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ABSTRACT 

The purpose of this study was to investigate the effects of 

augmented attentional focus on the performance with practice, of a 

closed perceptual-motor task for individuals who differ in task 

mastery. Sixty-four male volunteers were assigned to either the 

beginning or advanced task mastery group (n = 32) based on bowling 

averages (;;, 130, � 150 respectively). Each subject in the task 

mastery groups was randomly assigned to one of four augmented focus 

of attention conditions, i.e., focus on: (a) environmental results of 

the movement that was performed ( K R); (b) the movement that was 

performed ( KP); ( c) self via presence of VT R camera and man itor 

(VTR); or ( d) nothing by experimental manipu la ti on (control). The 

hypotheses tested the theoretical projections of Gentile (1972) and 

Fleishman and Rich (1963), i.e., (a) for beginning bowlers the 

augmented attention to K R  group would perform better than the KP, 

VT R, or control groups, and (b) for advanced bowlers the augmented 

attention to KP  and/or VTR groups would perform better than the K R  

or control groups. Each subject rolled 30 balls at a full ten-pin 

set-up. The pinfall and distance from target scores were averaged 

and grouped into six blocks of five trials each. 

For both levels of task mastery, an a priori test of planned com­

parisons and an analysis of variance for the split plot factorial (4.6) 

were used to analyze the data. Results indicated that: (a) the 

bowling accuracy of beginning bowlers who received an augmented 

attentional focus to K R  was significantly better ( e ;;; . 004) than that of 
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the beginning control group with no other group differences; (b) the 

distance from target scores of the advanced bowlers who received an 

augmented attentional focus to K P  were more accurate (e = . 038) than 

those of the KR focus or advanced control group; (c) there were no 

significant (e ;;;; . 03) main effects for pinfall between group factors at 

either level of task mastery; and (d) there were no significant (e ;;;; 

.OS) main or interaction effects for within group factors at either level 

of task mastery. In conclusion, the results of the study partially 

supported the theoretical projections of Gen ti le ( 1972) and Fleishman 

and Rich (1963). 



vi 

TABLE OF CONTENTS 

CHAPTER 

I .  INTRODUCTION 

Statement of the Problem 
Definition of Terms 
Assumptions Underlying the Study 
Scope of the Study 
Significance of the Study 

II. REVIEW OF LITERATURE 

Models of Attention 
Self-Focused Attention . 
Attention and the Nature of the Task 

111. PROCEDURES 

Selection of Subjects . . . . . . 
Selection of Task and Measures 
Task Administration . .  

IV. ANALYSIS OF THE DATA 

Beginning Level of Task Mastery . 
Advanced Level of Task Mastery 

V. DISCUSSION 

Performance 
Performance with Practice 

VI. SUMMARY, CONCLUSIONS AND IMPLICATIONS 

Summary . • . . . • . . . . . 
Conclusions . . . . . . . . . . 
Implications for Future Research 

REFERENCES 

APPENDICES 

A. LETTER AND INFORMED CONSENT 
B. PROTOCOL _ . . . . . . . . . .  . 
C. LAYOUT OF TEST SITE . . . .  . 
D. KNOWLEDGE OF PERFORMANCE QUESTIONNAIRE 
E. KNOWLEDGE OF RESULTS QUESTIONNAIRE . . • 

PAGE 

1 

8 

9 
13 
13 
1 4 

1 6 

1 6 

20 

28 

35 

35 
36 

38 

42 

45 
49 

. 56 

59 
62 

63 

63 
65 

65 

67 

73 

74 
77 

79 
81 

83 



vii 

PAGE 

F. SCORE SHEET . • • • . • . • • • • • . . • . . • . • . 85 

G. DESCRIPTIVE STATISTICS FOR DEPENDENT VARIABLES 87 

VITA 90 



viii 

L IST OF TABLES 

TABLE PAGE 

1. Pretest Scores ANOVA Table for Beginning Bowlers . . . • 43 

2. Pretest Means of Focus of Attention for 
Beginning Bowlers . . . . . . .  . 

3 .  Pretest Scores A NOVA Table for Advanced Bowlers 

4. Pretest Means of Focus of Attention for 
Advanced Bowlers . . . . . • . 

5 .  Distance from Target Bonferroni Tabl e for Beg inning 
Bowlers . . . . . . • . . • . . . . 

6 .  Pinfall Bonferroni Table for Beginning Bowlers 

7 .  Distance from Target ANOVA Table for Beginning 
Bowlers . . . . . . . . • . . . . 

8 .  Pinfall ANOVA Table for Beginning Bowlers 

9 .  Distance from Target Bonferroni Table for Advanced 
Bowlers . . . • . • . . . . . . . . . . • . . 

1 0 .  Pinfall Bonferroni Table for Advanced Bowlers 

11 . Distance from Target ANOVA Table for Advanced 
Bowlers • . • . . . . . . . . . . . . . . 

12 . Pin fall A NOVA Table for Advanced Bowlers 

13. Descriptive Statistics for Dependent Variables: 
Beginners . . . . . . . . . . . . . . . 

14 . Descriptive Statistics for Dependent Variables: 
Advanced . . . . . . . . . . . . . 

. . 

. . 

. 

. 

. 

. 

. . . . 

. . . 

43 

44 

44 

46 

46 

50 

50 

51 

51 

54 

55 

88 

89 



ix 

LIST OF FIGURES 

FIGURE 

1. 

2. 

3. 

Beginning Bowlers Focus of Attention Main Effect 
for Distance from Target . . . . . . . . . .  . 

Beginning Bowlers Focus of Attention Main Effect 
for Pin fall . . • . . . . . . . . . . . . . • . .  

Advanced Bowlers Focus of Attention Main Effect 
for Distance from Target . . . . . • . . . . . .  

4. Advanced Bowlers Focus of Attention Main Effect 
for Pinfall • • . .  

5. Layout of Test Site 

PAGE 

47 

48 

52 

53 

80 



CHAPTER I 

INTRODUCTION 

The concept of attention has been received with varying degrees 

of interest through its history in psychology. It was a favorite topic 

for thought as early as James ( 1890, pp. 403-404) who defined atten­

tion as "the taking possession of the mind, in a clear and vivid form, 

of one out of what seem simultaneously possible trains of thought. 11 

However, no solid predictions regarding the place of attention in 

experimental psychology were developed until the latter half of the 

20th century when theorists proposed several classical structural 

models (Broadbent, 1958; Deutsch & Deutsch, 1963; Treisman, 1969). 

These models suggested that attention operated as a filtering 

mechanism, rigidly positioned at a single stage of the information 

processing system, to perform functions on selected sensory input in 

order to enhance perceptual processing. These structural theories 

stand in contrast to more recently developed capacity models 

( Kahneman, 1975; Keele, 1973; Moray, 1970) which view attention as a 

more dynamic, flexibly allocated, but limited resource pool from which 

effort is drawn, as needed, to match situational demands. 

Despite the lack of consensus supporting a unified theoretical 

model of attention, one of the contentions commonly held by theorists 

is that attention is the mechanism through which conscious learning/ 

performance experiences are mediated (Broadbent, 1958; Deutsch & 

Deutsch, 1963; James, 1890; Kahneman, 1975; Keele, 1973 ). Persons 
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choose to attend to certain stimuli in preference to others. This 

ability to allocate cognitive power to specific locations or to stages of 

the information processing system is referred to as selective attention 

(Broadbent, 1958; Whiting, 1969). 

Within the domain of possible salient stimuli, a dichotomous 

classification exists, which provides useful insights into human 

behavior. This classification takes into consideration the source of 

stimulus origin. Stimuli which originate outside of the individual 

belong to the external environment. Selectively attending to these 

stimuli is referred to as an environmental focus ( Carver & Scheier, 

1981b), or a state of subjective self-awareness (Duval & Wicklund, 

1972). In contrast, other stimuli originate from within the individual 

( Lewis & Brooks, 1978; Raye, Johnson, & Taylor, 1978). Selectively 

attending to stimuli from this internal information source is referred to 

as a self-focus (Carver & Scheier, 1981b), or objective self-awareness 

(Duval & Wicklund, 197 2). 

A basic belief of James (1890) was that the self is an originator 

of behavior-regulating information. 

multifaceted construct comprised of: 

social self, and (c) the spiritual 

He proposed that the self is a 

(a) the material self, (b) the 

self. Additional self-related 

constructs have since been brought to light and examined in psycho­

logical research. Self-concept is a broad construct which encompasses 

other more specific subconstructs such as self-image, self-esteem, self­

presentation, self-perception, self-monitoring, and self-evaluation 

(Wylie, 1961). Persons who are cognizant of situational or 
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dispositional self factors and the continuous shifting of attentional 

focus across the facets of the self are said to be reflective and self­

a ware (Fenigstein, Scheier, & Buss, 1975; Wicklund, 1979). When this 

awareness of the self as an entity is exhibited more habitually, the 

person is described as being dispositionally self-conscious. This 

objective view of the body has been described as "taking the feeling 

or attitude of another towards yourself" (Mead, 1934, p. 171). 

Self-focused attention, therefore, can encompass a great number 

of internal states, operations, or processes. However, a common 

property to all of these dimensions is that they become more significant 

behavior regulating determinants once the self is viewed as the object 

rather than the subject of our observation (Wicklund, 1979). With 

increased awareness of self as an object comes a subsequent state of 

self-analysis and self-evaluation. This is the central assumption 

underlying Duval and Wicklund's (1972) theory of objective self­

awareness. Research in social psychology ( Brockner, 1979; Carver & 

Scheier, 1979; Ickes, Wicklund, & Ferris, 1973; Wicklund, 1979) has 

recently demonstrated increased internalization of attentional focus 

within several contextual frameworks. Studies ( Brockner, 1979; 

Carver & Scheier, 1977; Davis, 1975) have revealed that in the 

presence of certain self-focusing stimuli (i. e. , a mirror or videotape 

camera), the self as an object of observation receives greater 

realization, with stimulus saliency gravitating to that aspect of the self 

which is most relevant at the moment. That is to say, objective self­

awareness is an internally-directed state. This is to be contrasted to 
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the state of subjective self-awareness, in which attention is directed 

towards external events. In the latter, the only self-awareness is the 

"feeling of being the source of forces directed outward " (Duval & 

Wicklund, 1972, p. 3). 

Du ring conditions of increased self-focus, subjects have 

demonstrated: (a) an enhanced awareness and responsiveness to such 

salient emotional affects as fear (Scheier, Carver, & Gibbons, 198 1), 

depression (Smith, 198 1), elation, attraction, and repulsion (Scheier & 

Carver, 1977); ( b) an increased awareness of such internal states as 

sexual arousal and taste (Scheier, Carver, & Gibbons, 1979); (c) an 

increa,sed awareness of behavioral responses (Gibbons, 1976); and 

( d) an increased accuracy of self-report (Pryor, Gibbons, Wicklund, 

Fazio, & Hood, 1977). Fenigstein, Buss and Scheier (1975) have 

found that these characteristics particularly pronounced in subjects 

who rate themselves high in self-consciousness. Despite the 

conclusions drawn regarding the effect of increased self-focused 

attention on one 1 s sensitivity to a number of affective experiences, 

more evidence is needed to support a parallel effect for other 

internally-generated information (e. g. , kinesthetic or proprioceptive 

orientation). 

Additional research in social psychology has demonstrated that an 

increased self-focus can enhance one 1s sensitivity to existing discrep­

ancies between actual behavior and the experimentally-established 

standards for that behavior (Carver & Scheier, 1979). According to 

Scheier and Carver ( 1983), once self-focused attention has revealed an 
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incongruity between current behavior and an expected standard of 

behavior, an individual attempts to change the actual behavior to 

better match the standard. This negative, feedback-loop operation is 

theoretically similar to the test-operate-test-exit (TOTE) mechanism 

suggested by Miller, Galanter, and Pribram (1960). Research by 

Wicklund and Duval ( 1971) has demonstrated that during conditions of 

increased self-focused attention, subjects were more easily persuaded 

to alter their personal opinions and attitudes to more closely conform 

to experimentally-suggested standards which were in opposition to 

their own. Perhaps of greater significance, however, is the evidence 

suggesting that during conditions of self-focused attention, subject's 

overt responses to perceived actual-ideal behavioral discrepancies 

tended to concur with the behavioral standards established by the 

experimenter (Carver, Scheier, & Gibbons, 1981). According to 

Carver and Scheier (1981a), self-focused subjects attempt to reduce 

behavioral discrepancies through a greater frequency of comparison 

between their actual behavior and the ideal standard. The same 

theorists ( Carver & Schei er, 1981 a) have extended their predictions to 

explain performance facilitation effects for novel simple tasks with high 

cognitive components under self-focused conditions. However, further 

testing of Carver and Scheier's (1981a) model is needed to extend its 

application to the performance of other types of perceptual-motor 

tasks. 

The nature .of the task as a consideration in perceptual-motor 

performance has been noted by motor behavior theorists (Gentile, 
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1971; Poulton, 1957). Poulton ( 1957) dichotomized perceptual-motor 

tasks as being either open or closed depending on the environmental 

context within which the task is performed. Gentile ( 1972) suggested 

that performers must attend to certain regulatory cues that are spe­

cific to the environmental conditions and movement demands inherent in 

the task. If the performer is confronted with stable environmental 

demands in closed task situations, the spatial organization (i. e. , 

distance, location) of the movement pattern selected to match those 

environmental demands is l imited in range. However, the temporal 

organization (i. e. , initiation, du ration, termination, pace) for the same 

movement pattern may vary to a greater extent both within and across 

performance trials. In  closed situations, therefore, it is important to 

locate and identify the changing internal cues that regulate the move­

ment pattern. 

The effect of selectively attending to regulatory cues originating 

from within the external environment (knowledge of results--KR) or 

within the movement (knowledge of performance--KP) on the acquisition 

of an open task ( Beitel, 1983) has supported Gentile's ( 1972) model. 

Beitel ( 1982) identified focused attention on the environment (KR) and 

on the relationships on environment and movement (KR/K P) as facil i­

tating factors for the acquisition of open skills. Further support for 

Gentile's model (1972) was evidenced through a study by Del Rey 

( 1971) in which augmented knowledge of performance ( K P) facilitated 

better accuracy and form of a closed task. However, the direction of 

subjects' attentional focus concurrent with task performance in this 
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study could only be speculated. Using a content analysis to investi­

gate the effect of videotape feedback on bowling learning/ performance, 

Rothstein and Arnold ( 1976) found that videotape viewing of practice 

produced significant improvement of performance objectives when used 

in conjunction with teacher feedback. They concluded from their 

review that improvement in bowling depends on the ability to use feed­

back concerning both the movement ( KP) and the outcome of the move­

ment ( KR). 

Although it is generally accepted that internally-generated stimuli 

(i. e. , kinesthesis, proprioception) are important sources of information 

in perceptual-motor skill performance, the extent to which they are 

utilized remains equivocal. Fleishman and Rich ( 1963) investigated the 

role of kinesthetic and spatial sensitivity in a two-handed coordination 

task. They concluded that psychomotor abilities which are important 

to task performance early in practice may not necessarily be the same 

as those which are important late in practice. They further suggested 

that psychomotor abilities can be thought of as the 1 1capability for 

using different kinds of information 11 ( p. 1 O). These authors proposed 

that during initial practice, subjects utilize visual-spatial cues to guide 

their movements in general patterns, but as more precise movements 

are demanded, they switch to a greater dependence on kinesthetic 

information, transmitted a.cross more direct proprioceptive channels. 

Fleishman and Hempel ( 1955) have contended that from the subject's 

point of view, the nature of the task changes over practice. It 

appears that at later stages of performance/learning, performers direct 
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their attentional focus toward kinesthetic and proprioceptive cues, 

producing a more operationally effective knowledge of performance. 

As a result of the existing evidence regarding the role of atten­

tional focus within information processing theory ( Kahneman, 1975; 

Keele, 1973), it appears justifiable to test predictions set forth by 

objective self-awareness theory ( Duval & Wicklund, 1972) concerning 

the potential facilitative effects of self-focused attention on the 

performance of perceptual-motor tasks with different attentional 

demands. Two factors warranting particular notice are: (a) the 

specific environmental and movement demands of the task (Gentile, 

1972), and (b) the abif-ity of performers at different levels of task 

mastery to utilize different sensory stimuli that originate from different 

information sources ( Fleishman & Rich, 1963). 

Statement of the Problem 

The purpose of this study was to investigate the effect of various 

types of attentional focus on the performance of a selected closed 

perceptual-motor task for individuals who differ in task mastery. The 

hypotheses listed below were addressed in an attempt to determine the 

effects of attentional focus on the performance variables of: (a) pin­

fall and (b) distance from the target. 

1. The performance of beginners receiving an augmented knowl­

edge of results focus (KR) would be significantly (p ;;; .03) 

better than that of beg inners receiving: 

knowledge of performance focus (KP), 

(a) an augmented 

( b) an augmented 
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self-focus ( VTR), and ( c) no augmented attentional focus 

( control) . 

2 .  The performance of advanced subjects receiving an augmented 

knowledge of performance focus ( KP) or an augmented self­

focus ( V TR) would be significantly (_e :;; • 03) better than that 

of advanced subjects receiving an augmented knowledge of 

resu Its focus ( KR) or no augmented attentional focus ( con­

trol) . 

3 .  The performance of beginners receiving an augmented knowl­

edge of results focus ( KR) would show significantly ( p :;; . 0 5) 

better performance with practice than that of beginners 

receiving : ( a) an augmented knowledge of performance focus 

( KP), ( b) an augmented self-focus (VTR), and ( c) no aug­

mented attentiona I focus ( control) . 

4 .  The performance of advanced subjects receiving an augmented 

knowledge of performance focus ( KP) or an augmented self­

focus ( V TR) would show significantly ( p  :;; . 05) better 

performance than that of advanced subjects receiving an 

augmented knowledge of results focus ( KR) or no augmented 

attentional focus ( control) . 

Definition of Terms 

The following terms have been defined theoretically and, where 

appropriate, operationally . The terms are used consistently 

throughout the text of this paper . 
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Attentional Focus 

The source of  information to which one's attention is selectively 

directed (Carver & Scheier, 1981b), categorized in this study as : 

(a) self-focused attention, or (b) environmental focused attention. 

Environmental focused attention . " Selectively attending to 

information originating in the envi ronment 1 1  ( Carver & Scheier, 1981 b, 

p. 35), defined in this study as having attention focused on the visual 

environmental task-goal cues resulting from performance (K R). 

Environmental-focused attention was mediated in this study through a 

knowledge of results questionnaire. 

Self-focused attention. " Selectively attending to information that 

originates from within and concerns the sel f" ( Carver & Scheier, 

1981b, p .  35), defined in this study as having attention focused on 

the movement or on the kinesthetic and/or proprioceptive cues avail­

able during performance (KP). Self-focused attention was mediated in 

this study through : (a) a knowledge of performance questionnaire, or 

( b) the presence of a videotape camera with television monitor. 

Kinesthetic Information 

Sensory information about active movement provided internally to 

the central nervous system from stretch receptors (Higgins, 1972). 

Knowledge of  Performance (K P) 

I ntrinsic sensory feedback which concerns movement-relevant 

information (Bilodeau, 1966), defined in this study as the kinesthetic 

and proprioceptive cues that provide task-relevant information 
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concerning total body transport and limb transport / manipulation 

( Gentile, H iggins , Miller , & Rosen , 1975 ) during performance . 

Knowledge of Resu lts ( KR )  

I ntrinsic sensory information which concerns the produced 

outcomes of movement ( Annett & Kay , 1957 ) ,  defined in this study as 

the visual environmental cues that provide task- relevant information 

concerning the bowling ball , the target spot , and the bowling pins . 

Performance 

" The temporary expression of motor skil l behavior"  (Stal l ings , 

1982, p .  12 ) , measured in this study by : ( a )  pin fa ll and ( b )  dis-

tance from the target . 

Distance from the target . The number of boa rds by which the 

vertical midline of the ball deviates from the intended target spot on 

the · first ball of each frame . I ndividual scores were averaged for six 

blocks of five t rials each . 

Pinfall .  The number of pins knocked down on the first ball of 

each frame . 

t rials each. 

I ndividual scores were averaged for six blocks of five 

Proprioceptive I nformation 

Sensory information about limb and body posture , touch and 

pressure provided internally to the central nervous system from joint 

and cutaneous receptors ( H iggins , 1 972) . 
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Selected Perceptual-Motor Task 

The perceptual -motor task selected for this study involved the 

rolling of a bowling ball at a full 10-pin set-up , as in the first ball 

rolled in each frame in the sport of bowling . The task is charac­

terized by spatial environmenta l control and intertrial environmental 

consistency . Movement demands include total body transport and limb 

transport/ manipulation . Attentional demands include visual fixation 

and postural body/ limb monitoring . 

Self-Awareness 

1 1 The existence of self-directed attention, as a resu lt of either 

transient situationa I variables, chronic disposition or both 1 1  

(Fenigstein , Scheier , & Buss, 1975 , p.  522) .  

Increased objective se lf-awareness . 1 1 A greater proportion of time 

spent in the objective rather than the subjective state of awareness 1 1 

( Duval & Wicklund , 197 2 ,  p .  3) . 

Objective self-awareness . "Consciousness focused exclusively 

upon those aspects of the self which include personal history , the 

body , or any other personal aspect of the self 1 1 ( Duval & Wicklund , 

197 2 , p .  3) . 

Subjective self-awareness . 

Consciousness in which attention is focused on events 
external to the individual 's  consciousness . People 
experience the peripheral feedback from their actions and 
various other feelings that arise from within the body . The 
feeling of being the source of forces directed outward, the 
amount of self-awareness that can be experienced even as 
attention is directed outward . ( Duval & Wicklund , 197 2 ,  
p .  3) . 



1 3 

Task Mastery 

The degree of proficiency at bowli ng, as measured by average 

scores from ten games, i n  reference to established norms for college 

age subjects (Marti n, 1964). 

Begi n n i ng level. For men,  an average of less than or equal to 

1 30 p ins per game. 

Advanced level .  For men,  an average of greater than or equal to 

150 p i ns per game. 

Assumptions U nderlyi ng the Study 

The followi ng assumptions were made i n  referen ce to this study: 

1 .  The videotape camera with te l evision mon itor, the knowledge 

of performance questi onnaire , and the knowledge of results 

question naire produced the desired man i pulation of subjects' 

attentional focus. 

2. The dependent measures of: (a) pi n fall on the first ball 

rolled, and (b) distance the ball deviated from the target 

spot, were valid indicators of bowl ing performance . 

Scope of the Study 

The t ime per iod encompassi ng collection of the data was Fe bruary 

through March 1984. The 64 subjects were male college-age students 

with varyi ng degrees of bow l i ng sk il l. 
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Significance of the Study 

In recent years, the role of atten tional focus on the performance 

of perceptual-motor skills has received greater consideration . More­

over, theoreticians ( Duval & Wicklund, 1972; Nideffer, 1976 ) have 

proposed cognitive constructs that can be manipulated and measured. 

In support of Duval and Wicklund's ( 1972 ) theory of objective 

self-awareness, research in the field of social psychology has provided 

evidence to suggest that increased self-focus can : (a ) enhance one's 

sensitivity to both emotional and physiological states ( Scheier, Carver, 

& Gibbons, 1979; Carver, Scheier, & Gibbons, 1981 ) ,  and (b) increase 

the saliency of existing discrepancies between one's actual and 

intended behavior ( Carver & Scheier, 1979; Scheier & Carver, 1983 ) .  

Literature i n  motor behavior (Fleishman & Rich, 1963 ; Gentile, 1972 ) 

has suggested that selective atten tion to interna I ( kinesthetic) and 

external (visual ) information sources will facilitate perceptual-motor 

skill performance depending on : (a ) the information processing 

demands of the task, an d (b) the skill level of the performer. 

Taken together, the tenets of objective self-awareness theory and 

skill acquisition theory appear to fall within the realm of psychological 

explanations of sport and motor behavior, e . g. ,  (a ) increased objective 

self-awareness might enhance a performer's  sensitivity to kinesthetic 

information,  (b ) increased environmental focus might enhance a 

performer's  sensiti vity to visual information, (c ) increased objective 

self-awareness may increase the frequency with which a performer 

compares their actual performance to a reference performance, 
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(d) inducing an increase in  self-focus might provi de an effective 

context through which implications for the internal/external attentional 

construct of beginning and advanced performers could be investigated , 

and (e) a more accurate assessment of task demands might be facil i ­

tated by examining the effect of shifts i n  attentional allocation on the 

performance/ learning of different types of perceptual-motor tasks for 

performers who differ on task mastery. 
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CHAPTER 1 1  

REVIEW OF LITERATURE 

The purpose of this chapter was to synthesize the literature 

relating to the areas of attentional focus and the performance of 

perceptual-motor skills .  The research was presented within the 

following subtopics : (a) models of attention, ( b) self-focused 

attention, and (c) attention and the nature of the task . 

Models of Attention 

The role of attention as a mediator of our conscious experience 

has long been documented in the psychological I iterature (James, 1890 ; 

Titchener, 1908; Mead, 1934) . William James (1890, pp . 403-404) 

defined attention as "the taking possession of the mind, in a clear and 

vivid form, one of what seem simultaneously possible objects or trains 

of thought . "  Despite its recognized importance as an underlying 

determinant of cognition and experience, attention as an entity initial ly  

was not conceptually operationalized, and consequently lost its popu­

larity in experimental psychology. In the 1950s, new perspectives 

concerning attention were developed which took into consideration the 

individual 1 s conscious control of information processing. 

Early models of attention (Broadbent, 1 958; Deutsch & Deutsch, 

1963; Welford, 1952) regarded attention as a fixed-capacity resource 

which was positioned as a single, complete entity, at a particular stage 

of the information processing system. Although these models differed 
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as to the specific location of the attentional mechanism, each suggested 

that the function of attention was that of a filter, responsible for 

selecting the particular input that required an increased mental focus 

for further perceptual discrimination. Although similar in principle to 

these early models, Keele's model ( 1973) suggested that the se lective 

attention function operated later in the response phase (memory) of 

the system, facilitating response selection, rather than input selection. 

Later models of attention ( Kahneman, 1975; Moray , 1970) have 

suggested that although there is a general, quantitative limit to one's 

attentional capacity in performing mental work, attention is a 

dynamically-constructed, and flexibly-allocated resource which can be 

distributed freely between or among concurrent inputs or operations. 

According to Gentile, H iggins, Mi l ier, and Rosen ( 1 975), and 

Kahneman ( 1975), task difficulty and complexity may vary among 

different activities. Depending upon the exact attentional demands of 

t he task, a specific number of attentional units are presumably drawn 

from a differentiated pool of mental effort in an attempt to match the 

environmental demands, and subsequently facilitate the ensuing 

perceptual-motor performance . If the attentional capacity or pool is 

depleted, information processing is impaired. The limiting factor is 

not in the neurological 1 1 hardware, 1 1  but instead in the processing 

1 1 software. 1 1  Research supporting Kahneman 1s 1975 model implies that 

the individual holds a much greater responsibility for the control of 

attention by focusing, dividing, allocating, and distributing it to 

specific components within the information processing system (Allport, 
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Antonis, & Reynolds, 1972; Navan & Gopher, 1979). Conscious control 

is characterized by time-sharing strategies utilized for effective 

processing. 

Despite the lack of theoretical consensus among researchers in 

defining attention, there are common characteristics of attention that 

are more largely suggested by all the theories. The ability to a llocate 

attention to either sing le or multip le locations suggests that attention 

is characterized by the dimension of size or capacity. This aspect has 

been referred to as attentional distribution ( Carver & Scheier, 1 981) 

and attentional width (Nideffer, 1981). Nideffer (1981) defines width 

of attention as the amount of information that is received by an 

individual. Within this dimension, attentional focus is either broadened 

to accommodate multiple inputs or narrowed in a more concentrated 

form to operate on a single input. Broadening one's attentional focus 

has · been described by Ga llwey ( 1974) as letting the mind touch a 

number of stimuli with a certain degree of evenness. In contrast to a 

broad attentional focus, concentrating solely on one stimulus in a more 

singular manner requires narrowing of attentional focus to the neglect 

of those stimuli in the attentional periphery. 

Reis and Bird (1982) have successfully 

stemming from Nideffer's ( 1 981 ) width construct. 

tested predictions 

In their study, 

subjects were administered Nideffer's (1976) Test of Attentional and 

I nterpersona I Style (TA IS), an instrument designed to measure an 

individual's ability to manipulate their attentional focus is profiled. 

Reis and Bird (1982) found that subjects who scored toward the broad 
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end of the width continuum, labelled broad-attenders, significantly 

(_e. < • 05 ) ou tperformed narrow-attenders on a task which involved 

peripheral vision for signal detection followed by a reaction time 

response . This study provides some experimental evidence for the · 

validity of the width construct of attentional focus. 

A second characteristic of attention that has been identified 

experientially and experimentally is the dimension of attentional 

direction ( Nideffer, 1981 ) . Within a person 1 s subjective, conscious 

experience attention appears to be dynamic in nature . That is , there 

is an apparent move or shift of attentional focus in an order or 

sequence, from one or more factors to another factor .  The information 

processing system isolates certain stimuli to allow for more detailed 

processing of selected input. Within the domain of all information 

available to awareness, a dichotomy exists which takes into considera­

tion the point of the stimulus origin (Carver & Scheier, 1981b ) . Whi le 

a great amount of behavior-shaping information originates from the 

external environment, a substantial portion of information is gathered 

from those internal stimuli emanating from within the person ( Lewis & 

Brooks, 1978; Raye, Johnson, & Taylor , 1980 ) . As suggested by 

N ideffer ( 1981 ) , one 1s attentional focus can either be interna Ii zed or 

externalized . 

Researchers in social psychology ( Duval & Wicklund, 1972 ) have 

defined the phenomenon of internal/ external attentional focus in terms 

of the objective/subjective state of self-awareness that is generated 

within an individual. More recently, other socia I psychologists 
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( Carver & Schei er, 1981) have referred to the internal focus of atten­

tion as self-focused attention . 

Self-Focused Attention 

James (1980) analyzed in depth the structure of the multifaceted 

self . He proposed that the self, as a whole entity, coul d be divided 

into three general, but distinct subcomponents :  ( a) material self, 

(b) social self, and (c) spiritual self . The material self includes such 

aspects as the body, family, and home. These physical elements are 

contrasted to the more abstract elements of values, attitudes, or 

behavioral standards which comprise the second dimension, the social 

self. The spiritual self completes the triad . This is a more encom-

passing construct which includes the private and personal thoughts 

and feelings of the person . 

Because the work of James (1890) was at the descriptive level, 

the concept of the self as an entity was not originally examined 

extensively th rough experimental study . However, later discussion 

(Mead, 1934) regarding the nature of the self within the context of 

self-awareness and self-consciousness suggested that the self as a 

construct was unique in the sense that the person has the ability to 

look at the self as an object of observation . Schutz (1945) similarly 

suggested that when attention is turned upon the self, the subsequent 

state of self-awareness is accompanied by the feeling of being broken 

or splintered into - different self elements . Attention is focused on that 

particular aspect of the self which is most relevant to the immediate 
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situation and context . Investigation 

esteem, self-concept, self-evaluation, 

specific to self-image, self­

and self-consciousness has 

seemed to lend support to the notion that one's self is comprised of 

different elements (Wylie, 1961) . 

The systematic manipulation of attentional focus (Duval & 

Wicklund, 1972; Wicklund & Duva l, 1971) was in itially based on the 

assumption that certain environmental stimu Ii ( TV camera, mirror, 

voice recording) wou Id serve to intuitively remind subjects of 

themselves . H owever, documented evidence for the validity of the 

self-focus construct did not begin to appear until this construct was 

tested in later studies (David & Brock, 1975; Carver & Scheier, 1978). 

In an experiment by Davis and Brock (1975), two groups of 

subjects ( n = 49) from a mixed-gender pool were presented with a 

series of sentences written in unfamiliar foreign languages and were 

then asked to guess which English pronoun corresponded to the tar­

geted foreign pronouns .  The authors assumed that under conditions 

of increased self-focus, subjects would be more disposed to choose 

self-relevant words. The results confirmed the prediction . U nder 

self-focused conditions (TV camera or mirror directly facing the 

subject), subjects guessed a greater number of first person pron ouns 

than those subjects in the control con dition (no mirror, no TV 

camera). 

In  a similar study (Carver & Scheier, 1978), two groups of female 

subjects ( N = 79 ) were asked to complete an egocentricity measure 

(Exner, 1973) that involved a sentence completion task . Responses 
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were scored to reflect either an individual 's self-focus or external­

focus . I n  accordance with predictions of Duval and Wicklund' s  ( 1972) 

theory of objective self-awareness, those subjects who completed the 

task in the presence of self-focusing stimuli ( mirror) responded with a 

greater proportion of self-relevant words . 

As pointed out by theorists ( Carver & Scheier , 1982; Wicklund & 

Duval, 197 1), it is important to recognize attentional focus as being 

relative and not a bsolute in nature. To speak of increased internal 

focus , increased objective self-awareness , or increased self-focus ( as 

opposed to external, environmental focus), is to suggest only that a 

greater proportion of time is spent in that state than is norma lly 

experienced during the behaviora l situation in study . 

I t  was not until 1972 that Duval and Wicklund expanded upon the 

distinction of self-focused attention and proposed their theory of 

objective self-awareness . The theory states that once one' s  attention 

is brought to bear directly on the self as an object of observation, an 

enhanced self-realization occurs with a subsequent state of se lf­

analysis . This claim is based on four assumptions : (a)  attention may 

be self-focused or environmentally-focused; ( b) when attention is 

brought to bear on the material self ( the body) , the person is 

increasingly prone to focus on other self-components which can be 

aspects of the material ,  social ,  or spiritual self; ( c) once self focused 

attention comes into play , attention will then be focused on whatever 

feature of the se.lf is most salient , and not on the entire self ; and 

( d) once attention comes to bear on a specific dimension of the self, 
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self-analysis begins. In sum, Duval and Wicklund propose that the 

self will be engaged as a more significant determinant of behavior when 

it is viewed as the object rather than the subject of observation. 

Since the introduction of self-awareness theory, social psycholo­

gists (Duva l & Wicklund, 1 972; Ickes, Wicklund, & Ferris, 1 973; 

Liebling & Shaver, 1 973; Pryor et al . ,  1 977; Scheier, Carver, & 

Gibbons, 1 98 1) have investigated the experiential and behavioral 

consequences of self-focused attention . The predicted effect that 

increased self-focused attention would lead to an enhanced sensitivity 

to internal states (emotional and physiological) has been examined in 

several studies. Scheier and Carver ( 1 977) conducted two experiments 

to investigate the effect of self-focused attention on affective reactions 

to the emotions of attraction, repulsion, elation, and depression. In 

the first experiment, two groups of male subjects ( N = 27) were asked 

to view and rate slides of nude women in the presence of: (a) a 

mirror, or (b) no mirror. As predicted , subjects in the mirror condi­

tion rated the slides significantly (_e_ < • 025) higher in attractiveness 

than subjects in the no mirror condition. 

two groups of subjects ( N = 30) from a 

In the second experiment, 

mixed gender pool were 

exposed or not exposed to a mirror and asked to read a series of 

statements which became either increasingly positive or negative. 

Following the reading, they rated their response to the induced affect, 

as measured by a 1 0-item mood rating scale (Velten, 1 968). Consistent 

with predictions . of self-awareness theory, sel f-focused attention 

significantly ( p < • 05) heightened sensitivity to mood. 
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A study was conducted by Scheier, Carver, an d Gibbons ( 1981) 

to investigate the effect of self-focused attention on subjects' reactions 

to fear . Male and female subjects ( N = 68), classified as either 

phobics (.::!_ = 34) or nonphobics (.::!_ = 34), were asked to approach and 

hold a nonpoisonous snake in the presence of: (a) a mirror or (b) no 

mirro r .  Results revealed that for the phobic group, mirror presence 

lead to an earlier withdrawal from the approach attempt than for the 

nonphobic group . Scheier et al . (198 1) concluded that exposure to 

the mirror, an d the resultant behavior opposite to that requested by 

the experimenters was a significant fi ndin g .  This study provided 

evidence that conditions of self-focused attention might also inhibit 

behavior . 

An experiment by Gibbons, Carver, Scheier, and Hormuth ( 1979) 

assessed the role of self-focused attention in reactions to a placebo . 

The authors tested the hypothesis that the mirror-induced self-focus 

wou Id minimize a suggested placebo affect. Of the 38 female subjects 

who in gested the p lacebo, one ha If ( n = 19) were lead to believe that 

the drug would produce arousal symptoms . As measured by three 

questions regarding experience of arousal, mirror subjects reported 

significan tly (p < . 01) less arousal than did th no mirror subjects . 

I hus, self-focused attention produced: (a) less suggestibility affect, 

and (b) a more accurate self-report . 

A study by Wegner and Giuliano ( 1980) was designed to determine  

whether increasing the general state of arousal would result in  

increased self-focused attention . Thirty male and female co llege 
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students were divided into three groups (� = 1 0) and then exposed to 

a treatment designed to vary their arousal level. The hypothesis that 

was tested stated that increased arousal would be accompanied by a 

corresponding increase in self-focused attention. Treatment groups 

were : (a) re laxation (reclining in a lounge chair) , (b) norma l (sitting 

in a chair), and (c) arousal (running in place). The duration of each 

treatment was 2 minutes. The simple heart rate measure chosen to 

test the arousal manipulations revealed that a lthough running in place 

produced greater arousal than sitting in a chair, reclining in a lounge 

chair did not reduce arousal be low the level experienced while sitting. 

Level of self-focused attention , as measured by the number of first 

person pronouns chosen to complete a series of sentences was : 

(a) significantly (p � .05) different in the expected direction between 

the arousal and normal groups, and (b) significantly (_e :;;; .05) differ­

ent · between the normal and relaxation groups . The authors noted that 

a I though the expected difference in arousal effects between the two 

sedate groups did not occur, the treatment effects on self-focused 

attention were significant. 

Additional research in social psychology has demonstrated that 

increased sel f-fo
0

cused attention enhanced subjects' sensitivity to 

existing discrepancies between their actual behavior and experi­

mentally-established standards for the same behavior ( Carver & 

Scheier, 1979). Research by Wicklund and Duval ( 1 971) demonstrated 

that during conditions of increased self-focused attention, subjects 

( N = 20) were more easily persuaded to al ter their personal opinions 



2 6  

and attitudes to more closely conform to experimenta l ly-suggested 

standards which were in opposition to their ow n .  Perhaps of more 

importance, howeve r, was evidence to suggest that during conditions 

of increased self-focused atten tion ( N = 125) , with positive outcome 

expectancies, subjects' overt responses to perceived actual to ideal 

behavioral discrepancies tend to concur with the experimenta lly 

suggested standard (Carver, Schei er, & Gibbons, 1981). Carver an d 

Scheier ( 1981) suggested that increased self-focused subjects attempt 

to reduce behavioral discrepancies through a greater frequency of 

comparison between actua l and ideal performance. Research by the 

same theorists (Carver & Scheier, 1983) has demon strated that 

self-focused attention increased subjects' tendencies to seek out 

information about reference performance norms . 

Other research has examined the effect of se lf-focused attention 

on task performance (Wicklund & Duval,  1971; Lieb ling & Shaver , 

1973) . Wicklund and Duval (1971) asked two groups of female u nder­

graduates who were either in the presence ( n = 16) or not in the 

presence (� = 16) of a mirror, to copy German prose for 5 minutes. 

Performance was measured as the number of letters copied by each 

subject. The study tested the hypothesis that increased self-focus 

would cause the subject to focus on herse lf as an obj ect, evaluate her 

task performance, and , increase efforts to perform wel l . As was 

expected, there was a significant ( p � . 05) increase in the amount 

copies in the mirror condition as compared to the no mirror condition .  

I n  a similar study, Liebling and Shaver (1973) investigated 

self-focused attention,  task performance, and leyel of evaluation .  



2 7  

Using four groups of female subjects (� = 10 ) ,  and a task of copying 

Swedish prose, the investigators found that whi le  low-evaluation 

subjects performed better during condit ions of increased self-focus, 

the high evaluat ion subjects' performance was impa ired during 

increased self-focus condit ions . In a subsequent paper, Carver and 

Scheier (1981a) attributed the results of Liebl ing and Shaver (1973 ) to 

the possibil ity that self-focused attention causes subj ects to 

temporari ly interrupt their behav ior to assess their  outcome expec­

tancy . This interrupt ion, which they conj ectured would most likely 

occur in highly evaluati ve si tuations, can differentially affect task 

performance depending upon whether the subj ect percei ves the outcome 

expectancy as being ei ther: (a) negati ve, leading to a subsequent 

behavioral wi thdrawal, or (b ) posi ti ve, causing an increased persis­

tence on the task (Carver, 1979) . 

Although a rev iew of the li terature seems to suggest some general 

effects of self-focused attention on task performance, no l iterature 

specific to self-focus effects on the performance of perceptual-motor 

tasks with different attentional demands appears to be avai labl e .  The 

importance of appropri ate attentional al location during the performance/ 

learning of perceptual-motor tasks has been suggested by several 

researchers (Gent ile, 1972; Poulton, 1957; Whi t ing, 1 972), with special 

considerat ion for the nature of the performer, the task/movement 

demands, and the env ironmental cha.racterist ics of the task si tuati on .  



28 

Attention and the Nature of the Task 

Poulton (1957) has suggested that tasks might be classitied 

according to the characteristics of the context or environment within 

which they are performed . He described dynamic environments as 

being 1 1 open 1 1  in nature, as contrasted to static environments that are 

1 1 closed . 1 1 Open situations are characterized as having components of 

spatial/temporal variability that can generate uncertain environmental 

conditions with which a performer must contend. Closed environments 

have more stable conditions that present the performer with spatial 

variability only. 

Gentile, Higgins, Miller, and Rosen (1975) extended Poulton' s  

( 1957) thinking and proposed a perceptual-motor taxonomy based on 

the nature of both the environmental and movement demands pos sible 

in a task . In relating task differences, levels of skill, and information 

processing theory, Gentile ( 1972) suggested that, for open situations, 

performers must diversify their response to match the varying demands 

presented by the changing environment . In closed situations, how­

ever, movements must be consistently uniform in pattern to match a 

single set of more stable environmental demands. Gentile ( 1972, p. 6) 

proposed that within the total body of stimuli that impinge upon an 

individual at any moment, those which provide information relevant to 

the achievement of a desired goal are "regulatory cues. " Attention to 

these regulatory cues enables a performer to formulate an effective 

movement plan to match the environmental conditions present in the 

task. Gentile further contended that the changing regulatory cues for 
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open tasks lie primari ly in the external environment ( K R) as con­

trasted to the changing regulatory cues in c losed tasks which fal l  

primarily in the internal sensory cues emanating from the movement 

( K P ) . 

The use of interna l ly generated information during the perfor­

mance of a perceptual -motor task was investigated by Fleishman and 

Rich ( 1963 ) . They assessed the kinesthetic sensitivity (weight 

discrimination task ) and spatial abi lity ( United States Air Force Aeria l 

Orientation Test ) of 40 ma le subjects and then used the measures of 

these abi lities to assign subjects to one of four groups: ( a )  high 

kinesthetic, ( b) low kinesthetic, ( c )  high spatial, or ( d )  l ow spatial. 

A l l  subjects were tested over 40 trials on a two-handed coordination 

task . The task required the subjects to keep a target fo l l ower on a 

sma l l  target disc as the target moved randomly around a circu lar plate . 

Movement of the target fo l l ower was contro l l ed by two lathe-type 

hand les the combined actions of which resulted in target fol l ower 

movement in different directions . Performance was measured in terms 

of time on target for a trial . The results indicated that early in 

practice the high spatial group performed significantly ( p  < • 0 1 )  better 

than the low spatial group. After 40 trials, however, the performance 

of the same two groups was virtual ly equivalent . This suggested that 

the use of visual information may be most important early in practice . 

The results a lso revealed that, early in practice, the performance of 

the high and l ow kinesthetic groups was not significantly (_e < • 0 1 )  

different .  However, after 40 practice tria ls, the performance of the 
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same two groups differed significantly (_e < • 01) with the high k ines­

thetic group having higher time on target scores than the low kines­

thetic group. These results suggest that with practi ce , the ability to 

use kinesthetic information becomes more important to successful task 

performance. The data further suggested that performers utilize 

spatial (external) and kinesthetic (internal) information to a different 

extent after they have gained some task mastery through practice. 

According to Fleishman and Rich (196 3 ,  p. 10) , psychomotor abili ties 

can be thought of as the "capabilities for using diff'erent kinds of 

informa tion." This claim supports the earlier notion of Fleishman and 

Hempel (1 95 5 ,  p. 312) ,  that with practice at a task, "from the point of 

view of the subject , the nature of the task changes . 1 1  

One implication of Gentile 's mode l (1972) for the learning/ 

performance of open and closed tasks is that depending on the type of 

task to be performed , focus of attention must be directed to the 

important regulatory cues that provide critical informa tion a bout : 

(a) the spatial / temporal variability of the external environment , or 

(b) the temporal variability of the movement itself. Experimental 

support for Gentile 's predictions has been provided for both open 

tasks (Beitel , 1980; Beitel ,  1983; Del Rey , 1971) , and closed tasks 

(Beitel , 1980; Del Rey , 1971; Del Rey , 197 2 ;  Rothstein & Arnold , 

1 976) . 

Extending the work of F leishman and H empel ( 1955) and Gentile 

et  al. (197 5) ,  _ Beitel (1980) investigated the contribution of 

visua l -perceptual abilities to the performance of perceptual-motor tasks 
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with :  (a) spatial or spatial /temporal environmental demands, and 

(b) total body transport movement demands. Data estimating five 

visual-perceptual abil iti es were collected on 80 female subjects and 

interrelated to early  and late practi ce stages of both the open and 

closed task. Consistent with Fleishman's earlier findings ( 1955), the 

results i ndicated that the contr ibuti on of independent visual-perceptual 

abil it ies to successful task performance diminished with practi ce on 

both types of tasks. 

I n  a later study, Beitel ( 1983) examined the effect of different 

types of augmented feedback on the learning/ performance of an open 

task with practice. The self-paced, complex soccer task required 

subjects to dribble, pass, and receive a ball as quickly as possible 

through a fixed environment. Between practice tri als, subjects 

received augmented feedback from one of e ight treatment conditions. 

Feedback factors consisted of : (a) focusi ng attention in one of four 

ways (KP, KR, K P/KR, or no focus), and (b) viewing videotape 

replay of their performance (yes or no). Performance measures were 

recorded over 18 trials for :  (a) length of t ime to complete the task, 

and (b) the subject's accuracy in assessing the degree to which they 

achieved the desired movement (KP), and the goal (KR). The results 

indicated that, over four blocks of practice tr ials, focus of attention 

was the most crit ical feedback factor. At blocks three and four, all 

three focused-attention groups were significantly (p � . 01) more 

accurate in assessing the degree to which the desired movement was 

achieved (K P). At block four, the KR and K P/KR feedback groups 
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assessed their goal attainment (KR) with greater accuracy (p � . 01) 

than did either the KP or control feedback groups . Videotape viewing 

proved to be most effective feedback when combined with attention 

focused on KR. Beitel (1983) suggested that these findings provide 

further support for Gentile's ( 1 972) projections concerning selective 

attention and environmental demands of tasks . 

Del Rey ( 1970) provided augmented knowledge of performance 

through videotape replay to subjects who performed a modified fencing 

l unge during either open or closed conditions. These experimental 

feedback conditions were replicated in a later study ( Del Rey, 1971) 

and supplemented with teacher cueing for the purpose of focusing the 

performer's attention more directly toward the critical regulatory cues 

within the l unge movement. Data collected on the dependent perfor­

mance variables of form, accuracy, and response latency revealed that 

augmented knowledge of performance (KP) yielded better form and 

accuracy scores during closed conditions than during open conditions. 

Therefore, Del Rey (1970) suggested that augmented KP is the most 

effective type of information feedback in closed task situations. 

Using a content analysis to investigate the effect of videotape 

feedback in teaching motor ski II s, Rothstein and Arnold ( 1976) found 

that the effectiveness of videotape viewing appeared to be related to: 

(a) the performer 's level of skill, and ( b) teacher cueing . According 

to the authors, intermediate and advanced performers appear to benefit 

more from videotape replay than do beginning performers during 

norma I viewing conditions . However , beginners gain more from 
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viewin g  the replay when verbal cues are added to direct their atten­

tion to the regulatory cues of the performance. · A more focused 

synthesis ( Rothstein & Arnold, 1976 ) which investigated the effect of 

videotape replay on bowling performance/learning revealed that 

learners who had their attention focused on relevant cues in the 

environment (target spot ) were more effective than those who did not. 

It is important to note that subjects in these studies (Church, 1963 ; 

Cox, 1963 ) bowled at the beginning skill level. Polvino (1970 ) and 

Hoff ( 1969 ) investigated the effectiveness of videotape replay in 

providing feedback regarding characteristics of the movement 

response. They found no difference between the performances of 

those subjects who did or did not watch videotape replay. No teacher 

cuein g  was utilized to direct attention in either study. However, when 

teacher cueing was combined with videotape replay (Kraft, 1972 ) ,  

bowling performance improved. Rothstein and Arnold ( 1976 ) summarize 

these findings to suggest that bowling performance/learning depends 

upon the performer's ability to selectively attend to information 

feedback about the movement (K P )  and the outcome of the movement 

(KR ) .  

Taken together, research on attention reviewed i n  this chapter 

suggested that the utilization of empirically validated attentional 

manipulati on techniques in motor behavior research is possible. Such 

methodology may provide a new perspective to assessment of the 

nature of the task attentiona l  demands of selected perceptual-motor 

tasks. Establishing defined atten tional contexts within which open or 
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closed tasks are performed/ learned , in addition to taking into consid­

eration individual differences in the amount of  time spent practicing a 

task may reveal new information regarding the dynamics of the atten­

tional construct . 
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CHA PTER 1 1 1  

PROCEDURES 

The following methodological procedures were utilized during this 

study: (a) selection of subjects , (b) selection of task and measures, 

( c) task administration, and ( d) data analysis . A detailed description 

of each of the above procedural aspects is discussed separately in this 

chapter . 

Selection of Subjects 

Subjects were 64 male college-age students enrolled at the 

University of Tennessee , Knox vi li e .  Each subject was assigned to one 

of two bowling skill groups . The groups were classified according to 

performance norms established for college 

elective bowling programs (Martin , 1963). 

men enrolled in university 

Subjects assigned to the 

beginning group held a current (i. e. , at the time of data collection) 

average of 130 pins or less. Advanced bowlers had an established 

bowling average of 150 pins or greater . Bowling averages utilized for 

subject classification were determined by the following criteria: 

(a) subject self-evaluation of previous performance, and (b) demon­

strated ability as exemplitied by either in-class averages established 

not more than 6 weeks prior to the beginning of the study or team 

tryout, and league averages established not more than 6 weeks prior 

to the beginning of the study . For each subject , bowling averages for 

ten games were utilized to determine demonstrated ability . 
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Begi n n i n g  bowlers were randomly selected from students enrolled 

i n  elective elementary and intermedi ate bowl i ng classes at the 

U n i versity of Ten nessee, Knoxville. Advanced bowlers were randomly 

selected from the pool of candidates trying out for posit ions on the 

U n i versity of Ten nessee men's bowling team i n  additi on to bowlers who 

were registered and regularly participati ng i n  campus bowli ng leagues. 

A letter of explanation and a consent form (Appendix A) were 

given to each subject prior to participation i n  the study. S igned 

consent forms were co llected and kept by the i nvestigator. 

Selecti on of Task and Measures 

I t  was the i n tent of this study to i nvestigate the effect of various 

types of atten tiona l focus on the performance of a selected closed 

motor task. The perceptual-motor task chosen for this study was 

bowH ng. The primary task analyzed was the ro ll i ng of a ball toward a 

fu II, 10-p in  set-up. Such a task is analogous to the first ba 1 1 . rolled 

i n  each frame i n  the sport of bowli n g. The primary goal outcome i n  

bowl ing i s  to maximize pi n fall for each and every ball rolled. To meet 

thi s  objective, a bowler must visually fixate on the target spot over 

which the ball must be rolled. Although this exteroceptive processi ng 

may be viewed as a viable atten tional focus (Higg ins, 1 972), it is  

equally necessary for the bowler to concurrently mon itor postural 

alignment and l imb man i pulation throughout the approach, delivery, 

and release. Awareness of proprioceptive and k i n esthetic i nformation 

for bowl i ng is especially important because of : (a) the atypica lly 
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heavy weight of the bowling ball (relative to other tasks involving ball 

skills) ; and (b) the high degree of precision and consistency with 

which the bowler must roll the ba I I . Consequently , competition for 

attentional time or capacity is strong , demanding the most careful and 

appropriate distribution of attention to both internal and external 

information sources to facilitate both body balance and target 

accuracy . Bowling provides the type of task (i . e. ,  closed task with 

an external target to be hit by a projected object) which might be 

predicted to be most sensitive to an imposed shift in attentional focus ; 

with observable performance effects being most pronounced due to the 

delicate balance of the attentional demands of the task . Distinguishing 

two groups of task mastery (high and low) within each treatment 

condition ( focus of attention) allowed for an assessment of Fleishman 

and Rich's  (1963) assertion that differences in levels of task mastery 

wou1d be reflected by the degree to which sensitivity to kinesthetic 

(internal ;  KP) and spatial (external ; KR) information affects task 

performance . 

The four specific treatment conditions were: (a) augmented 

self-focused attention , as mediated by taping the subject's task per­

formance with a videotape camera and television monitor (VTR) , 

(b) augmented knowledge of performance as mediated through the 

subject's monitoring and written assessment of their task performance 

( KP) , (c) augmented environmental-focused attention ,  as mediated by 

the subject 's observation and written assessment of the results of their 

task performance ( K R) ,  and ( d) no attentional focus control group , in 
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which no taping or  written as sessment was administered. The first 

two conditions were designed to elicit an increased internal focus and a 

greater sensitivity to sensory info rmation ( temporal organization ) 

o riginating from inside the subject. The augmented environmental­

focused attention condition was designed to elicit an increased external 

focus , and a greater sensitivity to sensory information ( spatial 

o rganization ) originating from outside the subject. The control group 

was included to provide basel ine data during conditions Where no 

augmented focus of attention was provided. 

Two performance scores for each subject were recorded for each 

trial. Pinfall was measured as the number of  pins knocked down on 

the first roll for each of 30  frames . Distance from the intended target 

was measured as the distance , to the nearest board , from which the 

middle of the ball deviated from the target ar row or  target board over 

which the subject was aiming. Collecting data on only the first ball 

was used as a control for task difficulty and uniformity across all 

trials. Individual performance scores were averaged over six blocks of  

five trials each . Each subject executed all trials on the same bowl ing 

lane to control for lane conditions. The board error  scores were 

measured by the researcher with reliabil ity greater than 90%. 

Task Administration 

Prio r  to the testing session , the investigator collected background 

information on each subject regarding level of task mastery. Each of 

the 64  subjects was fi rst categorized as either a beginning or  advanced 
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bowler as determined by prior self-evaluation and established bowling 

averages collected by the investigator. The two task mastery g roups 

were equal in size (n = 32) . Within each level of task mastery, 

subjects were randomly assigned to each of the four g roups . The 

three experimental conditions were: (a) augmented self-focused 

attention, as mediated by the presence of a videotape camera and 

television monitor, (b) augmented knowledge of performance, as 

mediated by the completion of a questionnaire monitoring knowledge of 

performance ( Appendix D), and ( c) augmented environmental-focused 

attention, as mediated by the completion of a questionnaire monitoring 

knowledge of results (Appendix E). 

The testing sessions were conducted at the University of 

Tennessee, Knoxville, bowling lanes . Each subject was tested 

individually in one 30 to 4 5  minute session as scheduled by the inves­

tigator. Upon entering the bowling area, the subject was g iven 

bowling shoes and asked to select a ball of their choice. They were 

directed to the appropriate bowling lane and g iven directions from the 

investigator regarding the components of their task (Appendix B). 

Each subject warmed up by rolling five balls without score . They 

then rolled 30 balls following the procedures designated by the 

particular treatment as follows . 

Self-Focused Attention (VTR) 

A videotape camera was located immediately behind the scoring 

table (Appendix C). The camera was pointed in a direction such that 

the camera field  of view included: (a) the bowler as he was positioned 
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on the deck addressing the pins, (b) the bowler's line of approach, 

(c) the length of the bowling lane including the ten pins, and (d) the 

scoring table. The television mon itor was located immediately adjacen t 

to the scoring table, situated at eye level to each subject as he scored 

his pe rformance. The television screen was positioned such that the 

picture was in full view of the subj ect as he scored his roll and 

prepared for the next ba I I . When the subject was ready to roll the 

ball, and upon a signal from the investigator, the videotape unit was 

engaged. The subject then proceeded to roll 30 balls, each at a full 

10-pin set-up. Between rolls, the subje�t moved to the scoring table 

and recorded his pinfall sco re for the ball just completed. During this 

time, the investigator recorded performance scores and then, if neces­

sary, activated the reset cycle in preparation for the next roll. 

Following the completion of 30 rolls the session was concluded. 

Augmented K nowledge of Performance ( K P) 

Each subject rolled 30 balls, each at a full 10-pin set-up 

(Appen dix C). Between each roll, they returned to the scoring table , 

recorded the pinfall for that roll, and responded to four questions 

assessing knowledge of performance for that particular trial (Appen­

dix D). During that time, the investigator recorded performance 

scores and then, if it was necessary, activated the reset cycle in 

preparation for the next roll. Upon the subject's completion of 30 

rolls, an d the completion of . the knowledge of performance questions 

for all trials, the session was concluded. 
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Augmented Environmental Focused Attention ( KR) 

Each subject rolled 30 balls , each at a full 10-pin set-up 

( Appendix C) . Between each ro l l, he returned to the scoring table, 

recorded the pinfall for that roll, and responded to four questions 

assessing knowledge of results for that particular trial ( Appendix D) . 

Du ring that time, the investigator recorded performance scores and 

then, if it was necessary, activated the reset cycle in preparation for 

the next roll . Upon the subject's completion of 30 rolls, · and the 

completion of knowledge of results questions for all trials, the session 

was concluded . 

Control ( C) 

Each subject rolled 30 balls, each at a full 10-pin set-up 

( Appendix C) . Between each roll, he returned to the scoring table, 

and recorded the pin fall for that roll. During that time , the 

investigator recorded performance scores and then, if necessary, 

activated the reset cycle in preparation for the next ro ll . Upon the 

subject's completion of 30 rolls the session was concluded . 
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CHAPTER IV 

ANALYS IS OF T HE DATA 

The primary purpose of this study was to examine how augmented 

focus of atten tion affects perceptual-motor skill performance with 

practice for individuals who differ in task mastery . Within both levels 

of task mastery, the data analyses included : (a ) a one way (focus of 

attention )  analysis of variance (ANOVA) on bowling averages to deter-

mine whether there were significant (p_ � • 05 ) pre-experimental 

performance differences among treatment groups; (b ) an a priori 

Bonferroni test (Hays, 1981 )  of plan ned comparisons to identify whether 

significant (p_ � • 03 ) differences in pinfall and/or distance from target 

existed between the knowledge of results attentional focus group and 

each of the three other treatment groups; (c ) application of the 

Geisser-Greenhouse conservative F test ( Kirk, 1968 ) to the within 

group factors of the split plot factorial (4. 6 )  analysis of variance 

(ANOVA ) ;  (d ) a post-hoc simple main effects procedure for further 

analyzing any significant (p_ � • 05 ) within group main or interaction 

effects; and where appropriate, (e ) calculation of the percent of 

variability accounted for by the significant effects. The results were 

organized in relation to: (a ) the level of task mastery which included 

begin ning and advanced l evels, and (b ) the between group and within 

group main and interaction effects for the two dependent performance 

variables which included distance from the target and pin fall. The 

overall alpha level (. 03 ) for the a priori test was predetermined by the 
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decision to examine three indiv idual contrasts w ith the Bonferroni 

method of analysi s. The level of significance selected for the analysis 

of variance was . 05. 

For both levels of task mastery, the one-way ANOVA on pretest 

scores revealed no significant (e_ ;:;; • 05 ) . differences in bowling 

performance among focus of attenti on groups. The ANOVA source of 

variance model and means for pretest bowling averages for beg inners is 

presented in Tables 1 and 2 respecti vely. The AN OVA model and table 

of means for the advanced group are presented in Tables 3 and 4 

respecti vely. 

Table 1 

Pretest Scores AN OVA Table for Beg inning Bow lers 

Source 

Focus of Attenti on 
Error 

df 

3 
28 

Sum of 
Squares 

19. 63 
2004. 25 

Table 2 

F PR > F 

0. 09 0.96 

Pretest Means of Focus of Attention for Beg inning Bowlers 

Focus of Attenti on 

Knowledge of Performance ( K P )  
Knowledge of Results ( KR) 
Self-focus (VTR) 
Control ( C )  

Mean Average 

122. 38 
121.25 
123 . 00 
121. 13 
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Table 3 

Pretest Scores ANOVA Table for Advanced Bowlers 

Source 

Focus of Attention 
Error 

df 

3 

28 

Sum of 
Squares 

5 . 38 

3177 . 50 

Table 4 

F PR > F 

0. 02 0 . 99 

Pretest Means of Focus of Attention for Advanced Bowlers 

Focus of Attention 

Knowledge of Performance ( KP) 
Knowledge of Results ( KR) 
Self-focus ( VTR) 
Control ( C) 

Mean Average 

161. 50 

162. 25 

162 . 25 

1 62 . 50 
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Beginning Level of Task Mastery 

Between Group Factors 

The Bonferroni plan ned comparisons were performed on the depen­

dent measures of distance from target (Table 5 )  and pinfall (Table 6 )  to 

identify performance differences between the group who received 

augmented attentional focus to knowledge of results ( KR ) and the 

groups who received augmented attentional focus to knowledge of perfor­

mance (KP ) ,  to the objective self (VTR ) ,  or to no directed source of 

information (control ) .  The results revealed that the KR treatment 

group had significantly (�1 28 = 10.13, ..e_ = .004 )  better accuracy than 
, 

the control group and accounted for 57% of the variability in the atten­

tional focus treatment condition. There were no significant differences 

in accuracy scores between the KR attentional focus group and the K P  

o r  VTR groups (Figure 1 ) .  The results also indicated that there were 

n o  s ignificant differences in pinfall scores among the four attentional 

focus groups (Figure 2 ) .  These findings lend only parti al support to 

the hypothesis that begin ners who received the augmented KR atten­

tional focus would have signiticantly better performance than begin ning 

bowlers who received the augmented K P ,  VTR , or control attentional 

focus. Utility indices (Dodd & Schultz , 1973; Gaeblein & Soderquist, 

1974 ) indicated that for distance from target, the percentage of 

variability accounted for by focus of atten tion was 7%. The mean s  and 

standard deviation s for pinfall and distance from target measures for 

the begin ning group are presented in Appendix G. 
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Table 5 

Distance from Target Bonferroni Table for Beginning Bowlers 

Mean Boards % of 
Focus of Attention from Target Fa P R  > F var 

Knowledge of Results ( KR) 1 . 0 7 ( 0 . 51 )  57 . 5  

Knowledge of Performance ( KP) 1 .  46 ( 0 . 62 )  3 . 50 . 065 . 5 

Self-focused (VT R) 1 .  44 ( 0 . 56 )  3 . 20 . 0 71 . 1 

Control ( C) 1 .  23 ( 0 . 89 )  1 0 .  1 3 . 004 41 . 9 

aF reflects the contrast of that group to the K R  group 

Table 6 

Pinfall Bonfer roni Table for Beginning Bowlers 

Mean % of 
Focus of Attention Pinfall Fa P R  > F var 

Knowledge of Resu lts ( KR) 7 . 88 (O . 7 2 )  14 . 0  

Knowledge of Performance ( KP) 7 . 83 ( 0 .  9 7 )  0 . 05 . 994 27 . 2  

Self-focus ( VT R) 7 . 38 ( 1 .  0 1 ) 3 . 0 7  . 0 74 56 . 8  

Control ( C) 7 . 62 ( 0 . 93 )  0 . 83 . 401 2 . 0  

aF reflects the contrast of that group to the K R  group 
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Within Group Effects 

The application of the Geisser-Greenhouse conservative F test to 

the within group portion of the split plot factorial (4. 6) analysis of 

variance revealed that there were no significant (e_ ;:;; . 05) main (blocks) 

or in teraction (blocks x atten tional focus) effects for distan ce from 

target (Table 7) or pinfall (Table 8 ) . . Therefore, no simple main 

effects analyses were performed. Because there were no significant 

main or interaction effects obtained , the alternative hypothesis which 

predicted better performance with practice for beginning bowlers who 

received augmented K R  attentional focus as compared to the three other 

focus groups was not supported. The means and standard deviations 

for pinfall and distance from target measures for the begin n i ng group 

are presented in Appendix G. 

Advanced Level of Task Mastery 

Between Group Effects 

The Bonferroni test of plan ned comparisons (Hays, 1981) was 

performed on the measures of distance from target (Table 9) and pinfall 

( Table 10). The results revealed no significant (e_ ;:;; • 03) differences 

between the mean performance scores of the K R  attentional focus group 

and the K P, VT R ,  and control groups for distance from target 

( Figure 3) or for pin fall ( Figure 4). However, the difference between 

the distance from target scores of the K R  attentional focus group an d 

the K P  focus group a__,pproached significance (!=_1 28 = 5. 22 , _e = . 038) 
. , 

with the scores of the K P  group ranking highest and accoun ting for 39% 

of the variability in the attentional focus treatment condition. 
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Table 7 

Dista nce from Target ANOVA Table for Beginning Bowlers 

Sum of 
Source df Squares F 

Between 
Focus 3 1 0 . 67 3.40 
s (Focus) 28 2 9.2 9 

Within 
Blocks 5 1 .  72  1. Ola 

Focus x Blocks 1 5 3.87 0.76a 

s (Focus) x Blocks 140 47 . 45 
aGeisser-Green house conservative F test (Kirk, 1968) 

Table 8 

Pinfall ANOVA Table for Beginning Bowlers 

Sum of 
Source df Squares F 

Between 
Focus 3 7.50 1 .  27 
S ( Focus) 28 55.12 

Within 
B locks 5 6.53 2. 09a 

Focus x Blocks 1 5 8. 27 0.88a 

S (Focus) x Blocks 1 40 
aGeisser-Greenhouse conservative F test (Kirk, 1968) 

PR > F 

. 0001 

> , 05 
>.05 

PR > F 

.304 

> , 05 
> , 05 
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Table 9 

Distance from Target Bonferroni Table for Advanced Bowlers 

Mean Boards % of 
Focus of Attention from Target Fa P R  > F var 

Knowledge of Resu Its (K R) 1 .  15 (0.63) 39.9 
Knowledge of Performance (KP)0.69 (0. 39) 5. 22 .038 24.5 
Self-focus (VTR) 0.80 (0. 42) 2.93 . 1 00 1 2. 1 
Control ( C) 1. 1 5  (0. 00) 0. 00 1.00  23. 5 

aF reflects the contrast of that group to the K R  group 

Table 10 

Pinfall Bonferroni Table for Advanced Bowlers 

Mean % of 
Focus of Attention Pinfall Fa P R  > F var 

Knowledge of Resu Its (K R) 8.05 ( 1 . 04) 1 3.7  
Knowledge of Performance ( K P) 8. 35 (0. 74) 1. 40 .250 64.3 
Self-focus (VTR) 8. 38 (0.57) 1. 65 .276 21. 9 
Control ( C) 8.24 (0.80) 0.60 . 464 0. 1 

aF reflects the contrast of th at group to the K R  group -
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Within Group Effects 

The application of the Geisser-Greenhouse conservative F test to 

the within-group portion of the split plot factorial (4. 6) analysis of 

va riance indicated that there were no significant main (blocks) or inter­

action (blocks x attentional focus) effects for either distance from 

target (Table 11) or pinfall (Table 12). Therefore, no simple main 

effects ana lyses we re performed. The alternative hypothesis which 

p redicted that the pe rformance with practice of the advanced bowlers 

who received the augmented KP or VTR attentional focus wou ld be 

better than the performance with practice of advanced bowlers who 

received the augmented KR or control attentiona l focus was not sup­

ported. The means and standa rd deviations for pinfa ll and distance 

f rom ta rget measures for the advanced group a re presented in 

Appendix G. 

Table 11 

Distance from Target ANOVA Table for Advanced Bowle rs 

Sum of 
Source df Squa res F PR > F 

Between 
Focus 3 8. 09 2. 77 . 060 
S (  Focus) 18 27. 2 5  

Within 
Blocks 5 0. 96 1. 11 a >. 0 5  
Focus x Blocks 15 2. 40 0. 9 2a > . 0 5  
S (Focus) Blocks 1 40 24. 32 
aGeisser-Greenhouse conse rvative F test ( K i rk, 1968) 
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Table 12 

Pinfall ANOVA Table for Adva nced Bowlers 

Sum of 
Source df Squa res F PR > 

8etween 
Focus 3 3 .  15 0 . 69 . 568 
S (Focus) 28 42. 82 

Within 
Blocks 5 3 . 07 1 .  2 oa > , 05 
Focus x Blocks 1 5 4 .  77 0. 62a > , 05 
S (Focus) Blocks 140 71. 57 
aGeisser-Greenhouse conserva tive F test (Ki rk, 1968) 
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CHA PTER V 

D I SCUSS ION 

Researchers in psychology (Broadbent, 1958 ; James, 1890;  

Kahneman, 1975 ; Keele, 1973 ; Mead, 1934) have proj ected the impor-

. tance of attenti on as a crit ical mediator of conscious performance/ 

learning experiences. Theorists ( Kahneman, 1975 ; Keele, 1973 ; Moray, 

1 970) view attention as a dynamic construct which can be selectively 

allocated to specific internal or external information sources. The 

importance of the self as a source of behavior-regulating information 

has been strongly suggested from objective self-awareness theory in 

social psychology ( Carver & Scheier, 1982 ; Duval & Wicklund, 1972). 

Studies testing obj ective self-awareness theory have indicated that 

increased self-focus produces enhanced self-awareness to such internal 

perceptual events as : (a) emotional affect, (b) physiological arousal, 

and (c) behavioral/performance states as referenced against relevant 

standards of compari son (Carver, 1979 ; Scheier, Carver, & Gibbons, 

1981 ; Wicklund & Duval, 1971). Additional research (Carver, 1981 ; 

Scheier & Carver, 1983) has suggested that increased self-focused 

subjects, who perceive a discrepancy between thei r  actual behavior 

and a reference behavior, appear to operate to reduce these differ­

ences through: (a) an analysis of self- information, and (b) continued 

attempts at matching their actual behavior to the standard of behavior. 

Extensions of objective se lf-awareness theory have been used to 

explain task performance facilitati on effects for s imple novel tasks with 
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h igh cognitive components du ring increased se lf-focused conditi ons. 

Motor behavior researche rs and theor ists ( De l Rey ,  197 1 ;  F le ishman & 

Rich , 1963 ; Gent i l e ,  197 2 )  have ca l l ed attention to the uti l i zati on of 

interna l l y  generated k inesthetic information du r ing the performance of 

selected perceptua l -moto r tasks. Based on Pou lton's ( 19 5 1 )  di chotomy 

of perceptual -motor tasks,  Gen ti l e  ( 197 2 )  proposed a model of ski I I  

acqu isiti on that incl uded the prediction that the pe rformance/ learning 

of a c losed perceptual -motor task wou ld be fac i l itated by se lective ly 

attending to task-re levant information from regu latory cues. She sug­

gested that for beginners , the cr it ical  cues are located in the stable , 

envi ronmental conditions. In  contrast , the c r iti ca l  regu latory cues fo r 

the more sk i l l ed performer l ie with in the k inestheti c /propr ioceptive 

informat ion wh ich  accompanies the movement. Empi r ical support for 

Genti le 's ( 197 2 ) predi ctions have been provided by studies with c l osed 

tasks ( De l Rey ,  19 7 1 ;  Rothstein & Arnold , 197 6 )  in which the per­

former 's attention was d i rected to termina l  augmented knowledge of 

performance cues th rough videotape replay. 

Additional research by Fleishman and Rich ( 196 3 )  indicated that 

with an open perceptual -motor task that demanded sensitivity to both 

visua l  and k inestheti c information , the uti l i zati on of k inesthetic 

information contr ibuted more to successfu l performance after a per iod 

of practi ce on the task. The resu lts suggested that sensitivity to the 

movement cues became a more infl uential determinant of pe rformance 

after the subjects- had gained some level of task mastery. 
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The review of literature from social psychology on self-focused 

attention, and from motor behavior on the attentional demands of 

perceptual-motor tasks suggested the potential of a facilitative effect of 

augmented attentional focus on the performance/ learning of selected 

sport sk ills for individuals who differ in their level of task mastery . 

Thi s  study was des igned to test the predictions of objective self­

awareness  theory (Duval & W icklund, 1 972) and skill acquisition theory 

( Gen ti le, 1972) for the performance/ learning of a closed perceptual ­

motor task with strong attentional demands from both internal and 

external information sources . 

There were four hypotheses set forth in th i s  study concerning 

the effects of augmented attentional focus on bowling performance for 

subjects at the beginning level and advanced level of task mastery. 

Based upon the literature from motor behavior ( Fleishman & Rich, 

1963; Gentile, 1 97 2; Rothstein & Arnol d, 1 976) and social psychology 

( Carver & Scheier, 198 1 b; Duval & Wicklund, 197 1 ) it was predicted 

that for bowlers at the beginning level of task mastery, an augmented 

attentional focus to knowledge of results wou Id produce : (a) signifi­

cantly better task performance and ( b) significantly better task per­

formance with practice, than wou Id an augmented attentional focus to 

knowledge of performance , self-focused information, or information 

util i zed in the absence of experimentally augmented attention . In 

contrast, for bowlers at the advanced level of task mastery, it was 

predicted that an- augmented attentional focus to knowledge of perfor­

mance or to the self would produce : (a) significantly better task 
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performance, and ( b) s ignificantly better task performance with prac­

t ice than wou I d  an augmented attentional focus to knowledge of resu Its 

or information util ized in the absence of the experimentally augmented 

attentional focus. 

Performance 

Beginning Level of Task Mastery 

Although the results of this study d i d  not enti rely support the 

f irst hypothesi s concerning performance of beginners the data analysis 

revea led a pattern of performance that suggested the potential for 

future research. The d istance from target of beginners whose atten­

t ion was focused on knowledge of results (KR) was the best of the 

four focus groups, and signifi cantly better (p = . 0 04) than the 

d istance from target of beginners with no experimentally augmented 

attentional focus (F igure 1, p. 47). There were d ifferences between 

the d istance from target scores of the KR focus group and both the 

K P  focus group (p = . 065) and the VTR focus (p = . 07 1) group 

(Figure 1, p. 47). Also, by logical deduction from the Bonferroni 

tests on d istance from the target (Table 5, p. 46): if the KR group 

is not significantly d ifferent (e_ � . 03) from the VTR group (d ifference 

= . 56); then the VTR and KP groups are not signifi cantly d ifferent 

from the control group (d ifferences = . 29 and . 27 respecti vely , 

F igure 1, p. 47). Therefore the results suggest that an augmented 

attentional focus that d irects the beginner ' s  attention to the env iron­

ment has more potential to influence performance than one that d irects 

attention to internal cues. 
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The results seem to concur with research b y  Fleishman and Rich 

( 1963) which suggested that during the early stages of task mastery , 

performers depend on visual spatial information to facilitate task per­

formance. The data also provide partial support for Gentile' s  (1972 )  

predictions which suggest that during a beginning level student's 

initial attempts at closed performance, the teacher ' s  role should be to 

facilitate the enhancement of stable regulatory cues. Attention to 

constant regulatory cues in closed skills warrants an external environ­

mental focus of attention ( KR ) . 

The results also indicated that beginners given an 

environmentally-focused attentiona I set had somewhat better accuracy 

scores than beginners given a self-focused attention ( Figure 1, 

p. 47). Because the performance of the VTR group was not signifi­

cantly different from the performance of the other treatment groups, 

the findings appear to be contrary to the prediction of Carver and 

Scheier ( 1 98 1  b) that self-focused attention will lead to task facilitation 

through a greater frequency of comparison between actual performance 

and the intended or reference performance. However, if the projec­

tions of Fleishman and Rich (1963) and Gentile (1972 )  are correct, the 

reference behavior for beginning bowlers may not be based upon 

internal, kinesthetic information, but rather on external environmental 

cues that regulate the movement . Therefore, to the extent that begih­

ners are objectively self-aware, they may be unable to appropriately 

focus attention to _ regulatory cues in the environment . 
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Advanced Level of Task Mastery 

The results for the advanced group of subjects ind icated no s ig­

n ificant ( e_ ;;; • 03 J support for the hypotheses that of the four 

augmented attenti on focus groups , the KP and VT R focus groups 

would produce the greater performance / learning fac il itation effects. 

However , the distance from target data revealed that the performance 

scores of the advanced bowlers who had thei r attention focused on 

knowledge of performance (KP) were the most accurate of the three 

groups with attentional manipulation of focus. The KP focus group 

performed with the best distance from target (F igure 3 ,  p. 52). The 

mean distance from target scores of the K R  focus group and control 

focus group were vi rtually identical (Table 9 ,  p. 51). The distance 

from target scores of the KP focus group were better (p = . 038) than 

the distance from target scores of both the K R  focus and control focus 

groups. By log ical deduction from the Bonferroni contrasts ( Table 9 ,  

p. 51) : if  the K R  group is different from the K P  group (p = . 038) , 

and the means of the K R  and control groups are equal (M = 1. 15); 

then the control group is also different from the KP group (p = . 038). 

The pattern of results suggested that the ro ll ing accuracy of advanced 

bowlers may be faci litated through select ive attention to the internal 

information sources of k inestheti c  and proprioceptive cues of the move­

ment ( KP). Although not statisti cally signifi cant , the results for 

advanced mastery subjects suggested that pred ict ions stemm ing from 

sk i ll acquisiti on theory (Fle ishman & R ich ,  1963; Gentile , 1972) war rant 

further investigation. The data ind icated that at the advanced stages 
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of task mastery, atterition directed internally to k inestheti c and 

proprioceptive information may hold more potenti a l  for facil itating 

greater bowling accuracy than attention focused on external, visual 

information . This conjecture supports the work of Fle ishman and Rich 

( 1963) which suggested that at the later stages of  task mastery per- · 

formers' dependence on k inesthetic informati on increases. The resu Its 

suggest the need for further investigation of Gentile 's ( 1972) conten­

tions that at the later fixation stage of closed ski ll acquisition : 

(a) the learner's  attention must be directed to the changing regulatory 

cues in the movement, and (b) the most appropriate type of feedback 

for the learner i s  intrinsic and augmented knowledge of performance . 

Performance with Practice 

Withi n  each level of task mastery, the data revealed that there 

were no signi ficant di fferences in performance improvement over six 

blocks of trials among the four focus of  attention groups . Therefore, 

the hypotheses concerning di fferences between groups in the amount of 

i mprovement in performance with practice were not supported. It 

would appear that for the particular task selected for th is study, 30 

rolls may not have provided enough time on task to reveal treatment 

effects for practice .  For this reason, it seems just ifiable to investi ­

gate further the effects o f  augmented attentional focus on perceptual­

motor task performance with practi ce, over a greater number of 

practice tri als . 
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CHAPTER V I  

S UMMARY, CONCLUS IONS, AND IM PL ICATIONS 

Summary 

The purpose of this study was to investigate the effects of aug­

mented attentional focus on the performance with practice, of a closed 

perceptual-motor task for individuals who differ in level of task 

mastery . The hypotheses tested the theoretical projections of Gentile 

( 1972) and Fleishman and Rich ( 1963), that : (a) the performance of 

beginning bowlers who received augmented attentional focus to knowl­

edge of results (KR) would be significantly C e  � . 0 3 )  better than that 

of beginners who received augmented attentional focus to knowledge of 

performance (KP), self-focused information (VTR), or information util­

ized in the absence of experimentally augmented attentional focus 

(control) ; and ( b) the performance of advanced bowlers who received 

augmented attentional focus to knowledge of performance ( K P) or self­

focused information (VTR), would be significantly better C e  � .03) 

than that of advanced bowlers who received augmented attentional 

focus to knowledge of results (KR) or information utilized in the 

absence of experimentally augmented attentional focus (control) . Each 

subject performed 30 trials of rolling a ball at a full ten-pin set-up. 

The pinfall and distance from target scores were averaged and grouped 

into six blocks of five trials each. 

Within each level of task mastery, the a priori Bonferroni test of 

planned comparisons C e  � • 03) was utilized to identify mean score 
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differences between the KR focus group and the three other focus 

groups. The Geisser-Greenhouse conservative F test was applied to 

the split p lot factorial ( 4. 6) with repeated measures on the last factor 

( blocks) to investigate main and interaction effects of within group 

factors. Utility indices were calculated to further investigate the sig­

nificant between group factors. 

The results of the study indicated that : ( a) the bowling accu-

racy of beginning bowlers who received the KR focus was significantly 

better ( e = • 004) than that of beginning bowlers who received no 

experimentally augmented attentional focus ; ( b) the ro lling accuracy 

scores of advanced bowlers who received the K P  focus were better ( e 

= . 038) than those of advanced bowlers who received the KR focus or 

no experimenta lly augmented attentional focus ; ( c) there were no sig­

nificant ( e  � . 03} between main effects for pinfall at either level of 

task mastery ; and ( d) there were no significant ( e  � .05) main or 

interaction effects for within group factors at either level of task 

mastery. 

The resul ts partially supported research by F leishman and Rich 

( 1963), and Gen ti le ( 1972), which suggested that during the early 

stage of closed perceptual-motor skill acquisition, i. e . ,  the beginners, 

performance was enhanced by selectively attending to visual spatial 

information in the external environment. The results also suggested 

some potential support for the notion that during the later stage of 

closed perceptual-:--motor skill acquisition, i. e. , the advanced, perfor­

mance might be facilitated by selectively attending to internal, kines­

thetic information which accompanies the movement. 
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The findings d id not support a projection of objective self­

awareness theory (Carver & Scheier, 1981b; Duval & Wicklund, 1972) 

which con tended that during conditions of increased self-focused atten ­

t ion, performan ce would be facili tated. However , the pattern of 

results suggested a research poten tial for clarifyi ng the projecti on with 

respect to the task mastery level of the performer . 

Concl usions 

The purpose of this study was to i nvestigate the effects of four 

types of augmented attent ional focus : (a) focus on knowledge of 

results (KR); (b) focus on knowledge of performance (K P ) ; (c) focus 

on the self (VTR); and (d) no focus directed by experimental man ip­

ulation (con trol) on bowling performance with practice, for begin n i ng 

and advanced level performers . The results suggested that : 

1 .  For beginn i ng bowlers , atten tional focus on visual knowledge 

of results produced the better rolling accuracy among the four focus 

groups . 

2 .  For advanced bowlers, atten tional focus on knowledge of per­

formance may produce better rolling accuracy than focused atten tion on 

knowledge of results. 

Implications for Future Research 

The present study has provided partial support for the premise 

that for begi n n i n g and advanced sk il l  performance , augmented atten­

t ional focus to internal and/or external i nformation sources is a 
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contributing factor to  closed perceptual-motor task performance. The 

utilization of empirically validated attentional manipulation techniques in 

motor behavior research may provide a new perspective to the experi­

mental and experiential assessment of the following performance 

factors: 

1. The nature of attentional demands for open and closed 

perceptual-motor tasks with respect to : (a) sources of behavior-

regulating information, and (b) skill level of the performer. 

2. The subjective experience of physiological and psychological 

performance states with respect to cue utilization during performance. 

3. Optimal levels of imposed shifts in attentional direction for the 

performance of perceptual-motor tasks as mediated through various 

combinations of attentional manipulation techniques. 

4. The effects of augmented attentional focus on the learning 

and retention of perceptual-motor tasks with practice, with respect to 

the amount of time spent in practice with the task and the attentional 

techniques under study. 
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January, 1984 

Dear 

You have been speci ally selected to participate in a study con­
cerned with the effects of attentional focus on bowl i ng performance . 
This study i s  directed by John R ichards and i s  part of his doctoral 
d issertation . The purpose of the study is to determine the relative 
effects of different levels of ski ll. 

The task will involve roll ing th irty balls, each at a full ten pi n set 
up, and scori ng the pin fall for each roll . Different groups of subjects 
will have their attention focused on different components of their per­
formance . There will be a vi deotape recorder used for some groups . 
I f  you are in one of those groups, you wi II be i nformed and will see the 
videotapes; you will be tested i ndividually; and all tapes will be erased 
at the conclusion of the study . No names wi II be recorded on the score 
sheets; and all of your scores will be considered confi dential informa­
tion .  Only group data wi ll be used in reporting the results and con­
clusions . 

If you are will ing to participate i n  the study, you are asked to 
attend a one hour session at the Stokely bowling lanes in the university 
center .  

This study can only be accomplished with your help . Your contribu­
t ion is very important and your are doi ng a real favor if you agree to 
participate . If you so choose, you may withdraw from this study at 
any ti me .  There wi ll be no effect on your academic and/or competitive 
status if you decide not to participate or to withdraw from the study . 

Please complete the attached form and i ndicate your preferred 
t imes of the scheduled times attached . 

Thank you very much for your assistance . 

J ohn R ichards 
523-6949 (home phone ) 
Office 362 H PER 
974-5111 - (office phone) 

Stokely Bowl ing Lanes 

Dates: M T W TR F S S 

Time : ------------- p . m . 
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INFORMED CONSENT 

I have read the letter explaining the expectations and I understand that 
the purpose of the study is to learn about the effect of attentional 
focus and bowling performance. 

I confirm that my participation as a subject is entirely voluntary . No 
coercion of any kind has been used to obtain my cooperation. I confirm 
that no portion of my grade or university status is dependent upon 
participation in this experiment. 

I understand that I may withdraw my consent and terminate my partic­
ipation at any time during the investigation. I also understand that 
withdrawing from the study woul d have no effect on my academic and/ or 
competitive status. 

I have read the procedures that will be used in the study and under­
stand what wi II be required of me as a subject. I know that I may ask 
any questions for clarification at any time. 

I understand that all of my responses and scores will remain comp letely 
confidential. 

I wish to give my cooperation as a subject. 

Sig ned 

Witnes s  

Date 

Campus address 

Local phone number 

John Richards 
Phone 974-5111 
Off ice HPER 362 

-----------------



A P PENDIX B 

PROTOCOL 



78 

PRO TOCO L 

The purpose of this study is to examine the effects of different 
methods of focusing attention on bowling performance. Your task is to 
roll a total of 35 balls . For each ball that you roll , all 10 pins will be 
standing. The first five rolls will be used to get warmed up and 
adjusted to lane conditions. The warm-up rolls will not count for 
score. When you finish your warm-up rolls , you will roll 30 more balls , 
each for score. 

Control 

Following each ball rolled , return to the scoring table and record 
the pinfall score for that rol l.  Then , get ready to roll the next ball. 
While you are scoring your roll , I will also be recording your scores on 
my score sheet , and resetting the pins for your next roll. The session 
will be completed when you have rolled and scored 30 balls. 

VT R 

You are one of several individuals in this study who will have 
their performance videotaped . I want you to know that your part of 
the tape will be erased at the end of the study. No one will see your 
tape but you and me. As soon as I have turned on the videotape 
machine, you may begin your 30 rolls . Following each ball rolled , 
return to the scoring table , and record the pinfall for that roll ; Then 
get ready to roll your next ball . While you are scoring your roll, I 
will also be recording your scores on my score sheet , and resetting the 
pins for your next roll. The session will be completed when you have 
rolled and scored 30 balls. 

K P/K R 

You are one of several ind ividuals in this study who must answer 
questions about their performance. Following each ball rolled , return 
to the scoring table , record the pinfall for that roll , and answer the 
four items on your questionnaire concerning your performance for the 
ball just rolled. The session will be completed when you have rolled 30 
balls for score and answered the items on your questionnaire for each 
roll. 
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D 

Key 

A - V i d eotape Camera 
B - Te l ev i s i on Mon i tor 
C - Score Ta b l e 
D - Experi menter ' s  Po s i t i on 

Figu re 5. Layout of test site. 



APPEN D I X  D 

K NOW LEDGE O F  PERFO RMANCE  Q U EST I O N N A I R E  



KN
OW

LE
D G

E 
OF

 P
ER

FO
RM

AN
CE

 Q
UE

ST
IO

NN
A

IR
E 

IN
ST

R U
C T

IO
NS

: 
Re

sp
on

d 
to

 
th

e 
fo

ll
o w

in
g 

qu
es

ti
on

s  
af

te
r 

ev
er

y 
ba

l l
 r

ol
le

d
. 

In
di

ca
te

 y
ou

r 

re
sp

on
se

s 
us

in
g 

ei
th

er
:  

(Y
) 

fo
r 

YE
S

, 
(N

) 
fo

r  
N0

, 
or

(?
) 

fo
r 

I 
DO

N
'T

 K
NO

W
. 

Pl
e a

se
 c

ho
os

e 

t h
e 

an
s w

er
 t

ha
t 

be
st

 
re

pr
es

en
ts

 y
ou

r 
tr

ue
st

 r
ec

ol
le

ct
i o

n 
of

 t
he

 e
ve

nt
s 

as
 t

h e
y 

o c
cu

rr
ed

. 

QU
ES

TI
ON

S 

AP
PR

OA
CH

: 
Di

d 
yo

u 
w

al
k 

in
 a

 
st

r a
ig

ht
 

li
ne

?
· 

SW
IN

G
: 

Di
d 

yo
ur

 a
rm

 s
w

in
g 

in
 a

 
st

ra
ig

ht
, 

pe
n d

ul
ar

 m
ot

io
n?

 

RE
LE

AS
E

: 
Di

d 
yo

ur
 h

an
d 

fo
ll

ow
 t

hr
ou

gh
 

to
wa

rd
 t

he
 t

ar
ge

t?
 

FI
NI

SH
ED

 P
OS

IT
IO

N
: 

Di
d 

yo
ur

 s
ho

ul
de

rs
 f

ac
e 

st
ra

ig
ht

, 
do

wn
 

th
e 

la
ne

? 

TR
IA

LS
 

l 
2 

3 
4
 

5 
6 

7 
8
 

9 
10

D
l
2

U
l4

1
5

1
6

17
L8

_
19_

2
0,

2
1

2
2_

2
3

_2
_4__2

5
2

6
2
7

28
2

9
3
0

 
co

 
N

 



APPEN D I X  E 

K N OWLEDGE O F  RESU LTS Q U EST I O N NA I R E  



KN
OW

LE
DG

E  
OF

 R
ES

UL
TS

 Q
UE

ST
IO

NN
AI

RE
 

IN
ST

RU
CT

I O
NS

: 
Re

s p
on

d 
to

 t
he

 
fo

l l
ow

i n
g 

qu
es

ti
on

s  
af

te
r 

ev
er

y 
ba

l l
 

ro
l l

ed
.  

In
d i

ca
te

 

yo
ur

 r
es

po
ns

es
 u

s i
ng

 e
i t

he
r

: 
( Y

)  
fo

r 
YE

S
, 

( N
)  

fo
r 

NO
, 

or
( ?

)  
fo

r 
I 

DO
N

' T
 K

NO
W

. 
P l

ea
se

 

ch
oo

se
 t

he
 a

ns
we

r 
th

at
 b

es
t 

re
pr

es
en

ts
 y

ou
r 

tr
ue

st
 r

ec
o l

l e
ct

i o
n 

of
 t

he
 e

ve
nt

s  
as

 t
he

y 

oc
cu

rr
ed

. 

QU
ES

TI
ON

S 

TA
RG

ET
 S

PO
T

: 
Di

d 
th

e 
ba

l l
 

h i
t  

th
e 

ta
rg

et
 s

po
t?

 

SP
OT

 A
CC

UR
AC

Y
: 

By
 

ho
w 

ma
ny

 
bo

ar
ds

 d
i d

 t
he

 b
al

l 
mi

s s
 t

he
 t

ar
ge

t 
sp

ot
?  

AN
GL

E 
OF

 R
OL

L :
 

Di
d 

th
e 

ba
l l

 
fo

l l
ow

 t
he

 
co

rr
ec

t 
l i

ne
? 

TA
RG

ET
 P

OC
KE

T
: 

Di
d 

th
e 

ba
l l

 
h i

t  
th

e 
i n

te
nd

ed
 

s t
ri

ke
 p

oc
ke

t?
 

TR
I A

LS
 

l 
2
 

3
 

4
 

5
 

6
 

. 7
 

8
 

9
1

0
1

1
1

2
1

3
1

4
1

5
1

6
1

7
1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

 
0:,

 
..::

 



A PPE N D I X  F 

S C O R E  S H E E T  



T
R
IA

L
S
 

B
O
A
R
D
S
 

P
I
N
F
A
L
L
 

T
R
I
A
L
S
 

B
O
A
R
D
S
 

P
I
N
 F
A
L
L
 

S
U
B
J
E
C
T

: 

T
R
E
A
T
M
E
N
T

: 

1 
2 

3 

1
6

 
1
7

 
1
8

 

4
 

5 
6 

7 

1
9

 
2
0
 

2
1 

2
2
 

8
 

9 
1
0

 

2
3
 

2
4
 

2
5
 

D
A
T
E

: 

T
A
R
G
E
T
 
B
O
A
R
D

: 

1
1
 

1
2

 
1
3

 

2
6
 

2
7
 

2
8
 

1
4

 
1
5

 

2
9
 

3
0
 

OJ
 

O'l
 



APPEND I X  G 

DESCR I PT IVE STAT I ST I CS FO R DEPENDENT VAR IABLES 



88  

Table 13 

Desc riptive Statistics for Dependent Va ria bles : Beginners 

Va riables N µ Boa rds µPinfall 

Focus 

Knowledge of Performance (KP) 4 8  1 .  4 6  (0 . 6 2) 7 . 83 ( 0 .  97) 
Knowledge of Results ( KR) 48 1 . 07 (0 . 51) 7 . 89 (0 . 72) 
Videotape Camera / Recorder (VTR) 48  1 .  45  (0 . 56) 7 . 38 ( 1 . 01) 
Control (c) 48 1.  73 (0 . 89) 7 . 62 (0 . 93) 

B locks 

One 32 1.  37 (0 . 6 1) 7 . 7 2 (0 . 83) 
Two 32 1 .  59 (0 . 8 1) 7 . 59 (0 . 93) 
Th ree 32 1.  45 (0 . 6 4) 7 . 6 6 (0 . 8 2) 
Fou r 32 1 .  31  (0 . 68)  8 . 00 (0 . 8 6) 
Five 32 1.  34 (0 . 65) 7 . 56 ( 1 . 18) 
Six 32 1 .  50 (0 . 79) 7 . 73 (0 . 86) 

Focus x Blocks 

KP, 1 8 1 .  35 (0 . 55) 1 . 06 (0 . 57) 
KP, 2 8 1 .  43 (0 . 64) 1 . 01 (1 . 17) 
KP, 3 8 1 .  73 (0 . 67) 1 .  16 (0 . 94) 
KP, 4 8 1 .  15 (0 . 17) 1 . 06 (0 . 69) 
KP, 5 8 1 .  53 (0 . 96) 1 .  17  ( 1 . 32) 
KP, 6 8 1 .  60 (0 . 52 )  1 .  34 (0 . 80) 
KR, 1 8 1 . 08 (0 . 55) 0 . 96 (0 . 78) 
KR , 2 8 1 .  18 (0 . 63) 1 . 07 (0 . 83) 
KR, 3 8 1 . 03· (0 . 33) 7 . 98 (O . 77) 
KR, 4 8 1 .  10 (0 . 7 2)  8 .  15 (0 . 58) 
KR, 5 8 0 . 95 (0 . 35) 7 . 6 8 (0 . 89) 
KR, 6 8 1 .  10 (0 . 52 )  8 .  15 ( 0 .  37) 
VTR , 1 8 1 .  33 (0 . 55) 7 . 55 (0 . 92) 
VTR, 2 8 1 .  80 (0 . 69) 7 .  15 ( 1 . 01 ) 
VTR ,  3 8 1 .  43 (0 . 39) 7 . 53 (0 . 7 6) 
VTR , 4 8 1 .  23 (0 . 7 1) 7 . 7  ( 1 . 09) 
VTR, 5 8 1 .  55 (0 . 50) 6 . 95 ( 1 . 33) 
VTR, 6 8 1 .  35 (0 . 40) 7 . 40 ( 1 . 10) 
C, 1 8 1 .  73 (0 . 68) 7 . 65 ( 1 .  07) 
C, 2 8 1 .  95 ( 1 . 10) 7 .  13 (0 . 8 2) 
C, 3 8 1 .  6 2  (0 . 88) 7 . 65 (0 . 8 7) 
C, 4 8 1 .  80 (0 . 80) 7 . 60 (0 . 77) 
C, 5 8 1 .  35 (0 . 58) 7 . 96 ( 1 . 11) 
C, 6 8 1 .  95 ( 1 . 2 6) 7 . 73 ( 0 .  97) 

N ote : Standa rd deviations in pa renthesis . 
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Tab l e  1 4  

Descr i pt ive Stat i st ics fo r Dependent Va r i ab l es : Advanced 

Va r i ab les  N µ Boa rd s µ 1-' i n fa l l  

Focu s 

K now l edge of Pe rformance ( K P )  48 0 . 6 9 (0 . 39 )  8 . 3 5 (0 . 74) 
K now ledge of Resu l t s  ( K R )  48 1 .  1 5  ( 0 . 6 3 )  8 . 05 ( 1 . 04) 
V ideota pe Camera / Recorde r ( VT R )  48 0 . 80 (0 . 42 )  8 . 3 8 (0 . 5 7 )  
Contro l  ( c )  48 1 .  1 5  ( 0 . 66 )  8 . 24 (0 . 80 )  

B locks 

One 32  0 . 98 (0 . 6 3 )  8 . 28 (0 . 8 6 )  
Two 3 2  o .  9 6  ( 0 . 67 )  8 . 0 7  ( 0 .  8 7 ) 
Th ree 3 2  0 . 8 1 ( 0 . 54)  8 . 41 (O . 72) 
Fou r  32 0 . 94 (0 . 5 1 ) 8 .  1 5  ( 0 . 7 8 )  
F ive 32 0 . 99 (0 . 5 9 )  8 . 41 (0 . 74) 
S ix  32  1 . 03 (0 . 5 2 )  8 . 21 ( 0 . 88 )  

Focus x B locks 

K P ,  1 8 0 . 8 5 (0 . 44) 8 . 3 5 (0 . 8 9 )  
K P , 2 8 0 . 48 ( 0 . 1 8 )  8 . 40 (0 . 73 )  
K P ,  3 8 0 . 7 3 ( 0 . 41 )  8 . 5 3 (0 . 8 7 )  
K P ,  4 8 0 . 70 (0 . 48 )  8 . 40 (0 . 44) 
K P ,  5 8 0 . 70 (0 . 24)  8 . 3 2 (0 . 64) 
K P ,  6 8 0 . 70 (0 . 50 )  8 .  1 0  (0 . 96 )  
K R ,  1 8 1 .  20 ( 0 . 76 )  8 . 0 3 ( 1 .  03 ) 
K R ,  2 8 1 .  35  ( 0 . 8 6 ) 7 . 90 ( 1 . 3 8 )  
K R ,  3 8 0 . 8 8 ( 0 . 43 )  8 . 3 5 (0 . 7 3 )  
K R ,  4 8 0 . 98 (0 . 42 )  7 . 8 8 (0 . 88 )  
K R ,  5 8 1 .  28 (0 . 74 )  8 . 30 ( 1 . 06 ) 
K R ,  6 8 1 .  25 (0 . 5 2 )  7 . 85 ( 1 . 25 )  
VT R ,  1 8 0 . 7 3 (0 . 49 )  8 . 60 ( 0 . 5 5 )  
VT R ,  2 8 0 . 97 (0 . 49 )  8 . 03  (0 . 5 5 )  
VT R ,  3 8 0 . 6 3 ( 0 . 29) 8 . 6 5 (0 . 49 )  
VT R ,  4 8 0 . 85 (0 . 23 )  8 . 05  (0 . 56 )  
VT R ,  5 8 0 . 70 (0 . 5 1 )  8 . 5 5 ( 0 . 5 9 ) 
VT R ,  6 8 0 . 98 (0 . 3 9 )  8 . 38 (0 . 46 )  
C ,  1 8 1 .  1 3  ( 0 . 74 )  8 .  1 5  ( 0 .  97 ) 
C ,  2 8 1 . 05  ( 0 . 70 )  7 . 95 ( 0 .  67 ) 
C ,  3 8 1 . 00 ( 0 . 8 6 ) 8 .  1 0  (0 . 7 3 )  
C ,  4 8 1 .  23 (0 . 74 )  8 . 28 ( 1 . 1 1 ) 
C ,  5 8 1 .  30 (0 . 5 2 )  8 . 48 (0 . 6 8 )  
C ,  6 8 1 .  20 (0 . 5 5 )  8 . 5 3 ( 0 . 6 7 )  

Note : Standa rd deviat ions i n  parenthes i s .  
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