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The present investigation was to determine if combining

two mental preparation strategies would be more effective

than a single strategy. In Experiment 1, subjects (n=40)

performed basketball free-throws (20 shots) using one of

these mental strategies: 1) imagery, 2) relaxation, 3)relax-

ation plus imagery, 4) placebo control. Results indicated a

significant main effect with the imagery group performing

significantly better than the placebo control group. In

Experiment 2, subjects (n=40) performed five trials on an

isokinetic leg-strength task using one of the following

mental strategies: 1) preparatory arousal, 2) imagery,

3) preparatory arousal plus imagery, 4) placebo control.

Results indicated a significant trials main effect with all

subjects improving over time. State anxiety results indicated

that the combination group exhibited higher levels of

anxiety than all other conditions.



TABLE OF CONTENTS

Chapter Page

I. INTRODUCTION.............. ..........

Purpose of the Study
Hypotheses
Limitations of the Study
Probable Values of the Study
Definitions of Terms

II. REVIEW OF LITERATURE* ... ...... .... 6

III. METHODS . ....... ........ ... 16

Experiment 1
Subjects and Design
Apparatus
Procedure

Preparatory Arousal
Imagery
Preparatory Arousal Plus Imagery
Placebo Control
Postexperimental Questionnaires

Experiment 2
Subjects and Design
Procedure
Relaxation Group
Imagery Group
Relaxation Plus Imagery
Placebo Control Group
Postexperimental Questionnaires

IV. RESULTS. . ......... ......... 23

Experiment 1
Performance
State Anxiety
High-Activation and General-Activation
Postexperimental Questionnaires

Experiment 2
Performance
State Anxiety
High-Activation and General-Activation



Chapter Page

V. DISCUSSION................. .. .............. 29

Conclusions
Recommendations

REFERENCES . ........... . ....... 35

APPENDICES.................. ............. ...... 39



CHAPTER I

INTRODUCTION

In recent years, the effect that mental factors play in

athletic performance has been acknowledged by both coaches

and athletes alike. They have realized that besides practi-

cing and performing a sport physically, the mental state of

an athlete or a team can significantly influence their sub-

sequent performance. However, the mere knowledge of this

fact is useless unless a theoretical framework of specifying

how athletes can employ these mental strategies can be devel-

bped (Nidef fer, 1976).

Traditionally, coaches and athletes have only emphasized

the physical aspects of drills and practices, whereas the

mental aspects of the performance are rarely practiced. How-

ever, physical education researchers have been concerned with

the effectiveness of mental practice for many years. Most of

the research found positive effects when comparing mental

practice to no practice, although physical practice was al-

ways more effective than mental practice (Clark, 1960;

Halverson, 1949; Kelsey, 1961; Perry, 1939; Smith & Harrison,

1962; Vandell, Davis & Clugston, 1943). Some other studies

also found that alternating mental practice and physical

practice is as good or better than physical practice alone
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(Egstrom, 1964; Oxendine, 1969; Riley & Start, 1960; Surburg,

1968). However, mental practice used in a massed period of

time may cause detrimental effects to performance (Richardson,

1967a).

A form of mental practice or preparation immediately

prior to performance was termed "mobilization readiness' by

Genov (1970). He conducted a study investigating the effect

of mobilization readiness on motor performance and found that

mental preparation immediately before performance enhanced

performance when compared to a control group. Since indivi-

duals are different, their emotional makeup and specific needs

should be taken into consideration when choosing mental pre-

paration strategies. In addition, the kind of task the indi-

vidual is engaging in would also seem to be an important

variable. Specifically, Oxendine (1970) suggests that those

activities requiring mostly speed, strength, or endurance

need a high level of arousal; whereas those activities re-

quiring predominately fine motor control and coordinated

movements need a low level of arousal for optimal performance.

Therefore, an individual might need to "psych-up" or "psych-

down" depending on their own individual needs as well as the

nature of the task.

Recently, researchers have begun to systematically

study the content and effect of specific psyching-up stra-

tegies on motor performance (Shelton & Mahoney, 1978;

Weinberg, Gould & Jackson, 1980). Their results indicated
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that psyching-up effects were task specific, facilitating

performance on a strength task, but having no effect on fine

motor tasks. Gould, Weinberg and Jackson (1980) conducted a

follow up study to determine whether one specific mental

preparation strategy best facilitated performance. Results

indicated that preparatory arousal and imagery techniques

produced the greatest improvement in strength performance,

with preparatory arousal also producing the greatest change

in the cognitive states of arousal, confidence and. effort.

Although the previous studies investigated the effec-

tiveness of psyching-up on motor performance, subjects re-

ported that many times they employed a combination of psyching

strategies. This leads to the question: Is it more effective

to use a combination of psyching-up strategies in a specific

task than using a single psyching-up strategy.

Purpose of the Study

The purpose of the present investigation was to deter-

mine whether using a single psyching-up strategy was more

effective than using a combination of psyching-up strategies

in performing (a) an isokinetic leg strength task and (b) a

basketball free throw task.

Hypotheses

1. The single and combination strategy groups will

perform significantly better than the placebo control group

in both tasks.
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2. The combination strategy groups will perform signi-

ficantly better than the single strategy groups in both

tasks.

Limitations of the Study

The study was limited to the use of eighty college

students currently enrolled in North Texas State University.

These subjects participated in utilizing psyching-up strate-

gies and subsequently were tested on the isokinetic leg

strength test or basketball free-throw test.

Probable Values of the Study

The principal value of the study was to provide additional

information concerning the relationship of psyching-up stra-

tegies to the performance of an isokinetic leg strength task

and basketball free-throw.

Definitions of Terms

1. Mental practice: Symbolic rehearsal of a physical

activity in the absence of any gross muscular movements

(Richardson, 1967a).

2. Mobilization readiness: The state of immediate

readiness before the execution of a given activity of action

(Genov, 1970).

3. Imagery: A systematic thinking of one's performance

in some past or future endeavor (Mahoney, 1979).
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4. Preparatory Arousal: Getting oneself excited,

emotionally aroused, and thus charged-up before performing

an activity.

5. Attentional Focus: To focus attention on task-

relevant cues while eliminating all attention to irrelevant

stimuli.

6. Self-efficacy Statements: Statements that a subject

tells himself just prior to performance (i.e. "I can win").
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CHAPTER II

REVIEW OF LITERATURE

In recent years, there has been a general acknowledge-

ment of the role and effect that cognitive processes have

on athletic performance (Mahoney, 1979). Numerous studies

have provied both experimental and anecdotal evidence that

patterns of thought can influence motor performance (Corbin,

1972; Genov, 1970; Richardson, 1967; a, b; Shelton & Mahoney,

1978; Suinn, 1972, a, b, 1976). Even outside the field of

sport psychology, sport participants relate more and more

to the mental aspect of athletics. Words like "psyching-up"

and "mental toughness" are used by athletes and spectators

alike to refer to their mental state. For example, in his

book entitled The Inner Game of Tennis, Gallway (1974) ex-

plains "how to develop mental skills, without which high

performance is impossible." Furthermore, Gallway provides

reports concerning the importance of mental factors in

maximizing sport performance although there is a lack of

empirical research to support some of these propositions.

Traditionally, coaches have attempted to enhance their

athletes' physical ability with practice, drills, and train-

ing. However, the mental aspects of the mental game are

rarely practiced. For example, Nideffer (1976) suggests
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that one of the reasons why psychological preparation of

athletes has not been emphasized is because of the failure

to provide a theoretical framework that allows us to con-

sistently understand, predict and control the various mental

factors which determine the outcome of athletic performance.

Furthermore, Singer (1972) states that traditional emphasis

on physical practice while neglecting the mental practice

does not utilize the full capacity of an athlete's ability.

Performers seem to go through the motions mechanically,

with little thought or kinesthetic awareness of the essential

movement responses.

In recent years, along with more understanding of the

power of the mind, athletes have discovered that in order

to achieve maximum performance, the proper frame of mind is

necessary. For example, Arnold Schwarzenegger (1977), the

famous bodybuilder, reports a story about how for years

nobody in the world could lift 500 pounds. But once Alexyiev

of Russia lifted 501 pounds, a month after that, three or

four lifters lifted 500 pounds. Schwarzenegger suggested

that the body could not change so much within such a short

period of time, but the mind had changed.

The idea that mental practice can influence performance

has also been an area of concern for physical education

researchers for many years. According to Richardson (19674),

mental practice refers to the symbolic rehearsal of a physical

activity in the absence of any gross muscular movements.
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Although mental practice has been the term most frequently

used, the same topic has been investigated under a variety

of other names (e.g., symbolic rehearsal, imaginary practice,

implicit practice, mental rehearsal, and conceptualizing

practice).

There is an abundance of research in the physical edu-

cation literature comparing the effectiveness of physical

and mental practice in acquiring or developing a motor skill.

Most experiments followed a basic pattern described by

Richardson:

In most studies, a comparison has been made
between the initial physical performance of each
group and its final performance. Changes in per-
formance level resulting from the type of inter-
vening activity are typically expressed in terms
of percentage gains and losses. In the Physical
Practice group (PP) the intervening activity con-
sists in physical practice of the skill to be
acquired. In the Mental Practice group (MP) the
intervening time is occupied in sitting or standing
and rehearsing the skill in imagination.... The
members of the No Practice group (NP) are usually
given clear instructions not to practice the
skill in any way, not to think about it during
the interval (1967a, p. 96),

In investigating the effectiveness of mental practice,

researchers have used different tasks and settings to try

to compare mental practice with actual practice and no

practice. Several studies have found positive effects when

comparing mental practice to no practice (Clark, 1960;

Halverson, 1949; Kelsey, 1961; Perry, 1939; Smith &

Harrison, 1962; Vandell, Davis & Clugston, 1943), although

physical was always more effective than mental practice.
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For example, Halverson (1949) used three comparison

groups in addition to a no practice group in a basketball

free-throw task. The first group was given a demonstration

followed by physical practice and then criticism. The

second group had practice in basketball shooting but with-

out a basket to aim at. The third group had mental practice

while standing facing the basket with preferred foot fore-

ward. All three experimental groups improved significantly,

though the mental practice group improved least. In addition,

no improvement occured in the no practice group. Clark (1960)

also used basketball free-throws to test the effect of mental

practice. One hundred and forty-four male high school

students were divided into three groups: (a) varsity basket-

ball players, (b) junior varsity basketball players; and

(c) novices. He found that among the higher skilled players,

the effects of mental practice and physical practice were

almost the same. However, the novice group improved more

with actual physical practice than mental practice. In

addition, both actual practice and mental practice were

associated with greater percentage improvements in perfor-

mance for the novice as compared to the varsity players.

Although the above studies found positive effects of

mental practice, there is some research that did not find

any significant improvement in the performance of the mental

practice group. Trussel (1952), for example, found no

significant improvement in the performance of the mental
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practice group. Furthermore, Gilmore and Stolurow (1951)

found that the mental practice groups performed significantly

worse than both physical practice group and the no practice

group. One possible explanation is that these studies used

mental practice in a massed period of time, which interfered

with motivation and may have contributed to the detrimental

effects of the mental practice groups.

Other studies have tried to employ various combina-

tions of mental practice with physical practice, rest, and

different instructions (Egstrom, 1964; Oxendine, 1969; Riley

& Start, 1960; Surburg, 1968). The results of these studies

suggested that when mental practice and physical practice

trials are alternated during the acquisition of a skill,

the improvement in.performance will be as good or better

than physical practice trials only.

Many of the mental practice studies separated the

mental practice sessions from the physical practice sessions;

or alternated mental practice sessions with the physical

practice sessions. However, it would seem important to

investigate the improvement of performance following some

form of immediate mental preparation. Genov (1970) calls

this state of immediate readiness before the execution of

a given activity of action "mobilization readiness".

Furthermore, he maintains that mobilization readiness in-

cludes all three psychic components of man: cognitive,

emotional and volitional.
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Genov (1970) conducted a study to investigate the

influence of immediate preparation upon motor performance.

A group of subjects had to perform four tasks: maximum

press of a dynamometer, standing long jump, make five

penalty shots in basketball, and run fifteen meters at

maximum speed. They first performed without preliminary

immediate preparation (control) and then performed after

preliminary immediate preparation. The results indicated

that the subjects increased their performance by 13.01 per-

cent on the dynamometer, 8.77 percent in the long jump,

27.62 percent in the penalty shots and 13.62 percent in the

fifteen meter run. However, there was no improvement in

the control group. Genov concluded that mobilization readi-

ness is a necessary condition for the successful execution

of a given activity. He also suggested the use of the

following techniques for immediate preparation: progressive

relaxation, autogenic training, hypnosis, transcendental

meditation, yoga, imagery, and preparatory arousal.

The reason for employing different methods is due to

the fact that people are different, and their individual

needs and emotional makeup need to be taken into considera-

tion. For example, highly anxious people may not need to

"psych-up" too much; in fact, they may more often need to

"psych-down" to lower their anxiety level. An individual

approach is necessary, since in addition to differences

between people, different kinds of tasks requires different
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levels of arousal. Oxendine (1970), for example, suggested

that those activities requiring predominatly speed, strength,

or endurance need a high level of arousal for optimal perfor-

mance whereas tasks requiring fine motor control, judgement

and coordinated movements are performed best at low levels

of arousal.

Although Genov' s work provided, some initial support

for the facilitating effect of psyching-up, it was not until

recently that researchers have begun to systematically study

the content and effect of specific psyching-up strategies

on motor performance. For example, Shelton and Mahoney

(1978) designed an experiment using thirty Olympic style

weight-lifters who were asked to perform on a hand dynamometer.

Half the weight-lifters were asked to psych themselves up

with their favorite psyching strategies. Control subjects

were asked to count backwards by sevens from a four digit

number, thereby eliminating the chance for them to psych-up.

Results indicated those subjects who were asked to psych-up

showed marked improvement in performance, while control sub-

jects actually decreased in performance. Post-experimental

interviews revealed that there were four basic types of

psyching strategies that weight-lifters employed: (a) state-

ments bearing on self-efficacy, (b) attentional focus, (c)

preparatory arousal, (d) imagery techniques.

Weinberg, Gould, and Jackson (1980) conducted a study

to determine the generality of psyching-up effects on
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motor task performance involving speed, strength, and balance;

and to gather data on the specific types of psyching-up

strategies and techniques most often employed by subjects.

They used an isokinetic leg strength task, a stabilometer

task, and a speed-of-arm movement task. In each experimental

session, subjects were instructed to either psych-up or count

backwards by sevens immediately preceding task performance.

The results revealed that psyching-up had little effect on

stabilometer balance and speed-of-arm movement task, but

clearly facilitated isokinetic strength performance. At

the end of the experiment, subjects were asked an open-ended

question, "What type of psych-up technique did you use?"

The psych-up strategies fell into five categories: (1) atten-

tional focus, (2) imagery, (3) statement of self-efficacy,

(4) preparatory arousal, (5) relaxation. In addition, a

number of subjects reported using more than one psyching

strategy.

Both Shelton and Mahoney (1978) and Weinberg, Gould

and Jackson (1980) have confirmed that psyching-up could

enhance performance on a strength task. However, these

studies had subjects choose their own psych-up strategies

and thus it was impossible to determine if one specific

psych-up teachnique best facilitated strength performance.

To answer this question, Gould, Weinberg and Jackson (1980)

conducted a study using five mental preparation conditions;

attentional focus, imagery, preparatory arousal, a control
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rest condition, and a counting backwards cognitive-distrac-

tion condition on a leg strength task. Measures of state

anxiety and other cognitions were obtained. The results

indicated that preparatory arousal and imagery techniques

produced the greatest improvement change in performance,

with preparatory arousal also reporting the greatest change

in the cognitive states of arousal, confidence and effort.

A second between-subjects experiment was conducted to re-

duce the possibilities of range effects resulting from

the within-subjects design of the first experiment. The

subjects performed the leg-strength task while using the

preparatory arousal, imagery, and control conditions.

Once again preparatory arousal and imagery produced sig-

nificantly better strength performance than the control

condition

Although the previous investigations demonstrated

that psyching-up enhanced strength performance, they were

all conducted in laboratory settings. Therefore, Wein-

berg, Gould, Jackson and Barnes (1980) conducted a field

study to determine the effects of psyching-up on tennis

serve. Four different psyching strategies were used,

imagery, self efficacy statements, attentional focus, as

well as a control condition where subjects were instructed

to serve in their usual manner. The results of this field

study revealed that psyching-up had no effect on improving

tennis serve in both the beginning and advanced players.
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The lack of significant findings might be due to the fact

that cognitive strategies may require considerable practice

to be used effectively, especially in performing a fine

motor skill such as a'tennis serve.

In all of the previous studies, subjects were given

a specific psyching strategy to use. However, when sub-

jects were just asked to psych-up (Weinberg, Gould &

Jackson, 1980), a number of subjects reported using a

combination of psyching strategies. For example, in

shooting basketball free-throws, a basketball player might

take a deep breath, relax his muscles, bounce the ball a

few times, focus his attention on the rim, imagine shoot-

ing the ball, take a deep breath again, and shoot. This

complex process involves relaxation, imagery, and attentional

focus. Even in a less complex task such as bench press,

a procedure for immediate preparation might include self-

efficacy statements such as "I can do it", an imagery

technique, such as imagining a perfect lift, and attentional

focus, focusing one's attention on the bar and weights.

Thus, the purpose of the present investigation was to deter-

mine whether certain combinations of psyching-up are more

effective in terms of performance than a single specific

psyching technique. The notion was tested using two

different kinds of motor skills, basketball free-throw shooting

task and an isokinetic leg-strength task, since the effects

of psyching-up have been shown to be task specific (Weinberg,

Gould & Jackson, 1980).
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CHAPTER III

METHODS

Experiment 1

Subjects and Design

The subjects for the study were 40 male students en-

rolled at North Texas State University. All subjects were

assigned randomly to either a preparatory arousal, imagery,

preparatory plus imagery, or a placebo control group. Thus,

the design was a one way analysis of variance with four groups.

It should be noted that preparatory arousal and imagery

were chosen since previous research has demonstrated these

techniques to be effective in enhancing leg strength per-

formance (Weinberg, Gould & Jackson, 1980).

Apparatus

A Cybex Orthotrom #7120 was used in the present investi-

gation. This isokinetic, reciprocal, isolated joint exercise

system is designed to measure muscular strength, power, and

endurance. Previous research has demonstrated test-retest

reliability to be .96 (Patton, Hinson, Arnold & Lessard,

1978).

Procedure

Before starting the experiment, all subjects were asked

to fill out an informed consent (Appendix A & B), which is
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a brief description of the experiment and reminds them of

their rights as subjects. Subjects were then given a demon-

stration concerning how the isokinetic apparatus worked, and

told that they would be given a total of five trials on the

task. The first trial was under a standard control condition

(i.e. subjects were told to do their best) in order to obtain

a basal measure to check for any initial strength differences

among the groups. For trials two through five, subjects

were given a specific psyching technique to employ just prior

to performance. The instructions for each of the psyching

treatment conditions were as follow,

Preparatory Arousal

"You will be given a 30 second rest interval before

each trial, and during this interval I would like you to

"emotionally charge-up." In essence, psych yourself up for

maximum performance by getting mad, aroused, pumped-up and/

or charged-up." In this and all other conditions, the

experimenter would then cue the subject by saying "ready-

psych-up" (or the appropriate term e.g., "ready-visualize")

before each 30 second reset interval. When the rest period

was over the experimenter would say "stop" and subjects

would perform the task when they felt ready (within the next

few seconds).

Imagery

"Before each trial, I would like you to visualize your-

self performing the task to the best of your ability.
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Specifically, close your eyes and imagine yourself kicking

your leg up as hard as you can, like you were kicking a

football. In addition, visualize yourself setting a new

personal best on each trial. You will be given a 30 second

rest interval before each trial and during the interval I

would like you to visualize yourself kicking the football

as far as possible." All additional instructions the sub-

jects received were identical to the preparatory arousal

condition.

Preparatory Arousal Plus Imagery

The exact instructions in the preparatory arousal

condition and the imagery conditions were used, except

the subjects practiced both preparatory arousal techniques

and imagery techniques together at the same time. Subjects

were asked to fill out a questionnaire to see if they used

both techniques, and if the percentage of time they used

each technique was equal.

Placebo Control

"Before each trial, I would like you to close your eyes,

do not think about anything, but just concentrate on the

rhythm of your breathing for 30 seconds. I will say 'stop'.

Then you will kick you leg up as hard as you can." All

additional instructions the subjects received were identical

to those explained in preparatory arousal condition.
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Postexperimental Questionnaires

To assess subjects' anxiety levels, Martens' (1977)

competitive short form of state anxiety adapted from

Spielberger, Gorsuch and Lushene's (1970) State-Trait Anxiety

Inventory was administered at the end of each test session

(Appendix C). In addition, to provide a more general measure

of arousal, Thayer's (1967) Activation-Deactivation check-

list was employed (Appendix D). Finally, a postexperimental

questionnaire (Appendix E) asked subjects to rate their con-

fidence, effort and anxiety on an 11 point Likert scale.

Experiment 2

Subjects and Design

The subjects for the study were 40 male students en-

rolled at North Texas State University. During the basal

trial, they had to make between 5 to 15 free-throws in 20

tries. All subjects were assigned randomly to either a

relaxation, imagery, relaxation plus imagery, or placebo

control condition. The design was a one-way analysis of

variance with four groups. To gather preliminary data to

decide how many shots should each subject take, a pilot

study was conducted to choose between taking 20 shots or 50

shots. The result of the pilot study indicated a significant

correlation (r= .90) between 20 shots and 50 shots, and thus

in the present study, the subjects attempted 20 test shots.
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It should be noted that the AAHPERD Skill Test Manual (1966)

also uses 20 shots for their basketball skill test.

Procedure

Before starting the experiment, all subjects were

asked to fill out an informed consent which contains a

brief description of the experiment and reminds them of

their rights as subjects. Subjects were told that they

would perform 20 free-throws as practice, these first 20

free-throws were under a standard control condition in

order to obtain a basal measure to check for any initial

accuracy differences among the groups. Subjects must

make more than 5 baskets and less than 15. If their per-

formance was not within this range, the experiment would

be terminated at that point. Subjects would practice their

respective psyching-up technique by taking 10 shots. This

practice session was employed since Weinberg, Gould, Jackson

and Barnes (1980) found that cognitive strategies may require

considerable practice to be used effectively, especially in

performing a skill requiring precision. After these practice

shots, the subjects performed 20 test shots in which they

would employ their psych-up strategies. Since basketball

free-throw is a fine motor skill and because Oxendine (1970)

suggested that activities requiring fine motor control,

judgement and coordinated movements are performed best at

low levels of arousal, a relaxation group was employed

instead of the preparatory arousal group employed in the
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previous leg strength experiment. The combination group in

this experiment utilized a combination of relaxation and

imagery technique. The instructions for each of the psyching

treatment conditions were as follow:

Relaxation Group

"Before each shot, you are going to relax as much as

you can. Relax your neck muscles, leg muscles, take a few

deep breaths, just stay cool, calm, and relax before you

take each free-throw. You will have 10 seconds between shots

to use this technique. (This time period was chosen since

this is the time alloted to shoot a free-throw in a game

situation.)" This above instructions were used both in the

10 practice shots using the method, and the 20 test shots.

Imagery Group

"Before each shot, imagine yourself performing the free-

throw: Perceive in your mind how your hands and fingers

push the ball, rolling it off the finger tips, and follow

through. Finally, imagine the ball following a perfect arc

and dropping into the basket. Please do this every time

before you take a shot." The above instructions were used

both during the 10 practice shots, and the 20 test shots.

Relaxation Plus Imagery

The exact instructions in the relaxation condition and

the imagery condition were used, except the subjects were

practicing both relaxation techniques and imagery techniques

together at the same time in 10 seconds before they shoot.
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Placebo Control Group

"Before each shot, bounce the ball five times, and

concentrate on the rhythm of the bounces before each time you

shoot. Take your time to get ready." The above instructions

will used both in the 10 practice shots using the method,

and the 20 test shots.

Postexperiemtnal Questionnaires

The postexperiemtnal questionnaires were identical to

those described in experiment 1.
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CHAPTER IV

RESULTS

Experiment 1

Performance

First, to determine if there were any initial differences

between the four psych-up groups, a one-way analysis of vari-

ance was employed on the first (basal) trial. Results in-

dicated no initial differences and thus a 4 (psych-up techniques)

x 5 (Trials) repeated measures ANOVA was conducted. Results

indicated no significant between group differences. However,

a significant trials main effect was found. F(4, 144)=10.51,

pl .01 and Newman Keuls procedures indicated that trials 3,

4 and 5 produced significantly better performance than trials

1 and 2. The trials main effect is shown in Figure 1.

M=172.7 M=171.3 M=168.9

M=157. 4

M=144,5

100

0
0

0)14 5

trial 1 trial 2 trial 3 trial 4 trial 5

Figure 1. Trials Main Effect for Performance
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State Anxiety

State anxiety tests was administered after the performance

test. A one-way analysis of variance using the four psych-up

groups. The range of possible score ranged from a low of

10 to a high of 40. Results indicated a significant cogni-

tive strategy main effect, F(3, 36) = 4.20, P (.01. This

main effect is presented in Figure 2. Newman Keuls post hoc

procedures indicated significantly more state anxiety for the

combination group as compared to the preparatory arousal,

imagery, and the placebo control group. No significant

differences were found between the other three groups.

25

M= 23

20

15 M=15.6 M=15.9 M=16.5

43

a) 10

5
_P

Preparatory Imagery Combination Control
Arousal

Figure 2. Cognitive strategy Main Effect for
State Anxiety
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High-Activation and General-Activationa Scales

Thayer's (1967) Activation-Deactivation checklist was

also administered after the performance test. A one-way

analysis of variance was used to determine differences in

high-activation and general-activation between groups. The

range of possible score was from a low of 7 to a high of 28.

Results indicated a significant cognitive strategy main ef-

fect for high-activation, F(3, 36) = 6.40, P <.001 This

main effect is presented in Figure 3. Newman Keuls post hoc

tests indicated significantly more high-activation for the

preparatory arousal group and the combination group as com-

pared to the imagery group and the placebo control group.

No significant differences were found for the general-activa-

tion scale.

20
M=17.6 M=17

r 15 1M=13.4
0

M=ll.9
rd
> 101

U

5

Preparatory Imagery Combination Control
Arousal

Figure 3. Cognitive Strategy Main Effect for
High-Activation
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Postexperimental Questionnaire

A postexperimental questionnaire asked subjects to rate

their confidence, effort and anxiety on an 11 point Likert

scale. A one-way analysis of variance was used to investigate

any differences between groups. Results indicated a signifi-

cant effect for anxiety, F(3, 36) = 2.88, P(.05. Newman

Keuls results indicated that the combination group rated

themselves as significantly more anxious than the placebo

control group (see Figure 4). No significant differences

were found for confidence and effort.

10

M=7..8

M=6.7

1=5.8

M=4.3

Preparatory Imagery Combination Control
Arousal

Figure 4. Cognitive Strategy Main Effect for
Anxiety
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Experiment 2

Performance

To test for any initial performance difference between

the four psych-up groups, a one-way analysis of variance was

employed on the first 20 practice throws. Since no signi-

ficant differences were found on the first 20 practice throws

between groups, a one-way analysis of variance was conducted

on the 20 test shots. Results indicated a significant dif-

ference between groups, F(3, 36) = 3.06, P 4.,05, Newman

Keuls post hoc tests revealed that the imagery group performed

significantly better than the placebo control group. No

other differences reached significance. The means are dis-

played in Figure 5.

15 M=14

M=ll.9

10 M=10.3 M=9.7

rdr

0

4 5

Preparatory Imagery Combination Control

Arousal

Figure 5. Average Perofrmance Scores



28

State Anxiety, High-Activation and General-Activation

The same ANOVA procedures described in experiment 1 were

employed for all dependent measures. Results indicated no

significant differences for state anxiety, high-activation

or general-activation.

Postexperimental Questionnaires

A one-way analysis of variance was used to investigate

any differences between groups in rating their confidence,

effort and anxiety in the postexperimental questionnaires.

Results again indicated no significant differences on anxiety,

effort or confidence.

A special question asked the combination group to rate

the percent of time they used preparatory arousal and imagery

during the 30 second psych-up period. Results indicated no

significant difference between the time subjects spent em-

ploying preparatory arousal or imagery (performance means

were 7.8 and 8.2 respectively).
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CHAPTER V

DISCUSSION

In the present investigation, 80 college students parti-

cipated in two experiments to determine if a combination of

psyching-up methods is better than a single psyching-up

method in both a strength task and a fine motor task. Results

from the two experiments produced different findings. Speci-

fically, no significant between group differences were found

for the isokinetic leg strength task; however, the imagery

group performed significantly better than the placebo control

group on the basketball free throw task.

Leg strength results are inconsistent with previous

research (Gould, Weinberg & Jackson, 1980) which found that

preparatory arousal and imagery produced significantly better

strength performance than a control condition. However, an

important difference between the present study and the Gould

et al. study is that they employed a counting backwards cog-

nitive-distraction condition as a control group whereas the

present investigation used a placebo control group with

simulated psych-up instructions (i.e. concentration on breathing

rhythm). Therefore, it is possible that the significant

psyching effects found by Gould et al. (1980) might be attri-

buted to expectancy effects. In addition, the placebo control

group used in the present investigation might have been an
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effective technique in itself, particularly if subjects timed

their actual performance,

Another reason why no significant between-group differ-

ences were found might be that the ability and motivation of

the subjects between groups were not the same. The placebo

group in the leg strength test's initial trial (M=161) was

much higher than the initial trial of preparatory arousal

(M=133) and imagery (M=132). Although statistical procedures

equalized the performance of the groups, it does not take

into consideration the possibility that the motivational and

competitive level between the stronger subjects and the

weaker subjects might be different. -t is possible that the

stronger subjects might try harder and be more competitive.

Future studies should assign subjects to groups based on an

initial screening procedure to insure equal initial strength

and motivation between psych-up groups.

Although performance differences did not reach a sig-

nificant level, a trend (p <.09) was found for the combination

technique groups in the leg-strength test. Morever, state

anxiety results also indicated that the combination group

exhibited significantly higher levels of anxiety than all

other conditions in the isokinetic leg-strength experiment.

This finding supports Oxendine's (1970) contention that those

activities requiring predominantly speed, strength, or en-

durance need a high level of arousal for optimal performance.
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The basketball free-throw test results produced a sig-

nificant psych-up result, with the imagery group performing

significantly better than the placebo control group, although

there were no significant difference between the three ex-

perimental groups. These results are inconsistent with a

previous investigation by Weinberg, Gould, Jackson and Barnes

(1980), in which no significant differences were found be-

tween imagery, relaxation, attentional focus, self-talk and

control conditions when serving a tennis ball. One reason

for these discrepant findings might be caused by the different

degrees of difficulty of the two tasks. Specifically, the

tennis serve is a very complex skill compared to free-throw

shooting and it is possible that subjects were not able to

effectively employ their cognitive strategies, especially

without prior training. This leads in to another difference

between the two studies which revolves around prior practice.

In the Weinberg et al. study, subjects received no prior

practice in employing their cognitive strategies whereas in

the present investigation, subjects were given 10 free-throws

in which to practice their psych-up technique.

The superiority of the imagery group in the basketball

free-throw study is consistent with previous studies (Corbin,

1972; Mahoney & Avener, 1977) which identify imagery as an

effective method in enhancing performance. This raises the

question, why did not the combination group exhibit the best

performance? The answer might be found in the amount of time
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given for mental preparation. Specifically, since in regu-

lation basketball games, players are given only 10 seconds in

which to shoot their foul shots, it was reasoned that to

provide some external.validity to the study, subjects would

only be given 10 seconds to mentally prepare. Consequently,

it is possible that combining two strategies in a 10 second

period was a difficult task to accomplish for subjects in

the present investigation. More practice trials might be

necessary to allow subjects to adequately combine two mental

preparation strategies in such a short time period.

Conclusions

1. Results of the isokinetic leg-strength experiment

indicated a significant trials main effect with all subjects

improving over time. This result might suggest a need to

practice on the isokinetic machine so as to minimize the

practice-effect between trials.

2. A trend (p<.09) was found for the combination

technique group to perform better than the single technique

groups on the leg-strength task.

3. State anxiety results from-the leg-strength task

indicated that the combination group exhibited significantly

higher levels of anxiety than all other conditions. The fact

that the combination group exhibited a higher anxiety level

and also displayed a trend of higher performance in a strength

task supported Oxendine's (1970) suggestion that those

activities requiring predominately speed, strength, or en-

durance need a high level of arousal for optimal performance.
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4. Results of the basketball free-throw experiment in-

dicated a significant cognitive strategy main effect with the

imagery group performing significantly better than the placebo

control group although there were no significant differences

between the three experimental groups. These results are

inconsistent with a previous investigation by Weinberg, Gould,

Jackson and Barnes (1980), in which no significant differences

were found between imagery, relaxation, attentional focus,

self-talk and control conditions when serving a tennis ball.

The degrees of difficulty of the two tasks might be the cause

of these diverse findings. No state anxiety or activation

differences on the basketball free throw test were found.

Recommendations

The following recommendations are offered:

I. A larger sample size should be used in order to help

reduce initial strength differences in the groups, or match

subjects on initial strength before randomly assigning them

to groups. This should help alleviate potential strength

and motivational differences between groups.

2. More practice should be allowed before performance

so subjects can incorporate their cognitive strategy into

their performance.

3. Since imagery technique was effective in the basket-

ball free-throw experiment, further investigation can be

conducted to investigate the effect between internal and
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external imagery (Mahoney, 1979) in the basketball free-throw

task.

4. Some other psych-up techniques like attentional focus

and self-efficacy statements can be incorporated in future

studies to discover whether they are effective when used in

combination.
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APPENDIX A

INFORMED CONSENT

The present investigation is interested in your persistence

at a motor task. I will explain how this task works before

you begin the experiment. After you complete the task, you

will be asked to fill out a questionnaire concerning your

strategies and feelings when performing. I will be happy to

answer any questions you have concerning any aspect of the

study. The only data that will be reported are group data

so your individual scores are completely anonymous. You may

discontinue your participation in this experiment at any time

without prejudice. There will be no harmful effects in this

experiment either physically, psychologically or emotionally.



APPENDICES



41

APPENDIX B

USE OF IiKMAN SUBJECTS

INFORMED CONSENT

NAME OF SUBJECT:' _ _ __ _ _ __ _ _

1. I hereby give consent to to perform or
supervise the following investigational procedure or treat-
ment:

2. I have (seen, heard) a clear explanation and understand the
nature and purpose of the procedure or treatment; possible
appropriate alternative procedures that would be advantageous
to me (him, her); and the attendant discomforts or risks in-
volved and the possibility of complications which might arise.
I have (seen, heard) a clear explanation and understand that
the procedure or treatment to be performed is investigational
and that I may withdraw my consent for my (his, her) status.
With my understanding of this, having received this informa-
tion and satisfactory answers to the questions I have asked,
I voluntarily consent to the procedure or treatment designated
in Paragraph 1 above.

Date

SIGNED: SIGNED:

Witness Subject Name

SIGNED: SINGED:
Witness Person Responsible

Relationship

Instructions to persons authorized to sign:
If the subject is not competent, the person responsible shall
be the legal appointed guardian or legally authorized representa-
tive. If the subject is a minor under 18 years of age, the
person responsible is the mother or father or legally appointed
guardian. If the subject is unable to write his name, the fol-
lowing is legally acceptable: John R. (This X mark) Doe and
two (2) witnesses.
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APPENDIX C

SELF-EVALUATION QUESTIONNAIRE

STAI Form X-1

Name Date

DIRECTIONS: A number of statements which people have used to
describe themselves are given below. Read each statement and
then circle the appropriate number to the right of the state-
ment to indicate how you feel right now, that is, at this
moment.

There are no right or wrong answers.
Do not spend too much time on any one
statement but give the answer which
seems to describe your present feelings
best.

1. I feel calm...................

2. I feel secure..................

3. I am tense.........................

4. I feel at ease....................

5. I feel anxious..................

6. I feel comfortable ..........

7. I feel nervous.................

8. I am jittery.....................

9. I am relaxed.......................

10 . I feel over-excited and rattled

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4
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APPENDIX D

v ? no : definitely felt
vv QD ? no : feel slightly
vv v (Z) no : cannot decide
vv v ? (no7: definitely do not feel

carefree

serious

peppy

pleased

placid

leisurely

sleepy

jittery

intense

grouchy

energetic

egotistic

calm

suspicious

tired

regretful

stirred-up

warm-hearted

vigorous

engaged-in-
thought

at rest

elated

drowsy

witty

anxious

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

vv

V

v

v

v

v

v

v

V

V

v

v

v

v

v

V

v

V

V

v

V

v

v

V

V

V

2

2

9

9

2

9

2

9

2

2

9

?

9

2

9

9?

9

9

9

9

9

?2

7

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

aroused

fearful

lively

still

self -centered

wide-awake

skeptical

activated

sad

full of pep

affectionate

quiet

concentrating

sluggish

evenjoyed

quick

nonchalant

quiescent

clutched-up

wakeful

rebellious

active

blue

defiant.

tense

vv V ? no

v v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no

vv v ? no



44

(BB comb)

APPENDIX E

How confident did you feel just prior to each performance?

Not Confident / / / / / / /fj/-/ Z extremely
at all 1 2 3 4 5 6 7 8 9 10 11 confident

How anxious did you feel just prior to each performance?

Not anxious' / / / / / extremely
at all 1 2 3 4 5 6 7 8 9 10Q11 anxious

How hard did you try on each performance?

Not hard / / / / / / / ///e / / extremely
at all 1 2 3 4 5 6 7 8 9 10 11 hard

What % of time did you use on each method?

Relaxation 0% / / / / / 100%
1 2 3 4 5 6 7 8 9 10 11

Imagery 0%/ / / / / / / / / / / / 100%
1 2 3 4 5 6 7 8 9 10 11


