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This study investigated the effects of four different types of
menta].practice (free imagery, directed visual, directed reading, and
directed audio) on the performance of 45 beginning and 40 intermediate
c011ege bowlers, _The groups bowled six games with two sets of five
minutes of mental practice prior to the first frame and the sixth
frame of each game.‘ Data were analyzed by a two-way analysie of
variance with repeated measures. No significant differences existed
between treatment groups at either the beginning or intermediate
levels. Conclusions were that no one technique of mental practice

was more effective than another in increasing bowling performance.
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CHAPTER I

Introduction

Physical éducators fréquent]y have Timited their
methods of teaching motor skills to the predominant
use of physical practice techniques. It is probable
that the explanation for this common idea results from
the concept that the learning of skills is reflected in
observable behavior expressed through physical perfor-
mances and physical drills. In addition, motor tasks
are initiated, developed, and refined during specified
stages of acquisition and the degree of learning is
inferred from the overt performance, Evidence exists,
however, which suggests that physical proficiency might
be considerably enhanced by inclusion of a vériety of
learning techniques such as mental rehearsal, observation
of another's performance, informally thinking about the
task,'reading material, viewing films, or mental imagery
(Oxendine, 1968; Singer, 1975), .Consistently, results:
from {nyestigators have indicated that mental practice
is beneficial te physical performance at all skill
levels, but especially to intermediate and advanced
performance {(Clark, 1960; Oxendine, 1968; Singer, 1975).

Therefore, physical educators have begun to incorporate



a combination of physical and mental practices to
promote an increase in skill development,

A problem arises, however, for the teacher who
attempts to employ physical and mental practice sessions
in his or her teaching étrategy.‘ According to Richardson
(1967), the majority of mental practice studies have
focused ‘upon the facilitating effect of mental practice
on the acquisition, retention, and overall Tmprovement
of a motor'skf]} rather than identifying the}bestwpossible
type of mental practice. Thus, there is a néed for more
spécific.guidance in order to enable the individual to
use mental rehearsal for effective learning and performance.

.By identifying and determining the most beneficial
methods of mental practfce;-teachers could gain additional
methodoTlogies to be used in class, Likewise, they could
use these techniqués of mental practice to provide for
enyironmental situations which enhance physical proficiency.
It is intended that teachers and participanté.inyolved
in physical ski11 act1v1ties will emp1oy'm¢nta17pfactice
as an extra dimension and not ‘as a substitute for overt
practice.’ |

| It seems reasonab1g to suggest that if.research
supports the use of mental prdctice'and if teaéhers are
expected to guide and direct students in ﬁhOW“.tO use

mental practice, an effort must be made to narrow the



selection and types of Menta1 pract1ce.which are most
beneficial in increasing the 1eve1 of physical perfor-
mance. Current models used in mental practice must be
identified and tested for their effectiveness in promoting
skill development. Futhermore; it is necessary to
determine if specific types of mental practice are equally

useful at different Tevels of physical performance.

Statement of the Problem
This study was designed to investigate the effect of
four different types of mental practice on the performance

of beginning and intermediate bowlers.

Purposes |

The purposes of.this study were:

1. To determine the influence of free imagery,
directed reading, directed visual, and directed auditory
techniques as different types of mental practice on skill’
pekformance of beginning bowlers; |

2. To determine the influence of free imagery,
directed reading, directed visual, and directed auditory
techniques as different types of mental practice on the

skill performance of intermediate bowlers.

Definition of Terms

The following terms and definitions were used in

this studys



1. Mental Practice {theoretical).-~"Mental or image

practice or conceptualization refer to task rehearsal
Eof a physical practiced] in which there are no observable

movements" (Singer, 1975,-p: 386);

2. Mental Practice (operational).~-Practice of an
activity by way of mental processes, such as thinking,

symbolic relationships, and visualizations;

a. Free Imagery Technique (operatignal).--The

subjects are asked to think about and see
themselves performing the designated bowling
skill;

b. Directed Visual Technique (operational).--

The subjects view a film of thefdesignated
bowling skill and then are asked to imagine
themselves performing the prescribed

skill 1ike the bowler in the fiﬁm;

¢. Directed Reading Technique (operational),--

The subjects read and interpret a detailed
written outline of the designated bowling
skill and then are asked to imagine themselves
performing the‘prescribéd skiil@

d. ‘Directed:AudiotTechnique (operational).--

The subjects Tisten to the'taped'soundé of
the designated bowling skill and then imagine
themselves perforiming the prescribe skill

while reproducing the sounds;



3. Physical Practice (operational).--Practice of

an activity through physical or observable behavior;

4. Beginning Male Bowler (operational).--Any male

bowler who has a bowling average of 132 or below;

5. Beginning Female Bowler (operational).--Any

female bowler who has a bow]ing average of 114 or below:

6. Intermediate Male Bowler (operational).--Any

male bowler who has a bowling average of 133 or above;

7. Intermediate Female Bowler (operatiOnal).--Any

female bowler Who has a bowling average of 115 or -above.

Delimitations of the Study

This study was defimited to subjects, both male and
fema]é, who met the established criteria for performance .
technidues related to type of approach, delivery, point
of aim, and bowiing averages. Futhermore, subjects bowled
on fifteen different lanes rotating within their treatment |

groups.

Limitations of the Study

This study was Timited in that the c]ésses met
on different.days and at different times. In addition,
the subjects were selected from the students enrolled
for the beginning and intermediate bowling classes at

North Texas State University during the sprihg semester, 1979.



Summary

Many investigators have emphasized the poSitive
benefits derived from combining mental practice techniques
with phys1ca] pract1ce when performing motor skills.,
In retrospect, it seems necessary to 1dent1fy from existing
models which'tEChnique or techniques are most beneficial
to the performer. This investigation, therefore, was
conducted in an attempt to ascertain the effects of dif-
ferent mental practice techniques in bowling and to
determine if there were diffefences in the use of varied
forms of'menta].pfactice for beginning and intermediate

howlers .



CHAPTER 11

'REVTeW'of'Lfterature

An extensive review of the Titerature revealed a
Timited number of research studies that directly identi-
fied the methods of mental practice best suited'for
increasing skill performance. The majority of the studies
were concerned with thé effectiveness of mental practice
combined with physical practice, Richardson (1967) stated
that "investigations inte the process of mentally prac-
ticing a perceptual motor skill began 30 years ago.
Howeyer, there has been a marked increase in the amount
of interest in this area of research in the last ten
years" (p. 95). Cratty (1968) suggested that difficul-
ties have arisen in studying mental practice becaUSe.of”

‘ the‘investjgatorsk inabilities to contro]'thekthihking
of'subjeéts. For example, are the subjects actually
attending to the specific task and the specific method
of mental practice reQUested'by the researchér? Studies
investigating these difficulties and others will be
included in the review of Titerature in order to formy-
late a better understanding of the concepts he]ated‘to

mental practice,



Organijzation of Studies:

Research studies concerned with mental practice,
both early and recent, have emphasized different organi-
zational patterns. Oxendine (1968) has cited the
organizafional processes for the early studies. Two
or three groups were equated on a new skill. Following
the homogeneous grouping of all performers by ski]l,'the
main group was dividéd into a group involved in a physical
practice schedu]e, a second group involved in a mental
pract1ce schedule, a group which used a comb1nat1on of
physical and mental practice; and a control garoup.

Criteria or variables for present-day investigations
were listed by Singer (1977)., They included skill Tevel,
novelty of the task, intelligence of the'perfonmer, the
performer's kinesthetic sensitivity, and relgtionShips
between amounts of physical practice compared to mental
practice. |

Likewise, the investigations conducted by Fleishman
and Hempel (1954; 1955) are fimportant to the concept of
mental and physical practice, The objectives of the
experiments were to identify through factor analysis of
performance the_comp?gxity of motor tasks, changes in
stabilization of factors, and the importance of "motor"
versus "non-motor" factors at the‘early and late

stages of practice. Factors specific to physical performance
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ﬁere recognized. The 1ist included psychomotor coordination
(motor), rate of movement (motor), spatial relation (non-
motor), perceptual speed (non-motor), psychomotor speed
{(motor), visualization (non-motor), mechanical experience
(non-motor), and numerical faciiity (non-motor), The
investigators concluded that the:abiifties that contribute
to proficiency early in learning are.not necessarily
those which contribute to proficiency at later stages,
Non-motor factors were particularly important during
initial and early stages of Tearning while mdtor‘factors
increased proficiency of the skill Tater in learning.
Thus an understanding of the‘task, perceptual qualities,
and spatial characteristics emerged as essential factors
in the initial development of skill. Introspective or
mental practice would facilitate the acquisition of
skill if those factors were emphasized, Moth factors
were paramount to ski1]fu1.perforMance in late and final
stages of learning., ConSeqUenny, a learning set and
practice which result in a physical habit would appéar
to be possible benefits gained from covert rehearsal of
the task. |

There are many theoretical positions_givén‘for the
effectiveness of mentai practiée; Jones (TSGB) stated,
"it may be that physical practice, which ‘in thelpast

has been deemed so important,. is only concerned with the
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refinement of MOvements and that the’majof'part of the
mastery of an action is a central process, not a.
peripheral one" (p. 270). This hypothesis wbu1d imply
that mental practice is the foundation for physical
practice and that timé must be given to this phase of
the Jearning process.i Another interpretation is offered
by Sage (1977). He suggests that wheh performers men-
tally think and picture themselves performing a task,
they are'simultaneousty transmitting neural 1mpﬁ1ses
to the brain. He further states that although mental
practice is not physiéa] in its outward appearance, it
inwardly characterizes a physical appearahce in that
the nervous system is isending out electrical currents
through the body ce11§. Both of these theories would
suggest that mental practice operates on an internal
basis in which the medta1 processes prime the neural
and muscular systems to é level of activity just below

that of overt physical actions.

Comparison of Mental Practice to Physical Practice

A major area of mental practice which has been
thoroughly investigated compares the effects.of mental
practice with that of physical practice. One of the
first studies to attempt to isolate the effects of
mental practice in the Tearning of a motor skill was

conducted by Vandell, Davis, and Clugston (1943).
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This was a classical study because few experiments
prior to this time had dealt with the‘mehtal‘aspéct”
in relationship to moﬁbr activity,

The subjects in ﬁhe study were males chosen from
three aQEﬁgrade 1eve1§ fn junior High school, senior
high school, and college.. The‘subjects were\SeTected*
and'equated by a series of standardized tests which
included inteiligencey edﬁcational age, chronological
age, motor ability, and physique (height, weight, growth,
eyes). Thus,(subjectS'weke_chOsen who épprdaChed“noré
mality on all eQuating factors or who were "average“ on
items. The motor tasks for the experiment were dart-
throwing and free;throm shooting. Subjécts were divided
into the following three groups: |

1. Group i -~ actual physical practice trials

: en the first and 20th days with
no directed practice of any kind
between those days; '

2. Group II - actual physieal practice trials
on each of the 20 days; :

3. Group ITI - actual physical practice trial
on the first and 20th days and
mental practice periods from the
second through the 19th,

The investigators concjuded that systematic "mind
rehearsal' of a motop éctivity does exist; mental.
practice is aJcontribuﬁing factor in motor activity;
and mental practice is almost as effective as physical

practice in promoting skill performance.
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Twining (1949) initiated a study to examine the
difference between ph}sica] practice and mental prac-
tice when learning a %otOr skill (ring tossing). One
group threw 210 rings?on'the first and 22nd days while.
receiviﬁg no mental pfactice; one group threw 210
r{ngs on the first da&, 70 'rings on the”secohd through
the 21st day, and 210 rings on the 22nd day; and a
third group received %'combination of throwing 210
rings on the first da§,,menta1 rehearsal of'ﬁhe original
task for 15 minutes d%i?y'on the second through the
21st day, and 210 rings on the last day. The results
of the study were tha% both mental and physical practice
were beneficial in prémoting the learning of a motor
skill. Furthermore;'it was reported that a éubj9ct‘s
concentration floundeﬁed in mehfal practice'after
approximately five mi@utes,

Other studies haée sought to identify tﬁe effects
of mental practice upén physical performance. Clark (1960)
examined-causé-effeét?re]ationships of arm strength
and intelligence as wél? as varsity, junior varsity, or
novice'gxperiénceq‘ Tﬁe“subjects were tested on the
Pacific Coast one—hahi foul shot;"The'methodS used
to promote mental pra%tice were twofoid; .First'a
printed'information'sﬁeet‘on the technique for shooting

the one-hand foul shot was given to subjects. Secondly,
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the instructor gave them instructions (without a basket-
ball) in the shobtinggfechniquel"During this practice
thé students were urg%d'to recognize the specific
motions invelved; to §ee'or view themselves or their
instructor performing the successive motions; and to
close their eyes and try to feel the sensations of
performing the task. .Results of the study indicated
3 positive effect of ﬁental-and-physica] practice on
ski]1 acquisition, noﬁsignificant differences in 1evels‘
Qf intelligence and tﬁe‘abi]ity to .use mental practice,
an increase in subjects' abilities to adapt to visual
and imagery techniqueé, and finally, a greater degree
ofe%fectiveness in mental practice at the higher skill
tevel. |

The results of'Sﬁart's_(lQﬁz) research also supported
the princip]e_that peﬁfofmers with higher ski]]'levels
“benefited more than t%eir 1esser skilled counterparts
when using mental praétice. Similarly, Nhitelyf(J9§2)
found that subjects wﬂth high-motbr'abi]ity”scorés
.profited'more from me@tal practice than subjects with
Tow motor ability scoﬁes‘on games ability such as ball
throwing,‘ | |

: Additionai modelg‘of inquiry have yie1dgd.information
which supports 1) the facilitation of physical skill by

mental practice in activities such as wand-juggling,



14

throwing a ball at a.target, ahd tennis (Corbin, 1962;
Stebbin, 1968; Wilson, 1961), and 2) the need for
physical performance brior to mental practice to gain
total effectiveness {(Moody, 1967; Phipps & Moorehouse,
1969; Stebbins, 1968). Further, the investigation
conducted by Smyth (1975) using a mirror-drawing task
sﬁbstantiated the benefits gained when mental practice
was preceded by)physicai—practice.‘

Oxendine (1969) studied the relationships of mental
and physical performances. using three different motor
skills including the pursuit rotor, soccer kﬁck for
accuracy, and the modffied basketba]1.jump shot. From
the stated conclusions, three appear to be of major
importance: (a) the combination of physical and mental
practice performed under designated amounts:of practice
time can be as effective in Tearning a motor task as-
that of physical practice alone, (b) mental practice
is not dependent'upon'the Tevels of intelligence which
the subjects possess, and (c) fifty per cent of the
practice time in mental practice can be as useful as
100% of the'tfme in physical practice when the motor
task'is in the'range cf‘the'SUbjécts*‘]earnihg abiiities.

Another study related to the underlying effect
of intelligence was conducted by Start_(]QGQ)ﬁ, The

study inVEstigated'the‘effect‘of mental practice and
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inte?]igéhce of perfo?mance upon free—throw shooting
skills. It was concT;ded that no significant relation-
ship existed between ﬁntel]igence and mental rehearsal
of the task.
Studies haye notjdnly compared mental practice
with skill acquisftioﬁ; but they have identified'its
use in priming the muscuiar system. Kelsey (TQGT)
stated "that muscu]arfendurance can be increased through
a mental rehearsal of?a particular item of ehdurance,
and that the increaSe%woqu_be as great or greater
than through physical practice" (p. 47). He found
that mental practice fncrEased endurance in the abdominal
and thigh f]expr muscles, but physical practice got'the
best results. Anéthef study concerning the effects of
menta]'practice on muécular involvement was conducted
by Schick {1970). qulege'women were selected to
perform a variety of‘éolleyba11 skills, It was reported
that mentaf practice'@as not beneficial on the wall
vo]ley. The'subjects%did‘Tearn, however, to Visualizg
and feel the movementé'associated with-the‘skﬁ]i."
Although most of ithe studies in mental practice
have yielded positive findings, several have reported
no significant effect%‘frqmthe'Use'of'mental'practice,
and some have sugggstédfnggativg results obtained from

the use of imagery. ‘§inger‘and‘witke? (1970) using
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a pursuit rotor skill suggested that no benefits in
performance were gained from mentally rehearsing the
task. Trussell (1958), however, concluded that mental
practice produced a décrement in physical performance.
The mental practice gﬁoups which performed a ball jug-
gling task did not improve significantly and mental
practice was not effective until combined with physicéT

practice.

Techniques for Mental Practice

According to Sage (1977), mental practice may be
promoted by having learners focus their attention on
the task and imagine or visualize themselves executing
the correct movement pattern or by a performer rehearsing
game tactics between contests'or even during lulls in
a cdntest. Few investigators, however, have attempted
to specifically identify methods'of mental practice.

Smith and Harrison (1962) compared visual, motor,
mental and guided préctice upon speed and accuracy
of performing a simple motor task. The researchers
hypothesized "that different visual, as well as non
visual factors determine the learning of a simple eye-
hand coordination task" (p.300). Sixty college males
perfdrmed a stylus~type punchboard test. Six treatment

groups of ten subjects each werei'used. Each subject
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was tested on his abiltity to perform the task of placing

a metal stylus in the three equally disfant'ho]es under .
various practice conditions. The treatment groups were
motor technique, visudl; reversed-visual, mental, guided,
and a control group. Preceding the test, instructions

and directions were given and included the following
information: (a) a one-minute test will be given to
estabTish original skill level on the punchboard;

(b) errors will be‘viiualiy-calculated; and {c¢) mechanical
coﬁnters éonnectéd toithe tafget will record correct hits.
After the initial test, specified instructiohs and pro-

cedures were provided for the following groups:

1. MdtOr”PraCthe‘technfquerw This group physically
performed the task for ten seconds and then relaxed
for ten seconds by reading about the, task. This pfocedure
continued in sequence for six minutes of total time or
a breakdown of three §w0~minute periods;

2. Visua]'PF&ctﬁce'technique ~ This group visually’

practiced the skill in the same manner as if performing
it physically. The time element was identical to that

of the motor practice group;

3. Reversed Visual technigue - This group followed
the'sameiprocedUres aﬁ the visual group, however, subjects
had to visually reverse the direction of completing the

cycle s
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4. Mental Practice technique - Subjects in this

group closed their eyes for ten seconds whilte they men-
tally reviewed the task. This was fo]]owed by ten seconds
of strict instructions to read about the task, thereby
guarding against further mental rehearsaly

5. Guided Practice technique - Subjects in this

group also had their eyes closed, however, they were
directed through the task by the instructor in order to
develop a sense of feeling for the movement. This
technique was followed by ten seconds of reading;

6. Contrd] techhique - This group read during the

entire two minutes between physical performance. Al]
groups performed the physical skill after each two minute
treatment.

In analyzing the data, Smith and Harrison (1962)
found a significant increase in perfofmance in the control,
motor, and reversed-visual groups in relation to number
of hits and trials acquired. The visﬁaT and mental
practice groﬁps reduced their number of errors, while
simultaneously increasing the total number of hits and
trials. It was concluded that visual and mental prac-
tice techniques are the most beneficial in increasing
dccuracy on the punchboard test.

Surburg {1968} also conducted a study to test the

effectiveness of methods of mental practice {audio,
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¢

visﬁa], or audio-visual) in developing the forehand
tennis drive. One hundred eighty-three male juniof
college students were divided into seven different
groups. Each subject was tested on the Broer-Miller
tennis test at the beginning and the end of experimental
study. An adaptation-bf the Broer-Miller test was used
to estimate the subject's §k111 level on performing
the forehand tennis drive.

The following group'techniques for méntal practice
were used:

1. The Audio-mental group - this group listened

to the recorded tape portion of the task, without visual
~affiliations

2. The Visual-mental group - this group viewed a

film of the task, without audio affiliation;

3. The Audio-visual mental group - this aroup both
viewed and Tistened to a descriptibn of the task;

4. The Control group -~ this group received no

practice of any kind.

In addition to the three mental practice groups, there
were three corrélating groups. However, the subjects
in‘the three correlating groups did'not mentaltly rehedrse
the skill described in the film or tape which they

had previously seen or heard.
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The subjects practiced fof eight weeks with three
practice sessions per week. Data were analyzed by co-
variance techniques, t tests, and Scheffe's test. The
beét method of'training was the audio-mental practice.
This group had the widest margin between initial and
final scores and higher group means. Audio, visual,
and audio-visual instructions used as methods of mental
practice.were extremely beneficial in improvfng the -
forehand drive. Results of this study also indicated
that mental practice had to be of a concentrated nature,'
without interference from external stimuli, to improve

motor performance.

Mental Practice and Bowling

Research in bowling wifh the use of mental practice
has been limited. Tufts (1963) found no difference in
bowling performance when'bow1ers used mental or physical
practice. In order to determine initial and final scores,
the subjects bowled five 1ines in three nights before
and after the expefimenta? period. The experimental
period was conducted over a three-week period. The
physical practice group bowled one line per hight on
three nights each week, while the mental practice group
met three nights per Week to practice mentally for 17

minutes without the assistance of any physical practice.



21

In related research, Webster (1940) inferred that
beginning bowlers usua}ly learn through methods of
imitation. For example, the novice can best perform
@ task when the desired performance is demonstrated by
an expert in the field. By viewing the corréct pro-
cedure, the beginneb is better able to recognize when
he is .doing the ski]lfcorrect1y or incorrectly. This

provides a model for étudents to use as they‘mentale

and physically practice a skill.

Affiliated Bowling Stjdies

Research studies were reviewed in order to determine
information about bowling scores at different skill
_1eve1s, male and female norms, and plateauing effects
in bowling. Three studies were examined.

Bowling norms and learning curves were developed
by Phillips and Summers (1950). The subjects included
college women from ovér 22 colleges and universities.
Norms were established at each level of ability at the
end of ten 11nes, andjfor.each subsequent five Tines
bowled. It was found that a decline in the learning
curve first appears at the fifth or sixth line and is
more noticeable as skill improves.

Martin (1960) conduéted a study to establish

norms which could assist in evaluating and classifying
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college men and womeniat differeht skill levels 1in
required physical edueation‘classes. The aVerage
bowling score was 111.26 for beginning males, 97.31
for béginning females, 134.42 for intermediate males,
and . 117.11 for intermediate females. The beginning
groups had higher improvement scores than the inter-
mediate groups becauseé the Tearning potential was
greater. |

Martin and Keogh (1964) developed norms for college
-men and women in elective physical education classes.
Males and females were'c]assified’separately into
nonexperienced and experieﬁced bowlers. The range
for nonexperienced male bowlers was 104 to 183; the
range for nonexperien¢ed female bowlers was 77 to 147.
The range for experienced bowlers was 100 to 221 for
men, and 82 to 172 for women. There was no difference
in improvement scores for men and women in each skill
classification, however, men bowlers had a 15 to 20

point higher average than women bowlers.

Summary

A review of the literature revealed a 1imited number
of stydies which were directly related to mental practice
and bowling. Therefore, the resumg of the literature

focused upon research studies which compared mental and
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physical practice, and identified factors which influence
the effectiveness of mental practice. Important infor-
mation derived from the review were (1) alternative
techniques used in mental practice, (2) amount of time
which should be devoted to mental practice per session,
and (3) nationaT nhorms for establishing and identifying

skill levels in bowling.

~
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CHAPTER IIT

‘Procedures -

The initial procddures were to investigate and
review the Iiterature;in the areas of menta1Land
physical pracfice,' Sﬁudies were reviéWed in order
to identify methods of'mental practice used épecifically
to promote skill perf&rmancesg Information.frqm the
review of the‘]iteratﬁre was utilized in this investiw
~gation to assist in identifying treatment conditions
and to classify beginner and intermediate boWIérsu

A pilot study was, conducted during the fall term,
1978, using beginningiand intermediate boWIefs regis-
tered in bowling c}asges-at quth Texas State University.
The purposes of the p%lot study were to (1) évaluate'
the clarity and method of presentation of types of'mental
practice to students, {2} assess the experimental
setting or environment, in relationship to distractions
or ﬁeed'for'special:Ioﬁations, and (3) determine the
time necessary for trehtment conditions. In addition,
it was important to eskab]ish the Ieveling~qff.mark
in skill for beginnerséand intermediates and to
determine the statistika? power (the number of subjects:

in each group) neceSSa%y for each treatment group.
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The‘resu]ts of the'piiot study provided valuable
information which was used in the experiment. Based
upon ?ndiyidua] game scores and semester accumulative
averages, it was determined that consistency in per-
formance was reached after 11 games for both beginner
and intermediates. if had been anticipated that the
intermediate bowler would reach the leveling-off mark
faster than the beginner, however, this suppositfon was
not substantiated. In addition, 10 subjécts per treat-
ment group yielded an F power beyond the .01 Tevel. |
The results of the pilot study also showed that the-
clarity and method ofépresentation and the time allocated

for treatment conditions were adequate.

Subjects |

The subjects for this study were 85 male and female
bowlers. Thirty women and fifteen men constituted the
beginning bowling group, and twenfy women and twenty
men constitutéd the intermediate bowling group. The
students were undergraduate males and females enrolled
in beginning and iniefmediéte bowling classes at North
Texas State University, Dénton, Texas, during the
spring semester of 1979. Futhermore, the subjects
chosen met the established criteria for equality of

performance technique which incltuded spot bowling and
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use of a four-step approach with a hook delivery,
Determination of skill level and classification as a
beginner or an intermediate bowler was based upon
national norms cited by Martin {1960). Permission

for use‘of the subjects was obtained from the Chair-
person of the Division of Phyéica] Education and the
Coordinator 6f the physical education activity program
at North Texas State University..

The subjects for'this-study were randomly assigned
from selected subject pools to the treatment groups.
The two skill-Tevel. groups consisted of nine beginning
male and female bowlers and eight intermediate male

and female bowiers in each treatment.group.

A1l testing was conducted at the Brunswick Holiday
Bowling Lanes, Dentoh, Texas, Students were assigned
to Tanes one through 15 and were exposed to all lanes
prior to the experimeﬁtal session. In order to record
completed game scores, the students used the Peabody
Telescope score sheet, The student also needed
individual bowling shoes, .a bowling ball, and marking
pencils. Additional equipment needed for experimentation
included stop watches, ﬁritten handouts, tape recorder,

film from the National Bowling Association, and newspapers,
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Fach treatment grioup was instructed by the same
experimenter or assisﬂant throughout the study in order
to min{mize variabi]iﬁy. In order to avoid an experi-
menter effecf, a training session was conducted prior
to the research study so that the assistants understood
the concept, procedures, and overall responsibilities
necesséry to conduct the mental practice sessions.
'Therefdre, all assistants received verbal and written
instructions about their duties and responsibi]itiés,
'and they attended a practice (see Appendices'for wriften
instructions).

'Séores of lines for studeﬁts enrolled in.the begin-
ning and intermediate bowling classes were collected
during the first six weeks of classes. Based upon the
results of the'piTot study, 11 games were bowled., After
consistency in performance was achieved, the scores from
three games were collected. These scores were used
for the establishment of selected pools of subjects
relative to sex and bowling average. Subjects wefe
then randomly assigneq by sex and average to a designated
treatment group. Eacﬁ treatment grdup contained an |
equal number of ma]esiand females to éccount for dif-
ferences in b6w11ng pérformance exhibited by men and

women (Martin, 1960; Martin & Keogh, 1964). After
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assignment to treatmeqt‘grdups, subjecfs bowled six
games using 12 sets oﬁ'mental practice. A1l bowling
classes met tWo days % week for one and one»balf hours.
During the testing, o&e;game and two sets of’menté?
practice were comp1etéd'each class day.

Each game contaiﬁed'two sets of five minutes of
menta]—practice (freeéimagery, directed‘visuai, directed
reading, or directed éudio) pfior to the first frame-

- and the sixth frame id each game. The following treatment

conditions were used: !

1. Free Imageﬁy{~~5ubjects were asked to think
about and see themseIJes‘performing the designated
bowling skill. 'Duriné the free imagery techﬁique, sub-
jects were asked to cfose their eyes and menta]ly'picture
themselves executing éhe'faur step approach, hook;'and
spot bowling. Each s@bject Was asked to complete and
rehearse the skill fiye times during the five minute
period;

2. Directed Visual.--Subjects were asked to view

a film 1oop'from'the'ﬁationa1-Bow]ing-Association.and

see themselves'perfor@ing the designated bowling skills.
Each subject was shoWﬁ‘thé’QOASecond film twﬁcE,‘ After - =
each showing of the‘1éap; the subjects were instructed

to close their eyés‘aﬁd perforim the mental practice for

one minute;
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3. Directed Reading (see Appendices for written

description).—-Subjects were asked to read a detailed
written outline of the designated bowling ski]I..-THey
redd the instruction sheet twice. After each reading

the subJects had one minute of mental practice in which
they c1osed their eyes and p1ctured themse1ves executing
the four step approach, hook and spot bowling as described
on the handout; |

4, Djrected'Aydio,——Subjects were asked to listen

to the taped sounds of the designated bowling skills.
‘They listened to the precorded sounds ten succéssive times
over a 90-second period.,  The first time the instructor.
asked thém to listen and try to picture themselves per-
forming the skills. Before the students heard the tape
the second time, they'were instructed to-iisten spECi?ica11y
for the rhythm in the footwork, the release, the ball
rolling down the lane, and the initial contadt of the
ball with tﬁe pins. The subjects were then asked to
close their eyes for ene minute and mentally picture
themselyes performing the Spegific skills while trying
to duplicate the rhythmic sounds of the tape,

A group using physical practice only was in-
cluded in the study; The subjects read the newspaper.

for a five minute period while the treatmentlgroups
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practiced the skills mentally. During the réading
session, the subjectsjta]ked*frEe]y,'howeVer; they
could not talk about EoWTing, |

Mental practice for each group was conducted in
the assigned seating qréa behind Tanes. The students
rotated lanes within ﬁhéfr treatment‘grqups on a pre-
scribed rotation schedule for each treatment group
(see Appendices, Tab]e:A and B). This rotation was -
necessary in case a lane change was warranted due to

equipment failure, Thiree adjacent lanes with three

bowlers per Tane were assigned to each freatment‘group@

The treatment session for mental practice followed a

prescribed pattern LSeé Appendices, Table C), as did

the treatment session for the control group (see Appendices,

Table D). During mental practice the subjects. were not
to communicate with one another, however, this was
accepted behavior during physical practice. _

A1l students bowled ten recorded frames each class
session. Regulation bewling procedures were followed
when bbwling each frame. Subjects were instructed not
to physically or mentajly practice'thgir bowling skills
outside of class,

Students who‘were;not?sejected‘fof'PartihiPation
in the study bowled 0n extra Tanes Iocatéd'away‘from

students in the treatment groups. This procedure was
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undertaken in order to avoid non-participant interference.. .
Subjects who were absent during the testing period were
not tested at a later date but were omitted from the
study. _

Various changes were incorporated in the study as
a direct result of a decrease in sample size, The number
of suﬁjects per treatment group, the balance of groups
by sex; and the skill level demonstrated by the subjects
were altered. Because of large absenteeism among the
beginning male sample, the-maie-subjects were deleted
from the study for the‘beginning classification. Therefore,"
the number of subjects in the beginning bowling group was
reduced from an original sample size of 45 to 28 female
subjects only. In the intermediate group a reduction
in subjects alsoc was necessary because of absenteeism;
deever, it inf]uenced the design in different ways. |
In order to statistically equate and shape the treatment
~groups by size, sex,.and-skill at the intermediate |
bowling 1eveT, the experimenter randomly selected and
de1eted either male or female subjects depending upon
the'necessity. The deprectation of the sdmple*from 40
to 30 subjects restricted any measurement.of'sex'difé

ferences because of inadequate representation.
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AnaIysis of Data

The data were analyzed by use of a.two-way analysis
of variance with repeated measures (Popham, 1967) for
~both the beginning and the fntermediate groups. The
ANOVA with fepeated measures was used to determine if
significant differences existed between (1) treatment
groups, (2) treatments, and (3) to identify and locate
interaction effects of the treétment means. The
independent variables were the treatment conditions
and the 12 sets of mental practice. The dependent
variables were the bowling scores. Alpha was .05.
Data were analyzed by the IBM Model 50 Computer System

at the North Texas State University Computer Center.

Summary

This chapter described theldesign and procedures
used in the iﬁvestigation. It included a discussion
of the pilot study, subjects tested, se1e¢tion and
establishment of specified critéria, testing procedures,
and é statistical analyses of the test results of the

pilot study.
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CHAPTER IV

Findings of the Study

The,purpose of the present investigation was to
determine the influence of four different teéhniques
of mental practice on the physical performance of
beginning and intermediate bowlers, Twenty-eight
females constituted the beginning groups and 30
male and female bowlers comprised the intermediate
groups., | |

The study incorporated a five-by-~twelve factorial
design. Thus, a two-way analysis of variance with -
repeated measures was used in the interpreﬁation of
the experimental data. The .05 level of significance
was established for this study. The independent
variables were the five treatment conditions of free
imagery, directed visual, directed reading, directed
audio; and a group using physical practice, The
dependent variables consisted of the bowling scores
of the subjects in each treatment group, thereby
identifying the subjects' bowling performanées.
Treatment sessions included 12 sets of.mentaT practice
after each five'frames'of‘ﬁowﬁing for six games.

Subjects were eXposed to ten weeks of instruction

prior'tO'6xperimentation;' Subjects then bowled three
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~games to ascertain performance scores for assignment
to beginner or intermediate classifications (see
Appendices, Table E & F).

The means and standard deviations for bowling
performance of beginnérs under the selected conditions
of mental practice are depicted in Table 1. Each
~game consisted of two sets of mental practice after
five frames of bowling. |

The means for the five beginning groups reflected
margihal variation in the groups., The differences in
~group means or bowling averages prior to experimentation
and after experimentation were 4,04 (free imagery),

3.99 (directed visuai), ~.87 {directed audio), ~3.T
(directed reading) and~2,25.(physica1 practice);

The highest mean scores under the treatment conditions
are found during the final four treatments, or games 11
and 12, for the beginning group. The greatest increase
in performance for the physical practice group occurred
after treatment five or midway through the third game.

A-two-~way analysis of variance'with-repeAted
measures was used to determine differences in performance
scoréé obtained by the female bowlers as a‘direct ?esu]t
of treatment conditions. -The results of this analysis

are found in Table 2.
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Table 2

Two-Way Analysis of Variance with Repeated
Measures For Beginning Bowlers Using

Mental Practice Techniques

—— s m s
Between squects 28
B (Groups) 4 2006.34 . 501.58 1.06 0.40.
Error B 24 11390.89 474,62
Within subjects - 319 |
A (Treatments) 11 1396.19 126,93 0.83 0.6

AB' (Interaction) 44  7536.80 171.29 1,12 0.29
Error W . 264 . 40416.81 153.09

The data for the beginning bowlers clearly illustrate
no differences between groups after treatment conditions
(Roscoe, 1975). The F ratio for the between subject
comparison of groups was not statistically significant,
therefore, bowiihg perférmance was not different among
the‘groups using free imagery, directed visual, direcfed
reading, directed audio, and physical practice, In
addition, the F ratio for the within subject comparison
of treatments was not significant, indicating no difference

between bowling scores after each set of mental practice,
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The interaction comparison of treatments and groups
was not statistically significant.

The means and standard deviétions for bowling
performance under the five practice conditioné at -
the intermediate skill level are presented in Table 3.
Both male and female subjects were in each treatment
_group,

The means for the five jntermediate gr0ups'repren
sented minimal variation in:ihelgroups. The differences
in group means or boW]ing average prior to experimentation
and after experimentation were 4.0 (free imagery),

3.41 (directed visual), 1.58 (directed reading), -3.83
(directed audio) and .3 (physical practice).

The intermediate bowlers reached a peak in physicaT
performance at the middle stages of treatment. For
three of the four treatment groups, based upon mean
scores; the most effective use of mental practice
occurred during the fiftﬁ;ahd sixth treatmént session
which invoTVed'the fifth game, The group with phys1ca1
pract1ce had the highest mean score after treatment
10 or game five.

- The results of a two-way analysis of variance with

repeated measures for intermediate bowlers practicing
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under free imagery, directed visual, directed reading,
directed audio, and physical conditions are presented

in Table 4.

Table 4

Two-Way Analysis df Variance with Repeated
‘Measures for Intermediate Bowlers Using

Mental Practice Techniques

Between subjects 28
B (Groups) 4 - 2846.28 711.57 . 0.88 0.49
Error B 24 10394.73 808,11

Within subjects 319
A (Treatments) 7 1481.30. 134.66 0,58 0.84

AR (Interaction) 44 10753.14  244.39 1.05 0.39
~Error U . 264 61374,93 232,48

. The data refliect no significant differences at
the .05 level. Consequently, performances in bowling
- using four different types of‘menta} practice and one
type,bf'physical pracfice produced minimal differences

in skill attainment.
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Discussion of the Findings

In the present study 28 female beginning.bowlebs
and 30 male and female intermediate bowlers practiced
mentally using eitheréfree imagery, divected visual,
directed reading, or audio techniques prior to physical
performances. In add%tion;naaphySical practice group
was included in the experiment. Since the majority
of the research 1iter§tufe (Clark, 1960; Oxendine,

1968; Singer, 1975; Twining, 1949;fVande11,:David,.&'
Clugston, 1943) supports the beneficial effects of mental
practice, this investigation was conducted in order to
identify and determine theltypes of mental practice

which are most beneficial in increasing the levels

of physical performance for beginning and intermediate
bowlers. |

The current inyestigation found no significant
differences hetween the four types of mental practice.
Although Smith and Harrison (1962) found that visual
techniques were more ‘beneficial than other types.qf'-“
mental conditions iniincreasing accuracy on the
punchboard test; and Surburg (1968) cited the techniques
of audio,'visual, and audio-visual as the most successful
in developing the'foféhahd drive in tennis;~the'advantages

of different types of mental practibe'Webe not substantiated
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in this study. In adéition, the enhancement of physical’
proficiency by mental rehearsal (Singer, 1975) in con-
trast to physical practice alone was.not supported in
the present investigation. Treatment groups using mental
practice were not different from the physical practice
~group. The lack of significant findings could be directly
attributed to sampling error (Clark & Clark, 1970).
It is highly probable that the sampling error of sample
size influenced the outcome of this study, Instead of
the original 10 subjects per treatment condition, which
was determined in the pilot study to be a reliable |
statistical power, experiﬁenta]_groups were reduced to
unequal cell siies of five-to-six for beginning bowlers -
and equal cell sizes of six for intermediate bowlers,
The sample size of the treatment graups.was significantly
tow enough to prevent'obsefvabie variance. Subjects
were dropped from the study because of absences from
the bowling classes which prevented control of the
experimental conditions. The lack of attendance by
some participants led to the reduction of sample size,

It must be remembered that this investigation
sought to identify thé’effects of mental practice 1in
a realistic, non~contrived bowling éituafion;' The

advantages of high external validity based upon preduction
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of artificiality and high internal validity based\

upon confro] of the vakiab1es by ah'experimenter in

a natural setting can be countered by the disadvantages
of time, unobstrusive measures, and total control
(Martens, 1975). This appears to be the situation

in the bresent-study, since voluntary participation led
to absenteeism by subjects. Futhermore, the natural
environment was a public bowling facility in which
careful controls of extraneous noises and spectators
were not appropriate. Therefore, the degree of concen-
tration may havé been altered.

Finél]y, the number of treatment sessions involving
sets of mental practice could have been too repetiiious.
Perhaps the monotony of the same pattern led to boredom
or a reduction in psychological set for subjects,

This study found no differences in the employment
of vafious types of mental practice nor an increase in
physical skills as a direct result of mental imagery
in contrast to phySical‘practice alone, There was,
however, no decrement in total group performance as
a result of the introduction of mental practice; On
the contrary, beginners as a whole remained relatively:
equal in performance with an original group average in
bowling of-loo;ﬁﬁ compared to a final average after
treatment of'100;68;
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Similarly, the intermediate group improved its
bowiing average from 128 to 131. Women bowlers in this
‘group had a minimal increase of 119 to 121, while men
had a greater improvement with an increase from 137 to

140,

Summary

A review of the collection of data for beginning
and intermediate bowlers under four differentfconditions
of mental practice feveaied no significant effects.
Because of the results, no techniques could be singled
out as the most sufficient in {ncreasing bowling per-

formance.
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Summary, Conclusions, Recommendations

Purposes and Procedures -

The purpdse of the study was to determine the
influence of free imagerys directed visual, directed
reading, and directed auditory techniques as different
types of mental practice on the skill performance of
beginning and intermediate bowlers. A cwatrol group
using physical practice was incorporated for comparative
effects.

The subjects were forty-five beginning bowlers
and forty intermediate bowlers registered in bowling
classes at North‘TéXas State Uﬁiversity'during the
spring semester of 1979, Due to the nature of the
field experiment and unexpected absenteeism, all
beginning male subjects and ten male and female bowférs
at the intermediate 1eve1 were eliminated frbm the
study in order to statistically shape the treatment
groups. As a result, 28 beginning female boWlers
and 15 male and 15 female intermediate bowlers com-
pleted the study, |

The experimental period included three phases

in which (1) subjects 'received instruction and bowled
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11 games to obtain bowlfng consistency; {2) a collection
of scores on games 12, 13, and 14 for determination of
a bowling average, validation of skill level based upoh
national norms, and aésignment to the treatment groups;
and (3) subjects bowled sik games using 12 sets of
prescribed mental practice. |
"~ Each game contained two sets of five minutes of

menta1 practice (free. imagery, directéd visual, directed
reading, or directed audio)} prior to the first frame
and the sixth frame in each game; A physical practice
~group also had a break from physical activity during
these time periods, but they did not employ a mental
practice technique.. |

AT students bowled ten recorded frames each class
session. Regulation bowling procedures were followed
when bowling each frame., The time period for the actual
testing was nine hours divided into one and one-half
hour segments,

Data were analyzed by use of a two-way analysis eof
variance with repeated measures to determine significant

differences between treatment groups. Alpha was .05.

andings
The following are the results of the present

investigation:
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1. No significant differences were found between
scores of female bow?ﬁng groups using four different
conditions of méntal practice;
| 2. No significant differences were found between
scores of intérmediate male and female bowling groups
using four different conditions of mental practice;

3. No significant differences in performances of
beginning female bow]efs existed between groups employing
mental practice technigues and physical practice only;

4. No significaht differences in performances of
intermediate male and female bowlers existed between
groups employing mental practice techniques and physical

practice only.

Conclusions

The results of this investigation would .seem to
justify the following: conclusions:

1. The bowling performances of beginning female
bowlers and intermediate male and female bowlers are
similar when using the mental practice techniques of
free imagery, directed visual, directed reading, and
directed audio;

2. Bowlers who use strategies of mental practice
are similar in performance to those who use phyéica]

practice.
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Recommendations

The foTIqwihg re@ommendations are offered:
1. A rep11catioﬁ of this study shoujd be conducted
using a larger sample size; |
2. This study-sﬁoqu be repeated using beginnfing

male bowlers;

3. A replication of this study should be completed
to determine the influence of sex differences and various
skill levels;

4. This investigation should be repeated using
different age groups to ascertain the importance of
jmagery at different stages of development;

5. The use of various.amounts of time employed

for effective mental practice should be investigated.
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Written Instructions for Assistants

A1l students will practice five minutes of mental
practice prior to the first frame and the sixth frame
in each game. The assistant is to instruct the student
on procedures and time the mental practice sessions.
Accuracy is essential. (Table €, Time Schedules).

Mental practice for each group will be conducted
in the assigned seating areas behind thé lanes. The
students will rotate Tanes within their treatment
groups on a prescribed rotation schedule for each
treatmentugroup. (Table A & B).

During mental practice the subjects are not to
communicate with one another, however, this is accepted
behavior during physical practice.

Instruct the subjects not to physically or mentally
practice their bowling skills outside of class. Futher-
more, instruct the suﬁjects not to discuss the mental
practice techniques.among themselves or with‘other

students.



Written Description For Directed Reading Group

In the ready position situate your grip so that
the thumb is at 10:00 and the fingers at 4:00 (right
hand bowler). Duringithis position the designated |
target Tocated fifteen feet from the foul Tine is
viewed. Keep your eyes fixed upon your targét spot
throughout your approach,'release, and follow-through.

In executing the approach, as the right foot
goes forward the ba11;is simultaneously pughed out,

As the second step 1sitaken with the left foot, the

free hand releases from the baiT allowing the throwiﬁg
arm to start the ball ‘in a downward pehdu]um arc of

the backswing. In the third step, step with the right
foot straight forward .and thus allow the ball to finish
its backswing. Finally when the third step ig comﬁ]eted,
be prepared for"ybur slide and release. This is
initiated by gradually bending your knees and at the
same time fixing your'eyes firmly on the target area.

As you start your step, allow the momentum of the ball’
to carry forward into a smooth downward swing, release,
and follow-through over the designated target. Remember
throughout the dpproadh to not only gradually bend at
the kneeé, but also at the waist. This method assists

in rolling the ball onto the lane and not throwing.
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Table C

Mental Practice Treatment Schedules
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Procedures

_Number
Number
Number
Number
Number

Number

one
two
three
four
five

s$iX

five minutes of mental
one warm-up throw

five frames of bowling
five minutes of mental
five frames of bowling

record scores of games
instructor)

practice

practice

(collected by
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Table D

Schedule for Physical Practice

Procedure

Number one - five minutes of reading a hewspaper
Number two -~ one warm-up throw

Number three - five frames of bowling

Number four - five minutes of reading a newspaper
Number five - five frames of bowling |

Number six - record scores of games (collected by

instructor)
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Table G
Scores of Beginning Female College Bowlers

Under Specified Mental Practicé Conditions

61

60 85 145 49 70 119 38

Games
Experi- 1 2 3

Sub- mental - Frames

ject Group 5th 10th Total 5th 10th Total |'5th 10th Total
01 Free 47 66 113 43 53 96 54 52 106
02 Imagery 73 49 . 122 55 35 90 32 50 82
03 57 42 99 49 66 115 57 © 49 106
04 66 64 130 58 71 129 68 52 120
05 57 77 134 g2 75 157 60 38 98
06 Directed 42 he 94 58 52 110 50 42 92
o7 Visual 45 gg 81 33 47 80 51 50 101
08 37 60 97 74 29 103 30 61 91
09 50 52 102 70 60 130 64 72 136
10 33 50 g3 . 68 50 118 41 58 99
11 Directed 52 43 95 62 39 101 51 52 103
12 Reading 79 g3 y34 11 55 96 50 72 122
13 40 40 80 49 51 100 48 46 94
14 38 53 91 54 36 90 28 28 56
15 49 47 96 50 68 118 50 52 102
16 41 40 81 26 30 56 32 52 84
17 Directed 40 41 81 47 35 82 54 37 85
1g  Audio 54 35 89 63 53 116 58 49 107
19 55 51 106 53 35 88 59 47 100
20 a8 49 97 45 63 108 56 36 92
21 33 40 73 73 51 124 49 62 11
22 59 54 113 45 42 86 49 80 129
23 Physical 51 71 122 41 63 104 72 82 154
pgq Practice 55 4y 77 34 36 70 . 70 49 117
25 35 38 73 55 71 126 65 48 113
26 38 47 79 40 50 90 55 . 67 122
27 49 57 106  66. 55 121 59 47 106
28 ' 57 95




Table G--Continaed

62

Games
4 5 6
: Frames . Average
5th T0th Total | 5th_10th Total | 5th 10th Total] - Game _ Frame
47 44 91 44 46 90 61 66 127 104 51.92
35 37 72 60 64 124 38 33 71 93 49,75
48 86 134 93 45 138 62 61 123 119 59,58
65 53 118 53 70 123 59 73 132 . 125 62.67
67 51 118 . 46 46 92 50 42 92 115 57.58
65 48 113 51 50 101 57 32 89 100 49.92
80 69 149 38 51 89 36 53 89 98 49.08
52 37 89 48 43 91 51 69 120 98 . 49.25
84 40 124 64 55 119 86 106 196 134  67.25
35 59 94 57 34 9] 55 527 107 99  49.33
63 36 99 50 61 111 44 32 76 97  48.75
43 45 88 40 59 99 41 58 99 106 53.16
59 3] 90 62 50 112 88 45 133 101 50.75
39 29 68 39 70 109 67 37 104 86 43,17
47 45 92 75 90 155 58 42 100 110 55.25
66 31 97 A4 32 76 38 45 83 79 39.75
54 52 106 29 22 5] 49 53 102 84  42.25
62 60 122 50 71 121 48 39 87 107 53.50
32 59 97 38 49 87 52 41 93 94  47.08
50 61 11 62 60 122 39 53 92 104 51.83
58 47 105 45 56 101 50 60 110 104 52.00
49 37 86 33 37 70 60 38 98 97  48.50
81 36 117 58 59 117 51 53 104 120 59.83
42 31 73 49 46 95 35 52 87 87  43.42
43 47 90 32 34 66 60 36 96 94 47.00
51 54 105 62 32 94 51 44 95 97  48.75
48 48 96 72 51 123 60 85 145 116  58.08
61 71 132 67 50 117 38 40 114 57.17

78




Scores of Intermediate College Bowlers Under

Specified Mental Practice Conditions

Table H

63

Sex . Games

==2  Experi- 1 2 3

Sub- mental Frames

ject Group 5th 10th Total 5th  10th Total [ 5th  10th Total

F 0] Free 34 50 84 54 51 105 48 61 109
0p Imagery 50 55 118 j00 71 171 51 64 115
03 78 71 149 54 64 118 64 52 116
04 75 60 135 51 65 116 108 117 225
05 42 73 115 49 63 112 69 86 155
06 70 78 148 101 68 169 64 73 137
07 Directed 54 51 115 42 60 102 60 71 131
0g Visual 51 o 13 62 46 108 78 62 140
09 52 43 95 63 63 126 74 54 128
10 50 97 147 75 47 122 71 83 154
11 72 63 135 56 85 141 100 93 193
12 88 76 164 72 106 178 69 62 131
13 Directed 79 71 150 54 62 116 64 91 155
14 Reading g, gy 95 69 55 124 68 70 138
15 72 78 150 53 69 12 62 80 142
16 59 78 137 69 70 139 52 73 125
17 61 95 156 64 62 126 106 66 172
18 94 77 171 80 61 141 61 72 133
19 Directed 54 61 115 a2 75 117 55 47 102
pg Pudio 54 62 116 39 49 88 48 43 91
21 70 76 146 52 81 133 62 64 126
22 66 74 140 64 64 128 81 63 144
23 64 75 139 63 49 112 64 84 148
24 82 64 146 65 50 115 31 57 88
25 Physical 46 66 112 57 44 101 33 67 100
2g CPractice 45 g4 74 59 51 110 45 68 113
27 79 60 139 60 39 99 59 6] 120
28 68 51 119 59 52 111 66 59 125
29 60 45 105 72 74 148 69 61 130
30 52 45 64 103 167 41 67 108

= = = "1 M1 M EZ =2 =2 "M T TN 2 == T EEXEXE oot X E X MM
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Tablie H--Continued

62"

Games
4 'Erémes 5 Averages
5th 10th Total 5th 10th Total 5th 10th Toté] Game Frame
58 48 106 70 47 117 45 43 88 101 50.75
59 55 114 60 44 104 50 © 47 97 120 59.92
72 41 115 37 50 87 71 63 134 120 59.92
85 66 151 - 95 84 182 63 77 140 158  79.08
81 82 163 39 40 79 50 59 109 122 61.08
92 65 157 100" 67 167 47 99 146 154  77.00
52 68 110 75 61 . 136 55 52 107 117  58.42
51 50 101 95 71 166 78 60 138 131  65.33
71 72 143 50 42 92 37 46 83 111 55.58
71 7% 150 61 86 147 65 86 151 145  72.58
73 64 137 74 73 147 96 75 171 154  77.00
75 67 142 73 78 151 76 85 161 154  77.25
74 83 157 61 51 112 56 61 117 134  67.25
38 40 78 54 47 101 57 57 114 108  54.17
49 78 127 42 61 103 74 35 109 124  61.92
61 62 123 55 115 170 41 57 92 131 65.50
61 73 134 64 82 146 73 64 137 145  72.58
111 65 176 75 66 141 72 75 147 . 151  75.75
52 86 138 69 44 112 84 68 152 123  61.33
56 70 126 79 63 142 52 48 100 110 55.25
42 73 115 74 76 150 70 66 136 134 67.17
61 69 130 72, 51 123 77 50 127 132 66.00
61 74 135 97 .77 174 61 59 120 138 69.00
65 82 147 69 67 136 72 54 126 126 63.17
53 31 84 23 48 71 56 46 102 . .95  47.50
64 27 91 61 .53 114 60 39 99 115 57.33
72 50 122 63 156 219 45 104 149 141 70.67
30 51 81 57 54 111 61 71 132 113 56.58
73 90 163 98 55 153 70 78 148 141 70.42
43 51 94 57 74 131 80 59 99 116  58.00
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