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CHAPTER I

THE PROBLEM, DEPINITIONS OF TERMS USED, METHODS
OF STUDY, AND LIMITATIONS OF THE STUDY

Movling pictures are now in common use in many

- educational systems throughout the United States, Indica-
~ tions of this fact are the many film renting and loaning
agenclies now ln business, the vast number of films now
available for classroom use, and the demand for visual
education eclasses in tre varlous colleges of education, A
number of studies have been made concerning the value of
visual aids of varlous kinds as teaching techniques, but the
results have varied widely depending upon the forms of visual
aids used, the methods of testing used, the type of informa-
tion being tested, and the attitudes of the experimentersa,
Moving plectures are now being ussd extensively in
many athletic and physical education programs throughout
the country, and a few studlies have been conducted in an
effort to determine their true value, It is the opinion of
the author that many of the studies of this nature were based
upon the subjeetive judgements of experts rather than
eriteria of a more objective nature, Results of these

studies vary greatly,



I, THE PROBL™M

Statement of the problem. The purpose of this paper
was to determine the value of the use of moving pictures

taken of members of & beginnins tennis class at the high
schoel level, who were in the process of learning the fore-
hand and bacikhand drives, using an objective method of
testing. In accomplishing this, the following questions
weres to be answered:

1, Will better results on the Dyer Backboard Test
be made by & group having moving pictures taken of each
individual and projected for the members of this group to
view or by 2 group who uses the seme amount of time in
practicing the skills to be learned?

2, Does the amount of tennis sklll possessed by the
student determine the value of moving pletures of the type
used in this study?

a) Will the lower twenty-five per cent of
the movie group or the lower twenty-five per cent of
the non-movie group make better scores on the Dysr
Backboard test?

b) Will the upper twenty-five per cent of the
movie group or the upper twenty-five per cent of the
non-movie group make better scores on the Dyer
- Backboard Test?
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3 If it is found that the movie group is superior,

will the results of the test be significant to warrant the

oxtra coat involved in taking and projecting moving pletures®
II, DEPINITION OF TERMS

contré; group, This term was used to represent the
group of students in this experiment who hed temnis in-
ttrnntit;a but did not have moving pictures taken of them or
projected for them to view, It will be used interchangeably
with tho‘sm non-movie group.

Experimental group, The term experimental group was

used to represent the group of students in this experiment
who had the usual amount of imstruction in tennis, but alse
had moving pletures takenm of them and projeeted for them to
view during part of thelr practice time,

No training group. The term no training group refers
to the students in this experiment who had no tennis ine
struetion of any kind, They were used to form & base from
to figure the amcunt of lmprovement in the other two

-

Projection, Projection was the term used to describe

method of showinz the movia: pictures to the members of

@ experimental group.



Instructor, In this study the instructor was re-
sponsible for all teaching in all three groups, The ine
structor did not, however, do the experimenting,

Experimenter.. The term experimenter in this study
refers to the person taking the moving plictures, projecting
them, tabulating the results of the tests and recording the
study, This term ls used interchangeably with the term

anthor,

¥hole-part-whole method, This term refers to the
method In teeching the various tennie skills, It involves

teachling the whole skill, first breaking down the skill and
teachins each of its parta, then again teaching the skill in
its entirety by putting the learned parts together,

III, METHODS OP STUDY

To execute this study two classes at Wichita liigh

School South were selected, one a tennis class and the other
& hockey class, !embers of both classes were junior and
senior girls, MHembers of the tennis class were divided into
two groups, one of which was designated as {he experimental
group and the other as the control group, The students in
the hockey class wers used in order to find the amount of
tenniz abllity and increase in ability in a group receiving

tennls instruction, This hockey class was desiznated =as



the no training group, The tennis forehand and backhand
drives were presented to the control and experimental groups
using the "whole-part-whole" method,

After initial introduection and a small amount of
practice on these lillll by the experimental and control
groups, the Dyer Backboard Test of Tennls Ability was glven
to all three groups, During the remaining weeks of the
-xporim;nt the control and experimental groups practiced
these ;kills and learned and practiced the other skills
necessary for playing tennis, The no traialng group
received no instruection in tennis and was allowed no practice
time for this activity. |

In addition to this practice, but during practiece
time, the members of the experimental group had moving pic-
tures taken of their forehand and backhand drives, These
moving pictures were projected for them to view, and eriti.
eisme were made by the lanstructor and experimenter, once each
week during the sixth, seventh, and eighth weeks., The first
projection was mide on a large screen for the whole group at
the same time, The second and third projections were made
on a small rear projection sereen and only the student ﬁnd
the experimenter were present,

During the ninth week all three groups were agailn
given the Dyer Backboard Tennls Test and results wvere come

pared to determine the significance of the experimentation,



IV, LIMITATIONS OP THE STUDY

All the skiils of the game of tennis were not
snalyzed in this study. Only the forehand and backhand
drives were measured, The Dyer Test, which wsa used in this
study does not attempt to measure either of %t oze two strokes
specifically, so a student might be very good in one but poor
in the other and make fairly high scores on the test,

Due to the fact that large groups were not available,
the numbers in esch group were not great enough to figure
exact sigunificance of any results, The amount of the error
of chance would be too great for groups of this size,

The fact that the experimenter was not the instructor
for the groups used made 1t necessary for the experimenter to
adjust the experiment to the methods used by the lnstructor.

Bceinlo South High School wes a newly orgsnized high
sehool, much time was taken for orientation and organization,
Due to this fact, the number of days used for this experi.
ment was smaller than that originally planned,



CHAPTER II
REVISW OF THE LITERATURE

There has been a vast amount of material written on
the value of motion jioturnt in the fioldl of education,
physlical education and particularly athleties, but most
anthors llluI; that motlion pletures are of value and simply
dinealihtechniquu- for their use, 3Some studies have bton
maéde, however, which indlcate that rilna have more value in
some fioidl than in others,

This chapter 1s divided into two parts, the Tirst
consisting of reports of research on the value of -ovlng
pictures as visual alds and the second a review of specific
studies which have been made using motion pletures in
teachins certain skills,

I. REPORTS ON THE VALUE OF MOVING PICTURES
AS VISUAL AIDS

Use of visusl alds, In studliee investigated for this

experiment most authors support the theory that the use of
visual aids do increase the ease of learning.in both academie
and motor skills; however, there is some disagreement as 'to
which forms are better im certain situations, For instance,

where one author might recommend the use of moving pictures,
another might prefer the use of film strips or slides,
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According to lonroe, the followingz claims for values of
visual materials used adeguately in the teaching situation
are supported by ressearch evidence:

They supply & conerete baslis for conceptual
thinking and henees reduce verballistie
response of students,

They have a high degree of interest for
students,

They supply the necessary basis for develop-
mental learning and hence make learning
mores permansnt,

They offer a reality pf experience which
stimulates self-activity on the part of
pupils,

They develop a continuity of thought; this
is especially true of motion pletures,

They contribute to growth of meaning and
hence to voeabulary development,

They provide experiences not easily secured
in other materials, and hence they con-
tribute tg the depth and variety of
learning.

¥ouroe further explains that, though 1t 1s not agreed
by all authors that moving pictures are a superior form of
visnal aid, there is a high consistency of data among the
studies to indicate that the use of film ia instruetion is
superior to the use of verbal material alone or to the un-
organiged use of other visual alde when retention 1s measured
by delayed tests, ke also commented that there is general
agreement among the data of these investigations that the
percentage of superlority of retention 1s higher than bhe

ch

1y, 8, Honroe (ed.), BMncyclopedia of Educational
(New York: The Maemlillan CompAny, 1950), Pe Dhae



percentage of superiority of immediate learning, when
superlority is measured in terms of the test results for the

non-ilm groupl.e

Value of moving plectures. Host authors reporting on
the use of wmoving pletures as visual aids consider thelr
proven value in action learning To be common knowledge,
Opinions of this nature are nct due to actual tests made and
recorded but to the fact that a moving picture of an action
ean be run, rerun, backed up, and slowed down in order to
make sure that every member sees the same action, Instructors
concerned with teaching speeific skill action consider this
an advantage which does not need secientifiec proof,

In support of the use of moving plctures in education,
Fern and Robbins give the following statements,

1, Plctures are alds to learning in that they

help stimulate a well-defined and aceurate
image in the mind of the learner,
2. Projected pletures temnd to foeus attentlon as
the hizshlight in a darkened room,

3. Teaching fllms are aids in creating acecurate
mental images and in developing a relation
of these images: that is, ncqugnat of
ideas or continulty of aetion,

Zdgar Lale, who 18 consldered to be &n authority in

21bid., p. B85

3Gcorge He. Fera and Eldon Robbins, Teachinzg With
Pilms (Milwaukee: The Bruce Publishing Company, Ishﬂj, ¥ 13.
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the fleld of educational movies gives the following reasons
for using motlion pictures in the elassroom,

1. Through motion piectures certain mesnings
involving motlon ecan be presented,

2. The motion plcture compels attention.

3. The motion pliecture helps you understand the
time factor in any operation or series
of events,

je« The motion plcture can bring the past and the
distant into the classroom, )

5« The motion pileture can enlarge or reduce the
actuel size of objects,

6, Hotion pletures can be used to present a
process that cannot be seen by the human
eja-~aven with the help of microscope or
telascope attachments,

7« The motion picture can provide an easily
reproduced record of an event,

8. The motion picture can reach a mass audience
at & low cost per person,

9. The motion picture builds & common denomi-
nator of experience, A

10, Motlon pictures offer a satisfying aesthetie
experience to viewers,

11, The motion piecture c¢an give an understanding
of relnﬁionahipa of things, 1deas and
events,

Along with his support for the use of elassroom
motlion pletures, however, Dale points out the following
limitations which must be considered in determininz the
vaiue of motion plictures for a certaln uituntlou,s

"Iffectivenesse," Notion pletures should not be used
if some other tefiching msterial is more effgctive,

"Yrong time notions.," Teleszecoping of a cnntd;y into
thirty minutes and other similar alterations of time may

hEdgar Dale, Audio-Visual Methods in Teaching
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cause confusion,

"Wrong size notions,®™ Use of instruments such as the
mieroscope or telescope in motion plecture photography may
cause confusion, |

‘Diatortod iuprclnloﬂi or comelusions,” It 1s not as
easy to check the anthonﬁicity and acouracy of materials used
in movine pletures as it is of reading materials of an

historical or scientifiec charactar,

"Administrative details." Problems, such as inade-
glate fiin meterial on & particular Eopls, no opportunity
for previewing the film before showing it to the students, or

films having such heavy use that they may be scratehed or
worn, often arise whon moving piofurcn are used.

"Suprlementary use.,” A motion pieture should not be
substituted for demonstrations or for the diraﬁt experliance
itself, when either or both of these may be made available,

"pupil comprehencion.,” Some films are ﬁot adequately
graded for the group for which they are used.

"Group vs, individual use.,” The motion pleture is a
group device, thus little oprortunity ecan be given for in-
dividullixoq study of films,

{(Hew York: Dryden Press, 1947), pp. 183-190,
SIbidQ » Pﬁ; 191-5'
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"Pilm vs, teacher.” Some schools . mey use films as e
substitute for the teather, but motiom pictures cannot dis-

place the teacher,

Yalue of moving pietures inm & physical edusation
progpam, Bernhard summarizes the use of moving plctures in
physical eduecation as followss

Pormerly, films were ased for orientation alone, but
now films for the purposes of demonstration and scif-
corrsction are regarded as more educational, They are a
valuable aid to the teacher in instructing studseants in
specific activities, by assisting him with the ecritieal
analysis of movement ahgt is so necessary a part of
successful perforsmance,

Roekwood summarises the values, which he found in his
study on tennis and which others have found iln eclosely re-
lated areas, as follows:

In general it can probably be said that of the nurber
of possible values inhsrent in motion pletures when used
in teaching sports skills, those most likely to manifest
are: (a) aild in analyzing complex movements, (b) added
interest and greater motivation on the part of students,
and (¢) to some sxtent the elimination of the early
“tria’ and error” periocd, thus cutting down learaing
time,

Huelster advocates the use of moving pietures but
qualifies her theories &bout their use as follows:

SPrederica Bernhard, "Uo You Use Films?" Journal of
Health and Physieal Zduestion, 15:8, January, 190%,

7Linn R, Rosckwood, "in Ixperimental Study on the Use of
Instructionsl Films in Teaching 3 unanIisEia‘HibEEF'i‘
thesls, Brigham Young University, 1952), pP. 34=35,
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Motion pletures whieh show the students themselves
performing skills may be of great iunstructional value to
the teacher and the student., . . . An lmpersonal attitude
toward analysis of an individual's body mechanies while
the film 13 being shown, and the teacher's ability to
analyse the difficulty and be able to ehange the inelffi-
cient muscle pattern determine the instructional benaflits
of such a pleture, If the movie resulte in self-econ-
sclousness, or in a students determination to fix ecertain
parts of his body for a superfiecial dhnngl. thg great
expanse involvaed in the film is not justified,

After nukiug her survey on the use of motion pletures
in the field of‘lpartl for college women, Gladys Palmef stated
the followling advantages of adding the sports mécion pieture
to the inatructional materials of the physieal education
teacher,

1. Through slow-motlon 2znalysis of sport techanlgues,
it is possible to follow: (&) positions of
body, (b) executlun of movement, (e¢) planes of
movement, (d) relation between different parts,
(e) handling of egquipment, (f) muscular exer-
tion, (g) plays of teams,

2., The filam affords an oppertunlty to view the sep-
arate skille used in a pame not only under
playing conditions but when practiced in isola-
tion from the game,

3. The timing element which 1s so important ia sport
performance can be clearly shown,

iy The contrast between zood and bad form can be
shown to &n advantage,

5. Students with poor coordinatisn could gain much
through the use of the “"endless loop" type of
fils whiech would repeat specific techniques,

6. The 'ololesup' is an advantage in teaching large
groups, ;

8Laura J, Huelster, "Aimateur Motion Picture Projects,”
Journal of Health Physiecal Hducation and Reereation, 9:494,
Uctober, 1910,

961ladys &, Palmer, "A Motion ?1etura'Snrvey in the
Field of Sports for College Women," Research Quarterly, 7:161,
Mareh, 1936,
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II, REPORTS OE SPECIFIC STUDIES MADE ON THE USE
OF MOTION PICTURES IN ZDUCATION

AED PHYSICAL BDUCATION

Many studies have been made on the use of motion
plctures in education and the results have varied greatly,
Among these ars studies made by the MeClusiys,'® Rolfe,ll
and Follisl2 on making a pasteboard box and a reed mat,
laboratory experiments in physics, and making &n omelet
respectively. Im all of these studies the results indlcated
that the method using teacher demonstration of the sikill was
signifleantly superior to the method in which the imstruc-
tional films were used.

Freeman, Shaw and Welker in an sxperiment in teaching
position in hand writing found that students who were shown
movies of the correct position made much greater galins than

those receiving other types of 1natruct1on.l3 The study diad

10ppank ¥, Preeman et al,, "Comparisen of Motion
Pletures, Sildes, Stereogrephs, and Demonstratlon as a Means
of Teaching How to Make e Reed Mat and 2 Pasteboard Box",
Visual Fdueation (Chiecago: University of Chleago Press, 192&3

PPe 310 .

11'A Somparison of the Effectiveness of a Metion Ple-
ture Pllm and of Demonstration in Imstruection in High School
Physies”, Ibld,, pp. 335-8,

12npne effectiveness of the Motlon Picture, Jemonstra-
tion by the Teacher, and Oral Instruction," Ibid,, pp. 339-4l.

13971 Use of & Motion Pleture Film to Teach Position
and Penholdiag in Handwriting,™ Ibid., pp. 282-311.
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not however show the filwm method to be supericr in improving
the quallity of the handwriting,

Arnspliger, after condueting his study "Heasuring the
iffactiveness of Sound Plctures as Teachlng aids,™ in the
fields of nstural selence and musie, reached the followine

conelusions,

« « » 1t appears that the talking pletures used in
tils experiment made marked and lasting econtributions
to learaing, both in the natural science units ané in
the masic units, These contributions, however, were
made without the loss of learning other slements of
sub ject matter of thf units not ineluded in the talking,
pictures themselves,ll (only part of the units in both
sub jeects were taught with moving pictures,)

Bven when limiting the usze of motion pietures in
teaching to the field of physical education the results of
experiments which have haen made vary grestly. This section
will be divided inte two parts, the firat dealing with ex-
periments in the field of physiecal education in which movies
were used profitably and the sec nd dealing with similar
studies which indicated the use of movies to be of 1little or
no valus,

@xperiments in the fleld of physieal edueation 1n

which movies were used profitably. One of the earllest ex-

periments made on the use of motion pletures in teaching

7 1h¥nrn-y C+ Arnspiger, Measuring the Effectivencss of
Sound Pictures as Teaching Alds (NHew York: Burean of Publi.
eations, Teachers Tcllege, “oluwbia University, 1933) p. 88,
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motor skills was condueted by Ruffa in 1936 ia the field of
track.” The skills tested were the one hundred yerd dash,
high jump, broad jump, shot put, and football throw,

In preparing for this study a specially made film was
produced in whieh two cameras were used to take pictures of
the same asetion, one at regular speed and the other in slow
motion, The two films were then edited so that the two
shots of the same acene wore projected consecntively in the
finished film, The subjeects in the film were selected from
varioua college track teams and were eogsidovod to be szxperta.

The participants in the experiment were divided into
thres equated groups, One group viewed motion pletures and
the members were a&llowed to ask guestlons, but were given no
other lanstruction, A second group received the usual oral
and demonstration instruction commonly used in teaeching, plus
class time to practlice the events, The third group was given
only the pre-tests and end tests, The purpose of this group
was to cheek the normal influencs of growth during the ex-
perimental period,

From the results of this experiment Ruf'fa conecluded
the following: .

15gaward J, Ruffa, "in Gxperimental Study of Motipn
Pietures 1n the Teaching of Certain Athletiec Skills,”
(unpublished Master's thesis, School of Bducation, Leland
Stanford University, 1936).
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1, 3Similar units of teaching fundasentals of other
track events are advisable,

2. Oroup classroom teaching &s used in thls experi-
ment is & better mesns of motivation than
group field teaching as used in this experiment,

3. A slow motion piecture unilt is three and nine-
tenths per cent more efficient than oral and
demonstration methods now used,

4o Slow motion pictures are feasible as z means of
teachings certain athletie skills, !

In 194, the Army Alr Porees executed an experiment to
determine how effective thls method of instruction was in
teaching the system of position rirlng.IT As nearly as
possible a f1lm was made which projected the view into the
actual aection of the film, The points taught were also
taught in a lecture method and a reading method, both of
which were accompanied by atill plecturea, A4ll three groups
were compared, The film group had a mean score of 17,91,
the lecture group had a mean score of 15,19, and a score of
15.43 was reeorded for the reading group.

Some of the advantages which were cited in the use of
moving pletures 28 a teaching technique were: the ume of
human action, the faet that better perceptlon of distance
and relationships of objects is possible, the theory that the

viewers can viesriously experience the action and the fact

161p1a, p. 80.

177ames J. Giblon (ed,), Motlon Plature Testi 3%%
Research (wWashington, D, 0,: U, 35, Government Prir Ef ice,
19477,
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that fllms have an entertalnment value which, if used, tends
to hold the attention of the viewers, |

In an experiment condueted by Alleen Lockhart, moving
picturnl.of expert bowlers wers nnod.la The participants in
the axperiment were college women selscted at random from
bowling classzes and had had no previous oxporiinco in bowling.
There was no statistically significant difference between
their initial scores, The study was limited to performence
with the first ball because on the first ball the set-up is
alwaya the same, but the conditions for the second ball may
differ from frame to frame.,

As nearly as possible the same mothods of instruetion
and learning conditions were maintained in all classes, The
only dirforenéo was the presentation of a film, made espec-
ially for the experiment, toc the experimental pgroup at the
beginning of each class period, As the film was shown,
attention was called to particular points,

Lockhart felt that there was & definite value in the
use of this type of film and made the following cenclusions:

The motion picture in this study was found to be of

definite value to those groups which had this device as a

part of the regular instructional prograam, The following
evidence substantiates this conelusion, These findings

18a11een Lockhert, "Value of the Motion ‘leture as an
Instructional Ueviece in Learning & Motor 3kill; Abstract of
a Thesis," Research Quarterly, 15:181.7, May, 194k,
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are based on & consideration of the total of all movie
and nonemovie groups &as judged from the weekly mean
value and as indicated in the oritieal ratios,

1., The rate of improvement in learniag of the movie
group was more consistant than that of the
control,

2, During the first two weeks of instruction the
performance in the twe groups was practically
identical, As shown by the eritical ratios
and slope of the eurve during the third week,
the experimental group continued its initisl
rapid rate of lmprovement whereasz the control
group remained at practleally a standestill,

A similar plateau of learning was shown by

the control group in the fifth week while again
the experimental group maintained its steady
improvement,

3. There is nrog.oudonec. as shown in the eritiecal
ratios of fifth week, that the experimental
group &t this tise was definitely superior to
the control,

4. Although the movie and control classes started
with practically the same mean score, at the
end of the third week of instruction the movie
classes surpasses the nonemovie group and cone
tinued to be superior tYsou@;out the remaining
periods of observation,

in the study made by Priebe and Burton on using slowe
motion pictures as coaching devices in track, it was found
that these motion plotures were definitely an advantage.20
In this study twenty-six sophomore boys at Polytechnie High
School in Los Angeles were matched into thirteen pairs,
equated as nearly as possible on age, height, weight, leg
spring, previous athletic experience, and natural ability in

191b1d4. p. 186,

20Roy B, Priebe ::g w1111:- He §Z£Z§§’g;§§;g:1"
Motlion Pleture as a Coaching Device
47:192.8, Marech, 1939. ’



Jumping as shown by selssors-style. jumping,

¥irst the average jumping ability of each boy was
measured by using the seilaérlultylo jump. In the seeond
week of the experiment, instruction was begun in the western
rolil rerﬁ, whieh was new to 8ll boys participating, The
instruetion 1included detailed explanations, dexonstration of
the whole movament and of selected parts, and initial
attempts by all boys, followed by individual criticism and
assistanee, This procedure was continued for the remaining
five weeks,

Besides this instruction which was given to both
groups, the pletures of the champlon jumpers were shown to
the experimental group in the leconﬂ weak, The filws were
run and re-run in both slow and normal speeds and then were
discussed by the group, During the third week slow-motion
pictures of the boys in the experimental group were taken
during the regular practice period and were shown te the
group., Here again the group was encouraged to discuss pgood
form, defects and coordination, During the rifth and sixth
weeks the experimental group saw its own pictures and also
those of the champlions again and discussed them further,

The results of this experiment were as follows:

Average before Instruetion Weekly Averages after lggggg on

rd
Control 53.96 h%:33 Sgegg
Experiment 53.31 Sh.77 57.04 57,
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From these resuits Priebe and Burton drew the following

conclusions,

(1) The use of 2low motion pletures in eoazhing the
high jump made for faster progress and better achieveaw
ment., (2) The use of slow motion pictures in coaching
the high jump eliminated to & large extent, the initial
period of trial amd error, (3) Illustrations of good
form in slow motion pilctures seem definitely superior to
verbal directions and physical demonstration of good
form, particularly durinz the initial period of learning.
{§4) The use of slow-motion pletures in ccaching the high
jump was of definite assistance in alding performers to
change from & familiasr form of skill te a new, superior,
but unfamiliar form, (5) The use of slow motion ple-
tures snabled the ecach to handle effectively a larger
number of boys., The average amount of lnstructional time
for the lndividual was signifieantly cut down, (&) The
use of slow-motion plectures in coachlng the high jump cone
tributed definitely to the interest and the attention of
the boys, There was marked interest in analyz indivie
dual errors and in lmproving plictured defecis,=

Sxperiments in the rield of physiecal education which

indicate that the use of movies are of littls or no value,

Brown and Mesneranith,lnrter condueting an experiment in
teaching tusbling with and without the use of moving ple-
tures, coneluded that, in the fleld of tumbling, moving
plectures were of little value 22

The study was made at Southern Methodlist Univerality
using two college freshmen men's tusbling classes, Both

2l1inid, p. 1928,

225oward Steven Srown and Lloyd Messersmlith, "ain
Experiment in Teachlins Tumbling with and without Motion
Plctures," Research Juarterly, 19:304-7, December, 1941,
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classes were given the Metheny Nevision of the Johnson Test
and the scores were then used to match the twenty members of
the control class with twenty of the twenty-thres members of
the experimentsl class,

Conditions in both classes were as nearly alike as
possible in that they were taught by the same instructor,
the total instructional time in both was held constant and
the instructional units were the same, The only variable
was that of sdding the moving plectures in the experimental
group.

During the fifth class period demonstration movies
were shown to the experimental group., The fllms showed one
experienced and several elementary tumblers performing the
stunts that were being presented in this study,

In the ninth eclass period movies were taken of the
members of the experimental class performlinzg the following
stunts: front chest roll, high backward roll, frout chest
roll from high backward roll, snap up, head spring, and cert-
wheel, During the thirteenth elass period these woving ple-
tures were studied by the menbers of this eclass, The instruc-
tor pointed ocut errors and good points,

The performances of students on the final battery of
tests, which were administered on the fifteenth and sixteenth
claas periods were scored by two experlenced judges using a
subjective rating scale of 0 to 10 for each of the cventi.



23
The resulta of these test scorew were &s follows,

The slight difference in favor of the experimental
class was not significant when measured by the eritiecal
ratio technigque, The eritiecal ratio proved to be
12#"“

The brevity of the study as te subjects and eluss
perisds would make any predietion based on it somewhat
hazardous, However, several things were indicated:

1. The experimental class made a little mors progress
than did the control class as measured by the
score on the final battery of teats, but the
superiority was not statistically signifieant,

2, There 1is a tendency for studeats to be highly
motivated when moving pletures ars made on the
students in action and later screened for
their viewing.

j. It is doubtful thai extensive sxpenditures for
moving pletures are warranted in the teaching
of simple individual activities such as ele-
mentary tumblinz unless the class is to extend
through the entire semester, It is possible
that the time davoted te the filming of elaes
gctivities in this study could have been used
to greater advantage in actual prectice of the
events included in the lessons,

4o Pinally, there is & great need for more atudles
dealing with the use of mgiion pietures and the
learning of wotor skills,

The study which is most ciosely related to the present
ona was made by Linn Roekwood in 1952 and is concerned with
the use of motion pleturas in teseching tennis.2¥ rPartiei-
pants in the experiment were members of four ccllege begin-
ning classes, There were both men and women in all classes,
After determining by use of the Dyer Backboard Test of
Tennils Ablility that all eclasses were of equal ability, two of

231v1d. p. 307.
ahﬁoekwood, op._cit,
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the classes were designated as the control group and the re-
malnlng two as the experimental group.

The 1 nstructor =made a speseclal effort to incorporate
into the instructionm of all classes the best practices re-
comuended by experts in the field, The diseriminating
factor Ln‘ the teaching methods was the addition of instruce
tional films at regular lantervals in the mﬁl 500
tion elasses,

Hotion plcocturesz used in the experimental section in-
eluded "Fundamentals of Tennis," starring Don Budge; a school
made demonstration film using the Llnstructor as the subject;
and a school made disgnostle film in which pletures were
taken of all members of the experimental section,

Pllm strips produced by the Athletie Institute, deale
Ing with service, forehand, backhand and rules were alsoc
projected for the members of the experisental seetion,

2ach of the filws was shown several times during the
experimental period elither partially or in total,

The critical ratic technigue was used in comparing
the results and the following conclusions were rade by the
author:

1, Classes using the instructionzl films to supple-
ment the usual methods of inetruction made
slightly greater gains in tennls playing
ability than did classes not using the instruc-

tional films, The difference was not signie
ficant by the critiecal ratio technique, however,
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With classes of the type used in this study,
composed of rank beginners and those with
little previcus experience, the extensive use
of instructlional films is not indicated,

The glrls in the movie section showed a greater
increase in ftennis-playing ability than girls

- +in the non-movia section, The difference in
favor of ths movie uroup was slgnificant at
the .05 level,

The use of instructional fllims with girls of the
playing &bllity of these found in the classes
used in this study shows more promise than does
the use of films wlth class=ea of both boys and
girls,

There were great differences shown in the prosress
made by verious individuals in both sections,
Cases ol roemarkable progress and little or ne
progress were found in both sections,

The boys in the movie section wade slichtly more
progress in learning to play tennis than the
boye in the non-movie section, The difference
wias not significant, however,

ixtensive use of lnstructional films with classes
of boys of the ability represented in this
study 1s not indicated,

The highest scoring twenty~five per cent in the
movie section showed & sllightly greater increase
in playing ability than the highest scoring
twenty~Tlve per cent in the mon-movie section,
Again the difference was not signifiecant,

The exteunsive use of instructional fllms, when with
the better students in college elamentary ten-
nis classes, 18 not indlcated 17 the classes
used 1in this study are representative,

The lowest scoring twenty-five per eent of the
students in the movie seection showed a slichte
ly greater increase 1ln tennis playing ability
than the lowest secoring twenty-five per cent in
the monemovie section, The difference was not
signifiecant, however,

Extensive use of instructional films with those of
the poorest playlng abllity in classes of which
those in this study may constitute a2 representa-
tive sample 1ls not indicated.

Under the usual methods of iastructlon the boys
appear to progress just about as rapidly as the
girls, but under the method uslng films as an
integral part of the instruetion the girls &p-
pear to progress slightly more in proportion
to their original ability than did the boys,
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13. In moat groups studied, the variability of the
scores of students under the method using
instructiooal filme inecreased more than did
the variabllity of the scores of the students
in the groups the non-movie ssction,

14, ¥ith most groups studied, the students in the
movie groups 2 more during the initial
half of the 1 uetional period than during
the latter half, while in the nonemovie secw
tion the improvement of students was slishtly
more uniform throughout the instructional
pariod, The upper twenty-five per cent In the
movie group was an exception to this,

15. The movie classes evidenced only a sligh
greater interest and motivation in leam to
play tennis as judged by the instructor,

III, SUMMARY

¥ost authors feel that much more study is needed in
‘the area of visual alde., They also support the theory that
though some areas can be taught better by moving pictures
than by other imown methods, there are other subject areas
in which the expense of motion plcture use would outweligh
the value palned from it, Therefors, 1t would seem to be
necessary to study the subjoect matter of each field of atudy
or activity in order to determine the value of the use of
motion piletures in that particular fleld,




CHAPTER III
PRONEDURES OF THE STUDY

The research for this study was mads at Wichita High
School South in the Girl's Physieal 3duecation Department,
All classes used were composed of both junior and senior
girls, The objectives of the study weres (a) to seleet
three gréﬁpl, one of whiek would have the ususl amount of
tennis instruction, 2 second of whieh would have the ususal
amount of temnis instruction plus having moving pictures
taken of them while executing the forehand and backiand
drives and then projected for them to view, and a third which
would have no tenunls lastruction; (b) to present the skillsg
(e) to test the amount of lesraing immediately after pre-
sentation; (d4) to practice the skills, take, and project
moving pletures; (e) retest after some practice; and (f) com-
pare the test results to determine the smount of variation
which mizht oceur and the significance of 1it,

I. SELECTION OF TEIST GROUPS

Three groups of girls were used in this study, two of
which were taken from the same class, 4 tennis class of
thirty-six students was divided into two groups, one of
which was designated as the experimental or movie group and
the other as the control or non-movie group. Ten of the
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members of this class were senlors and the remaining number
were junilors, When the eclass was divided, the numbers of
juniors and seniors were also divided, Five members of the
class had had some tennis experience, though no one had had
more than one semester of sxperience in school, These also
were divided between the two groups,

In order to determine the amount of learning which
would oceur, without instruction and practice in the skills
being tested, a third group was also used, This group was
composed of the members of a hockey class who were also
Juniors and seniors, Only the initial and final tests were
given to this group, That is, no instruction and practice
time was glven, This group shall be designated as the no
training group.

To equate the groups the Ybufh Fitness Test developed
by The American Assoclation of Health, Physieal iducation
and Recreationl was administered to all groups., It was im-
possible to use the results of all elght parts of the test;
therefore, only two were used, oune for strength and the
other for speed and agility., The pull-up test was selected
for strength because 1t involved most of the _ same arm and

shoulder muscles which are used in tennis, Though the fifty

1s,4,0,7,8,R, Youth Pitness Test Manual, ‘merican
assoclatlon For ﬁi 1th Physical Lducation, &nd Reereation,
(&ulgéngton D, C. t Hatlonal Sdueation Association, 1959)
Phe .
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yard dash scores were used to deternine speed and agility,
the author would have preferred to have used the shuttle run,
because 1t involved not only foobtwork on the run, but also
turning, which 1s & necessary part of tennis playing, Use
of this test proved to ﬁo inadvisable, however, bacause
scores for the shuttle run test were not avallable Tor seven
of the members of one class,

The results of the pull-up and Tifty yard dash tests
of the Fitness Test are shown in Table I, With the experi-
mental, control, and no training grouwps having mean scores
of 26,75, 27.67, and 27,42 respectively on the pull-up test,
theres proved to be & variation of only .92 points among the
three groups, Results for these three groups on the fifty
yard dash section of the test showed mean scores of 8,55
seconds for the experimental groﬁp, .37 ssconds for the
control group, and 9,19 seconds for the no training group
with a variation of .52 seconds,

Some of the members of each class were not used be-
cause of excessive absence and becauss Physical Fltness Test
scores were not available for them,

Spcores for the individual menbers of pach class on
the two sectlions of the test used in this study are listed
in Appendix A,
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TABLE I

AAH P2, R, YOUTH TITHESS TEST SCOHRES

Grouap Pulleup Pifty-yard Dash
Hean Range tMean Range
ixperimental - 26,75 15-40 B.55 8,0« 9.5
Control 27 . 67 15‘4‘.0 84- 37 7 nG"'lOo}
o Training 2742 10=40 9.19 7+5=10.5
amount of

variation .92 _ .82

e AR & B E AR



II, TIHTRODUCTION AND PRACTICE OF SKILLS

Because the experimental and control groups were
parts of the same class, all methods used were the sams for
both groups, The only difference was that the members of the
experimental group had part of thelr practlice time occupled
with moving pletures beling taken of each girl and projected
for the members of this group to view,

The tennis clasa snd the hockey class were both
taught by the same iInstructor, The author d4id not instruet
the classes but assisted by doing the photographing, pro-
jeeting and tabulating of the test results,

During the nine weeks which were used for the experi.
ment the class met three times & week during five of the
weeks and two times 2 week during the remaining four weeks,
The rirst week was dedicated to the orientation of the
students to the physical educatlon program and checking out
of eguipment,

In the second week and the first part of the third
week the A, A, H, P, %, R, Youth Pitness testz were adminis.
tered, On the last two daya of the third week the parta of
the racket, the grip, and the waiting stance were taught and
film strips of the Athletle Institute Tennis Serles were
shown to the whole class, The three film strips shown
dealt with the serve, the forehand drive, and the backhand
drive.
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During the fourth week the forehand and backhand
drives were presented and one period of practice was allowed
on each, In presenting these skills the "whole-part-whole"
mothod was used; that ls, first the total skill was presented
and practiced slightly, then it was broken down into parte
such as footwork, grip, backswing, asplication of foree, and
follow through, After presentation of each of the parts,
again the whole skill was presented and practiced, This
practice was individual and was accomplished by hitting
tenuis balls against the inside walls of the gymnasium,
similar to the Dyer Backboard Tennis Test,

The first period of the fifth week was used for the
administration of the Dyer Backboard Test of Tennis Kbiiihyz
and the remainder of the week was used for practice as

during the previous week,

Moving pletures were taken of the members of the ex-
perimental group during the Tifth wesk, Nembers of the
class were told that moving pletures were going to be used
some throughout the year, but that everyone would not be
filmed in every activity. It wes emphasized that their
ability in a certain activity had nothling to. do with their
being filmed in that particular activity and should not

2joanna Thayer Dyer, "Revision of the Backboard Test
of Tennis aAbility," Research Quarterly, 9:25-31, Hareh, 1938,
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affect thelir attitudes toward It, The faculty at South High

Schiorl does plan to do further eaxperimenting with the use of
moving plctures in other areas of their physiecal education
program,

South High was a new high school in its first year of
operation when this study was made, The tennuls ecourts were
under construction and were %o be finished in time for use
by all classes; however, due to administrative difficulties
they were not Tinished and, therefors, the students of the
classes in this experiment wers not able to practice on a
regulation tennis court, The author feels that this greatly
affected the attitudes of the players,

Since the tennis courts were not yet ready for use,
during the sixth week the volleyball nets in the gymnasium
were lowersd fTorming three shortened courts which the
students used for practice of the forehand and backhand
drives, Since only part of the class could practice over
the net, the remaining members practiced hitting the ball
against the wall in an adjoining room, Half way through the
period those who had been practieing over the net changed
places with those who had been hitting the bgll against the
wall, On the second eclass period in the sixth wesk the
members of the sxperimental group were shown, &8s a group,
the motion pictures of themselves which had been taken the

previous week,



3y
The tennis serve was preasented during the first

period of the seventh week in & method similar to that which
was used for the presentation of the forehand and backhand
drives, This also was practiced over lowered volleyball
nets in the gymnasium, Practice was continued on the fore-
hand and backhand drive as during the 7rcviaul'wo¢kf The
same moving pletures were shown individually to the members
of the sxperimental group durlng the second class period of
the seventh week,

So that the players could experience playing on a full
gized court during the eighth week the vollayball net was
stretched across the wildth of the gymnesium and a full court
was marked »ff, One lesson was taught on scoring and play-
ing strategy,. Since there was room for only one court, only
four players could play at one time, The other members of
the elass practiced hitting tennis balls against the wall in
the adjoining room or waitad their turn for & plase to prac-
tice, During the second period of the sighth week the
motion pietures were shown individually %o the experimental
group for the third and final time,

The two perleds of the ninth week were used for more
practice as before and for the second administration of the
Dyer Backbeard Test,
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III, INITIAL TESTING

The Dyer Backboard Test of Tennis Ability was ad-
ministered two times to all three groups involved in this
experinment, The first administration was made after the
introduction of the skills beins bested and before more than
one hour of practice time had been allowed on each ;kill.
Ideally the test should have been administered three times,
one before any instruction, & second time after the intro-
duction of the skills and a final tive at the end of the
experiment, Since time for the experiment was quite limited
and ndnintstiatlon of the teat is time consuming, the
Ruthor used only two adminlstrations and substituted a third
group of players, who had had no instruction, for the first
administration, This, of course, does not yleld as wvalid
results es the three administrations to the same group would
have, but by using the third group the author waa able in
the final test to compare the amount of improvement in the
two groups in the tennis elass with that of 2 class receiving

no tennis instruetion or préctice time,

The Dyer Backboard Test of Tennis Ability was used in
this experiment because, though it was doaighed for the pure
pese of measuring tennis ability for classification and not
for grading the 1ndiv1duala, it ranks very high in proven
valldity end reliability, Both validity and reliabllity



36
correlation coefficients of .90 or above have been found
for the Dyer test,

Most authora feel that the Dyer Backboard Test or
variations of it are the only valid measures of tennis
@bllity known, Clarke, Glassow and Sroer, and Mefloy de-
scribe it as follows:

The only tennis test available that has been suffi.
ciently validated is the Dyer Backboard Test, This test,
however, measures general tennls abllity only, and does
not attoupt to analyszse the varlous elements and strokes
ugsed in the game, It 1s, therefore, an excellent
classification device for tennis agd measures the propress
being mldo in the game as a whole,

. Dytr'l test is a measure of playing ability,
-nd does not attempt to measure either forehand or hack-
hand npaeifia!lli The coefficlents for reliability and
for Tal181ty Lo8Lonbn, « » & TREE DA LESE 15 tedupiatie

The only one of the tests proposed that has been sube
jeeted to rigorous scientifle validation has been the
Dyer Backboard Teat. The test consista of rallying the
ball against a wall for periods of thirty seconds
scoring as many strokes as possible, The rcliubiiity is
20 and the validity 1s from .85 to .90 based on expert
ratinegs and on a round-robin tournament, There is npo
attempt to measure specific skllls, The test may readily
be used as 2 practice device,

The Dyer Test was aduministered in this experiment
according to the revised instructions which are listed in
Appendix O,

33. Harrison Clarke, Application of Measurement to
lth and sical Rduecation iﬁEEIouuod'EIIfT Wew Jersey:
g%onf!e;_ﬁh s 10C., 1058), Pp. 3167,

lRuth Classow and marion R, Eroer, Keasuring Achiev
ment in Physica aduc-tion (Philadelphis: ders

Company , » Pe .
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IV, _FILMIKG J
Fllming procedurse, Moviang pictures were taken in-

dividuslly of each meuber of the experimental group, The
pletures were taken while the iandlviduals hit temnis balls
against the wall in the gymnasium, The reason for this
procedure was that the author felt the players would have
better control over a ball rebounding fvem the wall than one
which had been hit by another player. Approximately thirty
seconds of film was shot of each player, During the first
‘fifteen seconds the player was Instructed to try to hit

' mostly forehand shots and the last fifteen seconds she was
instructed to try to hit most shots on the backhand side,
These moving pictures were taken at a rate of 2i, frames per
second so that when the pictures were projected they ran for
about forty-Tive seconds and the motlon was alowed down
somewhat, The shooting was done from a distance of about
forty feet from the subjeet and at about a forty-five degree
angle, as shown in the diagram below,

Sub ject O

Lol = 2 4

Capera O

Sgnarles Harold HeCloy, Tests and H.aturunn;tu in
Health and sionl Zduection (Wew ‘ork: V. &, Cro'ts and

Eo., I‘?m, Ps -
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Equipment used, The motlion pletures were taken in-
side the gymnasium, but Kodal B¥ack and White Tri-X film was
used so no auxiliary light other than the regular gym lights
was necessary, This, the author feels was an advantage bee
cause special lighting devices sometimes prove to be even
more distracting than the camera itself,

The camera ussed in this study was an 8 mm, Solex
Paillard % 8 and the lens used had a foeal length of 13 mm,
As was mentioned above black and white Tri-X film was used
because of its high semsitivity to light. Lens opening
settings were made with the aid of a General Electriec re-
flective type light meter,

Because one of the objectives of this study was té
determine whether or not the value of uasing woving piectures,
in the method deacribed in this study outweighs the cost, it
was important that the cost be kept down to a minimum with-
out sacrificing efficiency. 8Since the cost of & ma, equip-
ment is only about one-half that of 16 mm, equipment,® this
was considered a great advantapge,

The chief reason gilven by most authors for using

16 mm, egquipment is that nearly all school systems now possess

16 mm, projectors and in some instances 16 mm, cameras, The

author feels that adequate use of the egquipment by the

6appendix D
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physical education department would leave very little time
for other departments to use 1%, It would, therefore, he
necessary for the physieal educatlion department to own its
own photographing and projecting equipment,

Hainfield and Flanagan, who have had a great deal of
experience in photographing athletic events, liat the followe
ing advantages of using 8 mm, equipment:

1, A screen flve feet by seven feet as many schools
use can also be used with an eight milimeter
projector,

2. The greatest technical advances of the gltt decade
have been in the improvement of the
movie-saking equipment,

3. There are twice as many frames of § mm, fllm to &
foot of film as compared to sixteen milimeter,

4, Bight milimeter film exposes only half of the film
at one time,

S. Equigmont costs for 8 mm, ’n about half that of

mn, moving pictures,

They list as disadvantages of 16 mm, moving piecture

equipment the following:

1, It ean operate at only two speeds--2 and 14

: frames per second,

2. HMeny do not have & mechanism that permits easy
reversal of the film to reshow a play situa=
tion over and over,

The same authors feel that a plicture large enough for

as many as forty students to view clearly can be projeected

distinetly with 8 mm, equipment,

THarold Hainfeld and Dick Flanagan, "How About f-mm,
Fila for Your Game Movies?" Scholastic Coagh, 27: 36 % 59,
Sevtember, 1958,
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V., PROJECTING THE FILM ARD ANALYSIS oF
BACH INDIVIDUAL'S STROKES

The motion pletures which were taken of the members
of the experimental group were projected a total of three
times, The room used for projeetion was a large equipment
room adjoining the gymnasium, whieh made it possible for the
players to go immedlately into the gymnasium and practice,

Pirst showing. The three rolls of film used for the
study were edited and all spliced onto one reel for the

first showing, All of the members of the experimental group
saw the film at the same time, The whole film was pro jected
twice; the first time good and bad points were indicated by
the instructor, and the second time Qquestions and comments
were allowed from the members of the group,

Por this showing an 8 mm, projector and a five foot
by seven foot beaded screen were used, The viewing condi-
tions were not good, as the menbers of the group had to sit
on the floor, some too close to the screen, and the ventila-
tion was poor,

The author does not advise group viewing of this type
of film, because the participants appesred to be more interw
ested in how the rest of the elass thought they looked
physieally than they were ln any temnis playing errors they

were making,
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Second showing, After the first showing the film was
cut between each playerts perform2nce and the ends of each
film seetion were spliced together to make a film loep.

To project thess loops & regular 7 mm, moving pieture
pro jector was used with & home constructed rear projection
sereen,

The resr projection sereen was constructed by mount.
ing a piece of tracing paper on a card-board frame svalvo;by
sighteen inches 1n size and inmserting this frame and a
mirvor of the same dimensions im two grooved bosrds which
were hinged on one end with a bolt.

The pro jector was then set at such an angle that the
image would strike the mirror and then reflect onto the
tracing paper, B3y using this procedure the instruaector could
point out certain aspscts of the action viihont interfering
with the picture coming from the projesctor.

During the second projection the film loops were
shown to the players individually with only the plaeyer and
the author being present, Therefore, it was not necessary to
use a large séraan and the swmall one used proved to be guite
sufficient in size, By using the small scresn it was pos-
sible to place the projector and the screen all o8B the lann.
table., A diagram of the set up 12 shown on the followlng
page,
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Student [:}[j

chair cﬁlir

The film loops continued through the projsctor show-
ing the same scenes over snd over, thereby enabling the |
student to study iludividual parts of the stroke, In most
instances the loop was shown three times through, bup if
there proved to be & need for it, it was allowed to run a
fourth time, During the projections the experimenter re-
viewed the oriticlisms which had previocualy been indlcated by
the instruector and then the student declided upon two or
three particular items to practice on or to pay special
attention to during the rem2ining practice perlods that weelk,
When one particular skill or smovement was belng studied the
projector was often slowed down to 2 very slow apeed so that
the student could observe each individual part of the astlon.

Attention to tennls playlng was much better when this
method of projection was used,

Third showing. The third showing was performed in
the Same manner 28 the second using th: ras&r projection
screem on the same table with the projector, The students
again observed thes actions whieh they had declded needsd
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particular work, to see if they felt they had made the
desired lumprovements., They also decided on other parts of
the strokes which needed particular attention,

VI, FINAL TESTING

After all beginning tennis skills had bean presented
and practiced for the specified amount of time, the Dyer
Backboard Tennls Test was administered to all three groups
a second and final time, Administration of the test was
made according to the directions given by Dyer for the test
in the revised methed. These dirsctions are listed in
Appendix C, The results of this second teating were then |
compared with those of the first and the differences were
analyzed, '
To analyze these results the means, medians, ranges,
standard deviations, and percentages of inerease of the
three groups were compéred., In addition to comparing these
results for the total groups they were comparad for the high
and low twenty-five per cent of all threea groups. The pure wf
pose of these two comparisons was to determine whether or
not the amount »f tennis skill possessed by the student
determines the value of moving pictures of the type used in
this study., The eritieal ratio technigue was also used to
compare the experimental and control groups but no signifi.
cance was found, The author feels that this was due to the
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small number of subjeects being tested, The formula used for

tabulating the critieal ratios was cv =\qczﬁq.+ o? M,
VI, SUHMARY

Two classes at Wichita High School South were used for
this study, & tennis class and a hockey class, Members of
both classes were juniors and seniors, The members of the
tennis clase were divided into two groups, an experimental
group and a control group., The hockey class was designated
as the no training group. The tennis forehand and backhand
drives were presented to the control and experimental groups
using the "whole-part-whole™ method,

After initial introduction apnd little practice of thesze
skills by these two groups the Dyer Backboard Test of Temnis
Ability was given to all thres groups., During the remalning
waeks of the experiment the control and experimental groups
practiced these skills and learned and practiced the other
s8killls necessary for playing tennis,

In addition to this practice, but during practice
time, the sxperimental group had moving pletures taken of
their forehand and backhand drives, These moving plectures
were projected for them to view, and criticisms were nade by
the instruetor and experimenter, once each week during the
sixth, é-vonth, and aighth weeks, The first projection was

made on a large screen for the whole group at the same time,
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The second and third projesctions were made on & small rear

projection sereen and only the student and the experimenter
were present,

During the ninth week all three groups were again
given the Dyer Backboard Temnis Test and results were com-
pared to determine the significance, if any, of the use of
moving pietures as an aid to teaching motor skills,



CEAPTER IV
RESULTS OF TESY SCORES

I. TABULATION OF SCORES

Comparison of the sxperimental, sontrol, and mo
training seetlous on the first Dyer Backbosrd Test., Results

for this sectlon are recorded in Table II,

The mean scores for the experimental, control, and
no training groups on the first administration of the Uyer
Backboard Test were 25,38, 28,25, and 22,92 respectively.
This would seem to indicate that the instruction and small
amount of practice time received by the experimental and
control groups did increase their tennis ability, If no
learning had occurred, however, it could indlcate that the
control and experimental groups had an advantage over the
no training group at the beginning of the experiment,

These wean scores would also indicate that probably
at the start of the experiment the control group had a
slight advantage over the experimental group in total tennis
ability. This was quite possible due to the faet that the
only attempt made to equate the groups aeoordlng to tennis
ability was to divide the students who had had temnis in-
struction between wthe two groups, Since the number haviag

experience was uneven the sextra person was placed in the
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control group. This was done only because it made the

Physlcal Fitness Test scores come out more evenly distri-
buted,

Hedian scores for thia first test wers all slightly
higher than the mean scores, The median score for the
experimental group was 27.0, for the coatrol group it was
29,0, and for the no tralning group it was 24.0. This would
seem to indicate that the median scores aft slightly lower
than what might be expected of students in the middle ranges
of each of these groups,

Though the control group had the advantage in hish
scores, its scores alsoc ran lower than those of the experi-
mental group, This was illustrated by ranges of 12 to 313
for the experimental group, 7 to 4B for the eontrol group,
and 7 to 32 for the nc training group.

With standard deviations of 6,26 for the experimental
group, 8,566 for the control group and 6,72 for ths no train-
ing group, there was indlicatlon again that the sexperimental
and nd training groups were slightly more homogeneous than
was the control group.

As stated previously the higher mean scores for the
experimental and control groups would seem to indicate that
the members of these groups did have slightly more knowledge
of the techniques of tennls than did the menbers of the no

training group due elther to instruction and practice time
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TABLE II
COMPARISON OF THEE CONTROL, EXPSRINANTAL AND ¥O TRATNING
SEOTIONS ON THE PIRST DYER BACKBOARD TEST

T e e e et e - e Y i

Group ‘ E:port;nntu; ccn§201 Ho ?rilning

Humber 13 13 i 2l

Raw Score (total) 330 © 367 - 550

HMean 25,38 25,23 C 22,92
Hedian 27.0 29.0 24.0
Range 12--33 ==l Te=32
Stendard Deviation 6.26 B.66 6,72
Amount 1learned 2.46 5.31

(Mean minus mean of
no training group)
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they had received, or to the fagt that the first two groups

started the experiment with an sdvantage over the last group,
The mean score for the experimental group was 2,46 points
higher tﬁan that of the no training groué and the mean score
of the comtrol group was 5.31 points higher than the no
training group,

Oomparison of the experimental, sontrol, 8nd no

training seetions on the second Dyer Backboard Test,
Results of these comparisons are shown in Table III,

Hean seores for the experimental, control, and no
training groups on the sscond adsinistration of the Dyer
Backboard test ucrt‘29431. 31.31, and 25,50 respectively,
Sinee these scores stlll remain in about the same relatione
ship %o one another as they dld in the first test, the
" control group being highest, the expciiuontnl group second
and the no tralisiag group lowesi, 1t-uould sesem that the
assumptions made from the results of the first test were
correct; that is, that the control group had a slisht ads
vantage over the experimental group and that both groupa
either derived some b@asfit from the tennis instruction and
practice time givan them or they begen the cx;crimont with a
slight advantage over the no tralning group. There wers
3.51 polnts difference between the experimental group and
the no training group and 5,31 points difference between the
control and the no tralning groups,
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TABLE III
COMPARISON OF THR® CONTROL, EXPERINEWPAL AND NO TRAINING
SZCTIONS ON THS S2COND DYER BACKBOARD TEST

Aroup ' :uﬁcrt-nntql Control No Training

Humber 13 13 2l

Raw Score (total) 381 407 612

Fean 29.31 3.3 25.50
Medien 30.0 32,0 25.0
Range 16=-42 18-l 13--43
Standard Deviation 7.39 Sl 6.93
Amount learned 3.81 5.8

(Mean minus maan of
ro trainingz group)

= - ————
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Median scores of 30.0 Tor the experimental group,
32.0 Tor tihe control group, and 25,0 for the no training
group would sesx to lndicate, when compared with the mean
scores that, as in the resulta of the first test, the mean
gcores were slightly lower than the middle scores of the
rangesa of each group.

The ranges rer'kh. second test were Qquite similar in
2ll thres groups, being 16 te 42 for the experimental group,
18 to 4i; for the conbrol group, and 13 to 43 for the no
training group.

Standard deviations for the three groups were similar
wlth the control group being slightly more homogensous than
the other two. The standard deviations were 7.39 for the
experimental proup, S5.4L for the control group and 6,93 for
the no training group. The standard deviations of tho ex-
perimental &and no trainiang groupe inecreased but the increase
in the nn training group was slight, There was a decrease
in standard deviatlon in the control group. This reversal
of the positions of the axperimental and control groups was
mads because the experimental group made increases throughout
the range, but the control group made most of. its incrsases

in the lower scores,
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Comparison of the low fwenty-fiva per sent of the
experiwental, control, and no training sections on the first
Dyer Backboard Teat, RNesults of chusi comparisons are shown
in Table IV, '

On the first Dyer Backboard Test the low twenty-five
per cent of each group had mean scores of 16,00 for the
experimental group, 17,33 for the control group and 13,17 for
the no training group, As in Uhee-mean scores for the total .
groups, the control group seemad to have & slight advantage
over the experismental group and both the experimental and
econtrol groups have higher scores tlLay the ne traiming group.
There were 2.%3 points difference betwesn the experimental
and no training groupe end 4,16 points difference between the
control and the no training group.

#Hedian scores of 17,0, 20.0 and 14.0 for the experi-
mental , control, and no tralning groups respectively, indicate
that the mean scores were sli htly below the middle ranges of
these groups, though mot significently so,

Ranges of 12 .to 19 for the experimental group, 7 to 2%
;'6r the control group and 7 to 17 for the no training group
show that the range of the contrel group was considerably
gr;;tor than those of the other two., The standard deviation
for the control group was 7.59 .pointl while for the experie
‘mentsl group it was only 2.94 and for the no tni\ning group

it was only 3.70, Because the top two scorss for the control
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TABLE IV

COMPARISON OF THE LOW TWENTY-PIVE PER CENT OF THE

CONTROL, EXPERIMENTAL AND NO TRAINING SECTIONS
ON THE PIRST DYER BACKBOARD TRST

Group Fbtpcrin,nttl Control No Training

Humber 3 3 6

Raw Score (total) 48 52 79

Hean 16,00 17.33 13.17
Median . 17.0 20.0 ih.o
Range 12«19 T==25 7-=17
Standard Deviation 2.9 T+59 3.80
Amount learned 2.83 b6

(Hean mina® mean of
no training group)

R ———
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group, 20 and 25, were both above the top score for the ex-

perimental group, the control group would have a decided
advantage over the experimental pgroup were 1t not for the
low 7 score which was five points below the lowest score in

the experimental group.

Comparison of the low twenty-five per cent of the
sxperimental, control, and no training sections on the
second Dyer Backboard Test., The comparisons made in this

section are shown in Table V,

Mean scores for this sseond administration of the
Dyer Backboard Test were 20,00 for the sxperimental group,
24.67 for the control group, and 17,17 for the no training
group., The relationship of these scores wis similar to that
of the first administration of the test, the control group
being highest, the experimeatal group second and the no
training group lowest, The difference betwsen the experi.
mental and the no training group was only 2,83 points, but
the difference between the control group and the no tralning
group is 7.50 points, This would seem to indicate that the
control group had made more learning progress than had the
experimental group,

Median acores of 22,0 for the experimental group,
27.0 for the control group and 18,0 for the no training group
again were slightly higher than the mean scores for these

groups,

- & 4805

& i
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TABLE V
COMPARISON OF THE LOW TWENTY-FIVE PER CERNT OF THE
CONTROL, EXPERIMENTAL AND WO TRAINING SECTIONS
ON THE SECOND DYER BACKBOARD TREST

Group Experimental Control No Training

Number 3 3 6

Raw Score (total) 60 h 103

¥ean 20.00 24,67 17.17
Hedian 22.0 27.0 18.0
Range 16w=22 18w=29 13=--20
Standard Deviation 2,83 4.78. 2.79
Amount learned 2.83 7.50

(Hean minus mean of
no training group).
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Ranges of 16 to 22 for the experimental group, 18 to
29 for the control group and 13 to 20 for the no training
group and standard deviationa for these sawe groups in the
same order of 2,83, L.78 lﬁd 2.79 indlecate that there was
8till a greater amount of variation in the scores of the
control group than in those of the other two,

Comparison of the high twenty-five per cent of the
experimental, control and no training sections on the first

Dyer Backboard Test. Results of this comparison are shown
in Table VI,

With mesn scores of 32,67 for the experimental group,
38,00 for the control group and 30,33 for the no training
group, agalin it would indiecste that the control group started
the experiment with a slight adwantage over the others, The
difference between the experimental and the control groups
was only 2,34 polnts, while the difference between the con-
trol group and the no training group was 7,67 points,

Though there was considerable difference between the
mean scores of the experimental and the contrel groups, the
medlan scores were the same, Thls would -ocy.to indicate
that there was one outstanding player in the upper twenty-
five per cent of the control group who was causing that
group to have relatively high scores, The mediaen scores for
these three groups were 33,0 for the exporimantll‘group{

13.0 for the contrel group and 30,5 for the no traininz proup,
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TABLE VI
COMPARISON OF THE HIGH TWENTY-FIVE PSR CENT OF THE
CONTROL, EXPERTIMENTAL AND NO TRAINING SSCTIONS

ON THE FIRST DYER BACKBOARD TEST

Group Experimental Control No Training

Humber 3 3 6

Raw Seore [(total) 98 114 182

Mean 32,67 38,00 30,33
Fedian 33.0 33.0 30.5
Range 32--33 33==48 29==32
Standard Deviation 47 7.10 1.11
Amount learned 2.34 767

(Me&in minus mean of
ne tralning group)

» & 49 i



58

In this compariscn the medlan secore was lower than the mean,
rather than higher as it had been in the precedins compari.
sons, in all but the ezxperimental group,

The ranges of 32 to 33 for the experimental group,
33 to 48 for the control group and 29 to 32 for the no
training group agein indicate that, except for the one ex-
tremely high seore in the control group, the upper twenty-
five per cent of the experimental group and of the control
group were very nearly allke, The raage of the no training
group wWa&s very nsar to that of the experimental group and all
but the high score of the control group, This might be an
indication that not as much henefit was derived by those of
higher ability from the small amount of instruction and
practice time which had been given at the time of this first
administration of the DUyer Test, The experimental and no
training groups proved to be quite homogeneous with standard
deviations of 47 for the experimental group and 1.11 for
the no training group. Due to the one extremsly higsh score,
the control group had a standard deviation of 7.67 points,

Comparizon of the high twenty-five per cent of the

Sxperimental, control and no training sections on the

second Dyer Backboard Test. Results of these comparisons

are shown in Table VII,
Mean scores of 39,00 for the exporimontal'group,
37.33 for the control group and 3i,50 for the no training
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TABLT YII
COMPARISON OF THE HIGH TWENTY.FIVE PER CENT OF THE
CONTROL, BXPERIMENTAL AND NO TRAINING SECTIONS

ON THE SBECORKD DYER BACKBOARD TEST

Humber 3 3 6

Raw Score (total) 117 112 207
Hean 39.00 37.33 34.50
Hedian k1.0 35.0 33.0
Range 3h==fy2 33-4s 30==43
standard Deviation 3.56 .78 Iy .65
Amount learned &.SO 2.83

(ean minus mean of
no training group)
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group, showed that in this seetion the scores in the experi.
mental group exceeded those in the control &and no training
groups, With a differsnce ét’-‘-&.'.SO points between the sx-
perisental and the no training mroups and a difference of
only 2,853 points between the control a@ the no training
groups, it would sppear that more learning had ococurred in
the experimental sroup in this instance,

Median seores of 41.0 for the experimental group,
35,0 for the coatrel group and 33.0 for the no training
group, 2gain showed the superiority of the experimental
group, They also showed that in this group the mean scores
wers slightly above the mlddle ranges of the groups in all
but the experimental group.

The ranges and standard deviations for all three
groups were quite similar, Ranges were 34 to 42 for the
experimental group, 33 to Ul ror the control group and 30 teo
43 for the no training.group. The standard deviations for
these three groups were 3,56 for the experimental group,
.78 for the control group, and 4,65 for the mo training
group. The experimental group appeared to be slightly more

homogeneous,
II. AHALYSIS OF SCORES

Since in all comparisonsMexcept those of the second
administration of the Dyer Backboard Test to the upper
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twenty-rive per cent of the three groups, the control group
had higher scores than the experimental group and the no
training group, 1t would appear to be safe to assume that
the contrel group had an advantage over the other two groups.
That 1s to say that, tennis knowledge im the control group
was greater than in the other two groups at the beginning of
this experiment, At the time of the first administration of
the test no divislon of the class had been m&de and no moving

pictures had been taken or projected; therefore, there
should have been no significant differsnce between the ex-
perimental and control groups if they really were equated
according te ability,

In 2ll except the comparisons made in the upper
twenty~five per cent of the groups, the median was slightly
higher than the mean, This would seem to indicate that
there was some distance between the lower and the middle
ranges ol all groups,

Differences between the results of the two administra-
tions of the Dyer Backboard Test are shown for all groups in
Table VIII, Differences in mean scores for the three groups
were 3,93 for the experimental group, 3.08 for the coantrol
group and 2,58 for the no training group. Though the experi-
mental group difference was the greatest, there was very
little variation among the three groupa, The difference in
the amount of increass between the experimental and control



groups was nearly twiee that of the amount between the
control eand the o tﬂl&l‘l.i.liﬂpla It would appear from
these results that thers was not 2 great deal of inerease in
tennis ability in aay of these three groups., From these
results in would appear that mone o’ the methods used had a
very great effect on the tennis abllity of the elass, liihh
might, however, be due to the fact that the resuldts for thﬁi‘
low twenty-five per cent of the groups were completely '
opposite of those for the high twenty-five per cent of the
Sane groups,

In comparing the differences in means in the low
twenty-Cive per cent of each group 1t was found that there
was no difference between the amount of inecreass in the
experimental group and the amount of iuerease in the no
tralning group. The difference im the econtrcl group, howe
ever, was consliderably higher than these two, Differences
in score for these three groups were 4,00 for the experimen-
tal group, 7.34 for the control group, and l,00 for the no
training group, From these resulis 1t would seem that
parhaps time used in taking and projecting moving plotures
might have been used more profitably in prastice,

When differences in scores were compéred for the high
twenty-five per cent of each group, the results were opposite
those found in the low group, Differences in mean scores

for this high section were 6,33 for the experimental group,
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TABLE VIII
AMOUNTS OF DIFFERENCES IN RESULTS BETWREEN THE
FIRST AND SECOND DYER BACKBOARD TEST

e et et et e
Group faw Score lMean Median Standard Per cent of
Deviation inerease
Totals of All Groups
Experimental c1 3.93 3 increased 1,13 15
Control Lo 3.08 3 decreased 3,22 1l -
No Tralning 62 2.58 1 increased ,21 11

Low Twenty-five Per Cent

Experimental 12 4,00 5 decreased 11 25
Control 22 T34 7 deeraased 2,81 L2
No Training 2l ly .00 N decreased 1,01 30

High Twenty~five Per Cent

Experimental 19 6.33 8 inersased 3,00 19
Control 2 dec. «H7 2 deereased 2,32 1,8 deec,.
No Trailning 25 L.17 2.5 inereased 3.5l 13
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a decrease of .67 in the comtrol group and 4,17 for the no

training group, From the results of these scores, 1t would
seem that the students in the high twenty-five per cent of
the experimental group 4id derive some beneflt from the nse
of moving pletures,

In computing the percentage of increass in scores for
the three groups, 1t was found that for the totals of the
groups there were increases of rifteen per cent for the ex-
perimental group, sleven per cent for the control group and
eleven per cent for the no training group. In the low
twenty~five per cent of the groups, increases were twenty-
five per cent for the experimeuntal group, forty-twe per cent
for the control group and thirty per csat for the no training
group, Percentages of increase 1n the hiszh twenty-five per
cent of the grouus were nineteen per cent for the experimen-
tal group, a decreasgse of 1,8 per cent for the control group
and thirteen . er cent for the no training group., These
scores would seem to further substantiate the theory that
the moving pletures were ol some value In the high twenty=-
five per cent of the groups, but that the extra practice time
was more beneficial for the low twenty-five per ceant of the

aroupd.
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III, SUMMARY

After tabulation of the results of the two adminis-
trations of the Dyer Backboard Test in this sxperiment, it
was found that there was very little difference in results
among the three groups when all of each group were consi-
dered. From tabulation of results in the low twenty-five
per cent of each group, it was found that the experimental
and no training groups ranked about the same, but that im.
provement in the confirol group was considerably greater,
Differences in the scores of the high twenty-five per cent
of each group indicated that the control group made no
inerease in average score, but that the experimental group
made & slzable increase of 6,33 points, This would seem to
indicate that the experimental group had made superior gains
over those of the control and no training groups. Since the
results of the tests did not prove to be significant when
measured by the eritical ratio technique, this concluslon

cannot be stated,



CHAPTER V
CONCLYSIONS
I. RESULYS OF CRITICAL RATIO SCORES

Since the results in this experiment were all below
that necessary for s oritical ratio measurement at the .05
level, it must be stated that statistleally the results of
this experiment were insignificant., The author feels,
however, that had it been posaible to use a greater sampling
of students, there would have been some measurable results
in comparing the low twenty-five per cent of sach group and
agalin among the high twenty-five per cent of each group,

In computing the percentage of inerease in scores for
the three groups, it was found that in the low twenty-five
per cent of the groups, the control group having made an
increase of forty-two per cent, made the greatest increase
in me&n score, The percentage of inerease for the experi-
mental group was twenty-Tive per cent and for the no training
group it was thirty per cent,

Percentage increases for the high twenty-five per
cant of each group were nineteen per cent to; the experinrene
tal group, thirteen per cent for the no training group and
a decrease of 1.8 per cent for the control group., Ia the
opinion of the author these inereases would be aignificant

for larger groups,
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II. INDICATIONS OF OTHER SCORE TABULATIONS

The amount of inerease in mean score of the total
experimental group (3.93 pointa) was slightly more than
those in the econtrol (3,08 points) and the mo traimning
{2.58 points) groups. From these results, it would appear
that, though the moving pietures did not provide an increase
in the amount of tennis skill learned, the time taken for
photographing and projecting did not cause the members of
the experimental group to learn less than the mewbers of the
control group. This fact, however, would not warrant the
use of moving pletures because the cost of this method is
definitely greater,

When percentages of inecrease were tabulated for all
three groups, the results were similar to those reported for
differences among mean sScores, Percenteges of increase for
oach‘group were fifteen per cent for the experimental group,
ten per cent for the control group and eleven per cent for
the no training group. In the low twenty-five per cent of
each group the experimental group had an inerease of twenty-
five per cent, the control group an incresse of forty-two per
cent and the no traiaing group an increase o} thirty per cent,
Among the scores of the high twenty-five per cent of each
group were increases of ninetesn per ecent for experimental
group, thirteen per cent for the no traininf group and a

decrease of 1.9 per cent for the eontrol group,
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After the last projection of the films, the experi-
menter asked each gilrl if she thought the moving pictures
were of any value to her, A4ll but one girl stated that they
4id think the movies were helpful aud-rour sald that they
thought they would have been of more value had they had more
time to practice what they saw, Sinee tennia 1s considered
by most authorities to be a highly complex motor sikill, the
three showings all oceurring within three weeks sy not have
provided enough time for most of the players to derive a
great deal of benefit from them,

Within the low twenty-five per cent of each group,
it would appear that students benefited more from the prac-
tice time than from the use of moving pietures, In this
area the control group had a mean inerease of 7,34 points,
while both the experimental and no training groups had me&n
increases of only four points, This would seem to indiecate
that those with poor musele ccordination benefit more from
practice for these particular groups and in this particular
activity,

Increases in mean scores for the high twenty-five per
cent of each group were 6.33 for the experimental group,
4.17 for the no training group and a decrease of .67 for the
control group, This would seem to indicate that those who
already possessed some tennls skilil or groater'motor ability

did derive more from seeing their strokes in moving pletures

\

v e
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than the members of the control group did from having only
the regular instruetion using lecture and demonstrations,

Standard deviations for the experimental and no traolne
ing groups increased slightly, but the standswd deviation
for the control group decrsased between the twe testings,
From these results 1t can be observed that members in all
parts of the ranges of the experimental and no training
groups increa&sed their scores with wmore increase being made
in the upper ranges of the experimesntal group, In the contmil
group, little inerease was made by members of the lower part
of the range, Thies is further illustrated by tabulations of
standerd deviations for the lower twenty-five per cent and
the upper twenty-five per cent of each group.

Prom the results in all of these tabulations, it
would appe&r that only the upper twenty-five per ecent of the
members of the experimental group derived any benefit from
the use of moving plctures, and the low twenty-five per cent
of the control group derived more from their extra practice
time than the low twenty-five per cent of the members of the
axperimental group did from the use of moving pletures of the

nature employed for this experiment,



III, COMPARISON OF RESULTS WITH THOSE OP SINILAR
STUDIES IN THE PIELD OF PHYSICAL ESDUCATION

Results tabulated from scores made in this experiment
tend to be in agreement with those in studies by Roekwood,l
end Brown and Messersmith.? In both studies, though It was
found that results were not great enough to be eignificant,
8lishtly grester galins were made by the moving pieture groups,
Hockwood also found that ilmprovement was greater in the
lower twentyefive per cent of the nonemovie group than in the
lowver twenty-five per ceat of the wovie group, and that im.
provement was greater for the upper twenty-five per cent of
the movie group than for the upper twenty-five per cent of
the none-movie group,

Studies completed by Rum,3 Bib-on.“ Loathlrt,s and
Priebs and Surton® all found a significant difference in
favor of the soving ploture groups., 5Since no attempt was
mide in these experiments to measure specific parts of the
groups, no comparisons can be made of high and low scoring
groups., Priebe and Burton did state that hizher scores were
made by the wmoving ploture group in the first part of the

lrockwood, op. cit. 2Hrown and Messersmith, log, git,

-~ ———

3Ruffs, loe. cit, 4atvson, loe. cit.

 Siockhart, loe, git. SPriebe and Burton, loe. sit.
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study, but by the end of the study the scores of members of
the non-movie group were approuching those of the movie
group, From this, he concluded that more was derived from
use of moving pletures early in the inatructional period
than in the latter part, These resaits would appear to be
opposite of those found by Roekwood! in his lower twenty-five
per cent tabulations 2nd of those found for the lower twentye
five per cent of efch group in the present stody,

IV, BEVALUATION OF BEQUALITY OF GROUPS

Por groups used in this study the physical fitness
scores used to equate them do not sppear to be true pre.
dictions of success in the sikills of temmis, W¥hen the groups
wers originally egquated, mean scores did not vary more than
one point, When the experiment was completed, however,
three members of the experimental group and two smembers of
the control group bad been dropped dus %o schedule changes,
excessive absences, &nd moving from the school distriect,
¥hen mean scores wers tabulated for those reméining in these
groups, the experimental group had an adventage of 1,56
points over the mo tralning group and 3.46 points over the
control group on th. pull-up test, Scores on the fifty yard
dash teet were still within one point amonug all thres groups,

4

- . TRogkwood, loe, ecit,
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Though the experimental group had the advantages
listed above on the pull.up test, on the first administra-
tion of the Dyer Backboard Test the countrol group had an
advantage of 2,35 points over the experimental group and
Se3l points over the no training group. Since the experie
mental group had had no moving picture experiences at the
time of the flrst administration of the Dyer Backboard test,
the results between the membars of that group and the memxbers
of the esontrol group should have been similar or perhapa
slightly higher for the experimental group, had the physical
fitness scores made a true equation of the groups, |

Sinee it cannot be determined by examining the physi
cal fitness scores whether or not the groups were eaguated
according to Sennis abllity, it iz possible that not only
did the control group baglin the experiment with a 21lizsht ade
vantage over the other two, but that the control and experi.
mental groups started the experiment with an advantage over

the no training group,

V. EVALUATION 0P PUPIL ATTITUDES TOWARD PILMS USED

#hen soving plectures were being filmed, two of the
eriginal zixtsen in the moving pleture group were somewhat
reluctamt to have pictures taken. Thres members of the sase

group were -quite vager to have these soving pleturas made,
r
The remaining members of t(his group made no comuent and were
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not asked, therefore, it 1z not known how they felt at the

time of the fllming,

After the last pro jection of each girl's film loop,
she was asked 1f she felt that she had bsnefited from the
usg of moving pletures Qr tiis type. All but one girl felt
that they had rscelved some beneflt from them, The one girl
had besn reluctant to have the movliag pletures taken in the
beginning, and the same attitude prevalled with her for efich
of the threes showings, ler reason was that it erbarrassed
her,

Wnen asked what benefit they had derived from using
the moving pletures, all comments rade were relftive to
better underztanding of the specifiec corrections which had
been indicéted to them, hoth through oral instruection and

viewlng of the moving pictures,
VI. ALLOWANCE FOR ADVERSE CONDITIONS

Fumbers in each of the groups in this experiment were
much too small te draw any definite conelusions, Actually
they were net large enough even to be a representative
sampling of the school in which they were taken. Different
conditions prevailling in other classes, however, made it inm-
possible to use larger groups,

With groups of the aize used, scores would have to
yield exceptionally great differences among the groups te

“ - e e GERREST T
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indlcate statistically significsnt results, The margin of

chance for these small numbers is qulite large.

Had the experimenter also been the instructor for the
classes involved, perhaps the experiment could have been
more closely related to the methods of instruetion, Flans
were made before the start of the experiment by the experi-
manter working with the instructor, but often, due to admini-
strative difficulties or special problems whieh arose within
the classes, 1t was necessary to make last minute cheénges in
these plans which greatly affected the experiment, Inclement
weather often forced this class to shere its facilities with
another physical education class, When thls happened other
activities than tennis were planned for all classes ilnvolved,
During the time of this experiment, at least aix specilal all
school assemblies were called which sither shortensd the
class hour considerably or eliminated it entirely. When
theae changes oceurred on short notlce, it was not possible
for the experimenter to be present for the class sesalon,
After several of thess emergency changes, the instructor
substituted other days than those originslly schednled for
tennis instruction,” Due to confliets, when these other per-
fods of instruction were scheduled, the experimenter was
unable to be present,

Because South High School was in its first year of

operation whfﬁ this experiment was made, the tennls courts
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had not been completed, The mexbers of this class, there-
fore, were not able to practice on 2 regulatisn size tennis
court, All practicing took place in the gymnasium, alther
by hittinzg tennis halls sgainst the walls or across lowsred
volleyball neta, The sxperimenter fesls that this factor
greatly affected the attitudes of all players, and 1% would
seem to have an effeot on the amount of tennis skill gailned
by then,

The author was not able to obtain good servies an
picture development; therefore, 2 week elapsad between the
photographine and the first oro jection. The pletures wonld
undoubtedly have meant more to the students, had they baen
able to view them within a day or two of the filming.

VI, REVALUATION OF EQUIPMENT USWED

Both the Bolex eipght millimeter camera and the Hell
and Howell eipght milliwmeter projector used in this experi-
ment ylelded suffieient results in plieture fllming and pro=-
jeeting for the purpose of this experiment,

Pictures taken with tri.X film turned out well in
this experiment, The regular symasiux lighte, which were
used, provided sufficient 1light fer this highly light
sensitive ilm,

For projection of pietures in this experiment the use

of the rear pr§jggbibn sereen was beneficilal, It was small
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and easily stored, A place for using it neaded to ba no
larger than a table threa feet wilde by four faet long, The
instructor could point out errors and other items of in-
portance without interfering with the reflection of the
moving pleture image,

The author feels that both the eight millinetar
equipment and the rear projection screen weare quits suffi.
ecient 1n size and quality for use in this experiment, As
was previously stated the cost of eight millimeter squipment
is only about half that of sixteen millimeter squlipment, and
the rear projeection sereen can be eonstructed from seraps of
w00§;7albolb, a mirror, & plece of cardboard and a place of

s
tracling paper,
VIII. OTHER EQUIPHENT POSSIBILITIES

A number of types of moving pleture viewers are now
evailable, most of which can be used in the gymnasium or an
ad joining room without darkening the room, Screens on these
viewsrs vary from one and one-half or two inches in diameter
vp %o Ltwo or three feet in diameter, The small viewers are
relatively inexpensive and conld be added to the equipment
of nearly &ny school physical education department, Viewers
of this nature are for.individual or small group use, HNost
viswers of this type are hand driven,

Al so a#ailQS}s at a very low cost is @ peep in type
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viewer for individusl use, This viewsr is sbout the size of

an eight milliseter moving picture camera and is hand driven,
Prices for some viewers are listed in Appendix D,
Other pleces of photographing equipment which might be
useful in similer experiments are tripods and moving pleture
lights, A tripod was not used in this experiment because it
wag necessary that the photographer be able %o move the
camera from its place quickly when balls were hit wildly,
Though it was not necessary to use auxililary lighting
‘in this experiment, the lighting in some gymnasiums might be
8o inadequate that more light would be needed., The amount
of light necessary would vary with the conditions and, there-
fore, would have to be calculated with the aid of a light
meter for each lceation used, Where lighting and expense
are not problems, it might be desirable to occasionally use
color films, This also would be a decision to be rade for

each situation,
IX, RECOMMENDATIONS FOR PURTHER STIDY

The author feels that much more research lg needed on
uging moving pietures in the field of physical sdusation, It
would seem that i moving pletures are of values in the fleld
of education, that they would have particular worth in
physical education where mo;omon£ is the main objective,

Some sugpestions for further research are: (1) Similar
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studies in reiated sikills; (2) Repetition of this study or
slmilar ones in other schools and at other age levelss
{3) Intensified study on the effects of moving plctures on
students at various levels of skill; and (4) Development of
a way of equating groups sccording to motor ablility,

X. SUSEARY

Differences in scores made by groups involved in this
experiment were not great enough to be atatistieally signi.
ficant for the size of the groupe; however, there was &
nlight difference ia favor of the experimental group, When
differences in the lower twenty-five per cent of each group
were tabulated, the control group appeared to be scmewhat
superior, Differences in scores in the upper twenty-five
per cent of all groups involved indicated the experimental
group to be superior,

The results of scores tabulated for this experiment
tend to agree with those of studies made by Bcelnmodg and
Brown and Messersmith,? in that there was only a slicht
difference in favor of the moving pieturs group,

For this experiment the use of the A, A, H, P, B, R,
Physical Fitness Test did not seem to provide a trus equation

of the groups,

BRockwood, ioc,. cit, 98rown & Hessersmith, loc. cit,

4
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Attitudes of the students in the experimental group
toward the moving plctures used appeared to be favoreble in
all but one instance,

HMore conclusive results might have beesn obtained for
this experiment had 1t been possible to have more regularly
scheduled classes and regulation tennis courts for practice,

2icht milliimeter equipment used in this experiment
was quite sufficlent in quality to Sccomplish tho desired
purpsse, Other squipment possibilities might inelude
vlpﬁo':_:, tripods, lights, and color films,

Much more ressarcn should be completed in the use of
moving pletures in varicus parts of the fleld of physieal
education,

Answers to questions in tue statement of purpose,

l, Only slightly better resultsz on the Dyer Backbdoard
Test were made by the group having moving plctures taken of
the members of that group and projected for them to view,
than the group which had only the lecture and demonstration
method presented to them,

2. The amount of tennls skill possessed by the stue
dent did in this experiment appesr to determine the value of
using moving pletures, of the type employed, in that {(a) the
lower twenty-five par ceat of the non-movie group made better
scores on the second administration of the Dyer Bacikboard



80
Teat of Tennis Ablility than did the lower twenty-five per

cent of the movie group and (b) the upper twenty-five per
cent of the movie group made better scores on the second
administration of the Dyer Test than did the upper twenty-
five per gont of the non-movie group,

3. Since the superiority of the moving pleture group
was not found to be statistieally significant, it would not
in'thiinartieulnr situation warrant the extra cost involved

in using moving pictures,




CHAPTER VI
SUMMARY
I, STATEMENT OF PURPOSE

The purpose of this paper was to determine the value
of the use of moving pictures taken of members of a beginning
tennis class, at the high school level, who were in the pro-
cess of learning the forehand and backhand drives, using an
- objective method of testing.

I1. BACKGROUND MATERIAL

In reviewing reports on related studles, it was found
that most authors feel that much more study is needed in the
areg of visual aids, They also feel that, while it has been
demonatrated that some areas can be taught better by moving
pictures than by other known methods, there are other sub-
jeet areas in which the sxpense of motion plctue use would
outweigh the value gained from 1t., Therefore, it would seem
to be necessary to study the subject matter of each field of
study or activity in order to determine the value of the use
of motion pictures in that particular field,

III., PROCEDURES OF THE STUDY

To execute this study two classes at Wichita High
Sehool South were selected, one & tennis class and the other
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& hockey class, MNembers of both classes were junior and
senlor girls, Members of the tennis class were divided into
two zroups, one of whiech was designated as the experimental
group and the other as the control group. The students in
the hockey class were used in order to find the smount of
tennis &bllity and increase in ability in a group receiving
no tennls instryctlon. This hockey elass was desigmated as
the no training group. The tennis forehand and backhand
drives were presented to the control and experimental groups
uslng‘thc"vholo-pnrt-aholo' method,

After initisal introduction and little practice of
these skills by the experimental and control groups, the Dyer
Backboard Test of Tennis Ability was glven to all three
groups, During the remaining weeks of the experiment the
control and experimental groups praeticed these skills and
learned and practliced the other skills necessary for playing
tennis, The no training group received no instruction in
tennis and was allowed no practice tiwe for this activity,

In addition to this practice, but during practice
time, the experimental group had moving plctures taken of
their forehand and backhand drives, These moving plctures
were projected for them to view, and eriticisms were made by
the instructor and experimenter once each week during the
sixth, seventh, and sighth weeks, The first projection was

made on & large sereen for the whole group to view at the
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same time, The second and third projections were made on a
small rear projectlion sereen and only the student and the
experimenter were present,

During the ninth week all three groups were agiain
given tpg Dyer Backboard Tennis Test and results were com-
pared to determine their significance, Methods used in
making these comparisons were to compare critiecal ratlo
scores; differences in mean, median, and standard deviation
scores; and differences in vercentages of score inereases

within each group,
IV, RESULTS

Only slightly better results on the Dyer Backboard
Test were made by the group having moving pletures taken of
the members of thag group and projected for them to view,
than the group which had only the lecture and demonstration
method presented to them,

The amount of tennis skill possessed by the student
did in this experiment appear to determine the value of using
moving pictures, of the type employed, in that (a) the lower
twenty-five per cent of the non-movie group wade better scores
on the second administration of the Dyer Backhoard Test of
Tennis Abllity than did the lower twenty-five per cent of the
movie group and (b) the upger twenty-five per cent of the
movie group made bebpor scores on the second administration
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of the Dyer Test than did the upper twenty-five per cent of

the non-movie group.

Since the superiority of ile moving pleture group was
not found to be statistlically significant, it would not in
this pagtloulnr sltuation warrant the extra cost involved in
using moving pletures, The author feels, however, that much
more research 1s needed before any conelusions can be drawn,
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APPENDIX A

SCORES FOR THE PULL-UP AKD FIFTY YARD DASH ITEMS ON THE

A,AH,P.E.R,. YOUTH FITNESS TEST

I. EXPERIMENTAL GROUP
Names. Pull-up Scores 50 Yard Dash
Scores
Carpenter Lo 8.0
Robinson Lo 8,0
Price 36 8.3
Sanders 34 8.0
Cornelius 30 8.5
Mullins 30 8.5
Fuleher 30 9.4
Kaufman 30 9.0
Ross 25 8 o 3
Gier (dropped) 25 10.3
Drake 25 9 05
Avila 23 6.5
Greenfield 20 9.0
Brown 15 8.5
Emley (dropped) 15 8.0
Diffenbaugh (dropped) 10 9.0
Total group mean
scoras 26,75 8.55
Mean scores after
three members were
dropped 29.08 8.42
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IT. CONTROL GROUP
Names Pull-up Scures 50 Yard Dash
Scores
Weed Lo 7.0
Bay 140 8.0
Shade (dropped) 4o 8.0
Loepp f s 40 8.5
Pond 33 8.0
Potter 30 8.5
Martin 30 8.5
Flemming 27 8.5
MeGlothlin 20 7,0
Anderson (dropped) 20 9.5
Weber 16 9.3
Betournay 15 T«0
Benoit 15 8.5
Coles 15 10.3
Total group mean
scores 27.67 8.37
Mean scores after
two members were
dropped 26,62 8.32
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III, NO TRAINING GROUP
Hames Pull-up Scores 50 Yard Dash

Scores
Harris Lo 7.0
Shurtliff L0 8.5
Goodacre 4o 9.0
Jackson 36 2.0
Shea . 35 900
Costner 33 10,0
Williams 31 8.5
Draper 30 8,5
Reece 30 9.0
Shaw 30 9.0
Bennet 30 9.5
Angleton 29 9.5
Hetfield 25 9.0
Brunk 25 9.5
Kebler 25 10.5
Wilson 23 9.5
Gray 21 q-O
Benham 20 9.5
MeCullough 20 9.5
Dueroux 17 9.5
Vannerson 1L 9.0
Baer 1L 10,0
Kogle 10 10,5

Total group mean

scores

27.42 9.19



APPENDIX B

RESULTS OF THE FIRST AND SECOND ADMINISTRATIONS OF THE

DYER BACKBOARD TEST OF TENNIS ABILITY

I, EXPERIMENTAL GROUP
Name First Test Second Test

Carpenter 9-10=10 14-12« 7
Robinson 10-11-12 Q=12.12
Price 8- 7= 9 10-10- 9
Sanders 5= 8= 9 9-12-12
Cornelius §-11-11 14-15.12
Mullins 7= 9=11 10- 5~ 7
Fulcher 10.10-13 912213
Kaufman b= 5- 8 Te 7= 8
Ross ( ) 10-12-12 15-1)4=13
Gler (dropped 2« 7= 7 ————

Drake 2~ Z- L S5« B~ 3
Avila e 9-11 8-11-13
Greenfield 7= 8« 9 7= 8=10
Brown he 6~ 7 Be 6~ 8
Emley (dropped) 9= 9« 9 -t

Diffenbaugh (dropped) G b= § ———
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CONTROL GROUP

Name - First Test Second Test

Weed 10-10-11 8« 9210
Bay B8« 9211 A-11-13
Shade (dropped) O by

Loepp 14-17=17 1L-14-16
Pond 9-13- 6 9-1201)-}
Potter 10-10-13 10-12-10
Martin 7= 8-10 11- 9210
Flemming 10~ 9-10 11-19-11
MeGlothlin 9.12-12 10-12-11
Lamb 8« 9-10 9-13-11
Anderson (dropped) s P

Waber 6- 6~ 8 8<10-11
HBetournay 7-10=12 8<11-12
Benoit B-l2- 9 10-13~ 9
Coles 3- 1= 3 S= 6 7
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III. NO TRAINING GROUP
Name First Test Second Tast
Irons 9« 9212 9«17=17
Harris 5= 6=10 6- B8-10
Shurtliff 10- 611 12- 9212
Goodacre 10-11-10 12-13-113
Jackson 7- 8210 8-10- 9
Shea B- 9-10 9-11=10
Costner - 9- 9 5- 8-11
Williams 9=11- 9 12=-10<11
Draper - 9« 9 5- 8-10
Reece 9-12-11 9-10- 8
Shaw 7= 7= 9 8-10- 9
Bennet 3« 6«7 7= 5= 7
Angls ton 8-11-10 10- 8= 7
Fetfield 8- 8211 Ta 9« 9
Brunk 5- 7- 8 11- 8- 9
Ksbler 3- 5= 9 5- 7= 9
Wilson h- 7~ 6 5= B« 7
Gray 10-10-11 9-11-10
Benham 2- - 6 6- 6« 5
MeCullough 2- b= 4 S5« - 5
Duaroux 6~ 7=-10 7« B« 7
Vannerson - 3= 0 b= b= 3
Baer 7-10-10 5- 8- 7
Kogle 7= 9= 9 8-11-10



IV, LOW TWENTY-FIVE PER CENT OF ALL GROUPS
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Name First Test Second Test
Experimental Group
Drake 2- 6= 4 5- 8~ 3
Brown h- 6- 7 Be 6= 8
Kaufman b= 5- 8 y D
Control Group
Coles 3- 1- 3 e ba T
Jeber be 6= 8 8-10-11
Martin 7- 8<10 o
Weed -—— 8~ 90210
No Training Group
Vannerson - 3= 0 b = 3
MeCullough 2« 4= 44 5= L= §
Benham 2= 2- 6 b= b= 5
Bennet 3- 6= 7 7= 5= 7
Kabler 3= 5- 9 i
Wilson - 7= 6 5« 8= 7
Baer Rt 5= 8= 7



V. HIGH TWENTY-FIVE PER CENT OF ALL GROUPS
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Name First Test Second Test
Ixperimental Group
Ross | 10-12-12 15-1/4-13
Robinson 10-11-12 _————
Fulcher 10-10-13 9-12<13
Cornelius ———— 14-15-12
Control Group
Paotter 10-10-13 10-12-10
MeGlothlin 9-12-12 10-12-11
Loapp 14-17-17 1l-1lp-16
No Tralning Group
Wwilliams %9.11- 9 12-10-11
Angleton 3«11-10 PR,
Irons ‘e 9al2 9=17=17
Goodaecre 10-11-10 12-.13-13
Gray 10-10-11 9-11-10
Reece 0=12-11 oot
Shartliff ——— 12« 9-12
Shea ———— 9-11-10



APPENDIX ©

REVISED DIRZCTIONS FOR THE DYER BACKBOARD TEST
OP TENHIS ABILITY

§§g%§Egg§r-1. Backboard or wall, approximately ten
feet in height and allowing about fifteen feet in width per

person taking the test at one time., Two players takling the
test at once has been found to be a very satisfactory ar-
rangement, This allows for adequate supervision by the
administrator,

2, ©n this wall & plainly visible line three inches
in width, to represent the net, should be drawn so that the
top is three feet from the ground,

3. A restraining line, five feet from the base of
the wall, should be drawn on the floor.

"I, Stop wateh with second hand,

5. Two balls and a racquet per player, It i= de-
sirable that the balls be in good condition, &lthough it is
not essential that they be exactly new. The recguet should
be without flaws,

6, Box for extra balls, about 12 inches long, ©
inches wide and 3 inches deep, placed on the floor where the
restreining line joins the slide at the left for right hended
players and right for left handed players,

7. One pencil per group of four players,
8. Score eard per player,

Organization--Divide the oroup to he tested into units
of four pfayorl edcn, and number them from one to four, Pro-
vide each piayer with a score card on which .she writes her
name, Then read the following deseription of the test to the
gEroup,.

"The Backboard Test consists ian rallying & tennis ball
against the wall, The object of the test ia to cause the
ball to strike the wall on or above the net line as many
times as you can in 30 seconds, [(Pause) When I say 'Gol!
start the test ilmmediately., Drop the ball and let it hit the
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floor onee, then put it in play against the wall, Continue
to play 1t to the wall until I say, 'Stopl' at the end of
30 seconds, There is no limit to the number of times the
ball may bounee before you hit it, You may velley the ball,
The ball need not touch the floor before you play it except
at the start and when & new ball is being put in play, You
m&y use any stroke or combination of strokes, You may cross
the line to retrieve balls, but any hits mede while in such
a position do not count, You may use any number of balls,
If for any reason you lose control of the ball in play, do
not try to retrieve 1t, Talke another ball from this box
(indicate clearly) and put it in play as you did at the
start, Hach ball striking the wall on or above the ast line
bafore the word !'Stopl! counts as & hit and scores one point,
You will esch be given three trials today, The final score
ou the test is the sum of the scores on the threse trials,"”

Doionatrnto the followlng points:
l, Two balls in hand,

2. 3tart test by dropping ball, letting it hit floor
at least onece, then play it, :

3. Rally a few times, showlng volley.

e Oross restraining line to retrieve a dall, a low
hit to keep 1t in play and retreat for next shot,

5. Make & wild shot to show how taking another ball
saves time, Put this now ball im play as at the start,

Read the followlng paragraph, making certain that each
person understands the test procedure and her duties,

"In each group:”

"No. 1 takes the test, AL the signal, 'Ready?' she
stands anywhere bshind the restraining line with her recqust
and two balls prepared to start the test at the word 'Gol'"

"Ho., 2 countes the number of balls which strike the
wall on or abhove the net line before the word 'Stopl' and
enters them on the score card opposite the appropriate trial
number, If any infringements are reported by NHo. 3 these
are deducted before the score for the trial is recorded, A
ball lsriking coincident with the word 'Stopl' does not
count,
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"No. 3 watches the player in relation to the restrain-
ing line, She reports to the scorer at the end of the trial
the number of hits, if any, made while the player was stand-
ing ecloser to the wall than the restraining line."

"o, 4 collects the balls of her group before the
start of a trial and puts them in the box, During the trial
she cgllects and returns to the hox any balls going out of
play.

"Each person takes the test in rotation. After lo, 1
has had her first trial she assumes the duties of lo. 2
while the latter takes the test; lio. 3 and lo. 4 remain the
same, While No, 3 takes the test, No. L scores the hits,
No, 1 and No, 2 assume the duties of No, 3 and No, 4 re-
spectively., When No, 4 takes the test, Ho, 3 scores hits
and o, 1 and No, 2 remain the same, After each person in
the entire group being tested has had one trilal, the test
is repeated in the same order until everyone has had three
trials in all,"

Answer questions, This organization will consume
about ten minutes, Great care should be exercised in these
preliminaries to make certain that the test procedure is
clearly understood., The testing will then take place
smoothly and accurately,

The examlner then assumes a position to the rear of
the players with the stop wateh, and begins testing the
No, 1's who are to take the test at one time, usually one or
two, HNumbers 2, 3, and L4 of these groups will follow, and
then the No, 1 of the next two gsroups, and so on until all
have had one trial, after which the test is repeated twice
in the same order, In case the group does TOt divide exactly
into groups of four, adjust groups to sult,

lDyer, loc. ci

[
»



APPENDIX D

COMPARISON OF PRICES OF EIGHT AND SIXTEEN MILIMETER EQUIPMENT

HElght Milimeter

Tower

CANERAS

Roll Load, Single Lens § 59,50

Electriec Hye, Turret

Revers

Roll Load, Single Lens
Electric Eye, Turret

Wallensak

Roll Load, Single Lens
Electriec Zye, Turret

Bell and Howsell

Roll Load, Single Lens
Hlectric EHyes, Turret

Kodalk

Brownie, Single Lens
Electric ETye, Turret

Bolex

Roll Load, Single Lens
Compumatie, Turret

Tower

Roll Load, Single Lens
Turret Model

Sixteen Milireter

Hallensalk
Low Price Range $187,50

125,00 Upper Price Renge 287.50
Bell and Howell
97.50 Low Price Range = 179,00
149,50 Upper Price Range 537,00
Eodaic
69.50 Low Price Range izg.oo
139,50 Upper Price Range .00
Bolex
39.95 Low Price Range 200,00
169,95 Upper Price Range 360,00
Pathe WYWebo
32.50 Turret Model 95,00
124,50 v
89.50
164.50
FROJECTORS
Eodak (Sound)
99,95 Low Price Range 295,00
159,95 Upper Price Range 850,00




Zilght Hilimeter

Kodalk

Low Price Range
Upper Price Range

Bolex

Low Price Range
Upper Price Range

Bell and Howall

‘Low Price Range
Upper Price Range

Keystone

Low Price Range
Upper Price Range

Baia

Action Viewer
Upper Price Range

Bell and Howell
Aetion Viewer

Ganpgo
Action Viewer

Cl‘lg

Action Viewer
Manafield

Action Viewer

Hudson Photographic Indiistries

Agction Viewer

10 %

149.50
194.50

79.95
199.95

79.95
179.95

VIEYERS

2;.50
+50
122,50

49.95

79.50
45.00

10.95

102

Sixteen Filimeter

Bolex

Low Price Range
Upper Price Range

be}.,l eﬂd }Io':ol_;

Low Price Range
Upper Price Range

tevers (silent)

Low Prlece Range
Upper Price Range

Kalart

Low Price Range
Upper Price Range

Baia

Actlion Viewer
Upper Price Range

Bell and Howell
Action Viewer
Compeo
Actlon Viewer

Oralgz
Aectlon Viewer

Mansfleld

Action Viewer

(Peep~show Type)

499,95
799.95

-

210,00
799.95

459.95

79.00
34.00

53
155,95
49.95
79.50

49.50
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Prices for motion plcture equipment vary greatly dee

pending upon the company selling them and the firm or indivi-
dual making the purchase, The prices listed in this table
are average prices and were supplied by the courtesy of
Hoberts Audio-visual Compsny, FPrank Bangs Audio-visgual
Company and Sears and Roebucks Company, all of Wichita,
Kansas,

B Bquipment listed in this table does not ineclude all
equipment made by each company, but only items from the top
and botton extremes of price ranges for the brands listed,




APPENDIX E

CONSTRUCTION OF A REAR PROJECTION ECREEN

In constructing a resr projection moving plcture

screon slmllar to the one used for this study, the following
equipment is needed: a saw, two boards approximately one by
two by twenty inches in size, a flat head bolt about one and
one~fourth inches in length and a washer and scuare nut to 7
£it 1%, a plece of pardboard about twelve by eighteen inches
in size, ond pleces of tracing paper and mirror of the same

dimémsions as the cardboard.

EZrocedure,.

1. Cut half way through the
boards about two inches
one end of each and then cut

this short plece off the boards

as in drawing 1.

2. Using the saw, cut a groove
in each board lengthwise of
them, One groove should be
the width of the thickneses of
the cardboard and the other

the width of the thickness of Gﬁ“ """"""""""""""""" :

the mirror, The groove in one
board (board a) should be on

the notched side and in the C‘""'"""'"""'"“‘““,

other board (board b) it
should be in the un-notched
side as in draving 2.

3» Put the notched sides of
the two boarde together at the
notched area and 4arill a heole
through both boards as in
drewing 3




i4,. Insert the bolt in the 3
hole from the un-notched side,
Apply the washer and nut on

the end of the bolt on the

notched side and tighten,

5« Draw lines 2 inches from
all four sides of the plece of
cardboard, then cut along them
to make a frame as in drawing
four,

6, Paste the tracing paper to

one side of the frame, Some

may prefer to reinforce it by i
pasting a second frame of the 4,
same size on the other aide of

the tracing paper. 232

center

7. Insert the frame in the
groove of the proper board,

8. Insert the mirror in the
groove of the other board,

9, VYhen this is finis.ad the
screen should resemble
drawing 5,

10, Por a sharper image when
there is considerable light
present in the pro jection
room & dark piece of paper
may be put across the top of
the screen so that i1t rests con screen
the top edges of the frame
and mirror,

mirror




