of the experiment were com-
pleted it was necessary to drop eighteen students by drawing
lots so as to have an equal and even number of subjects in
each of the four manifest anxiety groups. The loss of.these
students as subjects was due to absenteeism of some students
who had been assigned to groups. Students were arbitrarily
dropped from the study when they missed any of the scheduled
activities. The final number of subjects for the study was
seventy-two--eighteen in each of the four manifest anxiety
groups.

Computations were made to determine the homogeneity of
the four ﬁanifest anxiety groups on general motor ability.
This analysis was performed in consideration of a possible
need of a subsequent analysis of covariance technique. A
simplé analysis of variance utilizing subjects' performance

scores on the Barrow Motor Ability Test Indoor Battaery
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indicated no significant differences in motor ability among
the four groups utilized in the study. On the basié of this
finding it was assumed that the four manifest anxiety groups
did not differ significantly on general motor ability and

that a subsequent analysis of covariance was not warranted..

An analysis of variance technique corresponding to a
2 x 2 x 2 factorial design with repeated measﬁres on one
factor was utilized to analyze the data collected for this
experiment. The finqings from this analysis were related to
ihe hypothesis and the primary purpose of the study.

It was h&pothésized that there would be a triple inter-
action among manifest anxiety levels, task complexity, and
warm-up conditions such that (a) under the no warm-up con-
dition, the high manifest anxiety group would score |
significantly higher than the low manifest anxiety group on
the simple task, but would score significantly lower than the
low manifest anxiety group on the complex task; and (bd) under
the warm-up cendition, the high manifest anxiety group would
score significantly higher than the low manifest anxiety
group on the simple task, ﬁut would not score significantly
different than the low manifest anxiety group on the complex -
task.,

The interaction of anxiety; wérm-up and task complexity
waé not significant at the .05 level. On the basis of this
finding, the research hypothesis of interaction among anxiety

levels, warm-up, and task complexity was not accepted.
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The interaction of anxiety levels and task complexity
was not significant at the .05 level, nor was the interaction
of warm-up and task complexity significant at the .05 level.
The interaction of the anxiety levels and the warm~up con-
ditions used on this study was significant beyond the .0l
lJevel. The main effect of manifest anxiety levels was not
significant at the .05 level. Similarly, the main effect
due to warm-up conditions was not significant. The main
effect for the two lgvels of task complexity was highly
significant; that is, the complex task was significantly more
difficult to ﬁerform than was the simple task.

In order to interpret the significant interaction effect
found for anxiety levels and warm-up condition, a series of
simple effects analysis were performed. The high anxiety
group with the prior no warm-up condition performed signif-
icantly better than the high anxiety group that had the
prior calisthenic type warm-up. For the low anxlety groups,
the low anxiety group with the calisthenic itype warm-up
scored significantly better than the low anxiety group with
no warm-up. Under the warﬁ-up.condition. the low anxiety
group performed significantly better than the high anxiety
group. Under the no warm-up condition, the high anxiety
group performed better than the low anxiety group, dbut not

significantly.
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Conclusions

RBased on the findings of the study, two concluéions
were formulated. The first was that the use of calistheniec
type warm-up prior to engaging in a motor learning situation
would be beneficial for improving motor learning in low
anxiety-prone individuals. The second was that the use of
calisthenic type warm-up prior to engaging in a motor
learning situation would have an interfering effect on

motor learning for high anxiety~prone individuals.

Recommendations

The findings of this study suggest some recommendations
for physical educators and coaches. One recommendation is
that universal endorsement of elther calisthenic type warm-
up Oor no warm-up at all should be avoided for optimum
learning to take place in meotor learning situations. Another
recommendation is that it should be recognized that rest
prior to a motor learning performance is as important for
optimum learning in some people as prior warming-up is for
others.

Recommendétions evolving out of this study for further
research are primarily concerned with modifications for
replication studies. It is recommended that a similar study
be conducted using a less complex simple task than was used
fof this study. It seems that a similar study conducted at

the junior high and senior high school levels would be
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beneficial. Also, it is recommended that a single motor
task learning situation with anxiety levels énd warﬁ»up con-
ditions be studied. And aside from the motor learning
recommendations, it is recommended that a similar study be

conducted using already learned motor skills as the task.



APPENDIX A
BIOGRAPHICAL INVENTORY

™

Name P.E. 116, Sac.

School Address Phone

Age » Height _.+ Weight » Classification

DIRECTIONS: This bilographical inventory contains fifty
questions which will provide reference for a grouping pro-
cedure and for selecting people to take part in an experiment.
This will in no way influence your grade in P,E. and ybur
answers will be kept confidential. Please cooperate and
answer each item either with a block type T for true or with
a2 block F for false in the space provided by each number.

Do not pass over an item but give an answer to every
single one. Do not spend time pondering--answer each imme-
diately the way you want to at this moment (not last week, or
usually). You may have answered gquestions similar to these

before, but answer them as you feel now.

&l
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12,
13.
14,
15.
6.
7.

|

18.

|

19.
20,

L

21,
22,

23.
24,

T
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I do not tire quickly.

I am often sick to my stomach.

I am about as nervous as other people.
have very few headaches,

work undér a great deal of strain.
cannot keep my mind on one thing.
worry over money and business.

frequently notice my hand shakes when I try to do
omething.

N 4 L] | L —

I blush as often as others.

I have diarrhea ("the runs") once a month or more.
I Qorry guite a bit over possible trouble.

I practically never blush.

I am often afraid that I am going to blush.

I have nightmares every fow nights.

My hands and feet are usually warm enough.

I sweat very easily even on cold days.

When embarrassed I often break out in a sweat which
is very annoying.

I do not often notice my heart pounding, and I am
seldom short of breath.

I feel ﬁungry almost all of the time.

Often my bowels don't move for several days at a time.
I have a great deal of stomach trouble.

At times I lose sleep cver worry.

My sleep is restless and disturbed.

I often dream about things I don't like to tell
other people.

I am easily embarrassed.



26,

27.
28,
____ 29,

30.

— 31.

320

33

——r————

T

Lo,
)‘L]_.
bz.

L|'3|
Lh,

4s,
Lé.
h7.
__h8,
49,

vt

50,
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My feelings are hurt easier than most people.

I often find myself worrying about something.
I wish I could be as happy as others.

I am usually calm and not easily upset.

I cry easily.

I feel anxious about sometking or someone almost all
of the time,

I am happy most of the time.
It makes me nervous to have to wailt.

At times I am so restless that I cannot sit in a
chair for very long.

Sometimes I -become so excited that I find it hard

“to get to sleep.

I have often felt that 1 faced so many difficulties
I could not overcome them.

At times I have been worried beyond reason about
something that really did not matter.

I do not have as many fears as my friends.

1 have been afraid of things or people that I know
could not hurt me.

I certainly feel useless at times.

I find it hard to keep my nind on a task or job.
I am more self-conscious than most people.

I am the kind of person who takes things hard.

I am a very nervous person.

Life is often a strain for me.

At times I think I am no good at all.

I am not at all confident of myself.

At times I feel that I am going to crack up.

I don't like difficulty or make an important

decision.

to face a

I am very confident of myself.
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APPENDIX B
NAME ' Age Circle One: Fr So Jr Sr
P.E. 116, Séc. » Meeting on Tues. and Thur, at _____ o'clock
RAW SCORE T-SCORE
MOTOR ABILITY SCORE: CODE NUMBERS*
STANDING BROAD JUMP A B C
ZIGZAG RUN

MEDICINE BALL PUT

SUM OF T-SCORES

TASK SCORING DIRECTIONS: IF AN ATTEMPT IS GOOD, CIRCLE GOOD-~IF AN
ATTEMPT IS NOT GOOD, CIRCLE NOT GOCD

1. GOOD NOT GOOD 16. GOOD NOT GOOD 1. GOOD NOT GOOD 16. GOOD NOT GOOD
2. GOOD NOT GCOD 17. GOOD NOT GOQOD 2. GOOD NOT GOOD 17 GOOD NOT GOCD
3. GOOD NOT GCOD 18, GOOD NOT GOOD 3. GOOD NOT GOOD 18. GOOD NOT GOOD
4., GOOD NOT GOOD 19. GOOD NOT GOOD 4., GOOD NOT GOOD 19. GOOD NOT GOOD
5. GOOD NOT GOODR 20. GOOD NOT GOOD 5. GOOD NOT GOOD 20, GOOD NOT GOCD
6. GOOD KOT GOOD 21. GOOD KOT GOOD 6. GOOD KNCT GOOD 21, GGOD NOT GOOD
7. GOOD NOT GOOD 22. GOOD NOT GOOD 7. GOOD NOT GOOD 22. GOOD NOT ¢OOD
8. GOOD NOT GOOD 23. GOOD NOT GOOD 8. GOOD NOT GOOD 23. GOOD NOT GOOD
9. GOOD NOT GOOD 24. GOOD NOT GOOD 9. GOOD NOT GOOD 24. GOOD NOT GOOD
10. GOOD NOT GOOD 25. GOOD NOT GOCD 10. GOOD NOT GOOD 25. GOOD NOT GOOD
11. GOOD NOT GOOD 26, GOOD NOT GOOD 11. GOOD NOT GOOD 26, GCOD NOT GOOD
12, GOOD NOT GOOD 27. GCOOD NOT GOOD 12, GOCD NOT GOOD 27. GOOD NOT GOOD
13. GOOD NOT GOOD 28, GOOD NOT GOOD 13. GOOD NOT GOOD 28. GOOD NOT GOOD
14. GOOD NOT GOOD 29. GOOD NOT GOOD 14%. GOOD NOT GOGD 29, GOOD NOT GOOD
15. GOOD NOT GOOD 30. GOOD NOT GOOD 15. GOOD NOT GOOD 30. GOOD NOT (GOOD

SIMPLE TASK: TOTAL “GOOD" COMPLEX TASK: TOTAL "GOOD"
SCORE ONLY = = = = = = = : SCORE ONLY = = = = = =« =

*CODE NUMBERS: Schedule of digit entries

Under A: 1l--High anxiety group member.
2--Low anxiety group member.

Under B: U4~-Warm-up condition assignment.
5-=No warm-up condition assignment.

Under C: 7--5Scheduled to try all simple task attempts first,
then try all complex task attempts.
8~-Scheduled to try all complex task attempts first,
then try all simple task attempts.
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APPENDIX C

Two Phase Serial Type Motor Task

Both phases of the serial type motor task begin with
five~cent coins placed on the back of the preferred hand bhe-
tween the wrist joint and outstretched finger tips. Within
these 1imits, the spacing of coins may suit you. The coins
.are to be tossed simultaneously into the air with an arm and
hand movement. W¥hile the coins are air-borne, you are to
grasp the coins from épove. one at a time, with distinct
grasping motions equal in number to the number of coins in-
volved in that phase of the task. Any deviation from this
will be judged an unsuccessful attempt. Examples of such
deviations are faliling to grasp cne or more coing while they
are air-dborne, dropping a coin or coins after being caught,
grasping ohe or more coins from below with the palm of the
hand up, trapping a coin or coins to the body or other objects,
grasping more than one coin in one distinct grasp, grasping
with the hand other than the one used te toss the coins, or
grasping a coin or coins when they are other than air-borne.

The two phases of this serial type motor task will be
referred to individually as the simple task and the complex
task., The two coin task is the simple task. The three coin
task is the complex task. Each of you will have thirty
attempts at the simple task and thirty attempts at the com~
plex task. The best possible score will bz thirty for either
task.



Some of you will try all of the simple task first, and
then will try all the complex task attempts. The reverse
order will be true for others of you. Look on your score
sheets where it shows some code numbers in red pencil. Those
of you with a seven under the "C" section will try all simple
task attempts first. Those of you with an eight under the
"C" section will try all the complex task attempts first.
After you have tried thirty attempts of this task, you con-

tinue on to the other task and try it thirty times.
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