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CHAPTER I
THE PROBLEM AND ITS BACKGROUND
The Problem

Major Purpoge of the Experiment.- The msjor

purpose of this investigation is to study tuition as a con-
dition affecting lesrning. The investigation is restricted
to an analysis of the process of learning s complex motor
skill (archery) by two groups of women college students
under conditions comparasble except for the experimental
variable of tuition. The members of one group were given
regular snd systematic instruoction in the technique of
archery, of the type commonly presented by teachers of this
sport. The members of the second group practiced archery
under the observation of the experimenter, but without in-
struction. It was sssumed that the group given tuition
would show greater improvement than the group learning with-
out tuition. The interest of the study, however, centers in
the process of learning under these %wo conditions, rather
than in the level of attainment.

Specific Questions.~ The data obtained from this

study mey shed some light upon the following questions:
1. What is the effect of tuition in archery upon those

1
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agpects of learning represented in curves of learning?

a. In what respects are the characteristics of the
learning curves similar or dissimilar for sub-
Jects systematically instructed in archery and
for subjeets learning archery without instrue-
tion?

b. What effect does systematie instruction in
archery have upon the rate of learning snd
level of achievement?

2. How are the factors of intelligence, size, experience
in physical education, and personality related to
echievement in archery, for the two groups compared?
Specifically, for each group:

a. What is the relationship between intelligense
test scores and achievement in archery?

d. What are the relationships beiwsen measures of
height and weight, and schievement in archery?

¢. What is the relationship between previous
physieal education experience and schievement
in srchery?

d. Whet are the relationships between certain per-
sonality traits asnd aschlevement in archery?

3. How are fluctuations in the learning curves of individ-
uals and groups learning archery related to the presence
or absence of tuition? Specifically, for each group:

8, What is the direction of changes in score within
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single practice periods?

b. What is the direetion of changes in score be-
tween practice periods?

¢. What changes occur in achievement following a
week's ceassation from practice?

d. What changes occur in sachievement under the
stimulation of competition in a ftournament for
beginning archers?

4., What light upon the process of learning archery in the
presence or absence of tuition is shed by the intro-
spective reports of subjects and by non-guantitative
records of behavior kept by the experimenter and other
trained observers? Specifieally, for each group:

a. To what ideas do the learners attend during
the successive practice periods?

b. What technigues of archery do they scquire
during the various practice periods?

¢c. What stages appear in the course of learning
archery?

d. What are the effects of observatic of other
learners during practice?

. What reasons do the learners give for their

fluctuations in performence in archery?
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Implications of the Problem

Eduecational Implications.- In education there has

besn mush interest in the manner in which lesrning takes
place, and in the conditions under which learning is ad-
vanced. In the elsssroom, children setively learn to solve
problems. It is the teacher's duty to gulde the children
in acoceptable work methods, and +0 prevent them from making
errors. The teacher also tries to motivate the children to
do better work.

Tuition is given in order to aid the students in
learning. It is expecoted that students so sssisted will
progress more rapldly than those not given instruction.
While this matter will be given attention in the present
study, it is not the main interest of the investigator.

In laboratory studies of the effects of practice
on learning a skill, experimenters have almost invarisbly
set up rigld conditions for presentation of the learning
problem and for stimulation of the subjects, snd then left
the subjects to their own devices. Teacechers of skill do
nothing of this sort. Instead, they demonstrate, analyze,
end deseribe the correct process while drilling the students
in methods of work whieh prevent errors.

Investigators have studied the effects of the
amount of practice engaged in, the temporal distribution of
practice, the loss in achievement without practice, and

other similar conditions éffecting learning. There have
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been relatively few investigations which study tuition as a
condition of learning, and the sffect which this tuition has
upon the process of learning. More knowledge on this sub-
Jeet is needed.

This investigation deals with tuition in archery.
The instruction was given in a typiesl educational situa-
tion, not in a laboratory. The tuition given was of the
sort that is given in other motor skills, namely, general
instructions in technique, presented to the slass in a
sequential order. While students were practieing this
technique, they were also given individual assistance by
the instruoctor.

From the statements just made, it may be seen
that the findings of this investigation are potentially sig-
nificant for the whole field of instruetion in motor skill.
AAlthough no olaim 1s made that any conclusions reached for
archery should or can be applied to other skills without
verification for these other types of activity, this study
should possess interest snd prove éuggestive both for the
general psychology of sgkill and for mseny areas of instrue-
tion, especislly in physieal education.

Implicstions for Teachers of Archery.- In

presenting a complex skill to beginmers, it 1s customary
to teach the form, or methods of practice, whiech experts
elaim to have found to be most suecessful. This insist-

ence upon sacquiring a certain technique msay have various
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effects upon the learner and the learning proecess. I
teachers know more about the effects whieh tuition has on
the efficiency of learning, they should be better able to
direct their students.

In most skills, several different forms are
taught by the various teachers. The form which is used by
the majority of the outstanding performers in the skill,
such as districet and nstionsl chempions, is usually pre-
ferred. Thils preferred form will be taught by the teachers
as soon as knowledge regearding it is disseminsted. There
have been very few scientific investigations ascertaining
the relative merits of one form as sgainst another in
archery. Information of this sort will be of great value
to teachers of srchery. The present study bears upon this
problem, although not specifically devoted to & comparison
of various forms.

On the other hend, the greatest value of this
study for teachers of archery is more likely to be found
in the light i+t may shed upon thelr problems of instrue-
tion. The detailed analysis of the objectively observ-
able behavior and the subjectively reported mental
processes of girls learning archery should be of direct

asgistance o teachers of this skill.
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Literature Related to the Problem

Introduction.- The litersture which was reviewed

before undertaking this investigetion included summeries and
handbocks on pesychology, receut textbooks on psychology, in-
vestigations involving motor lesrning, =rnd investigations
involving tultion and learning. The textbooks in archery
were revliewed, as well as those investigations which in-
volved this skill. From this review wes selected the mate-
rial which would have a bearing on this investigation. The
following psges present a resume of (1) investizations sad
literature relating to the skill of archery, (2) investigza-
tions and literature relasting to the form, fluctuations,
and plsteaus found in learning curves, and (3) ianvestiga-

tions involving tulition in relation to motor learning.

Barly Investigation Using Archery to Study Learn-

ing.- A pioneer experiment in which archexry was used as a
means of studying the soquigition of skill was reported in
1915 by K. S. Leshley. ! This investigetor studied the

mechenism of habit formstion. He used archery in order to

1 x. s. Lashley, "The icquisition of Skill in
Archery," Cernegie Institute, Department of Marine Biology
Papers, Vol. VII, pp. 109-10. Washington, D. C.: Carnegle
Institute of Washington, 1915.
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&vold the complexity of langusge hablits. Lashley used
elght subjects who shot outdoors. There was no control of
wind, welght of arrows, tightness of the bow string, or of
temperature. The subjects were given verbsl instructions
in noecking, drawing, and loosing the srrows. They were
t0ld nothing of aim, point of aim, or body position. Each
subject shot twelve arrows 2 day for thirty days. Progress
was plotted for each of the subjects. The experimenter,
who read books about archery, took part in the experiment.
The graph plotting his imvrovement showed quite different
progress from that made by the other subjects who had no
trainiang. This one man had greater initial succeess than
did the others of the group. His final achievement was
much grezter, and his learning curve showed fewer fluctu-
ations and losses in score than did those of the other
subjects in the experiment.

It was thought at the beginning of the present
investigatidn that the data collected from this one subject
in Lashley's experiment might be indicative of the type of
evidence that would ve collected from & group of subjectz
all of whom were given tuition in srchery. It was also
surmised in the present ilanvestigation that the records of
the group which practiced without tuitica would be similer
to the records of Laghley's seven subjects who had no in-

struction in archery technigue. The findings reported
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later in this study indicste that these assumptions were

-

velid.

Achlevement in Archery.- More recently, Hyde &

investigated achlevement in srechery. This investigator in-
gtructed the subjects in the fundamentals of the skill for
three weeks before recording their scores. The subjecis who
practiced in the morning were superior to those who practiced
in the afternocon. This was attributed to the fset that both
groups shot their arrows outside, and there was more breeze
in the afternoon than in the morning. Hyde found no corre~
lation exlsting between the mental ability and archery
gbility of the students. The subjects showed a slight pos-
itive correletion beitween helight and score, zas well ag be-
tween weight and score. These subjects showed a stesdy

progress 1in achievement throughout the praciice periods.

Technigue of Lesding Archers.-~ A& survey of the

technigques employed by the leading srchers in the United
States and Canada has been made by Craft. 3 fThe purpose of
this survey wes to ascertain the polints of technique common

to the majority of the best archers. Craft summarized the

2 ®aith Hyde, "The Measurement of Achlievement in
Archery,™ Journal of Educational Resesrch, XXVII (May,

® Dave and Cia Craft, The Teaching of Archery,
Pp. 66~73. New York: 4. S. Barnes and Company, 1936.
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findings in terms of method of aim, hold on the bow, anchor
position, loose, bresthing, and stance. In the main, the
form used by the ms jority of these archers was thet taught
to the subjects of the present investigation. The details
of this technique will be given in Chapter II.

Methods of Teaching Archery.- Various methods of

teaching sarchery have been presented by several suthors.
Craft %95 has drawn up a detsiled progression for teaching
both beginners and advanced archers. Miller 6 outlined the
technique used by many archery teachers in the country.

Anelysis of Learning.- Bills, ! in his textbook

on experimental psychology, states as his opinion that most
learning can be divided into two types: (1) perceptual motor
learning, or the formation of habits of asts of skill, snd

(2) ideationsl learning or memory. He classifies studies of

4 Dave and Cis Craft, op. eit., pp. 37-66.

5 cis Craft, "Suggestlions on Teaching Advanced
Archery," Journal of Health aud Physiocal Education, VII
(May, 1936), 2822-23, 252-58.

6 Myrtle Miller, "Helps for Archery Instructors,”
Individusl Sports Guide, pp. 36-39. Published for the
National Section of Women's Athletics of the American Asso-
clation for Health, Physical Education, and Recreation.
New York: A. 3. Barnes and Company, 1942-43.

7 Arthur G. Bills, General Experimental Psychol-
%§%ﬁ pPp. 179-80. New York: Tongmans, Green and Company,
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humen learning into three types: studies of functions in
which motor learning predominates, studies of functions in
which the Intellectual element predominates, snd studies

of functions in which both motor and ideational factors are
important. Archery, classified under these categories,
would be considered &s a funetion of the perceptusl motor
learning type. In learning archery, motor learning pre-
dominates.

In the textbook by MceGeoch 8 on human learning,
he differentiates learning in terms of the things learned,
which he calls interchangeably materials or sctivities. He
describes the materials by plsoing them in three cstegories:
{1) verbal materials, (2) persceptual motor activities which
he says may be called skills, end (3) activities which in-
volve the grasping of relations. Archery, under this
classification, is regarded as a perceptual motor sotivity
or skill.

Theoretical Anglysis of Motor Learning.- Thers

are several views concerning the way ir which motor learn-
ing takes plasce. The interpretation put upon the learning
of archery will vary with the theoretical position taken

by the interpreter. For this reason, the various theories

8 John A, MeGeoch, Psychology of Human Lesrning,
pp. 6-14. New York: Longmans, Green and Company, 1942.
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of motor learning will be mentioned.

Angell, ° s functionalist, believes that sensa-
tions and ideas are employed in gaining motor skill. He
abtates that the development of voluntary control walts upon
the sccldental occurrence of movements which cateh the at-
tention, whereuvpon by recalling the memory of kinesthetic
gensations aroused, the movements can be repested. Muscu-
lar movement cannot be anticlpated until one knows what 1%
feels like, and it cannot be learned until 1t has occurred
in some accidfntal way. |

Thornaike 10 gna Gates 1l explsin learning in
terms of connections. Thorndike says that connection-
forming of the common animal type occurs freguently in in-
faney, by the mere try, try sgain method. He believes
that a1l learning is snzalytic and selective; that the fac-
tors or conditions of improvement sre the strengthening or
weskening of bonds. By the method of trial and error, one

learns to eliminate useless motions and to concentrzte on

9 Jsmes R. Anzell, An Introcduction to Psychology,
Pp. 228-30. Wew York: Henry Holt end Company, 1918.

10 g, 1, Thorndike, "The Psychologzy of Leeraning,™
Educational Psychology, Vol. II, pp. 17-187. TNew York:

Tezschers College, Columbia University, 1926.

11 srthur Gates, "Connectionism: Present Concepnts
and Interpretstions,” The Psychology of Leerninz, Chapter
IV. Forty-first Yesrbook of the Natlonzl Society for the
Study of Eduestion, Part II. Bloomington, Illinois: Publie
School Publishing Company, 1942,
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3]

succeszful acts.

4]

The Gestalt theory of lezrninz, as developed by
Wheeler and Perkins, 1z goucelives of lezrning as = vehavior
patbtern wherein every act 1s 2 configurational phenomenon.
It is a response of the orgenrism es =z wholse. The essence
of learning is not repeating a perfovmance, but making =
new ons. 411 motor learning is preceded by a period of de-
lzy when the subject is construeting a perceeptusl coafigur-
ation of the zacet to be done. During this delsy, the learner
perceives ithe goal aad the detalls included in sttaining iv.
From this delzy, insight emerges.

Hunter 13 pelieves there is no adequate evidence
for the sssumption of & peculiar insight factor. All learn-
ing is essentially of s kird, the modification of behavior
as = result of repeated stlmulation under specific condi-
tiouns.

A more eclectic view of learming is taken by

MeGeoch. 14 He believes there is no clesr evidence of a

12 R, H. Wheeler snd F. T. Perkins, Principles
of Mentel Development, pp. 35-37. New York: Thomsas Y.
Crowell Company, 1932.

1% Welter 8. Hunter, "Lesrning: II. Experiment-
al Studiss in Learning,™ Foundetions of Experimental Pay-
chology, pp. 570-76. Edived by Cerl Murchison..

orcester, Magssachusetts: Clark University Press, 1929.

14

John A. MeGeoch, op. ceit., pp. 5206-27.
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sherp dichotomy between trizl =nd error and insight. In-

stezd, he describes learninz es z process by which trizl and

o

rrer aad insight merge one into another 1z what appearg to
be a continuous series of eveats.

In the present study no one school of thought will
be followed. Instzad, an eclectic view of motor lesarning
will be maintained, and the interpretations put upon the
learning will be from this point of view.

Learning Curves.~ In the preseant investigation,

learning curves will be used extensively as a device for
studying learning. Therefore, the following snalysis and
explanstion review eertain coucepts concerning these
curves.

& lesrnlung curve 1s a graphic device for plotting
changes 1n behavior. 15 1n most curves the scale uhits of
the ordinate express equal units of achievement. The
trials or some eguel unlts of practice are plotted along
the sbscissae. 4 curve plotted for the entire practice
period from its beginning until the attainment of the
criterion represents the amount lesrned. 16

Shepes of Learning Curves.- Experimenters have

15 arthur G. Bills, op. cit., p. 194.

16 John A. MeGeoech, op. cit., p. 33.
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found learning curves to have various forms. They may be
negetively sccelerated, positively accelerated, straight-
lined, or S-shaped. Most learning curves for skill are
negatively accelerated, and are charscterized by a sharp
initisl rise end many flucetuatiouns. Some show one or more
plaeteaus. DPsychologists have tried to explain the various
forms of these curves, in order better to understand them.
One of the questions which are constantly raised is whether
or not the characteristics noted are inherent in the learn-
ing process.

The repid initizl rise found in a negatively ac-
celerated curve has been explained_in meny ways. Angell 17
attributes it to the condition of excitement end pleasure
which accompanies the early stages of skill. Book, 18 gx.
perimenting with acquiring skill in typewriting, lzid the
rapid initial gain to making progress along many different
lines at once. Hunter 19 pelieves it to be due to the dis-
appearance of harmful initlal fectors, arnd the acquiring of
the easily esteblished components of the f£inal habit.

17 yames R. Angell, op. cit., pp. 53-54.

18 williem F. Book, The Psycholozy of Skill,
pp. 570-71. New York: The Gregg Publishing Company, 1925.

19 welter S. Hunter, op. cit., Dp. 570-71.
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Peterson, 20

experimenting with ball tossing, thought that
this phenomenon might be due to the method of plotting the
ourves. Thorndike ®1 explsins the sharp initisl rise as
follows: "4 unlt of time early subtracts many bad, and adds
many good, bonds of large value to the score, whereas later
in the course of training, it results in lsboriously polish-
ing off some of the minor detaills of efficiensy, the major
bonds heving already been formed."

Trow and Sears, 22

working on card sorting, found
8 vositively accelerated curve. Thigs they attributed to
the fact that the nature of the task was such that the sub-
jects started on a pleteau, rather than at zero ability.

In Stroud's experiments on memory, a3 he found
S~ghaped curves which he thought were due to the serial

order of the learning and to the complexity of the materisal.

Fluctuations in Lesrning Curves.-~ Jagged ir-

20 goseph Peterson, "Limits of Learning by Trisl
and Error," Journal of Experimentsl Psychology, IX
(February, 1926), 45-55.

“l &, 1. Thoradike, op. clt., p. 262.

22 william C. Trow and Richard Sears, ¥A Learn-
ing Plateau Due to Conflicting Methods of Practice,”
Journgl of Educationsl Psychology, XVIII (January, 1927),
43-47.

%% 7. B. Stroud, "Effects of Complexity of Mate-
rial upon the Form of Learning Curves," American Journsal
of Psychology, XLIV (October, 1932), 721-33.
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regularities are charscteristic of =21l practice curves. R&

These fluctustions are explained by Aingell as methods of

triael snd error, eliminsting useless superfluous motions.25

Batson, 26 working on ball tossing, decided that the fluctu-
stions were due to the varyirg physical =nd mental condition
of the subjects. Book, 27 from observational studies and
introspective reports from hils typewriting subjects, atb-
tributes them to varistions in attention and effort, vary-
ing degrees of difficulty from paragraph to »paragraph, and
fztigue and hygienie conditions. Isshley, experimenting
with archery in the open sir, attributed the fluetuations
noted in the learning curves of his subjects to many
csmses:‘?'8 chance, effects of wind, tightness of bow, tem-

perature, and fetigue. Thorndike 29 g4tributes such fluc-

tuations to the methods of plotting curves, end to meny

24 Robert S. Woodworth, Experiment=zl Psychoclogy,
p. 164. New York: Henry Holt and Company, 1938.

%5 ysmes R. Angell, op. oit., Do 54.

26 william H. Batson, "The Acquisition of Skill,"
Paychological Mono%gaphs, No. 21. 7Vol. XXI, No. 3. Prince-
ton, New Jersey: sychological Review Company, 1916.

Pp. 63.

27 Williem F. Book, op. cit., pp. 210-1l.

%8 g, 5. Lashley, op. cit., pp. 109-10.

29
BE. L. Thorndike, op. ¢it., p. 293.
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other causes such ag fatizue and emotion.

When e number of curves obtained under simlilar ex-
perimental conditions are combined, the fluectuations come
at different points for different subjects. In consequence,
the combined curve approaches smoocthness.

Plateaus in Learning Curves.- QCeccasionally in

some practice curves, the fluctuations have a btendency to
flatten out. This renresents 2 relatlively constant level

of verformance, o» a long-continued deviation from the itrend
of the total curve. These deviations are called platesus.
Batson, 90 experimenting with different types of skill, con-
cluded thet there was no evidence to show that plateaus oce-
cur in the learning process where only a single associztion
is found. He uoticed that in ball tossing, where subjects

Bl

could ettend t¢ ithe fectors as & whole, there were 10

}.

platesus. Or the other hand, in other experiments where
factors had to be =ttended in succession, or where the sub-
Ject gave his attentlon to the separate fsctors, platesus

. 31

were found. Angel explains platesus as points at which

the nervous gystem had assimilated as many new psthways as

50 Willism H. Batson, op. cit., p. 89.

P

21 James R. &ngell, op. ecit., pp. 234-35.
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)
it was for the moment cespable of receiving. Billls 82 ex-

plazins the presence of platesus in complex skills as due
to the fact that, when ore part of the complex prchblem is
brought to perfection, the subject attacks some other sgs-
vect and a new learning curve is initiated.

Bryan and Harter, 33 in studying the curves for
receilving and sending in telegraphy, developed a theoxry of
hierarchy of habits to explain lesrning. These investi-
gators s&id that lesrning a motor skill consists of ac~
gquiring hebits of various renks or orderg. Brysn and Her-
ter concluded that plateaus do not sppear in =2 relatively
simple process. The plsteaus do appesr when the habits of
low order approach their meximum development, but are not
yet sufficiéntly learned to leave the attention free for
the higher order of habits.

Book o4 found plstesus when sub jeets shifted em-
phasis and put forth less effort. He also explained them

a8 "break down™ stages caused by excessive effort wrongly

32 srthur G. Bills, op. oit., pp. 201-203.

%% Wwilliam L. Brysn and Noble Herter, "Studies
in the Telegraphic Languasge: The Acquisition of a
Hierarchy of Habits,” Psychological Review, VI (July,
1899), 346-75.

54

William F. Book, op. 6it., pp. 1l21l-22,
213-15.
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applied. Hunter 55 attributes plateaus to diffiéulties in
eliminating errors. Lashley %0 found them due to & conflict
of habits. No improvement could occur until new work
methods were hit upon. Smith &7 experimented with a com-
plicated ring-ball geme. When the subjects bounced balls
at s target, or tossed them at 2 target, he found that
plateaus appesred in the learning curves of all subjects.
He clessified plstesus according to two main types: (1)
those inherent in the process, and csuged by concentration
on one component of the task, or interaction between two
components, or oscillatlon between two components, and (Z2)
those due to incidental causes, such &s nervous or emotion-
al strain, leck of corcentrstion, noise, and weather. He
found thet,while plateaus existed in 211 complex acts, they
were not charascieristic of any paerticular stege in the ac-
guisition of skill. He coneluded that sixty per cent of

the plateavs were the result of accidents, and forty per

85 Walter S. Hunter, op. cit., pp. 572-73.

%6 . 8. Leshley, op. cit., p. 117.

37 M. Drury Smith, ®Periods of Arrested Progress
in the Acquisiftion of Skill,™ British Journsl of Psychol-
ogy, XXI (July-4pril, 1930-31), 1-Z8.
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cent were inherent. Swifid 58 attributed these delays vart-
ly b0 lack of effort end enthusissm, pertly to the failure
of the experimenter to measure progress, and partly to the
necesslty for subjects to perfect certain responses before
proceeding to g higher level of efficiency. Trow and

Sears 92 found in card sorting that plateaus resgulied from
habit interference, and limits of usefulness of a poor

method. Thorndike 40

found delays ococurring due to lapses
in attention and interest. He attributes them algo to
pericds of practice in errors.

The charscteristics of pleteaus have almost gll
been found in curves plotted from periods of practice where
learning has taken place unassisted by expert teachers. 1In

discussing the curves that he found, Book 41 contends thet

plateaus cen be eliminated by skillful teaching. Mursell 42

%8 mager J. Swift, "The Acquisition of Skill in
Typewriting: 4 Contribution to the Psychology of Learning,"
Pgyehological Bulletin, I (Auzust 15, 1904), 295-305.

b. 47 39 William C. Trow and Richard Sears, op. eit.,

40 E, L., Thorndike, op. cit., pp. 262-92.
4l william F. Book, op. cit., p. 220.

& James Mursell, The Psychology of School
Mugic Teaching, p. 68. New York: Silver, Burdett and
Company, 1931,
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states, "Skilled teachers, familisr with psychological prin-
ciples, can nearly always obviaste serious plateaus and re-

gressions in learning." Cozens, 43

glving instruction in
track and field events, found that there were no plateaus in
the curves hs plotted.

In the experiment conducted by Hyde, 44 the sub-
jeets were taught for three weeks before records were kept.
The subjects then shot four practioe ends at each of the
following distences: twenty yards, thirty yerds, forty
yards, end fifty yerds. The sub jsets finished shooting
their arrows at one distance before advancing to the next
distance. The curves plotted from the records of these ar-

. rows were similer toc practice curves. The subjects had
more difficulty making adjustment from the thirty to the
forty yard range than from twenty to thirty ysrds, or from
forty to fifty yerds, although the incereasse in distance
was the same in each ocase. The author suggests that the

lower geores made by the students at the forty yard rauge

might corrsspond to a plateau in the learning process.

43 Frederick W. Cozens, "The Determination of
the Efficiency of Group lLearning under Different Inocentive

Conditions and Modes of Activity," American Physical Edu-
cation Assccistion Research Quarterly, IV (May, 19337,
—50"'62.

“4 Eaith Hyde, op. oit., pp. 72-86.
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Tuition.- Tuition, =ccording to Bills, 45 gan be
given in four different ways: (1) by artifieislly prevent-
inz errors, (2) by pubtting the subjects through the correct
ect, (3) by demonstrating the correct aet, and (4) by call-
ing attention to the sallient festures of the problem situa-
tion and 1ts solubtion through verval directions and other
means. When a teacher does any of these, or o combination
of any of these, he is giving instructioun.

In this present investigation, the students were
assisted in their learning by various methods of tuition.
For this reeson, the major studies of earlier investigators
who were interested in tuition and learning are reviewed
in the following peges.

Bffect of Tuition upon Human and Animal Maze

Learning.~ The maze is s frequently used instrument for
gstudying learning. The effect of tuition during maze
learning has been studied by Alonzo, Ludgate, Carr, Carr
eand Osbourn, Koch, and Wang. The results of these in-
vestigations are reported briefly in the following par-~
agrephs.

Effect of Manual Guidance upon Humen znd Ani-

mal Maze Liearning.~ Alonzo and Ludgste studied the ef-

*® irthur G. Bills, op. cit., p. 245.
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feets of msnuzal guldance. Alonzo 46 gtudied the effects of
menuzl guidence upon rads in learning to run a maze. This
experimenter, by holding & lessh atiached to the rat, led
$he snimsl taroush the maze. He Found that this type of
guidance was beneficial to most snd harmful to only g Lew
of his subjects. Ludgete %47 used msnual guidanee upon
humen subjects. In this type of guldsnce, the experimenter
grasped the stylus below the point at which it was held by
the subject and gulded the subject's hand over the true
path of the maze, ILudgate studied the effeets of this type
of guidance by using two different methods. One method pre-
vented errors, snd the other method corrected them. She
found the prevention of errors was more effective than cor-
rection of errors.

Bffect of Visual Guidance upon Humsn Maze Learn-

ing.- Csrr, 48 studying the effects of visual guidance on

46 Agustin Alonzo, "The Influence of Menu=al Guid-
ance upon Maze Leerning," Journal of Comperative Psychology,
VI (April, 19256), 143-58.

47 Katherine Ludgate, "The Effects of Manual
Guidesnce upon Maze Learning,™ Psychological Monogrsphs,
No. 148. Vol, XZXIII, No. l. Princeton, New Jersey: Psy-
chological Review Company, 1924. ©Pp. 65.

8 Hervey Carr, "The Influence of Visual Guidance
in Maze Learning,” Journal of Experimental Psychology, IV
(December, 1921), 3%9-407.
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the ability of humansg to tresce s msze, found it =2 very ef-
fective method. He emphasized that guildance given at cer-
tein intervels was more effective than when it was given at
other times. Carr snd Osbourn, 49 in = later sxpsriment,
algo found vision an effective method of guidance.

Effect of Mechanical Guidance upon Maze Learning.-

Mechanical guldance was accomplished in the meze by bloecking
the entrances to the cul-de-gsaes so that, for any desired
number of runs, the subject could traverse the true path
only. Koeh 90 found this type of guidance was bemeficiasl %0
both rets and humans.

Effect of Verbal Guidesnce upon Human Maze Learn-

ing.~- - Wang 51 studled the effects of two methods of wverbal
guldance. In one form, the experimenter told the subject
which moves to meke while traversing the maze. Wang cslled

this procedure the method of instrustion. In the method of

49 Hervey Carr and E. B. Osbourn, "The Influence
of Vision in Acquiring Skill,™ Journal of Exverimental
Psychology, V (October, 1922), 30I-11.

50 g, 1. Koch, "The Influexnce of Mechanlesl Guid-
ence upon Maze Learning,” Psychologlcecal Monographs, No. 197.
Vol. XXXIT, No. 5. Princeton, New Jersey: %sychological
Review Company, 19235. Pp. 1l2.

51 Tsu Lien Wang, "The Influence of Tuition in
the Acquisition of Skill," Psychologlcal Monographs, No. 154.
Vol. XXXIV, No. 1. Princeton, New Jersey: Psychological
Review Company, 1925. Pp. 81.
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informstion, Wang gave 2 gignal when the subject started to
meke esn error, or different amounis of informestion were
given about an error as soorn as it was made. The method of
instruction was found to be more efficacious than the method
of information. The subjects to whom Wang gave instructions
a8 they were in the process of traversing the maze learned
more guickly then did the subjects to whom Weng signalled as
they were about to commit an error.

Effect of Tuition upor Pursuit Lesrning.- The

pursultmeter has often been used ss a means of gtudying
motor lesrning. Rensh&w and Postle 52 studied three methods
of pursult learning. Their findings were contrary to those
of other investigstors. The group to whom these experi-
menters gave tultion lesrned more slowly than the group who

learned by practice slone.

hffeet of Tuition in Tesching Complex Motor

Skills.- Goodenough 53 sonducted a learning experiment with

pre-school children. She used three groups, the members of

52 Samuel Renshaw end Dorothy Postle, "Pursuit
Learning under Three Types of Instruction,” Journal of
General Psycholegy, I (March, 1928), 360-67.

53 piorence Goodenough and C. R. Brian, "Certain
Factors Underlying the Acguisgition of Motor Skill by Pre-
School Children,® Journsl of Experimental Psychology, XII
(April, 1929), 127-55.
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whieh learned to throw rings over a peg. To onée group, no
instructions were given. To another, verbal comments, such
s "not so fer, next time," were made. The third group was
made to adhere to one methéd of throwing, and wss ingtruoted
in the technigue. Goodenough concluded f?om this experiment,
with c¢hildren whose powers of seif-oriticism were undevel-
oped, that (1) uncontrolled practice is an uncertein method
of acquiring skill, (2) verbal suggestions and criticisms
are of small effectlveness in bringing about lmprovement,
and (3) continued practice sccording to z constant method

is more likely to result in improvemeant.

Cozens 94 studied the effects of tuition on group
learning of track and field events. He found that improve-
ment in zay one gkill was usuzlly accompenied by improve-
ment In skill in other track and f£ield events. The learn-
ing curves he plotted were simllar to those found in
typing, telegraphy, and bsll tossing. There were no
plateaus in the curves. There was no evidence to show thst
observation of others sgslisted the subjects in their own
efforts.

The curves Cozeng plotted were based upon tests

given at intervals, not upon each practice trisl. The

4
Frederick W. Cozens, op. c¢it., pp. 50-62.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



a7

periods of no visible progress may, by chance, have taken
nlace between test periods. This may have =accounted for
the fact that no platesus were seen. This investigator
also found that grester improvement than chance slone could
aceount for took place in all six events in which he 1un-
structed the men. The best performence in all events, ex-
cept the half-mile run and the low hurdles, took place at
the end of the season. In the two exceptions, the peak of
performance was reached shout one third of the way through
the gemester.

The curves plctted for the dessh and shotput
showed a dowanwerd curve at the bezinning of the experiment.
This, Cozens attridbuted to emphasis placed upon techaigue
during the esrly stzges of learning those skills. No si-
tempt wzs maede to control weether conditions in this ex-~
periment on track and fleld evenis. The fluctqations which
were ceen 1n the curve were zbtributed as due to tempers-
ture. The losses in score occurred on cold, raw days.

Genersalizations from the Titerature.- From the

Toregoing review of literature, the following genersliza-

tions mey be made. These are selected with special ref-

erence to their pertinence to the present investigation.
l. An eclectic point of view in ‘the theories of

learning has been tzken by most of the recent
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1Ry

o Tuitior, given by sny of several methods, hes
inceresged the performance of studenis over that
of the uninstructed students i almost all cases.
3. There is practically no literature dezling with
the comparison of learning curves for groups aided
by tuition as against those not sided by tuition

under classroom situations.

Summsry

Chepter Summery.- The puvrpose of this study is to

investigate the effects of tuition during practice upon the
process of lesrning sarcliery. There have been very few in-
vestigations of lesrning mobtor skills under tuition. A
svudy such as this 1s needed by educatbors in order to shed
more light upon the means by which astudents lezrn uuder the
tutelage of instructors. Suceh 3 study should zlso be of
direct help to teachers of archery.

There have been many studies of lesrning which
sre related to this investigation. Some of these studies
involved the use of archery. The theoretical analysis of
learning was revliewed as a necessary beckground to this
study. Investigations involving the various aspects of the

learning curve were surveyed for information whieh would
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help interpret the findings. Background for the pressnt
study was also secured by reviewlng the studies made in
which subjects were assisted in practice by various types

of tuition.
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CHAPTER II
EXPERIMENTAL TECHNIQUE

Introducstion

Chapter Outlins.- This chapter firat presents

the general prossdure and the msetting for the experiment.

It next deseribes the eguipmsnt that was used. Data are
then presentsd on the subjects taking part in thé investiga-
tion. Following this, a detalled account is provided of the
proeedure, including the instrusction given throughout the
experiment. The chapter consludes with a description of the
mothods used for sooring and tabulating results.

Arshery as a Modern Sport.- A4rchery is the sport

of shooting with a bow and arrow. It has had a long his-
tory, Playing & part in hunting and warfere, and recently
seming to beo recognized as sn sppropriste sotivity in rec-
reational programs. Within the last fifteen years, it has
been introdueed into many sehools and eolleges s a part of
the regular physisal eduscation surriculum.

The bows used now are long bows of the English
$ype, not the erozs bows used by the American Indiamns. The
bows and arrows employed vary in materisl, weight, and

longth. There are two standard sized target faces, of

230
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which the larger is generally used for outdoor shoeting,
the smaller for many indoor rounds.

The Eatiornal Archery Association sponsors oclle-
glate, diptrict, and national tournaments in the sport each
year. This associstion has drawn up tournament :ulos whieh
have been widely asospted by ithe archers of the United
States. )

Archsrs ocompete by shooting rounds of arrows at a
target from different distanses. There sre many kinds of
rounds, eaoch of which is charscoterized by the number of ar-
rows shot from a speeified distance. In this inveatigation
the round shot on tourmament days was one~-half a Range

1

Round; or thirty arrows shot from a distance of twenty

yards at regulation outdoor targess.

Genreral Prooedurs

Design ¢f the Expsriment.- The sxperimsntal

procedure ﬁas designed to provide data on the learning of
archery by two groups or classes; one, the experimental

group, taught an aseepted technique of archery; the other,

1 sofr10ial Rules for Target Tournsments,® In-
dividual Sports Guide, p. 22. Published for the National
Section of Women's Athletiss of the Ameriocsn Assooistion for
Health, Physicsl Education, and Reoreation. New York:

4., S. Barnes snd Company, 1942-43.
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the control group, learning without instruction ox assistance
other then the minimum necessery for the manipulation of
equipment with safety. > In general, it was desired thet the
two classes differ, so far as possible, only in the type and
amount of instruction given them. Specifically, an sttempt
was made to keep the groups equal in the following respecis:

(1) The estudents in the two groups were able to
ecguire skill in archery, sc far ass could be determined.

(2) They had no previous experience in learning the technique
needed to shoot s bow and arrow. (3) The groups practiced in
a setting where they were not affected by varistion in wind
and weather. (4) Esch group used the same type of equipment.
(5) Esch group had the same amount of practice. (6) The same
instructor was present at each practice period. Detsiled in-
formation on these points will be provided later in the
present chapter.

To both groups the instructor explained the ele-
ments of the sport, how to handle the equipment, how to
score, and the safety regulations. The experimental group
was thereafter teught an sccepted form for srchery. The
members of thet group were given instruction in how to pre-

vent errors and correct faults. The members of the control

2 The two groups of subjects are referred to in
the present report either as experimentsl snd control
groups or tuition and non-tuition groups. The terms gTroup
snd eless are also used interchangesbly.
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group were not instructed in any specific form, but were al-
lowed to shoot in sny manner. Complete details describing
exactly what instruction was giver to esch group will be
given later in this chspter.

For the benefit of the reader unfamiliar with
archery terminology, a 1list of terms used throughout this
study is provided in the Apﬁendix.

Setting and Equipment

Setting.- The experiment was conducted at Southern
Illinois Normel University in Carboxndsle, Illinois, during
Mgrech, April, snd May, 1943; The subjects were women stu-
dents of this institution.

The practice periods were conducted in a gymnasium
where each group was free from interruptions. The subjects
had no practice awasy from the gymnssium. The only archery
equipment available to the students was thet belonging to
the physiecal education department, and this equipment was
issued only during group practice periods.

Neither group ever ssw the other group shoot. No
pictures of archers were permitted to be posted in the
school. All of the archery books in the library =nd book
store were collected and kept out of circuletion. No other
archery was taught in Carbondele at the time of the experi-
ment. The students, therefore, did not have the opportunity
to see others shooting during the time they were practicing.
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It was arbitrarily decided that the morning class
be the expérimontal or tuition group, and the sfterncon
6lass be the sontroel or non-tuition group. Figure 1 shows
the gymnasium a2 arranged for the exporinggt; Ag will he
gshown subsequently, there is reason to believe that the
membera of the morning oclass gave no instruetion or help to
those in the aftermoon elsass.

Shooting Diptance.~ Alline was painted asross the

floor of the gymmasium twenty yards in front of the targets.
The subjests straddled this line; and all arrows were shot
from thie distsnoce. The 1line 18 not visible in Figure 1,
but may be seen in Figure 11 (page 159). |

Tarzet Faces.- Three target faces were used.

These wers msde of olleloth, and were of regulation size
and style for the Range Round. They were forty~eight
inches in diameter and were psinted with five eolors. The
colors were in five concentric circles, snd the hits were
designated by color when spesking of them. New faces were
used whenever the 0ld ones began to show signs of tearing.

One of these target faoee is represented in
Figure 2. The inner cirele, painted gold, is 9.6 inshes
in diameter. The next solored eircle 1s red. Outaside of
the red is the blue sirecle, and beyond it is the blaock one.
The outer oirele is painted white. Each of thess four

cuter bands of solor is 4.8 inches wide.
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University for the experiment on learning archery during March,

‘Figure l.~ Arrengement of gymnasium of Seuthern Illineis Nermal
April, and May, 1943.



Scale
4 inches = 48 inches.

Figure 2.- Plan of target face used in experiment
on learning archery.
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These target faces were mounted so that the sen~
ters were four feet from the fleoor. IXach face was mounted
on & burlsp sovered straw backstop.

In keeping with standard archery rules, point
values wers aasigred to the wvarious sireles, as shown in
Figure 2.

Backptops.- Thrse backstops were constructed to
cateh the srrows whish failed to hit the target faees. The
framework was made of wood. PFigures 3 is 2 photograph of
this framework, Figures 4 and 5 show details of its eon-
struction.

The framework of each backstop was made as fol-
lows. 4 floor was ocnsiructed of two 1¥ by 9" bosrds
ninety-two inches long. These were naiied aoioss thres
2" by 47 boards which weré spaced to support the floor.
The 27 ﬁy 4% pieces were thirty-two inches long, snd ex-
tondod from‘tho front to the rear of the bdaekstop. A
back was sonstructed ninsty-itwo insches wide and ninety-
two inches long as follows. Two 2" by 4" uprights were
placed on edge fifty-gix inohes apért. icrosa theses weore
nailed three 1" by 12" boards and two 1 by &" boards as
ghown in the &iagram.m This baek was then naiioa, at a
slight angls to the floor, to the bask of the two nine
ineh floor boards. The baock was firmly braced to the flcor
by six wooden strips 7/8" by 4". One of these strips was

-
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‘Figure 3.~ Photograph of the front
view of the archery backstops used
in the experiment on learning sarchery.
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Fizure 4.,- Diggram of front view of cne of the archery
buackstops used in exverimernt on learring archery.
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nailed on each side of the 2" by 4" boards of the floox.
The strips extended diaganaliy Iroﬁ about the center of the
bask to the rear of the 2% by 4% floor supports. Where the
back rested on the floor,“anglo-irons were fastened to hold
the baek in plase.

FPive rubber~tired rollers were fastened to the
floor suppoerts, one at each &nd of the 29 by 4" bosrds and
the £ifth in the center of the middle 2" by 4" board.

On each backatop were piled tén baléa of siraw.
Two bales were placed on the floor edgewise with the end of
ene next to ths end of the other. Four more bales were
placed one above the other omn each of the bales on the
floor. This made the bsckstop five bales high. The dbales
were bound to the framework with wire attached to the dal-
ing wire. iny ochinks beiween bsies were stuffed with news-
paper. Burlsp feed bsgs were ripped spart and sewed to-
gether to make a covering. This cover was pulled tight
over the straw to kesp the straw intaot.

Sines rollers had been placed under the baok-
stops, some prcvision had to be made to oatsh the srrows
which might fly undermeath the target. A heavy denim
spron was tacked to the floor of the backstop and ex-
tended forwsrd on the fleor of the gymmasium for several
feat. This waes effective in keeping the arrows in front
of {the backstops.
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Individual Equipment.- Each girl had asasigned to

her a bow, arrows, armguard, and finger tab. The bows used
were of lemonwood with a pull of from eighteen to twenty-
five pounds. These wers checked before eash shooting period
to see that the string was the required six inehes from the
belliy of the bow.

The arrows wsre self arrows made of Port Orford
osdar, and were from twenty-four to twenty-eight inches
long. They were marked in nines, each nine besring the same
orest. Since only six arrows were shot at any one tims,
thers were three extra arrows of eaoch met to allow for re-
placement for breakage.

Leather finger tabs and arm guarde wers worn by

all students to protest their fingers amnd arme.

Subjecte

Subjeocts.~ The subjects of thims experiment were
forty women students. The students were those who shose
srechery from among & group of physiesl scotivities offered
for oredit by the physical education dspartmsnt. None of
the women had ever shot a bow and arrow bsfore, except the
eross bows some of them had made from branshes of trees
when they were children.

Two eolasses in archery were offered, one in the

morning and one in the afterncon, each earrying one ocredit

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



43

point toward gradustion. Tweniy-three atudents signed up
for the morning clamss, and twentye~three for the afternoen
elass. During the twenty-four slass periodes of the term
aix gtudénta withdrew from the experiment becsuse of ab-
sences, leaving twentiy students in sach class. Resords
wore kept of all slsss members,but only those are ineluded
here who had eonsiptent attendanse throughout the experi-
ment, and were to every extent representative of the group.
The two oclasses met cach Tuosdey and Thursday for fifty
minntes, The experiment was garried on from March 9, 1943,
to May 27, 1943.

Group Compsrisons.- Although ne atiempt was made

to mateh individuals with eseh other, ths evidensce shows
that the olesses were highly similar in terms of the vari-
ables considered. Dsta wsre secured on the height, weight,
and previous physicél education experience of esch subject.
The Ctis Self-idministering Tests of Mental Ability, Higher
Examination, Form B, were given to all subjests at the Lirst
class mesting.

The faostors msntionod'wero chosen besause they
might influenses learning. Hyde's study % ghowed slight
positive correlations betwseon héight snd archery sbility,

® Eaith Hyde, ®The Measurement of Achiovement
in Archery,” Journal of Edueational Researsh, XXVII (May,
1934), 72-86.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



44

and weight and arehery ability. The mental ability of the
students would predably infiuenoce their ability to gain frem
tuition. Since ability to handle athletic equipment might
be irfluensed by previous physisal edusaticn sxperience,.
this fastor was oonsidered.

The group eomparisons are shown in Tables I-IV.
In general, these tables show similar central tendencies
snd varigbility for the two groups in eash ef the factors
for which dats were collectsd. In eseh csse, tha difference
betweon the means is small, in comparison with the varis-
bility of eaeh group. To be regarded sas statistieally
significant, the differemes between two means should be at
leapst three timep as large ag its standard error. In all
four tables, the oritical ratioc (difference divided by its
standard deviation) is well under this figure.

The difference in mental ability scores is in-
gignificant, aince the ratio of the difference to its
standard error is only .25, fer less than the ratic of
5,00 required for prectical certainty that the ohtained
difference is in the true direstion.

The differences in height, weight, and previous
physical education experience are also insignifiocant, sinoe
the significant ratic of these differences is conpidersbly
less than 3.00.

The differences that did exist between the two
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TABLE I

DATA ON MENTAL TEST SCORES OF TWO GROUPS IN AN EXPERIMENT
ON LEARNIRG ARCHERY

Puition Non-~tuition

Group Group Difference
Mean 52,25 53.00 0.78
Standard Deviation 8.60 9.96 1.36
Number of Cases 20.00 20.00 0.00
Standard Deviation
of the Difference 2.93
Critieal Ratio 0.85
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PERIMENT ON LEARNING ARCHERY

TABLE I1
DATL OF HEIGET IN IRCHES OF TWO ARCHERY GROUPS IN AN EX-

46

Tuition | Non-~tuition

Group Group Differencs
Mean 63.02 68.52 0.50
Standard Deviastion 2488 1.81 1.07
Number of Cases 20.00 20.00 0.00
Standard Devistion
of the Difference Q.75
Critieal Ratio 0.66
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TABLE III

DATA ON WEIGHT IN POUNDS OF TWO ARCHERY GROUPS IN AN EX-
PERIMENT O LEARNING ARCHERY

47

Tuition Non-tuition

Group Group Difference
Mean 126.1% 123.2% 3.14
Standard Dev;ation 16.60 21.20 4.60
Humber of Cames 20.00 20.00 0.00
Standard Deviastion R
of the Differenoce 6,01
Critieal Ratio 0.52
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TABLE IV

DATA ON YEARS OF PREVIOUS PHYSICAL EDUCATION EXPERIENCE
: OF TWO ARCHERY GROUPS IN AN EXFERIMENT CON
LEARNING ARCHERY

48

Tuition | Non-tuition

Group Group Difference
Mean 4,36 4.21 0.15
Standard Deviation 2.11 2.49 0.38
Number of Cases 20.00 £0.00 0.00
Standsrd Devistion
oL the Difference 0.72
Critical Ratio 0.20

Reproduced with permission of the copyright owner.

Further reproduction prohibited without permission.



49

groups seem unlikely to have had any material effect upon
the work in archery which esach clsss did. Most of the ad-
vantage that might have been sttributed to the factors in-
volved was in favor of the non-tuition group. These girlse
showed, on the aversge, slightly higher mental test soores,
greaster height, and heavier weight, but had fewer years of
experience in physical education activities previous to this
investigation than had ths members of the tuition group. In
the Jjudgment of the experimenter, the two groups were highly
pimilar to the other classes in archery which had been

taught the skill in previous seasons.

Procedure

Method of Shooting.- Tweniy subjects in each

group ecompleted the experiment, The girls in esch cleas
shot in three practice groups of six or seven each. When
one group had finished shooting, the next group went to
the shooting 1iine for its turn (Figuré 1l). The extra girls
shot as soon as the last group had Iinished. When all sub-
jectes had shot, all went to the tsrget to recover their
arrows.

Beginning of the Experiment.- 4t the £irst meet-
ing of sach oclass, the 0tis Self-Administering Teste of

Mental Ability, Higher Examination, Form B, were given.
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During this period, routine sehool prooedures, sush as as-
gignmont of lookers snd signing olass ocards, were completed.

At the second class meeting, the atudents filled
in printed blanks telling of their past experience in
physieal edueation. (See Appendix.) The oclasses wers %old
they were to tzke part in an experiment. The general pur-
pose and procedure were made slear to the subjects. For the
detalled statement of the desoription of the experiment
which was explsined to the clz=ass, see Appendix. The stu-
dents were asked to cooperats and to give as much assistance
a8 possible to the instructor eonducting the experiment.
They were ssked to refrsin from talking about srehery tech-
nigue with members of the other group, or with others who
hsad had experiencs in shooting. They were asked to write
introspsstive asccounte of their learning. They were also
agked to report whensever they received help from outside
sources, if this shouid evsr cesur.

On this asame day, the instrucstor bdrought a tar-
g8t £aoe to elass, and explsined the seoring. Each student
wes givenvan individusl score cerd and prsoticed sooring ss
the instructor pointed to the mections of the target face.

The sfudents were measured for arrows. They were
ghown the srest and t0ld how to distinguish their arrows
from those of others in the same class.

At the third meeting of the class, sach student
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was aseigned her own srchery equipment. Sho was shown where
to get this oénipment st the beginning of the class, and how
to replace it at the end of the period. The students were
taught to brece and unbrase the bow. Up to this time, the
two clasees were treated exactly alike.

From this time on, the treatmspt glven to the two
elasses waé different. The tuition group was instrusted in
& specifisc technigue of shooting. The group members were
given sll posaible asssistance to help them aocquire the
gkill. The subjecta were prevented from committing certain
errors, and were given individual instruetion to sorrest
errors already sommlitied.

The non-tuition group was given no assistance or
instruetion in eny single method of shocting. The members
loarned by trying out their own ideas. They shot in any
manner that suited the individuals.

Introapsctive Reporis.- The students in both

groupa were asked to write down, immediately after each
olase, an introspective ascount of their mental scontent
("what went through their minds®) while they were shooting.
mhoae reports were ocontinued foihtho firat ten prsoctice
days. Following that tims, the students said that the re-
ports wéro becoming mere reiterations of what they had
previously ssid. The daily introspective ascounts were

discontinued thersafter.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



52

Interviews.- Outside of class time, interviews

were held with each girl. During these conferences, the
students were encoursged to'diseuss their learning process.
They were questioned regarding theilr progress, reactions to
tultion or lack of tuition, and their methods of learning.
Written records were kept of these conferences. See'the
Appendix for the outline of gquestions ssked in the inter-
views.

Questionnaires.- Twice during the experiment;

the students were asked to f£fill in guestionnaires which
were designed to aid in interpreting the learning process

(see Appendix for guestiomnsires). The Personslity In-

ventory, maede by Robert Bernreuter, was given to each
student on March 25.

Photograephs.-~ Photographs of the individusls in

each group were teken on the fifth shooting dey, erd egein
on the eighteenth shooting day.

Recording of Procedures.- In gach 2lass an ob-

server was present to write down proceedings. The ob-
gervers were students who had been taught archery in s
former class taught by the instructor. Each of these
observers knew the technigue which was to be taught to
the tuition group, and knew the errors commounly committed
by the students learning archery, and the corrections for

these errors.
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The recorder in the experimentael group wrote down
2ll the group instruction that was given, the individuel
sorrections the instructor gave, snd the faults noted among
the various students. She also wrote down any converssation
between students which might ald in interpreting the lesrn-
ing process.

The observer in the control group kept 2 record
of the changes in technigue made by each student. She re-
corded conversation among students, end any discussions
regarding differences in technique which were held between
class members. For a sample of the reperts of the observer,

see the Appendix.

Instructions Given to Sub jects

Instructions Given to the Non-tuition Group.-

During the third meeting of the c¢lass, the members of the
non-tuition group were esch given a bow, and shown which
waé the correct limb to hold upright. They were told to
grasp the handle of the bow in their left hands (right-
hended srchers). They were %old to rotate their left el-~
bows outward in order to keep the string of the bow from
hitting their arms. This was practiced. The instructor
gave manusal assistance a8 well as verbsal instruection in
how to keep this arm turned. These instructions were

thought to be necessary to prevent the students from bruis-
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ing their arms. Also, if students hurt themselves while
lsarning to shoot) they often lose interesat in the aport.
It wag one of the aimg of the imnstructor to keep all stu-
dents interested in the sport while trying to improve their
soores.

The students were told $to put their left asides
toward the target sand to draw the bow string back wiih the

| right hand. They were teld how to noock the arrow so that
the c¢ook festher was away from the bow. Thie was done in
order %o prevent them from ruining the srrowa.

The subjeots in this group were told to releass
their arrows by tsaking the right hend off the string
(right-handed archers). They were cautioned agsinst over-
drawing the arrow. IFor the sake of safety, throughout the
experiment the instruetor stopped any student who started
to overdraw, snd corrected this error.

The members of this group were told to aim wher-
sver they wished in order to hit the target.

No demonstéation was ever given to this group.
No asslietance was given other than enoouragement to keep
the members trying. '

| Form Tasught to the¢ Tuition Group.- The deserip-

tive statements in the following list comprise an analysis
of the form taught to the members of the tuition group.
They apply to right-handed archers, snd the terms right and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



56

left must be transposed in the caee of s left-handed archer.
Moat of the parts of this form are demonstrsted in Figures 6
and 7. Because these figures show only the uppsr part of the
body, the stance cannoct be seen. For a pieture of the stance
gee Figure 1.

Stanee
loft side to the target
feet parallel
feot together or apart as is comfortable
body relaxed
woight equally distributed on both feet

Loft hand
bow held at top of handlo
all fingers sround bow, but only index

finger and thumb setually hold the bow

&rip on bow as light as possible

muckles of index fingers flattened for
an arrow rest

bow rests in kheel of hand

Lott arm and shoulder
wrist in normal alignment with {the hand
olbow and foreerm rotatsd outward
ghoulder relaxed
arm held straight out from shoulder

Right hand
fingers on string opposite bow handls
string pulled with first three fingers only
pads of the fingers, only, touching the
string
hand straightened so that only first
nuscklies are bent

Right arm and shoulderz

albow o a8 level with, or slightly higher
then the shoulder
elbow pulled dack as far as possibls

Head
turned to the left
look at target over left shoulder
close left oyo for aiming (if this is im-
poasible, keep both eyes open)
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Position of snchorage
right hand pulled bdaek until chin resis
upon top of forefinger
string touocked the middle of the chin
1086 placed on the atring

Release
patring ecntinued to be pulled baeck until
it is preesed off the fingers by eon-
tact with the nose
right hand centinued in baokward motion
ugtil it comes to rest at right side
of neoc

Method of Aiming
point of aim method utilized

Progression in Teaching

General Frogression.- During the first few woeks

of practiee in archery, mueh of tho olass time was devotied
t0 group instruction irn technigue. After the students hsd
vacqnirod the ability to handle the equipment amd to ghoot
in an spproximation of the form taught, the possible errors
they might mske were preseated andi the manner of their pre-
vention stressed. During the last few weeks of practiocs,
individusl oorrectién of form was emphagized. Table V
presents the dates of the practisce periods and the main
points of instruction given on those days.
First Week of Instruetion to Tuition Group.- On

Mareh 16, ;t the third meeting of the tuition class, the
students were told end shown how t¢ stand, how to hold the

bows, how to place the right hand on the string, snd how to
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TABLE V
DATA ONF DAYS OF PRACTICE AND INSTRUCTION GIVEN TO TUITION

GROUP IR AN EXPERIMENT ON LEARNING ARCHERY

DURING MARCH, APRIL, AND MAY, 1943

Dats Day of Practiese Instruction Given
March 16 First Neoking, holding bow, stance,
. and draw
¥arch 18 Second Release, sighting and aiming
March 23 Third Body position, aiming, ressons
for the arrew slipping off
bow hend
Msreh 30 Fourth Individual eorrection
dpril 1 Fifth ¥one unless asked for by the
: student
April 6 Sixth Lively releass, rsasons for
the arrow flying high,
writing down point of aim
April 8 Seventh Aneher poeition and release
April 13 Eighth Varioua typea of rolesses
with sdvantages and dis-
advantages of each
Einth Photographas of outstanding

April 15

archers, and grouping of
sr*rows
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TABLE V (Continued)

Date Day of Practioce Instruotion Given

dpril 290 Tenth Hone unless asked for by the
gtudent

April 29 Elsveanth Archery photographs of group
members

May 4 Twelfth Chesking bow string for sorrect
stringing, checking esoh
arrow

May 6 Thirtsenth Aim, roasons for arrows going
to the left

Hay 11 Fourteenth Reasons for arrows going low

¥ay 13 Fiftesnth Hone uniess asked for by the
student

May 18 Sixteenth Individual correction

May 20 Seventeonth Individual sorrestion

May 25 Eighteenth Individual correction

May 27 Ninsteenth Hene unless asked for by the

atudent
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draw. These details were demonstrated to them. While each
practiced, the instructor went around the class giving manusl
assistance, or verbal correstion in the pull and in body
position. Emphasis wses placed on keeping the left shoulder
relaxed. The sorrect anchor position was emphasized. The
instructor gave individual assistancs to each girl in order
that the =mtudent might sttain the corrsct anshor position

and bhody posturs.

On this day, the students werse also told how to
noek the srrows. This procedure was demonstrated to them,
and they prectiesd nooking arrows.

On March 18, the class reviewed the technigue
presented during the previous period. The group members
wore taught to release the arrow by opening the fingers
end letting the string roll off. No instruetion in final
form of the relesse was given at this time. Elooks were
put down for points of eim, and this method of sinming was
explained. The aubjests were tsught to aim by eighting
the bleek over the pile of the arrow.

Egch gtudent was assisted by the instruetor when
she shoet her first arrows. This sssistance was sometimes
manual aid, intended to foree the student into the correct
position. The instructor held the bow arm snd the right
shoulder of the atudent in position. For some students

this seemed to help very much. Often, only verbal assist-
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anece was given., Two ends of arrows were shot by eash girl
on this day.
Second and Third Weeks c¢f Instruetiorn to Tuition

Group.- On March 23, instruction was given on the assump-
tion of the correct body position. The instructor demon-
strated, as an example of faulty poeturs, a pesition in
which the archer leans baokward with the upper part of the
body. She called attention to the error resulting from
lesning in sush a fashion., That the weight should be held
on both feet was stressed. Individusl sorrection was given
throughout the shooting of the arrows.

The instrustor explsined the causese of the arrow
falling off the left hand. This difficulty, she said, may
be eaused by pinching the arrow too mmeh with the right
hand, by placing right thumb on the arrow, by failing teo
have a £ist knuokle of the ieft index finger, or by pull-
ing the string away from the body as the bow is drswn.

Further instrusetions on point of aim were given.
The gtndenfs were told how o move their blooks up or bask
&8 wag necessary. Individuels were sssisted with this.
Each girl shot three endes of arrows.

On Mareh 30, individual sorrestion was given to
the class members. The technique, presented up to this
time, was practiced while they shot thrse ends of srrows.

On April 1, the first tournsment was held. XNo

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



63

group instruction was given. If any girl came to the in-
strustor and asked for sssistance in her shooting, or asked
that she be sorrested, she was given help. Eacsh girl shot
five ends of arrows.

Instructions Given to Tultion Group bHestween First

and Sesond Tournament Days.- On April 6, the instructor ex-

pleined and demonstrated the lively release. The students
practiced this. Eash subjest was given 1ndividual sorrec-
tion on thia procedure, as nseded. The error of plucking
wap demonstrated and the resultant deviation of the arrow
explained. The reasons that the arrow goes high were ex-
plained, and the ocausea demonstrate@. The ressons given
were: poor aim, nooking the arrow sroocked, dropping the
right elbow, drawing o that right hand is bdelow the chin,
bending bow arm upward ag the arrow is released, looking up
before arrow hits the target, and leaning backward as ar-
row is8 shot. The studants were taught how to write down
their point of aim. Xash did this with the sesistance of
the instrustor. Eash girl brought the written record of
her point of aim to slass with her on eaesh subsequent
prsotice peried. Five ands of arrows wers shot by sach
glrl on this day. |

On April 8, the group members were drilled om
the correct release. Their anchor position as well as

their release nesded constant sorrection. The whole
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period was given over to shoot;ng'and meshenizing the re-
lease and anchor position. Five ends were shot by esach
sub ject.

On April 13 the instructor demonstrated the var-
ious tyves of releases. The advantages and disadvantages
of the releases were explained as follows: +the creeping
relesss oauses the arrow to slow up and fall low. The dead
relsass gives no"pep’ to the arrow, and the archer has dife
fioulty in mseking the arrow reach the target at long dis-
tances. The slashing release gives the arrow eonsiderabdble
impetus, but is diffieult to perform without plucking. The
lively relesse is the bvest to use for all-arocund archery
purpcsss; because 1t gives a little impetus to the arrow
without causing it to fly off it course of direction.

On this day all the group members drew marks on
the floor te indioate their exact feot positions. The in-
atruetor ineisted that they return to the ssme spot efter
they moved to eclleost their arrows. Individual ecorrection
was given in all shooting teshniques. Five ends of arrows
were shot dy each.

On April 15 a photograph of an intermationally
famcus archer waa drought t¢ clees. The instruotor
pointed out each detail of his form, and the students
studied the piecture.

Grouping of srrows was disocussed on this day.
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Students were shown that the ability to group srrows was an

indication of consistent form amd good shooting, ever though
the arrows were not grouped in the center of the target.

The instruotor gave individual instruetiona tc the studsents

ag they shot their arrows. Six ends were shot by each girl.

Instructions Given to the Tuition Group from the
Sesond to the Third Tournsment Days.- April 20 was &

second tournament day. As in ail tournaments, the instruo-
tion given was enly that asked for by the individusl stu-
dent. Five ends wers shot by esch girl.

On April 29, the photogrsphs taken of the stu-
dents in the group woere brought to the clams. These
photographs, which were taken on the first tournsment day,
showea.the errors of various group members. These errors
were pointed out and diseusmed. The instrustor had other
pletures of national archery champions st ths class meet-
ing. These pletures were compared and contrasted with
those of the subjeets taking part in this experiment.
While the students shot, the instructor gave individual
sorrections. Eaoch girl shot five ends of arrowse.

On May 4, the students were taught how to check
their bows to mee that the stiring was. the reguired dis-
tance from the belly of the how. The instrustor checked
esch bow befere each class period. The studenis were

tsught to eheck their own bows during practice. They were
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also taught to watoh their bow strings esnd report any whioh
loocked as though they might break. They were slso taught
to watch their misses, and to check the arrows which went
astrsy. Esach arrow hsd a number on 1t, and 1f an arrow
wont off the target ocnsistently, it was probably a poorer
srrow. The students were taught to watch for any indiesa-
tion that ar arrow was imperfect, and told to get a new ar-
row when one seemed bad. On this day, each girl shot six
ende of arrows.

On Msy 6, a further discussion of aim was pro-
vided. The reasons for arrows going tc the left were given.
The common causes of this error are: poor aim, plucking,
hand drawn to side of face instead of under the chin, hump-
ing the sheulder of the bow arm, releasing the srrow while
it is falling away from the bow, siming with the wrong eye,
and jerking the bow erm at the moment of relesse. The mem-
bers of the class were given individusl correction as they
shot. Eseh girl shot six ends of arrows.

On May 11, the instructor reviewed the reasocns
whioh cause the arrows to fly high. The instructor pre-
genteéd the reascns for arrows going low. The common causes
of this latter error are: nooking erecked, poor aim, pull-
ing to an anchor point high up on the face, srseping re-~
lease, and dropping the bow arm at the moment of relsase.

The class was given individual correction as needed. Eash
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8irl shot six ends of arrows.

Paried of Very Little Group Instruction.- On

May 13, a third tournamsnﬁ was held. Instruetion was given
enly to those who asked for 1t. Five ends of asrrows were
shot by each girl. |

On May 18, no elase instruction was given. The
students wers corrected individually s they shot. ZEaeh
girl shot six ends of arrows.

On May 20, individual correction was continued.
The group wag instrueted in the proper mamner in which %o
put down peints of aim. The blosks used for this were get
on the floor with one sorner turned ‘oward the archer. The
girl aimed at the sorner of the bloock where it touched the
floor. Xach girl shot six ends of arrows.

On May 25, individusl instrustion only was given.
Six ends of arrows were shot by each student.

The last day of the experiment wae May 27. This
was & tournament day. On that day, each girl shot three
ends of arrows. Correction of errors was given only to

those students who asked for i%.

Sooring and Tabulating Results

Secre Csrds.- Ksech girl had her own soore sard

and peneil. For a sample score sard, see Appendix. A8 s

g€irl took an arrow out of the target, she recorded its
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poeint velue. The goore ocards wore collected ard ohecked
after esach shooting period.

Percentage Scores.- The same number of arrows

was not shot at each olase pericd. On the dasys when the in-
structor gave a large part of the period to group instrue-
tion and explanation, less shooting was done. On other

déys the instructor took up less class time with demonstra-
tion and explanation. In order to compare the progress made
from one praoctice period to another, the raw scores were
converted into percentage of perfect seore. This measure
will be ocalled percentege score throughout the remainder of
this study.

For example, suppose five endas or thirty arrows
were shot in any one practige period. The maximum possible
soore would be 270 points, earned by shooting sall arrows
into the gold. If tﬁe arrows sooxred 179 points out of the
possible 270 poiﬁts, the percentage score was fLifty-five.

Learning Curves.- A learning curve, eor graph of

progress, was drawn for esch girl. The units of the or-
dinate sxpress percentage score. ‘The unite of the
abscissae are dsys of prastioce. LOn this ocurve was re-
sorded the persceniage scors of each student for each
practice period. Lines were drawn comnecting the points
recorded, so that the graph of progrese could be easily

read.
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Group Percentage Soeores.- Group practice curves

were compiled from the individual records. This wag done
by averaging the percentage scores of sll the arrcws shot
by each member of the group for each practice periocd. From
these average group percentage soores, the group learning
ourves were drawn.

Average Achisvement.~ The pereoentage scores for

esch student for all the practice paeriods were totalled and
averaged. This gave the average percentage asore for the
gtudent during the entire experimental period. To olasasify
the students asocording to general level of performence dur-
ing the experiment, they were ranked sesording to this
average peroentage score. This i1s oslled the total or
aversge achievement. This measurs was considered the best
single indieation of progress, and was used to sompare the
achievement of one student with another, and as a basie for
sorrelating achievement in arshery with various faotors.

Method of Computing Correlations.- In order to

sonpaere relationship hetween psrformance or aohievemant in
archery asnd any other geore, the method of rasnk differ-
enceg was uged. It was dscided to use Spesrman's formula
for renk differences rather than the Pearson Product Moment
formuls, because fewer than twenty-five caseas were in-
velved. Meany dtatiatieians recommend ranking socores in

order of merit and computing the eorrelation by the rank
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method when the number of cases is small. 4

The Spearmsn formula for computing correlations by
method of rank differences is:
>6 a2
N(N2«1)

~ is the rank correlation coefficient
N is the number of cases
d is the difference between two psired ranks
>d is :g; sum of the differences between the
r 8

The differences between coefficiente found by the

P=1e«

method of rank differences and correlations found by the
product moment method are so small that for most purposes
the two may be oonsidered equel. Pearson hes made a table
whigh ocan be used to sonvert rank difference cceffiocients
into equivalent prcduct moment coefficients. This table
was used, and the corrected coefficient (ro-) is presented
in the tables of correlations in thigs study.

The probable error of the sorrected rank correla-

tion coefficient was computed by using the following formula:

P.Eor, o .7063 .-J\-;%i_

T~ ie corrected rank correlstion coef-
fiocient
P.E.n  1is the probable srror of the car-
rected rsnk correlation coeffioient

4 Henry E. Garrett, Statistics in Psyohology and
Educstion, p. 360. New York: Longmsns, Green snd Company,
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Chepter Summery

Summary.~ Two archery groups participated in the
experiment., Twenty-three girls sterted in each group, dut
only twenty from each group stayed throughout the whole ex-
perimental time. The data presented are for these forty
girls.

The two groups were found to be highly similar as
to central tendency and varisbility with regard to mental
test scores, helght, weight, and previous experience in
physical education. There 1is reason to believe that st the
start of the experiment the groups were essentislly equsal
in their ability %o learn archery.

The egquipment used in the experiment consisted of
target faces and backstops, bows, srrows, srmgusrds, snd
finger tabs. 4 carefully designed series of lessons was
presented to the tultion group. Only enough instruction was
given to the non~tuition group to enable them to handle the
equipment and shoot in safety.

An observer was present in esch olass every shoot-
ing period to make a record of the proceedings. Other
sources of data inelude detsiled records of all shots,
photogrephs, introspective reports by the subjeets, and
records from interviews with the subjects as well as their

answers to set questions.
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From the dats secured, learning curves were plot-
ted and ooérelatione were computed for srchery schievemsnt

with various faetors.
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CHAPTER III

EFFECT OF TUITION UPON PERFORMANCE OF STUDENTS
LEARNING ARCHERY

Introdnetion

This chgpter will present data upon the progress
of learning by the members of the parallel groups. The
main topies treated are as followas: +the effest of system-
atic instruction upon achievement, the effeet of tuition
upon rate of learning, and aspects of the learning ourves
obtained for the various subjeots. |

It was expeoted at the outset that the tuition
olasé would progress fagter than the other cslass. This
assumption remained %o be corrodorated or disproved by
the findings. The finsl échiavoment of each group, how-
ever, was not the chief interest of the investigator. The
main interest in this experiment was in diseovering how
the two groups went about learning. The effest of tultion
en the variocus phases of learning a skill was the chief

point of interest.

Effesct of Systematic Instruction upon Achisvement

Initial and Final Scores of the Tuition Group.-

The tuitioﬁ group had Been glven inastructions in the
"3
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teohnique of archery previous to the time of shootimg the
first arrows {for 2 record of the somplete instructions
given to the class, see Chapter II). During the first
practiee period the pesrcentage scorse made by this group
was fiftean (Table VI).

The highest percentage score reachsed by the tui-
tion group was sixty-six. Thig score was attained on the
next to the last practics period. On the day of the last
practice psriod, this group dropped slightly in percentage
geors. On the final day of the experiment, the tuition
group had & percentage ssore of 65 points (Table VI). This
group gained fifty-one peréentage points from its initisl

performance to0 its point of greatest achievement.

Initisl and Final Seores of the Non-tuition

Group.- The non-tuitién group had been given only pre-
liminary inetructions in handling equipment and messures
of safety. At the first prastice period, this group made
g8 percentage score of twelve points (Table VI).

This group reached 1ts.maximnm.percentage Bgore
on the last day of the experiment. On that dsy, the mem-
bera of this group had a percentage soore of forty-seven
points (Table VI). This showed a gain of thirty-five
percentége score points for this group during the experi-
mental period.

Group Comparisons.- The members of the tuition

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE VI

75

AVERAGE PERCENTAGE SCORES OF EACH ARCHERY GROUP FOR THE
FIRST PRACTICE PERIOD, THE NEXT TO THE ILAST PRACTICE
PERIOD, AND THE FINAL PRACTICE PERIOD

Average Average Aversge
Percentage | Percentage | Percentage | Maximum
Seore for Scors for Seores for Gain in
Groups First Eext Vo Last Percentags
Practioe Last Praetice Score
Period Practios Poeriod
Period
Tuition 15 66 65 5}
Non-
suition A2 4% 47 35
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group estarted st 2 higher level of achievement on their
first practice period than did the non-tuition group. The
tuition group mads an average score of three percentage
points higher on the initial trials at shooting than did
the non~tuition group.

The tuition group msde & greater gain in score
throughout the experimental period than did the non-
tuition group. The group given systematic insiruction
gaeined sixteen points more in percentage score tham did
the uninstructed group.

These dats show the results expected g% the out-
88t of the sxperiment. A oless systematieslly instructed
in an accepted teschnigue of archery reached a higher level
of ashievement during the experimental pericd than 4id a

6lass whish was not so instrueted.

Effeet of Tuition upon Rate of Learning

Initial Period of Learning.- It was desired to

cbtain data on the rate of initial learning, snd the rate
of learning following the initial period. The initisl
period of learning may be considered to extend from the
time of the first practice period to the time of the
Lirat drop in seore made by either group. One reason
for oonsidering this period as the initial one was that,
from the beginning of the experiment to the period of
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the first drop in soore, the tremnd of the totsl group
learning curves for both groups remained fairly constant.
The first loss ocourred in the ninth period of practice,
when the non-~tuition group suffered a lowering of aversge
score. The initizl pericd of learning, then, was con-
sidered tc somprise the first eight praoctice periocds.
Rate of Initisl Tearning of the Tuition Group.~

The average score of the tuition class rcose steadily
throughout the entire initial pericd of learning. The
average score of this cless rose eleven peints between the
first and second prastice periocds (Tasble VII and Figurse 8).
Following this second practice period, the gain in seore
for this class at oonsecutive periods of work was five,
seven, thres, five, two, and six points, respectively.

The tuition group reached a percentege score of
2ifty=four points on the eighth prastice period. The
total gain in ascore mede by this group during the initisl
period of learning was, therefore,.thirty-nine percentage
score points.

Bate of Initvial ILearning of the Non-tuition

Group.- The aversage soore of the non-tuition group also
rose steadily throughout the initial stages of learming.
The average soore of this eless rose seven pointes detween
the first and mecond practice pericds (Table VII and
Figure 8). Following this second practice period, the
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Pigure &8.—- Daily average percentage scores for the two
archery groups.
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TABLE VII

PERCENTAGE SCORE GAINED BY EACHE OF THE TWO ARCHERY
GROUPS DURING THE FIRST EIGHT PRACTICE PERIODS

o .
_ Percentage Score for
Days of Dates the Two Groups Difference
Practice » .
Tuaition |Hon-tuition
lecsconce arch 18 15 12 3
200.00‘0 arOh 23 26 19
Seeeoses Mareh 30 31 23 8
4deoeeces April Y- 38 25 13
5..-0000 April () 41 50 11
Geeccees |April 8 46 34 12
Teeeoess [ADPril 13 48 35 13
B8eveeeos [APril 15 54 39 15
Totsl Gain
in Seore 39 a7 12
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gain in average score made by the group for the next six
eonsesutive periods of work was four, two, five, four,
one, and four points, respectively.

The non=tuition group reached a percentage score
¢ thizty-nine points on the eighth practise pericd. Ths
total gain in score made by this group during the initisl
period of lesrning was twenty-severn percerntage points.

Comparison of the Initial Rate of Lesrning of

the Two Groups.- The tuition group gained more eaech day

than did the non-~tuition group. With the exception of the
£ifth day of practise, the gap bestween the average scores
of the itwo classes incressed in extent with every practice
period from the first period through the eighth. The
total initial gain of thirty-nine points made by the tui-
tion group was twelve percentage score points higher than
the total amount of gain made by the non~tuition groun.

. Instruetion in accepted work methods had the ef-
feot of 1n6reasing the initial rate of learning for the
tuition group over the initial rate of learning of the
non~-tuition group.

Rate of Learning of the Tuition Group from the
Initial Stage %o the Emd of the Experiment.- On the

eighth practice period, the tuition group had a percent-
age Boore of fifty-four points. The members of this

group gained three more percentage score poinits on the
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ninth dasy of practiece. Following that period, the group
suffered itas first loss in average score. From that
point until {the end of the experiment, the scores for this
clase rose graduslly, although three temporary lossee oc-
gurred during this time. Eaeh of theése three losses was
for one practioce period omly and was followed by a rise
to a8 higher percentage score than any previously reached.
The gain for the tultion group from the eighth practice
period through the final day of practice wae twelve per-
oentage points (Table VIII).

Rate of Learning of the Fon-tuiiion Group from

the Initial Stage fo the End of the Experiment.- The non-

tuition elass showed a percentage ssore of thirty-nine on
the eighth day of prsotice. It had its first loss in
seore at the following period. On that dsy, the average
goore of the oclass dropped to thirty-seven psraentege
points. The soore of the clasg remained at this level
with praetically no gain for the next three practiee
periods. Following this, the pereoentage scores of the
group rose to forty-five points, a six-point gain over
the previous high scors. The aversge clags ssore then
dropped from this high, and remesined st lower levels
wntil the final practice day of the experiment. The per-
eentage socore for this group rose on the last practiocse

period to forty-meven points. The gain for the non-
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TABLE VIII

PERCENTAGE SCORE GAINED BY EACH OF THE TWO ARCHERY
GROUPS FROM THE EIGHTH PRACTICE PERIOD THROUGH
THE FINAL PRAGTICE PERIOD .

Percentage Seore for

Days of Dates the Two Groups Difference
Fractice Tuition | Non~tuition |
8eveees. |April 15 54 39 15
Q¢ceee..o |ApPpril 20 57 37 0
10...e... |April 29 55 37 18
1le.cceee |May 4 58 37 21
12..0c0.0. |May 6 61 38 &3
13¢c00.00 |May 11 59 45 14
14....... |May 13 62 40 22
15....... |May 18 59 59 0
16....... |May 20 64 42 22
17¢ccceces [May 25 66 44 e2
18...c... [May 27 65 47 - i8
Total Gain

in Socre 12 8 4

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



83

tuition group from the eighth through the eighteenth

praectice period wes eight percentage score points (Table
VIII). | |
- Comparison of Rete of Gain Made by the Two Groups

from the Tnitial Stace of Lasrning to the End of the Exper-

iment.- The difference between the gains of ths two
olasses for the latter part of the practice was four per-
contage seore points. While this is not a large difference,
1t does show that the tuition group progressed at a faster
rate than the non~tuition group for the latter part of the

prectice period. The progress of the twe groups is shown

graphically in Figure 8.

Aspects of the Learning Curves

Shape of the lLearning Curves.- The shapes of

learning ourves take wvarious forms, depending on the way
in whieh they are plotted. The most common method of
plotting the ocurves has been to plot scale units along the
abselisea to express equal unite of practice; the sesle
unite of the ordinaie upually express equal units of
aschievement. Using this method of plotting eurves, most
of the investigators interested in motor learning have
found that the practice curves showed a sharp initisl rise
in performance, and have been negatively acoelerated.

The learning ocurves plotted from data obtained
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in this investigation are similar to thoss found in the
exporiments involving typewriting, telegraphy, and ball
tossing.

The group surve for the tuition elass in archery,
aa hag bheen pointed out, shows & gherp initial rise in per-
formance from the first through the ninth praetice period.
The group curve for the non-tuition elass also shows &
sharp initial rise in performance. This rige in mcore ex-
tends from the firet practise period to the eighth day of
practice.

Although the rate of gain is diffsrent for each
group, the ssme negsative sceeleration in performsnce is
eommon to the eurves drawn from the data obtained from
each group. The datsa at hand suggest that learning curves
plotted to show the »rogrees of subjects learning a eom-
plex motor skill with the aid of an instructor are similar
in shape to the curves showing the progress of subjects
learning a somplex skill by measns ¢f prasctioce without
tuition. Whether or not this generslization is true, the
ocurves astually plotted for the experimental and control
groups are markedly similar in pattern.

Irregularities in the Learning Curve of the

Tuition Group.- Group curves, oconstruoted by saverasging
individual learning soores, usually have the effect of

smoothing and tending to neutralize the irregularities
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showmn in the individual ocurves.

Figure 8 shows graphiecally that the tuition group
suffered féur drops in score during the total experimentsl
period, but that in each ocase the loses was for one practice
period only. No sctback was greater than three percentage
seore points. Each loss was followed by a rise which
brought the percentage score to a new level of scoompligh-
ment higher than any ever before resched.

The group and individual records were searched
to try to discecover causes for these drops in soore.

April 29, the day on whish the tultion slass suffersd its
first loss in soore, was the first day of praetice follow-
ing a week's vacation from school. The students in the
class had ﬁad no practice in shooting omn the previous
Tuesday or Thursdsy. This interruption of a week in
practice may easily secount for the loss.

The seoond drop in score whieh this group suf-
fered was on May ll. The individusl recorde of some of
the class members indicated that the studenis mentioned
that they had not obtained their ususl amount of sleep
the night before. Thie was due to the fast that there
had bsen a terrific wind storm snd rainfall on that
night. Many of the students lived on farms, and reported
that they had had to work during the night bdringing in

chickens and seeing that other farm animals were pro-
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teoted from the storm. Since the tuition group met 2t ten
o'cleook in the morning, the students hsd not had a chance
t6 recover from their lack of sieep and from the excitement
of the night before.

The third drop in score mnoiieed in this group was
on May 18. The records for this day do not indicate any
cause which might seccount for this slump in score.

The final s8light drop in score made by the tuition
group ooocurred on the last day of the experiment. This drop
may be due to the fast that fewer arrows were shot on that
day than on any day sinee the third practice period. The
group may have needed a more extended work period in order
$0 reach a maximum level of performance.

Irregularities in the Learning Curve of the Non-

$uition Group.~ Figwre 8 portrays a different picture for
the non-tuition eiaas. While this olass hed two drops in
seore, each wsas followed'by 8 period of lowered performance
whieh lasted through four practice periods. The first
érop, oscurring on April 20, was slight, but performance
fgiled to improve materially for three subsequent periods.
The largest wingle loss in score suffered by either group
osocurred te the non-tuition group on May 18.

The records of this group wsre reviewed to try
to disecover causes for the two periods of lowered per-

formance that were noted in the group curve.
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April 20 was the day before the spring vacation.
The non-tuition group met at two o'clock in the afternoon.
For many of the members of this group, the archery class
was the last one that they were requlred to attend before
the holidsy. The excitement arouged by the prospect of the
holiday, plus the desire to leave school to go home, may
heve caused the performance of this group to drop on thst
day. This was eslso the day of the second tournaments.

The performance of the group remsined at this
lower level for two more practice periods before it was
raised. This might be accounted for by the fact that
due to the week's wvacation from school the students hsd
missed two practice periods. The members of this group
may have found it difficult to raise their scores efter
an interruption in practice.

No evidence could be found to account for the
drop in score shown on the record of the non-tuition group
for Msy 13. This was the third tournasment day of the ex-
periment. Sinee this group had a drop in score on two
succegsive tournament days, it might be that the pressure
to do well in the tournament was particulasrly disturbing
to the members of the group. But this third tournsment
day (May 13) was followed by a day of still lower per-
formance, followed by a gradual rise for three practice

periods, at the end of which time performance had reached
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& new high level. Ro evidence was found to account for
this prolonged period of lowered performsance.

Comparison of the Irregularities Noted in the

Learning Curves of the Two Groups.- Tuitien did not pre-
vent losses in score from ocesurring. The group that was
instructed had four drops in seore. In each ease, the drop
was followed on the next day of praetice by s rise to s
higher score than sny previously reached. However, the
non-~tuition group had drepe in score followsed by pericds

of lowered performanse of much longer durstion than those
of the tuition group.

Plateaus or Delsys in Learning.- Plateaus or

delays in lesrning havé been found in some practioce curves.
These delaye 1n aschievement have been absent from many
csurves plotting the progress of sub jects learning a motor
skill.

The group records of the olass given systematie
instruction in srchery during the present investigation
show ne prolonged period where no learning was recorded
(Figure 8). Exocept for four losses in score, easech of whieh
1asted oniy one day, the tuition group gained in aehieve~
ment throughout the whole experiment.

The dats obtained from the non~tuition elass
show {two periocds in the learning process when very little
learning eould be noticed. The firset of these periods
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lasted four deys. It sterted on the ninth practiee period,
Mareh 20; it lasted during March 29, May 4, and May 6.
During the first three days of this platesu in learning, the
percentaege socore of the group remasined at the same level.

On the final day of the delayed lesrning period, the average
class seore rose one percentage point.

The second sustained periocd of little improvement
in learning occurred in the records of this group between
May 13 esnd May 25, This period méy or may not be congidered
8 true platesu of learhing. For four practice periods, the
percentage score of the non-tuition group remained below
the pesk reached previously. On Msy 11, the class scored
forty-five percentage points. This group suffered a five
point drop in score on fhe next prsetice day, held May 13.
On May 18, the percentage score of this group dropped omne
more péint. During the next two presctiee periods, the
group ssore rose slowly, galning three pointes on Msy 20,
and two pointe on May 25. On that dsy the group score was
8till below tpe height reached four practice pericds pre-
viously.

The members of beth olasses wanted to improve
their socores throughout the whole experiment. They ware
8ll motivated by the desire to attain s higher seore than
the ofher members of the same group. However, it sesmed
during this sexperiment that the non~tuition group beeame
discouraged essier than did the tuition group. The mem-
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begs of the non~tuition group also talked mors to eash
other sbout their progress and lack of progress than did
members of the tuition group. It is possidle that the dis-
oouragement felt by cne or two membera of the nonwfuition
group was spread throughout the entire group by meens of
this converastion. This might account in some messure for
the plateaus in the practice curve of the non-tuition group.

Individusl Learning Curve for Member of the

Tuition Grbuy.- The fecords of the percentage soores of

each girl in the tuition group are shown in Table IX.
These records revesl many more dslily fluetuations than ape
pear on the group charts. Flgure 9 is a sample learning
curve of subjeot O in the tuition group. The record of
any other girl's progress could just as well be used ag an
example. All the ourves vary one from the other. o two
are alike. The similarities can only be obtained by com-
bining the individual data into group data. Marked ir-
regularities are seen in all the individual recorda. Ir-
regularities similar to these have been noted in individ-
ual graphs of learning drawn from data on subjests learn-
ing typewriting, bsll tossing, telegraphy, and other motor
skilla. | ‘

O's percentage score started at thirty points
(Figure 9) énd rose nineteen points on the second dsy.

It droyped twenty points the third day, rose nineteen
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TABLE IX

PERCENTAGE SCORES MADE BY EACH MEMBER OF TEE TUITION GROUP
DURING THE EXPERIMENTAL PERIOD

Dases of Praciice FPeriods

~ .
Sub jects March|March |Mareh |April |April |April lApril [April
18 23 30 1l 6 8 13 15

Calvin.... | &6 35 32 34 44 54 35 43
Clark..... 36 15 32 38 37 39 o4 53
Douglass. . 1 33 12 37 55 54 31 46
Etherton.. 5 25 35 18 26 32 41 42
Farlow.... &5 39 55 58 45 46 62 72

Figher.... 30 49 29 48 46 61 67 76

Heatherly. 16 18 9 28 36 45 40 38
Hugy.eooos e 18 26 52 54 63 60 62
Johnson... i2 36 31 41 45 26 33 38
JONeBe ..o 8 24 28 36 38 46 52 65
HeCallum.. 2l 19 45 36 3% 40 51 42
Mullinsex.. 0 & 14 32 27 35 34 42
Obermark.. 9 23 30 36 38 43 61 55

Sagerec... 17 a2 3l 37 48 42 50 83
Smith..... 23 a8 36 4% 41 61 60 63

Southsr... 11 i7 31 30 44 56 56 51
Thompson. . 15 15 &2 31 28 4° 37 59
Wilson.... 14 28 39 &7 44 46 57 50
Wright.... 13 16 28 o8 58 58 58 71
Younge.ooe. 9 &3 28 34 35 39 46 54
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Dates of Praoctice Periods

Sudb jects April| April | May|May |May |May May May |May May

&0 29 4 6 11| 18| 18| 80 25| &%
Celvin.... 47 47 43 |55 60| 68! 49| B4 65| 65
Ciark..... 50 42 57 47 39| 55| 55| 45| 54| 53
Douglass, . 61 60 55 |53 40| 68| 64| 63| 71| 62
Etherton.. 40 54 58 |65 57| 57| 68| 61| 66| 69
Farlow.... 72 ¢ [ 53 |76 73| 75| 75| 68| 75| 59
Fisher.... 68 5 76 |70 65| 70| 63| 71| 70| 71
Heatherly. 47 39 46 |53 42| 51| 48| 58, 56| 65
Hueyesooos 58 60 7 |6l 69| 64| 75| 73| 81| 74
Johnson... 27 63 75 |69 65| 47| 62| 74| 66| $2
JONneB..c.0. 51 44 b3 164 | 56| 61| 55| 58| 64| 62
MeCallum.. 80 57 63 |69 63| 72| 66| 75| 82| 66
Mullinax.. 41 36 39 &8 58| 47| 55| 60| 61| 65
Obermark.. 62 55 | 46 |54 61| 62| 48| 73| 60| 69
S8g6reec... 67 58 59 |59 58| 58| 65 72| 59| 72
Smith..... A 65 46 |58 49| 65| 43| 66| 73| 69
Souther... 64 63 67 | 6% 72| 60| 65| 55| 58| 74
Thompson.. T 70 47 55 |69 65| 61| 66| 67| 75| 76
¥ileon.... 58 60 59 |61 61| 60| 46| 51| 65| 55
Wright.... 76 e 82 |18 76| %7, 80| 74| 73| 70
Young.ceoo 45 33 47 45 59| 45| 34| 63| 41| 61
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points the fourth day, dropped slightly on the £ifth, and
rose during the sixth, seventh, and eighth practice periods
to the highest point it reached throughout the experiment.
O's score dropped on the ninth practice day, but rose on
the tenth dsy to 2 point almost as hizh as that reached on
the eighth practice day. It made a slight gain on the
eleventh day. This sub ject's score dropped on the twelfth
and thirteenth days, rose on the fourteenth, dropped on the
fifteenth, rose on the sixteenth, dropped slightl& on the
seventeenth, and rose on the final day of the experimental
period. The score of this subject did not again reach the
pesk it hsd attained on April 15.

-Individual lesrning Curve for Member of the Non-

tuition Group.- Table X gives the record of percentage

score of each girl in the non-tuition group. Figure 10 is
2 graph drawn from the data on subject X of the non-tuition
class. The record from any other member of the group would
do equally well for an example. X's percentage score
started st nine points. It rose nineteen points on the
second day. It dropped three points on the third day, and
rose on the fourth to equal its record of the second day.
The score rose on the fifth and sixth practice periods,
dropped on the seventh, and rose on the eighth. It dropped
on the ninth, rose on the tenth, and dropped on the

eleventh day. The score rose somewhat on the twelfth,
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TABLE X

PERCENTAGE SCORES MADE BY EACH MEMBER OF THE NON-TUITION
GROUP DURING THE EXPERIMENTAL PERIOD

Dates eof Praectice Periods

Subjects NMaroh| March|NMerch |ApFil|April|April]April|April
18 23 30 1 6 8 13 15

Baldwin..... 33 39 17 47 37 a7 48 54
Cheney...... 0 7] 9 6 10 21 17 28
Davis....... 12 i 20 14 84 28 23 28
Dennig...... 11 11 32 8% 33 44 49 53
Freoborg.... 20 15 19 34 - 1) 51 58 51

Garrigson.... 9 28 | 2b 28 32 42 30 46
HelmeG.v.c0. 5 7 14 27 42 42 48 48
Homberg..... 9 22 26 21l 20 31 29 31
Jackson..... 0 3 4 17 i3 K4 11 17
Konyg.scceoe 11 32 31 35 40 47 41 42

Laffoon..... 14 46 54 47 55 48 67 51
Mitchell, L. 30 18 a7 38 37 36 44 45
Mitchsll, T. 16 15 18 15 9 24 40 49
Of*Rourke.... 27 i7 29 14 37 38 46 51
Rodeske. oo 7 20 ig 15 23 25 20 &8

Russell..... 1% 22 22 15 39 40 32 39

Spriggsc.... 3 7 18 14 el 25 a0 a8
Tisdale..... 0 12 20 &7 33 28 34 37
Wagner...... 4 25 23 17 29 28 26 17
Williamd.... 5 13 36 28 30 34 16 32
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Dates of Prsotice Periocds

Subjects April |[April|May| May|May| May|Msy |May |May| May
20 29 4 6 |11 |23 [18 |20 |25 | 27
Baldwine.o.. 45 43 41 |49 |49 (48 (40 (43 |36 | 46
Choney.cseee 28 16 15 |14 (29 |20 (25 |12 |&5 | &0
DavisS...cce 30 20 26 |28 |22 |82 |23 |17 |29 |44
DenniBecees.e 34 30 45 |38 |40 |40 |32 |34 |80 | 35
Freebeorg.... 46 32 46 |46 |43 (39 (44 |43 (43 | 4)
Garrison.... 35 45 34 |39 {60 |48 |52 |51 |53 | 43
Holm®Boeoco. 45 39 48 149 (59 |[H5 |60 |55 (70 | 60
Homberg..... 30 35 32 |26 (49 (44 (35 |85 |23 | 81
RE-T.): <15 TR 21 as 25 |22 (40 |17 |11 |21 |18 |12
Konyge..coee. 43 28 41 (A7 (50 (32 |34 |58 |46 | 56
Laffeon..... 60 50 43 |3 |55 |62 |47 |68 (69 | 78
Miteholl, I. 40 45 49 |34 [4) |37 (A7 |48 |50 | 68
Mitchell, T. 31 47 4% |46 (46 |25 (39 |45 |42 | 60
O'Rourke.... 45 47 34 |50 |64 |55 |50 |58 |70 | 60
Reodeck...... 32 50 46 141 B4 B4 141 |37 B9 | 6B
Russell..... an 24 26 |42 (34 (33 |39 |38 |31 | 67
Spriggseece. 38 45 42 |32 (44 | 46 |44 |47 [ 35 | 36
Tisdale..... 32 35 56 |44 (45 |39 45 |47 |49 | 46
Wagner.ce.e. 25 27 40 37 |42 |52 (40 |42 |50 | 61
Williams.... 48 46 34 (37 |39 36 |41 (4l |33 | 28
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and took a twenty-one point jump on the thirteenth day to
the highest peak it reashed during the experiment. From
here, the score dropped on the fourteenth day, rose on the
fifteenth, dfoppod one point on the sixteenth, rose slight-
1y on the sevemiseenth, and dropped bask ven points for the
final praotice perioed.

Compaerigon of the Irregularities in Score in the

Two Groups.~ To discover what effect tuition made upon the

eonsistensy of individusl performancg, it was determined to
gount the number of irregularities found in each individusl
surve. By an irregularity in a curve is meant a movement
of the curve upward followed by a movement downward, or
vice versa. The total irregularities for each individuel
wépe added to the correspording total for each other mem-
ber of the group. In this manner, a figure was obtained

to represent the number of irregularities fourd in esch
group.

On this basis, the data for the members of the
tuition group showed ninety-~nine pesks. end ninety valleys.
The ncn~tuition group had ninetyefour pesks and eighty;
nine velleys. This shows slightly more lrregularities in
the curves of the tuiltion group then in those of the non-
,tuiﬁion groﬁp.

This difference is slight, showing nine more

Peaks and one more valley occurring among the curves of
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the members of the tuition group than among.the curves of
the non~tuition group. This can be interpreted to mean
that tuition in srchery had little effect upcn the ir-

regularities in performance of the members of the group.

Summary

La was to be expected, the instructed sub jects
started at a higher level of performance thaen did the un-
instruected ones, and maintained superiority throughout.

The tuition group progressed at a faster rate
than did the non~tuition group, during both the initial
and the lstter stages of learning.

The characteristics commonly noted in learning
curves for motor gkills appear in the data of this chepter:
rapid initial progress, a gradusl slowing down of the rate
of gain, irregulsrities in composite curves more or less
related fo the genersasl conditions of work and motivation,
occasional esppearances of platesus or periods of slow
progress, and large 1rregular1tiss in the individual curves.

Curves drawn from date gathered from subjects
learning a complex motor skill were simi;ar whether or not
the subjeots were given instrucetion in the technique of

shooting & bow and arrow.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER IV

PERSONAL FACTORS RELATED TO PERFORMANCE AND IMPROVEMENT
IN ARCHERY

Introduetion

Factors Potentially Related to Skill in Archery.-

Teachers of motor skills are naturélly interested to
determine the relationships of these skills to wvarious
factors that might affect learning in these fields. This
chapter is concerned with evidence on certain faectors of
general ability, physiqus, past experience, snd personslity
ag these appear to be relasted to achievement in archery.

Topical Organization of Chapter.- The major

topies treated are described briefly in the following para-’
graphs.

{1) The reistionship of general mental ability to
suscess in‘arohery has been computed by one experimenter;
Data will be presented on this problem as found in the
ﬁresent experiment.

(2) Height and weight have been found by earlier
Investigators to have a slight beaéing on profiociency in
archery. Data will be presented on these faotors.

(3) It is widely believed that experience gained
in one sport transfsrs to learning in other sports. The

100
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previous physical education experience of the subjects of
this study was investigated, and data will be presented on
this experience as related to lsarning archery.

(4) Archery is in some respects a highly in-
dividuelized sport. Genersl personality traiits mey have
gignificance for sucoess in learning srchery. 4 typiosl

personality test, the Bernreuter Personslity Inventory,

furnished data whioh will be presented on certain personal
traits as possible factors in succeess in archery.

Stetistical Treatment.- In each seection of this

chepter, correlation scefficients are presented, showing
the relationship between achievement in archery and the
trait or treits coneidered. The ocoefficients were computed
separately for the tuition and the non-tuition groups. The
rank-difference method was used, in view of the small num-
ber of cases in each group. However, the rank-difference
coefficients (o) were transmuited into equivalent product-

moment coefficlents (zo) by table,

and the probable exrror
of the transmuted coefficients (P.E.rfd wae computed, and

then checked by nomOgraph.‘z

1 Henry E. Garrett, Statistios in quoholggz,and
Edusetion, p. 361. New York: Longmans, Green and Com-
pany, 1937. :

2 Jaok Dunlap and Albert Kurtz, Handbook of
Statistiocal Nomogrsphs, Tables, and Formulas, pp. 42-43.
Wew York: World Book éompany, 1932.
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Relationship between Test Scorses on Mental Ability
end Ability in Archery

Consideration of Mental Ability as a Factor in

Learning Archery.~ It might be logical to assume that the

students who have a high score or mental tests would be able
to profit more by instruction in archery than would those of
lower mentsl ability. The students with high mentsl ability
should be sble to understand and follow directions given by
the instructor better than sould students of lesser mental
ability.

Hyde 3 studied the relationship between the mental
ability and schievement in archery existing in a group of
students all of whom were past the first stages of learning
archery. She found no relationship between the two factors
being compared. In this present study, the interest was
ecentered on whether the group given insitruction in archery
showed a2 closer relstionship between archery sbility amd
mental ability than did the group which was given no in-
struction in the skill, From these facts it might bs pos-
8ible to draw conclusions concerning the ability of students
to learn a motor skill, and the ability of students to
profit by instrucetion in such a skill.

Mental Test Given.- All of the students enrolled

® Edith M. Hyde, "The Measurement of Achievement
in Archery,” Journal of Edusational Research, XXVII (May,
1934), 72-86.
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in the two archery classes took the Otis Self-Administering
Tests of Mental Ability, Highef Examination: Form B. This
test was given on March 9 at the first meeting of esch slass.
Most of the students made scores sbove forty-two,
which is the seore level reported by O0tis s the average
for an unselected population. The students in this study
were, then, typical of most college students whose level of
test scores is superior to that of an unselected adult
population.
Correlstion between Menfal Ability Test Scores and

Ability in Archery.- The eorrelation between the seores for

mental ability and the achievement scores is .42 for the
tultion group. The probsble error for this is .13. The cor-
relstion for the non-tuition group is .15. This has a prob-
able error of .15 (Table XI).

These figures show that there is no significant
relationship between achievement in asrchery asnd the test
scores of mental ability of the students in the group who
learned without the aid of instruection.

These figures do show that there is g slight re-
lationship between the mental ability test scores and the
average percentage scores of students being given systemsatic
ingtruction in archery. The brighter students in this
group tended to profit more by instruetion than did the

duller students.
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RELATIONSHIP BETWEEN SCORES ON MENTAL TEST AND ARCHERY
SCORES FOR INSTRUCTED AND UNINSTRUCTED SUBJECTS

Group o) r_ P.E.x_,
Tuition e 0 000006 00 .41 042 013
Non“tuition ceeceenoe 015 015 015
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Proficienocy in archery acquired by normally in-
telligent students by mesns of uninstructed practice appesrs
t0 have 1little relationship to the mental ability of those
students. But the ability of students to progress in archery
under the tutelage of an inatructer veries to sacme degrse
with the mental ability of those students, so far ss the dats

et hand show.

Relationship between Height and Weight and Ability
in Archery

Consideration of Height as a Feotor in Ability to

- Learn Archery.- Teller srchers have longer arms than do

ghorter archers. For this reason, the taller girl can draw
a certain bow farther back than can a shorter girl. The
tension of the bow sitring is Inoressed for every inch it is
drawn baeck. Therefore, the more tension the string hss, the
greater forese it hss to send the arrow toward the target.
The arrow with greater forsee goses straighter thsn the arrow
with less force because air pressure and gravity influence
it less. Thus, the %taller girl, using a bow of the same
poundage &8 & shoriter girl, has an advantage over the short-
er girl.

The average percentage score for each girl in the
tuition group was computed, and the girls ranked ascordingly.
Each girl was also ranked asscording to her height in irches.

The correlation between these two was then computed.
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Correlation beitween Height and Ability in Archery.-

The results of this computation show thaet the archery ability
of the members of the non~tuition group is relsted to their
height. The correlation for this group is .53. The probable
error of this coefficient is 12 (Pable XII). This shows
there is a definite relationship existing between the two
faotors for the girls in the non-tuition group. The taller
girls tend to be the better archers. Hyde 4 found a low
positive correlation between height and arechery a2bility in
her study of archers. ‘

In the tuition group there ls a correlation of .02
between the srchery scores and the height of the group mem-
bers. This correlation hes a probable error of .15,

(Table XII). Thus, the students who were taught an sccepted
form in srchery did not show a relationship between their
scores and their height. The tuition given to 8 group ap-
pears to nullify the relationship between height and
sohievement. The initial advantage which superior height
gives to some studeunts seems to be overcome by tuition. The
instruction given to each girl evidently influenced her
progress and achievement more thasn did mere physical height.

Relationship between Welght and Performance in

Archery.- A previous study in srchery showed that there is

a Blight positive correlation between the wseight of the

4 Baith M. Hyde, op. cit., pp. 72-86.
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TABLE XII

RELATIONSHIP BETWEEN HEIGHT AND ARCHERY SCORES FOR
INSTRUCTED AND UNINSTRUCTED SUBJECTS

107

Group o r_ P.Eep
Tuition .ceeccovcons 202 .02 +15
Non-tUition ®o0 00 e 052 053 .12
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gtudent and her ashievement in archery. 5 The heavier
glrls were better srchers than the lighter girls.

In the present study, the students were ranked in
order of weight. The students were also ranked according
to sverege pereentaze scors for erchsry. The correlations
secured from these data are shown in Table XIII. The cor-
relation between welght and percentage score in the tuition
clasg 1s .10. This has a probable error of .15. The cor-
relation between these same factors in the non-tuition
class 18 .39. This has & probable error of .l3.

From these figures, i1t can be seen that there is
no correlation between weight and archery ability among be-
ginning students who are being instructed in srchery. The
probable error is grester than the amount of relatiomship
shown. Therefore, weight is not an important factor in
learning archery under the guidance of an instructor.

A slight relationship between weight and archery
ability may exist smong the members of the non-tuition
group. Here the relationship is .39, with a probsble error
of ¢13. The interpretation which must be put on these
figures is that the weight of & student may be slightly
related to her skill in archery. A heavier girl hss a
glight advantage over the lighter girl in learning archery

5 Edith M. Hyde, op. cit., pp. 72-86.
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TABILE XIII

RELATIONSHIP BETWEEN WEIGHT AND ARCHERY SCORES FOR
INSTRUCTIED AND UNINSTRUCTED SUBJECTS

109

Group o r. ?'E’rp
Tuition o0 050 G0 010 010 .15
Non~tuition ceceeee « 38 e 39 «13
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without the =sid of instruetion.
Interpretation of Correlations for Weight.- There

may be itwo reasons why weight may heve some bearing upon
performance in archery. The taller girls ususlly weigh more
than d¢ the shorter girls; and, since there is a relationship
betwsen height and ability in archery when no tuition is
given, there is likely to be & relationship between weight
and performance in archery.

The secound reason that weight msy influence
ability in erchery has to do with strength. ILarger girlas
are often sironger than smaller girls, &lthough this is not
always so. The strength of an archer maskes it easier for
her to shoot during the earlier trials in archery, because
gshe can concentrate upon aim and technique rather than have
all of her attention taken up with the effori{ of pulling
the bow string.

Reletionship between Achievement in Archery and
Previous Physical Education Experience

Considerstion of Previous Physical Educstion Ex-

perience aes e Factor in Learning Arghery.- Teachérs and

psyshologists are interested in the transfer of training
from one s8kill to another. There are differences of
opinion as to now this transfer takes place. It was not

one of the problems of this investigation to study the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



111

method of trensfer. This study was interested in the ef-
fect tuition would have upon girls who had various smounts
of physical education experience. From this, it was hoped
that it might be discovered whether past experience in
physleal activities wes of mueh imporience in the =bility
of students to lesrn archery.

Difficulty of Securing Accurate Data.- It was

recognized that it would be impossible to éecure informa-
tion regarding the exsct amount and type of previous ex-
perience any girl had engsaged in. It was also recognized
thet megsuring previous experisences in the fisld of motor
skill was impossible.

The students who participated in this experiment
came from widely varying homes, schools, and communities.
Moast of them had had very little formsl training in physi-
cal education. A few of them came from schools where s
physical education program was offered to all students.
Some of the students had participated in sports in their
homes, but many hed not.

Method Used to Obtain Dats.- An approximate

measure of the amount of physical education experience of
each student was secured by sounting the number of years
and terms of her experience in school-instrueted physical
education and in orgenized sehool sports.

Physicel educetion activities are usually di-

vided into terms to correspond with the weather. Esch
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season consists of one term of work. Three terms sre in-
cluded in one sochool year. If a girl had taken part in
physical education olasses in high school for one year, and
participated one term in high school baskeiball, then had
played one season each of hockey, basketball and scfitball
in college, she was recorded to have had two and a third
yeers of previous experiense in physiecal educstion. For
purposes of computation, the fasct that class work in physi-
eal education and experience in sports might have been con-

comitant was disregarded.

Correlation between Achiesvement in Archery and

Previous Physical Education Exverience.- The students in

the non-tuition group were found to have had from one year
to ten and & half years of previous physical educsation ex-
perience. The tuition group varied in experience from two
to ten years.

The relationship between previous physical edu-
cation experience and ability in archery is shown in
Table XIV. The correlation betwesen the two scores is .18
for the tuition group. This has & probable error of .15.
The correlation is 37 in the non-tuition group. The
probable error of this coeffioient is .13.

This shows that there may be s small positive
relationship existing between physissl education expserience

and archery ability among students who learn archery with-
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RELATIONSHIP BETWEEN PREVIOUS PHYSICAL EDUCATION
EXPERIENCE AND ARCHERY SCORES FOR INSTRUCTED AND UN-

INSTRUCTED SUBJECTS

Group ~ To P.E.p,
Tuition ecesseceeccse 018 .18 015
Non"tuition seaso e 036 .37 015
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out assistance from a teacher. The students who had more
experience in other forms of physical skill may have a
slizht advantage in learning archery by their own efforts
than have those students who had less orevious experience
in physieal skills.

The carry over in skill from previous physical
education experience to archery achievement among students
who learn with the assistance of & teacher asppears to be so
slight as to be 8lmost non-existent. The bprobable error of
the coefficient is almost as large as the coefficient it-
self. This means that the previous physicsal edubation ex-~
perience of students being systematically taught archery

is not very important in their fiuml achievement.

Relationship between Certain Personality Traits
and Achievement in Archery

Personality Test Given.- The'Personality In-

ventory, by Bernreuter, was given to all subjects on
Mareh 25, 1943. This inventory measures several aspects
of personality. From the test, the author has devised six
scales. The scales used for this investigation were those
designed to measure sociability, neurotic tendency, and
self-gufficiency.

Consideration of Sociability as a Factor in

Learning Archery.- Archery is an individual sport. It
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can be participated in by & person who pays no attention

to anyone around him. I% is possible to shoot at a target
when nobody else is present. Archers rarely talk while
they are shooting. 4n archer can be as independent snd
8clitary as he wishes to bs. DBesause of the nature of
archery, it might be possible that people who dislike
erowds and soeiability would like archery, and therefore
would become superior archers. For this reason, it was
decided to test the socliability of the archers in this ex-
periment, and to compare this ranking with the aversge renk

each girl made in srchery.

Correlation between Scores of Soeisbility and

Achievement in Archery.- The section of the Personality

Inventory which tests the soclability of the individual is
intended to rate high those personslities who are independ-
ent, solitary, and non-goecisl. Those scoring low tend %o
be soclable and gregarious. If the good srchers are ithose
who are independent and solitary, then their test scores
should be high, and the correlation should show s negative
relationship with sociability.

The correlation between sceiability and percent-
age socore in the tuition group is .14. The probable error
of this coefficient is# .15. The non-tuition group shows a
sorrelation of .20, with a probasble error of .15 (Table XV).

Both of these correlations are so low that they can be re-
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RELATIONSHIP BETWEEN TEST SCORES ON SOCIABILITY AND

ARCHERY SCORES FOR INSTRUCTED AND
UNINSTRUCTED SUBJECTS

Group e r_ P.E.rp
Tuition e 2600000 00 014 .14 015
Non"’tuition eeovcesso 020 L] 20 015
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garded, for all practical purposes, as negligible.

Evidently, whether a student is sociably in-
6lined or not has little to do with her schievement in
archery. This statement holds for both groups in this
gtudy, the tuition and the non-tuition.

Consideration of Neurctic Tendency ss & Factor

in Learning Archery.- Students who exeel in archery main-

tain a calm mamner. Any display of temper or nervousness
may lead to physical rescetions which are harmful to the
srcher's score. If the archer's bow arm shakes, she cannot
hold a steady aim amd therefore does not shoot accurately.
If the archer is so excited that she throws her relessing
hand sideward and plueks the bow string, she sends her sr-
row ogrooked. Any outwerd manifestation of nervousness on
the part of the archer will essuse her performance to be
poorer.

Because the archer needs to be steady, there
might be a relstionship between her emotional stability
and her shooting ebility. If such a relationship exists,
the emotionally stable individual might be expected to per-
form better than the unstable individual. A comparison of
the test scores of neurotlic tendency made on the Personal-
ity Inventory and the percentage scores in archery was
made, and the correlations csomputed.

Correlation betwsen Test Scores of Neurotic
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Tendency and Achievement in Archery.- The results of this

somperison show that in both groups there is prasticsally no
correlation between.archery achievement and neurotic tend-
ency. The tuition group csorrelstion is .25. This coef-
fisient has a probable error of .14. The non~tuition group
hes & correlation of .0l with & probsable error of .15
(Table XVI).

Consideration of Self-sufficiency as a Factor in

Learning Archery.- The individusasls participating in archery

need to be dependent upon their own ability. They have no
partners or teammates to encourage or assist them. There-
fore, it might be logiesal %o suppose that s good archer
needs to be self-sufficient.

Correlations between Achievement in Archery snd

Test Scores of Self-sufficiency.- The person scoring high

on the test of self-sufficiensy prefers to be slone, rarely
asks for sympathy or encouragement, and tends to ignore the
advice of others. Those scoring low dislike solitude and
often seek advice and encouragement.

The correlations between self-sufficiency aud
archery ability were computed. For the tuition group the
correlation is -.43, with a probable error of .13. Ths
correlation of the two scores in the non-tuition group is
«13. This coefficient has a probable error of .15
(Table XVII).
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RELATIONSHIP BETWEEN TEST SCORES ON NEUROTIC TENDENCY

AND ARCHERY SCORES FOR INSTRUCTED AND
: UNINSTRUCTED SUBJECTS

119

Group ~ L I P'E°r,a
Tuition 6 s 00809 0000 ‘24 025 014
Non-tUiti On %3 0 s 0 001 001 .15
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RELATIONSHIP? BETWEEN TEST SCORES ON SELF-SUFFICIENCY
AND ARCHERY SCORES FOR INSTRUCTED AND
UNINSTRUCTED SUBJECTS

Group P P P'E'r,o
~
Tuition e e 2000 0000 “.42 -.43 Cls
Non=tultion sceeees 13 13 «15
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Interpretations of Correlations.- Thers is

prsctically no relationship between the self-sufficieney

of the gtudents in the non-tuition group and their achieve-
ment. The ones who depended on others for asdvice seemed to
progress as well a8 those who depended upon their own re-
sources. These results were contrary to the expectstions

of the investigator, who sssumed that the self-sufficient
students would excel in & sport when they were left to their
own devices. .

A possible explanation of the sbove results might
v found in the method by whioh those students seemed to
acquire their techuigue in archery. 4s will be explained
in detail in Chapter VI, the students in this group "hap-
pened”™ upon & form of shooting during the first few practice
perio&s. From thst time on they kept, in genersl, this
game techniguse.

The correlation between self-pufficlency and
ability in asrchery in the tultion group is quite different
from that of the non-tuition group. 1In the tuition group,
a relationship seems to exlest between the two factors.

The students who tended toc ignore the advice of others had
poorer socores, on the whole, than the students who sought
advice and encouragement from others. Students who
profited most by the instruetions given were those who do

not try to depend on thelr own efforts, but sought the ad-
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vice of others.

Summary

Summary.~ For easch of the two groups, the re-
lationship between aschievement in archery and seversl
measurable treits was Ilnvestigsted. It was assumed that
those relationships might be different for the two groups.
The traits considered were: general intelligence, height,
welght, experience in physicel educsation, eoéiability,
neurotic tendency, snd self-sufficiency.

In general, the correlations found tend tc Dbe
small and lnsignificent in size, in view of their probsable
lerrors. There are tendencies towerd a relationship between
echievement in archery, for the self-taught students, and
height, weight, and previous experience in physicsl educa-
tion. For the subjects given instruction, none of these
foctors hes any significant relationship to achievement in
archery. Two fesctors seem to have something more thean s
negligible beering on success in archery when tuition is
provided: genersl mental ablility, and dependency or tend-

ency to seek advice and encouragement from others.
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CHAPTER V

ANALYSIS OF THE FLUCTUATIONS IN THE LEARNING CURVES
OF INDIVIDUALS AND GROUPS

Introduction

Orgeanization of the Chapter.- This chapter deals

with five major topiecs, eash in some way related to the
genersl fact that performance in the course of learning
archery does not improve steadily from shot to shot or prac-
tice period to practice period, but fluetuates throughout the
time spent in practice. The general purpose is to anslyze
the fluctuations in the learning éurves of both individusl
sub jescts snd groups in the present experiment, with a view to
determination of the facets as to veriable performence, and
their interpretation in the light of both fastors in the ex-
rerimental situation and gemeral principles. The five topiocs
mey be listed as follows: (1) increase amd decrease in seore
within single practice periods; (2) gain and loss in achieve-
ment from the end of one practice period to the beginning of
the next period; (3) relation of achievement to a longer
interval than cusfomary between practice periods; (4) rela-
tion of achievement to participation in a competitive arohery
tournament; (5) ceorrelations between achievement in archery

of leerners at various stages in their learning and thelir
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general level of schievement in srchery, and slso between
schievement at ths beginning of practice and at 1ts close.
For esch of these tovics, comparative data are presented and
discussed for sub jects in the two groups of this study, the

axperimentel group asnd the control group.

Increase and Decresse in Score within a Single
Practice Period

Consistency and Variation of Score within a Practice

Period.- Practice in a motor skill usually improves perform-
ance in that skill. It was of interest to see whether con-~
sistent improvemsnt could be seen within the single practice
periods of this experiment. To discover whether the score of
gach archer increased steedily within each practice period, a
record was kept of the percentage score for each end of srrows
shot by each archer.

The records of the individual archers for the ends
shot during each practice period show wide variastion. Some
records show that the best score of the day was made with the
first end of arrows to be shot. Some subjects made their
best scores with the last end of arrows shot during the day.
Still others made their highest score with one of the middle
ends of arrows. Counsistent inorease or decrease in socore
within a single practice period could be seen in only a few

of the individusl records.
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Method Used to Compute Increase of Score within

a8 Practice Periocd.- To discover whether some.advance in

achievement could be found within s single practice period,
the percentage score of the first end of arrows shot in any
one dsy was compared with the percentage seore of the last
end of arrows shot on the same day. In order to clarify the
procedure that was used, the record of subjeect H in the
tuition group will be examined. With the first four days of
this record as an example, the method for eomputing advance
in schievement will be explained. The dsta are presented in
Table XVIII,

On the first dasy of the experiment, March 18, two
ends of arrows were shot. H made a percentsge score of two -
on each of these ends. No progress or retrogression could
be sesn on that dsy. On March 23, tlree ends of arrows were
shot. H scored thirty-one percentage points for the first
end, thirteen for the second, and nine for the third end of
arrows. On this day she retrogressed in percentage score.

On Merch 30, H's percentage score was twenty-two
for the first end, thirty for the second end, and twenty-
elght for the third end. While the percentage score for the
last end was lower than that of the second end, it was higher
than the score of the first end of arrows shot that day.
Therefore, H was credited with gaining in score within the
practice period of that dsy.
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PERCENTAGE SCORE OF EACH END OF ARROWS SHOT BY
SUBJECT H IN THE TUITION GROUP DURING THE

FIRST FOUR PRACTICE PERIODS

Dats

Number of
Ends Shot

Percentage
Seore for
Each End

Change in Seore
within
Practice Period

March 18

AVl

No Change

Msrch 23

(CRGE )

Dearease

March 30

& o b

28
28

Inorease

April 1

O GO

37
59
61
55
48

Increase
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On the fourth prsctice day, April 1, five ends of
arrows were shot. Subject H made a percentage score of
thirty-seven on the first end, fifty-nine on the second end,
sixty-one on the third end, fifty-five on the fourth end, and
forty-cight on the lest end. Here sgain, H progressed from
a first score of thirty-seven to fifty-nine and sixty-one
points on the second and third ends. On the fourth and f£fifth
ends, H's percentaze score dropped. But sincece her score on
the last end was higher than the score of the first end, H
was oconsidered to have gained in score during the practice
period of April 1.

This same proocedure was used for each of the
eighteen practice periods that each girl shot. If the sub-
Ject showed a gain within the practice period for ten or
more of the eighteen days, she was considered ss tending to
g2in in score during individual practice periods. If =
girl's record showed that within the practice periods she
gainéd in sceore on eight days or less, she was considered
as tending to retrogress in seore within the practice

periods.

Inorease of Score with Prsctice.~- Table XIX and

Tabhle XX present daetas showing the veristions in score msde
by the subjeets of each gfoup. These data show, as was 1o
be expected, that the subJjeets in each group tend, on the

whole, to improve with prazectice within a single period.
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TABLE XIX

INCREASE AND DECREASE IN SCORE WITHIN SINGIE PRACTICE
PERIODS FOR THE SUBJECTS GIVEN TUITION IN ARCHERY

Rumber of Rumber of Number of Genersal
Periods Periods Periods Tendenocy
Sub jeets Showing Showing Showing to Gain
Improvement Loss Nelther Gain or Lose
Nor Loss
Calvineess 7 10 1 Lose
Clark..... 8 10 0 Lose
Douglass.. 14 4 0 Gain
Etherton.. 7 10 1 Lose
Farlow.... 15 3 0 Gain
FPisher.... 10 7 1 Gain
Heatherly. 11 7 0 Gain
Huey.oeew.. 11 5 2 Gain
Johnson... 11 5 2 Gain
Jones..... 8 10 0 Lose
MeCallum. . 14 4 0 Gain
Mullinex.. 7 9 2 Lose
Obvermsrk. . 13 5 0 Gain
Sagerieces. iz 6 0 Gain
Smith..... 9 7 a Gailn
Souther... 10 7 1 Gain
Thompson. . 14 3 1 Gain
Wilsone..o 14 4 0 Gain
Wright.... 10 7 1 Gain
Young..... 11 5 e Gain
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TABLE XX

INCREASE AND DECREASE IN SCORE WITHIN SINGLE PRACTICE
PERIODS FOR THE UNINSTRUCTED STUDENTS IN ARCHERY

Number of |{ Number of| Number of General
Periods Periods Periods Tendency
Subjects Showing Showing Showing to Geain
Improvement Loss |Neither Gain or Lose
Nor Loss
Baldwineeoso. 11 7 0 Gain
Cheney..ceeo S 8 1 Gain
DaViBo oo 6 00 o 9 9 0 NO Tend."
: engcy
Dennisece.en. 10 8 0 Gain
Freeberg.... 5 13 0 Lose
Garrison.... 12 5 1 Gain
HolmeSeoeocseo 10 6 2 Gain
Homberg..... 12 6 0 Gein
Jeckson.cese 9 7 2 Gain
Konyaeieceecss 14 4 0 Gain
Laffoon..... 12 5 1l Gain
Mitchell, L. 8 9 1l Losge
Mitehell, T. 5 12 1l Lose
O0'Rourke.... 11 6 1 Gain
RodecKeoeosos 8 10 0 Lose
Rugsell..... 8 10 0 Lose
Spriggs..... 14 4 0 Gein
Tisdale..... 13 4 1 Gain
Wagrer...... 14 4 0 Gain
Willisams.... 8 9 1 Loge
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Fluctustions of Score within s Single Practlce

Period.- Fluctuations of score within s single praetice
period are.common %0 8ll subjeets in this study whether or
not they are being instructed in the skill. While the
general trend within each practice period is toward improve-
ment, there is no consistency in this. The score of each
successive end of arrows is unpredictable. In any succes-
sion of ends shot, the score of a subjecet may rise or fall,
remain the same, or f£irst rise and later f£all. These
fluoctuations within a single practice period are seen in

the scores made by the subjects in both groups.

Gain or Loss in Achievement bhetween Prsctice Periods

Method of Tabulsting.- In any study in which

practice is spread throughout a number of periods, it is in-
teresting to kmow whether gain or loss in achievement takes
place between practice periods. In this investigation, a
comparison was made between the score for the last six arrows
(the last end) shot in sny one practice period with the score
of the first six arrows (the first end) shot at the next
practice period. The scores might increase, remain the same,
or decrease. The records for the seventeen periods between
practice days were tabulated for each girl in each group.

Decoreagse in Scors between Practice Periocds.-

Tables XXI‘and XXII present the data showling that most of

the subjects taking part in this experiment had a tendency

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



131

TABLE XXI

VARIATIONS IN ACHIEVEMENT FROM THE END OF ONE PRACTICE
PERIOD TO THE BEGINNING OF THE NEXT PERIOD FOR
THE SUBJECTS GIVEN TUITION IN ARCHERY

Number of |Number of | Number of Generesl
Periods Periods Periods Tendenocy
Sub jeots Showing Showing Showing to Gain
Improvement Loss Neither Loss| or Loss
nor Gain
A
Calvin.... 10 7 (0] Gain
Clark..... 9 7 1 Gain
Douglass.. o 11 0 Lose
Etherton.. 8 6 ) Gain
Farlow.... 4 13 0 Lose
Figher.... 6 10 1 Lose
Heatherly. 7 10 1 Lose
Huey..oo. 11 6 0 Gain
Johnson... 6 10 1 Loge
JoneSeeees 13 4 0 Gain
MeCallum. . & il 2 Lose
Mullinsax.. 8 8 1 No Tend-
ency
Obermark.. 7 9 1 Lose
Sager..... 6 10 1l Lose
Smith.e... 4 9 4 Lose
Souther... 8 8 1 No Tend-
enocy
Thompson.. 4 10 3 Lose
Wilson.... 1l 14 2 Lose
Wright.... 10 6 1 Gain
Young..... 7 10 0 Lose
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VARIATIONS IN ACHIEVEMENT FROM THE END OF ONE PRACTICE
PERIOD TO THE BEGINNING OF THE NEXT PERIOD FOR
THE SUBJECTS UNINSTRUCTED IN ARCHERY

L)

General

Number of |Number of| Number of
Periods Periods Periods Tendenoy
Sub jects Showing Showing Showing to Gain
Inprovement Loss Neither Loss| or Loss
. nor Gain
Baldwin..... 4 i2 1l Lose
Cheney...... 9 8 0 Gain
Davidsc.ceeees 10 7 0 Gain
Dennis- o 00 0 8 8 1 NO Tend-
: ensy
Freeberg.... 9 8 1 Gain
Garrison.... 7 10 0 Lose
Holmes...... 9 8 0 Gain
Homberg..c-. 7 10 0 Loss
Jackson..... 5 10 2 Lose
Konygeeevooo 5 11 1 Lose
Laffoon..... 7 8 2 Lose
Mitchell, L. 8 8 1l No Tend-
: ency
Mitchell, T. 10 6 1l Gain
O'Rourke.... 6 11 0 Lose
RO&GGko 2 e 08 8 8 1 NO Tend-
ency
Russgell..... 9 8 0 Gain
. OpPriggS..ceso 2 13 e Lose
Tisdale..... 7 10 0 Loss
Wagner...... 7 10 0 Lose
Williams.... 9 7 1 Gein
: D,
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to dscresse ir. score from the last end of arrows shot at
one practice period to the Ffirst end of errows of the next
practice period. The instruction given to the members of
one group did not overcome their tendency to retrogress at
the beginning of a new practice peribd.

Variation in Performence.- The individual records

of both groups show that no student always lost or always
gained in score beiween practice periods. The individuals
sometimes improved, sometimes retrogressed, and sometimés
remained the same. This veristion in performance was com-
mon to members of b&th groups.

Comparigon of Days of Prsctice.- The itwo groups

each met on Tuesday end Thursday. This meant thet there
was a two-day lapse between the Tuesday and Thursday
practice period; there was a five-~day period between prac-
tices on Thurgday and Tuesday. The records fail to show
any counsistent tendency to gain or lose related to the
length of this interval. Since the students generally
gained in achievement throughout the experiment, the scores
each day were, in general, superior to the scores of the

previous prsctice period (Figure 8, psasge 78).

Relation of Aghievement to a Week's Cessation
from Practice

Cessation of Practice during Holiday.~ During

the school's spring vacation period, which laested from
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4pril 21 to April 27, the students in both groups missed
twe regular practice periods. When the group records for
April 29, the practice period followiang the holiday week,
were compiled, they showed an interesting faet.

Tuition Group.-~ Previous to the holiday, the

average achlevement of the tuition elass had reached a peak
of fifty-seven points (Figure 8, page 78). This score had
been reached after a series of rises without any drops for
the group as a whole., After the week's holidsy, the group
score for the next practice period dropped back to £ifty-
five voints. This was the firat drop in score which this
group had suffered from the beginning of the experiment up
to that time.

Individual Records of the Tuition Group.-~ The

individual records for each member of the tuition group
show interesting variations feollowing this holidsy period
(Table IX, page 92). On April 29, the first practice
period following the vacation, twelive members of the tul-
tion group made poorer scores than in the preceding prac-
tice period. One member of the group failed to gain or
lose, and five members ralsed theilr scores. Two group
members, who had started to show a regression in score be-
fore the vacation, ralised thelr score after vacation, but
8till did not reach the mark of their previous high.

It is impossible to prove that the holidsy caused

the drop in sceore. But, 8s has been noted in Chapter III,
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it is very probable that the twelve-dsy period during

which no practices were held was an important factor in
causing the scores of the tuition group to drop on the first
practice day following the holiday.

Non~tultion Group.-~ In the non-tultion olass,

the score for the group on the day following the vacation
remalned at the same level it had reached previous to the
holiday. The group score had started to fall on April 20,
On this day the score dropped to thirty-seven pointa from
the previous day's high of thirty-nine points (Figure 8,
page 78). This first fall in seore of the non-btuition
group ocourred ot the oclass period immediately preceding
the spring vacation. Following the vacation, the group
socore remained st this'lower level for two periods,

april 29 and May 4.

Individuel Records of Membhers of Neon~tuition

Group.~ The individual scores for the non-tultion group on
April 29, the day foilowing the week's vasation from school,
show more individual variations than do those of the tui-
tion group (Teble X, page 96). Only one situdent in this
non-tultion group drepped in.score on this day from her
high score of the period befors. Nine of the students show
a ocontinuation of a drop in score already started before
vacation. Four of this group made better scores following
the holiday than they d4id before the holiday. Five girls

raised their socres over that of the dsy previous to the
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holiday, but did not bring them high enough to reach the
levals they had reached at some previous time.

Comparison of Groupn Records.- The records of

both groups show that following e week's cessation from
prectice no ga2in was made in sverage score. The non-~tuition
group, which had started to drop in score before the holi-
day, stayed at the same level it was before the holiday.

The tuition group retrogressed in score following the week's

cegssation from practice.

Relationship between Achievement in Archery and
the Incentive of Competing in a Tournsment

Number of Tournsments Held.- In order to give

added incentive for improvement to the members taking part
in this experiment, tournaments in srchery were held at
regular intervals. Four tournsments were held in eaoch
class.

Number of Practice Days between Tournaments.-

The first tournament was held on the fowrth day of prac~
tice, which wes April 1. This permitted each group to have
three practice days before the first tournament. The next
tournament was held on April 20. The third tournament was
held on Mey 13, end the last one on May 27. There wers
four practice periods between the first and second tourna-

ments; and four between the second and third tournaments.
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There were three days of practice between the third end last
tournaments; and three previous to the first tournament.

Kumber of Arrows Shot at Bach Tournsment.- Dur-~

ing each of the first three tournaments, five ends or thirty
arrows were shot. During the last tournsment, which was
held on the final day of the experiment, only threec ends or
eighteen srrows were shot. The resson fewer arrows were shot
on the final dasy was that the instruvetor had promised to
teach to the non~tuition group the form of archery which she
had presented to the tuition group. In order to do this,
the time for the tournament hed to be cut short. The tui-
tion group was allowed to shoot only eighteen arrows, in
order to keep the number of arrows shot by the two groups
egual.

Types of Competition.- During the praciice

period previous to the tournament day, the students were
informed that they would ceompete in a tournament at the
following class period. They were told that they were to
compete against their own classmates in three different
phaeses of archery. They were to see (1) which girl could
hit the target the most number of times during the tournsa-
ment, (2) which girl could achieve the highest score out
of the arrows shot during the tournament, snd (3) whieh
one could maeke the most points with six csonsecutive srrows.

The students were to0ld that the records showing the achiesve-
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ment oX each girl in each of these three respects would be
reported to the class for them %o see.

Tournament Records of the Tultion Group.- On the

first tournsment day, the tuition grouvp gsined in achieve-
ment. The group scorc rose on the day of the tournsment
from = soore of thirty-one to & seore of thirty-eight
(Figure 8, page 78). This wae a Seven point rise in score,
& gain of two points over the amount of gain made the pre-
vious practice day.

On April 20, the second tournsment dey, the tui-
tion group continued to raise their score, hitting a high
of fifty-seven points. TUp to this time, the group had
suffered no losses In aversge score.

On May 13, the third tournement day, the group
showeld a two-point gain in percerntage score over the previ-
ous shooting period. But this two«point gain followed s
previous loss in score, and Just brought the group score up
to the previous high of sixty points. Thus, albthough the
group gained in score over the immediately preceding prac-
tice period, 1t 4id not raise its score to a new level of
accomplishment.

On the lest tournasment day, May 27, the tuition
group dropped in score one point below that of the previous
practice period, in which 1t had reached its high for the
total experimental period.

The records of the scores made by the tuition
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group on tournsment days show that on all but the finsl day
the group raised its score over that of the previous day.
The group shot fewer arrows on the final tournament day
than on any other. The records of this group also show
thet most of the students incereesssd their scores within
each prectice period. These two facts might account for
the one point drop in percentege score made by the tuiltion
group on the finsal tournament day.

Tournament Regords of the Non-tuition Group.-

The non~tuition group, on the first tournament dey, raised
1ts score two percentasge points (Figure 8, page 78). This
was not as great a gain as the class had made on two prac-
tice periods previous to this time, but it was a gain in
total achievement over any that the group had made up to
that date.

On the second tournament day, the group scores
made the first drop of the experiment. The average score
for the non~tuition group dropped from a high of thirty-
nine points, made at the previous éhooting period, to
'thirty~seven points on this tournsment day.

The group score remained about at this low level
for three more practice periods before it rose to forty-
five points. On the third tournsment day, the aversage
group score dropped to forty points. This five point drop
was the second drop in seore that this group had suffersd
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since the beginning of the experiment.

On the finel day of the experiment, the non-
tuition group shot its lsst tournament. On this degy, the
average score of this group rose to the highest point it
rosched during the entire experiment.

The non-tuition group, then, gained on percentage
secore on two tournament days, and retrogressed in score on
two such days. The first tournament dsy which showed a
gain in score was during the initisl stage of learning be-
fore either group had suffered a loss. The sesond tourna-
ment was held at the c¢lass perliod just preceding the spring
vacatlon. The excitement due to the prospective holiday
might, as was noted in Chspter III, account for {this drop
in score. 4Another cause for this drop in score might be
the result of the pressure of competition upon imperfectly
orgsnized skill. The students in this group had not as
yot mechanized their techniques, and under the pressure of
competition these teghniques broke down.

No apparent reason can bhe found for the drop in
gecore made by the non-tuition group on the third tourna-
ment day. The galn in score made by this group on the last
tournament day may be due to the impetus of a £insl prac-
tice period. By this time, skill in archery was relstively
well organized; and the group had more assursnce. Competi-

tion was no longer a strain, but became an impetus to
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achievement.

From this record, 1t is impossible to make a con-
clusive statement regarding the relationship between
achievement score amnd shooting a tournament for those who
d1d not have instruction in the technique of gr»chery. How-
ever, shooting a2 tournament did not greatly sid the non-

tuition group to raise their scores during this experiment.

Correlstions between Initial and Final Achievement,
and between Achievement at Various Stages in
Learning snd General Achievement

Method of Comparing Achievement on Firgt and Last

Practice Periods.-~ To discover to what degree students re-

tain their relastive status throughout the course of learning
archery, & comparison was made of the way in which students
ranked on certain days.

The students in essh group were ranked in aschieve-
ment soccording to their score on the first practice day.
They were sgain ranked according to score in the final
practice period, May 27. The correlation was then computed.

Relative Status of Members of the Tultion Group

on First and Last Practice Perlods.- In the tuition group,

the oorrelatibn between the scores made by the students on
the first and last practice periods was -.17 (Table XXIII).
The probable error of this coefficient is .15. This shows

that practically no relationship other than omne of chance
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TABLE XIII

CORREILATION OF SCORES ON THE FIRST PRACTICE DAY WITH
SCORES ON THE LAST PRACTICE DAY FOR THE TWO GROUPS

Group P b P P‘E'rp
Tuitionseeesass wel7 -el? «15
Non_tuition- .. 046 047 012
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existed between performance in archery on the first and
lagt practice days. |

The girls who had systematic instruction in archery
shifted in relative rank from the first to the last practice
period. It is probable that the constant tuition whieh the
instructor gave to this group was one of the factors causing
this change in rank, The girls who ranked highest on the
first practicé period did not retein their high status.
The ranking of the students on the firsi day of the experi-
ment showed very littie about the way they would rank on
the final day of the experiment.

Relative Status of Members of the Non~tuition

Group on First and Lagt Practice Pericds.- In the non-

tuition group, the correlation between scores made on the
first and the last practice deys was .47 (Table XXIII). The
probable error of this coefficient is .12. These figures
show that the students whose scores were high on the first
day tended to some degree to have high scores on the last
day.

Since the members of this group learned mostly
by their own efforts, without assistance from the instrucet-
or, it is not surprising that those who guickly acquired a
usable technique continued to use this technique. They then
were sble, by making edjustments in their form as time went

on, to keep the superiority they had achieved on the first
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day of practics.

Index of Genersl Achievement.- The average score

of every girl for each of the eighteen practice periods was
totalled and averaged. The subjects were ranked according
$o this aversges score. The rank thus obtained was son-
gidered to be the best index of the subjects' relative
ability in srchery. This was because it tended to nullify
any single poor score which an ercher made.

Data Obtained.- To see the relation between

total achievement and achievement at various stages in
learning erchery, correlations were computed between gen-
eral achievement and achievement at each of the following
periods: first, ninth, seventeenth, and the eighteenth or
laset period of practice. Table XXIV presents the date on
these correlations.

Comparison of Correlationsg for the Two Groups.-

By examining Table XXIV, it can be seen that the correla-
tions of the two groups very in the ssme way. The students
who ranked well throughout the whole experiment showed some
tendeney to superiority at the first practice period. This
i highly marked for the members of the uninstruoted group,
but is noticeshle to a smsller degree smong the members of
the instrueted group.

On the ninth practice day, which is the one near-

est the mid-mark of the experiment, the renk of the students
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CORRELATIONS OF GENERAL ACHIEVEMENT WITH ACHIEVEMENT
AT VARIOUS STAGES IN LEARNING ARCHERY FOR THE

TWO GROUPS

Group Day of 2 r P.E.
Practice ~ ?F'

Tuition 1l 33 .34 .14

9 .81 .82 .05

17 .67 .68 .08

18 .48 .49 .12

Non-tuition 1 .61 .62 .09

9 .75 .76 .06

17 .74 .75 .08

18 +63 .64 .09
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most c¢losely resembles the rank they assume for total
schievement. On the last and next to the last practice
period there remains a close relstionship in rank, although
it i8s not so0 clear as at the ninth practice period.

These data reveal that the scores at the mid-point
of the experimental period cen be considered the best in-
dication of total achievement that can be secured at any one
practice period.

The correlations for the non-tuition group are
larzer, at each stage of practice, than the corresponding

correlations for the tuition group.

Summary

Great variations were found in fhe individusal
records of score in both classes. The scores of the mem-
bers of both groups had a tendeney to increase within a
single practice period. However, while this increase con-~
tinued throughout the experiment, it was unpredictable a2t
any particular time. The scores.of some students would
rise and then go down, while others dropped and then went
up. The instruction given did not overcome the tendency for
fluctuations to appear in the performsnce of the individuals.

Mogst of the sub jects tended to have a decrease in
geore from the last end of arrows shot at one practice

period to the first end of arrows shot at the next practice
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period. This tendenecy was common to members of both groups.
However, no student always lost during the interval beiween
practice periods. Variations in performance were seen here
also.

Longer {han usual cessation from practice secmed
to affect fhe scores of both groups. Following s twelve-day
holiday, the instructed group suffered its first loss in
gsoore, while the score of the uninstrueted group remsined
at the same lowered level to which it had f=zllen st the
practice period previous to the holiday.

Tournaments in archery seemed to have a different
effect upon the two groups. For the subjescts who had been
instructed and who had learned to mechanize their skill,
tourraments aeted as an incentive toward better scores.

But the pressure to do well under tournament conditions
seemed to hinder the progress of the uninsitrusted group mem-
bers, who took a longer time to mechanige their skill.

Tuition is spparently much more influential upon
final status than is success or failure at the beginning
of the learning process. For the uninstructed group,
achievement at the last praciise periecd could be fairly
well predicted from the success at the first practice
period.

There is some tendency toward relative rank be-

tween achievement at each period with the general rank of
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achievement. The relationship is lesgss marked at the be-
ginning of the experiment and at 1ts close or just before
its close than et the middle part of the experimental
period. All the correlations found were far from perfect
with large individual flucituations 1n relative standing
among the different individuals. The non-tuition group
members retained their relative status muoh more steadily
then did those who were given tuition. ZEvidence to help

interpret this fsot will be glven in the following chapter.
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CHAPTER VI

FACTORS REGARDED BY ARCHERY STUDENTS AS RELATED TO
THEIR OWN PERFORMANCE

Introduetion

The mein problem of this chapter is to analyze
the factors in learning that were secured from data ob-
tained from the learners, and from direct observation, dut
which are not obvious in the quantitative data reported in

the other chepters.

Main Topics in the Chapter.- The main topics in

this chapter are: (1) *thoughts reported by students in the
tuition group for the period while they were shooting their
first twelve grrows; (2) thoughts reported by students in
the aon-tuition group fdr the period while they were shoot-
ing their firgt twelve arrows; (3) compsrison of thoughts
reported by the two groups; (4) techniques acquired hy the
members of the tuition group during the second, third, and
fourth practice periods; (5) technigues acquired by the
members of the non-tuition group during the second, third,
and fourth praciice periods; (6) eomparison of techniques
of the two groups; (7) stages in the learning of the tui-
tion group; (8) stages in the learning of the non-tuition

group; (9) effects upon leerners of watoching others of the

149
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same ability; (10) reactions of the subjects to tuition;
(11) analysis by the subjects of their losses in score.

Seurces from Whioch Material in This Chapter Was

Gathered.- A1 the beginning of the experiment, the stu-
dents regularly wrote ilntrospectlive accounis of the ideas
that went through their minds while they were learning
srchery. They wrote such sn account for each of the first
eight practice days. The students thereupon reported thatb
the thoughts that were going through their minds while they
were shooting were the same ones day after day. The stu-
dents reported thst they had greut diffioulty writing these
scocounts. From the Investigator's point of view, the re-
ports were not very satisfactory. The students apparently
felt theat they ought to think sbout something while they
shot, and consequently did. Wher they asked themselves what
they were thinking, their thoughts begen to dwell on think-
ing instead of upon srchery. There were many periods dur-~
ing which the students believed that no thoughts went
ﬁhrough their minds. They were not able to recall exactly
the things that they had considered. Their thinking during
the process of shooting seemed to bs a hazy metter. When
the students began to have gresat difficulty writing these
reports and complained thet they could not write them, the
introspective accounts were stopped.

On March 25 and on April 8, printed questions,
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given in Appendix, were hanled %o the students. The girls

enswered the questions in writing and turned their answers

in to the instruetor. From these answers, as well as from

answers to certasin questions uniformly asked at the time of
the interviews, the studenits' thoughite ebout srchery cculd

be tabulated.

The observer, present in each class, recorded much
of the conversation about archery that went on betwseen
group members during the practice periods. The non-tuition
group members discussed their thoughts and feelings much
more than did the members of the other group.  The observer
who recorded proceedings in the non-tuitlion 2roup was es-
pecially capasble. She was able to move around among the
girls and record meny of their remsrks.

Immedistely following esch class period, the in-
strustor wrote & resport of the iustructions given to esach
group. Shé also wrote down notes concerning interesting
happenings which took place in class. The notes taken by
the instructor were ocompared with the notes taken by the
observers.

The material to be analyzed in this chapter was
compiléd from the above-mentioned sourees, nemely, (1) in-
trospective accounts, (2) snswers to set questions, (3)
records of interviews, (4) records of clazss proceedings,

end (5) the instructor's notes.
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Thoughts Running through the Minds of Students in the
Tuition Group as They Were Shocting Their First
Twelve Arrows

Thoughts Conoerning Archery.- The reports writ-

ten by one girl naturslly were very different from those
written by snother. The ideas each student had were differ-
ent from the thouzhts of another. The form or technique of
shooting whigh had been stressed, and which the students
practliced before they shot, concerned most of the students
in the tuition group &t one time or another during the first
practice period. A few of the girls worriéd lest they might
hi$ their elbows with the string. Some students thought
about keeping their sarrows from sliding off their bow hand.
A thought which was genersal to a great many of the situdents
was sbout aim. A few reflected uporn how peculiasr it was

to aim at blocks on the floor in order to hit the target.

A few wondered if they really were aiming correctly.

Others Jjust concermsd themselves about hoping to hit the

target.
Incidental Thoughts.- The thoughts incidental

t0 learning archery that ran through the minds of some of
the students were about tests in other subjects which they
were going to take that day, and sbout letters they might
get from friends out of town. A few students wondered
about how well they would do 1n archery compared to other

members of the group. Two students mused about whether
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the teacher was watching them. Several thought sbout what
fun archery was going to be and how they wished they could
practice at home.

The reports showed that the students failed to
keep thelr attention on any one subject. Thoughts raun or
skipped through their heads. Thess thoughts may well have
been part of their learning, yet were very difficult for
the students to recall. There was a haziness about many of
the conceptions.

Introspective Reports.- The introspective ac-

counts of two subjects in this slass are gquoted in the fol-
lowing paragraphs in order to show the types of reports
which were written.

Sub ject S:

How do I keep my arrow on my hand? Miss Davies
gald to meke my hand level. Do I have everything as it
should be? My elbow must be high. That block looks to bde
too far to the left. That arrow was 1too high and too far
to the left. Are they watoching me from behind? That shot
was no good. I think I did not let the arrow go as I
should have done. I wonder if Miss Davies saw that. That
shot was pretty good. I either made & seven or s nine.

I can pull this bow back with ease. Perhsps I should get
a twenty~four pound one. I think I'll gim at that white
line to the right of the block. Am I doing everything
sorrectly? Thet aim was good. I will sim at that line

again. .
Subject D:

Is 1+ my knockle or the tip of my arrow whieh is
gsupposed to be on the white block? What a nice form she
has. This one will probebly hit the bull's eye by ac-
cident. I really would like to do this secientifiocslly.
After all, 1t is a skill. I wish the arrow weuld not slide
around so much. This 1s really good exercise.
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Main Points of Significance.- At this very first

practice period in shootlng, the students thought sbout the
various parts of the teshnique with which fhey were having
trouble. Many ideas not concerned with archery slso ran
through their hegdgs. None of the studente conceived any
original ideas of her own about srchery. Their conecern
about technigue made them reflect upon and coansider what
had been told them. They did experiment with shifting their

aims, but that procedure had been suggested to them.

Thoughts Running through the Minds of the Students in
the Non-tuition Group While They Were Shooting
Their First Twelve Arrows

Thoughts Concerning Archery.- The reports writ-

ten by the non-tuition group showed more similarity than
did those written by the other group. Every one of the
non-tuition group was concerncd about aim. Each wondered
where to aim gnd how t0o aim. Very few showed much concern
about the form they were developing.

Jeveral girls worried about keeping their left
elbdws out of the way of the string. This was one part of
the technique which had been emphaslized by the instructor,
because of 1its importance for safety. Several girls won-
dered whether they were pulling the string correctly, and
whether they were pulling it back far enough. One girl

wondered-whether the srrow really would shoot when she let
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go the string. Several pondered ways to keep the arrow
from sliding off the bow hand.

Several girls were conserned with those around
them. One girl noticed that the observer was taking notes
and wondered what she was writing sbout her. Several more
reflected self-consciously sbout themselves. One girl won-
dered i1f a squatting position of the body would help her
hit the target, another wondered if nocking the srrow
erooked would aid her to hit the target.

Introspective Reports.- The introspective re-~

porss of two of the students follow.
Subject H:

At first, I drew back and pulled. I missed the
target completely. I thought then that I was not pulling
herd enough. I then started thinking about hitting and
aiming. I was more careful, and when the srrow hit the
target 1t fell off. I thought, dsrn, no score st all.
Then I remembered it wes a score. I kept saying to my-
self, I've got to make this one a good one. My thoughts
were not connected very well.

Subject M:

During the first end I wondered whether I should
aim by closing one eye, and if so whieh eye. I also ex-
perimented with the distance of the pull. During the
second end, I tried to decide whether or not I could do
better by closing one eye, and which eye. This time I
gave & lot more attention to the position of my left el-
bow. The girl standing next to me had scersned her elbow
with the string.

Main Points of Significance.- A4t this first

trisl in shooting, the thoughts of the students who lesrnsd
without the assistance of the instructor were mostly sbout

eiming and hitting the target. Some of the ideas were
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sbout experimenting with the pull, the body position, and
other detsils of form which might help the girls to shoot.
There was, however, es & whole surprisingly little reflec-
tion sbout the technique involved in learning archery. The
mein concern wes eiming. Ths members of the nom~tuition
group seem to have concentrated upon the problem, but to
have had a narrower range of definite details of the prob-
lem about which to think. Both groups reveal shifting
aettention as & msin characteristic of mental activity

during the first attempts at archery.

Thoughts of the Two Groups Compsred

Tuition Group.- Students learning srchery as-

8isted by an instructor thought, during the first practiece
period, about the parts of form which they had been taught,
and with which they were having trouble. They were con-
cerned sbout the errors whieh the instructor had pointed
out to them. These students also considered many extra-
necus matters while they were shooting. They 4did little
in the way of experimental problem solving.

Non-tuition Group.- At the first prsctice

period, students who learned archery by their own efforts
thought mostly about where they should sim to hit the
target. They were also soncerned sbout the different

techniques with which they were experimenting in order to
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find something which would help them in their Z£insl per-

formance.

Techniques Acquired by Members of the Tuition Group
during the Secord, Third, snd Fourth Prac-
tice Periods

Introspective Accounts.~ The introspecitive se-

sounts from the students in the tuition group during the
second, third, and fourth practice periods continued to
show great variety. There was noticezble, however, a
ssmeness running through each individual's counsecutive
accounts of her own thoughts. The iﬁdividual tended to
ropeat the seme 1deas; but these were different from those
of the other members of the group.

During the sesond practice period, a few of the
gtudents récalled that no 1deas at 211 went through thelr
minds while they were shooting some of thelr arrows. Most
of the students, at some time during the period, recalled
thie individuval instruction the teacher had given them.
This, and concern about changing the aim, were common to
all students. They continued to attend to the form that
had heen presented to them.

Answers Lo Questions.- Following the third

practice perilod, the students answered questions which had
been prepsred by the lustrucstor. Each srcher ssid that

she enjoyed the sport. Eighteen sald that they felt tense
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while they shot. Eighteen thought that they kept their at-
tention and thoughts on archery while they shot. Fifteen
of the zirls claimed to be working emd concentrating on a
particular phase of the technigue of archery. Eightsen
said that they understood aiming,

Technigque Acquired.- By the fourth practice

period, 8ll of the students had approximasted the technique
being taught to them. Photographs of the students were
taken on this day. While these photographs show devia-
tions from the form being taught, the general techunique
used by the zirls was the same. One of the photogrsasphs
taken on April 1 is shown in Figure 11l.

Variations in the Technique of Seven Students

Photographed on April l.~ Numbering the students in the

picture one to seven from lefit to right, the similarities
in technique cean he noted. All but number five closed
their left eyes while asiming. All had their feet slightly
apart, left sides toward the target, and weight eveunly
distributed on both feet. Each drew so that the sitring
touched her chin and nose. 4All had their right elbows
higher than their shoulders.

The variastions from the technique taught ere as
follows: Number one hunched her left shoulder, lifted her
chin, had her feet not quite parallel, held the upper psrt
of her body temse, and had a tight grip upon the bow.
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Number two pushed her left shoulder toward the string,
tensed the upper part of her hody, end lifted her hesad
slightly. Number four drew the string to an anchor point
above her chin. Number five drew the sitring to & spot be-
low her chin, and turned her left elbow quite far away
from the line of her body. Number seven pushed her left
shoulder toward the string, end held the upper part of her
body tense.

BEven noting the variastions in the techniques
used by the different girls, the general form was quite
close to that which they would soquire by the finsl weeks
of prectice. A4 ploture of the same glrles tsken on May &5
is shown in Figure 1l2.

Technique of the Seven Studentis Photographed on

May 25.~ Subject number one hsd her feet parallel, lowered
her head, relaxed her shoulders, and loosened her grip on
the bow. These errors she had corrected since April 1.
Changes appearing in the form of the other six girls singe
the photograsph of April 1 are as follows: Subject two re-
laxed her left shoulder and upper part of her body, and
lowered her heed. Number three had gslmost the same form
she had on April 1. This girl msde fewer obvious errors
on the earlier date than any of the other girle shown in
the picture. She hed the third highest score for the en-
tire experiment. The fourth girl lowered her hesd and

the hand thaet drew the string. The fifth girl brought
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her right hand up to touch her chin, and scquired a less
awkwesrd position of the elbow of her bow arm. Number six
lowered her head and loosed her bow grip. Number seven
relaxed slightly from her posture at the time of the
eaerlilier plcture.

Main Findings.- The members of the tuition

group during the second, third, end fourth practice
periods still worked on the individusl faults whieh the
instructor had tcld them about, but were beginning to be
more concerned sbout aim than they had been. They slso
began to have periods during which no thoughts or ideas
seemed to pass through their minds as they shot. By the
end of the fourth presctice period, the students had sc-
quired, in the main, the technique they were trying to
learn, and which they continued to try tc perfeet until

the finel practice period.

Techniques Acquired by Members of the Non-~-tuition
Group during the Second, Third, amnd Fourth
Practice Periods

Introspeotive Accounts.- The introspective

accounts of the thoughts of the students in the non-

tuition group show that during the second, third, and
fourtﬁ praotice periocds the group members became more
concerned with the form of archery than they had been

on the first day of practicece. The group members were
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8till pondering about their aim. Some of the students had
decided to aim with their left eye, some with their right,
and one girl c¢losed both eyes Just ss she released the ar-
row. The students considered the methods they used to
relesse the string. They considered the anumber of fingers
they should use to pull back the string. They noticed
the techniques used by others in the group, wondered
about them, and tried different methods.

Answers to Questions.- All of the students in

fhis group sald, on March 25, that they enjoyed archery.
Seventeer of them felt tense while they shot. Seventesn
gald that they believed they kept their thoughts mostly
on archery while they shot. Fourteen were working chief-
ly on learning to aim, snd fourteen seld they did not
understand siming.

Form Acquired by Six Students Photographed on

April 1.~ By the fourth period the students had de-
veloped the form each had used to shoot her first arrows.
Only minor chenges head been made in the originsl tech-
nigue used by ezsch girl. Filgure 13 shows & picture of
8ix of the students in full drawn position, ready to re-
lease the arrows. This picture was tsken on April 1.
Numbering the students from left to right in
the picture, the variations in technique each employed
cen be discussed. Number one had her weight mostly on

her left leg, pulled the string to a point below her
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+ Figure 13.- Members of the non-tuition group on April 1, at the
fourth practice period in archery.
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shoulder, twisted her body toward the target, held her sr-
row betweernn thumb and index finger, turned the elbow cf
her bow srm in, and pulled the string back only & short
distence. Number two hed her side towasrd the target, her
feet perallel, pulled almost the full length of her arrow,
held the srrow between index and middle finger, and had
the elbow of her right srm slightly below her shouvlder.
The third girl pulled her string back two-thirds of the
distance of the asrrow's length, drew to & distance
slightly in front of her face, held the arrow between in-
dex and middle finger, and raised her head to look over
her hand. Number four turned her body towsrd the target
and pointed her left foot slightly toward the target.

She sighted down the srrow es though she were shooting a
gun, held her arrow with her index, middle finger and
thumb, dropped her right elbow, turned her left elbow

in, end drew back gbout two-thirds the distance of her
arrow. Number five twlisted her body toward the terget
with feet not parsallel, drew with her right elbow down

to & point close to the front of her left shoulder, end
held her arrow between thumd and index finger. Number
six had her feet parallel, end drew her bow about three-
gquarters of the distance back to & place sbout eight
inches.below ker chin. She held her arrow between index
end middle fingers. She had most of her welight on her

left foot. All of the students kept both eyes open while
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they simed.
Technique Used by the Six Girls on May 25.~

Figure 14 shows a photograph of the seme girls teken on
May 25. These girls had made alterstions in their tech-
nigue of chooting, but were still using essentislly the
- same mathod they had started with, except for girl number
four.
All of these girls still simed with both eyes.
Number one still had most of her welght on her left foot
and pulled the string to asbout the same distance below
her shoulder, but pulled it much farther back then at the
time of the other pileture. She no longer twisted her
body toward the target. She held her srrow in the same
manner, end s8till had her left elbow turned in toward the
body. Number two oshanged the position of her right hand
end elbow. She raised her hand to & spot on a level with
her nose, snd sighted down the srrow. She now held her
right elbow high. This girl kept changing the position
of her right elbow. Even during the last week of sghoot-
ing, she sometimes pulled with her elbow high and some--
times with it low, even though she pulled the string to
a spot high on her face. Number three kept her position
almost the same as on the fourth day, except thet she
raised her head higher snd touched her chin to her heand.
Number four, who 4id more figuring sbout methods of

shooting then elmost anyone else in the class, changed
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Figure 1U4,- Members of the non-tuition group on May 25, at

the next to the last nractice veriod in archery.
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her position the most during the experimental period.
She turned her body so that her left sile was slmost
squarely towerd the target. She ralsed her right arm,
snd pulled the arrow to the level of her eyes. She no
longer touched the errow with her thumb, snd she lesrned
to draw the arrow to & full-draswn position. Number fiwve
kept the same position she had on April 1 except that she
drew her arrow farther back. Number six changed to put
her weight on both feet, and reised her right hand to a
position about five inches higher than she had rzised 1%
originally.

Technigues of the Two Groups Compared

Flexinility of Groups.- Although both groups

had atteined an spproximation of their f£final form by the
fourth prsetice period, the members had schieved this
technique in different ways. The tultion group wes much
more flexible in scquiring form. The members gllowed
themselves to be chenged by the suggestions of the in-
structor. They were willing to change their form, al-
though it might mean temporary loss in performence, in
order to be better archers at & laster daste. They con-
centrated on what the instructor had told them. The
students in this group at that time hsd many periods

during whieh their minds seemed to be blenk while they
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were shooting.

The members of the non-tultion group were much
less flexible than the tuition group while they were
lesrning to shoot. Heving acquired & feirly successful
form, the stulents in the group %Xept ithet technigue and
worked upon aim. They were uuwillling to experiment with
a form which might lower their scores.

The difference in the flexibility of the two
groups was &ageln noted at the end of the experiment. Af-
ter the finsl arrows had been shot in the experimert, the
non~-tultion group was teugkt the Torm whiich had been
presented to the tuition group. The instructor demon-
strated and explasined the technique; and gave manusl ss-
sigstence to the students who had difficulty sequiring
the position. The non-tuition group members then used
thig form ag they shot a few ends of srrows.

Bach group had one more class period to attend
after the last day of the experiment. At this finsl class
meeting, both groups were teken outdoors amd given the
experience of shooting from different distances. At
that time, all of the members of the non-tuition group
except three went back to the technique each had devel-
oped insteed of using the one which the instructor hsd
drilled them in at the end of the previous class meeting.

Trisl and Error.- Trizl and error was used by

both groups. The non-tuition group was forced to experi-
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ment and try out techniques which the members wished o
goequire. The tuition given to the other class eliminsted
much of the trisl emnd error which the noun-tuition group
went through, but the instruction given did not eliminste
all triel snd error. The introspective reports indicste
that the students in the tuition group pondered the tui-
tion given, but had to experiment with it before they were
eble to essimilate 1t as & pert of their own technique.
However, in the non~tuition group, the subjects reverted
to their esrly and moderate succesees by reducing the
range of their verlations 1n technique. The tultion
group experimented little. The errors made by this group
were due more to lnsbility to follow instructions com-
pletely then to conseious efforts to change their proced-
ure or to improve. They were quite willing to ehenge

their behsvior when s¢ ingtructed.

Stages in the Lesrning of the Tuition Group

First Stage of Learning.- The tuition group

seemed to go through four stages in their lesrrning dur-
ing this experiment. In the first stege of learning,
the girls thought about the form whiech had been tsught
to them. They elso tried to lesrn where to sim. The
introspective accounts show that meny thoughts ran

through the students' minds. The thoughts about archery
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form and point of aim predominantly recurred during this
period.

Second Stage.~ These students entered the

second phase in learning after they had mastered the rudi-
ments of the skill. At this time, the students began to
think less about form and more about aim snd seore. The
introspective accounts show & sameness in the thoughts of
any single archer. The students had many periods during
which they could recall no thoughts st all going through
their minds s&s they shot. During this periocd, the stu-
dents said they psid very 1ittle attention to the group
ingtruction which the instructor gave. They only cor-
rested their errors and eoncentrated on their form when
the teacher sorrected them individually. They wanted to
practice what they already knew.

Third Stage.~ The third stage is s less olsar-

ly defined oms. In this stage, the students begsn to
realize that gocd form in archery was essential to good
geores. They sought individusl correction. They wanted
to know the reason that the arrow made each deviastion
from the expected course. They became perfectionists.
They sgein became consciocus of the form they were using.
They went over, piece by piece, all the instruction the
teacher had given, to see that they were performing each
act coxrectly. Eighteen of the girls in this group
analyzed thelr shots. Only two did not. Of the eighteen,
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geven esnelyzed only thelr good shots while eleven ana-
lyzed esch shot whether good or bad. The analysis made
by students was tc figure out what they had done which
czused the arrow to hit where it did. The errors they
reviewed were those which the instructor had previously
mentioned. Observation of this stage of lesrning indi-
cated that the students were well sble to analyze most of
their own errors.

Fourth Stege.- The fourth stage of learning

for members of this group was sn advenced stage. By this
time, the archer had almost perfected her form. It hsad
become mechanlical. She had leermed to hit the target

 with every arrow. Her sim became to group her arrows in
the center ring of the target face. A4t this time, the
archer concentraited entirely on her point of sim. The
students sald that they thought of nothing except the
spot at which they were alming. Any other thought dis-~
tracted them. They were no longer conscious that there
was anyons else near them.

Students taught in s class seem to resch esch
of these stages at different times. If all students
went through these stages of lesrning &t the same time,
it probably would have had a marked effect upon the
group learning curve.

Shifting Attenticn from Part to Entire Skill.-

Students in this group were asked on April 8 whether they
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learned by concentreting on the whole act of shooting, or
whether they learned by concentrating on each separate pert
of the skill. The answers were equally divided between
the two methods. Ten students said they worked on each
part of the technique separstely, snd ten said they
thought of the whole act while they were shooting.

During the last few weseks of the experiment,
the same question was asked. Eleven of the students re-
versed their earlier decisions as to whether they worked
on esch part of the skill separately or worked on all
parts at once. 8Six of the ten students who in April said
they leerned by concentrating on ezch part separately,
now saild they learned by concentrsting on the whole sct
of skill. PFive of the ones who earlier thought they
learned by thinking of the whole aect of skill, now thought
they learned by working on each part of the technigue
geparately.

Megin Points of Significance.- Students being

taught archery went through four stages in learning. Dur-
ing the first and third steges, they broke the skill into
its component psrts, and.worked on esch psrt separately.
During the second and fourth stages, they worked on the
entire skill.

Thus, in this investigetion it seemed thet
lesrning a motor skill uvunder tuition took place by shift-

ing attention from an analytical concentration upon com-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



174

ponents of the technigue to the Gestalt ides of the totsl

piceture of the gkill.

Stages in the Lesrning of the Non-tultion Group

Main Interest of the Group.- The students in

the non-tuition group did not seem to go through the four
phases noticed in the lesrning process of the tuition
group. This eclass was mostly concerned with aim from the
beginning of the experiment to its end. The 1introspective
sccounts show the great amount of time spent thinking
about aim. Aiming end hitting the target took up more of
the thoughts of this group than did figuring out methods
of improving their technique. It was only when the zirls
found that they were unsucceseful in their shooting that
they thought about improving their technique.
Exeitebility of this Group.- Throughout the

first few practice periods the members of this group dis-
played 2 nervous end frustrated attitude while they were
shooting. They were upset. This was provably becsuse
they were striving to achlieve 2 good score, but did not
know how to go sbhout doing this.

Angwers to Questions.- The same guestions were

asked of the members of this group as were asked of the
other group. The members of this group ettributed most.

of their poor shots to 2 bad sim. Next to leaek of abil-
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ity to sim, most of the girls in this group thought their
greatest fault was a poor releuse. Only one student in
this group sald she did not enalyze her shots. Of the
nineteen who di1d snalyze their shots, nine analyzed only
their misses end ten aunslyzed every shot they masde. The
analysis of errors made by these subjects was poor. They
sttrivuted almost 211 of their poor shots to bed aim or
poor relecse. They rerely realized that they feiled to

be consistent in their form, snd thet their sim could not
compensste for these other errors. The observer writing
down their conversetion meny times noted that the students
discussed the fzet thet theilr srrows did not go where they
aimed them.

Bxperimentetion with Technique.- The students

in this group did not try out es many different solutions
to their problems as the instructor had expected them to.
Only a few of the group members developed 2 technique of
shooting by figuring out causes of devistions of the ar-
row. Instead, the girles continued to use the first method
with which they had had any success. They made small
adaptations in this method from time to time.

Only twe or three members of this group ever
became proficient enough in the s8kill to hit the target
with almost every arrow. Therefore, these students
never reached sueh an sdvanced stage of shooting that

they could put 11 their sttention upon making small ad-
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justments in aim in order to group their arrows in the
gold.
Superiority of One Student.- One student in

this group wes far superior to the other members of the
clags. She did become good enough sc that she could work
on shooting her srrows into the gold. She attributed her
misses to lack of attention. She said thet when she tried
she could make her arrows go where she wanted them to.

If she relexed her attention her arrows flew away from
the spot to which she wanted them to go. This may indi-
cate that this girl hed reached a stage of learning in
which she concentrated only upon aim. She said she nsver
thought about her form at 21l. She slso said that if she
did think sbout a part of the skill, her performsnce was
not so good &s it had been.

Explanation of Learning in this Group.- The

members of this group did not follow the same sequence of
learning as the members of the tuition group, sinece this
sequence involves eunalysis and synthesis for which the
uninstructed subjecets lacked the neceessary insight.

Shifting of Attention from Pert to Entire Skill.-

On April 8, the students 1n the non-tuition group were
agked whether they concentrated on each separate psrt of
the teshnigue, or whether they gave their sttention to
the whole aoct of shooting. The answers were equally dis-

tributed between the two methods. The answers to the szme
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question asked about a month later revealed that these
students, as well as those in the tuition group, had
shanged their minds ebout the way in whieh they lesrned.
Six who earlier said they learned by coneentrating on the
whole act, now said they learned by working on each phase
of the technique. Five who in April said thej worked on
eaoch part of the skill, in Msy said they worked on the
entire skill at once. These students also learned by
letting their thoughts and attention vacillate baek and
forth from the parts of the skill to the whole act of
shooting. The student would concentrate on that part of
the skill in which she believed herself defieient. Most
of the time, the students thought they were deficient in
their ability to sim. When a girl was shooting well, she
ceagsed to think about the individusl parts of the skill.
Msin Findings.- This group showed considerable

exeitement and agitation during the first practioce periods.
The analysis that these students made of the reasons

their arrows went where they did pertained to siming
rather than to technique. The students in the non-tuition
group thought of form only when they were not being as
successful as they thought they should be; and their

concentration upon sim had not helped them.
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The Effects of Watching Others of the Same Ability

Previous Findings.- In Lashley's expsriment 1

with archery, he found that Lis subjects, who lesrned withe-
out tuition, did not gain from weitching othere shoot. He
decided this from observationsl records of the different
types of form used by the varicus subjects.

Cozens, 2 experimenting with instruction in trsack
and field sctivities, found that his men lesrned little
from wetehing others.

The students in this present investigation were
agked whether they thought they learned much from wsiteh-
ing others in their group shoot.

Tuition Group.- The majority of the students

| taught by the instructor thought that they lesrmed very
1little from watching others of their own 2bility shoot.
They looked at the other archers ard noted thelr feults,
but did not apply much of their ocbservation to themeelves{
The students in this group watched the other

1 K. S. Lashley, "The Acquisition of Skill in

Archery," Cernegle Institute Department of Marine Bi-
ology Pepers, Vol. VII, pp. fUB Igg Weshington, D. C.:

arnegle TEtitute of Waﬁnlncton 1915.

2 Frederick W. Cozens, "The Determination of
the Efficlency of Group Learning uunder Different Incentive
Conditions and Modes of Activity," Americen Physicsl Edu-
cation Associastion Resesrch Quarterly, 1V (May, 1923),
20~62.
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group members while they waited their own turn to shoot,

but they did not telk smong themselves as much ag did the
other group. The students eoncentrated on their own faults.
They talked to esch other sbout their scores rather than
about thelr teehnigque. They seemed much more intent and
serious then did the members of the non-~-tuition group.

They were slso mueh guieter during the practice periods
than were the members of the other group.

Wher the photographs taken on April 1 were
brought to the tuition group, the girls were guite in-
terested. The instructor pointed out the faults whish
showed in the pietures, and told how these cecould be cor-
rected. The students who had committed the faults, and
about whose pictures the instructor commented, seemed to
learn quickly from this type of instruetion. ZEach in-
dividual learned from loocking at the pieture of hersel?f.
Little interest other then idle curiosity was shown by
the students in the pictures of their classmsetes.

Non-tuition Group.- Many of the students in

the non-tuition group acknowledged learning from westche
ing others in their ce¢lass. They watched the girls who
made the highest scores, and tried to imitate their
technique. The students in this group tslked 8 grest
deal while they were waiting for their turn to shoot.
They disceussed archery, the gzrm used_by the different

girls, the scores, and the ressons that the arrows failed
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to go where they were aimed. They sompered the technique
one girl used with that used by another. They discussed
the good and bad points of each girl's performance, as they
saw them.

Several studenis in the non-tuition group re-
ported to the instructor that they tried the methods used
by others in the group; bdbut found that those methods were
not as successful for them as they had hoped they would be.
Therefore, they went back to their own technigues of
gshooting.

From the many different types of technique ac-
gquired by the students in the non-tuition group, the in-
structor concluded (1) that their powers of anslytical ob-
servation and their sbility to imitate 1n srchery were
poor, and (Z2) thet they were not willing to sacrifice

~ temporary 1oéees in score in order to sequire what was,
for others, a successful teshnique.

The students in the non-tuition group were
quite surprised to see thelr own photographs. A few of
them could scarcely believe that they looked the way the
photograph pilstured them. These photographs were not
shown to this group until after the finsel ends of srrows
had been shot 1in the experiment. The reason for this was
that the instruoctor did not want the students to be able
to see theilr own faults and compare them with those of

others in the group. This would be a form of visual
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tulition which the students would rot have acquired
through theilr own powers. This group, then, did not dur-
ing the experimentsl period have the opportunity to
profit by the photozrephs of themselves tzken earlier in
the sceson.

Summery.- From observetional records, end the
students' own resctions, 1t was apparent that the stu-
dentz who were belng systemetically instructed in archery
learned very little from watching their own classmetes
shoot. The students in the non-tultion group said thst
they did learn from watching others shoot. However, ob-
servetion of their differences in form lesds the investi-
gator to believe that the students did not lesrn much
from watching others; or,if they learned something from
watching others, they did not spply their knowledge to

their own technigue.

The Reactions of the Subjeets to Tuition

Immediate Effect of Tuition upon the Individusl

Group Members.- It was noticed that while the inetructor

stood next to a girl to give her individuel instruction,
the girl's performance in the skill became poorer. Dur-
ing interviews, esch girl was questioned regarding the im-
mediate effect of instruction upon performence.

Twelve of the students said that their perform-
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ance was hindered at the time the instruetion was being
given. Some of the students attridbuted this to nervous-
ness at being watched. Nine students said thet, when they
concentrated on correcting one part of the technigue,
they sliways mede poorer BGOTEER.

The students were asked if correcting one fauli
made them ccmmit another one. Thirteen of this group said
that it did not. They could work on one phase of the
technique without having it affect the rest of the tech-
nigue. 8Six students thought that correction of one'fault
was likely to make them commit arother fault. One girl
did not know whether it 4id or not.

Degire for Individuel Correction.- All the

girls in the group but one wanted the instructor to give
them individusl attention. The one exception sazid that
gshe preferred to be let alone. She wanted to try out
some of her own idess. She also said that she felt that
everything she had done was wrong if the instructor cor-
rected her. The instruector continued to give instruction
to this girl =8 well as to the other members of the class.
After the first four practice periods, the one girl who
had resented the instruction changed her mind regarding
it. After that time, she wanted her fsults corrected as
much as the other members did.

Kinds of Tuition Given.- The tuition group was

glven several types of instruction. The members were
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given manuel help. The instructor did this by holding the
arms of the student in the correct position while the stu-~
dent shot. Also, the teacher sometimes put her finger on
the arrow to hold it in position next to the bow before it
was shot.

Verbal instructions were given to0. the whole
group whenever a new technique or part of a technigue was
presented. The instrustor also demonstrsted the new tech-
nigue. Visual =214 was also given by permitting the
students to see pletures of nationslly-krown srchers, and
photographs of themselves.

Individusl instruction was given throughout the
class period. This usually took the foarm of verbal cor-
rection and explanstion. Sometimes, this took the form of
demonstration or manugl esslstance.

Types of Instruction Which the Tultion Group

Thought Helped Them Most.- 8Six of the students in this

group seid that they thought that correcting thelr in-
dividugel fsults helped them the most. Five saild that
demonstration plus correction of individusl faults wes »
of the most value; three ssld that explanstion helped
most. Two students s2id that & combination of explana-~
tion and correction of individusl feults was most help-
ful, one that demonstration was best, and three thought
that demonstration plus explanation plus individual cor-

rection was best for them. From this, it cean be seen
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that sixteen out of the twenty thought thet individusl
correction, either with or without another method of in-
struection, helped them the most.

The answers to this question indicate that stu-
denits considered learning archery an individual matier.
Meny of them ssild they paid little sttention to class in-
struction. For this reason, it seems advisable to keep
archery classes small. In this way, individual help can
readily be given to each student.

Types of Asslstance Wanted by the Non-tultion

Group.- The students in the non-tuition group were asked
to write down the type of instruction they would like to
have in archery. Five of these girls said they wented
instruction in aiming, five said they d4id not want any
instruetion, end four wanted individuesl correction of
Zeaultg. Two students in the group wanted more practice
then they were permitted during class periods, one wanted
demonstration of techniques, and one wented demonstration
and correction of individuel faults. Two students did
not answer the question.

The answers to this question might have been
different had the students known all of the types of as-
Blstance thet might have been given. They may not have
reallzed that the instructor could glve them menusl es-
slstence, They may not have thought of the help whieh

they could have received from resding zbout the sport in
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books, and from looking at pistures of famous archers.

Findings about the Reactions of Subjects to

Tuition.- The members of the tuition grouwp wanted to have
their faults corrected. They were able t¢ work on the
akill piecemeal without having that mseke them commit other
errors. However, congentration upon part of a technigue,
as well as concentration upon the instrustor's individual
corrections, hindered the performance of most of the stu-
dents. This group found that individual iznstructlion was
the most helpful of all the methods used.

Most of the non-tuition group thouvght that they
would have progressed faster if they had had iInstruction
in the technique of the sport. These students, however,
did not have a oclear 1dea as to what type of instruction

would help them most.

Anslyslis by the Subjects of Their Losses in Score

Possible Causes for Losses in Score.-~ In Tash-

ley's experiment in archery made outdoors with no attempt
to control wind, temperature, snd the like, he attributed
the daily fluctuaticns seen in the learning curwves of his
subjects to chance, wird, temperature, fatigus, end tight-

ness of bow. S Cozexns attributed drops in performsnce to

3 K. 8. Lashley, op. cit., pp. 105-128.
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partleipation on cold raw days. 4

This present investigation wes carried on in a
gymnasium in order to avold the effects of some of these
Zsctors. There was no wind. The temperature varied for
the anon-tultion group from sizxty-two dsgrecs to eighiy-Lfive
degrees durlangz the experiment. In the tuition group the
temperature varied from fifty-six to eighty-one degrees.

A list of possible causes for the losses in |
score was made and given to the studeants during their in-
terviews. The students were asgked to check any of the
causes that they thought applisd to them, and to «2dd any
other ressons they wished to. Following is the list of
possible reasons for score losses that wes handed to each
student:

1. Lack of attention and effort

2. Trying too hard

é. Tension

4. Physiceal feeling

5. WMental feeling

6. Nolse, tempersture

7. Degree of difficulty of the gkill

8. Attention to deteil of the skill

2. Lack of motivation

10. Lack of interest

4 Prederick W. Cozens, op. cit., pp. 50-62.
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11. Chance

More Than One Cause for Loss in Score.-~ The in-

structor discussed these ressons with each student. As
the student talked, the 1lnstructor wrote down the reasons
that the student thought influenced her losses in score,
From this gonversgsation, the iInstructor received a better
idea of the student's thoughts about her periocds of retro-
gression in score than could have been secured from s
check lisgt alone. Most of the students listed more than
one resson, and some students listed four or five reasous
wkhich they thought had caused their drops in score.

Reasons Given by Tuition Group for Losses in

Score.- BEight students listed attemtion to & partioulsr
detail of technigue as one of the factors that made their
score in archsry £fall. Seven studenis sald that they
gshot more poorly at those times when they tried too hard
%0 do well. These students mentioned that sfter they had
shot sbout four arrows which hit the gold or red circles
on the target face, they would itry hard to put the next
arrows in the same scoring circle. Almost always these
next two arrows would go guite far from the center of the
target. It was of interest to notz that during this ex-
periment no girl ever shot a perfect score of fiffy-four
points for one end of arrows. Fifty-two was the highest
score made during any single end shot.

Seven students attributed daily fluetuations to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



188

physicsl Teelings. They thought that on dsys when they
felt bad they did not shoot well. The instruotor and ob-
gerver noted, however, that on several days when students
came to the instrucstor +to tell her they felt bad and to
attridbute ths voor score they would probably make to this
fact, they did not actuslly make poorer scores. In faet,
their performance was ofﬁen the best it had been up to
that time. The student was always surprised at this. The
faet that meny students shot better during times when they
felt bad might be attributed to the faet that they &id not
care whether they did well or not. Therefore they relaxed
and shot automatically. If they hsd alrsady learned the
form of the technique suffieiently well, their performsnce
was good.

8ix students sald that they slipped back on
days when they did not pay atsention or put forth mueh
effort to do well. They sasid that when their minds
wandered to other thoughts, their srrows would go astray.
Six students said they did badly in archery when they felt
tense., These students were in general the same ones who
said thelr scores dropped when they tried too hard.

S8ix students saild they hed poorer scores on
days when they felt "low™ mentally. Some of them seid
that they had these periods of depression for no apparent
reason. Other girls geve as causes of their depression

the fact that it had been a gloomy dey, or that they had
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done badly in snother class, or that something had "zone
wrong" that day.

Three students sald they had drops in score
within a single practice period at those times during
which they thought other students were watehing them shoot.
Three gtrdents sald their performance was poorer when they
tried to hurry. One attributed her losses to poor aim, one
to over-oconfidence, one to belnz dlscouraged, one to the
fect that the room was werm, and one to chance.

None of the students attributed their losses %o
lack of motivation or lack of interest. A1l of the giu-
dents sald they were very interested in improving their
score and tried herd cach time. The verying degree of
diffiéulty di1d not seem to be the reason for losses in
score. Some or the students said that they were getting
to the place where improvement wag harder becsusge it de-
pended upon such fine sdjustments in aim. They thought
that this might cause them to stay at one level of sgore,
but they did not think it csused drops In their scors.

Reasons Given by Students irn the Non-tuition

Group for Losses in Score.~ Students in the non-tuition

group wereApresenﬁed with the ssme 1list of ezuses for
gseore losses as had been gilven to members of the other
group. They were asked to check the recasons they had
drops in sceore, and to add any other reasons they wished.

They, then, discussed their answers with the iunstruetor.
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Eleven of this group attridbuted their losses to
the fact that they Zelt bad at different times. EBizht said
that they did less well on the days when +they felt tence.
Bight attributed losses to lack of attention and effort,
and five to nervousness at being watched., Five said they
did badly on those dsys wher they felt mentslly depressed.
Three students sz2id their performance becsme poorer when
they tried too hard, three szid attention to details
hindered them, and two said they did badly when they were
discoursged. One girl attributed her drops lu score to
poor form, and one t¢ the fact that she sometimes hurried.

Comparison of the Analysis of the Two Groups.-

With one exception, the reasons given for losses in'score
by the two groups were similar. The one excepiion, how-
ever, 1s the omne which distinguishes the one group from
the other. The resson for losses in score listed mos?t
often by the members of the tuition group wes attention
to a deteil of the technique. Only three members of the
non-tultion group consldered this a reason for their
drops in score. This difference is logicsl, because the
tuition given to the one group made them conscious of the
parts of the skill being taught, while the non-tultion
group pald attention to detalls only when the members
could think of no other cause for their fzilures.
Members of both groups listed as one of the

main reasons for losses in score the feeling of tension
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and tryiac toc hard. Both groups listed deys when they
physicelly felt bed as times wheu thelr scores dropped.
Observational reporbts, however, indicste that the students
were not good judges of this. When the students felt bad,
they lost thelr perspective; and they thought they were
doing badly when, in reality, they were not.

Lack of attention and affort, end a psycholog-
16l feeling of depression, both rarked Lairly high in
the statemente of both groupe as to causes for setbacks in

geore.

Summary

Sources.- The sources from which material in
this chapter was gathered were introspective reports of
students, answers of students to questions, reports of
iuterviews with the students, reporis by observers, aad
notes by the inslrucetor of class happenings.

The data presented in tﬁis chapter are non-
guentitative and complex. To c¢larify and syanthesize the
interpretation of these materials, the following somewhat
extended summary is provided.

Summary.- While shooting their first arrows,
most of the members in the tuition group thought ebout
gome pert of the technique they had been taught. They

also were concerned about aim. The thoughts that went
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through the minds of the uninsiructed subjects were zlso
veried. Bach girl, however, thought sbout aim. Some girls
thought about the way to hold the arrow on the hand, the
method of standing, or the distance %o pull the string of
the bow.

After thelr initiel trlals at shooting, the ex~
perimental group members cgoncentrated on the individusl
instructions which the instructor gave them. These cor-
rections and ideas about aim are mentioned in all the se¢-
csounts that they wrote of their thoughts. By the end of
the fourth period, the group had approximeted the form
being taught to them.

The members of the non-tuition group, after their
initial trials at shooting, were concerned with the methods
of shooting. They tried out wvarious ideas of their own.
They watched other members of the group and copied their
technigues. These students adopted a method of shooting
which was found to be partielly sucecessful during these
early trials. With few exceptions, the method emseh girl
worked out was kept by her throughout the whole experi-
mental period.

One difference noticed between the itwo groups
was that the students in the tultion group thought about
the form which they had been taught, but did little ex-
perimenting with ldeas of their own. Students in the

other group were mostly concerned about aim, but tried
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out ideas regarding technique whenever they thought they
hed to in order to improve theilr socores.

The members of the tuition groupr generally went
through four stages of learning. In the first and third
stazes, they conceentrated on their technigue end on im-
proving 1t. In the second snd fourth stages they paid
little attention to technigque, but soncentrated on aim.

Students in the non-tuition group d1d not go
through these same stages. These students started think-
ing sbout aim. They then thought of technique only when
they had to in order %o hit the target with their arrows.
At the end of the experimental period, most of these
students were still thinking about aim and form alternate-
ly. |

The students in the tuition group ssid that they
learned very little from watehing others in their group
shoot. The members of the non-tuition group said that
they did learn from wateching their classmates shoot, and
from copying their technigque. However, observaitlion of
differences in form indicated that this group did not
gein materially by observing and imitating the behavior of
other archers.

The immediate effect of tuition upon members of
the group was to hinder their performence. The students
in this group said thet individual ocorrection helped them
more than did any other type of instruction, even though
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it tended to lowsr their score at the~fime it was being
given. The members of the non-~tuition group said they

wanted instruction in siming, individual correction of

fauits, and demonsgtration of technigue.

The members of both 3roups eittridbuted losses in
score to meny reasons. Among thege were: lack of atten-
tion and effort, tenseness, nervousaness, hurry, physical
illness, and mental depression. The instructed subjects
elso listed attention t0 a particular part of the shoot-
ing technique as a major cause of loss in score. The un-
instructed subjects, as has been noted, paid little at-
tention to deteils of form.

Interpretation.- The tuition group showed

raplid growth in performaence, but was eglmost entirely de-
pendent upon the instructor for this sdvancement 4in
achievement. The non-tuition group membeors were slower
to advence in performsnce, but their advencement wes
guite independent of the instructor.

ihe members of The dtultion group were f£lexidle
and willing to change their technique of shooting as the
experimental period went on. The members of the non-
tuition group were inflexible; they acquired s ussble
technigue and kept it throughout the experiment.

The members of the tuition group found it easy

to concentrate piecemeal upon the technigue of archery.
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They worked on each part of the technigque and then fitted
the parts into the whole. The non-tuition group members
did not £ind it easy to concentrate on the parts of the
8kill. Neilther did these students realize the necessity
Zor perfecting the perts of the technigue in order do

rsise their scoreg.
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CHAPTER VII
SUMMARY AND INTERPRETATION
The Problem and Procedure

The Problem.- The major purpose of this in-

vestigation was to study tultion as a condition affecting
learning. The investigetion was restricted to an analysis
of the process of learning the complex motor skill of
archery by two groups of women college students under
conditions comparable except for the experimental wvarisble
of tuition. The members cof one group were given regular
and systematic iInstruetion in the technique of archery of
the type commonly presented by teachers of this sport. The
members of the second group practiced archery under the ob-
gervation of the experimenter, but without instruction.

The general purpose of this investigation was to determine
the effects which tuition during practice had on the process
of learning the complex motor skill of archery. This in-
vestigation was undertaken to discover whether stiudents
aided by tuition and other students practicing without this
aid learmed in a similar manner.

Specific Questions.- Four major questions were

raised at the beginning of the investigation, as follows:

196
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1. What is the effect of tultion in srchery upon those
aspects of learning represented in curvez of lesrning?

2. How are the factors of intelligence, size, experience
in physical education, and personality related to
ashievement in archery, for the two groups compared?

3. How are fluetustions in the learning curves of in-
dividuals and groups lesrning archery related to the
presence or sbsence of tuition?

4. What light upon the process of lesrning archery in the
presence or absence of tultion is shed by the intro-
gpective reports of subjects and by non-quantitative
records of behsviocr kept by the experimenter and other
trained observers?

Implications of the Study.- There have been

relatively few systematic attempts to determine and des-
eribe the process involved in lesrning aided by tuition.
Most of the studies that have been made have been carried
out under laboratory conditions rether than typicsl class-
room surroundings. In the laboretory studies of the ef-
fects of praectice on leasrning a skill, experimenters hsve
slmost invariably set up riglid conditions for presentstion
of the leasrning problem and for stimulation of the subjects,
snd then left the subjects to their own devices. Teachers
of skill do nothing of this sort. Instead, they demon-

strate, snalyze, and desceribe the correct process while
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drilling the students in methods of work which prevent er-
rors. Teechers of motor skill need to know more about the
effects of their teaching in order to be able better to
direect their students.

The Subjects.- Two elasses in erchery were

formed, with twenty subjecets in eseh. The members of each
class were girls studying et Southern Illinois Normsl Uni-
versity in Carbondasle, Illinois. All of the subjécts had
selected archery from among a group of sports that grant
credit toward gradustion.

Matching of Groups.- No sttempt was made to

match the individusls in the two groups with each other.
The groups were highly similar, however, in terms of
certain veriaebles. These were height, weight, mental
ebility, and previous physical education experience. The
two groups were considered st the start of the experiment
to be equally able to sequire skill in archery.

Physical Setting.~ The experiment was carried

on in s gymnasium where the two archery groups were rela-
tively free from the effects of wind and weather. The
subjeets had no practice away from the gymnesium, snd had
no opportunity to see other archers shoot.

Experimental Varigble.- The members of the two

groups leasrned srchery under radically different condi-
tions. One class, the tuition group, was taught an

accepted technigue of shooting 2 bow and srrow; the other
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class, the non-tuition group, learned without instruetion
other then the minimum smount necessary for the manipuls-
tion of the equipment with safety. Each group met each
Tuesday and Thursday for fifty minutes during March, April,
and May, 1943. The experimental period incscluded eighieen
practice periods during whieh errows were shet and scores
recorded.

Records.- Records were kept of the proceedings
in each c¢lass, the instruction given to the tuition group,
end the dally scores for each individual and for both
groups.

Each individual teking part in the sexperiment
took @ personality test. Interviews were held with each
student during the time of the experiment. The subjects
wrote scceounts of their thoughts while they were shooting.
The members of each group 2ls0 wrote answers to certain
set questions that were asked during the process of the

experiment.

Effect of Tuition upon the Aspects of Learning
Represented in Curves of Leerning

General Contour of the Lesrning Curves for the

Iwo Groups.- The characteristics commonly found in learn-

ing curves for motor skills appesr in the curves plotted

for eaoh group: rapid initial progress, a negatively ac-
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celerated curve revealing & gradual slowing down of the
rate of gain, irregularities more or less related to gen-
eral conditions of work and motivation, and oecasionsal
appearances of plateaus or periods of slow progress.

The process of learning a motor skill conforms
to this pattern whether or not the learmer is aided by
tuition. Instruction is not able to ovércome the deily
fluctuations which are inherent in curves drawn from dats
obtained from students learning a motor skill by their own
efforts.

Irregularities in Individual Scores.- The in-

dividual learning curves for each member of both groups
were plotted. All the curves vary one from the other. No
two are glike. Marked irregularities are seen in all the
individusl records.

The irregulsrities in each individnsl eurve were
counted and added to the corresponding total for easch other
member of the group. The number of irregularities oceur-
ring smong the tuition group members was approximately the
same as the number occurring asmong the non-tuition group
members. Instruetion in archery was unsble to0 smooth out
the irregularities in the lesrning curves.

BEffest of Tuition upon Rate of learning snd lLevel

of Achievement.- The instructed subjects started et s

higher level of performance than did the uninstructed ones,
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end maintained superiority throughout the time of this
study. The tuition group progressed at a faster rate than
did the non~tuition group both during the initisl and lat-
ter stages of learning.

Since the purroge of any Ingstruetion is to 2id
the learmners to acquire skill and progress as fast as pos-
sibtle, it was expected at the outset of the experiment that
the tuition group would achieve more than the non~tuition
group during ﬁhe limited time of this study. The dats col-
lected corroborate the belief that a2 skilled teacher can sid
students to perform a motor skill during initisl trials with
much more success than the students could achieve by their
own efforts. By imstruction, the teacher can assis$ the

gtudent to learn faster than he would without tuition.

Relationship between Physical and Personality Fsc-
tors and Achievement

Relationship between Intellizence Test Scores

and Achievement.- There was a slight relationship between

the mental ability test scores and the achievement of
students being given systematic instruction in srchery.
The brighter students in this group tended to profit more
by instruction thsn did the duller students.

The mental sbility of the uninstructed students
had little influenoe upon thelr achievement. The brighter
gtudents failed to use their ability to determine ways of
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improving their score. Instesd, like the duller ones of
the same group, they hit upon end continued to use a method
of shootling thet gave some initial success.

Relationships of Height, Weight, and Physicsl

Edueetior Experience to Aghievement.- Helght, weizht, and

previous physicsal educstion experience gave some advantage
%0 certain members of the non-tuition group. The advantsge
galned was reteined in some degree throughout the process
of lesrning the skill.

Tuition, when it is provided, has more influence
on sguccesse then heve the shove-mentioned factors, and
operates to nullify any advantage zcoerulng from size,
strength, or earlier experienece.

Relationships between Measured Personality Trsits

and Achievement.- Correlations were computed between

achievement in srchery and three traits of personelity as
measured by a personality test given to sll subjects. The
tralts messured were those of socisbility, neurotic tenden-
ey, and self-sufficiency.

In genersal, the correlations found tended to be
small snd insignificant in size, in view of their probable
errora. For the uningiructed subjects, there was practi-
cally‘ho relationship between any of the personslity traits
and achievement in archery.

For the subjects given tuition in archery, there

was practically no relstionship between achievement and
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sociability, or schievement and neurotie tendency. Some
relationship seemed to exlst between the self-sufficiency
of the students in the tuition group snd their achievement
in archery. The students who tended to ignore the asdvice
of others had poorer scofes, on the whole, than did the
students who sought advice and encoursgement from others.
Students who profited most by instruction were those who
did not try to depend on their unsided efforts, but sought

gdvice from others.

inelysis of Fluctuations in the Learaiung Curves
of the Two Groups

Direcetion of Changes in Sceore within Single

Practice Périods.- Within any single practice period

there was a general tendeney for scores to rise. This
was. true for the scores of the subjects in both groups.

In spite of the genersl upward trend in score, the indi-
vidual students veried greatly during practice periods.
Their scores in successive trials rose or fell, or first
rose and then fell, or fell =nd then rose, or remsined the
same. Tuition had no noticeable effect ﬁpon lessening or

controlling these fluetuations within prectice periods.

Direction of Changes in Score between Practice
Periods.- Most of the subjects in both groups tended to

have a decresse in score from the time of the last arrows
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shot at one practice period to the first arrows shot at
the next practice period. However, there was also in-
consigtency in this. None of the students invariably lost

during the interval between practice periods.

Change Oceurring in Achievement Following =

Week's Cessation from Practice.- During the school's spring

vaeaﬁion period, the students missed two regulsr practice
periods. This longer than usual interval between practice
periods seemed to have a deleterious effect upon the in-
structed subjects, whose group score dropped at that tiuwme.
While such an extended period without practicse probably
hed a similar effect upon the uninstructed students, it
was not quite so apparent. The non-tuition group hsd al-
ready suffered a loss in score previous to the prolonged
period without practice. Following the holiday, its
average score remained at the lowered level.

Changes in Achlievement under Stimulation of

Competition.- Tournaments were held during this experiment

in order to motivate practice. This competition seemed to
act as an incentive for the instructed sub jeets, whose
scores rose on all but the last tournament day. Competition
did not seem to be equally effective for the uninsfructed
group. It is probable that the students who had the as-
surance of correct form from the instruetor could apply to

good effect during competition the technigque which they had
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mechanized. The students who were depending entirely
upon their own efforts to learn the skill probably lscked
assurance. This would tend to keep them from knowing &and
perfecting each detail of the technique, and then mechan-
izing it. As soon as these students were placed under a
gomewhat grester strain due to competition, their imper-
fectly organized skill broke down.

Rank at Various Stasges.- There was some tend-

ency to relationship between achievement at each practice
period and generasl achievement. The best indication of
rank in total achievement is from rank at the mid-point
of the experimentsal period; the pocrest from rank =t the
beginning. The relations are in general stronger for the
group that had no tuition, a faet probably related %o

the tendency to keep their relative status from the be-
ginning to the end of the experiment. The subjects who
hed no tuition hit upon a pattern of behavior that brought
about some success. Xnowing no better and having no one
to tell them a better way, they tended to retsin their

methods of work and hence their relative status.

Anslysis of the Process of Learning as Shown by
Introspective Accounts and Non-quantltative
Records of Behavior

Sources of Materiasl.- The students of the two

groups wrote introspective accounts of the thoughts and
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ideas thet went through their minds while they were shoot-
ing. They =zlso wrote answers to set guestions which were
asked them. During the experiment, sn observer was present
in each class %o record class proceediﬁgs ag well as con-
versations between students about archery. Following each
eclase period, the instructor wrote an acocunt of whet went
on during the class, and also recorded interesting happen-
ings. During the last few weeks of the study, each student
was interviewed. During thegs ianterviews, the students
were asked about their rezsctions to archery, and about
their lesrning process. A compilation was made of data
from all these sources.

Thoughts of the Tuition Group during Successzlive

Praetice Periods.~ During the first practice period, the

students in the tultion group thought about the aspects of
form that had been taught and with which they were having
trouble. They also considered many matters extraneocus to
archery; but they did little in the way of experimentsal
problem sclving.

During the second practice period, a few of the
students in this group recalled that no ideass =t =211 went
through their minds as they were shooting some of their

srrows. Moat of the students, at some time during the

practice period, recalled the individusl instruction the
teacher had given them. The recollection of this in-

struetion and a eoncern about aim were common to all
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students.

During the third and fourth practice periods,
the introsjective accounts of the tuition group continued
to show variety. However, each individusl tended to repest
the same ideas; but these were different from those of the
other members of the group. The members of this group,
more and more, reported many periods during which.their
minds seemed to be blank while they were shooting.

Throughout the entire experiment, the tuition
group members wanted to have their faults corrected. Fol-
lowing this correction, they were able to work on the skill
pilecemeal without falling into other errors. However, con-
centration upon a pert of the technigue, as well as con-
sentration upon correcting an error, hindered the perform-
ence ¢f mogst of the gtudents. This group found that
individual instruction was more helpful than group instruc-
tion.

Thoughts of the Non-tuition Group during Succes-

give Practice Periods.~ The members of the non-tuition

group, on the Tfirgt practice day, thought mostly about
where they should aim to hit the target. They were also
concerned about the different techniques with which they
were experimenting.

During the second, third, asnd fourth practice
periods, the group members bscame more concerned with the

form of archery thaen they had been on the first day of
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practice.

The non-tuition group members concentrated most-
ly on aim throughout the entire experimeni. They thought
only about form when they were not being as successful as
they thought they should be, and their concentration upon
aim had not helped them. The students did not seem to
realize the necessity for perfecting the perts of the
technique in order to raise their scores. Therefore, they
concentrated on aim, and tried to make this compensste for
the deficlency in technique that they felled to recognize.

Discontinuance of Introspective Aceountg.- The

1ntr09pective sccounts for both groups were discontinued

after the tenth practice period. At that time, the stu-

dents said thaet their reports were becoming mere reiters-
tions of what they had previously said.

Techniques of the Learners during Various

Practice Periods.~- By the fourth practice period, the

students in both groups had attained sn epproximetion of
their final form in archery. The members of one group
hed achieved this form in a different way from thet of
the other group.

The tuition group was much more flexible in
acquiring form than was the other group. The tuition
group members allowed themselves to be changed by the
suggestions of the instruetor; and, although this change

might bring a temporery loss in score, they were willing

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



209

to attempt it. The students asked the instruector the
reasons for their misses, and depended upon her sugges-
tions for corfecting their errors.

The members of the non-tuition group were much
Jess flexible than the tuition group while they were learn-
ing archery. The non-tuition students ascquired a fairly .
sucecessful technique of shooting. They kept this technique
and were wuawilling to experiment with another form that
might improve their scores in time, but that temporerily
would esuse loss in score. The members of this group eon-
centrated upon their aim rsther than upon ccnsistency of
form. The advancement of this group waes gquite independent
of the instruetor.

Stages in the Course of Learning Archery.- The

tuition group seemed to pass through four stages in their
learning during the time of the experiment. During the
first and third stages, the students broke the skill into
its component parts, and worked on each part separately.
During the second end fourth steges, the girls worked on
the entire gkill and on aiming without concentrating on
sny single phase of the technique.

The students in the non-tuition class spperent-
ly did not go through the four stages of lesrning evineced
by the tuition group; or the steges were not so clearly

marked as were those in the other group.
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Effects of Observation of Other Learners during

Prsctice.- The students heing taught archery learned very
little from watching their classmsates shoot. They noted
the form of the other group members, but learned very lit-
tle from this observation. The members of the non-tuition
group thought that they 4id learn from watching others of
their group shoot. They said that they tried to copy
certain successful techniques. However, observation of the
differences in form used by the members of this group led
the writer to believe that the students 4id not learn much
from watching others; or, if they did lesrn from watching.
their classmates, they did not meke use of that lesrning by
applying their knowledge to their own technique.

Reagong Given by Learners for Their Fluctuations

in Performance.- Most of the students gave more than one

reason for their losses in score. The members of the
tuition group thought that attention to detsail and cor-
rection of an error caused more drops in score than any
other single item. Very few of the students in the non-
tuition group listed this as one of the causes for their
losses in score.

Members of both groups listed as one of the mein
reasong for losses in score the feeling of tension coming
from trying too hard. Other explasnstions for score losses
given frequently by subjects were: feeling bsd physiesally,
being depressed mentally, failing to psy asttention, end
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lack of effort.

Implications of the Study

Psyehological and Educational Implications.-

Following is & brlef series of statements, based upon this
invegtigation, that suggest possible broad applications to
the psychology and teaching of motor skill.

l. Teschers camnot smooth out the irregularities in learn-

| ing curves. The forwerd movement of lesrning is by its
very neture tentative and uncertsin. Improvement and
logs are intermingled in learning, by the very nsture
of the process, but with improvement outweighing loss.

2. Teaching a skill negates the advantsges which some
learners derive from their physique, but tekes ad-
vantage of the superior capacity for intellectusl
analysis and insight of brighter lezarners.

3. Teaching, at least through the period of instruction
represented in this study, results in incereased flex-
ibility of behavior. Apparently, it takes teaching to
prevent the learner from esrly falling into s set
pattern, far below his potentialities, yet bringing
some measure of sueccess. ‘

4. In &t least three ways, the teacher sids the learner
Yo vary his behavior.

a. He directs the learner's attention to more

adequate techniques than those that the learner
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has been employing. He thus stimulates the
learner to bresk up faulty techniques, even at
the temporary loss of achievement. In teach-
ing a complex skill, this process is repeated
again snd sgain.

b. The teacher promotes the growth of intellectual
insight on the part of the leurner into the
faotors related to his success. The instrue-
tions given by the teacher meke & major con-
tribution to the improvement of the learner's
conception of the gkill that he is attempting
to master.

¢. Finally, the teacher's attitudes snd encoursge-
ment serve to give the learner a feeling of
security and confidence in giving up a familisr
mode of behavior and seeking one that is better.

Limitations and Applications of the Study.- This

study is limited in its specific findings to the single
motor skill, archery, taught or learned under the conditions
of this invegtigation. The extent to which results apply to‘
other fields of skill and conditions of learning is, of
course, unknown. Further research is needed to determine
the broader gpplicaetions of the findings of this study. In
addition to archery, such sports as golf, bowling, riflery,
swimming, and various field events, industrial psychology,

military psyehology, and doubtless many other fields might
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profit by research of the type exemplified in this

invegtigation.
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TERMS USED IN ARCHERY

Glossary of Terminology.- For the convenience

of the resder, the following glossary of archery terms has
been sompiled.
Aim~egot of directing the arrow toward the target

" Anchor point-~point on the ehin to which the hand
is drawn and where the hand remsins esch
time before the arrow is shot

Armgusrd~-leather gtrip worn on the inside of the
bow arm to protect it from being hit with
the string '

Backstop--~upright made of straw placed behind the
target face for the purpose of satching
the arrows

Belly~-the inner side of the bow

Block~-point of aim placed on the floor at whieh
the archers aim their arrows

Brace-~got of placing the bow string in the up-
per groove so that the string is taut snd
ready for shooting

Cock feather-~the odd-colored feather in esch
arrow which when nocked correctly rests on
the side away from the bow

Crest~-band of eolors painted on each one of s
ot of arrows to distinguish the set from
thet belonging to snother arocher

Draw--ast of pulling the string of the bow back
. $0 anchor poeition

End-~-six arrows shot csonsecutively by one archer

End score--goore made by the shooting of six
arrows

Face~~60lored scoring portion of the target
somposed of f£ive conoentric eircles of
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different colors. Each color has a specific
soore value. The bands of oolor from inside
to outside are gold, red, blue, black, and
white.

Fingertab or finger guard--a plece of leather
worn on the fingers of the drawing hand to
protect the fingers from the constant rub-
bing of the string

Form-=-technigue used for shooting

Grouping of arrows--shooting the srrows s0 that
they hit in spproximately the same place

Handle-~-the wrapped portion at the center of the
bow which should be held by the hand of the
archer

Hit--any arrow which touches the ssoring surface
of the target fzee and remeins there, or
bounces off, or goes through

Limbw-the upper or lower part of the bow from
the handle to the +tip

Looge=~-a0t 0f letting the string slide off the
: fingers, causing the arrow to fly

Nock--aot of putting the arrow on the bow
#tring; or, the slit in the arrow which
fite on the string

Overdraw--ast of drswing the arrow past the bow
hand, thus making i{ possible for the arrow
t¢ injure theé hand

Padg--the tips of the fingers between the first
Joints =nd the ends of the fingers

Peroentage score--per ocent of possible score which
ocould be made with s prescribed number of
arrows

Pile~~tip or point of the arrow
Point of aim-~spot at whish the arsher sima the
arrow in order to hit the target. When the

archer draws the string %o his e¢hin, he
soldom ean aim at the target fece end hit
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it. When the archer shoots from twenty
yaerde dietanoe, he sims at a spot on the
ggound. This spot is o¢alled the point of
ainm. .

Poundasge~-nunber of pounds of pull needed to
draw the arrow to its full-drawn position

Praoctice group~--seven girls shooting the arrows
"at about the same time.

Relesse--technique used to let the string aslide
off the fingers

Rounde~target competition partieipated in by
arshers

Seore~~=method of eounting in archery. The num-
ber of points mads by the arrows which hit
the fase. A hit 1in the gold scores nine
points, one® in the red geven points, one
in the blue five points, one in the black
three pointe, and one in the white one
point.. Any arrow which rebounds from the
target face or passes ocompletely through .
1% soores five points. 4n arrow cutting
the line between two colora counts the
higher Bcore.

Self arrow--an arrow made of & single piece of
wood from the nock to the pile (or +ip)

Stance~-body and foot position of the archer

Technique-~the form used for the method of
oxecuting the sgkill of archery

Tournament day--that practice period during whiech
the sub jecte compete sgainst each other for
higheast score, highest end score, and
greatest number of hits.

Unbrase~--act of taking the string from the groove

at the top of the bow prior to putting the
bow away
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RECORD OF PREVIOUS PHYSICAL EDUCATION EXPERIENCE WHICH
WAS FILLED IN ON MARCE 11 BY STUDENTS
IN BOTH GROUPS

Name ) Class

Height (in inches) Weight
Physical defests
Major subJjeot:: Minor subject:

What high school d1d you attend?
Did it have s gymnasium?
What physical edusation did you have during elementary
school?
What physieal education did you engsge in during high school
olass periods? ,
Fregshman year~-
Sophomore year-~-
Junior year—~
Senior year—-
What extra~gurricular physical activities did you engage in
in high gehool?
Freshman year=-
Sophomore year--
Junior year~-
Senior year--
What eolleges have you atterded?
What ghys%oal education classes have you engaged in in ecl-
sge
Freshman year--
Sephomore year==
Additional—~
What extra-surricular activities in physicsl eduoation have
you engaged in during college?
Freshman year--
Sophomore year--
Additional-~
Hsve you wateched any one shoot a bow and arrow? If so,
where?
Psrcontile score-~
Pound of bow--
Length of arrows--
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DESCRIPTION OF THE EXPERIMENT AS EXPIAINED TO THE TWO
ARCHERY GROUPS ON MARCH 11, 1943

We are carrying on 8 psychologlosl experiment in
archery this spring. We know very little about the effects
which tesaching has upon the way in which you go about
learning a motor skill. 1In order to learn more about the
effects of teaching upom the individusl learners, we are
condueting this experiment.

One class, that one meeting during the third
hour, is to be the one in whieh we insist that the stu-
dents learn s speciflc methed of shooting a bow and arrow.
The other class, meeting during the sixth hour, we will
let use any method they wish in order to hit the target.
We are not comparing the results of one class with the
other in order to grade you. We do not care whether the
members in one group sre better than the members in the
other. What we are interested in is discovering just how
you go about lsarning a skill.

For instence, if we insist on a certain form,
will the class being compellead to0 use this form learn
faster or slower thuan the slass whose members shoot in
the manner they wish? We can only do this with your com-
plete cooperation. I will want you to tell me how you
sre lesming--that is a hsrd Job. For example, do you do
Just as I sy, or do you try and think out reasons and
waye of shooting? Try as you go slong to try to figure
out how you are learning: what it is that makes you do
this and that. Try to remember what you think about.in
class, and write it down later. Try to look inside of
your mirds, see what ie happéning, and then write it down.

Please do not tslk sbout archery to the members
in the other clasa, or to other peocple who already can
shoot a bow and arrow. If, however, you should lesrn some-
thing from another person, please tell me thet you have
done so. Then I will know how you leerned that ides. If
you copy the ferm of somebody else in your own class, tell
me. This will not affest your grade, but it will help me
to discover how you are lesrning.

Please do not be absent from this celase. This
i8 not & strenuous sport, and you ean psrticipate in it
wher you are not feeling too well. You come to slass, but
tell me if you feel sick. That may affeet your shooting,
80 I will want to know about it. If you can come to sshool,
oome to elass. 1f you are too i1l to come to school, re-
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port to me when you return, snd you may mske-up the ab-
gsence before the next meeting of the elass. If you are
sbsent on Tuesday, eome to me on Wednesday and mske up
the period. If you are absent on Thursday ocome to me on
Friday and make up the absence.

I want you to enjoy this c¢lass in arechery, and
we will &0 everything possible t6 help you %o enjoy it.

You will compete against others in your own
class, not against the members of the other oclass. I

will bring a chart of your progress to the class in order
that you can compare your ssores.
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QUESTIONS ASKED OF EACH STUDENT IN THE ARCHERY CLASSES

DURING INTERVIEWS

Week of oless
Firast date of interview

1.
2.
3.
4.
5.
6.
7.

8.
9.

10.
il.

12.
13.

14,

15.
i6.

17.
18.
19.
20.
21.

22.
23.

24.
25,

Are there days when you think you ean sheoot better
than others?

Are these "hunohes" relisble?

Do you have elassea befcre thias clasas? :

What effect does work in these classes have on your
shooting?

Do you have classes immediately following this?

What effeet do these classes have on archery?

Do you feel more like shooting on Tuesday than

. Thursday?

Do you do better on Tuesday than Thursday?

Do you think sbout your form in the act of shooting,
or JjJust betwsen shots?

Did you think sbout your form during shooting at first?

Does thigking about form while shecoting help or hinder

- you

Does thinking about form between shots help you?

Do you think about the special instrustion I am giving

: you that dsy, or on amother known fault?

Do you do better or worse when you think about a spesisl
part of form such as release?

At the time I am correcting you, does this hinder you?

Do you do better or worse after I have correcied you

: and go away?

Is this becsuse I have gone, or because you have
learned something?

Do you esnalyze your misses?

What type of analyses do you do?

Do you think of original causes of errors or orly of
things I have pointed out?

Do you ask me, or a classmate, or try to figure out

: your own errorse?

Ara you experimenting with anything other than aim?

What particular part of form do you think sbout?
1.
2.
3.
4.

Did you at first think of all parits of form, and later

. think of parts?

Did you at first think of each separate part?
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an.
28.
29.
30.
31.
32.
33.
34.
35.
36 .
57‘
38.
39.

40,
41.

4.

226

Do you think less sbout form now than before?

Why?

How are you learning? From being t0ld?

Do you anglyze every shot you make?

Which shots do you snalyze?

Does your analysie 4o any good?

If you are shooting well, do you stop thinking?

Do you do your best shooting when you do not think?
Did you have more enthusiasm at first than now?
Why?

Is shooting essier or harder now?

Why?

Why d4id you improve faster at first?

When you are shocting well, do you csontinue %o shoot

well?
Why?
Why do you slip back and do poorer some days?
1. Laeck of asttention and effort
2. Try too hard
d. Tensiocen
4. DPhysicsl feeling
5. Mental feeling
6. Noise, temperature
7. Degree of diffioulty of the skill
8. Attention to detail
9. Forget to think
10. Lack of motivation
1ll. Lack of interest
12. Chsance
Why do you have platesus?
l. Hard to eliminate error
2. 014 hebits
3. Perfect one part before go to snother
4. Bresk down gtages when learn new
5. DLimit of usefulness of one method
€. Lack motivation
7. Laock of effort
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7.
18.
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QUESTIONS GIVEN TO THE STUIENTS IN BOTH GROUPS TO
ANSWER ON MARCH 25, 1943

Are you enjoying archery?

4dre you disoouragsd?

Do you feel tense or relaxed when you shoot?

Can you kesp your mind on the skill, or do you think of
other things?

Do you understand aiming?

Are you working on any special phase of the skill?
If so, what?

- Are you trying different techmniques and ideas of your

own?

Do you learn anything from watehing the others in the
elass?

Po what do you attribute your suecess or failure to hit
the target?

Do you try to ansglyze your errors?
Do you try to figure out why you miss the target?
Do you try to figure out why you hit the %arget?
What effect does hitting the terget have on the next
shot?
What effeoct does mipsing the target have on the next
shot?
Can you "feel™ when you are doing the right thing?
Whet method of instrustion helipe you most?
, 1. Demonstration
€. Explanstion
5. Correction of individusl faulis
4. Combination of which of thess?
What tygg of instruetion would you like that you do not
ge
What ere your difficulties?
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5.
6.
7.
8.

9.
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QUESTIONS GIVEN TO THE STUDENTS IN BOTH ARCHERY
CLASSES TO ANSWER ON APRIL 8, 1943

What sffeet does hitting the wall with an arrow have
upen you?

Whisch of the following are you experimenting with
and try out on your own method?

1. Aim

2. How far to pull the string

3. How to relesse

4, Any other? If so, what?

Dosg your correction of one of your faults make you
ecommit another faulit?

On which of the following are yeu scncentrating?

l. Whole act of shooting.

2. A part or phase of shooting.

Are you conecious of being fatigued while you shoot?
Are you tired when you finish the period of shooting?
Do you feel frustirsted when you shoot?
Do you think sbout archery outside of elsss?

If so, what do you think?
Do you_ talk sbout archery outside of class?
- 1. To whom do you talk?

2. What do you talk gbout?

|
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OBSERVER'S NOTES TAKEN IN THE TUITION CLASS ON
MARCE 23, 1943

Ingtructions
Do not close the right eye. The pile of the
arrow points to the point of aim, then 1if
the arrow does not go where you want it to,
ghif? the poeint of aim accordingly.

Worked on the Following Points

Keep body straight, and do not lean awsy from
the target.

Keep t?e iile of the arrow pointing toward the
bloek.

Keep the left arm turned out.

Keep the h:nd underneath the ohin when anchor-
ing it.

Watoh the positiorn of your feet, keep the feet
parsllel.

Keep the right elibow high.

Aim lower or higher than the blosk on the floor
if the srrow is going ahove or below the
target.

Instruoctions

Weight must not be on the right foot. It
shonld be kept evenly distridbuted omn both
feet. If this is very difficult for you,
put the weight of the body forward onto
the left foot.

The feet should be perallel, with the left hip
toward the target.

The tasller and the shorter girls will probably
have to mowve their blooks, do not hesitate
to do so. The blocks have been put down
a8 a guide, they will not be accurate for
each of you.

Place the arrows in front of you, and then
§eazh $o piek them up without moving your

edt.

While you ere waiting for the girls to retrieve
their arrows, prsctice pulling the bow
without an arrow in it.

Worked on the Following Points
Relaxing the left shoulder to avoid hunching 1t.
More stress on keeping the right elbow high.
Keep the nose in contact with the string while
8ighting.
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Individual Correction

Heatherly should straighten her left srm more,
it 1s guite bent.

Thompson is jerking her left arm snd collaps-
ing at the end of the release. Hold the
position until the arrow touches the
target or backstop.

Souther is bending her heasd to the side.
itraightsa your hesd snd bring the string

o it.

Calvin should watoh the coek feather snd see

that it 18 away from the bow as she shoots.

Instructions
If the arrow slides off the left hand, you may
be pinehing 1t too hard, or you may be
placing the thumb on the srrow. Try Jjust
lightly tousching the arrow with the fin-
g:gs, end pull %0 the chin, not out to the
side.

Individusl Corrections

Heatherly 1is sighting down the arrow. Draw the
string under the chin and keep the head up-
right as you look at the pile of the arrow.

Wright is throwing her left arm. Hold steady
and keep your feet psrallel and strsddling
the line.

Huey should aim with her right instead of her
left eye.

Calvin should try to open her fingers ss she
releases without throwing her hand away
from her face.

Ingtructions

If anyone nhanges her bow next time, please
tell me.

Next time, each girl should get her own dlosk
and pub it down s0 she o¢an change it as
she needs to.

Keep that right hand underneath the chin.

Do not let the right hand £ly off the face as
you relesase,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



231

OBSERVER'S NOTES TAKEN IN THE NON-TUITION CLASS ON
APRIL 15, 1943

Homberg seems to be shaking more than ever. Her whole
body shakes. She is using her thumb snd in-
dex finger to draw the arrow bhack.

Rodeck is pulling beck farther. She sights with her
right eye now.

T. Mitchell now pulls all the way back. She has good
aim. She sighte with both eyes. Her form
~and shooting sre better today.

Holmes 1ifts her head up when she shoots and stands on
both feet until she relesses; snd then she
riges on the toes of her left foot and thrusts
her body forward. She has her right elbow
much higher than her right wrist.

Spriggs still holds her right arm elose to her body.
She sights with both eyes sand has to look
down to do 80 because of the position of her
arrow. Miss Davies warns her to keep her
left elbow turned out of the way of the string.

Freeburg stands with her weight on the toes of her right
foot. She pulls all the way bsok to her cheek,
and hits well.

Garrison hag & poor release and drops her arrow out of
her bow Jjust as she starts to shoot. She
pulls the string out of the nosk of the arrow
before she relsases the string. As she re-
leases, she lets her hand follow the string,
and shoots low. She sights with her right eye.

Laffoon sighta as she draws the bow up. She sights with
her right eye.

Davis shifts her feet every time she pileks an arrow off
the floor. She draws the arrow only part of
the way back.

The inptruoctor tells the c¢lass,"If you have one arrow
that is consistently going off the target, re-
port the arrow to me and get a new one. If
the same arrow goes astray every end, it is
likely to be a faulty one."
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Jackson does not seem to psy mush attention to where sghe
aima. She lets go of the arrow before the bow
string 18 even half way pulled back. Her arrows
hit right above the floor, way below the target
faee. She sights with both eyes. She Jerks
her bow arm as she releases.

Tiwsdale sights with her left eye. She shoots with her
body turned faeing the target.

Cheney sights with her right eye, but does not pull the
srrow all the way back.

Wagner sights with her right eys. She does not pull the
arrow all the way back. She tends to hit low.
Someone asks her what she does wrong, and in
angwer she says,"I do not pull sll the way baesk,
I ghut my eyes and a few other things."

Dennig sights with her right eye. She has raiaed her
right elbow 80 it is now as high as her right
hand. Her relsase 1is jerky.

Williams sights with.her left eye.
Rodeck is not pulling bask sas far as she used to.

Konya pulls about half way back. She gights with both
eyes open.

Baldwin pulls the arrow all the way baek to her cheek,
and sights with her right eye as though she
were sighting a gun.

Smith also uses her right eys when sighting.

Smith aims to the right, at least one foot to the right
and below the target. She says,"l aim at the
target and the arrow goes to the left and high.™

Homberg says, "For ons end I tried to use the technigues
that.some of the other girls use. One end I
tried to shoot with my right elbow as high as
ny wrist, and I miesed the target =211 but one
time. In the next end, I held my hand at the
top of the handle 1nstead of down at the bottom
of the handle. My arrows sll went high. But
the winding was too high for the arrow, so the
arrow was not nooked right."

Russell almost overdraws. Once she pulled the arrow off
her bow hand.
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SAMPLE SCORE CARD ON WHICH EACH SUBJECT RECORDED
HER SCORE FOR EACH PRACTICE FERIOD

NAME
DATE

Soore|
End Score Hite for
End

TOTAL
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