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Mental preparation is an important component in 

athletic performance. Mental preparation often involves 

imagery of the actual execution of the physical act. 

Imagery may be either "external" or "internal." External 

imagery occurs when people view themselves performing an 

act from the perspective of an external observer. 

Internal imagery requires that the person feel those 

sensations that are involved while participating in a 

physical act. The assumption that internal imagery will 

be more likely to improve athletic performance was 

tested using intermediate league bowlers for a period 

of ten weeks. 

Forty bowlers (twenty males and twenty females) 

participated in the study. Thirty bowlers met with the 

experimenter for imagery mental preparation sessions 

fifteen minutes before their league bowling for ten 

weeks. Ten bowlers received internal imagery instruct-

ions, ten bowlers received external imagery instructions, 

and ten bowlers received relaxation imagery instructions. 



Ten bowlers who served as a control group did not meet 

with the experimenter and received no instructions. The 

bowlers' weekly scores served as performance scores and 

dependent measures. Each week, the subjects also filled 

out scales rating the vividness of their imagery, how 

helpful they felt imagery was in improving bowling, and 

what percentage of time they estimated that they used 

imagery while bowling. 

Results indicate no significant differences among 

the four groups' performance scores. Thus, the hypothesis 

that the internal imagery group would show great improve-

ment in performance scores is not supported. Results 

from the rating scales indicate the bowlers may have 

become less involved in the study as it progressed. Other 

possible explanations are offered for this lack of 

significance. 

It is suggested that future research assess and 

account for personal involvement of the subjects in a 

study of this nature. Also, suggestions are made for 

possible areas of future research in imagery and sports 

performance. 
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INTERNAL VS. EXTERNAL IMAGERY AS A MENTAL PREPARATION 

WHEN APPLIED BY INTERMEDIATE LEAGUE BOWLERS 

In the past decade, there has appeared to be a 

renewed interest in the effects of cognitive processes on 

athletic performance. Several researchers provided both 

correlational and experimental evidence that patterns of 

thought and imagery may influence athletic performance 

(Corbin, 1972; Genov, 1970; Mahoney, 1978; Richardson, 

1967a, 1967b; Shelton & Mahoney, 1978; Suinn, 1976) . 

The elements of mental preparation, coupled with 

actual performance, are well suited to the relatively new 

field of sports psychology, which is gaining in research 

popularity and focus. Not only is sport a major aspect 

of contemporary society (Michener, 1976), but athletes 

themselves have repeatedly emphasized the significance 

of psychology to their endeavors (Bannister, 1955). 

Many individual professional athletes, involved in 

a variety of athletic fields, refer to the importance of 

their own mental preparation for their performance. In 

Jack Nicklaus1 book, Golf My Way (1974), he states: 

"I feel that hitting specific shots—playing the ball to 

a certain place in a certain way—is fifty percent mental 

picture, forty percent setup, and ten percent swing" 

(p. 77). 



Johnny Miller (1976) in Pure Golf claims, "It's on 

the mental side that the big improvements in the game will 

be made" (p. 171). Another golfer, Jack Burke, devotes a 

chapter in his book, The Natural Way to Better Golf (1954), 

entitled "Making the Use of Your Imagination." He advo-

cates thinking through each shot before actually making 

it. Singer (1975) reports that Jean Claude Killy, the 

famous French skier, maintains that after he physically 

practices on a new ski slope prior to competing, he 

mentally rehearses that same slope. 

During the past 50 years, numerous behavioral 

scientists in America and Europe have focused attention 

upon the psyche of the superior athlete. Vanek and 

Cratty (1970) believe that future athletic records will 

be broken, primarily because of increased attention to 

the psychological parameters of the human personality. 

However, a need still remains for more definitive 

research into the practice and application of cognitive 

or mental factors to sports performance. Vanek and Cratty 

(1970) state that, in general, coaches in the United 

States might talk vaguely of "psyching up" their 

athletes, while making few attempts to obtain and use 

available findings and literature. This may be due to 

a general imprecision in language and a lack of definition 

for terms such as "psyching up." 



Robert Nideffer (1976), in The Inner Athlete, states: 

One reason that more emphasis has not been placed on 

the psychological preparation of athletes is the 

failure of psychological thinking itself to provide 

a theoretical framework in this field—one that 

allows us consistently to understand, predict and 

control the various mental factors which determine 

the outcome of competitive situations. (p. 5) 

Singer (1972) states: 

The traditional emphasis upon physical practice with 

a neglect of the associated mental processes does 

not seem to take full advantage of man's intellectual 

ability. Too frequently learners seem to go through 

the motions rather mechanically, without much 

thought or kinesthetic awareness of the essential 

movement responses. (p. 185) 

In spite of these statements, there has been a 

scarcity of research investigating the role that specific 

"psych-up" techniques or cognitive strategies have on 

athletic performance. However, there has been a great 

deal of research on what has been termed "mental practice." 

Richardson (1967a) reports at least 25 American 

studies over the last 30 years that have been concerned 

with the effectiveness of mental practice on motor 

performance. Richardson (1969) defines mental practice 



as "the symbolic rehearsal of a physical activity in the 

absence of any gross muscular movements" (p. 96) . 

However, throughout the literature, there is a lack of 

precision in the definition of "mental. Mental 

practice" has been referred to as mental rehearsal, 

mental preparation, imagery, conceptualization, intro-

spection, psyching-up, and cognitive strategies. Although 

used interchangeably, these terms do not always apply to 

the same procedures. 

Mental practice (in all the studies examined by 

Richardson) involves some form of imaginary practice, yet 

the procedures and instructions for imaginary practice 

vary from study to study. Singer (1972) points out that 

the mental practice methods used include (a) having the 

subject read a description of the task, (b) a memorization 

of descriptions and "thinking them through" at regular 

intervals, (c) viewing a demonstration or film of the 

proper execution, (d) having the teacher read a descrip-

tion to the students, and (e) undirected imagery 

rehearsal. 

Richardson (1967a) points out the basic pattern of 

the experiments of mental practice. 

A group of subjects is asked to perform some simple 

act, e.g., a free-throw in basketball, dart-throwing, 

or ring toss. After a number of trials to ascertain 



initial skill levels, the group is divided into three 

equated subgroups. The first group continues to 

practice for some period until it shows some improve-

ment. The second group serves as a control group and 

does not practice at all. The third is asked to sit 

down, relax, and think about the operation as often 

as the first group practices. The instructions to 

the third group are to imagine themselves performing 

the act in all its details. (p. 100) 

Vandell, Davis, and Clugston (1943) used a dart 

throwing task to compare a mental-practice group with 

a physical-practice group. They found that mental 

practice of a motor skill, when practiced under arbitrary 

conditions, appears to improve the actual physical per-

formance of that skill. The authors found that daily 

mental practice was as effective as daily physical 

practice in improving performance. 

Perry (1939) compared the relative efficiency of 

actual practice and imaginary practice in selected motor 

tasks. The tasks included card sorting, pegboard sorting, 

and mirror tracing. In all the tasks (except pegboard 

sorting), actual practice proved to be more effective 

than imaginary practice, but imaginary practice was 

better than no practice at all. In the pegboard task, 

imaginary practice was more effective than actual 

practice. 



Clark (1960) tested the effects of mental practice 

on basketball free throws. One hundred and forty-four 

male high-school students were used. They were divided 

into three groups: (a) varsity basketball players, (b) 

junior-varsity basketball players, and (c) novices. 

Except for novices, the effects of actual practice were 

almost the same as those of mental practice. Also, both 

actual practice and mental practice were associated with 

greater improvement for those of lesser experience. 

Clark's study is unique, in that he used athletes as 

subjects. 

Ulich (1967) compared mental practice (MP), actual 

practice (AP), combined mental practice and actual 

practice, and vicarious observation as methods of 

acquiring clerical motor skills, with a wide variety of 

subjects. His conclusions were that (a) clerical motor 

tasks can be learned by MP, AP, or observation; (b) MP 

is associated with more improvement than is observation, 

(c) MP is equal to, or better than, AP in improving 

performance; (d) AP, in conjunction with MP, is better 

than AP alone; and (e) improvement following MP is re-

tained longer than improvement following AP or observa-

tion . 

Surburg (1968) compared the use of audio, visual, 

and audio-visual instruction with mental practice in the 



process of developing the forehand tennis drive. The 

three experimental groups, which also engaged in mental 

practice, showed a significant improvement in the execu-

tion of the forehand drive. Audio instruction used in 

conjunction with mental practice proved to be the most 

effective method for development of forehand tennis 

stroke. 

Oxendine (1969) had a total of 212, ninth-grade, 

male subjects practice three tasks: pursuit rotor, 

soccer kick for accuracy, and a modified basketball 

jumpshot. Like many other researchers, Oxendine found 

that mental practice combined with actual practice is as 

good as actual practice alone. He also found that if up 

to 50% of the practice time were MP, subsequent perfor-

mance was equal to performance following 100% AP. A 

further finding was that if over 50% of the time were 

MP, subjects became restless and bored. 

Decaria (1977) studied the effects of cognitive 

rehearsal training on performance and on self-report of 

anxiety in novice and intermediate female gymnasts. 

Cognitive rehearsal (CR) training consists of two elements: 

(a) progressive relaxation training and (b) mental 

practice (i.e., rehearsing a motor act entirely in the 

imagination). The results of Decaria's study are that 

(a) CR modestly enhanced gymnastic performance of the 
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intermediate subjects, (b) CR produced an immediate, but 

not a cumulative, decrease in self-report of performance 

anxiety for the intermediate subjects, and (c) CR produced 

a significant cumulative, but not immediate, decrease in 

the self-report of performance anxiety for the novice 

subjects. 

The conclusions that were drawn from these mental 

practice students are (a) mental practice is more effective 

than no practice and (b) mental practice coupled with 

actual practice is more effective than actual practice 

alone in developing a motor skill. 

Although many of the mental practice studies follow 

the basic pattern of having one group of subjects mentally 

practice (without actual physical practice) to develop the 

initial acquisition or aid in the continued retention of 

another skill, the present study is concerned with the 

improvement of performance following some form of 

immediate mental preparation. Genov (1970) feels that 

immediate preparation is a necessary condition for the 

successful execution of a given activity. He calls this 

state of immediate readiness "action mobilization readi-

ness." This state of mobilization readiness, according 

to Genov, includes all three components of the psychic 

activity of man: cognitive, emotional, and volitional. 

Genov (1970) reports a study in which a group of 

young athletes had to press a dynamometer with maximum 



strength, to execute a standing long jump, to make five 

penalty shots in basketball, and then to run 15 meters at 

their maximum speed. First, they executed the tasks 

without any preliminary immediate preparation, and then, 

they performed the same task after a preliminary immediate 

preparation. The results indicate that the subjects had 

increased their performance by 13.01% in the strength 

test, 8.77% in the long jump, 27.62% in penalty shots, and 

13.62% in the 15-meter run. 

In the control group, no such improvement was 

noticed. However, this study fails to specify what form 

of cognitive or mental strategy this immediate preparation 

involved. Yet, Genov (1970) indicates that the state of 

mobilized readiness before the execution of any action is 

considered by psychologists as primarily a "psychic 

state." 

This psychic state used for immediate preparation 

lacks clarity and specificity in regard to what cognitive 

factors are important for a mental preparation to be 

effective. There is a scarcity of clear definitions in 

the research of mental practice and mental preparation 

and the role and process that specific psych-up 

techniques have on athletic performance. 

Recently, however, Shelton and Mahoney (19 78) con-

ducted the first study specifically designed to 
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investigate the content and effects of psyching-up 

strategies. Strategies studied were (a) statements of 

self-efficacy and personal ability, (b) the use of 

attentional focus, (c) preparatory arousal, and (d) imagery. 

The results indicate that the psyching-up instructions did 

influence performance of weight lifters on a hand strength 

task, but the relative effects of the various psyching-up 

strategies were not feasible in their experimental design. 

The authors recommend that these and other strategies be 

manipulated as independent variables in further experi-

mental analysis of cognitive strategies. 

The classification of specific cognitive strategies 

in the above study by Shelton and Mahoney in 1978 led the 

author of the current study and others to consider investi-

gating further the influence of cognitive factors as 

immediate preparation for the performance of specific 

sports activities. A field study was conducted by 

Weinberg, Jackson, Gould, and Barnes (19 80) to determine 

the effects of psyching-up on male and female advanced 

and beginning tennis players, using the tennis serve as 

the major dependent variable. Each subject was required 

to perform under four different psych-up conditions. 

These were imagery, self-efficacy statements, attentional 

focus, and a control condition in which subjects were 

instructed to serve in their usual manner. The results 
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of this field experiment reveal that psyching-up had no 

effect in facilitating the tennis-serving performance of 

advanced and beginning male and female tennis players. 

These results may be due to the fact that cognitive 

strategies such as imagery may require considerable 

practice to be used effectively. The role of practice in 

using imagery as a cognitive strategy for improving 

performance requires further investigation. 

Investigations in the past have explored various 

methods and techniques, hoping to yield a direct associ-

ation between imagery and physical performance. As early 

as 1916, Washburn suggested that movements of slight 

magnitude actually occur during imagining. Her work 

implies that imagined experience is of some value in 

effecting changes in skilled, motor behavior. Along 

this same line, studies by Jacobson (1932) and Shaw (1940) 

have shown that the process of imagining a movement is 

associated with the presence of action currents in the 

muscle groups used in making the actual movement. 

Thomas Tutko (1976), in Sports Psychology, points 

out that mental imagery is used by many athletes. Tutko 

points out that the instruction one gives oneself are 

presented in images, for whenever a sports skill is 

learned in words, it has to be translated into images. 

He states: "The more vivid and detailed the image, the 
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better your body can understand what it has to do" 

(p. 145). 

Many gymnasts, jumpers, and divers are known to 

employ this type of practice. In a study by Abelskaya 

and Surkov (1959) in the U.S.S.R., it was found that 

when high jumpers were encouraged to imagine the detailed 

movements of their jumps prior to take-off, improvement 

was superior to that of jumpers who did not employ this 

procedure. 

Suinn (1976) reported his method of "visuo-motor 

behavior rehearsal" (VMBR) which he used with ski racers. 

The VMBR method is divided into three steps: (a) relax-

ation, (b) the practice of imagery, and (c) the use of 

imagery for strengthening psychological or motor skills. 

Suinn reports that imagery is more than visual—it is 

also tactile, auditory, emotional, and muscular. Suinn 

calls this imagery a sort of "body-thinking." The imagery 

is used in the final step to practicing a specific skill. 

Although he did not use a control group in his study, 

Suinn reports the team coach was highly impressed, and 

the ski team won the league's overall trophy, as well as 

the mens 1 and womens1 trophies. 

As researchers differ in their definition of imagery, 

the study of specific types of imagery is open for explo-

ration. Since a universal term has not been agreed upon, 
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imagery1s role in mental practice and preparation has 

lacked exhaustive study. However, just as Suinn explored 

the VMBR approach, so Hoban and Van Ormer (1950) (cited in 

Morgan, 1972) suggest a concept of "kinesthetic image" as 

an important factor in mental practice. A kinesthetic 

image is a mental image of what it actually feels like to 

perform a movement. Jones (1965) quotes Wickstrom (1952) 

as concluding that the kinesthetic image is the important 

determinant of whether the subject will or will not be 

able to perform the movements, and that until the subject 

has the kinesthetic image almost complete, his performance 

will demonstrate chance success and failure. 

A few controlled studies have been attempted to 

assess the role of kinesthetic imagery on athletic per-

formance. In controlled experiments by Start and 

Richardson in 1964, subjects with vivid and controlled 

imagery performed significantly better (benefited more 

from mental practice) than those with vivid, uncontrolled 

imagery. Start and Richardson (1964) conclude that 

kinesthetic imagery is a factor in success to the 

criterion performance of a simple gymnastic skill. 

White, Ashton, and Lewis (1979) conducted a study 

of individual differences in imagery ability. They found 

no significant correlation between improvement scores of 

subjects who used mental practice and the total scores of 
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those who used Sheehan's (1967) adaptation of the 

Questionnaire Upon Mental Imagery (QMI) (devised by Betts 

in 1909 to measure imagery vividness) and Gordon's (1949) 

test to assess visual-imagery control. A significant 

correlation, however, was found between the results of the 

subset of questions which measure Betts1 kinesthetic 

modality and improvement scores of the mental practice 

group. Results in the study by White, Ashton, and Lewis 

(1979) support Jones' (1965) observation that the develop-

ment of kinesthetic imagery is important for mental 

practice to be fully utilized. 

A study conducted by Mahoney (19 77) also found 

supportive results for kinesthetic imagery. In a group 

of Olympic gymnastic finalists it was noted, that by 

unanimous agreement, imagery was used extensively before 

performance in the Olympic finals. The better athletes 

reported a higher frequency of "internal," rather than 

"external," images. 

Mahoney defines "external" imagery as occurring 

when a person views himself from the perspective of an 

external observer (much like in home movies). "Internal" 

imagery, on the other hand, requires an approximation of 

the real-life phenomenology such that the person actually 

feels those sensations which might be expected while 
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participating in the actual situation. This definition 

of "internal" imagery is the same as that for "kinesthetic" 

imagery. 

Epstein (1980) further examined the relationship of 

internal and external imaginal rehearsal and imaginal 

style, in a study using dart-throwing as the dependent 

measure. The results show a slight, negative relation 

between spontaneous external imagery and physical per-

formance and no significant difference across the 

experimental groups. Epstein (1980) speculates that 

external imagery is associated with lower performance 

than internal imagery because external imagery may not 

provide the imager with potentially useful kinesthetic 

cues and, instead, may focus the imager's attention on 

irrelevant or distracting aspects of a skill. 

In an earlier study by Clark (1960), subjects were 

encouraged to "feel" their way through the performance 

during the mental practice session. This image is in 

contrast to that of other experimenters who ask subjects 

to "picture" themselves or "see" themselves performing 

the task. Clark's (1960) suggestion emphasizes an 

awareness of the kinesthetic sensation related to the 

movement and utilizes "internal" or "kinesthetic" imagery 

rather than external. Singer (1975) reports on Clark's 

study: 
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Further analysis of Clark's 1960 mental practice 

study suggested a strong relationship between the 

subject's ability to visualize the motor skill and 

the amount of improvement experiences. (p. 61) 

In an earlier study, Waterland (19 56) encouraged a 

group of bowlers to recapture the kinesthetic "feel" of 

the bowling action before delivering the ball down the 

alley. Mental practice under these conditions was found 

to result in a smoother action and greater speed of 

delivery, as well as a higher score than when bowling was 

executed under standard physical-practice conditions. 

Some of the aforementioned research suggests that 

"kinesthetic," or internal, imagery is an important factor 

in mental preparation for athletic performance (Clark, 

1960; Jones, 1965; Mahoney, 1977; Waterland, 1956). Few 

studies, however, have compared the use of internal versus 

external mental imagery preparation in a competitive 

athletic situation. Epstein (1980) found no significant 

differences across the experimental groups with dart-

throwing as the dependent measure. However, her study was 

not concerned with competitive athletics, nor did she 

concern herself with any practice in developing either 

internal or external imagery over an extended period of 

time. 
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A relevant issue, then, is whether or not internal-

or external-imagery mental preparation performed 

immediately before a competitive athletic situation will 

differentially affect the performance that follows. If a 

group of athletes were instructed to use internal imagery 

as a mental preparation, would they show more improvement 

across time than a group of athletes who were instructed 

to use external imagery as a mental preparation? 

The goal of the present study is to attempt to assess 

the effects that internal and external imagery have as 

immediate mental preparation in a competitive athletic 

situation. This issue will be investigated by using the 

bowling scores of intermediate league bowlers as the 

dependent measure of performance. 

Competitive league bowlers are chosen because the 

effects of imagery in actual competitive situations has 

not received much attention. Mahoney (19 77) points out 

the promising research opportunities afforded by 

competitive athletics with the allure of straightforward 

physical measures. As early as 1940, Webster suggested 

that the game of bowling offers an objective approach to 

the advancement of scientific knowledge in physical 

education activities. Performance in bowling can be 

measured effectively by the actual scores in bowling. 

League bowling has a wide appeal as a competitive sport 
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for all age levels. In addition, bowling allows for a 

period of preparation before performance, which lends 

itself to some form of mental imagery. 

Intermediate bowlers are chosen because it is likely 

that beginning or inexperienced bowlers may not have 

enough experience with the skill to be able to form a 

complete or adequate image of the proper movements in-

volved in the skill. It is also likely that advanced 

athletes would show little variability from one performance 

to the next, and thus, effects of practice in imagery 

would be difficult to detect. Therefore, for the purpose 

of measuring effects of imagery on performance, a group 

of bowlers with intermediate skills would be the most 

suitable, in that their performance may be more sensitive 

to effects from mental preparation, and the effects and 

outcome would be easier to detect. 

The hypothesis treated in this study is that 

intermediate competitive bowlers who mentally prepare 

themselves using internal or "kinesthetic" imagery before 

bowling will show greater improvement in their bowling 

averages over a period of 10 weeks than will those 

bowlers who mentally prepare themselves using external 

imagery, a relaxation imagery, or no imagery. 
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Method 

Subjects 

Forty subjects (20 males, 20 females) were solicited 

from league bowlers who bowled on Monday and Thursday 

nights at Don Carter's Bowling Center in Dallas, Texas, 

beginning September 17, 1981. The league teams were 

divided into beginner, intermediate, and advanced status, 

according to their team average. Beginner team averages 

are set at total team scores of 550 or less; intermediate 

averages are between 550 and 700; and advanced averages 

are from 701 upward. The league chairman solicited 

bowlers of intermediate ability from the intermediate 

teams. 

Originally, it was planned to use a score range of 

121 to 145 for men and 99 to 119 for women, for the 

classification purpose of "intermediate" bowlers, 

according to norms established by Martin (1964). However, 

soliciting a sufficient number of subjects from the 

leagues necessitated using those subjects available. The 

bowler's average prior to the beginning of the experiment 

was used as a pretreatment measure. Pretreatment averages 

for women ranged from 102 to 161, with a mean of 129. 

Pretreatment averages for men ranged from 100 to 165, with 

a mean of 139. Ten subjects (five males, five females) 

were assigned to each of four treatment groups. The 



20 

four groups were (a) internal imagery, (b) external 

imagery, (c) relaxation imagery, and (d) no-treatment 

control. 

Materials 

The following materials were used in this study. 

An Informed Consent Form briefly explaining their involve-

ment in the study (see Appendix A) was signed by all 

subjects. A prequestionnaire was administered to 

determine pretreatment averages and any previous imagery 

preparation (see Appendix B). Bowlers who were using 

imagery were excluded from the no-treatment control group. 

An Imagery Rating Scale was used to assess vividness of 

imagery and type of imagery (see Appendix C). A Home 

Practice Checklist and Rating Scale was used to assess 

vividness of imagery and as a manipulation check of home 

practice (see Appendix D). A Post-Bowling Questionnaire 

was administered to record scores for each game bowled, 

for the subjects to estimate in what percentage of the 

frames they used imagery, and to measure how helpful they 

felt imagery was in improving their bowling performance 

(see Appendix E). 

Procedure 

The experimental design was a 4 (treatment) x 10 

(trials) factorial design, with repeated measures on 

the trials factor. Ten subjects were assigned to each 
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of three treatment groups, according to the night of the 

week they bowled. The internal and external imagery 

groups met on Thursday nights, and the relaxation group 

met on Monday nights. 

The bowlers in the internal imagery, external imagery, 

and relaxation imagery groups met with the experimenter in 

separate groups for 15 minutes prior to their league 

bowling game each week during the treatment period of 10 

weeks, in order to receive mental preparation instructions. 

The bowlers met in the league meeting room at the bowling 

center. The no-treatment control group did not meet with 

the examiner, nor did they receive any mental preparation 

instructions, but their bowling scores were recorded for 

the 10-week treatment period. 

At the first session, bowlers filled out an Informed 

Consent Form (see Appendix A). As an incentive for 

involvement in the study, the subjects were told that 

those who completed the requirements of the study would 

be eligible for a drawing of $100 at the end of the 10-

week period. The instructions given to each group at the 

first session are found in Appendix F. 

The three treatment groups were seen separately, 

received instructions once, and practiced using the 

different types of imagery five times prior to their 

bowling game each week, for the 10-week period. The 
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subjects were asked to fill out the questionnaires after 

the imagery sessions and after bowling. The subjects 

were also asked to practice imagery on their own during 

the week and to fill out ratings on their home practice. 

These questionnaires were used as a manipulation check to 

determine if bowlers were utilizing the imagery prepara-

tion during sessions or at home and to assess a 

self-rating of the vividness of imagery and the bowlers' 

perception of the helpfulness of imagery during the 

10-week period. The bowlers also estimated what per-

centage of time they attempted to mentally prepare 

themselves using imagery for bowling each week. 

All subjects in the three imagery groups attempted 

to mentally prepare themselves, as instructed, for 

bowling in league competition for a period of 10 

consecutive weeks (see Appendices G, H, and I for 

specific instructions given to each group). The 

performance scores and questionnaire ratings were 

recorded each week for the 10-week period. 

Results 

The performance scores were recorded each week for 

each bowler. Means are computed for each bowler's 

three scores each week and means are also computed for 

the 10 bowlers in each group each week. These means 

provide the dependent measure to test the effects of 
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imagery on performance for the 10-week treatment period 

(see Appendix J). 

A one-way analysis of variance of the pretreatment 

averages reveals no significant difference among the 

four groups. Therefore, an analysis of covariance using 

the pretreatment averages as the covariate is unnecessary. 

A summary of this analysis is presented in Table 1. 

Table 1 

Summary of One-Way Analysis of Variance 
for Pretreatment Average Means 

Source df S_S MS F 

Between Groups 3 821.11 273.70 .801 

Within Groups 36 12297.89 341.60 

Total 39 13119.00 

Note. N = 40. 

The means of the performance scores of each group 

for each week of the 10-week treatment period are tested 

by a 4 x 10 analysis of variance with repeated measures. 

An unweighted means solution for the unequal group size 

is used to account for missing data on those subjects 

who did not attend every week. No subject missed more 

than 2 of the 10 weeks. Twelve such subjects were noted. 
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Means are computed for the performance scores of the 

first and second 5 weeks, to test for any differences 

between the first half and second half of the treatment 

period. The means of the performance scores for the first 

and second 5 weeks are tested by a 4 x 2 analysis of 

variance with repeated measures. 

The means of the rating scores from the weekly 

questionnaires of the three treatment groups are tested by 

a 3 x 10 analysis of variance with repeated measures. 

These scores are also grouped by the first and second 5 

weeks and are tested by a 3 x 2 analysis of variance with 

repeated measures. A p = .05 is used as the critical level 

of significance in all tests. 

There are no differences found on the performance 

scores with a 4 x 10 analysis of variance with repeated 

measures unweighted means solution. A summary of this 

analysis is presented in Table 2. 

The means were recomputed for the 12 subjects who 

had missing data, by substituting the means of the 10 

weeks for each subject on the weeks missed. The per-

formance means were computed with these means for all 10 

subjects in each group. A 4 x 10 analysis of variance 

with repeated measures with this equal group size also 

produces no significant differences. A summary of this 

analysis is presented in Table 3. 
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Table 2 

Summary of 4 x 10 Repeated Measures Analysis of Variance 
for Groups by Treatment Weeks for Performance Means 

Source df SS MS F 

Between-Subjects 
Groups (B) 3 8028. 65 2676. 22 1.16 

Within-Subjects 
Treatments (A) 9 1396. 67 155. 19 0.89 
Interaction (AB) 27 2988. 87 110. 70 0. 63 

Note. N = 28. 

Table 3 

Summary of 4 x 10 Repeated Measures Analysis of 
Variance for Groups by Treatments for 
Performance Means (Equal Group Size) 

Source df SS MS F 

Between-Subjects 
Groups (B) 3 2354. 39 784. 76 0.24 

Within-Subjects 
Treatment (A) 9 1175. 39 130. 60 0.84 
Interaction (AB) 27 4008. 31 148. 46 0.95 

Note. N = 40, 
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There are no differences found on the performance 

scores using a 4 x 2 analysis of variance with repeated 

measures. A summary of this analysis is presented in 

Table 4. 

Table 4 

Summary of 4 x 2 Repeated Measures Analysis of 
Variance for Groups by First 5 Weeks and 

Second 5 Weeks Performance Means 

Source df SS MS 

Between-Subjects 
Groups (B) 3 672. 64 224. 21 0. 35 

Within-Subjects 
Treatments (A) 1 117. 61 117. 61 1. 57 
Interaction (AB) 3 265. 74 88. 58 1. 18 

Note. N = 40. 

There are no differences found on the vividness of 

imagery using a 3 x 10 analysis of variance with repeated 

measures. However, the 3 x 2 analysis of variances pro-

duces a significant trials effect, F(l, 27) = 10.95125, 

p = .00266, with means of 3.53 and 3.32 for the first 5 

weeks and second 5 weeks, respectively (see Appendix K). 

The summaries for these analyses of variance are 

presented in Tables 5 and 6. 
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Table 5 

Summary of 3 x 10 Repeated Measures Analysis of 
Variance for Group Imagery Ratings Means 

by Treatment Weeks 

Source df SS MS F 

Between-Subj ects 
Groups (B) 2 6.81 3.40 1.59 

Within-Subjects 
Treatment (A) 
Interaction (AB) 

9 
18 

1.82 
1.80 

0.20 
0.10 

0.98 
0.49 

Note. N = 40. 

Table 6 

Summary of 3 x 
Variance for 

First 5 

2 Repeated Measures Analysis 
Group Imagery Ratings Means 
Weeks and Second 5 Weeks 

of 
by 

Source df SS MS F 

Between-Subjects 
Groups (B) 2 1.40 0.70 1.10 

Within-Subj ects 
Treatments (A) 
Interaction (AB) 

1 
2 

0.65 
0.31 

0.65 
0.16 

10.95* 
2.61 

Note. N = 40. 

*p Z..05. 

The ratings of external vs. internal imagery (3 x 10 

analysis of variance) produce a significant trials 
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effect, F(9, 126) = 2.0977, £ = .0343, and a significant 

interaction, F(18, 126) = 1.9196, £ = .01964. The means 

for the trials are presented in Appendix L. A summary of 

this analysis is presented in Table 7. 

Table 7 

Summary of 3 x 10 Repeated Measures Analysis of 
Variance for Group Internal-External Ratings 

Means by Treatment Weeks 

Source df SS MS 

Between-Subj ects 
Group (B) 

Within-Subjects 
Treatments (A) 
Interaction (AB) 

9 
18 

3.53 

6.60 
12.07 

1.76 

0.73 
0.67 

1.27 

2.10* 
1.92 

Note. N = 40. 

*p . 05. 

The 3 x 2 analysis of variance of the external vs. 

internal ratings produces a significant trials effect, 

F (1, 27) = 11.9573, £ = .00182, and a significant inter-

action, F(2, 27) = 4.8422, £ = .01596. The means for 

the first 5 weeks and second 5 weeks, respectively, are 

internal group, 2.98 and 2.61; external group, 2.67 and 

2.61; relaxation group, 3.28 and 3.22; and overall 

trials, 2.97 and 2.81 (see Appendix M). A summary of 

this analysis is presented in Table 8. There are no 
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significant differences from the 3 x 10 analysis of 

variance of the helpfulness rating scale. A summary of 

this analysis is presented in Table 9. 

Table 8 

Summary of 3 x 2 Repeated Measures Analysis of 
Variance for Group Internal-External Ratings 

Means by First 5 Weeks and 
Second 5 Weeks 

Source df SS MS F 

Between-Subjects 
Group (B) 1 4.01 2.01 2.34 

Within-Subjects 
Treatments (A) 1 0.41 0.41 11.96* 
Interaction (AB) 2 0.33 0.17 4.84* 

Note. N = 40. 

*£ A.05, 

Table 9 

Summary of 3 x 10 Repeated Measures Analysis 
of Variance for Group Helpfulness Rating 

Means by Treatment Weeks 

Source df SS MS F i 

Between-Subj ects 
Groups (B) 2 9. 35 4. 68 0. 72 

Within-Subj ects 
Treatments (A) 9 5. 56 0. 62 0. 86 
Interaction (AB) 18 15. 85 0. 88 1. 22 

Note. N = 40, 
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The 3 x 2 analysis of variance produces significant 

trials effects, F(l, 27) = 13.9056, £ = .0009, and 

significant interaction effects, F(2, 27) = 4.1083, 

p = .02769. The means of helpfulness ratings for the 

first 5 weeks and second 5 weeks, respectively, are 

internal group, 3.51 and 3.11; external group, 3.37 and 

3.13; relaxation group, 3.06 and 3.06; and overall trials, 

3.31 and 3.10 (see Appendix N). A summary of this analysis 

is presented in Table 10. 

Table 10 

Summary of 3 x 2 Repeated Measures Analysis of Variance 
for Group Helpfulness Ratings Means by First 

5 Weeks and Second 5 Weeks 

Source df SS MS F 

Between-Subj ects 
Groups (B) 2 0.70 .35 .32 

Within-Subjects 
Treatment (A) 1 0.70 .70 13.91* 
Interaction (AB) 2 0.42 .21 4.11* 

Note. N = 40. 

*p ̂ .05. 

There are no significant differences from the 3 x 10 

analysis of variance for the rating scale measuring the 

percentage of time imagery was used. A summary of this 

analysis is presented in Table 11. 
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Table 11 

Summary of 3 x 10 Repeated Measures Analysis of 
Variance for Group Percentage of Time Using 
Imagery Ratings Means by Treatment Weeks 

Source df SS MS F 

Between-Subj ects 
Groups (B) 2 8662. 73 4331. 36 1.42 

Within-Subjects 
Treatments (A) 9 1566. 11 174. 01 0.76 
Interaction (AB) 18 5059. 49 281. 08 1. 22 

Note. N = 40. 

The 3 x 2 analysis of variance produces a signifi-

cant trials effect, F(l, 27) = 9.9323, £ = .00395, and 

significant interaction effects, F(2, 27) = 3.8243, 

p = 0.03449. The means of the percentage of time imagery 

was used for the first 5 weeks and second 5 weeks are, 

respectively, internal group, 42.45 and 36.55; external 

group, 40.15 and 35.88; relaxation group, 43.40 and 

44.04; and overall trials, 42.00 and 38.82 (see Appendix 

0). Table 12 presents a summary of this analysis. 
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Table 12 

Summary of 3 x 2 Repeated Measures Analysis of Variance 
for Group Percentage of Time Using Imagery Ratings 

Means by First 5 Weeks and Second 5 Weeks 

Source df SS MS F 

Between-Subjects 
Groups (B) 2 350.91 175.45 0.40 

Within-Subjects 
Treatment (A) 1 150.95 150.95 9.93* 
Interaction (AB) 2 116.24 58.12 3.82* 

Note. N = 40. 

*p < .05. 

Discussion 

While it is hypothesized that the bowlers who mentally 

prepared themselves using internal imagery would show 

greater improvement in their bowling averages than the 

bowlers in the other groups, this is not supported by the 

data. In view of the lack of significant differences, a 

presentation of some of the reasons why the results do not 

support the hypothesis are presented in this section. 

It may be that the facilitating effects of imagery on 

performance are task-specific. A possible task-specific 

explanation for the lack of significance in these 

performance scores focuses on the attentional requirements 
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of various tasks. Nideffer (1976) has suggested that 

different motor tasks require different attentional 

requirements for optimal performance. Perhaps an ex-

ternal narrow focus is needed for bowling in which the 

bowler focuses his or her attention on the bowling lanes 

and aims the ball using these external spots, rather than 

focusing on internal kinesthetic sensations. 

It is possible that other factors contribute to 

the lack of significance in the results of this study. 

The personal involvement of the subjects in this par-

ticular study is questionable. Studies in other areas 

have discussed the importance of personal involvement. 

Ryan (1980) indicated, in an anxiety control study with 

wrestlers, that a failure to find significant results 

seemed to be related to the subjects not practicing the 

techniques. Additionally, the subjects who were 

successful indicated that they were practicing daily. 

Spanos (1975) found that individual differences in 

subjects' responses to imagery reflect different degrees 

of willingness and capacity to become involved in their 

imaginings. Dinoff (1978) suggests that procedures that 

increase client involvement improve therapeutic progress. 

The lack of personal involvement of some of the 

subjects in this study may be evidenced by the analysis 

of the rating scores. For instance, the significant 
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trials and interaction effect in the rating of the 

percentage of time the bowlers estimated they used 

imagery suggests that the internal and external imagery 

groups used imagery less during the second 5-week period 

of bowling than they did the first 5 weeks. The decrease 

in use by the internal and external groups, and the in-

crease by the relaxation group, produced the interaction 

effect. This could be the result of a decrease in 

motivation and personal involvement of the internal and 

external imagery groups to participate and attempt imagery 

before bowling. Also, these bowlers may have become bored 

with the imagery and practice sessions. 

There is a significant trials and interaction effect 

on the bowler's ratings of how helpful he or she felt 

imagery was in improving bowling. Again, there is a 

decrease in the ratings of the external and internal 

groups the second 5-week period, when compared to the 

first 5 weeks, perhaps indicating a lack of personal 

involvement. The interaction effect occurs because the 

ratings of the relaxation group stay the same the second 

5 weeks as the first 5 weeks, whereas the means of the 

other group drop. The internal and external groups felt 

the imagery was helping them more the first 5 weeks. 

There is a significant trials effect with the 

bowlers1 rating of how vivid and clear their mental 
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imagery was on a 5-point scale. Here again, these 

ratings decrease the second 5 weeks, when compared to 

the first 5 weeks of bowling, indicating possible boredom 

or lack of involvement. 

The significant trials effect on the rating of the 

external-internal continuum suggests the ratings again 

decreased the second 5 weeks, compared to the first 5 

weeks. The relaxation group means have a more internal 

perspective than those of the other two groups. This 

outcome is somewhat to be expected, since these subjects 

were asked to focus on imagining their bodies relaxing. 

However, it is interesting to note that the internal 

imagery group had mean ratings closer to the external end 

of the continuum. The bowlers may have had difficulty in 

achieving the necessary internal perspective of bowling . 

This could be due to several factors. The first 

suggestion is that some individuals may have more ability 

to use imagery than others. Partial support for this 

contention comes from the literature on mental practice 

and imagery in which significant relationships have been 

found between a subject's ability to use imagery and 

improvement in performance (Jones, 1975; White, Ashton, 

& Lewis, 1979). 

Secondly, it is very difficult to characterize 

subjects' imagery as strictly internal or external. 
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Epstein (1980) points out that an individual's images 

vary considerably both within and between images. In 

other words, the notion of stable and extreme imagined 

styles may be unrealistic, and as Sheehan's (1967) 

research suggests, the concept of stable imagery styles 

may be far too simplistic. 

Thirdly, the rating scales themselves present a 

problem, as Glenn (1977) points out, that one difficulty 

with imagery research is that there is no concurrent 

validity for imagery ratings. Additionally, some in-

dividuals may prefer or be more inclined to utilize 

external rather than internal imagery. Therefore, 

teaching or instructing them in the nonpreferred type 

of imagery may be counterproductive, actually increases 

anxiety, and becomes a detriment to their performance. 

One subject in the internal group stated several times 

that she preferred external imagery and found it very 

difficult to achieve an internal perspective. Future 

research should explore individual differences and 

preferences for either internal or external imagery and 

how these differences relate to performance. 

Finally, it may be necessary for individuals to 

spend a considerable amount of time practicing imagery 

to develop stable, clear, or vivid images. Also, con-

siderable practice may be necessary for imagery to have 
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any utility in improving performance. The subjects in 

this study may have been more likely to use imagery and 

perhaps found it an effective means to improve performance, 

if they were given more practice in developing imagery. 

The 15-minute sessions before each night of bowling may 

not have been sufficient practice time. 

Although the subjects in this study were asked to 

practice imagery at home between weeks, only three of 

the bowlers returned the Home Practice Imagery Rating 

sheets. Therefore, it is impossible to assess or 

validate if the subjects did, in fact, practice imagery. 

This is again perhaps another indication of the subjects' 

lack of involvement in the study. Another problem in 

this study is the wide range of abilities of the bowlers 

in each group, with ranges of 100 to 165 for men and 102 

to 161 for women. Although these bowlers were solicited 

from intermediate teams, their scores indicate that some 

bowlers had beginner's scores and others could be classi-

fied as advanced bowlers. This variability could 

influence the overall rate of improvement in performance 

for the 10 weeks. Also, beginners may not have had 

sufficient experience with bowling to form a complete 

image that could be utilized as an effective mental 

preparation. 
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In addition, another factor that needs to be con-

sidered is how long each subject had been bowling. A 

bowler with an average of 102 who has been bowling for 

2 years may have a completely different rate of improve-

ment than a bowler with an average of 102 who has been 

bowling only 2 months. 

In summary, the data in this study do not support 

the hypothesis that internal or kinesthetic imagery is 

effective as a mental preparation for improving 

performance in bowling. It is the examiner's opinion 

that lack of personal involvement of this particular 

group of league bowlers is a major factor in the lack of 

significance of the results. Some of the subjects did 

express that the practice sessions interfered with their 

regular warm-ups, and several times subjects seemed very 

rushed in getting to the bowling alley on time for the 

practice sessions. It also seemed apparent to the 

examiner that many of the subjects bowled in the league 

for social reasons, rather than due to an interest in 

improving their bowling or in competing. Nevertheless, 

these are some of the problems to be resolved in an 

experimental study of this nature conducted in a 

recreational setting. 

It is also possible that a longer period of time 

may be needed for any performance effects due to mental 
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imagery preparation to become noticeable. Perhaps 

analyzing averages over the winter bowling leagues from 

September to May would reveal significant differences. 

An attempt to assess the subjects' involvement and 

motivation by a questionnaire on a weekly basis might prove 

very helpful in further studies. Finally, it may be that 

mental imagery preparation does not have an effect on 

bowling performance. 

Although significant results are not obtained, many 

areas for future research are suggested. For example, 

can athletes learn to control and utilize specific per-

formance related images? Would bowlers benefit more from 

internal attentional focus by some kind of kinesthetic 

imagery, or would they bowl better by utilizing an 

external-narrow focus, such as simply concentrating on 

aiming the ball by the spots on the lane? Would more 

intense training and practice in internal or kinesthetic 

imagery improve performance? Would a more motivated 

group of bowlers find imagery to be an effective means 

of improving performance? Would different results be 

obtained in a different sport? Is mental imagery 

preparation task-specific, and would its use improve 

performance in some sports and not in others? Further, 

how does mental imagery preparation compare with other 

forms of mental preparation? 
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Answers to these questions may help provide other 

new directions for future research in the areas of sports 

psychology and imagery effectiveness on performance. 
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Appendix A 

Informed Consent Form 

This is an experimental study of the influence 

mental preparation has on bowling. You will be asked to 

participate in a short mental preparation session before 

you bowl. You will also be asked to fill out a short 

questionnaire and rating scale each week. The study will 

run for ten weeks. 

If you are an intermediate bowler and are interested 

in possibly improving your bowling by using mental imagery 

procedures, sign your name and phone number and plan to 

meet fifteen (15) minutes before next week's League 

bowling for the first session. 

I am interested in participating in this study 

and will meet with Pat Barnes for mental preparation 

sessions before my League competition (15 minutes before 

bowling begins) for a period of ten (10) weeks. 

Signature 

Date Phone # 
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Appendix B 

Pre-Bowling Questionnaire 

Name 

Age 

Male / / Female / / (check one) 

Bowling average for previous month 

1. Do you use any form of mental preparation or "psyching 
up" before you bowl? Yes / / No / / 

2. If you do, please describe (briefly) what you do. 

3. Do you use mental imagery? Yes / / No / / 

If you use mental imagery, please rate whether it is 
"external" imagery or "internal" imagery on the 
following rating scale. 

External imagery is viewing yourself as an external 
observer, much like seeing yourselif on a t.v. screen, 
from a distance with your entire body visible. 

Internal imagery involves actually experiencing those 
sensations involved in your body; feeling things as 
you normally would and seeing things as you would 
normally, through your eyes. 

(Circle appropriate number) 

EXTERNAL MIXTURE INTERNAL 

1 2 3 4 5 
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Appendix C 

Imagery Rating 

Name Date 

How vivid and clear was your mental imagery on the 

following rating scale? 

No Image Everything Some Details, Mostly Vivid Every 
Hazy But Mostly with Some Detail 

Hazy Details Hazy Vivid 

Which of these best describes the type of imagery you 

experienced? (Circle the number on the rating scale). 

External: Viewing yourself as an external observer, 
much like seeing yourself in home movies, 
from a distance with your entire body visible. 

Internal: Actually experiencing those sensations in-
volved in your body. Feeling things as you 
normally would and seeing things as you would 
normally, through your eyes. 

Mixture: A mixture of External and Internal Imagery. 

EXTERNAL MIXTURE INTERNAL 

1 2 3 4 5 
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Appendix D 

Home Practice: Checklist and Rating 

Name Date 

Check the box "yes" or "no" if you practiced imagery 

for at least 5 minutes on each date. Rate your imagery 

on the following scale each time you practice. 

No Everything Some Details, Mostly Vivid Every 
Image Hazy but Mostly with Some Detail 

Hazy Details Hazy Vivid 

Day Yes No Rating 
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Appendix E 

Post-Bowling Questionnaire 

Name Date 

What were your scores for each game bowled? 

Did you use imagery before bowling any of the frames? 

Yes / / No / / 

Approximately what percentage of the frames did you 
mentally prepare yourself with imagery? (Circle number) 

0 10 20 30 40 50 60 70 80 90 100% 

How helpful do you feel imagery was in improving your 
bowling? (Use scale below) 

Not Very Very (100%) 
at all little Somewhat Moderately much Completely 
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Appendix F 

First Session Instructions 

This study concerns the effects of mental prepara-

tion on your bowling during league competition. I am 

going to meet with you for 10 weekly training sessions. 

I will be giving you instructions to help you develop the 

ability to create a clear and vivid image in your mind. 

This imagery" technique has been used extensively to 

help athletes improve various skills. I will also ask 

you to practice developing this image at home daily for 

at least 5 minutes before you retire at night. 

I will need your complete cooperation for the 

results of this study to be valid. In order to insure 

your cooperation, I will ask you to fill out a brief 

checklist (Appendix C), rating your imagery practice 

nightly and to return these to me at our weekly sessions. 

Are there any questions? 
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Appendix G 

Internal Imagery Group Instructions 

I am now going to guide you through "internal" 

imagery practice that is related to bowling. I will 

describe the "kinesthetic" sensation, and I want you to 

relax and follow my description as much as possible. 

First, I want you to try and get inside your body 

and actually feel yourself going through the motions. 

As you generate a mental image in your head, try to feel 

things in as much detail as possible and try to see things 

as if through your own eyes. 

Now, I will guide you through one kinesthetic 

imagery practice and then allow you 5 minutes of un-

directed practice to develop a kinesthetic image on your 

own. 

Get as comfortable as you can, and when you feel 

comfortable, close your eyes. I am going to ask you to 

visualize yourself bowling a strike by recapturing the 

"feel" of your body and all the physical sensations 

associated with the movements of bowling. Begin by 

feeling the weight of the ball as you support it held 

waist high, standing at the starting line, feet together, 

shoulders parallel to the foul line. Feel the movements 

in your legs and arms as you begin your approach. Feel 
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the sensations in your body at the conclusion of the 

approach when you release the ball, with your knees bent, 

your back straight and bent at the hips only with one 

arm swung to the side for balance and the other arm swung 

forward. See the ball striking to the right of the "1" 

pin in a perfect strike. 

Now, I will allow you to practice developing this 

kinesthetic imagery yourself in five 1-minute sessions 

of undirected practice. Remember to try and recapture 

the feelings and sensations in your body as you go through 

the movements. When I say 'Begin,1 imagine yourself at 

the starting line, and recapture all the feelings you can 

as you approach and release the ball, completing the image 

by visualizing a strike. Ready. Begin. (Pause 1 minute). 

Stop. Clear your mind as I count backwards from 10. 

(Repeat by having subjects practice imagery in four more 

1-minute sessions). 

Stop. You may now open your eyes. Please fill out 

this brief Imagery Rating Scale. 

During the following week, spend 5 minutes every 

night before retiring developing a clear and vivid 

kinesthetic image by rehearsing the movement involved 

in bowling a strike. Fill out this brief imagery check-

list and return it to me next week. 

Now, before each frame you bowl tonight, attempt a 

brief mental preparation by recreating this kinesthetic 
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image. At the end of your games fill out this Post-

Bowling Questionnaire and return it to me. 
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Appendix H 

External Imagery Group Instructions 

I am now going to guide you through some mental 

"imagery" that is related to bowling. I will describe 

the scene, and I want you to imagine it as vividly as 

possible. Just try to relax and follow my description 

as much as possible. 

First, I want you to realize there are different 

ways of imagining things and the way you imagine these 

scenes is very important. I want you to try to get 

outside your body and actually see yourself doing the 

things I describe. Try to pretend you are watching 

yourself on TV, a videotape, or home movie. That means 

that you should be able to see such parts of your body 

that you normally could not see, such as your face and 

back. 

Now, I will guide you through one "external" imagery 

practice and then allow you 5 minutes of undirected 

practice to develop the image on your own. 

Get as comfortable as you can, and when you feel 

comfortable, close your eyes. I am going to ask you to 

visualize yourself bowling a strike by seeing yourself 

perform the movements. Now imagine watching yourself as 

you walk up to the starting line, and see yourself 

standing there holding the ball waist high, feet together, 
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shoulders parallel to the foul line. See yourself begin 

the approach and follow that image all the way to the 

conclusion of the approach when you release the ball. 

See yourself releasing the ball, and visualize your body 

position from behind as if you were watching yourself on 

TV. See the ball striking to the right of the "1" pin 

in a perfect strike. 

Now, I will allow you to practice developing this 

image of yourself in five 1-minute sessions of undirected 

practice. Remember to try and really concentrate on 

being an observer of yourself, as if watching a videotape 

of yourself while bowling. 

Remember to really step back from the scene and 

watch yourself going through these motions. Really 

concentrate on your technique—watch things like your 

form. When I say 'Begin,1 see yourself at the starting 

line, and imagine the total sequence of movements com-

pleting the image by visualizing a strike as if watching 

yourself on TV. Ready. Begin. (Pause 1 minute). Stop. 

Clear your mind as I count backwards from 10. (Repeat 

by having subjects practice imagery in four additional 

1-minute sessions). 

Stop. You may now open your eyes. Please fill out 

this brief imagery rating scale. 

During the following week, spend 5 minutes every 

night before retiring developing a clear and vivid 
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image by seeing yourself bowling a strike. Fill out this 

brief imagery checklist, and return it to me next week. 

Now, before each frame you bowl tonight, attempt 

a brief mental preparation by recreating this image of 

"seeing yourself" bowling a strike. At the end of the 

game, fill out this Post-Bowling Questionnaire. 



53 

Appendix I 

Relaxation Imagery Group Instructions 

I am now going to ask you to practice some imagery 

of muscle relaxation that has been used to help athletes 

perform more effectively. This relaxation imagery will 

take some practice, but the more relaxed you feel, the 

more you will be mentally prepared to bowl. 

Get as comfortable as you can, and when you feel 

comfortable, close your eyes. I want you to visualize 

all the muscles in your body relaxing. Begin with your 

forehead, and imagine the muscles smoothing and relaxing. 

Now imagine your neck muscles relaxing. Move your con-

centration down and imagine your shoulders, arms, and 

hands relaxing. Now, imagine your chest, stomach, and 

back relaxing—your whole torso relaxing. Finally, 

imagine your hips, thighs, calves, and feet relaxing. 

Imagine your whole body is now totally relaxed. 

I want you to concentrate for a few minutes on 

your breathing. Every time you exhale, imagine the 

word "calm" and visualize relaxation and calmness in 

all the muscles in your body. 

Now, I will allow you to practice developing this 

image of yourself relaxing by imagining the word "calm" 

every time you exhale in five 1—minute sessions of 

undirected practice. Really concentrate on visualizing 
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your whole body relaxing even further every time you 

exhale. Ready. Begin. (Pause 1 minute). Stop. 

Clear your mind as I count backwards from 10. (Repeat 

by having subjects practice imagery in four more 

consecutive 1-minute sessions). 

Stop. You may now open your eyes. Please fill out 

this brief Imagery Rating Scale. 

During the following week, spend 5 minutes every 

night before retiring developing the practice of relaxing 

your body by imagining the word "calm" every time you 

exhale. Fill out this brief imagery checklist and 

return it to me next week. 

Now, before each frame you bowl, attempt a brief 

mental preparation by imagining the word "calm" every 

time you exhale. At the end of your games, fill out 

this Post-Bowling Questionnaire and return it to me. 
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Appendix J 

Table 13 

Performance Means for 4 Groups 
by 10 Treatment Weeks 

Week Internal External Relaxation Control 

First 5 Weeks 

1 145.00 152.50 130.88 135.70 

2 150.66 142.33 129.55 137.30 

3 151.00 149.50 136.44 138.60 

4 132.66 139.33 134.22 136.20 

5 143.00 149.00 130.11 131.00 

Second 5 Weeks 

6 158.00 144.50 137.77 135.20 

7 153.00 147.66 127.33 142.50 

8 150.00 148.00 139.44 136.30 

9 139.66 137.83 133.44 140.40 

10 148.33 148.66 134.00 137.50 
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Appendix K 

Table 14 

Means of Imagery Vividness Ratings 
for First 5 Weeks and Second 

5 Weeks of Treatment 

Groups 

Weeks 

1 to 5 6 to 10 

Internal 

External 

Relaxation 

3.65 

3.29 

3.64 

3.24 

3.16 

3.56 
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Appendix L 

Table 15 

Means of External vs. Internal 
Ratings for 10-Week 
Treatment Period 

Groups 

Week Internal External Relaxation 

First 5 Weeks 

1 2.66 2.66 2.87 

2 2.00 2.66 3.25 

3 2. 33 2.83 3.25 

4 2. 33 2.83 3.37 

5 3.33 2.83 3.37 

Second 5 Weeks 

6 3.66 3.00 2.87 

7 3.33 2.73 3.12 

8 3.66 2.83 3.12 

9 3. 33 2.83 3.12 

10 3.33 2.83 3.62 
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Appendix M 

Table 16 

Means of External vs. Internal Ratings 
for First 5 Weeks and Second 

5 Weeks of Treatment 

Groups 

Internal 

External 

Relaxation 

Weeks 

1 to 5 6 to 10 

2.98 

2.67 

3.28 

2.61 

2.61 

3.22 
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Appendix N 

Table 17 

Means of Helpfulness Ratings for 
First 5 Weeks and Second 
5 Weeks of Treatment 

Groups 

Weeks 

1 to 5 6 to 10 

Internal 

External 

Relaxation 

3.51 

3.37 

3.06 

3.11 

3.13 

3.06 
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Appendix O 

Table 18 

Means of Percentage of Time Imagery 
Was Used for First 5 Weeks and 

Second 5 Weeks of Treatment 

Groups 

Weeks 

1 to 5 6 to 10 

Internal 

External 

Relaxation 

42.45 

40.15 

43.40 

36.55 

35.88 

44.05 
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