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ABSTRACT ' S

The purpose of the present study was to'comparejthe
effects of two different forms of mental practice, combined

with physical practice, upon the acquisition of a swimming

skill, the kip.

| Tweﬁty;seven'female'college_stﬁdénts énrqlled in
beginning swimming classés,were‘the subjécts in thié experi-
ment. The subjects werevraﬁdomly assigned to one of threé
'treafment groups: Group number‘one+—the'?hysical ﬁractice
group, Group number two--the guidéd mental practice group,
and Group number three--the non-guided mental p?actice group.
Three AAU rated syhchroﬁized officials evaluated each of the
subjects on the kip.. The judges scores were combinéd and |
the mean sdorerf~each'subjecf was used in the one-way anal-
ysis of variance statistical procedure.

Tﬁe results of the one-way analysis of.variance test
produced no significant differences between group number
one, group number two, or group numbér three. Results of
this test indicated that thé use of either guided‘mentalA
practice, ﬁhysicél practice, or non-guided mental practice
was equally efféctive in the skill acquisition of the kip.
The findings of this study led to the conclusion that for
beginning swimmefs, the use of guided mental ?raétice as

viil
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well as non-guided mental practice, when used in combination
with physical practice,.can be advantageously used-in the

acquisition of swimming skills, particularly the kip. .



CHAPTER I
NATURE AND SCOPE OF THE STUDY

Introduction

'To acquire proficiency-in. a motor skill, the indi-
vidual needs to practice or rehearée the desired terminal
behavior. No condition is of greater importance to this
acquisition of motor skills than is practice. The two most
obvicus effects of practice are first, increésing the speed
of performance, and seéond; incréaéing accuracy5 or the re-
duction bf errors in performance. Practice also serves as.
a director in the learning process through various individ-
~ual develbpmental ébility levels toward skill proficiency.

- Two forms df'practice that are very different in
nature are physical practice and mental practice. The - for-
mer is by far the mostvcommon and widely used form of prac-
tice empléyed by physical educators. However, it is possi-
ble to facilitate learning of a motor skill by:méntally
practicing the skill in addition to physically practicing
the task. Although numerous studies consistently have con-
firmed this fact, little systematic application of mental
practice principles has bccurred in physical education
classes,- Sage (1871, p. 328) stated that "thebgeneralbelief
that physical iearning is different from mental learning and

1



the knéWledge-that actual practice of the movements of a
skill are necessary for skill acquisition has probably per-
petuated the notion that the only way to learn motdr tasks
is by performing the task."

Mental practice is a symbolic, conceptual, or mental
rehearsal of a motor task, without any voiuntary inifiation
of gross motor movement. Mentél practice can be categorized
into two broad areas: guided and non—guided. Guided mental
practice structures or directs the mental praqtiéé séssion
through the preééntation of the skill in a systematic, or-
dered fashion. NOn-guided'mentai practice merely requires
complete concentration upon the skill by the subject without
providing directién of specific elements involved in the
skill.

The kip;za.synchronized swimming skill, was selecfed
as the motor sill for studying mental practice for several
reasons. First, this skill was selected as a novel ‘task fof
“the given-subjécts to perform. Task novelty is an impbrtant
consideration in order to place all subjects.at the same
level of learning. Second, the kip can be divided into
three phases. These phases lend themselves to a ﬁore inter-
esting mental practice experience than would a less complex
skill. And, third, it was selected as a skill that could

adequately discriminate between skilled and non-skilled
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performers, which made it challenging for all subjects, yet
one in_which the subjects could develdp some degree of pro-

ficiency.

Statement of the Problem

The purpose of this study was to determine fhe dif-
ferential effects of three different methods of practice
(guided mental-physical practice, non-guided mental;ﬁhysical
praétice, and physical practice) upon the skill acquisition

of the kip, a swimming task.

Hypotheses

To statistically test the effect of the different
forms of practice upon the skill acquisition of the kip, the

following hypotheses were formulated:

Hypothesis 1

There will be no statistically significant differ-
ences, étithe .05 level of confidence, between performance
scores on a test of :the kip for the group experiencing
guided mental-physical practice and the physical practice
group;

Alternatet The group which experiences gﬁided men-
tal-physical practice will have sighificantly higher per-
formance scores on a test of the kip then will the group

which experiences physical practice.



Hypothésis-Z

There will be no statistically significant differ-
ences, at the .05 level of confidence, bétween the perfor-
mance scores on a test of the kip for the group experiéncing
guided mental-physical practice and the non-guided mental-
physical practice group. |

Alternaté: The group %hich experiences guided'
mental-physical practice will»have significantly higher per-
Vforménce scores-on a test of the kip than will the group

which experiences non-guided mental-physical practice.

Hypothesis 3

Thefe will be'no statistically signifiéant differ-
ences, at the .05 level of confidence, between the perfor-
ménce écores on a test of the kip for the grdup experiencing
physical practice and for the non-guided mentél—physicél
practice group.

Alternate: The group which experiences physical
pracfice will have significantly higher performance scores
on a test of the kip than.will the group which experiences

non-guided mental-physical practice.

Definition of the Terms

The following operational definitions were used for

the study:

Guided Mental Practice: Guided mental practice isithe

act of directing and structuring the concentration of'the



subjecf through an informational practice sessionlduring
which time there is no physicai practice. In the present
study the»visual—verbal,mode_of guided menfal practicehwas
utilized.r

Non-guided Mental Practice: Non-guided mental practice

is a non-directed, unstructured practice session, involving
total concentration of the subjecthupon the skill during

which time there is no physical practice.

Physical Practice: Physical practice is the act of

using motor movements to practice a motor skill.

Limitations of the Study

Thié study was limited by the following«factérs:

1. Since‘thé.sample'was drawn from two beginning swim-
ming classes offered at The University of Arizona,
the available number of subjects,was limited. Fupr-
thermore, the conclusions reached in the study éanﬂ
not be generalized beyond the sample. The beginning
swimmers were all female students enrolled in begin-
ning swimming at the University during the spring |
semester of 1975.

2. The study focused upon the effects of mental prac-
tice at the beginner level of skill. Therefore; it
does not give insight into the relationship_of men-

tal practice at higher levels of skill.
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Since the kip was a difficult»skill, it is possible
vthat the "strong" swimmers in each group, regardless
of the treatment, received higher performance scores
on the test of the kip. prever, through random
assignment to groups, the effect of the "strong"'

swimmer upon the results was mitigated. .

- Significance of the Study

Practice itself plays a more significant role in
skill acquisition than do the other variables which influ-
ence the learning of a motorrékill. It, therefore,_becomes
important for‘phyéical educators to examine carefully the
activities that comprise pradtice sessions, and ultimately
‘to select those acfivities Which are shown to be the most
beneficial to students.

If mental practice is an instrumental tool in skill
learning, it is essential for physical educators to deterw
‘mine the skill level at which it is most effective and the
activities for which it can best be used. The pfesent study
attempted to determine if two different forms of mental
practice combined with physiéal practice could be effec-
tively incorportated at the beginning level of swimming.
Very limited research has been done in mentalrpractice within
~the swimming area;

The researcher can éee,many,opportunities within the

framework of teaching methods where the use of mental



practiée can be very advantageous. With strictly outdoor
activities, inclement weather can destroy a physical prac-
‘tice session completely. If mentgl practice proves to‘be
effective, it can be incorporated into the rainy—day-lesson
plan, as well as its incorporation.into the regular teaching
plan;' By using a combination of practice methods, student

interest and motivation can be held high.



CHAPTER II
REVIEW OF THE LITERATURE

The purpose of this study was to compare the effects
of three different techniques of practice, two of them men-
tal and the other physigal, upon the level of skill acquisi--
tion of the kip. Aﬁ extensive review of the literature
pertinent to this study was conducted in an attempt té an-
swer the following quesfions; (1) What research has been
cdmﬁleted which éﬂppérts the use of mental practice in the

acquisition of physical skills? (2) Does the existing
literature ferte the use of mental practiée.ih the;aéquisi—
tion of physical skills? . (3) What are the results of inves-
tigations studying different methods.of mental'practice?

(4) What have been the findings of 'studies ianlvihg the use
of the combinafiqn of mental and physical>praqtice? (5)
What are the results of studies related to mental practice

or the design of this study?

Scope of the Literature

Richardson .(1967) described the scope of the litera-
ture available in mental practice. She stated that to date,
mental practice studies have investigated the relative ef—
fects no practice, physical practice, and mental practice

8



upon'fhé acquisition of skill. The actiQifieé studied in-
cluded tasks such as card sorting, mirrbr tracing, riﬁg
tossing, dart-throwing, basketball shooting, bowling, and
gymnastics skills. The length of practice periods ranged
from 30 seconds to 30 minutes( The number of days of prac-

tice ranged from one to twenty-one.

Comparison of Physical Practice
and Mental Practice '

One of the.first-researchers in the area of mental
practice was-R.S. Sackett (i934). He found symbolic re-
hearsal, in the form of drawing, to be beneficial for the
retention of a finger'méze habit skill. The followiﬂg year
Sackett‘(19355 completed a éimilar study, using varying
amounts Qf symbolic.reheafsal to determine its effect upon
the fetention,bf.a maze habitu He concluded.that symbolic
rehearsal in éhy'of the'améunts'uséd was beneficial to the
retention of the maze-habif, i.e., the greater the number of
rehearsals, the higher the degree of retention.

Eggleston (1936), as cited by Smith and Harrison
(1962), has shown that physical practice is more effective
then mental practice in the skill required for card sorting
and digit symbol substitution. tasks.. However, mental prac;
tice also improVes skill efficiency in the above tasks.

Perry (1939) iﬁvestigated ‘the effects'ofiaétual and
imaginary practice in a series of selected tasks (pegboard

i

test, card sorting, mirror tracing, hole tapping, and symbol
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Substitution) for five practice periods of 60 seconds. The
mental ﬁractice group was asked to imaginerthemselvés per-
forming the taék. He concluded that the relative effective-
ness of actual and imaginary practice differé with each task, -
cd.e., imaginary pradticé'is more effective in tasks which
consists of learning facts tha?imay be observed without
actuél movement. However;'his'bveéall conclusions stated
that imaginary practice, as defined in his study, is effec-
tive in improving the score in a variety of tasks.

Vandell, Davis, and Clugston (1943) condﬁcted an
experimént with junior and senior high school boys. Basket-.
ball free throwing and dart throWing were the taéks employed
to study-the effects of mental practiceﬁ ;Mental practice»
subjects were aéked to think about the‘dart and baskétball
throws. The results showed that the extent of improvement
of thergroup using mentalbpractice was nearly cbmparable to
that of the group using physical practice.

| Twinning (1949) used coliege men. for his study. He
divided them into three groups and had them practice a ring-
toss task. . He found that the mental pfactice group showed
significant imprdvement, but not as much as the physical
practice gfoup. The ménfal pfactice session for this study
consisted of "mentally throwing" rings for fifteen minutes
daily for twenty-one days. It was further concluded that.
five minutes of mental practice was sufficient for mental

rehearsal without a pause.
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Steel (1952) looked at the effect of mental practice
upon a baseball throw for accuracy, with the mental practice
group‘imagining that they were throwing the baseball. Both
groups practiced for ten minutes en each of nine days. The
results showed'that-the group receiying no practice imﬁroved
7.6 percent, the group practicing physically improved 15.3
percent, and the group pfacticing mentally improved 11.9
'percent. He concluded that daily mental practice of a motor
task produces a substantial increase in that skill.

Clark (1960) studied the effects of mental practice
upon the development of effective basketball freeefhrow
shooting, when a mental practice group was compared with a
physical practice group. The subjeets were vefsity and
junior varsity high school players; Those in the mental
practice group were asked to read cafefully through ﬁrectice
work sheets. The findings ehewed that physical and meﬁtal
practice.were eqﬁally as effective in improving basketball
free-throwing for both the varsity.and the junior varsity‘
players. It wae noted, however, that the novice grouﬁ
seemed to profit more from physical practice.

 Wilson (1960) studied the impact of physical and
mental practice upon the improvement of the tennis drive.
The findings of the investigation indicated that either
physical or mental praetice was effective in the improvement

of the drive.
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Kelsey (1961) studied the improvement éf muscular
endurance through the use of mental practice. Students in
four activityvclaéses of the required physical education
program at the University of British Columbia were selected
as subjects. A five minufe sit-up test was'perfprmed_by the
group’physicallyApracticing for a duration of 19 days. The
group mentally practicing was ;sked to concentrate on noth-
ing other than the sit-up task for a 5 minute period for 19
dayé. The mental practiOe,grngAalso was provided reading .
material on the topic. The findings Qf'the study. from re-
sults compared on a pre- and post-test were that subjects
receiving no practice showed no significant improvement in
muscular endurance; the group receiving physical practiée
improved 322 percent, or increased on an average of i02.52
sif—upé; and the group réceiVing mental practice improved

29 percent, or an average of 10.14 sit-ups.
) :

Research Which Refutes Mental Practice

Gilmore and Stolurow (1951) investigated the trans-
fer of.traihing effects of mehtal practice usihgrthe Munn
type of ball and socket learning task, with male elemenfary
psychology students as the subjects. The results showed
that mental rehearsal prodﬁcéd a negative transfer effect,
which Was significantly different from both the‘motor and

the resting groups. The implications of these results were
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discussed in terms of possible conditions leading to nega-
tive transfer effects, an atypical finding in this area of

research.

Different Types of Mentalvaéctice

Harby (1952), as cited by Whitehill (1964),:conduc-
ted a study concerning the effects:of menfal practice upon
the ability to learn the basketball free throw by using loop
films and "iive" dembnstrations to assist the subjécts; The
subjects consisted of 250 males. Harby concluded that a
significant amount of learning took place for the grbups
which practiced physically and mentally with the aid'df the
loop films.

Hertz (1956)5-as cited by.Richardson (1967), studied
three methods of instruction in one hand foul shooting: (1)
overt practioe,‘(Z) implicit learning, and (3) kinesiologi-
cai method. High school freshman boys were used as the sub-
jects for this study. The overt practice and the implicit
learning groups combinéd with physical practice. The mental
imagefy practice involved the aids of demonstrations and
loop films. Hertz concluded that any one method of instruc-
tion results'in improvement of foul shooting ability, but,
that no one method is‘supefiér to the other.

Smith and Harrison (1962),'compared‘the effects of
vigual, motor; mental, and guided ?ractice upon the speed

and accuracy of a simple eye-handcoordination task. Sixty
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male uﬁiverSity volunteers were .divided into one of the five
grou?s for this experiment: visual, motor, mental, guided,
and control. All groups were given a one minute pre-=test
on the punchboafd to measure their initial level of skill.
Ten seconds of practice was followéd by ten seconds of rest
for a two minute period, and each subject received a total
of six separate practice perioés. "The motor practice group
physically practiced, the mental practice group were in-
structed to close their'eyes and think about the performance
completed in the initial test, the guided practice subjects
were guided through the task by the experimenter to get the
"feel" of the movement with their eyes closed, and the con-
trol.group read for the fpll 2 minutes. The results war-
rantéd the conclusion that. visual practice and mental prac-
tice improved accuracy on a punchboard learning task whereas
motor practice and guided practice didrnot.

Winslade (1963) compared the effects of live demon-
strations:versus the use Qf an 8 mm. color film to teach
basketball skills fo~a ninth grade class of boys. He found
that the group which experienced the visual presentation
made the same improvement on the Stroup Basketball Test as
the other group who saw the live demonstration.

Whitehill (1964) investigated the use of four varia-
tions of mental practice in the learning of a one-wall hand-

ball serve. His subjects were fen'fhrbugh twelve year-old
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boys. He found that the following three methods showed
statisticaily Sigﬁificant improvemenf in skill: (1) demon-
stration and mental practice, (2) pure mentél practice, (3).
diagrams and mental practice.

Jones (1965) investigated directed and undirected
mental practice in the learning of the hockswing upstart.
His sample was comprised'of malewcdliege studéhts. The
guided mental practice was conducted by reading to the group
a description of the skill while they tried to_imégine what
it felt like to perform the movement. Jones found that un-
directed mental practice is superior to directed mental |
practice. However, undirected mental practice is only ef-
fective when it is used in combination with'physical préc—
tice. | |

Surburg (1968) investigated the effects of audio,
visual, and audio-visual forms of mental practice to develop
skiil acqqisition in the tennis forehand drive. Using 183
subjecté, he formed the following experimental groupsﬁ (1)
audio group, (2) visﬁallgroup5 (3) audio;visuél group, and
(4) pure mental practice. His conclusions stated that audio
instruction in the form of mental pfactice is the most ef-
fective method in the development of the forehand stroke in
tennis.

Hughes (1969) studied different methods of mental

practice upon the skill improvement of the forehand and
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backhand drives in tennis; She used twenty-three interme-.
diate and advanced female tennis players for her study. She
drew the following conclusions: - The presentation of audio,
visual and reading instruction used in conjﬁnctibn with
physical practice results in significant improvement. How-
ever, the audio instructional technique of mental practice
was the most effective technique for the imprqvement of the

forehand'and backhand drives in tennis.

Combination of Mental and Physical Practice
Rubin-Rabson (1941) compared the effects of two

forms of mental reheérsal'upon keyboard overlearning. The
subjects, nine adults, were all‘skillful pianists°  Three
. groups received the following treatment: The fibstbc¢m;
menced practice with a four minute period of mental practice
or "imaginafy" rehearsal after five keyboard trails or mid-
wéyAin‘the 1earning,lthen continued the keyboard trails‘ﬁn—
fil they reached a memorized performance. The second group
memorized the pérformance, then added four minutes of mental
rehearsal. Third memorized the performance,. then added
extra keyboard trails for four minutes. Her conclusion
stated that the mid-way period of mental rehearsal or' imag-
inary practicé proved reliably superior to the other‘time
distributions.

| Trussell (1952) hypothesized that there would be a

significant amount of learning occurring in a test-retest
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situation due to interpolated mental practice ofra:complex :
ﬁbtor skill. The skill she selected was a two-handed, .
three-ball juggling task. Her resuits showed thatrthere was
no significant effect of mental practice or physical prac-
tice upon the immediate learning of juggling. However,
different combinations of physical and mental praétice'
showed that significant learnigg of the task did take place.
Her findingévalso showed that with either physical or mental
practice Qccurring separately, neither type has a cléar cut
~advantage over the other.
| Wéterland (1956), as cited by Sage (1971), en-
couraged her ﬁental préctice group to imagine the kinesthetic™
"feel™ of the bowling_moVements just before delivering each
ball down the alley. - Under these condifioﬁsg the performers
produced é smoother action, greater.speed of delivery, and
gained higher scores than the group which practiced without
this pre-performance mental rehearsal. .

‘Riley and Start (1960) studied the combination of
mental and physical practice in.practiéing quoit throwing.
Their'studyvused fourteen and fifteen-year-old gir;ls° They
found that the group which alterﬁated days of mental prac-
tice and physical préctice showed fhe greatest significant
improvement; Two other groups alternated physical and men-
tal practice into six days each and did not prove as effec—

tive as the first group in the study.
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Whiteley (1962), as cited by Richardson (1967),
studied the effects of combined mental,and physical practice
-upon a gymnastic skill. His design consisted of four groups
of twenty—three boys each. The group‘which evidenced the
greatest imbrovement practiced the skill by alternating five
minutes of physical practice with five minutes of mental
practice, for a twnety minute periédd The second ranked
grou§ alternated ten minutes of phyéical practice with ten
minﬁtes‘of mental practice each day while the thifd ranked
group physically practiced only. The group whichvimﬁfoved
the least only mentally practiced the skill.
| Estrom (1964) studied six randomly selected groups
of tWenty male college students each.With_a right‘hand pref- -
erence to determine the effects of varing emphasis on con-
ceptualizing and manual practice during the early learning
éf a nerI ballistic gross mofor skill. The results indi-
cated that alternating periods of emphasis on conceptualiz-
ing and manual prac%ice is as effective as successive periods
emphasizing manual préétice. Conceptualizing practice con-
sisted of timed § minute periods during which the subject
was directed to focus his.concentration upon the introspec-
tive rehearsal of the skill which he had performed during
the initial test. |
Corbin (1967) used a juggling task in which his men-
tal practice group read an instruction sheet thirty times a

day for 21 days. His research suggestéd that mental
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practice can only be effective if the subjects héve had
prior experience with the task before mentally pracficing
it. The findings also suggested that skilled performers may
benefit more from mental practice than beginners°

Luebke (1967), as cited by Sloan (1971), compared
the relative effectiveness of physical practice with three
combinations of mental-physical préctice upon an over—érm
softball throw's velocity. The subjects were SeQenthegrade
girls. The meﬁtal practice gfoup was asked to close their
eyes and mentally practiée six throws. O0Of the combined
practice groups, one group alternated one mental practice
throw with one physical practice throw, the other grbup
alternated three mental practice throws with three physical
pragtice throws, and the last'group alternated siX mental
praétice throws with six physical practice throws. The re-
sults indicated signifiéahtly équal performance gains for
all three groups. Luebke concluded that when mental prac-
tice is combined with physical practice, and when all prac-
tice sessions are scheduled on a per trial basis, mental
practice causes similar changes in performance as those
caused by physical practice.

Stebbins (1968) conducted a study in which he sought
to determine the relative effectiveness of menfal aﬁd phys-—
ical practice upon the‘learning of a target-ball throw task

and to determine the differential effects of mental practice
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during different stages of the learning period. Ninéty—
three male volunteers were used as subﬂects. The mentél
practice group was asked to stand behind the physically"
practicing group and visually imagiﬁe themselves as throwing
25 balls at a target. The results indicated that only sig-
nificant.improvement occurs in the combination type treat-
ment conditiéns—«physical,practice/mental practice or mental
practiqe/physical practice. ‘Additionally, the results
shqwédithatboth mental and Physical.practice are equally ef-
fective during the first half of the skill development pe-
riod. .

Oxendine (1968) éuggested that the combination of
mental and physical practice may be used immediately preced-
~ing, following, or coinciding with the performance. The
pre-performance review can be illustrated by a bowler.or a
high jumper focusing his éttention on fhe task at hand after-
performance is illustrated by a golfer replaying his shot or
the basketball player determining‘why he missed his shot.
The during-performance rehearsal is the player conceﬁtration
involved - -while executing the skill, A éecond technique men-
tioned by Oxendine involves»mentally.réhaearsing géme étraté

egy between contests, or during lulls within the contest.
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Related Studies to Mental Practice
And Design

Jacobspn (1930) was able to demonstrate increased
muscular action potentials in thé muscles specific toithe
task imaginéd. Subjects reacted during mental practice by
subconsciously flexing their muscles which were used in the
overt perforﬁance of the task.- He used needle electrodes
oﬁ the subjects trained in relaxafion° Shaﬁ (1945) investi=-
gated action potentials and its effects upon varing dégrees
of vividness in mental practice. His findings showed that
as Wéight lifters imagined themsélves lifting weights, fhey
exhibited muscular aétion, and that the activity increased
linearly with increased weight.

Beattie (1946), as cited by Richardson (1967), con-
ducted a study using.méntal practice to improve a bilateral
transfer of training effect. His conclusions éhowed that
mental practice cén be instruﬁental<to the bilateral trans-
fer of training effect. -

Start (1960) investigatéd the relationship between
intelligence and the effect of mental practice upon the per-
- formance of the underarm basketball throw. _Thiélstudy used
12-year-old boys from a secondary séhoql in England as sub-
jects. The boys were divided into two groups; The high
intelligency group ranged from intelligence quotients of 106
to 117, and the iow intelligence group ranged from inteliim

gent quotients of 83 to 105. Both groups mentally practiced
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by picturing themselves performing'the throw. Conclusions
from data collected on and pre- and post-test led Start to
qonclude thatxmental practice does improve motor performance;
" however, the improvement was not correlated with intelli-
gence. |

. Karlin and Mortimer (1962) studied the effects.of
visual, verbal, and viéualnverbal cues upon the léarning and
retention of a crank-turning task. Their findings indicated
that the verbal cue is not as effective as either the visual
cue or the verbal-visual cue.

Start (1964a) used twenty-one first—yeaf students at
a teachers' training college to investigate the relationship
between kinesthesis and the performance of a single leg up-
start after a period of mental practice. The mental prac-
tice group read from instruction sheets, and they were told
to>imagine theﬁselves performing the task. His results
showed that scores from the Weibe Test of Kinesthesis and
those from a skill test after mental practice were not sig-
nificantly related. Start (1964b) conducted another study
. where he compared intelligence and the improvement in a
single leg upstarf after mental practice. Forty-four male
teacher's coilege'students were his subjects, and they were
given five minutes of mental rehearsalron each of six days.
Ihe results showed that intelligence has a low to trivial
correlation with both estimates of physical performﬁnce and

the efficiency of learning by mental practice.
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Summary

. Studies done in which mental practice is compared
with physical practice indicate that mental practice is an
effective tool in the pursuit of skill acquisition. - How-
ever, it is the concensus of most studies that physicai
Vpractige is superior to menfal practice in terms of skill
improvemeﬁt. Gilmoreéhd'Stolﬁrow"(195l)_is-the only study
reported Whiéh refutes the use of mental practice aé-an in-
fluencing factor in motor skill development.

Researchers supported the use of guidéd mental prac-
tice, including visual, verbal, and audio cues, as being
very effective in skill acquisition, with the exception 6f
Jones (1965). However, the most effective form of mental
practice oécurs when used.in-combination with physical prac-
tice. Many studies indicated that either combination of
mental/physical or physical/meﬁtal‘was effective in skill
acquisition.

EQidence from studies showed that there is a posi-
tive relationship between méntal practice and action poteh—
tials in muscles, and ﬁossibly in a transfer of training
effect. However, studies showed no significant relationship

between mental practice and kinesthesis or intelligence.



CHAPTER TIIT
DESIGN OF THE STUDY AND PROCEDURES USED

The purpose of this study was to determine the ef%
fects of three different types of practice upon the aéqui—
sition of a swimming skili. The three diffevent types of
practice involved physical practice, guided mental-physical
practice, and nqn—guided mental-physical practicé. Specific
criteria were used in the selection of a suitable test for
this study. This chapter contains information about the
subjects, a basis for test selection, administrative proce-

dures, and a statistical treatment of the data description.

Subjects Participating in the Study

Twenty-seven females enrolled in two beginning swim-~
ming classes in the Deparfment of Physical Education for
Women at The University of Arizona during the spfing semes-
ter of the 1974-1975 school year were the subjects for this
study. Originélly, the study was designed to include thirty
subjects, but due to experimentalhmortality-the sample was
redﬁcted to twenty-seven. The subjects had limited or no
~ previous experience in swimming prior to enrolling in the
beginning class. All sﬁbjects participating in the experi-
ment had reached an advanced beginning status in swimmihg,

S 2
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as the experimental portion of the study was conducted in
the later part of the semester. It was important that all
participating subjects had'progressed.satisféctobily to the
advanced beginner level of performance in order ‘that féaf of
the deep water would not be a precipitating learning‘véri—

able in thé study.

Securing Permission and Cooperation
of the Participants

Both beginning swimming classes were contacted by
the researcher and were asked for their cooperation and.
partiéipation in this experiment. The students were then
informed that the experiment would include five consecutive
class periods, and the administratiqn of the experiment
would take piace dﬁring their regulérly scheduled class
period. The subjects appeared to remain enthusiastic and
interested throughout the duration of the experiment. This
was manifested by their eager cooperation for the five ex- .

periment days.
The'Test

Criteria for the Selection of the Test

There had been limited research in the swimming area,
and there are né available tests in the synchronized area.
Specific criteria for task selection were created, and they

are as follows:
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1. The skill must be of a "novel" nature to the
subjects. so that previous knoﬁledge and learning
‘would not affect the experiment as a ﬁodérator
variable.

2. The complexity of the skill should be intricate
enough. that it would remain‘inferésting to thé
méﬁtally practicing gréups:“However, at the
same time, it must be simple enough for thé
subjects to»léérn and to show their improvement

through scores indicative of that performance.

Description éf-the Task

A test of the kip was used to collect data for this
study. The kip is a synchronized swimming skill. The fig-
ure,ié started in a back layout position. The knees are
drawn toward the chest with the knees and toes at the water's
surface until a tuck position is assumed. A % back tuck
somersault is executed until the legs from the knees to the
toes are perpendicular fo the water's surface. At this time,
overhead supporf skulling Skiil is important to keep the
legs and buttocks above the surface of the water. The legs
extend upward to establish a vertical line through the -
entire body. At the time the skulling stops, and the verti-

cal body decends to complete the skill.
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Design of the Experiment

A chart of the experimental design can be found in
Table 1. It can be seen that on the first day all groups
physically practiced 10 minutes, and then_the two mental -
practice‘groups practiced mentally for 5 minutes while the
physical practice group physicallyrpracticed for 5 minutés, 
This cycle repeafed itself oncé?‘hjend of the first day of
the design. On days'two through four, all groups physically
practiced for 5 minutes and then the two mental practice
groups mentally practiced for 5 minutes as the physicalr
practice group physically practiced for 5 minutes. This

cycle repeated . itself once.

Experimental Administration

| All subjects were previously notified by the indi-
vidual teacher that they would have the opportunity of par-
ticipating in the study. Oh the first day, the sﬁbjeéts
were_greeted bj the experimenter and told that the experi-
ment was being conducted in conjunction with a Master of
Science thésis for the Department of Physical Education for
Women, and that their cooperation was very much appreciated
by the experimenter, Then, the experimenter randomly as-
signed the students in each class to one of‘three treatment
groups. The subjects were asked to remember the number of

the group they had been assigned and were then asked not to
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Table 1. Experimental Design of Three Methods of Practice

CYCLE T CYCLE IT

1st Day ' 10 min. 5 min. 10 min. 5 min.

2-1th Days : 5 min. 5 min. 5 min. 5 min.
' Physical Practice PP - PP PP PP
Guided Mental o .
Practice/Physical PP GMP PP - GMP
Practice L _
Non-guided Mental :
Practice/Physical PP NMP . PP NMP
Practice ‘ ‘
PP Physical Practice

GMP
NMP

" Guided Mental Practice
Non-guided Mental Practice

discuss the events or information given to them ih their
grou§ with any of the subjects in the other two groups.

All groups were asked to go to the deep end of the
pool. A general lesson including instruection, demonstratiens
and a skill breakdown of the kip was conducted for twenty
minutes. Ms. Naﬁcy Angle gave this presentation. She was
selected to administer this portion of the experiment for
two reasons. She was the synchroniZed‘swimming epecialist‘
at The University of Arizona, and the researchef felt she

was the best qualified to teach the kip efficiently and
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correctly. To eliminate bias during the learning of the
skill, a neutral party to all subjécts was used.

Following the general inStructions,‘all groups were
asked to sign a statement slip, verifying that the kip was
a skill that they had never seen before the demonstration.
A copy-of +his statement can be found in Appendix'A,

Ailvgroups-were then'askedhfo physically~practice
the kip for ten minutes. - The subjeéts were then given the
following instructions: -

'Group number one will remain in the pool, and hang
on the edge until given further instructions.

Group number two will follow the experimenter to
their station.

Group number three will follow a research a851stant
to their station.

After all groups weére stationed at their appropriate
'places, group number one, the physical practice group, was
read the following instructions:

You are asked to phy51cally practice the kip for flve
minutes.

Group number one was supervised by a lifeguard while they
practiced.

Groups two and three were stationed'at separate
rooms, adjacent to the pool ‘deck. The following instructions
were given to group number two; the guidéd mental- phy51cal

practice group:
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Your will see a v1deo -tape presentation of the per-
formance of the kip, along with tape recorded in-
structions. You are asked to mentally rehearse the
presentation. The duration of the presentation is
five minutes.
The procedure for this presentation and a manuscript of the
tape recorded portion can be found in Appendix B. Group
number two was supervised by fhe researcher, while they re-
ceived the five minute guided mental practice session.

Group number ‘three, the non-guided mental physical
practice group, was read the following instructions at their
station:

You are asked to-mentally,,ﬁot-physieallyﬁ'rehearse-
the skill you have just learned. Mentally rehearse
movements involved in the skill. Please do not

discuss the skill.

Be very quiet so that each individual can concentrate
You will practice for five minutes.

Group number three was supervised by a research assistant to
aesure their session a quiet atmosphere for mentally prac-
ticing. |

After the five minute treatment session, all groups
returned to the pool and were asked to physically practice
the kip for ten minutes.- All groups were supervised by a
lifeguard while they physicaliy practiced. At the conclu-
sion of that pracﬁice session they were again given the five
minutee treatment session in their previously assigned
greups.

' On the second;lthird, and fourth days, all groups

were asked to physically practice the kip'for five minutes.
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Then, they broke into‘their groups to receive the five min-
ute treatﬁent session. All groups agagn physically prac-
ticed for five minutes and once again received the five
minute treatment session.

The experimental design proyided ten minutes of
physicél-practice on the_first'déy to ensure thé mental
prantice groups an interésting and worthwhile session. The
initial practice time hopefully enabled the mental practice
groups to familiarize themselves with the kip tn such an .
extent fhat a bénefit coulq be gained through practicing
rﬁentaliy°

| On the fifth day, three rated AAU Synchronized
- Swimming judges evaluated the performance of each of the
subjects doing a kip. The judges reported their scores
through the use of flash cards. The experimentér recorded
the score given'by each judge, and recorded thé group number
of the participatingrsubject. A copy of the score sheet can
" be found in Appendix C.

One week prior to the final day of tésting‘the
judges met and scored twenty-seven female beginning synchro-
nized swimmers on their performance of the kip. . The subijects
were enrolled in a beginning~syncnronized swimming class at
The University of Arizona during the spring semester of 19755
The researcher numbéred the subjects at random one throngh

twenty-seven. The judges, through the use of flash cards,
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evaluated each subject on their performance of the kip. The
reéearcher recorded a scofe'for each girl under the appro-
priate judge's column. A test for interjudge objectivity
was run on the data. A copy of the score sheet used to

-evaluate the synchronized swimmers can be found in Appen-

dix D{

Scoring the‘Test>

The kip is a figure used in competition on synchro-

nized swimming as listed in the Official 1975 AAU Synchro-

nized Swimming Handbook. The AAU has established specific

point.breakdowns of the figure comﬁetition scoring. Ten
points are ?ossible fof the execution of a perfeét perfor-
mance. Five of thosé points are for design. Design in-
cludes the categories of horizontal body position, and a
tuck position. The.femaining five_points are for control,
which includes full body exfension, smooth transitions within
the figure, constant speed of action, compactness of tuéks9
confidence or seemingly effortless execution, proper eieva—'
tion, and the performance of the figure in a relatively
_statiénary position} The points were reported from 0 to 10,

to the nearest % point.

Treatment of the Data

The data gathered from the study were analyzed by

the use of the one-way analysis of variance statistical
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method. To esfablish a reliability of the judges, an anal- |
ysis of variance was calculated on pilot data, followed.by
a Scheffé test. A reliability of average ratings formula
was then applied to the pilot data to establish the required
reliability for this study.

Scores obtained from the three judges on the perfor-
mance of the kip5 were tabulatéd and converted into a mean
score for each individual subject. The mean data was then
divided and placed under the correcttreatmenfgrou§ so that
"comparisons could be made between groups. Finally, a Bart-
letts test for homogenity of variaﬂce was run on the data to-
determine if the three groups had identical variance. The
results were considered significant at tﬁe .05 level of
significance for all of the statistical procedures reported

~in this study.

.Sﬁmmary of the Chapter

Twenty-seven female subjects enrolled in beginning
swimming classes at The Univeristy of Arizona, were the sub--
‘jects for this study on mental practice. The subjects were
" tested on their performance of the kip, a synchronized swim-
ming skill. They were randomly assigned to one of three
treatment groups: (1) physical practice group, (2) guided
mental-physical practice group and (3) non—guided‘mentale

physical practice group. The experiment took place dufing
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five cbnsecutive class meeting days in the spring of 1975. |
Results from the test of the kip were compared between
groups.

Prior to the actual testing of the subjects for this -
‘experiment, the judges rated twenty-seven synchronizédAswim—
mers on a performance of the kip. A reliability of average
ratings statistic was run on this data to shdw the judges
to be reliable and consistant.

The daté from score means obtained from the judges
scores on the kip of the subjects participafing—in this
study were analyzed usiﬁg a one-way analysis of variaﬁcé,

A Bartlett's Test for homogenity of variance was then run.



CHAPTER IV

ANALYSIS OF THE DATA AND PRESENTATION

OF THE FINDINGS

The purpose of this chapter is to report the results
of this study. Results were obtained and reported by the
application of varied statisticai procedures to the data.'
An analysis of these results in addition to a discussion of
the findings can also be found in the contents of this

chapter.

Interjudge Objectivity

The results of the interjudge objectivity test
through the analysis of variance statistical procedure for
establishing reliability for the judges indicated that the
judges' scores were not homogenously aligned (Table 2). Ap-
plication of the Scheffé test revealed that Judge 2 scores
were consistently lower than Judges 1 and 3, and that the
difference was significant. Because of fhe‘lack of rating
objectivity, it was decided that an average score, based
upon the scores given by all three judges would be the best
indicator of an individual's ability to perform the kip.
The reliability of average ratings formula showed a relia-
bility coefficient of .903, by using the mean of the three

35
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judges scores. The raw data gathered for these tests can be

found in Appendix E.

Table 2. Interjudge Objectivity

Analysis of Variance

Sums Degrees . Mean

Sguares Freedom Squares F-ratio
Subjects 66,9b : 26 2.57 10.48%%*
| Judges , 9.56 2 h.78 19.47%
Error ‘ i2°77 52 .25
Total | 80.23 -~ 80 1.12
Significant ®% .05 level F__ . 1.70

2 crit.
.05 level Fcrit. 3.18

Reliability of average ratings forumula:’ for determing
agreement among judges by the use of the mean.

Sms ~ ERROR_ . = 2.57 - .25 = ,903

Sms ) : 2.57

Analysis of Variance

The results of the analysis of variance test for
inferjudgé'objectivity can be found in Table 2. The F-
ratios for both subjects (10.48) and judges (19.47) were
significant at the ;05 level of confidence. Tﬁe critical F-
tatios af the .05 level were 1.70 for subjects and 3.18 for

judges. The judges' scores were indicative of the apparent



37
variability in the subject‘S'skill-leval. However, the
variability found among the judges was of much concern for
the study. Their variability was also significant at the
.05 level, indicating significant variability befween the

judges scores for each subject.

Scheffé B

Since significant variance was found among judges,
it was decidad to apply Scheffé's test to the data to de-
termine which judge was responsible for the variability.
With a critical level of 6.36, the comparisdn of Judges 1
and 2 resulted in a value of 21.58; Judges 2 and 3 reported
8.71; and Judges 1 and 3 reportéd 3.10. The findings indi-
cated Judge 2 to be responsible far;the variability found
whén the analysia of_variance was calculated. The compari-
son éf Judges 1 (X = 4.46) and 2 (X = 3.63), as well as the
comparison of Judges 2 (X = 3.63) and 3 (X = u4.14) showed a
significant difference at the .05 level of confidence, while
the comparison of Judges 1 (¥ = 4.46) and 3 (X =>4.15)

showed no significant difference at the .05 level.

RelafiveiAverage Ratings Test

The use of three separate scores would not provide a
meaningful score and a reasonable agreement among the Jjudges
was not obtained. Therefore, a:reliability coefficient was

calculated by using the average score formula (Ebel, 1967).



38
A coefficient of .903 was obtained, indicating that . the use
of the mean of all three judges' scores was the most statis-
tically reliable method fop réporting the scores on the test

of the kip. The calculations can be found in Table 2..

. Analysis of Experimental Data

A Bartlett's test for homogeneity of variance was
applied to éssure that the variance within the groups was
not significant. Variance tofal within each group were as
follows: Group number one-~-4,1350, Group number two--
3i0864; and Group number three--3.3040. The Chi-squared
Value of .1812 was found; the critical value at the .05
level was 5.991. The distribution of scores on the kip test
met thercriteria of homogeneity of variance required for the
application of an analysis- of variance to the data.

When the raw data was obtained from the judges
scorés on the test of the kip, which can be found in Appen-
dix F, it was converted into a mean score for each sﬁbject
and applied>to the one-~way analysis of variance test. Table
3 shows the results of this test.

Results of the one-way analysis of variance test
show the F-ratio at .0636, the critical F at the .05 level
of significance being 3..40. Thﬁs,-the statistical results
indicated a failure to reject‘the null hypotheses of the

experiment. It was hypothesized that:
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One-way Analysis of Variance to Determine

Total

"Table 3.
Significance from Mean Scores on the Experimental
Subjects Performance of the Kip
Sums , Degrees Mean
Squares Freedom Squares F-ratio
Treatment 4466 2 - .2233 .0636
Error 84.2031 24 3.5085
84.6496 - 26

Significant .05 level F

crit. 3-%0

Group number two, the guided mental-physical prac-
tice group, would receive significantly higher per-
formance scores, on a test of the kip, than group

number one, the physical practice group.

‘Group number two, the guided mental-physical prac-

tice group would receive significantly higher per-
formance scores, on a test of the kip, than group

number three, the non-guided mental-physical prac-

~tice group.

Group number one, the physical practice group would
receive significantly higher performance scores, on
a test of the kip, than group number three, the non-
guided mental-physical practice group. |

Results indicated that there were no significant

statistical differences at the .05 level of significance
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between the physically practicing group, the guided mentally-
physically practicing»group, and the non-guided mentally-
physically practicing group. It is, however, interesting to
note that of the three treatment groups, which consisted of
nine subjects in each gfoups'the mean score of each group
was computed as follows: Grouﬁ number one X = 351852,.Group

number two X = 3,3519,-and Group number three X = 3.0370.

Discussion of Results

'While the.variability found in the subjects' swim-
ming aptitude reached a significant level, only the signifi-
cant variance found between the judges' ratings‘of the swim-
ming task posed .a critical problém for the study. After a
Scheffe test indicated that Jﬁdge 2 was responsible for the
low reliability of judges' ratings, on the analysis of vari-
ance, the problem was partially alleviated by using the mean
rating of the three judges for each subject. While a cer-
tain degree of precision was iost5 the mean rating would
approximate the "true score" for each subject.
B Each of the nuil hypotheses tested by the_experiment'
‘failed to be rejected, indicating that guided mental-physical
practice is equally as effective in the acqusition of the
kip'as non-guided mental-physical practice or physical prac-
tice. Alfhough the mean scores for the three groﬁps were
not signifiéantly different, it is interesting to note that

the guided mental-physical practice group had the highest
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mean score, followed by the-physical practice_group, and
then the non-guided mental-physical practice group; their
mean scores being 3.35, 3.19, and 3;04 respectively. The
1imitéd number of éubjects used for this study may be par-
tially respbnsible for the mean differences between groups
, to‘be'sd close. A greater number of subjects would have
accentuated this‘difference, aﬁd possibly caused a more
significant variability between groups.

The findings of the present study are consistant
with those done by Corbin (1967)., Estrom (1964), Hughes
(1969), Kelsey (1961), Luebke (1967), and Stebbins (1968) -
which indicate the combination of mental practice withrphy—
sical practice to be equally as effective in the acquisition
of motor tasks as physical practice along. It is at vari-
ance with the work done by Jones (1965), -who found uhdirected
mental praétiée to be supérior to directed mental practice.
However, the important point to notice is the fact that the
implementation of mental practice can be used to effecfively
facilitate the learning of motor skills, specifically the
kip as studied in this experiment. Aé indicated in the
literature, perhaps the motivation of the'suﬁject for learn-
ing the kip was somewhat incfeased with the introduction of
mental practice. It that is the case, the groups aétually
physically practicing lesé, would do as well as the group

receiving the full amount of physical practice.
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Summary

A reliability coefficient of .90 was obtained for
the judges' ratings by using the mean of all three judges
scores for each subject.

A one-way analysis of variance statistical procedure
was used on the subjects participating in this study. A
careful analysis of the data, using the one-way analysis of
variénée, revealed no significant differences at the .05
level of significance among the three groups testéd, From
the data receijgd in this study, result; indicate that phy-
sical practice, guided.mental'practice, and non—guidedrmenw
tal practice are all equally as effective methods for learn-~
ing the kip. The use of the combination of physical and
mental practice is in agreement with the findings of pre-

vious studies.



CHAPTER V

SUMMARY, MAJOR FINDINGS, CONCLUSION

AND RECOMMENDATIONS

Summary -

This study sought to determine if a significant dif-
ference could be obtained in the acquisition scores of the
kip when using three different methods of practice--guided
ﬁental—physical practice, non-guided mentalQPhysical pfac-
tice, and physical practice. .

To test the hypotheses, the kips a synchnonized
swimming skill, was used to measure the performance level
of twenty-seven female beginning swimmers; The subjects
were enrolled in beginning swimming classes at The Univer-
sity of Afizona5 and were randomly assigned to one of three
treatment groups (guided mental-physical practice, non-
guided mental-physical practice, and physical practice).

Indications in the literature were that thé mental
practice groups, both guided and nonnguided, wouid bé effec~
tive in skill acquisition, when combined with physical prac-
tice, equal to that of physinal practice alone.

At the completion of the eXperimental testing, the
data were analyzed to determine if a significant difference
occurred as a result of treatment of_guided mental-physical
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practice, non-guided mental physical pfactice;'or physical
practice. Theﬂuée'of the jone-way analysis of variance
éllowed the inyestigatof to test for any significant differ-
ences. Prior to the experimental testing of the subjects
participating in this study, the judges were tested for their
reliability, A relative avefagevrating,test was employed to
establish the judges' reliabiiity.- | | |

The primary value of this study served to provide
knowledge concerning differing methods of practice, and to
determine theif'effectiveness. Such knowledge was'felt to
be of importance to physical educators and coaches in swim-

ming to aid them in the construction of beneficial practice

sessions.

Major'Findings

The majorlfindiﬁgs of this study were:

1. At the .05 level of significance, theré was no sig-
nificant difference between performance scores on
a test of the kip between the guided mental~physical
practice group and the physical practice. ‘

2. At the .05 level of significance, there was no sig-
nificant difference between perforﬁance scofés on a
test of the kip'betweén the guided mental-physical .
practice group'and the ndn-guided mental-physical

practice group.
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3. At the .05 level of significancévthere was no sig-
nificant difference between. performance scbres on é
test of the kip between the physical practice group

and the non-guided mental-physical practice group.

Conclusion

Within the limitations of this study and based upon
the results, the following conciusion was‘drawn; For begin--
ning swimmers, the use of guided mental practice as well as
non-guiaed mental practice, when used in combination with
physical practicé, can be advantageously used in the acqui-
sifién of swimming skills, particularly the kip, a syﬁchro—
nized swimming task. Physicél eductors should incorportate
mental practice‘into fheir‘lesson plans to further motivate

students during practice sessions.

Recoﬁmendations
The following are recomméndations for further study
in the area of mental practice:

1. A study should be conducted using a similar design
as the study; however, the number of subjects should
be increased. | |

2. A study should be conducted studying the effects of
guided and nonmguided mental practice with subjects

of intermediate and advanced swimming abiiity°
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Research should be conducted, dividing thé beginner
swimmers into high, average, and low skill groups,
to determine the effects of guided and non-guided

mental practice upon skill acquisition.

-Research should be conducted in a variety of sport

areas to determine if the effects of mental practice-
are more advantageous for some skills than for
others. |

A study should be conducted 'studying the effects of
guided and non—guided'mental practice upon both
females and males. |

A study similar to the design of the present study
should be conducted. However, the subjects should
be given three trails in the performance of the kip,
in order to obtain a score representative of their

"true" performance.



~ APPENDIX A

KIP STATEMENT

Prior to the instruction and demonstration
seen today, I have never witnessed the per-

formance of the kip.

Name

07



APPENDIX B
TAPE RECORDING--GUIDED MENTAL PRACTICE

The‘guided mental-physical practice group was asked
to mentally rehearse the kip as they witnessed the video-
tape presentation of a highly skilled synchronized swimmer
performing the kipf They also heard the following tape re-
corded presentation: | .

The Kip

The kip can kip can be divided into three phases:

Phase One

The kip is started from a béck layout position. A
tuck position is assumed as the knees are drawn- toward the
chest. During this move, a horizontal line must be held

from the knees to the toes on the surface of the water.

Phase Two

A % back tuck somersault is executed by tuckihg the
chin and pushing the water downward with the hands, Qntil
the legs from the knees to the toes are perpendicular to the-
water surface.

To hold this inverted position, overhead support
skulling skill is very important. This is accomplished by
extending your ‘arms straight above the shoulders. Turn the

48
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palms dut'so that they are facing directly toward the bottom
of- the pool. Push the water out and down. Now tufn_the
water inward and down. Movihg tThe hands and erearms'con—
tinuaily, they make a figure 8 motion. The palms of the
hands must facé the bottom of the pool to support the feet

and buttocks at the surface of the water.

Phase Three

The legs extend upward to establish a vertical line
through the entire body. The skullingrstops and the verti-
cal body descends.

The underlined words in the above transcription of
the taped session indicate the times when the video#tape
recorder was placed on still as the words descriﬁed the
action being seen.

Within the 5 minute treatment session the éntire
presentation was given twice. On one, the performer, on the
video-tape assumed a horizontal position, and on the other,
the performer assumed a vertical position on the screen.

At the end of the tape,'the guided mental practice
group observed the kip in both the'Vertical and horizontal

positions at their normal speed with no.interruptions°



APPENDIX C

SCORE SHEET

EXPERIMENTAL DATA

Subject Group ’ - ' _
Number Number ~Judge 1 Judge 2 Judge 3
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APPENDIX D

SCORE SHEET

RELIABILITY JUDGES

Subject '
Number 7 Judge 1 Judge 2 Judge 3

W] o~ || ol N -
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APPENDIX E
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APPENDIX F
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