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INTRODUCTION

The problem of learning, sensory and motor, has been
and is, constantly subjected to reseérch. Since the rise
of Gestalt theorieg the field of learning, end behavior
éenerally, have undergone further intemsive reexamination,
In the light of Gestalt assumptions the results of numerous
earlier studies and experiments are indicative of something
different from the original interpretations and conclusions.
As opposed ﬁo the older theories of learning whibh made the
learning process & chance or mechanical thing,\termed'trial
and error, the Gestalt conceﬁt'as/first formulated by Wol-
gang Kohler, conceives all behavior as ingightful and all
learning as organized activity, directedvtowérd some defi-
nite goal. Progress in every rhase of learning is regarded
as the resultant of gfthh, stimvlation and mafuration,r

This experiment was undertaken with the general in-
tent of meking both a guantitative and qualitative study
of the motor learning process, but specially of probing
the qualitative aspects 0f~motdr learning insofar as the
problem selected lent itself to such a stfdy., This parti-
cular problem, the basis fdr & study of motor perfbrmance
by Roff in 1930, was selected, because it was believed that
if offered possibilities for further research inasmuch as
the qualitative factors had not been empha31zed. Also, a
number of the subjects used by Roff were avallable, wihich
DPermitted of studying the stability of & motor pattern fol~
lowing a lapse of practice of about six months. The problem
called for the hitting of a golf ball from & mat into an

opening on an inclined plesne a short distance away,



REVIEW‘OFFLITERATURE

A survey of psyehdlogical literature quickiy reveals
the fact that the problem of motor learning in all its poss-~
ible phases has been an interssting and fertile field of
" experimentation. The sbove statement needs moaifiéaﬁiqni |
qnlylin«thét by far the majority of studies made are objec-
tive and quentitative in purport. While the method follow-
éd in not a féw of the studies published has consisted of
8. combination of the subjective and objective, the conclu-
sioné have revealed but little with regard to the qualita-
tive aSéécts of the motor‘learning processes of human sub-
jectss It is possible that this lack of qualitative inform-
ation may be due to the fact that the ihtrospective method
has been in disrepute and also because of the lack of sub-
Jects trained in structural'anaiysis,

One of the earliest'extensive learning studies to
appesr in the literature is that of Bryaﬁ and Harter (5).
They noted that in the learning of telegraphy that the peo-
ple under observation did not progress steadily until they
réaéhed théir certain maximum; there were rather long periods
before the maximum was reached when no progress was evident,
with the study periods remaining the same. Following these
stationary periods progress would begin again.. The problem
involved both'rational learning.and the acquisition of
fine muscular coordinations. The work has historical sig-
nificance in that it epparently proved that an occasional
stationary peridd is inherent in the learning process. To
what to attribute these periods of non-prdgress or plateaus

has led to considersble controversy and various explans-



tions have been advancea. Rather recent experimenfs in
‘attemptihg to clear up this very point of plateaus in learn-
ing have demonstrated that’they‘may be induced'anywhere in
the 1earﬂing process and are éontfolled by the distribution
of work and rest. Lack of interest and monotony, which
have been listed among the causes bf plateaus, Whéeler'(59)
Aeléots to designate as qualifative symptoms of irradiation.
Further, in accordance with Snoddy's (30) conclusion, Wheeler
states that plateaus are induced by faplty distribution of
stimulstion.,

in experimental study of motor learning, one of the
first extensive studies in thié field, closely allied to
the present one, wag carried on by E.’J. Swift (3l). Swift
was interested in the motor learning prbcess, widhed to
determine the nature of the learning curve, and investigate
the factors that induce variations in learning a motor pro-
blem. Hé selected for his problem ball-tossing. The task_’
for five sﬁbjects was to toss and,reéeive one ball while -
the second was in the air, using only the one hand. One sub-
Ject used three balls and both hands. The balls were thrown
and caught until one was missed, which constituted one trial;
Each subject took ten trials deily and the score equaled the
total number of catches made.

Swift observed early in the experiment that physio-
logical changes influencéd the subjects's performance,
Strenuous effort was found to be effective only to a certain

point, beyond this it was @onducive to distraction and fail=-



ure. Swiff also concludes that confiéenée, interest, atti-
tude, t00 much relaxation, intentional or otherwise, change
of method or form, all were relevént to the outcome of a
performance. | o

In'interpréting the learning process as observed in
this study 5wift concluded that muécular coordinations are
hastened in theirvdevelopment‘when the movements are accom-
paniéd by a feeling of pleasure, and inhibited when’the.acc—
ompanying feeling is displeasurable; Retentiveness is att-
ributed to the leaving of tfaces in the nervous systen.
In & more recent paper Swift (32) proposes that learning
follors from the growth of sub-cortlcal neural patterns
~and conditioned reflexes, _

Swift's ball-tossing experiment has been repeated
by others and many other similar motor learning studies
have grown out of his pioneer work. Almost without except—'
ion the conclusions have been in accord‘with‘SWift‘s origi-
nal interpretation, namely, that learning is facilitated
when accompanied by pleasure and inhibited when accompaniéd
by displeasure. Peterson's(ZS) ball~tossing experiment
confirmed Bwift's results. 1In ploﬁting his results he found

an almost complete absence of plateaus in both individual

and average curves,

Se R. Braden (3) conducted an extensive experiment
in motor learning and relearning to study the nature of the
learning capacity in trial and error learning, He had his

subjects toss small hard rubber balls at a circular hole



5 inches in diameter, 8 inches above the floor, from a dis-
tance of 12 feet. One day's practice consisted of 200 throws.
Six practices a week were taken. The learning périod congig=-
ted of 100 performances the first relearning peribd of 18
practices, 22 months and eleven déys later, and the final
relearning period closed with 18 practices, begun six months
and 20 days after the first,

Braden obéerved that a high degree of concentratién
wag required and that it wasKeasy‘for the subjects to "let
down's The scofes revealed that improvement is rapid‘in
rétrials and that the second retrial shows a marked improv-
ement over the first. No further interpretations are given.

Thorndike, {34) long prominent in the learning field,
in & recent book comes out with a modification of his earl-
ier explanation of the 1earning process., His present view
‘apparently approaches in some respects the configuraxional
hypothésis. In discussing learning he is less convinced than
he formerly was that use of repetition in the sense of mere
repeated sequences in time has any value. In order that con-
nections may be'strengthened by use mere sequence;: of time
is not enough, there must be in addition, & certain 'be long-
ingness', Further, connections grow stronger when the after-
effect is satisfying, and leabning generally "is facilitated
by identifiability of the situation and by availability of
the response."

An interesting experimental study which has contributed
to our knowledge of the motor learning process is Snoddy's
(29) mirror tracing experiment. Significance lies in the

fact that from observations made while his subjects traced



e six pointel.star, guided by its reflgction in & mirror,
Snoddy was able to advance pertinent~facts relative to the
motor learning process. He found that his subjects did not
move about haphazardly in attempting ﬁo'tfaoe the star, bpt
thet the& imagined their paths at the outset. This short
orientation period, during which the subjects were planning
their fuﬁure(movements,was termed the 'period of initial
delay's. Snoddy also observed that effort above a certein
maximum induced so-called irradiation pattefns in the neuro-
muscular orgamization, the developmant\pf the lattér being
essential for improvement in accurécy; His conclusions
challenge the validity and the adequacy of the trial and
error hypotheiss as an explanation of maturation and improve-
ment. |

_ A forerunner to the present experiment was Roff's (26)
study in the learning of a complex motor performence. His
general purpose was to seek new facts on motor learning

but specifically he desired to find out whether insight

wag an accurate description of the acquisition of skill in
a motor performance, when the situation presented required
8 high degree of motor coordination snd at thé'same time
allowed individual freedom of acfion. The apparatus Roff
used, his method and procedure have been vasicly incorpo-
rated in the present study. |

In his final interpretations, Roff, desecribes the

subject's performence not as random but a&s directed activity,
ag a unified ﬁotal response, & purposive striving toward

a goal, a resolution of tension., He further stated that



mere repetition of a performaence unaccgmpanied by insight
ig futile. Because there exist in man potentialities of
behavior and a 'forward reference' in neural mechenism &s well,
| explains his ability to react more or less adequately to
new situations(7). |

~In the bried reviews that have been made of studies
involving the préblem of muscuf)r skill it is evident that
in th%majority,the assumptions underlying the work, either
boldly made or intimated, were to the effect that at the be-
ginning of the learning process movements are purely of a
'trial and error variety, The #alidity of these assumptions
and laws is held very much in doubt by configurational
psychologists and they offér a substitute theory. Slightly
verying interpietations of the lesrning process as such
are given by the différent.configurationists, however, they
are mutually in accord in their ohalienge of the validity
of‘all mechanistic and atomistic theories,

The outstending champions of the Gestait viewpoint
today, Kurt Koffka (19) and Wolfgeng Kohler (20 & 21) are
strongly opposed to a genetic explanation of complex behav=-
ior as an accummlation or outgrowth of fairly specifiec
stimulus-response bonds. The real data of experience are
Aorganized wholes or Gestalten; specific elements are not
’encountered in conscdousness or behavior. All sensory
data are to some degres integrated, orgaﬁized, end as such
may be responded to without previous 1earﬁing.' The respon-
ses are the functions of insight., No attempt is made to
separate the sensory and motor processes, they function as

components of a unified response. Utility and rhythm con-
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tribute to the early success of a correct response in motor
1eaining, while practice presents the necessary stimulation
for the construction of more complex Gestaltem. With mat-
uration the 6rganism israble to respond’tb more complex
patterns or total organizétions in the environment. It is
emphasizedbthat learning proceeds only wpen a8 situation
involving a task is seen as & whole or entirety.

Further discussions~of.the Gestalt viewpoint are given
by Hisao (15) and Helson (14). Their views in the main

are in accord with the basic configurational principles,

The configurational hypothesis is interpreted and ex-
panded in an interesting and convincing fashion by Wheelerﬁ!ﬁ).
With reference to motor learning he suggests that muscular
coordinations, (89, op.310-311) "depend first upon the or-
ganism's perception of a goal...;they are formed as theklear-
ner perceived the goal in.its detail of spatial relation,
Once the goal is established the organism is under tension,
and the motor coordinations follow as a result of the ten-
sion, énd-products of perceptuai configurations," The form-
atiop of patterns is not attributed to insight, rather they
are specifically conditioned by fhe‘stimulus arrangement,
Learning of particular movements is accelerated when the
time intervals are sufficient for the systems of nervous
stresses induced to de#elop and maturate. He further says
that once the configuration is constructed, the movements
v.take care of themselves,

Although there has accumulated sonsiderable observa-

tional and experimentsl evidence within the past decade

tending‘to clarify and substeniate the configurational
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hypothesis open hostility to the theory, as such stll is str-
ong. Gestalt psychologists have been constantly widening
their field of research and today believe that their concepts
find universal application in every phase of learning and
conscious behavior, The problem selected for the basis of
the present thesis presented a'complex gsituvation in motor
performénce, and as such, it afforded a good example to
which to seek tb apply the current interpretations of motbr
learning or the theories regarding‘the'acquisition of fine

muscy@lr coordinationse.
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DESCRIPTION OF APPARATUS

Though 1n the main the apparatus used in this experi-
ment is that constructed by Roff(26), certain important
modifications were made.. Hig description in substance fol-
lows: The apparatus consisfed of a golf club with a pitech
of 45 degrees, two golf ballg, & cocoanut mat from which
ballvwas played, and an incliﬁed plane of canvas, 6 feet
6 inches by 4 feet, with a hole 14 by 16 inches in the cen-
ter. The plan of the plane ahd'its backstop is illustrated
by the accompanying blue print. The plane was & wooden |
frame co?ered with tightly stretched canvass; on the back
end was a similarly constructed back-stop, rising 3 feet
8 inches above tﬁerplane, the upright of which supported
the plane, On the front end was a net of canvas 18 inches
high, the frame of this supported the 1owér end of the plane
at a height of 10 inchess SfripsAof wall board 6 inches
- wide closed the sides of thé plane and kept the balls from
rolling off. At the 1ower end of the plana,‘lying on the
canvass, was a 1 inch board bunning the width of the planse,
7 inches wide on the left side tapering to a point at the
right to a hole in the side-board leading to runway, Nailed
perpendicular to this board was aAstrip of wall-boérd 8 in-
ches in width to prevent the ball from rolling off the plane
when it did not hit the hole, and to deflect the ball to the
runway. The top of this was 20 inches from the floor.

Under the hole was a wood box, tilted to the right
front so the ball would roll out into a short runway comn-

ecting with a main runway, & wooden trough 3 inches wide,



4 inches deep,. and 8 feet long, whlch 1ed the ball from the
plane to the mat. Canvass was stretched from the edge of
tne hole to the box to prevent esocape of the balle In
particular the changes made consisted of two different
sized interchangeable frame openings, the inner dimgnsions
of the one 14 by 16 inches, corresponding in size to the
original used by Roff, whike the second was half again the
area of the first with the dimensions kept in the same
proportion. The openings were made by nailing together

in each case, two rectangular'skeleton'frames of lighﬁWood,
with canvass stretched tightly over the top. Both of the
frame openings fitted snugly into the opening cut in the
inclined plane and Wereuflush with its surface. ©Since the
main runway was ﬁoo short to bring the balls back to the
teeing-off mat at the farther distance, a very.simple chute
with a deflector was const:ucted to lead the balls onto the
mat. The first part of the experiment was conducted inside

a curtained off corner beside a stairway in one of the

11

basement halls. For the second part the apparatus was moved

into a room then available.
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SUBJECTS

Two groups of subjects were used'in this experiment,
thirteen people in all; in the first part seven subjects,
three women and four men, as many as were available of those
who served for Roff, 'mWo of these were professors of psych-
ology, namely, Dr. Beulah M. Morrison, i#2,B.M.M.; and Dr.
Raymond H. Wheeler, # 1, R. H.W.; three men, F. Theodore
Perkins, #3, T.P. ; Byron Sarvis, #4,B.S.; end Cree Warden,
#5, C.W.; were graduate students in psychology, and the two
bemaining, Sue Ganson, #6, S.G.; and Elnora Johnston, #7,
Eedo, Weré scademic seniors,‘majdring in psychology. As
already indicated these peoPie had a8ll served as subjects
in Roff's experimént and were used here after a lapse of
sbout six months, in an attempt to check the stability
of skill or pattern in a complex motor act and, at the

same time to secure as much introspective data as éossible

on the relearning processe’

For the second part of the experiment six new people
were used. Donald F. Showalter, "11, D.F.; and Robert I.
Brigden, #8, R.B., were graduate students in psychology.
Myron G, Messenheimer, #9, M.M., was an academic senior
majoring in psychology. The three others, Ned Russell,
#10, NeR., William F, Blair, "12, W.B., and Andrew H, Pane-
ttiere, "13, A.P., were imder-graduastes in the college.
None qf this group had ever served as subjects in a motor

learning experiment of this type, nor were any accomplished



golfers, although a few had played some golf and knew some-
thing of proper golf technique. DNo instructions were given
to any of the subjects relative to sbtance, gripping of club,

use of wrists, and the like.

13
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PROCEDURE

The procedure followed was much the same as that
enmployed by Roff, due in part, to the fagt that the first
group of people were being studied for stability and rapid-
ity of releatning, thus the original conditions, insofar as
possible, were kept constant. One performance qonsssted
of 100 trials, subjects practiced efther two or threse times
a week, Sundays disregarded. Those performing three times
a wéek génerally did so on Monday, Wednesday, and Friday,
while those shooting twice & wesek usuglly shdt on Tuesday
and Thuisday, although there was consgiderable irregularity
on the part of a few for‘various reasons. All the subjects
were started at the same distance and shot for the same
target, the total number of practices varying from eight
to twenty-one. The tiﬁa taken for a complete performance,
100 shots, varied from ten to thirty minutes. The'majority
of this first group started practicing in the first waélk
of November, a few the second week., They shot with the ball
three yards from the hole until the middle of December, when
they were moved back to a distance of 4% yards and were given
for their new target an opening one-half again as great
in area, dimensions in the same proportions, At this far-
ther distance,the subjects took fom two to six practices,
which closed the firét part of experimantation. proper.

In the second_part of the experiment the procedure was

changed in some particulars. Of the six new sub jects, three
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Wére started on the problem at the three ya&d distance, with
the smaller holé as target, while the others were started
at the 4% yard distance, with the larger opening as target.
As alieady explained the areas of the openings were propor-
tional to the distances.- As in the first part of the experi-
ment not all the subjects performed an equal number of times
per week, and further, not all took 100 trials during a
period. Three of the six took 100 trials three times a week
on régualr days, londay, Wednesdgy, end Friday, and of the |
other three, two took 100 and one 50 or 100 trials twice a
wéek on irreguelr days. Two reasons for not conforming to
an absolute regularity of practice and a definite number 6f
trials may be given. ‘In the first place the time factor had
to be considered, both as far as the subjects and the expér-
imenter were concerned. Since the subjects gave of their
services for a period of several monﬁhs 2 and 3 times a
wéek this was important. In the second place there was no
particular reason for all of the subjects to adhere to the
same schédule of time of practice, number of'practices,'and
number of trials per period. A variety of omnditions were
welcomed inasmﬁch as the qualitative factors Were to rec-‘

ieve spetigl empheasis,

During the first part of the experiment, which was
conducted in a cubtained off cormer in the corridor, the
experimenter sat facing fhe rack, in a position somelhat
%0.the rear and right of the performer. When the apparatus
wag moved into a room for the second part. of the experiment

the experimenter sat facing the rack a little4distance to
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the left and front of the subject. Through;uﬁ the experi-
ment a complete record of every performance was képt on
scofing sheets. The hits were counted, and by a sﬁstem of
éymbols a recofd waé kept 6f the landing place of the ball
when it failed to hit into the box. To facilitate rapid and
accurate charting of all shots that missed the target, the
canvass was divided into 4 zones by chalk lines. Zone one
compriséd the area Withih 1l in. of the edge of the hole,
zone two the area between % and 3 in., zone three the area -
between 3 and 8 in., a1d zone four the remaining or peri-
pheral area on the inclined plene. Balls falling short,
above, and off the side of the rack were all counted as,

off rack; Dispersion charts drawn to scale with shofs plét-
ted by half periods appesr in the section or individual
results. The portions of areas of the charts inclosed by
dotted lines below and above, reptesent the front base and
the upper rear sereens, respectively. All'wild shots, balls
sliced, topped etc., that failed to light on ﬁhe plane,

are plotted in either one or the other of t hese two areas.

Thorough introspections while desired were very diffi-
cult to obtain. The subjects were encouraged to volunteer j
information and make oral comments during the trials.
Spontaﬁéously given they were not a great distraction. They
were always interesting, and expressed pérsonal regctions
more dpfinite then did more formal replies to questions.

The subjects were however, often interrupted and questioned
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relative to possible factors considered ¥elevant or detri-A
mental to the learning process. As a group the people uSed
were not trained in structural analysis. As Roff indicated
the continual halting bf the subjéct during a performance
seriously affects the guentitetive results, due to the fact
of interrelationship between shots, Some few of the subjects
kept up an intermittent cohversation'while shooting, however
the majority generally waited until a bresk in the perfor-
mance, or until the end, before they volunteered such in-
formation or tried to answer questions. Some performances
were more hurried than others, perha@s due to press of du-

ties or to the shortness of time able to be given to the task.

The experimental’ conditbons for the first part were
very unsatisfactory, aﬁ least from’the standpoint of the
sensitive subject. The performances were rather often
subject to inte:ruptions of various kinds such as, people
or classes pasing, indulging perhaps in loud conversation;
people stopping to view the performance, which upset some.of
the subjects greatly, or else in enticipation of an audience
the subject would be in a constant state of apprehensive ten-
sion. The failure‘of some subjects to reach their earlier
marks may be attributed to the unsatisfactory conditions
under which the experiment was continued. For the seco nd
part of the experiment the conditions were good and the per-

formances almost free of interruption.

The attitude of both groups of subjects was commendable



throughout the experiment. Those comprising the relearning
group were all interested, especially in the beginning, con-
cerning their probable retentiveness and the time or number
of practices necessary to reach orexceed their earlier max-
imum perfofmances.v The men compared their scores and at
times rather a competitive and speculative spirit was appar-
‘ent as they sought to outscore each other or reach et least
a specific minimum score. During the second part of the ex-
periment the same feeling prevailed among the subjects. The
scores were posted every week for all to see and curves of

their respective performances were meintained continuously

on the blackboard, enabling each one to ncte at ell times his

realtive posfitioncand progress.
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RESULTS

The results are divided into two sections, individual
and general, the latter is given over to explanstion and de-~
tailed discussion. The immediately following section con-
tains individual instrospective data with comments by the
experimenter and results in graphic and tabular form for
each subject. The data for the reléarning group appear
first. The individuel observations by the different sub-
jééts bring out important feabures in the learning process

thet may not be adequately emphasized otherwises



TABLE I

# 1,R. He W, Number and date of performance, ger cent
of hits, shot dlspersion by zones in each half period,
and final averages. ' o

No. and :total:hits:hits:% 1st:% 2nd:% ord:% 4th:% off:
date : hits:lsti:2nd:: zone: zone: zone: zone: rack:

Enemnonme liesne= ccanlecans {eecen toancce icncen liacernlacmesd

Samples of subject's performances as recorded by Roff :

2, 11/87 48 42 54 12-20 12-16 20- 6 8- 2 G- 2:
18, 3/6 68 64 72 12«12 6~ 4 -8 8= 4 =

.0 o8 o0

66, 6/16 85 B84 86 4-10 8-2 -2 4- -

: Present relearning record at distance of 9 feet H
R e Lt R e R e T e e
t+ 1, 11/5 67 58 76 16- 6 16-12 6- 4 4~ 4 4~ 2:
: 2, 11/7 76 76 76 6- 8 16=10 2- 6 - - 3
$ 3, 11/10 63 48 78 12~ 4 22=10 14~ 6 = 4- 2:
: 4., 11/12 75 74 76 8- 6 16=10 2- 4 <7 2~ 4:
:$ 5. 11/14 56 56 56 10-12 14- 4 6~ 6 4~10 6-12:
$ 6, 11/17 55 56 54 10~ 6 18-20 14-20 4~ 4- 3
$7.11/21 85 Y8 92 8- 4 8- 4 2- 2- 2« 3
8, 11/24 71 68 74 10- 6 12-14 6- 6 2= 2« 3
¢ 9. 12/3 1L 64 78 10- 8 8-10 6- 2 8- 2 4-
$10. 12/5 67 64 70 10~ 6 12-14 6- 8 4= 4~ 2:
111/ 12/8 78 Y0 86 14- 4 10- 6 4-2 22 -
‘ Averages 63 59 68 11- 6 13-10 6~ 5 2= 1 3= 2°¢
: Moved back to 13% feet :

112, 12/17 42 44 40 6-14 16-22 12-12 10-10 12- 2:
213, 12/19 58 56 60 14-16 20= 8 2-12 4- 2 4~ 2:

Averages 50 50 50 10-15 18-=15 %7-18 7= 6 8- 2

*s e»

-—----—--:-6---:----:---—:--—-n:-ﬂnu- e em tiamcnelianwen? .

20
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DATLY RECORD SHEET
#1, R, H, W, 11/17/30

H .

subject date
1. H 26. H
2, 27. H
5. H 28.
4. H 29.
5. 30. H
6. H 31.
7. 32. H
8. H 33. H
9. 34.
10. 35.
11. 36.
12, H 37.
13, H 38,
14. 39.
15, 40. H
16. H 41, H
. H 42,
18, H 83, H
19. 44. H
20. H 45. H
21. . 46,
2. H 47. H
23, 48,
24. H 49. H
25, 50.

6

no.perst.

51.
52.
63.
54.
65.

H

56. H

57. H

58.
69.
60,
61l.
62.
63.
64.
65.
66.
67.
68;
69.
70.
71,
7e.
73.
74.
75.

b o oMW

76. H
7. H
8. H
79.

80. H
8l. H

) 83.

83.
84. H
85.
86, H
87.

89. H
90. H
1.
92. H
93,
94.

96. H

96 «
97. H

98. H

991 H
100.

21



INDIVIDUAL PERFORMANCE

#1,R.H.W.had not practiced any since the elose of the
experiment ébéut six months before. As a glance at table I
will reveal, this subject had done remarkably well under Roff,
even though not adhering to regular practice periods. His
first retest séore was 67. The lapse of time since his last
practice seemingly hed not impaired his skill. He said, "I
find £t relatively easy, the patfern is stable-~ ~know just
what to do." The new location in which the experiment was
conducted did not bpother him.. The time between shots, he
felt was too long, "I often lose the correct tension betveen
shotg,"” Twenty4one:hits were scored coﬁt,of the first 25
attempts. No spparent necessity for warming up. This sub=-
ject shot below his initial score but & times out of 11 prac-
tices, which were irregular. In sum considerable improve-
ment is evident. H

It should be noted that this'subject had.played golf
for & number of years, played the game well, and understood
broper golf technique. His stance and method of shobting
varied considerable from that of the less experienced sub-
Jects. He stood with geet apart, headfshoulders well forw-
ard and over the ball, gripped the club low, and hit the
ball with a short quick swing. He took very little time
to spot the ball, often hitting it from where it came to
rests His stroke was free, regular, and rhythmical. He
Played the balls rapidly snd completed his practice in as
little as ten minutes time. |

During his second practice he said, "I'm altogether

22



R3

-

off form haven't the patterny can't hold it." Score 13

below previous one. Third practice. Comment following a

bad stert, "I just can't get tightened up." Shot 75, a new

high score. Fifth practice: following an erra%tic series,

he said, "Haven't the right tonus- -no swing- -can't marshall
forces." After s short shot, "Had feeling it would be short."

November 17, "Tension was resoived vocally. I'm completely

off my game. “Stroke too tight, can't get into a rhythmic
swing." Comment was made to the fact that adjustments are
made on the basis of a general pattern, a temsion that re-

solved itself into a successful stroke. Seventh practice,

shot his best score. "I felt less distracted than at times
- previously. The pattern was clear and easily recovered
following a miss. Concentrated but not at very great effort.”

Eighth performance. "Lack tenseness- -takes too much effort.”

Tekes & little time to recover correct pattern." Toward close
of period, "Held to pattern with scarcely any effort." Final

practice af .short distance. "Missed due to over-excitement- -

too animeted. Feél peppy, although a little,stiff. Be-
lieve I'1l shoot above my last score.” Shot 78, eleven oier
last sc oi'e .

Upon being moved back to the 4% yard distance his
score fell off considerably. Shooting from the farther
distance presented an enlarged stimulus pattern, called
for more energy and allowed a different kind of shot. ULhis
subject was well able to adjust himself to the new situation

hovever. Practically the same stance and form were retained.
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TABLE II

# 2,Be MM, Number and date of performance, per cent
of hits, shot dispersion by zones in each ha1¥ period,
and final averages.
No. and .total.hits'hits % 18t:% 2nd:% ord:% 4th:% off:
date _: hits:1st%:2nd}: zone: zone: zone: zone: rack:

---n—---- ‘--—-- ,-n-—- ;---- .---Q-"-n--.ﬂ-nﬁﬂ tmmmmn {eonws )

Samples of subject's performances as recorded by Roff

28 o8

2. 1/16 28 34 22 .6-10 16-14 12-12 12-18 20-24:
6. 3/13 48 48 - 48 16-14 26-18 6-10 6- 4 4- 63
8. 4/24 62 58 66 10- 6 1l4-14 10- 8 4- 4 4- 2:

(1)

Present relearning record at distance of 9 feet

mmmmeeten iesmen (errn iecscs ienn e ioceven liorsrcens liccven (amese

1. 11/12 37 30 44 6- 4 14-10 14-18 12-20 24- 8:
2, 11/14 44 38 50 14~ 4 14-10 16-16 6-10 12-10:
3. 11/17 30 24 36 8- 6 16-16 18-10 16-22 18-10:
4, 11/19 36 .40 32 6- 8 16- B 10-26 12=-14 16-12:
5/ 11/21 49 54 44 8-12 6-12 16~18 6~ 8 10- 6:
6. 11/24 50 40 60 8- 6 12= 6 10«10 12-10 12~ 8:
7. 12/1 44 36 52 6-8 6- 4 16~ 8 268-18 16-10:
8. 12/3 42 26 58 16- 4 20-20 6~ 8 20- 8 12~ 2:
9. 12/5¢ 33 36 30 10-10 16-14 16-10 10-24 12-12:
10. 12/8 38 3 40 6~ 4 16-10 16~-24 18-12 8-10¢
:11, 12/10 45 40 50 14~ 6 12-10 8-12 18-12 8-10:.
112, 12/12 41 44 38 20-18 10-20 2~ 2 12-12 12-12:

Averages 40 37 44 10- 7 11-11 11=-13 13~14 13= 9O:

°e

90 46 46 00 S0 08 80 00 a0 G0 S8 L% B0 46 ¢ 28 40 68 SO0

20 we

Moved back to 152 feet
13, 12/15 18 12 24 6-10 12-16 28-10 30-18 12-2a:
:14. 12/17 24 18 30 6- 6 ¥8-10 16-14 22-36 20-20:
:15. 12/19 31 34 28 10- 6 6-22 12~ 8 10-24 18-12:
:16. 1/5 20 22 18 10-16 22-10 18=-12 16-20 12-22:
217, 1/7 33 20 46 10- 8 10-12 18- 8 20-18 22~ 8:
118. 1/9 32 18 46 8-12 12-10 22-12 16~10 24-10:

Averages 26 20 32 8- 9 13-10 19-11 19-18 20-187

-
!
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_#2, B, M, M, 11/24/30

DAILY RECORD SHEET

6

subject

10, H
1l. H

12,
13.
14.
15.
16.
17.
18,
19.
20,
21,
k2,
23.
24,
25,

date
26.
27. B
28,
29,
30. H
3l. H
32,

33

34.
35. H
36. H
37. H
38.
39.
40.
41.
42, H
43, H
44, H
45.
46. H
.

49. H
50. -

no. perf/
51,

53.
54.
55.
56.
57.
58.
59.

§2.

- =~ B = B -

ot °

60. H

6l1.
62.
63.
64.

650

66.
67.
68.

89.

70.
71l.
72,
73.
74.
75.

HoH &M o " | oH o W

hits-H
76.
L 8
78.

79.

80.
B1.
82.
83.
84.
85.
86.

87. H

88.
89.
90.
9l.
92.
93.
94.
95.
96.
97.
98.
99.

H M om oW

=

100, H

25



26

#2, B.M.M. Her first practice since close of experi-
ment in spring. She took 3 practices a week on lionday, Wed-
nesday, and Friday. In commenting upon her first practice
this subject stated that she knew Jjust what to do but was
wable to get the required coordination. After a few shots
had been taken she discovered that the club was held incorr-
éctly, eyes were raised too soon, and the stroke choppy
because of the shobtness of the swing. There Would be short
periods when’thé pattern would assert itself and thén again
vanish, She ssid, "The best performance is a very smooth
one, it has no particular tenseness. Good shots are rhythmlc
they are easmly felt, however not all good shots lead to a
score."”

This subject's initiasl relearning score was much be-
low her finsl mark of the spgring before, which she failed
to reach during the learning period. The conditions under
which the problem was continued did not seem to be favorable.
While‘not exactly nervous,‘this gubject was disturbed by
extraneous factors such as, loud talking, people walking
past, and by spectators. She practiced the first hour in
the morning which may be of significance. She, was constant-
ly analyzing her strokes and trying to remedy mistskes. Her
stroke ordinarily was long, free, and regular. While using
two balls she nevertheless waited for the second éné to re-
turn to the mat before commencing her stroke. Her comments

are interesting.

Third practice. "I must do less thinking sbout my

performence. I can't hold to correct Fform=- ;the pattern



a7

won't stey. Can't seem to regulate energy‘to maintein pro-
per tension." Léter, "The second ball bothers me, I can't
shoot until it lends on the mat or stops rolling. Ny energy
is totally unorgahized with reference to the target, I'm

not sufficiently relaxed." Somewhat disturbed by specte-

tors. After vacation. "Must get the distance, can't keep

from hitting too hard- -can't explain it. Improvemént does
not always follow with greafer efforts. Overtrying is detri-

mental.” December 3. "Know what to do bubt can't hit as I

ought." She started to shoot with more abandbn, hit more
consisteﬁtly immediately. Outcome of greater relaxation

it is reasonable to conclude. Dec.'5, "Feel rather tired.
Takes more timé to get into proper form- -pettern slower

to develop. Hurrying often leads to a poor shot that might
otherwise have been good," :

Following shift to farther digtance. "Nedd to get the

distancey, Don't seem to be able to regulate the energy

to put into the stroke.” Taking the score as indication

the farther distence presented & much more diffiéult task

to this subject. While she veryAevidentiy profitted by her
earlier practice her improvementAwas very slowes This subjéct,
and all the others as well, shot less rapidly at the farther

distance. [Third practice at longer distance:"Longer distance

is more sporting." After vacation:'“Donﬁknqw just how hard

to hit. 'Pattérn at longer distance Seems harder to get But
easier to realize when present. Proper pattern unmistaksble,
can be told and felt, it almost_stands out." Iater,"Learning
isucartainly not due to formation of set pathways, otherwise
there would be less variance in scores and instability of

ratterns.”



. TABLE III

# 3, Toe P. Number and date of performance, per cent

of hits, shot dispersion by zones in each half period,
and final averages. ‘ _
No. end stotel:nkts:hits:% 18G:% 2nd:% ord:% 4th:% ofl:

date 2 hits:ls§§:2nd%ivzone:»zone: zoné: zond: rack:

- -----;.:--—--:----:---n:-----:--a--:-n---:-----:-n---:'

Samples of‘subject's performances as recorded by Roff :

3. ;I3 27 2 28 14- 6 8- 8 10-10 28-36 14-12:
13, 3/28 47 36 58 18- 6 16= 6 8= 4 14«20 8= 63
22, 4/23 70 60 80 12-12 10= 4 8- 2 6= 2 4~ :

Present relsearning record at distance of 9 feet :

mmomwnaes iacere ianes iocen icarnene (oncenlieoconcn eneen {aeeme $

1. 11/4 67 64 70 6- 412-8 8- 6 2-6 8- 6%

s e ‘. OB 00 60 80 00 00 4C 05 40 05 00 00 &5 90 00 &6

2. 11/7 49 40 58 8- 8 18-10 12-1% 12- 6 12~ 4:
3. 11/8 51 60 42 4-14 14-12 8-14 2- 4 14- 6:
4, 11/11 55 62 48 6- 8 10-14 8-18 6~ 6 8- 63
5. 11/14 43 44 42 10-10 12-10 14- 8 6» 8 14-16:
6. 11/18 55 58 52 '8-10 14-18 10-10 8- 8 2- 8:
7. 11/21 59 56 62 8- 6 10-10 12-14 4- 10~ 8:
8. 11/25 59 54 64 12«10 16=- 6 12=10 4- 2 4- 8:
o/ 11/28 49 48 .50 12-14 24-16 - 8 4-10 12- 2:
210/ 12/3 54 54 54 16~ 8 20-20 2~ 6 4~ 6 4= 6:
111/ 12/6 62 62 62 6- 8 18-16 4- 4 6- 2 4- B:
$12, 12/9 69 66 72 10~ 4 18-12 - 4 2~ 4 4~ 4:
$13. 12/10 57 56 58 6-10 16-12 4- 6 10- 8 8- 6:
114. 12/12 66 72 60 12-24 4~- 6 - 8- 4 4- 6:
Averages 56 52 56 8-10 14-12 6- 8 5= 5 7= 6%

LT ]

3t Moved back to 133 feet

HE R T ey -:uu--n:--—Q:----:-Q-——:---—a:----n:--a-—:-—-—-:

15. 12/16 41 36 46 14-12 22-16 14-10 6~ 6 4=10:
16, 12/19 42 34 50 10- 8 16-14 8- 8 13- 6 20-14:
17. 12/22 36 34 38 10- 6 20-16 12-16 14~ 8 10-12:
ie. 1/2 32 24 40 10-16 18-12 22-14 14- 8 12-10:
2
2

9. 1/6 43 36 50 10=12 20-12 24-12 4- 6 6~ 8:
0. 1/8 46 48 44 10- 6 16-14 14-16 6-14 4~ 6:
1. 1/13 48 48 48 14-12 20-10 4- 2 8-18 6-10%

Averages 41 . 37 45 10-10 18-12 14-11 9= 9 9=10
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DANLY RECORD SHEET

'%ugjefgi.: = %%éég | no.gparf. '%i%%—ﬁ
1. H 26. 5l e,
2, 27. . B2. H 77.
3. H 28. H - B3, - 8.
4. H 29, 54. 9.
5. 30. H 55. H 80.
6. H 31. 56. 81.
7. H 32. H | 57. H 82,
8. 33. 58. H 83.
9, - 34, H . 59. H
10. H 35. H 60. H
11. 36. 61. ®
12. 5 Er. 62. H 87.
13. 38.  63. H 88.
14. 39. H 64. 89.
15. 401 H 65. g0,
16. H 42. H 66. 90.
17. 42, | 67. o2.
18. H 3.5 88. H 93.
19. 44. H 69. H 94,
20. | 45. H 70. H 95.
21, | 46. H 71. H 9.
22, 47. | 72, : e7.
23, 48. H 73. H 98,
24, H 49. H 4. . 99,

250 50, H 75. ’ looo

84. H
85+ H
86. H
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#5 T.P., was one of the highest scoress in Roff's ex-
periment. He found the 31tuat10n not at all dlfflcult to
readjust to even after the long lapse. He shot a score of
67 at his first retest, above the average of his later sco-
res and at least equal to his average mark madé in the spr-
ing before. This subject had played some golf during the
summer vacation. His stance and swiﬁg conformed more or less
,with conventional golf procedure. Since the apparatﬁs had heen
cbnstructed for right hahded people, this subject, being
left-handed, was required to bring the ball upon the mat,
after it left the run-way. Most of the time he stooped
down and placed the ball into the desired position with his
hand. His stroke was regular, rhythmic, and well coordinated
as & rule. He was often disturbed by spectators, and follow-
ing their departure a visible "let down' was at times evident.
Maintaining calm with extra effort led later-in almost every
casé, to disrupting after effects. '

This subject felt that the use of two balls hurried
the 'limbering up prbcess.‘ Itiid cut down the totai time
considerab;e. In approaching the problem this subject said,
“A@ension'is set up as soon as I take up my stance; The
swing or stroke im not cut up into so many discrete movements,
it is a unified process." Iater; "My failures are often the
“result of:overtrying- -although there are a great maﬁy dis=
turbing factors. Confidence is often lost after a string of

failures, leading to further failures.," Fourth practice;

"When I try to make & $00 perfect shot I frequently miss,

makes the reaction too obvious." Again, "The proper swing
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is acquired at times without any noticeable effort. Cant
always hold to the pattern or maintein proper,tension. I
miss & number at times due to hurrying myself," TLater; "Am
somewhat tired from stooping over- -may have contributed to

my failure to hold pattern."

On November 11, he'saidg "It takes extra effort to do
well with people peeping in." Also, "The second ball bo-
thers me at times, hurries my shot and diverts my attention.”
On the day that this subject made his best score he 8said,
®. ~after having shot a feﬁ, "Pattern is Vefy stable today
- -foll right into it. It is all coming back to me ndﬁ.' I
was consciously trying to made each shot smooth with an
initial delay at the beginning of stroke. A choppy swing
tends to sharpen the movement tbo much . One‘aiways knows
the correct swing but cant do the right thing. Paying less
attention to extraneous,factors'improves one'é»strokes.“

After vacation, subject with cold. "I £ind the pattern very

uncertein and unstable. I have it one moment-and,then lose

it." First time at longer distance; "It takes a little time

to get‘the distance. Xnow pretty well what to do but it is
hard to remain at the proper tension.” His firét'performance
at this distance proved to be an averége one, although his

final practices were better.



' TABLE IV

# 4, B. S. Number and date of performence, per cent

of hits, shot dispersion by zones in each half period,
and final everages.

No. end stotal: hits.hits.% lst % 2nd:% srd:% 4th:% off:
date .: hits:lsti: ang' Zzone: zond: zone: zone: rack:

.-——-«-n-:---n-:-h--:--’-.-----.-ﬂﬂﬂﬂ'-----.-----”--".
Samples of subject's performances as recorded by Roff :
2. 2/22 30 36 24 8-10 6-10 16- 8 26-28 8-20:

14. 3/27 42 44 40 16-10 14-16 16-14 8-l 8~ 4:

25. 4/24 64 62 66 4- 416-8 6- 4 8-10 4~ 8:

(1]

,Present relesrning record at distance of 9 feet :
11/10 3 22 52 6~
2..11/12 56 50 62 6~
3., 11/15 58 44 172 8-
4, 11/17 51 46 54 6~
5. 11/19 55 60 50 4~
6. 11/24 4u 42 52 6~
7. 12/ 2 47 42 52 10-

12~ 8 14~ 8. 12~ 8 16~-10:
12- 6 16-12 10- 4 10~ 2:
8- 8 88-14 .. 6-14 26~ 8:
8- 8 18~10 4-12 6-16:
12- 8 12« 6 14-12 14-16:
14- 8 10~ 8 14-10 10-18:

RPN

9. 12/12 55 56 54 12«12 10- 4 2- 8 8-14 10~ 8:
Averages 49 45 52 7~ 6 11~ 7 12-11 11-12 11-10:

05 85 60 o5 o8 oo 40 60 00 00 00 OB SO S0 OB A6 S5 62 95 a8 80 86 o0
.

e o

Moved back to 13% feet

.
e mmann '--a--c- :--—-'---- :-——un:-a--n- :----- :--nu--’-n«nﬁ .
[ L]

110, 12/18 19 20 18 8~ 4 20-10 20-12 B8-28 24-28:
$11. 1/9 37 36 38 6-10 16- 6 14-14 18-18 8-13‘
112, 1/18 42 42 42 18-14 12-16 12-14 8- 8 8- 6:
213, 1/19 51 48 54 6-14 16-16 12~ 8 12- 4 G- 4:
:14.. 1/23 47 46 48 6- 8 18-16 24- 8 4-16 2- 4:

‘AvVerages 39 38 50 8-10 16~14 16-10 9-14 10-12

14~ 6 18-12 26-24 14~ 4:

8. 12/9 39 50 28 6-12 12-12 10-22 8-10 12=16:

32
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ﬁ4z BQ S.

1.
2.

Se

subject

4. H

5. H

6. H

'7.
8.
9.

10. H

1l1. H

12.
13.

14.

15,
16.
17.
18.
19.
20,
21.
22,
23,
24,

25. H

DAILY RECORD SHEET

11/17/30

date
26, H

27. H .

28.
29.
30.
31. H
32. H
33.
34,
35.
36,
37.
38, H
39, H
40.
41.
42
43, H
44,
45. H
46.

496 H

481
49. H
50, H

4

no. ferg.

5l.

H

52, H

55.‘

54.
556,
66.
87.
581

59.

60.
61.
62.
63.
64.
65,
66.
6.

'68.

69.
70.
71.

72
73.
74.
5.

+H

51
hita#H

6.
7.
8.
79,
801
81.
82.
83.
84.

[=<J = - B == S < o

85. H

86. H

87.
88.
89.

92, H

93.
94.
95.
96.
97.

99.
100.

= o]

o S < B = B < N

33
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#4, BoS. This suhjecf had not played sny golf since
the close of the Roff experiment. He did not appear entire-
1y at ease under the presént conditions. WVas always cons-
cious. of people pa551ng in the corridor and ant101pated their
stopplng to observe. He admitted having con51derable diffi-
culty at the outset in getting the right feel to bring about.
a correcf stroke, The last half of his initial performance
was & great'improvemenﬁ over the first, He said, "The pattern.
tends to become more’stable, resulting in an increase of hits.

The variable counber stresses must be resolved before coordi=-

nation sets in." Second practice. A decided improvement over

}

the first, Subject had been running,iwas pomewhat sore and

gtiff., Also had a cold. Third practice. further increase.

Peels almost aonfidenf of being able to call shots on a good

day, when pattern is vivid, Said, "A successful, micely
arched shbt gives a feeling of satisfaction.” Admitted

| that with a series of hits the tensioﬁ'set up increasges rapid-

ly. Is of opinion that relaxation periods properly timed

would lessen number of failures materially, November 17.
Very erradtic following a disturbance, had great difficulty
in getting settled. This subject quite ofter tried differ-

ent stances and grips- in endeavoring 40 bring about an im-

provement. Fifth prgectice. Subject said he didn't feel very

confident. Shot a good score. After & weeks lapse. Subject

did well the first half but fell of greatly the second.
Had no explanation, howéver, disturbance in the hall seemed
to create a little nervousness.

This subject, as will be noted from table IV, did not
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.practide at very regular intervals. He did considerable track
work, and as a result his muscles were undergoing constant
changes, no doubt influencing his performance. He moved fré~
gqusntly between shots, kept informed of his progress at |
éuarterly-intervals, and always sought to improve. He felt
 the need ofv’warming up' and also of being relaxed to per-
form at par. He varied in the rate at which he Shot,'placed
the ball very carefully on the éme spot on the mat each timé"
and sought to make every shot good.' It appeared to the
experimenter that at times he made the performence too ob=-
vious by tod conscious attention and over effort. At such
times not the best perfdrmance would be turned‘in; this held
for every subject.

' First practice at longer distance. Started very beadly,

he said, "I have no feeling of the pattern at this distance.”

He experiménted considerable. After vacation, lapse of a few
1weeks. Improved over his previous score. Becomes more
easily tired at this distance. Experiences a feseling of
relaxation after a hit. iéngth of intervals between prac-
tices seems of small significance after the subject is skill-

ed. Fianl period- -subject had a stiff arm from injury.

Shot more slowly and shot many short. The usual amount of
energy seemed insufficient. Subject stated that he did not

have a clear pabbern, reached a good average mark.however.



TABLE V

# 5, Co Wo Number and date of performance, per cent
of hits, shot dispersion by zones in each half period,
and final averages.
No. and .total hits‘hits:% 1st:% 2nd:% ord:% 4ths% off:
aata : hits:lst$:2nd3: zone: zone: zone: zone: rack:

------- ﬂ‘-----:--n-.--—n.--—“-‘---un.‘--'-‘----—:-----’

Samplea of subject's performances as recorded by Roff

.
-
.
.

3/10 28 36 20 6-12 16-12 8-10 18-16 16=-30:
4/4 58 46 70 6-1020- 6 20~ 4 4= 4 4- 4:
4/23 67 68 66 4- 4 12-18 6= 2 10- 8 - 4:

R e
© oD
. L]

s eo

Present relearning record at distance of 9 feet

------u--’---—-:--uﬂ:--a-:----wzﬁ—uvv:----wz--—--:---n-:

1. 11/10 49 52 46 8- B 10-12 14-12 6-22 8- 6:
2. 11/12 50 46 64 10- 8 12- 8 10-12 14-12 8- 6:
3. 11/17 57 46 68 4- 6 10- 8 16~ 8 12= 6 8- 4:
4, 11/19 51 44 58 16- 8 12- 8 10-14 16-10 8- 2:
5. 11/24 49 46 52 12- 6 10- 6 14-22 8- 6 10~ 8:
6. 11/26 40 42 38 84 4: 6-10 14-18 16-20 12-14:
7. 12/1 43 © 42 -44 8~ 4 10~16 14-14 12-12 14=10:
8. 12/3 48. 38 58 10= 4 10-10 1l4- 6 14-16 14~ 6:
9; 12/ 8 40 42 38 4~ 6 6-10 10-16 26-10 18-20:

10. 12/10 48 44 52 6~ 8 6=10 24=- 8 B8-12 12-10:

Averages 47 44 50 8= 6 9= 9 14-13 12-]12 11- 8
Moved back to 13} feet

®wlommnn ‘-—--a-—-- :--uo-- HEL T B = T Py 1 HE DT TS X T X, P2

112, 12/16 19 10 28 10-14 14-10 26-12 20-26 20-1@%
$13. 12/17 32 32 32 4~ 8 10-12 20-12 14-22 20-10:
t14. 1/5 36 .32 40 4~ 4 16-14 20-16 12-12 16-14:
$15. 1/7 30 34 26 12-12 10~-18 14~ 8 16-24 14-12:

Averages 29 27 31 Y- 9 18-13 20-12 15-21 17-12

68 00 00 04 00 00 00 00 @5 89 04 00 o0 ot 4% 40 40 ot a6 e e oo

(1]

L T X X A Y
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DAILX‘RECORD SHEET

# 5, Co Wo 11/12/30 ’ 2 _# 850
subject - date no. perf. hits-H
1. 26.H 5L. . 76. H
2. H 21, | 52, H o,
3. H 28, 53. H "8. H
4. H 29. | 54, 79.
5. 30. H 55. 80.
6. 3l. H 66. H 81.
7. | 332 H B7. 82. H
8. H 33. 58. 83.
R 34. 59. a4,
10. ' 35. . 80. H 86. B
11. H © %6, H 61, ® 86, H
12, a7, H 62. H 87. =
13. 38. n 63. H 88. H
14, 39. H 64. : 89.
5. 8  40. H 65. H  90. H
16. | 41. H 66¢ 91. H
17, 422 H - 67. ' - 92. H
18. 43, ' 68. H 93. H
19. 44, H ' 68. ﬁ 94,
20, H s, 70. 95. H
21. 46, H 71. H 96.
22. 47. H 2. H 97.
23. H 48, 73. H 98. H
24, 49. : 74, 89.
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#5, C.W. This subject had been one of Roff's best and
most consistent performers previous to a change of conditions.
For his first retest score he shot 49, eighteen below nis
best score made during the final week of the original experi-
ment. He stated thét the shooting seemed very natural, and
that he had a distinet feel of how to hit the tall and with
what forcé,‘although he couldn't always do it of course.

This subject shot rather deliberataly, and always spaced his : -
strokes about equally. His only golf experience consisted
of the practices while serving as subject. He took a conven-

tional stance, gripped the club high, andh seung from the
shoulders with a stiff arm movement, which made his stroke
comparatively long. His particular mefhod of shooting,
tenseness in the arms and shoulders, tired him rather quicr%

1y,

His third practice; scoring 57, proved to be his best.

Sixth practice. After & rather érratip start he said, "I
don't seem to be able to warm up to usual forﬁ, navent the
feels I get the right feel only With effort and then cant
hold it. I feel alright otherwise, cant explain why I am
not hitting.” Proved to be one of two worst performences.
At the beginning of his eighth practice he stated that he
was not greatly ﬁotivafed, bub intended to try with affort
to make a new high score. Hig score was three above his
lowest. On a later date he estimated a SCOre of 40, shot
48, December 8. "Feel fine- ~havent any idea what I'1ll
shoot;" Late, "I cant get into the swing at all, and when
I do have the correct pattern I cant hold it."

Upon being moved back to the farther distance this



29

subject experienced gfeat difficulty in bringing about coor-
dination. Said hé had no pattern to speak of. Strain in
back much more evident. Roff explained that this subject
had not been able to adapt himself readily to a change of

conditions, Second time back, he got the distance very gqui-

ckly and almost doubled his-mark. After vacation, two weeks

later. His farst performancé showed improvement over his
pre-vacatbtion form. Taken as a whole thi& subject showed

but very élight improvement over his first relearning per-
formancé. He bettered his initial score a few times but after
the fifth pracﬁice his accuracy fell off consideraﬁly, as
table V shows clearly. 'The_sﬁbject himself haed no answer

for his inability tokcome up to the proficiency he had att-
ained under Roff. The new conditions may have been é contri-
buting factor. It also appeared to the experimenter that
after the fifth practice iﬁ the case of a few of: this group
they became less interested, became tired of &oing the same
thing they had done for a long period the spring before.

The goal had been to find out how well they could do after

a lapse. Once that waé known there was less to strive for,
since they already knew just about what they could do with

continued practices
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~TABLE VI

# 6, 8. G. Number and date of performance, per cent
of hits, shot dispersion by zones in each hagf periocd,

and final averages.

No. and :total:hits:hits:% 1s86:% 2nd:% ord:% 4th:% oif:

; date : hits:lsti:2nd%: zone: zone: zone: zone: rack:
e b L L R R e Y e e e T
: Samples of subject's Performances as recorded by Roff :
: 2. 2/26 18 12 24 2-12 10-16 28-18 26-10 22-20:
14/ 3/26 36 28 44 6-10 16=24 22- 6 20-10 8-10:
125, 4/20 52 48 56 2-12 14-18 14~ 4 16- 4 6- 6%
- Present relesrning record at distance of 9 feet ;
lammmmmncan eanre {acce amme H L TR Tl L :-;-ovcn-:-—-ﬂ-:---o-:
: 1. 11/5 38 36 40 8-10 12-10 18-14 12-12412-14:
: 3. 11/%7 39 34 44 6- 8 8~10 14-16 20~16 18- 8:
$ 3., 11/10 50 44 56 8- 8 8-12 16~12 12-22 10~
: 4/ 11/14 36 36 36 6= 8 l4- 8 18-22 16-16 10-10:
¢ 5. 1117 51 44 58 8~ 4 12-12 18-14 10-10 8- 6%
: 6. 11/19 29 22 36 8~ 12- 6 18-14 22-26 18-18:
: 7. 12/1 40 36 44 6-12 4- 8 12-18 24-10 18- 8:
; 8. 12/3 39 34 44 6- 8 16- 8 22-18 14-14 6- 8:
: 9. 12/5 46, 44 48 4~ 8 12« 8 20-18 14-14 6~ 4:
$10. 12/10 51 44 58 4~ 8 14-10 16~ 6 12-16 10~ 2:
$ Averages 41 37 46 6~ 7 11- 9 17-15 15-12 12~ 8:
: Mowved back to 13% feet :
temrmannnra joananrdfacnreliccncn liaccnn iorcan temeras :'-.-—u'- tomeunm s
$11., 12/15 18 20 16 4~ 4 6-12 12- 6 30-34 28-30:
:18. 1/5 27 18 36 10-16 20-12426~124 6-12 16-12:
$13. 1/7 33 28 38 12~ 26- 6 6-22 14-24 14-10:
114, 1/9 3@ 36 32 16= 8 16-20 30~18 -12 2-10:
Aversges £8 25 30

10- 5 16-14 18-14 1220 14-15
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DAILY RECORD SHEET

# 6, S, G. 11/10/30
subject date
1. 26.
2. 27, H
3. H 28. H
4. H 29.
5. 30. H
6. 31.
7. H 32.
58, 33.
9. H - 34, H
10. H 35.
11. H 36.
12. 37. H
13. H 38.
14. H 39.
15. 40.
16. H 431 H
17. 42.
18. H 43, H
19, 44.
20. 45. H
21. 46.
22, H 47,
23, 48,
24. H 49, H
26. H 50,

3 . _#650
no. perf.  hits-H
51. H 76. H
52. - 77,
53. H 78. H
54. H 79. B
55. 80. H
56. 8l. H
57. 82. H
- 58, 83.
59. 84.
60. 85.
61. 86.
62, H 87. H
63, § 8s.
64. 89. H
65. H 90.
66. H . - 91.
67. H 92.
68. H 93.
69, H 94, H
70. H 9. H
71. H 9.
2. 97. H
73. H 98. H
74, H 9.
75. H 100. H

4
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#6, 3.G., had not practiced since the time she had
served as subject for Roff. She grippedthe club high which
made her stance almost upright. Her swing although not dong
was free and regular. Ordinarily she appeared quite calm,
musclés of arms not as tense as in the case of several otherse.
She was however, easily disturbed bg commotion in the hall-
way and by people parting the curtain and peeping in to ob-
serve the performance. During her first practice she said,
"My swing seems too long. Its rather easy 6fter one gets

started." Third practice, score but 2 points short of her

best score mede during the final week of pradttce six months
earlier. On two later occasions she approached with in one

point of this mark. PFifth prectice, "Wish these people would

go on, they bother me." Again later, "I become more tense
with a long string of hits. Had a feeling today that the
distance was shifting. Overcame it by concentrating ol the

ball." Shot 51, highest score. Sixbh practice. "Cant

seem ;o gsettle down. Dont feel any particular tenseness,
Cant account for not being able to hit it. I try hard and
know what to do." Her worst performance, score below her
first.

After vacation. "Cant get the feel."  Comment after

forced delay, "I hate to stop when I'm going good for fear
of losing mg sWingé -find it hard to:recover at times."

On_snother day, "Concentrating on the ball enabled me to con-

trol my shots. ‘Realized I Yad been too relaxed in the begin-
ning. Had forgotten how to loft the ball," She found hit-
ting the hole at the farther distance much harder. Follow-

ing a three week iapse she returned to it again and improved

her first score by one-half. Her fourth and final practice



showed a great improvement in general accuracy which her

score does not reveal.
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TABLE VII

# %, E. J. DNumber and date of performance, per cent
of hits, shot dispersion by zones in each hagf period,
and final averages.

No. and 'total'hits.hits;% lst.% 2nd:% ord:% 4th:% off:

----- ---Q*u----:--—-.-u——‘-~---:-n~--§-~~-—:-——--:noauu:

Semples of subject's performances as recorded by Roff :

3. 2/28 20 6 34 6«10 10- 6 20-20 40-18 18~12:
15. 3/28 43 32 54 10-12 16- 8 14~ 8 16-10 8~ 6:
24, 4/25 54 44 64 10~ 8 12-10 18- 8 8- 6 4~ 63

s ae o0 a0 9l 00 oo

Present relearning record at distance of 9 feet

....... - .-u--- :--.-- T :-—--- Lo :----- :----- :--a-cl- :

1. 11/18 47 40 54 4~ 8 10=- 8 16~-14 16-10 14~ 6:
24 11/20 44 34 54 4= 4 12«10 16-10 8=-24 26~ 8:
3. 11/256 53 44 62 6- 2 10- 6 20-18 18-10 2= 2:
4, 12/2 51 56 46 2- 6 12-18 8-18 14~ 8 8- 2:
5. 12/4 40 38 42 6= 4 8-10 22-18 12~20 14~ 63
6. 12/11 46 46 46 8- 4 6-10 8- 6 18-24 14- 8:

Averages 49 43 50 65~ 4 9-10 15-14 14-16 13- 5

o 85 90 oo

0 ®% &b 02 o4 o

s &0 ae

Moved back to 133 feet

—--du—-—-:g—mou’-u--.----;—--—-:-uu——:-»—--'-utqoznnu--:

7. 1/6 19 20 18 8- 6 14=-14 18-24 16-24 22=14:
8. -1/9 23 18 28 8- 4:22-123 18«22 18-14 16-20:

Averages 21 19 23 8- 5 18-13 18-23 17-19 19-17

A% 00 4% 60 o0 0o

date - : hits: lsté.ang. ZONe: zZone: zoned zone: racks

44
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DAILY RECORD SHEET

_#7, E. 3. 12/2/50 4 51
subject " date , no. perf. hits~H
1. H 26. H 51. 76.
2. 27. 52. . H
3. H 28. 53. | 8.
4w - =e. 54. 79.
55. H | 30. H 55. . 8o0.
6. 31. H 56. H | 81,
7. | 32.H 5. H 82,
6. 53, H 58. H 83.
0. 34, 59.. « 84.
10. 35. 60. 85.
1.5 = 36. 61, 86.
12, - . - 62, 2
13, 38. ® 63. 88.
14. H z9. 64, H 89. H
15. H 40, H 65. H- - 90. ﬁ
16. 81, H 66. | 91. H
. H 42, H 67. H | _92.3
18. H. 43, H B8 ' 93. H
19. H 44, S 69. H . 94. H
20. H 45, H 70. 95, H
21. 46, H 7i. H ‘ 96. H
22, . ° 72. ~ 8.
2. H 48. H s, 98.
24, 49, o 74, H 99.

25, H ' 50. H . Y5. H 100.
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#7, EoJ. This subject had not‘gélfed eny during the
summer. She was particularly disturbed by the presence. of
spectators and seemed to be always more or less apprehen-
sive lest some one would stop and observe,the performance,
which of course did happen on several occasions. She admitted
a number of times that she did not like to shoot while others
watched. Roff stated in his experiment that she was his
best femiﬁine subject, and she did well when not disturbed,
during the present relearning period. Her practices are few
and irregular. Her initial retest score was only seven be-
low the best score obtained during fha final week six months
previous. Her relearning average is 49, and very 1ikely
would have been better had the conditions been more satis-
factory. She had acquired‘a godd stance and freedom of move-
ment, shot very rapidly, and didh't stop to analyze her tech-
nigque or mistakes. | |

The first time up she stated thét she seemed to know
almost immediately how to hit the ball and with what force.
This subject, as intimated, often Hurried her shots too much,
hoping to finish before an sudience Would‘appear. Differing
from gsome of the others in one respect she scarcely ever look-
ed a8t the farget arcept as she followed through with the stfoke.
Her adjustments were, admittedly,on the basis of a certain
feel or patterm, which was easily recognized when present,
At the opening of her fifth practice she said, "I feel wn~
usually tired- -also sleepy." It proved to be her worst day.
Upon being shifted back to the farther distance after the

vacation, a three week lapse, she failed to get any good



coordination into her stroke during her two practices.
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# 8, R. B,

TABLE VIII

Number and date of performance,

or cent
of hits, shot dispersion by zones in each hagf period,
and final averages.

No. and :total:thits:hits:% 1st:%2nd:;% ord:% 4th:% off:

41

42

6~ 7 12-14 20-24 1a- 8 6-

: date 2 hits:lsti:2nd*: zone: zone: zone: zone: rack:
+ 1., 2/10 22 14 30 12«10 18~-14 B8-18 22-16 26-12:
:+ 2, 2/11 30 34 26 2- 8 14~ 8 22-12 6-28 24-18:
$ 3. 2/13 31 26 36 1l4- 8 14-12 10-14 18-20 18-10:
: 4., 2/16 32 28 36 10-12 8~ 6 16-16 22-12 16-16:
+ 5, 2/18 42 36 48 14~ 8 14-12 8- 6 16-16 12-10:
t 6. 2/20 41. 36 46 14-22 10- 8 16-10 18- 4 8-10%
: 7., 2/23 42 46 38 12-14 18-16 14-20 2- 8 8- 4%
18, 2/26 63 56 70 10- 8 24-12 6-6 2~ 2 - 23
1t 9. 2/27 53 46 60 8-16 26- 4 10- 6 6-12 4- 2:
$10. 3/2 53 52 54 18«14 16-12 14-12 2- 4 4~ 4:
t1l. 3/4 45 42 48 10- 8 16-18 16-12 8-10 8- 6:
:12. 3/6 44 46 42 12-12 18-10 8-12 6-16 10- 8:
113, 3/9 36 34 38 12-12 14~ 8 18-26 6- 8 10- 6:
314, 3/11 49 52 46 6-12 10-12 16-16 8-10 8- 4:
115, 3/13 52 42 62 16- 6 14-12 14-12 10- 6 4-
:16. 3/16 50 48 52 12-10 8-12 14-12 12- 8 6- 6:
$17. 3418 47 42 52 14- 6 12~ 4 14-22 14- 8 6- 8:
:18. 3420 41 40 42 14-12 18-16 10-20 16-10 2-
$19. 3/23 64 60 68 B8<8 8~ 6 12- 8 4- 6 8- 4:
;20. 3/25 55. 62 48 8-14 8-14 16-16 4- 6.2~ 2:
21, 3/27 42 50 34 6-12 &-14 20-12 16-16 4-12:
: Averages 44 42 46 11-11 14-11 13-13 10-10 8- 7:
. ;
: Moved forward to 9 feet :
tmm———— rernlurrra tmnan (e - lemrralocrenlancneloneca=]
122, 3/30 71 62 80 10- 6 6- 414- 4 8-6 -
23, 4/1 68 66 70 12-10 6-12 1l4=- 8 2- 2- 3
124, 4/3 55 48 58 4- 6 10-12 24- 8 8-14 6~ 2:
:25. 4/6 60 60 60 6~ 6 8- 6 16-12 8-10 2~ 6:
;26. 4/8 67 86 78 6~ 6 18- 6 16~10 2= 2-
$27. 4/10 68 60 76 12~ 4 12-12 10~ 8 2« 4~
¢ Averages 64 60 69 8~ 8 10~ 8 15~ 8 5~ 5 2~ 1:
‘e ) ,
: Moved back to original distance 13% feet :
128, 4/13 42 38 46 6= 8 14-18 26-22 1l4= 2 2~ 43
29, 4/15 31 . 28 34 B8-10 14-12 20-28 18-12 10- 4:
230, 4/17 51 56 46 4- 7 6-16 16=24 10- 8 6- 2:
Averages 40 3
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DAILY RECORD SHEET

short 18"

¢ 8, R. B, 3/16/31
subject date .

1. H 26. H

2. right 3" 27.‘H

3. H 28. short 3"

4. H 29. short 20"

5. short of rack 30. H

6. H 31. long 3"
7. H 32, short 2"

8. left 2" 33, H |

9. long 4" 34. H
10, long 6" 35. H

"11. H | 36. long 5"

12. short 16" 37. short 15"
13.short of rack 38. H *
14. long 15" 39. short 1"
15, short 7" 40. H
16. long 20" 41.H
17. short 3" 42, long 3"
18. long 2" 43.H ‘
19. long 2" 44, left 5"
20. H " 45, H |
21« H 46. H
22. right 8" 47, long 7"
23, H ' 48. H )
24. long 2 49, H
25. 50. H

75.

49

16 _# 50
no, perf. hits-H

51.long 5" 76. H
52.1long 3". ™. H

 53. H 78. H
54. right 1"  79. short 11"
55. short 1" 80 H
56. long 1" 81, long o“
571 shart 18% 82, H
58. H . 83. H
59. long 3" 84. short 7"
60. short 15" 85. H
6l.right 1"  8B. long 6"
62. long 5" 87. H '
63. H 88. short 4"
64. H 89. short 1"
65.8hort of rack90. H
66. long 3" 91. H
67. H | 92. H
681 H 93. H
69.H 94. short 3"
70. H 95. H
%1. short 6"  96. H
72. short 4"  -@7. right 2"
73. B "~ os. H
74. H 999 H

off rack

100. off rack
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#8, ReB., the first of the new or second group had
played éome epen field golf and had also practiced at this
particular problem a few times the spring before. Not as a sulg-
jéct of course. He was anxious to get started and remained
interested throughout, He was started at the 13% feet dis-
tance and practiced regularly threé times a week, on Monday,
Wédnesday, and Friday, taking 100 trials per period. A

knowledge of‘golf technique ehabled him to recognize his
| faults and led to the development of a free and‘rhythmic
stroke. In the main he took either one of two positions:
one, & rather upright stance, legs apart and not much bend
at the waist, gripping the club high up, resulting in a med-
ium length swing, in the other position he placed his head
and shoulders well over the ball, feet closé together, club

gripped low, leading to a sharp Quick stroke. The latter
stance was the most often ﬁsed, alfhough quite a bit of ex-
perimendation with stances snd mebhods of holding club

was noted.s The first time up he stated that he was not-
interested in a high score as such,‘rather he aimed to per-
fect his stance and method of handling club. He found that
the club took a natural position when held straight. Also
~that e right and Wrong feel was quickiy evident. It will
atvonce be noted that this subjeet approaches an analytical
type.'-He commented freely upon his reactions.

Remarks during first practice: "I am trying to get

orientated, I have a rather helpless feeling. Satisfied
feeling with success. PFailure due to lack of tension and

care. I am glad there are no spectators present, am self-
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conscious.” Secohd_pfactioe. "I am beginning to see what to
do but can't always do it. I'm trying to recover pattern ,

that brought me success last time." Third practice. ®Sub-

jeet observed a lessening in the number of varistions in
stance; shifting'of grip ete., due to more coordination. Be-

lieved the spotting of ball important. Second week. Vas

bothered by injured wrist but seemed to be in a competitive
mood. . Found he had forgotten ko follow through for a while.

He said, "Lost pattern when I stopped to speak." Had doub-

led his initial score at the end of second week. Start of

third week: "I cant control mg muscles. Head and hands sort

of feel detached- -no sense of coordination. Can't meke &

long series of hits." Later in week, February 25. Subject

felt fine and was poésessed of confidence. Desired to reach
new high peak.

It should be mentioned here that on the day preceding
this subject had taken 400 shots, giving part%cular_atten~
tion to stance, grip, and follow-through. He had,diéeovered
that by maintaining a constant‘position, staﬁding farther
back from mat, gripping club higher, and getting more arm
end body into the strokg led to more rhythmical movement and
helped greatly to stabilize his shooting. Fewer fine nus-
cular adjustmenfs were requiréd. 50 on this day he took
the upright stance with lengthened grip on club that he had
found satisfactory. Makes a new high score, 63, twenty-one
above that of previous regular practice. Some psychological
factors undoubtedly helped to account for this particular

performence because he dropped again later.
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First, the subject felt gréatly motivated, also inten-
sely interested, wondering ebout the probable outcoms. -He
felt. that he néeded to‘show imprbvemént. He scarcely mbved
from his postitmoh throughout the performance, concentrating
on his every stroke. This was evident because he showed
annoyanceAatkpetty disturbances, such as rebounding of bail.
It is true that this proved more or less disturbing to all
the subjects throughout, more at one time than anothef.
However, it appeared evident to the experimenter that the
high scofe made waw not so much thé result of practice as it
was due to the quality of the performance. That is, concen-
tration on the,fask; care and precision in execution, pausing

at the sign of strain, and the deep desire to make a high

mark fqlloWing a long extra practice. Next practice. OSub-
ject aamitted a poor mentdl set at outset, not confident.
"No feelihg of pleasure in today's shooting.“: He felt that
thé pattern was differentiating'more and mdre,‘looks at the
hole less and shoots more by feeling alone- -kinaesthesis.
March 2. "Feeling was beautiful for a while, everything
was pnrfect. Seemed ag if I could hit evefy‘time with ease.
A bouncing ball disturbed me and I've lost the pattern.” |
Margh‘Q.. Shot a low score, 36. Felt fine at the start.
Scofed first fouwr and became erratic. "I feel lost, havent
the pattern. Change of gtance appears to have broken up my
form. Am~frying my hardest, dont know what is wrong."
liarch 13, one stance and shifted into another. Predicted a
bad score. "Can feel the pattern leave while I Wait for re-
turn of the ball." Shot a big average. _larch 18. "Whole
situation doesn't iook right. ©Same things dont work every

dey. I'm disgusted, cant hit anything and I dont care.
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Notic%gble relaxation followed and the performance improved
greatly. Subject had been overtrying and got too tense.
Coordiﬁation is.not possible at £00 high tension or press-

ure. Nineteenth practice, highest score at this distance.

Subject was confident and admltted a definite set or feel.
Shot rapidly. "Shooting fast lessens irradlation give one
less time to analyze and overtry."

Comments upon being bfought forward to nine foot dis-
tance. Situation appeared about the same, subject was tense
at the start,‘used choked grip and & quick snap and found
method successful. Started slowly scoring first three.
Admitted feeling cramped although it seemed easier at short
distance. "I have feeling of flexibility and it seems that
the adjustmehts need be less concise." Scored 7 above his

former high mark at‘the farther distance. Second practice

at nearer distance. liat at incorrect angle disturbed subject.~"

Was depressed, commented on the dreariness of the day, thought

it influenced his performence. Last practice at short dig-
tance. "Feel fine. Shooting from nearer distance in easier.
Too much effort does not contributé to success. Some deys

I can hit and on others I cant U

Shifted back to orlglnal farther dlstance. "Hole seems

far away, I cant reach it. Distance bothers me most- -it
takes longer to make adjustmants. Target harder to locate.”
April 15, bad day out, heavy atmospheres. Subject 8aid he
was in a low state of consciousness, couldnt get into feel
of corredt shooting. Direction and diétance both’bad.u

Shot low score. Last practice. Subject felt very good.

Tries first one stence, then another. "I have & very vivid
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pattérn today; seems like I can chegk irradistion at times
by shifting from one stance to another. VOn other days it

doesn't help any, nothing helps.ﬁ



TABLE‘XX

# 9, M. M{ Number and date of performance, ger cent
of hits, shot dispersion by zones in each half period,

and final averages.

No. and .total hits:hits:% 1st: % 2nd:% ard: ﬂth :% off:

68 B8 60 00 8 00 eT 80 08 08 as B0

L 4

L

Aversages

date : hits:1st%:2nd%: zone: zone: zone: zone! rack:
——--—----’pa---:---q‘-—a-fu----'--—vu‘--n-n:—nnnn’-—---‘
1. 2/11 30 26 34 10-14 8- 8 £22-10 16=16 18-18:
2, 2/13 36 30 42 8-12 12~ 8 16~ 8 18-14 18-12:
3. 2/16 42 38 46 8-12 10-06.16~12 18-12 10-12:
4, 2/18 40 50 30 12-16 18~12 10-20 -16 10=- 6:
5, 2/23 44 444 44 8-10 20- 8 12-12 8=-12 8- 4:
6. 2/27 51 62 40 16- 8- 6 8-16 2-24 <«16:
7. 349 36 48 24 4-20 8- 4 20-16 16-20 4-16:
8. 3/12 44 48 40 :20-44 8-12 8-20 8-16 8- 8:
9. 3/18 54 48 60 12« 8 16-12 16-12 4= 4 4~ 4:
10/ 3/20° 40 32 48 4~ 8 12- 28-24 14~ 4 12-16:
11. 3/30 34 20 48 2« 4 12-12 24-16 16-20 24- :
12. 4/1 40 44 36 8= 8~ 4 20-32 12-20 8- 8:
Averages 41 41 41 9-10 11-/7 11-16 10-14 10-10:
_Moved forward to 9 feoet :
13, 4/8 55 50 60 8-10 10-10 12-14 14~ 6 6= :
14. 4/10 48 46 50 8- 4 8- 8 20-26 12- 6 6~ 6%
15, 4/14 48 48 48 4- 8 16-20 16-12 8-12 8~
6. 4/l16 42 56 28 2~ 8 10-16 16-32 B8-12 8=~ 2:
Averages 48 51 46 5~ 7 11-13 16-21 10- 9 7~ 2:
Moved back t6 original distance 13% feet :
-—-u-----:--w‘-.--ﬁ-.---“‘--‘-’*----‘-‘ﬁ--‘-----.-ﬂ---:
7. 4/21 28 20 36 8~ 4 8-20 28-16 24-24 12~ :
18, 4/24 42 28 56 8- 8 16-16 24-16 12- 4 12- :
35 24 46 8~ 6 12-18 26-16 18-14 12-

55
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# 9, M. M. 4/10/32

DAILY RECORD SHEET
14

subject date
1. 26, H
2. 27.
3. 28.
4 20, &
5. H 30. H
6. H 31.
7. 32.
8. 35, H
9. 34.
10. - 35,
11. 36.
12, H  137. H
13. H 38. H
14. H 39.
15. H 40. H
16. 41,
17. B 42, H
18. 43,
19. ad.
~ 20. 45.
21. H 46.
22, 47, H
23. H . 48.:H
24. 49. H
25. 50. H

no. perf.

5l. H

62. H

83.

55.
56.
57.
581
59.

60, H

6l. H

62.
83.
64.
65.
66.
67.

- J I <

68.

69.
70.
71.
7e.
75.

74,

75

o

6.
77.
78.
79.
80.
8l.

H

82.

83. .

84.
85.
86.
8.
e8.
89.

o & |

o]

90. H

81.
92,

93. H

94. H

95.
96.
97.

99.
100.

" 98. H
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#9, MeM., hed practically never played any golf. He
scarbely varied fvom the stance with which he starﬁed, an
upright position with the club gripped long. During his
early performences he used just the one ball, or if two, he
ﬁaited until the second ball returned to the mat. Attempting
to shod§ while the bali was coming down the run-way was al-
most impossible. Toward the élose of the experiment he got
to using the,tw®>balls, wesnt disturbed any more, and stated
that he thought he could 4o better shooting more rapidly.
No consistent gain is evident although his general accuracy
- was much better. This subject was also started at lﬁﬁfeeﬁ
end it should be noted that he practiced only twice a week
and on irregular days, with two papses of a week each. Host
of the time he took but 50 trials during a performance,

Pirst practice, subject wasn't feeling very well. Said

" he knew just about what to do but couldn't maintain the cor-
” redt form. Tried to bring more wrist‘énap into Bis stroke
during the second periode. Shot very deliberately witﬁ con-
siderable 'initial delay'. Trials were evenly spaced.

Third pracﬁice; gsubject felt fine. He had the idea that the

mat was nearer the wall, Stated that he had a much more vivid
feeling of a correct stroke. NMaintained that keeping station-
ary position made thevpattern more stable. Cramps fingers
by gripping c¢lub too hard, “Pattern seems to have vanished,
cant'hif- -see spots before my eyes." Stated that he found

it necessary to keep clearly in mind the total situation,
eoncentrating on one thing and ignoring another leads to
failure. |

Fourth practice. Subject felt fine and was more con-
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fident. Did Weil4the first half, célling meny of his shots.
"Hole is getting Bigger and bigger, more like a yawning cav-
ity every day." Fell off badly second half, overcomfident.
Admitted he had lost the feel. March 18. Highest score

at this distance. lieasured every»stroké carefully. lioved

from posiﬁion only once. "Hits came relatively easy today,

.no strain or particulsr effort." ZPBractice following & week
lapse. Subject had been ill. "Cant control my'muscles,
Try &s hard as I can and the balls dont go in. Felt an un-
usual strain in his back before he finished. Was of opinion
that a long lapse calls for a longer period of 'warming up'.
Shot & low score.

Yoved forward, to within 9 feet of'hole. This subject

didn't thiﬁk;thaﬁ shooting from the nearer distance was any
eagsier. Attributed his better success to change in shooting,
using two balls, cutting down intermission between shots.
However when he hurried too much he lost ;n accuracye.

Moved back to origimml. Subject was considerably up-

set the first time back again. Overshot most of the time,
couldn't get the correct pattern- -muscles out of control.

Using two balls didn't seem to help any. Fimal practice,

subject felt fine. Did poorly the ¥first half. "I have no
feel at all of correct form. I felt more relaxed the seo-
cond‘half- ~had a clear pattern and seemed to be able to hit

the hole with perfect ecases"



TABLE X

# 10, N. R, Number and date of performance, per eent
of hits, shot dispersion by zones in each half period,

and final averages.

No. and 'total hita;hits.%”lst % 2nd:% drd:% 4th:% off:
date ¢ hits: 1st§.2nd2. Zone: zone:d: zZone: zone: rack:

-izuﬂpvcwzn—---.-—i-‘---n.-—nﬁw‘---—-.--o-uguuunw.--uunz

1. 2/18 18 20 16 4- 8 4=
2. 2/24 6 4 8 10- 4 6-
3. 8/2 20 14 26 ~10 10-
4., 3/5 13 10 16 4-8 8-
5. 3/10 5 6 4 8-14 4-
8. 3/13 19 16 '~ 22 8= 8 10=-
7. 3/18 27 24 .30 4= 4 4-
8. 3/21 40 44 36 6-10 8-
9. 3/24 33 28 38 8- 2 (8-
1104 3/27 42 38 46 10= 2 8- 8 3224 1410 8-10:
$11. $/31 39° 30 48 8- 6 12~ 4 20-12 10-16 20=14:
112, 4/2 45 44 46 6+ B 10-10 20-22 6- 8 14~ 6:

Averages 25 . 23 28 6= Y7 8~ 7 18-16 20~21 23-19

12-18 32-30 30-32:

8~14 32-20 36-22:
20-12 38-32 20-263
22-12 36-80 24=38:
20-10 20-26 26-28:
26-24 18-24 24-12:
16-16 10-14 16~14:
16-14 10-20 30~20:

48 60 60 00 S0 40 06 S0 a8 #° _abd e

»mmmmmwmmmm

L
..

o o 00

IR ‘ Moved forwafd to 9 feet

e mmcmnre (omenn (acrn (acnn (aeran tnmwmr tamenn HEE T L T T 4

$13.  4/7 53 46 60 8-4 8~ 4 18-18 12~ 4 12-10:
:14. 4/10 45 36 54 6~ 4 12-18 22-16 18- 6 6- 2:
:15. 4/14 48 B4 42 10~ 8 16-18 12-24 6- 8 2-
$16. 4/17 46 40 52 14- 6 16-10 22-18 4-14 4-

Averages 48 44 52 9~ 5 13-12 18-18 10~ 8 6~

!

e e0 oo
e (3
et 85 80 or o0

_Moved back to original distance 13% feet

:---’uu---‘ ----- :-——-:-uru:--nu-:---—-:-duua:-n—ﬁ-:-—p-u:

$17. 4/21 44 46 42 6= 4 16-12 20-20 10=16 2- &:

118, 4/24 44 46 42 4~ 8 12«14 22-18 12~10 4- 8:

Averages 44 46 42 5~ 6 14~15 21-19 11~13 3- ¥

12-20 28-28 32-~16:
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# 10, N. R, 4/14/31

DAILY RECORD SHEET

"l
2.
3.
4.
5.
6.
7.

subject

8.

e
10.
1l.

25. H

date
26.

ev.
28.
29.

30. H

32.
33.
34.
35.

- 36.
37.

38.
39,
40.
41.
42.
43,

45, .

46.

4.

48.
49.

31l. H

50. H

Hom o R om R o B

15

no. perf.

510

52. H
55.
54.
55. H
56.
57.
58.
59.
60. H
61. H
62.
63.
64.
65. H

66. H

67.

' 68. H

69,
70.
71.
72. H
T3
74.
75.

48
hits-H

76. H
.
78. H
79.

- 80. H
8T. H
82.
83, H
84.
85. H
86. H
87, H
88%
89.
90. H
91.
92. H
93, H
CYR
95,
%.
97. H
98. H
99, -
100.
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#10, N.R. This subject was without any golf experience,
He was an athdlete, a varsity light-weight wrestler. He
practiced twice a week at the long distance, very irregular
at the beginning, and had the most difficult time 6f all to
get into hitting form. He sterted with an upright stance,
later he choﬁed his grip on the club and stooped 6ver cbnsid-
erably, using a short quick stroke. He was at all times
trying his very beét, very ingquiring and analytical, experi-
menting a great deal invattempting to discover some stance
and étroke that would lead to success. He gripped the club ver
very hard and fired his wrists in the early performanceg in try
ing to get the proper loft. He made 18 per cent of his
shoﬁs the first practice, went to 20 in his third performance,
and down to ﬁ;the fifth period. Thereafter he improved quite
consistently.

During hig fifth practice he said, "I cant keep all

veriables under control, when I attend to one the others
are lost, "He thought possibly he was trying to remedy too
many things at once.  "Things just won't come~ -first I hit
- too hard, then too easy or wide." Was bothered by sore

arm, injury from wrestling. Sixth practice. Tries a new

form- -grips club shorter,‘using & quick sharp stroke. Has

no reéognition'of correct feel or set. He made a nice gain

on his following practice and remarked that one thing would

work for a while and then give out. Vhen he dropped off on

his ninth practice he gaid, "I am baffled as to how to shoot
or what kind of stroke to take in order to hit consistently.
I am not conscious of any particular right feel." gggﬁg

practice. Subject felt fine and more confident, got a new
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high score.. "I'm positive now I cen hit the hole quite often
- -have gobben over that lost feeling,"

4Brought forward. Subject retained same stance, less

shap in stroke. He,felt‘that the opening appeared larger,
| there was more of it,‘he could see more of its depth and got
sort of basket\impréssion; "After I made a few shots quite
easily I grew more confident. Its a more delicate shot; -
but easier to sight." His first ﬁark at‘the nearer distance
was 8 more than‘any of previous scores. He didn't improve
over his first score in the remaining three practices,

After returning to original, farther distance, he said,

"It looks hard and far away. It all came back to me after
a few shots. As soon as I get tense or tired I'm all off.
I must remain relaxed- -then I can hold to the required

coordinations longest."



TABLE XTI

# 11,D., F. S. Number and date of performance, per cent
of hits, shot dispersion by zones in each half period,
_and final averages. . .
No. and :totalshitsshits:% 1st:% end:% ord:% 4th:% off:

date  : hits:lst®:2ndl: zone: zone: zone: zone: rack:

» -
~—-—-——a-:~----;--—-:-—On.-w-—-‘--amvgouunn.--—-n:---u-:

1. 2/10 18 22 14 14- 8 14-10 6-14 20-24 24-30:
2., 2/11 16 24 8 4-12 16~ 4 16-20 16-30 24-26:

2/13 29° 24 34 12-12 24-14 18-16 12-12 10-12:
4, 2/16 32 30 34 10-}8 8-10 1l4- 8 22-20 16-10:
5. 2/18 85 18 732 10-12 20-18 18-12 18-14 16-12:
6. 2/20 36 34 38 8-14 14-10 24~28 14~ 4 16~ 6:
7. 2/23 40 44 36 16- 8 12=-22 20-16 6-12 10-
8 2/25 38 24 52 10- 8 26-16 14~ 8 12-16 14-
t 9. 2/28 46 44 48 8-18 12-12 24-10 10-12 2-
:10. 3/2 46 48 44 10-10 12-16 14-20 12- 8 4-
s1l. 3/4 290 20 38 4~ 6 20-14 18-10 24-18-14-12:
:12. 3/6 49 40 58 4-14 16-10 14-12 10~ 4 16~ 2:
:13. 3/9 52 56 48 10-12 12-12 14~18 6- 8 2-
sl4. 3/11 46 42 50 6-12 20-10 18-12 8-10- 6~ 4:
115. 3/13 52 48 56 12-10 6-10 14~18 14- 2 6~ 23
:16. 3/16 32 30 34 10-12 10-16 16-18 14-16 10~ 4:
:17. 3/18 43 46 40 10-18 10-16 20-18 12- 8 2=~
:18. 3/20 30 16 44 6~ 4 12- 8 10-14 28-12 28-18%
:19/ 3/23 47 44 50 14-12 14~10 12-16 8- 8 8- 4:
:20., 3/25 46 38 54 12« 4 12- 8 28-20 6~ 6 6~ 8:
21, 3/27 28 28 28 6~ 8 16~14 24-24 12- 8 14-18:

Averages 37 34 39 9-11 14~12 17-15 13-11 11~ 8:

68 Ve @0 e 00 s B G0 BB so ob
.
o0

20 80 o0

N .

o as o2
e

Moved back to 13% feet :

L L R S N S E L PR PR L B L L A L L L LR S T

122, 3/30 32 36 28 6- 6 10-18 24-26 20-16 4~ 6:
123, . &/1 33 3 30 4-10 6-10 16-26 18-18 20-10:
24, 4/6 20 16 28 8-10 12-18 32-20 16-20 20~ 4:
125, 4/8 23 22 24 B8-6 4-14 26~24 24-18 16-14:
126, 4/10 32 24 40 8- 8 10-12 24-26 26~ 8 8~ 6:

Averages 28 26 30 7- 8 9-14 24-24 20-16 13~ 8:

on

Moved'forward~t0‘original distance 9 feet

.--—--u-nnzunma-:--wuzcuuwz ----- mmerrn jomrere (amnae (mamoen?

127, 4/13 38 40 36 6-10 16-12 12-12 20-18 6-12:
128, 4/15 45 44 46 6~ 10-18 14-14 12-18 14~ 6:
229, 4/17 47 40 54 6~ 6 8-22 16-10 18~ 6 12~ 4:

Averages 42 41 45 6~ 5 11-16 14pl2 16-14 10~ 7

e Se
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1.
2.
3.
4.
5.
6.
.
8.
9.
10.
11.
12.

13. -

14.
15.
16.
1.
18.
19.
20.
21.

DAILY RECORD SHEET
_#11,b, ¥, 8. 3/6/31

subject

22. H

23. H

24. H

25.

26.
27. H

date

28. H

£29. H

30.
3l.
32.
33.

34, H

35.
36.
3.
38.

39.

40.
41.
42,
43.
44.
45.
46.
47.

W oW om

s

48. H

49. H

50.

12 # 49
no. perf. hits-H
51. H 76. H

52. H 7.
53. H 78. H
54. H 79.
55. 80. H
56. H 81.
57. H 82. H
58. 83. H
59. H 84,
60. 85.
61. 86. H
62. 87. H
63, H 8. H
64. H 89.
65. H 90.
661 91. H
67, 92.
68. 93. H
69. 04. H
70. H 95.
71. H 9.
72, H o7.
w3, H 98. H
74. H 99, H
75. H 1100.

"84
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#11, DoF.S. had never played golf of any kind. He
took a very matter of fact upright position, partly facing
the rack,lndtthe éonventihnalvgolf stence, that ig, square
with the ball. He. gripped the club near the top, hands some-
what apart, and adopted a stroke that was ﬁore or less of a
short quick scoop, which he retaihed throughout, even when
moved back to'another_distance. His unusual stence and
method of holding the club led to consideradke topping ofkﬁhe
ball. Trying to loft a Dball into gn‘0pening was an altogether
new experience to this subject. ‘Due-to defective vision
he had never as boj played any of the variety of ball games.
At the start the problem struck him as somewhat amusing,
ag fun, however he developed genuine interest in it as the
difficulty of its solutioﬁmecame apparent. He practicéd
regularly 3 times a week at the short distance,on londay,
Wednesday, and Friday.

This subject just started to bang away, at the outset.,
He was quick to state that he felt a rise of tension with a
serieg of hits. He}got an idea of the correct form during
the seéond practice period. He improve& hig score the fhird
period and thereafter more or 1ess consistently,‘with a few

severe lapses, partly due to had colds. ‘On_the fourth nrac-~

tice he said, "The whole precedure is more natural, the

club is becomihg more a part of me. Didn't know fokr a while
what led to so many failures; relaxed more and realized the
cause, overtense." The subject felt that rapid shooting
lessendd irradiation, waiting for the ball seemed to lead

to loss of set or necessary tension. Eighth performance.

"If I could remain relaxed half the trouble would be solved. I
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sought to make four straight,- - increased tension destroyed
‘my coordination. Cant do anything about itV Admitted that
adjustmentsvwere made on the basis of kinaesthetic image.
"After a series of hits I get to wondering how long I'll be
able to keep it up, become too consclous of what I do and
lose pattern. ﬁlse of tension not always felt wntil a break
occurs. <Lhe easiest shots go in."”

February 9. Subject in fine mood. Decided at the out-

set to refrain from moving and talking duriﬁg this perform-
ance. Shot a new high score. He looked less at the opening,
and'only after the vall was struck. Ad justments more basicily
kinaesthetic. Pattern persisted longer ;f position waé main-
tigned and no talking occcurred. Subject was annoyed when

the ball bounded back or became lodged in the rack. He also
was of the opinion that the shooting tended tq be more rhythiic
when two balls were used. On a particularly gbod day he’said,
"Warming up for me amounts to nothing more than relax;ng pro=-

perly." At the start of nlS 18th practlce period he stated

that he was tired and sleepy. Got off to a bad start. Scored
only once out of first 25 trials. Became desperate, changed
form for first time, changed back soon. Became more tense

- as he continued to miss, shots were hard driven. Wasﬁ?fé.ble to "
correct mistakes. "I attend to one thing and something else is
‘wnnng. I've tried everything and nothing works.," Subject did-
ﬁy%ettle down until he apparehtly gave up brying and fell into
habitual form, then he succeeded in hitting a high per cent.

Tast practice before shift to farther distance. Subject not vely

alert. Was anxious to make & godd score- -tried very hard.
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‘Became disgusted- -too tense, too conscious of performeance.
Made a score of 28,considerable below his average. ~shifted

back to farther distance. Opening appeared larger. "Situa-

tion much the same. It seems easier to hit, do noﬁ have to
watch lofting so closely, a hard straight shot will go in."

Overshoots meny times. On the following practice he sakd,

"The situation seems to have simplified itself, although I
étill cant meke the finer adjustments consistently."

Beturned to nearer position. "Appears real close now,

The shot is different, more loft is needed." Pinal practice.

"Its all coming back to me again., The easier I take it the

more shots go in."



TABLE XII

# 12, W, B, Number and date of performence, gan cent
of hits, shot dispersion by zones in each hal pario
and final averages.

s No. and Tgotals hits'hits“%flsﬁ>% 2nd‘%“§E§§Z‘“ﬁ“TZ‘8ff
¢ date : hits:lstd: g:2ndg: zonet: zone: zoned zone: racks
tmmmm e lmm e - -----:----"-v------:-----&--—--'-----S
t 1. 2R3 36 3 36 10-10 14-14 18-20 6~10 16-10:
1 2./2/26 34 20 48 10-16 12-14 28-16 18~ 6 12- 8%
: 3. 3/3 50 60 40 10-14 12-16 8-16 8- 6 2- 8:
s 4. 3/6 62 68 56 B=4 B8-12 12- 8 =~ 8 4-12:
+ 5., 3/10 55 52 58 8= 6 10-12 18-16 8~ 4 4~ 4:
: 6. 3/13 54 52 56 6= 8 12- 6 12-12 14~ 8 4-10:
:+ 7. 3/16 38 44~ 32 10-14 14-18 18-16 10-12 4= 8:
: 8, 3/19 61 60 62 6-8 12« 420-8 2-14 = 4:
; 9. 3/23 63 54 72 18-10 12- 4 8-12 4~ 2 4~ 2:
$10. 3/26 57 64 50 10-10 10-10 8-22 6~ 4 2~ 4:
:11, 3/30 57 52 62 6= 8 1l4- 4 22-12 4~ 8 2~ 6:
212, 4/1 64 66 62 8- 4 8-18 16-14 3-2 -
Averages 52 52 52 9=11 1l- 9 15«14 T« 7 4~

(]
L] st LYY

8 a6 8o

Moved back to 13% feet
113, 4/8 30 30 30 18- 4 12-10 28-30 16-28 2= 4:
:14. 4/10 36 36 36 4- 2 10- 8 24-24 22-24 4~ 6
:15. 4/14 32 40 24 4- 4 4-16 36-40 16~12 - 4:
216, 4/17 28 36 20 4~ 8 12-12 32-28 12-24 4- 8:

Averages 31 35 27 6- 4 9-11 30-30 16-20 2~ 53

(2]
]
]
[]
}
]
1
]
[ ]
]

.o

Moved forward to original distance 9 feet ]

.-—---un—a--'--——n.--ougn---’—--n-- T S £ Y .---—- .-----:

$17. 4/21 55 54 56 14~ 8 12«14 8-184 B8~ 4 4- 4:
:18. 4/24 50 42 58 10- 8 18-14 16-14 8- 4 6= 2:

Averages 52 48 57 12~ 8 15-14 12«14 8« 4 5~ 3

o o8 s a0
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DAIIN RECORD SHEET
#12, W B, _3/5/31

subject

1.

2.
Se
4.
5.

H
H
H

6. H

7. H

8.

9.

10.
11,
12,
13.
14,
15,
16.
17.
18,
19.
20.
21,
22.
R3.
24,
25.

H

HoH &H &\ oo

H

date

26. H

27,

28. H
29. H
30.

3l. H

z2; H
33. H

34‘
55,
36. H

7.
z8. H

o591
40, H
41,

42. H

43, H
44, H
45, H
485.H
7.

49,
50.

3 50

no..perf. hits~H

51. 76.
52. 7. H
53. 78.
54. 70.
55. 80.
56. H 8l.
57. H 82.
58. 83. H
59. 84.:H
60. 85. H
61. 86. H
63. 87. H
63. 88. H
64. 89.
65. 90.
66, 91.
6. 92.
68, 93.
69. 94. H
0. 95. H
71. 96. H.
72. o7. H
73, 98i
74, 993
75, 7@00. H

69
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#12, W.B. was the only subject to shoot above thirty
the first practice.. His practioes were irregular twice a
week, 100 trial pei ﬁenkod. He gripped the club long and did
not sfooP ovéf mery much, Feet were close together. He didn't
move from position asAofﬁen as some of the others and prefer-'
red at the oubtset to use but the one balle Using a long
stroke he put very little force into his swing, the drop of
the club was about sufficient. His strokes were free, delib-

erate, well balanced, and rhythmical. Third practice, feels

fine. Intends to beat former score. Doés 80 by 16. 1Is

very careful about keeping in position. Following & shift
‘in’grip he does badly, "Cant find Jjust how I held it. When v
I think about my form too much I often overshoot. I dodt have
a clear image, merely let the club drop, try to repeat succes-
sful movements,” Came within two points of his best score

the fourth practice. Wished to0 reach a new peak on seventh
pérformance. Stgrted poorly and became greatly pioboked,

"I dont know where to stand, I seem lost. I cant stand up

to the ball right- -canlt get going, dodtimderstand it."

Made 38, On the following performence he shot 61. }Eggﬁg
practice. Did remarkably well the first half. He got to
listening to a speaker in a room below and couldn't concen-
trate on the ball. "I just can't swing my club. Have lost
something I cadt rewover. If I try to correct distance I

miss direction.™ ShBo above average SCOre. 'Day of best mark,

Subject said he fell easily into fhythmical swing. Yried to

repeat the strokes that brought success,

lMoved back to farther distance. He made the firsi
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flow end then fell off badly., He couldn't get the distances
It appeared to him as if he were still Shooting for the smali-
or hole. Felt éramped by thé nearness of the wall. Tried
hard'during the following practices, thought he would do bet-
ter. Couldn't bring his shots down. "For some reason I

can't get the hang of shooting at this distance." Was _very
angfy at not being able to improve. Upon returning to thé

nearer distance he came tp to his previous average very easily.,



TABLE XIII

# 13, A. P. Number and date of performance, per cent
~6f hits, shot dispersion by zones in each half period,
and final averages.
No. and :total: hits.hits.% st %’2nd % 3rd:% 4th:% off:
date ¢ hits: 1stg}2nd :_ZOme:z0ne:; zone: zone: rack:
1. 3/5 22 36 8 10- 8 14--8 16-20 10-36 14-26:
2. 3/9 18 18 18 10- 8 4-12 24-8226-24 16~14:
3. 3/16 41 42 40 18-12 14~ 8 18-16 6-16 6-18%
4, 3/18 46 46 46 6-12 10~ 6 18-10 12-16 8-10:
5. 3/20 48 42 54 4 =12 14-10 10- 8 16= 8 14~ 6:
6. 3/235 40 28 52 20-12 8-10 22-10 10- 4 12-12:

7. 3/24 57 52 62 10-10 10- 8 14~ 8 12- 6 2- 6:
8. 3/26 54 50 58 8«18 10~ 8 14-20 6~ 4 4~
9. 441 60 58 62 10- 8 16-14 12=14 2- 2 2=
104 4/3 52 54 58 6-18 8-14 22-10 10- 6 = 2:

@

W we e

Averages 43 43 44 10-12 11- 9 16-14 11-12 8-

e ow oo 80 e 08 OF 646 00 Wi 48 90 BB S0 89

Moved back to 13% feet
tmmmnrrrcenn ({eenccn (acenfenan (erarr (crnaen (Secre lercan (aemae]
$11. 4/14 32 28 36 2~ 8 12~ 8 26-24 26-20 12- 4:
12, 4/16 36 36 36 4~10 16- 8 24-26 10-10 10-10:
t13. 4/17 40 34 46 8-2 14-12 24-12 12-18 8- 8:
$l4. 4/20 39 32 46 6-16 18-12 20-16 12- 8 12~ 2:
$15, 4/21 43 40 46 8- 6 14-12 24-20 12-12 2- 4:
:16. 4/23 45 38 52 6-10 14-12 20-16 22-10 -

Averages 39 35 43 5=10 14-10 22-19 15-13 7- 4:

*

H aned forward to original distance 9 feet

217, 4/27 52 56 48 8- 4 8-20 16-24 8- 4 4~
318, 4/29 B2 44 60 8-10 16~ 6 28-122 4- 8 - 4

Averages 52 50 54 8-‘7 12-13 22-18 6~ 6 8= 2

ee ea 00 80 ae

we
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_ " DAILY RECORR SHEET
# 13, A, P. 4/8/31 10 4 52

subject date o no. perf. hits-H
1. | 26, H © 8le H 76. H
2, H . 27.H 52, H . 7. E
3. 2.1 . 53, H 8.
4. H , 29. H 54, H 79.
5. H 30, 8 ~ 85. 80.
6. L 6. H . 8l.E
7. "~ B2. H 57. 82,
8. H . 33. H ' 58. | 83. H
9. H 34. 59. 84.
10. H 35. H 60, - 85. H
11. M 3. H 61. 86.
12. . 37. H 68. H . 871 H
13, Y . 63 E 88.
14, 395. ' 64, ‘ . 89. H
1. 0.5 65, H 90.
16. H 4. H 66. v o1,
17. 42, . ‘ 67. 92,
18, 43, H 681 H 93. H
19, 44, H 69. H 04. H
20. H 46. H 70. v 95. H
211 | 46. 71. 9. H
22, 47. 72, | o7.
23, H . 48, H 73. H - 98. H
24. H 49. H 74, 991 H

25. H 60. 75. H 100.
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#13, AJP. Like most of the other subjects composing
this group, this%giso was inexperienced in golf, the problem
ﬁas entifely new, His practices were irregular, 2 and 3 a f
week, 100 trials. He took a good square stance, facing the
- ball, feet somevhat spread, club gripped high. His back-sw/ns
was short but# his follow through rather long. In fact he
carried the ball way up on his club head. Except for minor
modifications this subject retainéd mush the same stance and
form fhroughout. Af the outset this subject was very tense
which made it very difficult to get an easy loft to the ball,
His hard staight drives were evidence of his tenseness, as
were the frequent strains in his back. Vhen the hard driven
balls proved inaccurate he eased up on the stroke and got
better results. He felt at the outset, and reaffirmed it
1afer, that retaining a constant position was less disrupt-
ing to the proper feel. |
- His third practice after a week interval was a remark-
able improvement omer the sedond. Until near the end, when
he tired, hig coordination was good. He was shooting wifh

less force and concentrated intently upon every stroke, fol-

lowing through with his.entire‘body. Fourth practice. Feel-
ing more confident. "I am gebting the feel of it more and
more-~ ~know just about how much force to put into stroke

to score." His short stroke had resolved itself into more

of a short chop with less follow through. Iisrch 20. "Feel
fine. Dont believe I'll beat my last score though." Did so
by 2 pdints; He was shooting very deliberately and admitted

greater ease of getting into a proper set. JLears to move
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from positioﬁ lest hg lose the pattern. ©Still, he was lesrn-
ing $0 relax between strokes. Mebch 24. '"Feel rather tired
today." Reached a ﬁéw.high score. Heels a rise of teﬁsibn
with a'series of hits, same with & string of misses. "I

miss some dué to carelessmess. Had a good kinaesthetic

image today, could tell it readily when I had it," Eigth
Rracticé, Subject in high spirits, Shot with smoothness

and regularity. Felt less’strain in back, more relaxed.

Ninth practice. Reaches best score. Looks less at the

hole, concentrates more on the ball., Finds himself able to
place shots while correct pattern persists. Subject did very
well until he reached his 80th stroke when he Wasrforced to
relax to reliseve growing strain in his back. An erratic |
period followed, didn't recover pattern.

Moved back. Commented upon the fact that the present

opening %ooked so much larger. "Should be easy‘to hit into."
The first few shots were long, then varied from long to short.
"I dont know hew hard to hit, do not have the feel at all.
When I get into a good series it seems best to shoot repidly.
Overtrying doesn't do any good, get all muddled up,: April 21.
"Shoufll do begter this time, feel lots better thenm I have for
gome time. At times I can put them in without trying., When~

ever I get over anxious I'm very apt to miss." Last practice

at longer distance. Subject appeared very confident. "On

gome days when I wgtch everything carefully I'm almost certain
of scoring at Wili, and then agein I'm all off." Best score at

this distance. Brought forward again, "Have a better feel of

it at thig distance know tha amount of force to put into the
stroke. Seems easier now than it did before. I don't have %o

spot the ball so éccurately."
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TABLES AND CURVES=-~EXPLANATION
AND DISCUSSION. '

The results of the performances of each subject are

shown both in graphiec and tabular form. In tables one to

seven, comprising the results of the relearning group, precedim

the data obtéined in the present experiment, are three sam-
ples of the subject‘é performance during the origiﬁnal frain-
ing period, as recofded by Roff. The sfigples selected repre-~
sent in each case the highest of the first three scores;
representaﬁive performances at about the half-way mark in the
training:period, and_the best 306re of three performances
during the final week,

The data as‘recorded during the relearning period
follows next. First the results obtained at the original
distance and then the data secured when the subjects were
moved back to & point fifty percent farther away from the
ta%get, thé gize of the hole_beinglﬁroportionately greater :
in area. It was not believed necessary to bring the people
forward again to the origianl diétance since Roff had pioven
»conclusively.that in returning to the first or training dis-
tance the subjects suffered‘no impairment of efficiency.

The last six tables, eight to thirteen, give the rec-
ords of the new people used. The data are shown just as in
the first group; results obtained during the initiasl train-
ing period at the nearer or farther distance; then the re- |

sults as recorded when the subjects were moved back, and
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forwérd; and finally, the results when the subjects were brough
to their respéctive starting positionse.

The originel learning curve illustrated by the solid
black lines in each of graphs one to seven, of each of the
releafning group is shown togethei with the relearning curve,
fépréﬁtédaby the broken black line. The latter curves are
‘oompafatiVelyrshort. -In addition, on each of graphs one
to se#en, appear two-cuives that are illustrafi?e of the de-
cline and the variation in number per performance of the
gross errors. Thé_solid red curve is an illustration of this
during the,learning period and the broken one during the
relearning period. The second gfoup Qf graphs, eight to
- thirteen, naturally have but one each of the legrning and
gross error curvés, illustrated by solid black and red lines,
respectively. In plotting the points for the gross error
curves not all the misses of fsilures were counted, only
those that misséd the target by more than éight inches.,

It was assumed that any ball that landed off the rack, or
moré than eight inches from the edge of the hole, under the
conditions of this experiment was poor coordination on the
part of'the performer. The eight inch-zone.limit was not
an entirely arbitrary selection. The dimensioﬁs of the
twqbpenings used fell roughly between fourteen and nineteen
inches, so that eight inches approximates half the distance
across the opening.

The hits baken alone in this experiment, and in similar

ones, are not sufficiently indicative of the performer's
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real ability and progress, that is, they ars not a;true
measure of his total number of well coordi@%ed strokes.

Just the slightest error or veering in dirécﬁion may lead

to failure”yet the stroke it " self may have;ﬁggn perfectly
éxécuted'wiﬁh reference to proper loft and distance. It
might be suggested that shots falling short or goihg long
would scarcely comepnder the misdirectidn category, which

is trué,‘ NevérthelaSS the eight inch zone limit eitended

in all four»direotions. It needs scarcely to be added that
not nearly ali of the successful shots resulted from perfect

muscular coordinations.

A further comment on the 'gross error' curves. They
illustrate remsrkably well what the results of other motor
learning experiménts‘have suggested, namely that when a sub-
jéct is not well or has an off day, that hhere is almost
ipvariably a tendency tq disintegration’of muscular péttern.
Sﬁeeific observations made by the different subjects during
times when they had an injury, were not féeling well, or had
an off day, suppprt the above conclusibn. #3, T.P. shooting
aé a time when he had ahbad cold said, "I find the pabtern
véry uncértain and unstable, I have %% one moment and lose
if the néxt,“ #4, B.S. in attempting to perform after hav-
ing suffered a minor arm injury found himself wneble to feg-
ulate the force of his stroke and also admitted not having
had a clear pattern. On Nbveﬂbeﬁ;lggé#egis.G. shot a low

scoré foilowing a good day. She admitted being off usual

form, couldn't seem to settle down, try as hard as she might.



On March 16, 20, snd 27, #11 D.F.S. was much vmder his usual
form although he tried his very best. #8 R.B.'éxperienced
the same thing on Karch 9., Additional insténces could be
cited. One would be rather led to believe that after profi-
éiéncy has once been attained that ondy the ability to make
the finer coordinative adjusﬁmenfs would be disrupted, ﬁhét isg,
as long as there is nothing seriously wrong with the subject.
Such is not true however. When the subject fails to hit the
target he also makes an increasing number of bad shots.

To the writer it appeérs as very Substantiating evidence of
the whole individual active in éverylie3ponse, and that

. when counter stresses bf any kind are set up which the or-
ganism cannot overcome there is a reversion due to probable
defi&iency of energy, to iess finely differentiated types of

response,
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X, RETENTION OF SKILL

.Thé subjects comprising the relearning group without
éxception showed remarkable stabiliﬁy of motor pattern. As ré-
gards the complete numerical facts for this group tables of
results one to seven shquld be consulted. A few gsignificant
ﬁoiﬁts revealed by a study of the stetistical date mey be
notede

If an average is takeh of the total nﬁmber of hits of
the three samples given, which are fairly representative
to the scores of the'original training period, it will be
observed that the initial relearning score is either aboutb
equal to this average or well above it; In case of subject .
# 1, R.H.W., such & comparison reveals the two to be %pal,
67 and 67, Subjects # 3, T.P., #6 S¢G., snd # 7, Edd.,
exceéd their averages by 19, 3, and 8 points; respectively.
Subjects # 5, CuW., #2, B.M.M., and #4, B.S., fall short of
their averages by two, eight, and nine points, respectively.
Comparison of the averages obtained during the final we&k
of training under Roff, with the average of the first week
of relearning‘period revéals a'slight loss in proficiency '
in every case. "#l, R.H.W., came within five points of this
average; #7, E.J., within sixz; #B3, T.P., end #4, B.S., within
eight; #2, B.N.M. and #5, S.W., within fourteen; and #6,5.G.,
~within ﬁighteen points. The averages that Roff ohtained
are not shown here but his records were'cbﬁSulted to meke
comparisons. What has been pointed out means in short, that

the patterns formed in the learning of this problem are rela-
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tively éérmanent, at least were not greatly»impaired during
the papse of about six months. PFurther evidence of retent-
ivenéss of motor patterns comes fBym the subjects themseives,
as ngl be found in the introspections.

Since Roff did not enlarge the opening when he moved
his subjects back to the 15%‘feet distance, fair comparison
cannot be made of the relative stability of the motor patterns
at this distaﬁce, Suffice it'to say that a comparison of
averages reveals the fact that four out of the seven retested
at this farther distance, with the size of the opening in-
ereaéed proportionately, scbreduconsideraﬁly higher even
after a lapse of about six months, than they had during the
training period at the same dsitancé. If due allowance were
made for the enlargeé‘size of opening results similar to those
in the preceding parsegraph would be probable?

The question suggests itself in how far is the pérmaﬁgﬁ
of & pattern & function of the length or thoroughness of the
original training period. DNoghing very definite,bearing on
this particuler question,was found in the literature. A
number of experimenters in committing their subjects to re-
tésts at varying intervals have found a decided gain in pro-
ficiency. Swift's (34) subjects when retested at monthly
~ intervals rose to new peaks each time. Dowvmey and Anderson
(9) found con&idersble retentidn of skill after a lapse of -
practicé of two years. Cohen(8), upbn retesting his Subjects
8% months after the end of an experiment in throwing balls

atna target, found they performed better than at the close
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of practicé. Bradén(s) in folowing up the retentiveness

of skill of subjects uséd,in a ball tossing emperiment, fowmd
the réléarningyvery repid after a lapse of 22 months and 11
days. In a secon& relearning checkup, geven months later,
the sdbjécts showed a‘marked improvement over the first re-.
trial. Johnsdn (17) similarly found that people,who had learn-
ed to walk the fight wire two years before, could walk the
séme wire perfectly upon the first retfial without having
practlced any during the interval. The question raised ab-
ove is not answered by any of the studles referred to. As
far as the results abtalned form the relearnlug group in this
study are concerned, no correlation between the total num- v
ber of periods practiced during the training season and the
amount of retenﬁiVeness is evident. Not all the subjects

who had trained the longest made the best scores upon being
retested, Neither did the longest trained subjects progress
moré rapidly after repeatéd practices. Had the conditions
wmder which the relearning of these subjects tooX place been
a bit more satisfactory some positive evidence bearing on

this might have been secured.
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2,DISTRIBUTION OF SHOTS

In practically all motor lesrning experiments, be it
tapping, dert throwing, ball-tossing, et cetera, the correct
résponSes have been observed to be serislly distributed
teken over a total learning period. What is meaht is that a-
series of correct responses will follow consecutively, inter-
rupted pérhaps by an egqually long series oﬂfailures, Not on-
ly do the comrect responses come in & series but it has also
béén obsebved that the series pppear more or less periodiecally,
that is to say, in cértain temporal rhythmic order. It may
réasonably beszstated that all progress is rhythmic, In this
experiment, as also in Roff's, the series distribution of
suéoesSful shots was very evident. The accompanying samples

of performence record sheet, numbers 1 to 13, demonstrate

this fact, In order to show a fair distribution of both
hits and misses the records selected are such as contain
about an équal'division of both,

Roff found & rough corielation between length of ser-
ies and total daily score. The same gener&lization could be
made from the results secured in this study. Roffywas con-
vincéd that the most skillful subjects are able fo make the
longest series of hits, This is true only in a general way,
undér ideal conditions perhaps always. However, when applied
to individual cases under a variety of conditions it does:
not hold. Some very skiﬂ?ul subjects become so tense fol-

jowing & series of hits that they cannot go on without the



rélaxation which an occasional failure brings. "Again some
gkilful subjects, rather highly temperamental under unsatis-
factory and disturbing conditions perform very badly. So
length of a good sefries not only varies with the skill of the
- performer but also with‘generai stability,

The most adequate explanation of the series, which re-~
cent invertigations seem to corroborate, is a physiological
one, according to which the series are attributed as due $6
funetional rhythms of neuro-muscular activity. This appears
especially emident where performance is sustaeined over com-
paratiyély long periods without rest or interruption. With-
in limits the length of a series of hits may be controlled,
that‘is, by voluntary relaxation when tension rises, by a
pause, or by interruption. These neuro-muscular rhythms are
to some extent, or maybe entirely, a funcﬁion of stimulation
imposed and, to the extent that the stimuli méy be varied,
the distribution of the good and bad responses may be modi-
fied. |
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3.DISPERSION OF SHOTS

Roff found, as have others observed, that with the
“inoresse of perfect trials there was a corresponding inct- -
~ease in aCCuracy generallye. ‘It’seems more logical to put it
in another way, namely, ﬁhat with the development of muscular
control and more perfect coordination the subject improves
in his total performance, hence fewer shot sre bungled and the
number of hits and close ones naturally increase. The indiv-
idual pérformance tables as well as the accompanying‘disper-
sion charts, for subjects 8 to 13, show Rlearly'this very
point, a o%ntralization of shots with'the'increase bf profi-
ciency. The tabulated data serve to substantiate what Roff
indicatéd, that after a number of practicés-théré;is,xfirst,
& decided falling off in the number of widély SGatteréd
shots. At this time there is scarcely any fluchuation in
the total‘number of shots falling withTin a proximity of about
8 inches of the target. ‘It is only after the subject becomes
adept at placing the ball and the widely scattered shots
have been reduced to a minimum before a notiéeable shifting
inward starts from this zone, and the last to thiniout are
those that strike at the very edge of the opening., A study
of a fow of the records made by #1, R.H.W., teble I, the sec-
ond half of performsnces number 7 and 11, illustrate this
closing in phenomendn.

The change, that tekes place with practice with a
gstimulus arrangement as presented in this experimant bears
evidence of the fact that skill grows out of a gross or crude

mass activity as a consequence of a process of differentiation.
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The subject perceives the goal, reacts with what organization
he possésses, even though cumbersome; much like a body of re-
cruits at the beginning_of a training period, knowing what to
do and the end sought but failing in precision and correct
execution dus o inéufficient‘stimulation}and maturation.

A recruiﬁ's‘initial attempts are not random or trial and error,
every movement is made with ;reference to an end. Similarly,
the subject's first reactions though not well organized with
reference tb the goal present a pabtern of béhavimp that has
somelgéganization and is directed toward an end. With contin-
ued stimulation the gross pattern is markedly influenced, anta-
gonistic musculature realign themselves and the,conflicting
stresses become attuned, so to speak. Vith the lapse of time
maturation agsists materially in tﬁis realignment of énergy
and as‘a,resulf the organization of respdnse patterns become
léss consciously mechanical, more highly complex, leading thus
t0 & greater number of finer coordinations and adjustments.

In the end, whether or not a high’degreé of preficiency has
‘been attained with respect to the particular situation the
reaction is.still one of the whole being acting. The reac-
tions do<not become mechanized. Let the subject experience

a so-called off déy, fatigue, illness, or become distracted,
and the finer coordinations suffer at once, there is a rever-
~sion to the more crude that can function with less energy.

On the theory of performed pathways nothing of the kind would
of necessity follow, The whole ccnscious organism is conce®ned
with every response, and when disturbed the whole organism suf-
fers, although the resultant effects need not be and are not

equally evident. Through voluntary effort conflicting tensions

may, to some extent, be made to dissipste themselves iﬁ differet

Ways.
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SHOT DISPERSION CHART
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4,CHANGE OF CONDITIONS

It has already been brought out that en interval of
nonpractice'after the subject has become skilled in some act
does not detract from his proficiency when he returns to it
later., Roff found that his subjects after a period of train- .
ing, could practice at a second férther distahce for a. number
of weeks and then return to the original point and do as well
as ever. Their performance at the farther distance in ferms of
hits scored had of course been less sucessful., Similarly in
the present study a shifting from a nearer to a farther dis-
tance and then baokﬁo the former caused no bresk ih the gener-
al S6oring CUIr've . There seemed to be an indicatioﬁ of profit-
ing fiom such a change of conditions. Moving away from the
0pening’enlarged the perceptual pattern, took mote energy,
and then upon beturning to the nearer there occurred a closihg
in of the pattern énd consequently less energy.which now made
the performance easier, The group $that had been aecustbméd
to shoot from the farther distance and then returned to the
same following a nuﬁber of practices at the nearer distancé diad
not show any material profit from the shift. They did appear
more confident, but due to the fact that their perceptual pat-
tern had been narrowed down it took them a little time to re-
cover their former proficiency. Such an explanation does not
seem without some foundation if the phyiological changes of‘
the organism,and how they are induced,are considered. That
some psychological factors were at work in both cases wss

evident to the observer. ©he introduction of a change ih
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conditions added novelty, created more intense interest, reviv-
ed proper attitudes, and prése_nted a new goal or stimulus
arrangement to be attacked with renewed effort and determin-

ation,
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5+ TRANSPOS ITION

Much ado has been made about‘the problem of so-called
transfer of‘braining. The old long-accepted wotions of trans-
fer have been pretty well shaken by contemporary investigators.
No omne dehies howéver -that . pegople do progit by past experiences,

it is onlj that the theory of specificity of transfer does
: nof werrant acceptance. In motor learning experiments it
has been definitely proved that there is what is called cross
transfer as well as bélateral transfer. <The investigations
of Ewért, Bray, Downéy and Anderson, and others, all support
this contention. Roff also, in his golf shooting experiment,
fouhd positive evidence of the transfer with a change of con-
_ditions. | |
- In this study it became a special point of interest to

study the matter fuither,' It may be said at the beginning
that What has been called transfer was very much in evidence
in the présent experiment, not only of effect but of complete
methods, With a change of conditions the stimulus arrange-
ment as a whole is different. In this paﬁticular study it
was either an exggnsion or contraction of a relatively con~
stdnt pattern. Three subjects started their training at a |
distance of 13% feet from the lower edge of the opening,

and three starfed at a distance qf 9 feet, the areas and the
dimensions of the openings Wére relatively the same from
each distance. After some weeks of practice the conditions
- for the two groups were reversed. A number of practices

followed under the changed conditions and then the subjects



. 90

weré shifted back to their respective starting distances
for a final week. The table (below) shows the results of
transfer and at the same time what happened with a change

of conditions§

The first three subjects changed from long distance
13% feet, to short 9 feet, and back to original; the second
three from short %o long and back to short or origimal.

The results represent weekly averages.
ssedubjects..week before..first week..second Wesk.. back to.s

change of change of change - original
#s, RB. 53 et 65 a
£ 9, MM 37 51 45 35
#10, N.R. 42 . 49 | 47 44
#11, D.S.F, 40 31 25 42
#12 ,‘ WeB. 60 . 33 30 52
#13, AP, 56 36 42 52

Figuring on the basis of the total number of hits
scored by each group at the end of a certain performence,
the progress of the three shooting from the nearer distance
had been more rapid, and it also indicates that their pro-
blem was the easier, granting that the abilities of the thése'
three Wég‘notfsuperior. When the three that had’started at
the farther distance were brought in to the 9 feet distance
each went to a new high peak fhe'first‘time forward, #8, R.B.,
increased his by seven points, #9, M.M. by one, and #10, N.R.
by eight. The thréa moved back to the 13% feet point in every
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instance fell below their average performence attained at 9

feet, #11, D.F.S. by five points, #12, W.B. by twenty-two,
and #13, A.P. by eleven. It is & sprprising $hing §6 mobe
that the sum of hits scored by the three brought forward
during their initial performance is greater than the sum
abtained when the best scores of each of the forward group
are addéd, the sums stand 179 against 176. If averages'

aié takén over & series of pérformances the sam%.thing still
Rolds, the differencies aré more striking.  The precéding
table illustrates this to some extent. |

In short, the group shooting from the farther distance
had gained more insight relative to the coordination required
for the nearer, while they were practicing at the farther
distancé, then had the group practicing at the nearer over
-a long périod. Experience obtained at the farther distance
encompassed the necessary requirements at the shorter distance.
There is also evidence of transfer of the part of.the sub=-
jécts who moved from the 9 to the 13} feet distance, although
less outstanding. #8, DeF.S. made a better score on hig ini-
tial performance than he had the period previous while shoot-
~ing from regular or short, the latter was not one of hig
better scores however,

It appears that in a problém of this nature when a sub-
ject is shifted from one task to another that theoretically
is not more complex,but psychologically is, that thebe is
less li%ﬁihood of an equal amount of tramsfer. Individual
differences are admitted and recognized, however fhey |BYe

not great enough to falsify the preceding statements. In
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sum one may fqel with reasonable certainty that insight in-
t0 a problem is not sufficient for its proper solutioh when
it presents a stimulus arrangement that takes more energy
fhanvthe organism has been expending. Before a sufficiently
adequate regponse to an enlarged stimulus pattern is possible
the organism nust maturate'to‘a corresponding degree, which
takes time. |
o Roff was of the opinion that in the case of direct‘A
transfer the score under the new conditions, distance %
greater,'shoﬁld reasonably be expected to approximate 2/3 of ° .
the score made under the original, 9 feet distance. The preéf
sent writer is at a loss to understand how he could justify
any prediction of the sort, since so many new factors enter
in when fhe subject is moved back. The pérceptual pattern
is enlarged and in addition the farfher distance permits of
aﬁ entirélﬁ different sort of shot. It isn't merely having
" to put more force into the stroke or of hitting the ball so
much harder. |
It is interesting to mote hoﬁever, that Roff's 2/5
estimate‘asvbeing indicative of direct transfer is not far
-off the mark established by the two grbups in the present
study when they were shifted from one distance to another,
either fifty per cent farther away or that much negrer, It
must be remembered of course, that in the presént experiment
the openings were kept propertionately the same for both
| distancés. It appears to the experimenter that it isnégééﬁ

indicative of direct itransfer under either Roff's conditions
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or the present. At neither time were all the possible #ar-
iables kept proportionately constant or under controi, AS
yet no psycho-phyéiéal fprmula has‘been invented or stand-
ardized by means of which éﬁy fairly gccurate estimate could
be made of the necessary amount of variation that should
follow at varying distances in order to be indicative of

direct transfer,



94

6« WARMING UP

A factor that apparently facilitates the rapid condi-
tioning and the formation of motor patterns is the so-called
'warming up' process. The term as used by psychologists
seems to connote sométhing different from the common usage,
, it needs to, if it is used; Different experimenters in
. studying motor‘learning have been assured and have empha-
sized the fact, that a Warming up period is essential and
coﬂducivé to expert or the ﬁest performance. The guantita-
%ive data in the present study revealsthat in general more
hits Weie scored in the latter half of performance, 11 out
of the 13 subjects show improvement, tﬁo, #9 amd #12 did
equally Wéll in both. Warming up as such scafcely explains
the difference however, uhless the term is brdad enough to
covér a multitude of things. The opening of a practice

presents a different picture than does the close, and what's

more, the reactions of the subject change. as thepnd appraaches.

If a skilled subject started his practice ~with the same ih=-
tentness and care that he exhibits toward the end the daiff-
erencé at any time would be slight. If warming up is so
essential how are we t0 account for the fact that skilled
peoyle can go through a complex performance without such a
preliminary period. The resson that a performer becomes
more proficient after he has taken s number of trials is

due them to the relearning that is going on, the pattern is

becoming more highly structured.

Not infrequently during thé pPesent experiment some of

the subjects would take what they called a few warming up
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gtrokes. It was observed, after some proficiency had been
attained, thaﬁ as often as not these preliminary shots were
good, often a greater percentage than aftér a count was kept.
The differencé between the performance of the first and se-
cond half is due to the accentuation of the pattern or to
the use of more energy, manifested in both the additional
éffort put forth and the change of attitude. In short, or-
dinarily the subjects tried haréer toward the close than at
the Reginning., Overtrying does not do any good, mevertheless

a certain minimum of effort is necessary.
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7. INDIVIDUAL DIFFERENCES.

Inyiearning a complex problem of the type presented
in this study, the general reactions of the subject to the
situation are of interest., Individual differences were wed
ét‘once appareﬁt. No two of the subjects even as much as took
* the same stance, and varied still more in the finer movements.
The subjects, as explained earlier, were not instructed as
tOVStancé, stroke, or method. Each developed~his or her
own fechnique,'somé”what patternedrafter g standard perhaps
bu€ none the less individual. It appeared that methods
wéré discovered and improved upon without conscious intent
ﬁin some cases, With the exception of one or two of the more
6r less experienced mone had what might be called & set form,
and the least experienced never really did acquire a set stance
- and swing. SOme}were constantly modifying their tactics or
trying something new in the way of grip, use of wrists, ex-
tent of follow-through, length 6f~back-swing, spacing of
shots, use of one or more then one ball, spotting of ball,
moving or not moving form poéition during performance, putting
forth great ﬁffort or scarcely any, and possibly many other
things not observed,

Iﬁ their ekplanation of the factors believed pertinent
to the solution of the problem different points were stressed.
All agreed that a certain amount of muscle tonus was essential
- but beyond a variable maximum tenseness it lessenéd efficiency.
The factor of relexation was also emphasized by all, as the

introspections reveal. Some felt that progréss lay in the
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ieduction of variables relating to stance and general tech-
nique, élimination of unfruitful ones coming with experience.

In regard to,the things that influenced them one way
or another the subjects held decidedly different opinions,
Vhat was annoying to one, as for example the return of the
ball down the runway, another would not be &isturbed by it
in the least. In every case the return of the ball was a
part of the total pattern, less signifieaht,fo gsome than to
othefs. As the experiment continued the individual differ-
ence showéd4up even more strikingly. There was a noticeable
shifting in the importance bf detéils that went to make up
the total 81tuation indicative of changes taking place in
the perceptual pattern, not equally rapld and extensive in
all subjects to be sure.

Thé ease or difficulty with which a subject could get
started énd keep going varied considerably and influenced
later results. In gegeral the more analytical were not as
much affected by the results whatever they happened to be.
The more highly sensitive subjects, following continued fail-
ure or interruption, became too tense, and not infrequently
were unable to regain ordinary stability,

What has preceded suggests that certain qualitétive
factors are of special importance in the scquisition of skill
in a complex motor performance. Those to be mentioned and
briefly_discussed were observed to be significant, however it

is not to be assumed that the list is exhausted.
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8, PHYSICAL CONDITION AND SUBJECTIVE STATES .

An observation that has been made by practically all
experimenters using humaﬁ subjects is tho&physiolbgical
ehanges‘markédly influencé individual reactions. Swift(3l),
Bray (4), and Roff (26), make it a special point of emphasis.
illness, injury to somé limb, nerve, or muscle, nervousness
'pOSSibly brought on by excitement or extreme fatigue, emotio-
nal disturbanée, more'particularly 8 form of stage fright, |
have all been observed to impair proficiency in motor learn-
ing. In the present study.ef factors enumerated above were
noted to be the primary causes of iack df efficiency. Al-
most invariably if the performance was undertasken or contin-
ued whilé any of the above conditions existed there was a
great impairment of ability. fhe‘point is well illuﬁtrated
by following observations. #13, A.P. Pell off considerably
éfter,a lapse dﬁe fo illness and his shooting suffered
' whenever & strain developed in his back. This latter ob-
servation applies to‘most of the subjects, loss of pattern ;
with growing strain or stiffness, Colds also proved &istract-
ing and lowered the efficiency of the subjects, #11, D.T.S.
is a special case. #10, N.R. Was‘very erratic during the
- wrestling season, in part due to minor injuries. Immediate=-
ly with the close of active participation his curve rises con-
sistently. #8, R.B. was handicapped by & lame wbist, #5,B.S.
by a sore arm. Nervousness induced by the presence'of spec~
tators caused some of the subjects to do badly.

Not alone the unusual physiological changes determine
the nature of a reaction, it is also known that normal met-

abolic and glandular changes constanfly going on in the
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the body influence the responses ﬁade in‘any given situation.
It has keen observed that these normal physiologiéal changes,
appearihg periodically as they do, both account for and ex-
plain the various characteristic rhythms appearing in connec-
tion with continuous work curves. The series destribution
of shots, disouséed eérlier, shows periodicity, and are not
e Bhis voluntary control of the subject. The réasonable
explanation seems to be that muscular coordinations and men-
tal states are modified coneurrently with periodié physio-
logical changes. ‘

<  Mere subjective states, as Swift(31) end also Roff(26)
indicated, were found in this experiment to be a false index
of the subject's probable performance. As like as not a
subject would turn in a high score complaining about not
being in the right mood. Suoh'inconsistences can idpart be
attributed to thé frequent chégé of attitude and interest,
The reletive effedéts of a good or bad stért,‘and of good. or
bad shots or seties during the ?erformance, influence the

final result. It must be said however, that a confident

approach, a positive assurance of being able to hit the tar-
get, often appeabed to be a favoreble contributing factor

to succéss, #84 ReBe reached a new high score on February
25, he felt assured at the stert he could improve. On

March -9th he did very badly even though he was in a very fine
mood. Prealctlng a bad score on hls 15th practlce he mever-
~ theless did very well. #9, M.M. started his fourth prac-
tice with confidence, did very well until he became over-
confident. #13, A.P. predicted & low score on larch 24,

felt tired, he reached a new high mark. The few observations

seleoted at random are typical of meny, they tend to con-
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firm what was said above that self-assurance apparently con=-
tributes to success while mere moods are not reliatle index

to probable results.
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9, EFFORT AND PERFORMANCE.

It was vefy early observed that the application of stre-
nuous effort is only effective to a certain point, the amount
expended voluntarily does not correlate with accomplishment,.
Effort unléss sustained by additional motives and the nec-~
essary and proper conditions does not lead to fina motor coor-
dinations. Roff (26) and Tukayas (36) in their studies
commented on the fact that progress made is not in keeping
Wifh effort expended. Their conclusions are strikingly
bbrhe out in the present experiment. The instropective date

reveal the truth of this many times.

On March 9th #8, R.B., shot a very low score although
he had tried with extra effort to do welle #9. M.M. exper-
ienced the same tﬁing on March 30th, strenuous effort did not
lead to & good score. #11, D.F.S. during his 18th performance
undervdesperate efforts scofed only once out of 25 attempts.
#12, W.B., made very rapid progress at the shorter distance
“but when shifted to the longer his best efforts resulted
only in a véry mediocre score. The experiencé was common
to all; whenever the pattern was unstable sﬁrenuous efforts
could not establiéh it. These unique experiénces invalidate
the old trace theory, they are apparently the resultanfs of

‘inadequate neuro-muscular organization.
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- 10._ATITITUDE AND PERFORMANCE.

Much ﬁaé”beén written with reference to attitude as a
‘factor when of the right sort, as a possible aid to learning.
Numerous studies and observations have been made in an att-
embt'to measure the influence of attitude or intention. One
0f the earliest experiments that had for its siﬁ the compar-
ison of units of work done under two different attitudes
wés carried on by Wright (40), He found that under an incen-
tive & Subject not only aécomplished more, but also became
less fatigued., Bronner (6) findg the results of mental
tests greatly.influenced by mental attitudes. The influence
of attitudes to amount of goutput in practical situations
has been studied and found to correlate with laboratory
results. (18) |

The conclusions reached by Freeman(12) and Sanderson(zﬁ)
in their recent works on the influence of intention and atti-
tude(are,‘in subgtance, in accord\with those of an‘earlier
- period. Sanderson found, in studying the effect of motor
learning, after instilling in the subjects & specific mentsl
set, that intention is an essential factor to learning.
Freéman, by the use of association problem, found that aim-
less repetition was of no consequence and conchndes that an
attitudé of insight is more important in'learning complex
material. What has been found true by tﬁe various people
mentioned was very much in evidence in the present study.

In case interest was lacking, whenever the attitude was one
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of going through so many motions, of getting the thing done,
the performance was so much time wasted as far as learning

and improvement were concerned.
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11.EFFECT OF AUDIENCE UPON PERFORMANCE.

It is common knowledge that individusls are often
unable to perform well under critiéal supervision or under
‘the eyes of &n inquisitive avdience. Laird(22) studied the
changes in motor control and individual variations of subjects
| wheh working under the observation of both a friendly end a
silent audience and when performing under & noisy and dispara-
ging audience. Great individual differences appéared, al=-
though in all subjects steadiness and coordination diminished.
Gates(13) in‘an attempt to get a quantitative measure of the
§effects of an auﬁiénce upon the coordination of mdtor process-~
es of a group of subjects found that the mere presence or ab-
sence of spectators héd little effect, except in pdssibly a
high;y‘superior-or sensitive individual. Allport(l) is con-

vinced of this latter contention aftef feanalyzing Gate's data.

| The subjects used in this experiment with perhaps’one
6r two exceptions disliked to shoot while spectators were
present. It did seém tb maeke a diffeience who the specta-
tors were, there apparently was less objection to beingvob-
gerved by those taking part in the experiment, although a
few at the begimning evinced, what appeared to the experimen-
ter,a form of stage fflyght without an audience. Comments
madé at different times by the subjects,'substantiated by
their reactions, was confirming evidence that they found it
more difficult to make fine coordinations with an sudience

present.,
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INTERPRETATION

The learning process insofér ag it appeared to the ex-

- iperimenter, supplemented by quantitative and introspective
data, could in 1o way be said to hav#%een the outgrowth of
early random performances mechanized by repetition. The pro-

.'ceés from beginning tovend showed signs of organization, al-~
though'the initial trials were as a whole less markedly inte-
grated responses. Without some organization it is scarcely
conceivable that an organism could respond to a situation,

'let alone establich a correct response which is of necessity
complex. Although the subjects tried very hard in the be-
ginning, perceived their goal, their efforts were in the main
ineffective. The wide scatter of shots and the infrequent
hits; clearly shown by the tables, charts,and curves, indi-
cate the lack of adegmate and sufficient organization.

Wﬁth practice came freedom of action and , also greater
concentration of results, which in part may be attributed to
a truer alignment of.museulature involved. With increaded pro-
ficiency the‘subject needed less to adhere to & rigid routine,
signifying the development of a general pattern of action;
This becomes more evident when it is remembered that the sub-
jécts could respond ably under altered conditions. “he point
hasg been made,-supported by the ﬁ%ults,”that improvement and
stability in motor performance camnot be willed. The exact |
6oordinations come with practice and maturatién, The fact
that they are not subject to voluntary control and are great-

ly influenced by physiological changes leads to the conclu~
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sion‘that action patterns are the resultants bf neuro-muscu-
lar organization.

The é&orrect éolution, as has been suggested, involved
more‘than‘mere_insight. This is also shown by the fact that

- gome of the ﬁew subjeqts, who possessed congiderable gblf
technique and head practieai experience, were unable at the
outset to react to the problem as efficiently as the less proQ
ficient of the relearning group. Rational judgemeht while
Yery esaenﬁial is of little avail until neuro-muscular organ-
ization, made possible by stimulation énﬂ maturation, has had
Qo;_pporfunity to'develop. Skill in a motor performance does
not come without practice, however it is to be noted that the
prober alignmeht of enefgy often appeared to be a rather sud-
den pracess once the situation was clearly perceived. This
apparent suddenness of perceiving new relations and the
knowing how to do without beihg able immediately to execute
corréetly, are indicative, according to Coghill(7), that
there is & men 'forward referencel in neural mechanism aé
well &s in behavior.

Coghill was led to the above conclusion following é_
very'careful study of the Ablystoma and the findings of cdm-'
parative embryological studies. Thorough analyses convinced
him that the order of development of the conditioning sjstem
is from centre to the sense organs. He also discovered in the

| Ablystome, what embryologists have found true to a greater
degree in humans, that there exist in the association and

motor systems an overgrowth of neural mechanisms beyond the

capacity of the ofganism to express their full nervous poten-
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ial in behavior. ;

| Coghill(7, pp.93) says, "Dhis overgrowth of the condi-
tioning mechanism cannot intrinsically anticipatg the parti-
cular remote situations; but it must represént potentialities
r’of behavior that can come to full expregsion only in the fu-
ture. This is notuto/say that the mechanism im question

has no function in earlier periods. . But it certainly

means that there is a mechanistic equivalent for man's abil-
ity to devélop attitudes that‘can come to expression only

in future behavior,"

‘ Coghill's observations and suggestions as applied to
human behavior offer an advanced and reasonable explanation
of certain featires of learning that have baffled scientiéts,
and they appear to account in a unigue way for certain steps
in mOtpr’learning thét cannot readily be explained otherwise,
In this particular problem, as Roff also was convinced, the
behavior observed was a case of "forward reference, in that
the subjects, as their own comments verify, perceived thé
goal, knew what they were required to do, but found their
best efforts unavailing until their neuro-muscular mechanism
had been adequately conditioned by repeated stimulation and
gubsequent maturation. The energization of the perceptual
pattern cannot fall below a certain minimum if the response
to the situatioﬁ is td be sustained and continue in rhythmic
order. A number of factors, ail a part of the whole situa-
tion contribute to the acquisition of skill, the lack of one

leads to loss of balance and the performance suffers.,

That a state of well being igs important in sustainddg
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and hastening the structurization of motor patterns has been
emphasizéd. TLack and dissipaﬁibn of'energy resulted in'less
finely coordinated responses, gnd,voluntary efforts on the
part of the subject to improve coordination at such a time
are futile and often lead to further disintegration of pat-
‘tern. While most of the subjects confess a recognition of
~ the correctApattern when present, their moods as such are
Varvery poor indication of its stability.
In 6onclusion it may bé restated that the ?rinciples
of the trial and error hypothesis as applied to hyman motor
qlearning_‘ar'e.inadequate and unjustified,gras far as the re-
sults of this ex@eriment are concerned.Ii'is true that the
initial attempts are crude compared to those that follow
with repeated stimulation and growth, yet in every stage of
the léarning prbcess the response is the whole being acting

to the total situation as it is perceived at that time.



109

CONCLUSIONS

A; From Quantitative Data.

1. Thevevidence appears quite‘conciusive that the motor
patterns developed under the conditions of this ex~
periment are relatively permanent.

2. The quantitative data revesl that improvement was ra-
pid during relearning as long as interest was sustained.

3+ Successful trials appear in groups and the group series
tends to lengthen with increase of proficiency. There
seems to be a rhythmic periodicity in the frequency of
appearance of series,

4. There is a rough positive correlation between length of

© successful series and total daily score but the most
proficient subjects do not consistently get the long-
est series. ' , '

5. With the increase of gkill there is a general improve-
ment in accuracy, the gross errors become less frequent.

6. Subjects trained at the shorter distance could return
to it, following a few weeks practice at a farther dis-
tance, and suffer no impairment of proficiency.

7. Subjects trained at the farther distance and upon sub-
sequent return to the same, following a few weeks prac-
tice at a shorter distance, did not immediately recov-
er their usual proficiency. The indications are: that
with a return to an enlarged stimulus pattern a little.
more time is needed to recover previous coordinations.

8. Transfer was more evident in the case of subjects brought
forward, that is, with the contraction of stimulus pattern.

9. In general a greater percentage of successful trials is
made in the latter part or second half of a practice per-
lod. Evidence fidr the necessity of 'warming up' becomeﬁﬁess
, - nronounced with the differentiation of pattern.

10.Learning of a complex motor problem such as presented
"in this experiment does not proceed gradually, sharp
rises are common, :

B, From Qualitative Data.

- 11, Methods are hit updn and improved without conscious
intent.

12. Learning goes on in spite of, rather than because of,
recency and frequency. :
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13, Physical well being is essential to the best perform-
ance; deenergizing physiological changes disrupt
highly coordinated patterns materially. Loods are
very unreliable as indicative of pattern stability.

1l4. A variety of extraneous factors such as the presence
of spectators, noises, talklng, rebound of ball,
affect motor 1nstabllity or give rlse ~to 'irrad-

- iation patterns.

15. A certain minimum of effort is essential to progress,
though the maximum is & variable stendard. There is
no correlation between excess effort expended and
success. The act cannot profitably be made too ob-
trusive. ' :

16, Periodic physiological chénges may govern the fluc-
tuations observed in mobtor performance.

C17. Impfovement seems to be due in psrt to the maturation
of the organism mot only during the time of practice
but continues after the practicing period.

18. The constructlon of an action pattern requires some
time, & 'period of initial delay' preceding the exe-
cution seemingly is effective to more rhythmical
coordinations.

19, lMore than mere imsight is needed to become proficient
in motor performances, adequate neuro-muscular orga-
ization is necessary.

20. It is reasonably evident that the whole being is con-
cerned in every response and that maturation is the

basic phenomenon in the dévelopment of motor config~
urations.



BIBLIOGRAPHY

1. Allport, F, H.,Bditorial Comment Upon the Effect of an
Audience.  Jour. of Abn. and Soc. Psy.
- 1924, Vol.1l8, 342-44,
2. Batson, W. H.,Acqulsltlon of Skill, Psy. Mono. 1918,Vol.91,
' p.92-
3., Braden, ®¥. P.,An Experiment in Motor Learning and Re-
v - leerning, Jour. of Edu. Psy. 1924, Vol.l5,
PPe313=1b,
4, Bray, C. W.,Transfer of Learning, Jour. of Exp. Psy.l928
_ Volell, pPpPe443-67.
5., Bryan and Harter, Studles of Physiol. and the psy. of the
B Teleg. Language. Psy Rev. 1897-99.V0l.4, p.27
Vol.6, p.346
R Bronner A. P, ,Attitude as it Affects Performance of "Teste
: : Psy. Rev. 1916, 23, 303-31.
7. Coghill,G. E., Anatomy and the Problem of Behavior.
‘ No Y. Inacmillan 1929, .
8. Cohen , W., Einfluss &ﬁibbung auf die Wurflelstung, Zsch.
. 7. angew, Psych. 1927,28, 369-438.,
9., bDowney and Anderson, Hetenbion of bklll after Lapse of Pra-
, tice. Am. Jour. of Psy. 1917, 28, 396~-408,
10. Dorcus,B. H., Performance of Athletes in Goordination Tests,
Jour. of Comp. Psy. 1923, 3, pp.475-00.
1l. Ewert P. H,., Bilateral Transfer in Wirror Draw1ng,
Pedo Semo 1928 596"'4080
12, Ereeman ,Go L.,The Influence of Attitude on Learning.
. Ja Of Geno Psyo 1950 5 98"1120
13, Gates, G. S., &ffect of an Audlence on Performance. Jour.
of Alnt Soec. Psy. 1924, 18, 334-44, ;
14. Helson, H.,The Psychology of Gestalt Am. Jour. of Psy.
Vol.36, 1925, Vol. 37, 1926.
15, Hsaio, H. H., A buggest1Ve Review of #estalt Psy.
Psy. Rev.,, 1928, 35, 280-297.
16. Jog@on Buford, Practice Effect in a Target Test.’
Psy Rev. 26, 1919,300-16.
17. JoHSon, &, B.,A Study in Learnlng to Walk the Tlght Wire.,
. ' Ped. Sem. 1927, 34, 118-28.
18. Kitson, A. D.,A Study of Wiorkers under a Particular Wage
, Stimulus. Univ, J. of Business. Nov. 1922.
19, Koffka, K., The Growth of the "liind.
Ne. Y. Harcourt Brace, 1924,
20. Kohler, W,, The WMentality of Apes, London Kegan Paul, 1924
21. Kohler, W., Gestalt Psy. N. Y. Liverlght 1927,
22, Laird, D A. ,Changes in Motor Control under the Influence
of Razzing. 9Jour. of Exp. Psy. 1925, 8,pp.50.
23. licGoesh, J. A,,Acquisition of Skill.
Psy. Bull. 1927, 24, 437-466.
24, McGoesh, J., A" " 1929, 26, 457-498,
25, Peterson J., Experiments in "Ball- ~-Tossing
Jour. of Exp. 1917, 2, 178-224.
26+ Roff, m.,A ugudy of the Ledrnlng of & Complex Hotor “erfor.
930,



27

28,

29.
50.

- 3Q.

3%,

39,
40.

Sanderson 5., Intention in Motor Learnlng. -
~ Jour. of Exp. Psy. 1929, 12, 463~ 89.
Seashore, &, H., Studies in Hotor Rhythm
Psy.. liono. 1926, 36, 142-89. ‘
bnocldy, U, S.,Am. Exp. Analys1s of'frlal and Error Learning
in Human Subjects.Psy.iiono. 1920 28, No. 124,p 78
Snoddy, Ge S.,Learning and Stability
Jour. of Appl. Psy. 1926, 10, 1-36.
Swift, E. J., Studies in the Physio. and Psy. of Learning
Am. Jour. Psy., 1903, 14, 201-251.

, Swift, E. J.,The Learning Process A Griticism end a Theory:

Psy. Rev. 1929, 36, 27-45.
Thornd ike Eilﬁuman Learning, Yhe Century Company, N.Y.1931
Travisg, L. The Effect of a Bmall Audience upon Hyeg-Hand
, éoordlnatlons, Jour. of Abn. and Soc.Psy.
1928, 20, 142-46, .

| Tukayas S.,4An hxp btudy of Attention from the Standpoint

of lental Efficiency, Psy. Mono. bupp. 19&8,
Vol. 25, p.46e.

Jiaghburn, H. F.,Gestalt Psy. and Liotor Psy.

.A.o Jo P. 1926 57 516"5200 -
Wells, ¥. L.,Normal Performance in Tapping Yest.
.A.o Jo Po 1908 14: 201"510 =
Wheeler Re H.,Sclence of Psy. N.Y. Crowell, 1929.
firight, Wm. R., Bome Effects of Incentives on Work and
‘Patigue.,1906, 13, 23-34.



