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CHAPTER I
INTRODUCTION

Throughout recorded history varilous forms of physical
actlvity have found thelr way into educatlional programs.
In past centuries the claims concerning the worth of
movement experiences 1n school programs have at times
been global and imprecise 1n nature. Elghteenth century
naturallsts, spawned by Renalssance 1dealism, believed
that the spirit of the child was nourlished if forms of
free play and expressive movement were placed in the
educational program. The first attempts to educate and
change the nature of retarded children by Seguln (65),
Itard (35) and Guggenbuehl (69) and others was nurtured
by these seeds of lntellectual awakening in Europe during
the past century.

In Rome, shortly after the turn of the 20th century,
Maria Montessori advocated the use of manipulative and
tactual experiences as 1lmportant learning channels.

More recently various movement experlences have been
advanced by Grace Fernald, Delacato (25), Barsch (7),
Kephard (U41), Getman (29) and others (19)(34) for the
improvement of children with learning diffipulties. The
effectiveness of various programs. of physical education

have been studied by Oliver (51), Corder (16), Solomon



and Prangle (68), Rarieck and Broadhead (57), and others
(73)(76) using retarded chlldren as subjects. James
Humphrey has also recently inv¢stigated the manner

in which games might contribute to the ways: in which

normal children acquire arithmetic and language skills (34),.

Using program content as & criterion, these various
approaches may be placed into thrée groups.

1. Those contalning tradjitional physical educatlon
activities, games, exercipes and the like. [Corder (16),
Oliver (51), Solomon and Prangle (68) and Humphrey
(31)3.

2. Programs involving highly structured gross motor
activity [Delacato (25), Kershner (42), Robbins (60),
Yarborough (74), Kephard (41), Brown (10), Rutherford (64)
and Anderson-(4)]. .

3. Tactual-manipulative activity [Montessoril (47)
and Grace Fernald]. ‘ |

Theoretically these programs may be classifled as
follows: ) '

1.  Some are based upon various cognitive theorles.
Their proponents suggest that movement activities which
provide thought may indeed improve intelligence.
[Humphrey (34), Rarick and Brdadhead’ (57), Cratty (19)
(17)(24) and Mosston (77)]. '

"2, - Other programs rest upon a ‘"dynamic® theory.-

It is suggested that improvement in academic and intel-

lectual processes will be derived indirectly; l.e. that




motivating, and successful experlences 1n play realized
by children 1n turn heighten self-concept and a willing-
ness te "try harder"” in academlc tasks.

3. Another type of thenry has spawned programs
based upon a kind of dlamlnatlion concept. Advocates of
thls positien write that learning stems from perceptual
development which in turn rests upon the early and complete
enhancement of movement capacities. fGetman (29), Kephart
(41) and Barsch (7), Smith and Carrigan
(67)1.

4; A theory of cortical integratlon 1s also seen
in the literature [1.e., movement actlvitles at varlous
developmental levels willl somehow lmprove the functioning
of various parts of the central nervous system which in
turn wlll positively influence other peripheral processes
(vision, audition etc.) reputedly medlated by the same
portions of the brain which were purportedly improved
by the motor functions practiced (25)].

In general recent research evldence fails to support
the validlty of the various theorles of perceptual-
motor trailning. for example, in studies by Roach (59)
and Brown (10) no significant differences in academlc
achievement and in reading were realized by thelr
experinmental groups exposed to the Kephard program.

Other studles of this nature have also been reviewed

»by Cratty (23). Cawley, et.al.,in a factor analysils of

Q . _.3_




perceptual and moter qualitlies indlicated that they rere
neither associated with nor nredictive af reading prob-
lems in groups of normal children as well as in groups-
of retarded children. (1%).

Fisher, in an investigation finished in 1269, also
preduced findings which suggest that Kephart's assump-
tisns and tralning procedures are less than helpful.

He found, fer example, that a short-term structured
program of training in the nerceptual-motor activities
following KXephartis suggestions had no effect upon the
perceptual-motor perfornance,academic achievement ~r intel-
lectual functioning of educable mentally-retarded children.
Fisher suggests, however, that his data does indicate

that this training proves marginally effective in improving
the perceptual-motor performance of educable mentally-
retarded children who are younger than 10 years of age-
7s). |

Recent research similarly sugeests that the validity
of the central theory of neural-motor integra;ion es-
poused by Delacato is questionable. Robbins (60), Anderson
(4) and Yarborough (74), for example, all failed to find .
any appreciable gain in intelligence, reading or in
nerceptual functioning on the part of children whe were
given a program of cross-pattern creeping ‘and erawling.

As a result of this researcih the methodology has been

-
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wldely condemned by professibﬁal groups in.fhe'Uhited
States and elsewhere (78)(23). The stud&lﬁy Kershner
which presents positive findings contains several
questlonable conclusions.l(uz).

Research during the past ten years is enly partilally
supportive of a ‘''dynamic theory' of motivatioﬁ relatlve
to improvement of academic and intellectual functlons
through movement. Although the findings by Oliver in
1958 (51) and later by Corder (16) suggest that I.Q.
gains may be achleved when retarded chlldren are exposed
to traditional programs of physlcal educatlion games and
fitness exerclses, in later and more carefully con-
trolled studies by Solomon and Prangle (68) and nthers
(57 )(73) in which fhe instructor "Hawthorne Effect™
has been controlled for, it has been found that when
a traditional teacher-directed physical education program
is applied to retardates the improvement of motor func-
tions will be seen (fitness, etc.) while no slgnificant

galn in I.Q. scores may be expected.

1n1s controls improved more than hls experimentals
in an extenslve battery of perceptual-motor tests and
it was concluded that while the Delacato method was
not supported with this finding, that the Kephart theory
was. This kind of post hoc hypothesis formatlon 1s
of dubious sclentific merit.

-5~



Recent findings, it is believed, are more supportive
of a central-cognitive theory of learning through
movement. Eor example, a 1968 study by Rarick and Broad-
head (57) utilized a physical education program in which
the retarded children we.'e given "movement . problems?
to think about. It was found, following this type of
program of activities, that significantly positive gains
in I.Q., measured by the Peabody Picture Test, were
achieved by subjects in their experimental group.

Additional data supporting this position emanates
from a study completed in 1969 by J.H. Widdop and his
colleagues at MeGill University in Montreal. They found
significant changes in I.Q. measures collected from
among %trainable retarded children after participating
in a program of movement education in which an extensive
amount of decision making was 2ncouraged on the part of
the participants.(73fhe program was, in part, modeled
after the movement education approach in vogue in England
during the past 15 years. Using normal children Humphrey .
similarly found that when games were used to teach
arithmetic and language skills more improvement was
realized than was attained by his classroom controls

who studied the usual workbooks on these same subjects

(34).
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Swmnary:

Thus, it is believed that as current résearch findings
suggest, children may be taught to think more efficiently
through movement to the extent to which they are encouraged
to think about the movement activities they engage in.

Despite the aprarent validity of the above statement
however, it is often difficult to know just how to encourage
chlldren to think when moving or prior to performing a
motor task. Additionally 1t is often more difficult to
determine just what a child should or can think about
while engaging 1in various pnysical activities.
Purpose

It was the purpose of this study to assess the possible
effects of a supplemental academic program incorporating
total body movements upon selected classroom operations
including patteri recognition and discrimination, letter
identification, serial memorv ability and spelling.
Hynothesis

It was hypothesized that a program for retarded and
culturally~deprived children encompassing total body
movement will change performnance scores reflecfing a sig-
nificant improvement in measures of impulse control -
pattern recognition, letter identiflcation. serial memory
ability.and spelling. Analysis of the data collected during
the two phases of the study should lead to the answers to

several prertinent questions:

o



1. Is the selectlon and sequence of activitiles to
be employed valid: 1Is the order of difficulty of the
various tasks reasonable? -

2. To what extent willl the activitles outlined
poslitively effect simllar academic onperations éarried out
in the classroom (l.e. spellinz)?

3. What types of children (i.e., 1.Q., aze level,

sex, etec..) are best started at what points in the sequence?

4., ‘Will participation in the actlvities result in
significant gains in the operations purported to be

improved in thelr execution (i.e., impulse control, pat-

tern recbmnition, serial memorv ability and spelling)?

5. Will small sroun practice of various academlc
operations using moverent games result in quicker and
slanificantly higher levels of learning.than wlll be
eliclted by similar practice carried out within the
tradit%pnal‘classroom environment 1In zroups c¢f a similar
size?

Rationale

The baslc premises upon which thls program was based
are as follows:

1. Activities involving total bodv movement are fun.
Motivating experiences of this type willl ellcit signili-

cantly wore rapid learninz of the skillls practiced by the

learning games group.
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2. Total hodv movements in reaction to larse and
vivid stimuli can eliecit quicker learnins and more accurate
responses on the part of some children who euwldence learn-
ing dirficulties than similar activities presented within
a traditional classroom tutoring environment.

3. Children learn in a variety of ways; total body
movement represents another learning strateay whlch by
itself, and/or in combinztion with other modalities, may
represent a helnful way to aid some children to engage in
some academic operations more efficiently.

4, The operations incorporated in the mames include
nractice in pattern recognition letter recoznition and
similar skills. These skills have been demonstrated to
be significant vredictors of readinsz success and at the
same time the levels of competoney exhibited in thnese
tasks discriminate between grouns of poor and £ood readers

during the early primary years.(s) (15).

Definition of Terms:

Total Body Movement ~ The activities in most of the tasks

incorporate movements of the total bodv through space
via locomotor activity. The movement tasks incorporated into
the learninz activities in this investigation include
skipping, hopping, running and jumpinz among others.

Impulse Control - Impulse control refers to the ability

of the child to control voluntarily the movements and

o 9w



movenient veloclty of hils body and bodv parts. The tests

of impulse control utilized in this 1investigatilon have

been susggested by the research of Maccoby and her colleagues
(ub).

Serlal 'lemory Abilities - The ability ‘to remember in the

correct order a series of words, letters plctures, move-
ments of another person (mestures and/or total body move-

ments) and similar stimuli.

Pattern Recognitlon - The ablility to 1ldentify verbally
and visually various common zeometrliec patterns.

Letter Identification - The ability to 1ldentify verbally

and to write the 26 letters in the English alphabet,
when presented as capitalized block letters and when

seen in "lower case,

AN OVERVIEW

The proszram was di&ided into two bhases. During the
initial four month period a study was carried out to
determine the valldity and rellabilitv of seleccted tests
of serlal memory anility,h spelling, pattern recognition
and attention span. The manner in which chlldren may be
introduced to the various prozram actlvitles and methodologzi-
cal problems associated with utillzing the activitles was
also explored during this period of time. Twenty-nine

subjects participated in thils portion of the study.
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The second part of the study employed four groups of
children An experimental "learnins sames" zroup was
exposed to a rrogram of motor activities, direscted toward
the 1mprovement of selected classroom skills. A second

phivsical education groun" engaged in a prosram of
traditional activities designed for elementary children and
conducted for a similar four montn period, to control

for the expected Hawthorne Effect. The third "classroom
tutoring groun' obtained tutoring in small grouprs seated
at tables, and did not engage in gross motor activity.
Care was taken to allot to this Zroup an amount of time
in learning activities similar to the amount allotted to
the “learning games sroup.’ A fourth aroup did not
participate in any special tutoring or physicai cducation
of any kind.

It was thus hypothesized that the following would
oceur: the scores of the "learnine mames group” in the
various sub -tests would reflect significantly more
improvement than those of the ‘classroom tutoring group. '
It was further assumed that the scores of the “classroom
tutoring group" would evidence more improvement than those
scores of the ‘nhysical education group.” It was also
assumed that improvement indices of ths contrecl group that

received special attention would be inferior to those

of the other three groups.

~-11-




What Follows:

.The remainder of the monograph has been divided into
tﬁe followlng sections. 'The sub-dlvision following the
Introduction, chapter (II), describes the initial pllot
study which was carried 6ut with 28 subjects prior to
initlating the primary lnvestigatlion. Procedures, findings
and implications derived from the pllot study are contalned
in this section.

The next section (III) deals with the procedures
employed, subjects utilized, and other pertinent method-
ologies utilized in the nrimary 1lnvestigation.

The fourth section (IV) contains the findings and
conclusions from the primary investigation. Included
in thils section are findings obtalned when the test
battery was subjected to a factor analysls, a survey of
results of selected trend tests carried out during the
course of the program, as well as pre- ..post-test compérin
sons using analysls of co-varlance procedures. Varlous
comparisons of the performance. changes of varlous sub-
groups within the subject population are also found in
this sectlion of the monograph.

Section V contains the educational and theoretlcal
implications which sesm to be indicated by an inspection
of the various data collected. Also found in this fifth
section are varlous suggestions for additional research

on the problems dealt with 1n this study.
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In the final part of the monograph (VI) 1s found
a summary of the program, the flndings obtalned together
with a brlef survey of the lmplicatlons of the findings.

An appendix contalns a descriptlon of the tests employed.
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CHAPTER II
THE PILOT STUDY

The pilot study carried out prior to the primary
investigation had two main purposes. First, it was
purposed to establish testing procedures which would provide
valld and reliable indlces of selected academlic operations
(spelling, serial memory ability, pattern and letter recog-
nition, etc.). Second, it was purposed to determine whether
any significant change in these characteristices would
occur followlng a program of learning experlences which
incorporated activities requiring movement of the trotal
body .

As this preliminary investigation incorporated no
control groups, conclusions arrived at may only be
inferential rather than positive. It is believed, however,
that conclusions will be more positive with the introduction
of a group controlling for the "Hawthorne Effect' (i.e.,
engaging in recreational activities), a group controlling
for the perceptual training involved (i.e., learning in
small groups while seated at desks), and, of course, a
group in which no type of activities would be introduced,
and which would only be administered tests before and after

the training period to which the other groups would be exposed.

w1l



INITIAL PROCEDURES

An Overview

Préliminafy procedures included contacting the adminls-~-
trators of Eleméhtary Education for the Catholic Archdlocese
of Los Angeies for permission to invéstigate the effects of
the piiot-study program over a perlod of about slix weeks.
After thls 1nltlal period of time, 29 chlldren whose progress
was "lagéing" (a series of screening tests were administered
informally at this point), were also given extra individual
help. These 29 participated 1n extra one-half hour sessilons

on Tuesday and Thursday mornings in addition to the regular

classes on iionday, Wednesday, and TFriday.

At the end.of a perlod of five months the 29 children
wére agaln tested on the battery of tests. Inspebtion of
pre'and post test data, as well as observations made while
the instructional program was belng conducted, formed a basis
fof recommendations pertinent to the 1lmprovement of the test-
ing and instructional program to be used 1n the final study.
School Selection and Identification of Subjects;

The school selected, St. Malachy's, 1s located in

South Central Los Angeles slightly north of the Watts area.

Its population consists of about 90 percent Negro and 10
percent who have Spanish surnames and who will be considered
in this chapter as Mexlcan-American. The.éve?ageincome for

the families of the children attending St. Malachy's 1s from
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$3,000 to $4,500 per year. Although the tuition charged is

$10 per month, most of the children pay less and many are not
charged anything for thelr education. The schoollhas a well-
stocked library and a large asphalt playground. The facllitiles
for conducting the program incorporated into this 1nvestiga-
tion.were located'in a large combination audi torium-cafeteria
(size 15! x 357). f ) ) -

The twenty-nine children selected for participation in
the investigation were taxen from the flrst through the
fourth érades. The age range was from slx to ten years, with
a mean age of 7.73 (S.D. 1.19). | | A' -

The chlildren selected met the following criteria:

1. They were initially identified by their teachers as
having academic difficulties including problems 1in
.learning to read, spell and giving their attention
to classroom work. ' \ ‘

2. Thelr I.Q. was 80 or below on the vocabulary section
of the Gray Oral Reading Test. ._ ) |

3;:They fell into the "ow" category of the Metropolitan
Reading Readiness Test, Form A. 7

Overall the following chart summarizes the children of

'each sex, selected from each grade, 1 through 4,

Grade - Males Females Totall':
1 5 6 o

3 8 0 . s
3 4 3 ' 7

Total 16 ' 13 29

ERIC e
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One fourth-grade girl, one second-grade boy and one vhird-
grade boy had Spanlish surnames, the remainder of the children
were Negroes.
Preliminary Testing
Twilce within two consecutive days tests with slix categoriles
were administered to fifteen of the children. These tests con-
slsted of tasks to evaluate:

1. Persistence (3 subtests)

Walklng Persistence

A score was obtalned by determining how long it would
take a child to "walk around the square" (4' x U4'). The
score was timed to the nearest tenth of a second and the
chlld was stopped after three minutes 1f he continued that
long. e was asked fo move as slowly as he could.

Persistence to Picturé Book

The time during which a child was willing to look at a

picture book, Classroom Cartoons for All Occaslons (Jerome

C. Brown), was clocked to the nearest tenth of a second.

Persistence. at.Ball Catching

The examiner, using a regulation playground ball (8 1/2"
in dlameter), ten feet away, bounced a ball to the chlld to
determine whether he would remaln attentive to the task
(i.e., continue to return i1t). The test was stopped 1f the
chlld reached twenty catches and returns. The score was
recorded in terms of the number of catches and returns the

child engaged in before he stopped.
Q -17~




2.

Percéptual-Motor Abilities (U4 subtests)

The test purporting to evaluate balance, gross agility,
locomotor agllity and body perception (Levels I and II) from
a battery employed in previcus investigations by Cratty and
Martin (24).

- ‘Pattern Recognition (2 subtests).

Visual Identiflcation of Patterns

Cards (5" x 8") were held up one at -a time for two
seconds in front of the chlld. Each card contained one
geometric figure (triangle, circle, square, rectangle, half-

circle and dlamond). The child was required to select and

.to point to the corresponding figure on a dittoed sheet

containing all of the flgures which were placed in front of
him. The child was required to make his identification after
the experimenter removed the stimulus figure. The score ob-
talned was the number of correct responses ; the maximum
score possibie was 6.

Verbal Identlfication of Figures

The procedures were the same as above except that the
chlld was required to verbally 1dentlify the stimulus flgures
after they were presented one at a time. Scoringlwas carried
dut' in the same way.

Letter Recognition (2 subtests)

Verbal Response

Block printed (upper case) letters were randomly presented

one at a.time on.5" x 8" cards:for a two-second interval.

Followlng presentation the card was placed face down on the

- -



taﬁle and the child was required to name the letter Just
exposed. One polnt was glven if thé correct‘resppnse was
giQen within two seconds'following.presentation. The
total possible score wés 26. |

Wrltten Response

Twenty-six printed lowercase letters were presented 1n
the same manner as above, but in this test the chlld was
required to write the letter within two seconds after
each one was removed from his view. One point was Scored
for eééh correctly reproduced letter, ahd the maximum
possible was 26. |

Serial Memory Abllity (2 subtests)

Memory for Pictures

Six pictures of animals (dcg, cat, bird, fish, horse,
elephant) were presented to the éhild. Flrst a slngle
plcture, then two, then three, etc., until all six were
presented. Between each presentation the chlild was required
to repeat the names of the animals in correct order. The
total possible score (all responses on all presentations)
was 21.

Memory for Gestures

Six gestures were made by the experimenter 1n the same
manner as above, 1.e., "bullding up" from one, then two,
then three, etec. until a total of six were seen. The chlld

standing six feet away was required to imitate them in
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correct order and was afforded two seconds to complete
each gesture. The gestures consisted of arm positions
(1.e., arms'foldeq?'érms up, bent arms, ete.) aé well
as positions 1n’wh;¢h the hands touéhed various body
parts (hands oﬁ shoulders, on tob of head, touching
ears, etc.). The total posslble score or the total

correct responses on all presentations was 21.

Spelling

Twenty words from the Dolch Baéic Word List
and from the Stanford Achlevement Tests for Primary Iyere
used. Each word was dlctated at two second intervals and each
child was permitted twb seconds to begin to write
or print the word. The filrst grade children were not

given thils test.

Analysils of the Data From Preliminary Testing

Rank order correlations were computed using fifteen
subjects?® scores between test and retest results as
well as between selected subtest scores obtained 1in
the 1nitial testlng session.

Using scores from retarded chlldren, the subtests
from the Cratty Battery of Perceptual-'lotor Tests were
found to be reliable in previous Investigations and
thus were not contrasted in this preliminary study ( )

In general the test-retest r's obtalned from the
tests of persistence were not high enouzh to justify
thelr further use. Persistence 1n walking the square

w20~
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was not significant (r = .24), while persistence in
ball bouncing was not computed as all but two of the
children were content to remain with the tester for all
twenty bounces, and the scores derived from clocking
the duration of attention to the picture book on two
trials was';éB.

The reliability of the other tests met acceptable
standards, with the exception of the verbal response

to patterns and the serial memory tests, but it was

-~ hoped that with certain changes in the administration

of these plus the addition of more subjects, relia-

bility coefficients might be:ome higher. Summarized,

the correlations between test-retest scores in the

various tests administered during this preliminary testing

period are as follows:

Test

, r
Cratty Battery
Body Perception .82
Gross Agility .82
Locomotor Agility .84
‘Balance . .80
" Persistence
" Square Walking .24
Ball Bouncing not computed
Picture Book .68
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Test r
Pattern Recognition
Verbal Response .89
Visual Recognition .64
. Letter Recognition
Verbal (upper-case) - .98
Written (lower-case) .93
Serial Memory
Pictures .79
Gestures .73
‘Spelling .96

Selected correlations computed (rank order) between

the various tests revealed that significant (at the 5%

level) relationships existed between the various scores
obtained. For example, there was a +.58 correlation
between the scores obtained from the test of visual
recognition of patterns and the écores elicited from

the body perception category. Similarly, there were

a number of significant r's obtained when the scores
reflecting proficiency in visual recognition of patterns
were contrasted to other scores obtained (i.e. +.50 with
verbal identification of patterns, +.54 with verbal
identification of letters, +.79 with written identification
of letters, +.64 with serial memory of pictures,

+.53 with serial memory of gestures and +.59 with the
spelling score). The data thus indicate the fact that
pattern recognition may underlie the pérformance of a
rather large number of schoolroom tasks.
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There were other significant correlations obtained,
including the following:

+.50 between verbal identification of patterns and
serial memory of pictures.

+.82 between spellinz and verbal recognition of
letters :

+.69 between serial memory of pictures and the ability
to write letters

+.56 between ability to write letters and spelling.

+.57 between snellinz and serial memory of pictures.

+,69 between serial nemory of gestures and serial
memory of pictures.

Data of this nature indicate that there are common
elements in many of the tasks, including visual memory
independent of the stimulus to be remembered, and serial
memory ability independent of specific stimuli to be

correctly ordered.

Revised Battery of Tests

As a result of the preliminary tests and analysis of
the data obtained, a final battery of tests was constructed
which excluded the tests of persistence used in the ini-
tial testing and substituted a test of line walking,

i.e., "How slowly can you walk this line?" The child
was clocked to the nearest tenth of a second.

Administration procedures of the other tests were
made more exact and refined. The tests of serial memory

ability were changed in the followins manner: The child
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was started with three stimuli (elther gestures or

‘plctures), and the final presentatlon consisted of seven

instead of six stimull (i.e., gestures or plctures),
as 1t was found that none of the children falled to
name or imitate two stimull 1n correct order and, at
the same time. a number of the chlldren in the pre-
liminarv testing could correctly order six stimull.

The twenty-nine chlldren selected for the study were
tested and retested (the following day) on this re-
vised battery.

A preliminary survey of the data revealed that the
most difficult letters to identify orally were "Q"
(missed by nine children), "U" and "V¥ (mlssed by seven),
"J' (missed by six) and "D," "H," "L," "P" and "Z2°
(missed by five chlldren). The ﬁost difficult letter
of the lower case to write after 1t was visually
presented was "q" (four children missed 1t).

The most difficult patterns to verbally identify
included the half-circle, rectangle and dlamond (each
was missed by fifteen children) and the square (missed
by eight). Only two children falled to 1dentify a
triangle, and only one could not name a circle when it
was shown.

Tallies of the serial memory tasks revealed, as
would be expected, the fact that the most diffilcult
stimull to reproduce were those within the mlddle parts

of the serles.
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"A summary of the mean scores and the correlations
between the first and second testing sessions 1is s:2en in
Table A, As can be seen, mest of the tests reached
acceptable levels of reliability, with the exception of
serial memory of gestures and,verbal identification of
patterns. Learning affects are seen when contrasting
the scores of serial memory for ﬁictures and the per-
sistence scores obtaine@‘in the first anad séébnd testing
periods, although these shifts are not statistically
significant because of the standard deviations obtained.

A correlation matrix was computed using the Pearson
Product Moment Formula and is ‘presented in Table B

As can be seen, as might be expeeted, significant

' positive correlations were achieved when scores obtained

from verbal recognition of letters were contrasted with
serial memory for pictures (r=.71) and when spelling
scores were compared to those obtained from the test
of verbal identification of letters (r=.61). The
abilitv to write letters and serial memory for pictures
was also highly correlated (r=.82), as were the two
tasks of serial memory (pictures and gestures ¥=,56).
An interesting negative correlation was obtained
when the scores from the "attention" test were compared
to the spelling test (r= -.57). This may have been
indicative of the fact that many of the chilcéren are
habitually underaroused for efficlent learning, i.e.,

the slowest line -walkers tended to be the poorest spellers.
-25-



TABLE /A

COMPARISON OF TRST-RETEST SCORES
USING TWENTY-NINE CHILDREN
DURING THE INITIAL TEST PERIOD
JANUARY 1569

st Testing 2nd Testinz r
M, S.D. M. S.D.
1., Body perception 7.79 12.93 7.96} 2.17 { 0.80°
2. Gross agllity 8.00 | 2.43 7.311 2.32 {0.82
3. Balance 7.27 |1.62 7.24] 2.00 {0.80
I, Locomotor agility 9.06 11,05 9.03}! 1.06 | 0.82
5. Persistence, line walking
for time 26.00 {9.00 {30.96(15.46 |0.80
6. Visual recognition
of patterns 5.68 10.91 5.79} 0.82 | 0.87
7. Verbal identification
of patterns 2.82 [1.16 3.00( 1.11 {0.71
8. Verbal identification
of letters 22,72 |5.45 }(22.86) 5.49 {0.99
9. Written replication
of letters 2u.72 [1.72 25.03] 1.61]0.88
10. Serial memory of pictures | 20.51 |6.23 }22.06 5.47 1 0.81
11. Serial memory of gestures 22.86 .22 |22.93} 3.20]0.69
12. Spelling (N-19) 20 words 10.00 | 5,07 9.36| 4.5510.95

Q =26~
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Other positive and significant (at the 5% level)
correlations were obtained when scores from the locomotor
agility test were compared to scores obtained from the
body-perception test (r=.59), where gross agility was
contrasted to locomotor agility (r=.37), and when locomotor
agility was compared to the abllity to write letters of
the alphabet (p=.53). The last correlation may indlcate some
common element involving visual-motor coordination coinmon
to both Jumping for accuracy into squares (leg-eye) and

drawing letters (hand-eye).

Facllities and Equipment

The followling patterns were painted on the floor
of the cafeteria: a spelling grid containing upper case
letters, a second grid containing lower case letters,
and geometric figures constructed of yellow lining tape,
as shown. In addltion, three mats (4' x 6') were used
which contained grid markings as drawn. Three rubber
playground balls were also used, as were hoops and the

like.
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The space utilized measured thirty feet by thirty feet and
‘the grids, mats and gecmetric flsures were placed as shown.
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PROGRAM PROCEDURES

Following preliminary testing as described 1in the
previous pages, the children were separated into groups
composed of flve to six chlldren each. Each group was
taken from a larger class of forty students. The smail
classes met Monday, Wednesday and Friday for one-half
hour each sesslion. A total of flve classes were conducted
each of these days. The younger children 1n grades one
and two were 1nltlally given tasks intended to reduce hyper-
activity, to ald them in 1dentifylng body parts and the
left-right dimensions of thelr body and in tralining in
the alphabet, serlal memory tasks and practice in pattern
recognition. A typlcal lesson plan, lasting thirty
minutes for thils group, 1ls as follows:

Eight minutes - Impulse Control Activitles: ‘How
slowly can you move?"’ "Tighten and
relax your muscles."How loose can
you make your muscleé?"

Eight minutes - Pattern Recognition: "Can you run
and stand in the trlangle?” ™"Can
you skip to the square?" "Can you
walk around the triangle and count
its sides?"

Five minutes -~ Serial Memory Practice: "Can you

| do the same things wlth a ball in

each of the patterns as Jean did?’
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Nine minutes - Alphabet Tralning: 'Can you jump
in the proper squares while saying
the alphabet?" "Edward, watch Monlca
and tell me whether she 1s going
to the letter I call out."

The older groups during'thils initlal perliod concen-
trated"upon tasks involving serial memory, lmpulse control,
1eétter identification and spelling. A typlcal lesson
piéh’for thils group was as follows:

Six minutes - Impulse Control Actlvitles and

Relaxatlon Trailnirig.

Eight minutes - Serlal Memory Practilce.

Elght milnutes - Letter Recogniticn, using grids.

Eight minutes - Spelling Practice: - "Jump and

spell the words I give you."

The content of the program was derlved from several

publications by Cratty and Martin and by Cratty (17 )(18)

(20 )(24). The monograph Movement, Perception and Thought

alded ir perceiving the sequencing of varlous activities

and in the ratlonale for the manner in which transfer

of one cognitive skill to another might be achleved (19).
Fifty same cards provided specific games and subskills

which might be utilized in the numbered grid (19). Chapter 5,
"The Adjustment of Arcusal Level and the Improvement of

Attention," in Perceptual-Motor Efficlency in Children,

by Cratty and Martin provided a rationale and activitiles

to be used when alding the children to galn better
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self-control and to reduce hyperactivity (24).

Identification of Children Needing Speclal Attentlon

By the end of the second week 1t was becomling apparent
to the teacher=experimenter that elght of the chlldren
needed speclal attentlion 1f they were to master the academic
operations which confronted them. Thus these elght
children were, in additlon to the three-day-a-week class,
given speclal help individually on Tuesday and Thursday
for thirty minutes with the teacher-experimenter.

Mid--program Screening Test

Five weeks followlng the organizatlonal change
outlined 3bove, all twenty-nine children were glven pass-
fall screening tests to determine the extent of the
progress (1f any) that was belng made. These tests
consisted of verbal memory'of the alphabet, pattern
recognition and ;eft-right discerimination.

Final Organization of Instructlonal Program

.For the remainder of the semester, March 28th
until May 31st, ailAfwenty;ﬁiné children reméined in the
groups taught Monday, Wednesday and Friday mornings and,
in addition, the eight children who had been given special
help were also afforded thls one-to-one teacher-pupll
ratlo untll the end of the semester (in addition to

participating in the three-day-a-week group classes).




RESULTS

The findings are dlvided. Into three sections. Flrst,
group changes from pre to post test;are described.
Secondly, an examlnation of the children who initlally
scored lowest 1n several of the tests will-be éufveyed
relative to the change evldenced in the postteét scores.
The third sectlon of the results contalns several case
studles in which children who scored lowest in several
of the test categorles are descrlbed and the changes
evidenced 1n thelr posttests are discussedf Throughout
the followlng sectlon the reader must keep 1n mind that
no adeguate control groups were used and.that the change-
described could be due to a number of factors independent

of the teaéhing varlables lmposed.¥*

Group Changes

As can be seen in Table C , changes siénificant at
or exceeding the 5 percent level of confidence wefe.ré—
corded on nine out of thirteen tests administered whén
the total group of chlldren's scores were contrasped.
Only 1n the testé of serial memory ability of geskures,

in the visual recognltlon of varlous geometric patterns,

#Instructor personality, learninz how to take the
tests, special attention accorded the subjects, etec.
These varlables will be dlscussed more thoroughly in
the sectlons which follow
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TABLE C

COMPARISON OF PRE- AND POSTTEST SCORES
OF THE TOTAL SUBJECTS (N=29)

Pretest Posttest t
M. SuvD. M. *8.D.
1. Body perception 7.71 1.91 8.96 1.21 3.47%
2. Cratty Battery o
a. Gross agllity 7.93 245 8.96 0.98 2.,35%
b. Balance 7.18 1.54 7.97 1.38 2.59%
c. Locomotor agllity 9.06 0.99 8.64 1.40 1.85
d. Gross motor total 24,14 3.13 25,61 2.26 2.72%
¢§. Impulse control 25.79 9.21 38.06 24 .84 3.08#%
4, Pattern recognition
a. Verbal 2.79 1.15 5.50 0.82 12.40%
b. Visual 5.68 0.85 5.96 0.19 1.74
5. Letter recognition : :
a. Verbal 22.61 5.50 25.00 3.06 2.97%
b. Written 24.68 1.68 25,64 0.75 3.35%
6. Serial memory ability |
a. Plcture 20.36 6.26 22.57 4,95 2.52
b. Gesture 22.68 3.32 23.79 2.36 1.98
7. Spelling (N=19) 10.00 3.22 11.28 4,56 | 2.04

¥Differences significant at 5 percent level.
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.in the locomotor agility subtest of the motor battery and
in spelling words were significant changes not recorded.
However, even when the pre-and posttest scores of these
four tests were compared, the changes cccurred in the
expected direction.

The most marked changes were recorded in the chiid-
ren's ability to verbally identify various geometric
figures, in their verbal identification of body parts,
in their overall motor ability scores, 1n thelr serial
memory abllity for :pictures and in their written and
verbal responses to the visual presentations of letters
of the alphabet.

The data indicates that, as a group, the children
learned to move more slowly when walking the line in the test pur-
porting to measure impulse control. As a group, too,
they learned to better recognize letters of the alphabet
when visually presented, and could write them and verbally
repeat them more accurately following the educational
regime imposed.

Pre-~ and Posttest Differences, by Sex

Tables D and E contaln sex differences. Due
to the small number of subjects in each group many of the
differences are not statistilcally signiflcant, and yet
only one of the thirteen test scores (locomotor agility)
obtained from both the boys and the glrls failed to
evidence change in the expected direction. Application
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of the'nonparametric sign test, which evaluates signifi-
cance in data on a plus-minus basls, clearly delineates
the fact that improvement (a plus score) on twelve out
of thé thirteen tests 1s significant statistically

(at the 5% level).

Analyzed by test, Table p 1ndlcates that statisti-
cally significant changes were recorded in pre- and
posttest scores by the boys in measures evaluating the
perception (verbal i1dentification) of body parts, lmpulse
control, the verbal identificatlon of geometrilc figures
and both verbal and wrltten responses %o letters (both
letter recosnltion tests). Additionally, the boys'
spelling scores improved significantly from an average
of 7.4 out of 20 correct, to 9.1 correct, without specific
practice on the words in the list used in the test.

The girls, on the other hand, evidenced significant
improvement in tests evaluating body perception, impuise
control, the verbal identiflcation of the gseometrlc figures
and the ability to remember a series of pilctures in the
proper otrder.

When both the pre- and posttest scores were compared
by sex, 1t was found that only 1n the measure of spelling
competency were significant differences discovered. In
both the pre- and posttests the glrls were slgnificantly
better than the bbys, as can be seen when comparing Table

E and Table D (t=4.0 and 4.1 respectively). In all
-35-



TABLE D

COMPARISON OF PRE- AND POSTTEST SCORES

OF THE BOYS (N=17)

Pretest Posttest T t
M. 71°S.D. M. S.D.:
1. ‘Body perception T.47 | 1.98 8.68 1 1.33 0.31 ?a3u*'
2. Cratty Battery - . .
a. Gross agllity 8.47 | 1.95 9.12 | 0.91 0.41 {1.45
b. Balance: 7.29 1.49 7.82 1.30 0.55 {1.59
c.. Locomotor agllity 8.71 | 1.02 8.41 1] 1.50 0.70 {1.09
d. Gross motor total | 24.47 | 2.96 | 25.41 | 2.51 0.72 {1.81
3. Impulse control 27.00 |10.35 | 39.57 [27.52 | 0.60 |2.20% |
4. Pattern recognition : E
a. Verbal 2.59 | 1.24 5.29 | 0.89 0.32 8.&6*:
b. Visual 5.76 0.55 6.00 0 1.72 :
T B
5. Letter recognition . !
a. Verbal 21.29 6.42 24,35 3.79 0.66 12.52 !
b. Written N 24.53 1.43 25.53 0.79 0.14 }2.61 }
6. Serial memory ability| . %
a. Plcture © 19,82 6.92 | 21.65 5.83 0.67 |1.39
b. Gesture - 22.94 2,92 | 23.47 2.73 0.54 }0.78
7. Spelling (N=12) 7.“2' 3.89 9.17 3.89 0.77 {2.18%

#Differences significant at 5 percent level.



TABLE E

COMPARISON OF PRE~

AND POSTTEST SCORES
OF THE GIRLS (N=11)

Pretest Posttest r t
M. | S.D. M. S.D.
1. Body perception 8.090 | 1.73 | 9.45 | 0.79 | 0.38 [2.68%
2. Cratty Battery
a. Gross agllity 7.09 2.88 8.73 1.05 0.25 {1.85
b. Balance 7.00 | 1.60 8.18 | 1.47 0.31 [2.07
c. Locomotor agility | 9.56 | 0.66 | 9.00 | 1.13 | 0.37 |1.59 |
d. Gross motor total |23.64 | 3.13 |25.91 | 1.78 0.17 {2.06 2
3. Impulse Control 23.91 | 6.67 [35.73 [19.76 | 0.57 |2.22%]
Ik, Pattern recognition i
a. Verbal 3.09 | 0.90 | 5.82 | 0.577 | n.39 10.03%,
b. Visual 5.55 | 1.16 5.91 | 0.29 0.16 [1.01
5. Letter recognition } !
a, Verbal 24,64 2.54 26.00 0 1.71 |
b. Written 24.91 | 1.98 |25.82 | 0.58 0.94 {1.98 !
6. Serial memory abllity | . _ .
a. Plcture 21.18 4,97 24,00 2.56 0.85 2.87
b. CGesture 22.27 3.82 24,27 1.49 0.71 2.1
7. Spelling (N=6) 12.17 | 3.39 {15.50 | 2.22° | o0.81 [0.36

YDifferences significant at 5 percent level.
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the other scorss obtalned “here were no significant sex
differences when both the pre- and posttest measures
were compared.

Analysis of Improvement of the Less Able'Subjects

Although inspection of the data indicative of group
changes presented on the previous pages might be considered
highly encouraging, it also might be hypothesized that
the improvement seen was evidenced only by children within
the subject population who were close to the average
score or above average 1n each of the tests administered.
In other terms it might be assumed that the children of
average and above-average ability (within this below-
average population) showed improvement, while the
extremely deficient child did not or could not under
the conditions ouflined.

In an effort to determine whether these less able
subjects evidenced improvement the following analyses
were made of children scoring within the lower one-third
of the scores for the various tests and, in addition,
individual analyses are made of the pre- and posttest
scores of the one or two children who evidenced the poorest
scores in the various tests given. Due to the small number
of subjects within these less able populations, no formal
statistical analyses were carried out, and the discussion

is based only upon inspection of mean score changes.
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Body Perception

Twelve children scored at 7 or below on the 10-

e point.-possible body perception test. Thus these children
evidenced an inability to correctly ldentify their left
and right sides, arms and legs. Additionally, they
could not cross their body and, for example, touch thelr
left hand to the right knee.

These children were distributed between. the varilous
grades as follows: five weréqfirst graders, three were
second graders, three were third graders and one was
a fourth grader. Only one of the children was a Mexican-
American (a third-grade boy), while the remainder were
Negro children. Seven of the group were boys.

The average body-perception score* of these children
in their pretest was 6.08, while the posttest mean was
9.08 (S.D.s respectively were 1.7 and 2.2). Thus it
appears that the group as a whole improved to a markes
degree, and when the program was completed could achieve
almost a perfect score on a test of body perception which
included making complex left-risht judsments about their
body parts.

The lowest scorer in this test was a Tirst-grade
boy who scored 1 (out of a possible 10 points) the
first time he was exposed to the test. Hi;_final score,

following the educational program, was 8.




Motor Abllity Traits

Three tests of motor abillty were administerei: one
a test of palance and two agllity tests. One of the
agllity tests evaluated the abllity to hop and jump wilth
accuracy (locomotor agllity) and and the second purportedly
reflected what was termed "gross agllity," which was
composed of two subtests evaluating 2 chlld's ablllty
to move up and down rapildly and accurately (1.e. 'How
fast can you get up?") from a back-lying positioning.

Gross Agillty

Elght chlldren - three first graders,one second
grader, one third grader and two fourth graders = scored
7 or less out of 10 possible points on thls test. Five
were girls and two were boys. (In previous studies 1t
was found that boys did better on this measure, as one
of the subtests involves leg power and abdominal strength
usually found to be better in eveﬁ”younger boys.) All of
these low-scoring chlldren were Negroes.

The pretest mean for this sroup was 4.5, while the
final mean was 8.6 (exceeding the norm for children of
this age group). The distribution measures (S.D.) were
1.7 and 1.1 ,for the pre- and posttests respectively.

The two lowest scorers in thls test, a first grade girl

and a fourth grade girl achleved a score of 2 in the
pretest, whlle thelr final scores were 7 and G respectively.
Agaln these two lowest achievers also had final scores

which equalled the norms for children of thelr age and sex.
]



Balance

Twelve children scored a 6 or below:on the balance
test (10 points possible). A score of 6 generally indlcated
inabllity to engage 1n a one-foot stand wilth eyes closed
for any length of time, a task usually not possible for
children under the age of seven. Thus, as would be
expected, one-~half of these twelve low-scorers were
in the first grade, two 1n the second grade, three in the
third grade and one in the fourth. Also, as would
be expected, seven of these twelve chlldren were boys.
Two of these twelve chlildren were Mexlcan-Amerlcan,
a second-grade boy and a third-grade boy, wlth the remainder
Negro.

The pretest mean score of this low-abllity group was
5.7 (S.D. .61) and the final mean score they posted was
7.5 (S.D. 1.40). The iowest scores in this group posting
initilal scores of 5 were & first grade boy, a second
grade boy and a fourth grade glrl, and they all had

final scores of 7 on thls test.

Locomotor Agllity

Nine chilldren scored Biand 7 on the locomotor agility
test (top score of 10 points). These consisted of three
first graders, four second graders, one third grader and

one fourth grader. Elght out of these nine children
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were boys, as would be expected.¥ Two of the nine chilldren
were Mexlcan-Amerlcan and the remalning seven were Negro.

The inlitlal mean of this low ability group was 7.7,
whille the post test mean was 7.4 (S.D.s were .43 and 1.34,
respectively). These data thus indicate that no signifi-
cant 1improvement 1n thils attribute was evlidenced however,
1t should be remembered that, in general, the initlal
scores of these so-called low ablllty groups were superilor
to norms collected from Caucasian chlldren, and thus
little 1mprovement was expected. |

The two chlldren scoring 7 1nitilally on this test
were both first grade boys, and thelr second scores
were 6 and 8.

Total Motor Ablllty Score

A total motor abillity score was computed by comblning
the three scores dlscussed above, so that the maximum
posslble scére was 30. Eight children scored 23 or less
points on thls comblned test. Four of these were first

graders (two boys and two girls) two second graders

¥Generally, most studles have shown that boys are
inferior to girls in tasks of thils nature, indicating
elther superlor neurological maturlty or reflecting the
inclination of gilrls to partlcipate more and for more
extended periods of time 1n activitles such as hopscotch
and the like, than boys.
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(boys) and two fourth graders (girls) All of these
low-scorinm children were Negroes;

The inltial mean score of thils low-scoring group was
20.22 (S.D. 1.98), the final mean score posted was 24.44
(S.D. 2.4). The lowest-scorineg chilldren were a first
grade boy with a score of 16 (out of 30 possible), a first
grade girl with a score of 18 and a fourth grade girl
with a score of 19, and three posted final scores of
25, 27 and 19 respectively.

Impulse Control

The test of impulse control was obtalned by asking
the chtiildren to walk a line twelve feet long "as slowly
as you can." It was assumed that the childrén exhlbiting
less well-developed self-control would walk -1t fastest,
while the children exhibitine “good" impulse control could,
or would, walk more slowly.

The range of the scores obtained was 14 seconds
to 52 seconds. The poorest scores were evidenced by
eizht children who walked the line in 19 seconds or faster.
Four of these were first graders (three boys and a girl)
one a third srader (sirl) and three fourth graders (two
girls and a boy). All of these chlldren were Negroes.

The inipial mean of thils "fast-moving' group was '
17.25 seconds (S.D. 2.04), while the final mean was
20.70 seconds (S.D. 8.9). .It should be noted that the
distribution measure changed significantly the second

time the test was administered, thus the effects of the
=44



training appeared.to héve,highly individual 4dnfluences
upon these children. | |

The fastest children included a fourth grade boy
moving along the line initially in 14 seconds and two
first grade children ( a boy and a girl) who walked tle
twelve feet in 15 seconds. They posted final séqres of
7.2. 18.5 and 18.0 seconds respectively, which further
emphésized the highlv individual nature of the change
elicited in various children.

Patterﬁ.Recognition,Visual Comparison

Most of the children could visually recoznize and _
correctly compare six geometric patterns. Twenty-four
could do this perfectly, while only three missed one of
the patterns. The task consisted of observing various
patterns presented one at a time by the experimenter and
then ‘pointing to the corresponding pattern on a sheet
placed in front of then.

Two children, however, secemed to have difficulty
in this task during this first test period (a fourth grade
boy and a fourth grade sirl). One could only visually
identify two out of the six correctly, while tae second
compared four out of six correctly. On the final testing
both of the children zchieved perfect scores on this

test of pattern recognition.




Verbal Identiflcation of Six Geometrlc Patterns
‘Mofe.difficult for the twenty-nine chlildren was the
correct namlng of the six common geometric forms presénted
to them one at a time. Eleven out.of the twenty-nilne,
for example, scored 2 (out of 6) or below on this test,
while one chlld, a fourth grade boy, could not name any
forms correctly in the initlal test of thls attribute.
Three of these eleven low=scorlng children were filrst
graders, two boys and a girl; three were second grade
boys - three were third graders, two boys and a girl
and two were fourth zrade children (a boy and a girl.)
All three lMexican-American children in the twenty-nine--
child sample were in the low-scoring group 1n thls test.
The remainlng elght were Negro.
The 1inltial mean score of this low-abllity group
was 1.63 (S.D. .64), while the final mean of these eleven
children was 5.18 (S.D. .94). Thus, by the final testilng.
the chlldren as & group could verbally ldentify 5 out
of the 6 geometric figures correctly, while thelr
initial testing revealed that, on the average, they could
only identify 2 out of 6 correctly. The lowest-scoring
children were a third egrade boy who could not identify
any of the flgures verbally and a second grade boy and a
third grade boy who could only name one. The final score
of all three children was 5 out of 6 geometric flgures

correctly named.



Letter Recognition

Two tests of letter recognition wéré;givéﬁ. In one
the child was asked 'to verbally identity upperéase letters
presented one at a time and then ;embv;d from view while
the child attempted to name tﬁéh: The second was a test
of the child's ability to write lower case letters presented
in the same way and then removed while thebchild attempted

to write them one at a time.

Verbal Response to Uppercase Letters

Eleven of the children failed to correctly name four
or more of the letters. Five of these children were in the
first grade (three bovs and two girls), two in the second
grade (boys), two were in the .third arade (boys) and one
was in the fourth grade (boy). UNone of these eleven child-
ren was Mexican-American and eight out of the eleven
were DOYS.

The pretest mean of this low-ability sroup was 16.9
letters correctly named, while the posttest mean uvas
23.3 correctly named letters.

Three of these eleven children scored extremély
‘low in this test. Two first graders (a boy and a girl)
could only name 6 and 7 letters respectively when they.~
were shown them, while a second grade boy could onlv
nane 14 correetly. Two of the thres final scores of
these children wa2re highly encouraging. Th2 child who
initially could only name 7 letters correctly named all
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26 letters the second time tested. The child who named only 14
correct inltlazlly got a final score of 22. Howevef, the first
grade boy who initially named only € letters in the first
testing,posted a score of only 10 after the training perlod

to which He had been exposed,

Written Response to Lowercase Letters

In general, the twenty-nine children posted better scores
on thils test of letter recognltlon, 2s thelr task was only to
copy a lowercase letter after 1t was presented visually to
them. It 1s thus uncertain whether the scores obtalned re-
flected abllity to copy geometric flgures, or whether there
was a real ldentification of the letters presented. In any
case, elghteen of the twenty-elght children copled 25 out of
26 letters correctly, thus the low-abllity group in thils: test
consisted of children who scored 24 or below.

Four of these ten children were 1in the first grade
(three boys and a girl), two were in the second grade (boys)
and three were in the third grade (two boys and a girl).

None of the low-abiiity group was 1n the fourth grade and one
was a Mexlican-American.

The initlal score of this low-abllity group was 22.66
(S.D. of 1.50); the final score of the group was 25.55 (S.D.
g2). One of the children, a first grade girl, could only
copy 19 out of the 26 lowercaue letters correctly during

the initial test period. Her final score was 24.
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Serial Memory Ability

Two tests of serial memory ability were given, one
in which the child was asked to duplicate a series of
sestures and the second in which they had to name in
proper order a series of animal plctures. A perfect
score 1n each of these tests was 26.

- Memory for Pictures

Ten of the twenty-eight children posted scoies of .-

21 and below in this test. 8ix of these were first

graders (three bovs £1d three girls), one was a second
grade =irl, one a third grade girl, one third grade

bovy and the tenth a fourth grade girl. One of the ten

i was a Mexican-American child (the third srade boy) and

the remainder were Negro children.
The initial mean score for these ten children
was 14.10 (S.D. 6.8) and the final mean score for the ten

children was 19.60 (S.D. 7.21). Four of the children

- posted extremely low scores. A first grade girl could

remember only 1 (out of a possible 2€), a third grade
boy scored 4, another first srade girl had an initial
score of 8 and a first gracde boy had a score of 9 the
first time they were tested.

The second time these four children were tested the
child scorine 1 did not improve, the child scoring 4
initially had a final score of 20, the child with a first
score of 8 had a second score of 16, while the child
initially scoring 9 rhad a final score of 22.

~4g-



Memory for Gestures

As a group the twenty~eight children remembered
gestures better than they did a series of plctures. None
of the children, for example, scored below 13 on this test
(out of 26 possible) and one-half (14) had a score of
25. The "low-ability" group posted scores of 21 or less
on this test and was composed of eight children. Four
of the eight were first graders (two boys and two girls),
one was a second grade boy, one a thnird-.grade girl and two
were fourth graders (one boy and one girl).

The initial mean score of th#s group was 18.00
(S.D. 2.54) and the final mean score was 22.25 (S.D. 3.56).
The child scoring only thirteen inltially on this test
{a fourth grade girl) had a score of 20 the final time

she was tested.
Spelling

The ten first grade children were not scored initially
in spelling, as it would not be expected that they could
spell any of the words on the list during their first
semester at school. The low-ability group analyzed thus
consisted of six children who only spelled from 2 to
5 words correctly out of the 20 which were presented to
them. Two were second zraders (both zirls), three were
third graders, of whom one was a boy, and two were
fourth graders (a boy and a girl)., One of the children

was a Mexican-American, the fourth grade boy. The initial
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mean score of thils groun was 3.66?(S.D .0l), while the
final mezn was 6.5 (8.D. 3.5). The size of the second
standard reveals that the improveme%t in this éttribute
among these children was a hipghly individual matter.
Analysis of individual scores amons this grodp of six

reveals the followine:

N

Pretest Score Posttest Séére
i

5
3
11
5
12

Ul ==

It thus appears that only four of the six children
improved to a markecd degree in spellins ability..'Tﬁe
implications of this finding will be discuésed in the
section which follows.

Summary of the Results

1.‘ Group changes significanf at the 5 percéht level
of confidence were recorded in the expected direction on
nine out of the thirteen tests administered.

2. S8ignificant improvement was recorded in scores
reflecting body perception, three motor ability scores,

a measure of impulse control, verbal identification of
letters, tahe ability to copy lowercase letters, the ability
to name commonr geometric fimures and the atility to

remember a series of pictures presented one at a time.
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3. Simnificant !wrprovement vwas eyicenced hy tihe
boys 1n measures»of.body perceptlion, lmpulse control,
verbal identificatién of geometrlic flgures and in both
verbal and written responses to uppercase and lowercase
letters presented one at a time. The boys' spelling
scores 1Improved significantly.

4, Significant improvement was evidenced by the
girls in measures of body perceptlon, impulse control,
verbal identification of geometrlic flgures and the serlal
memory of pilctures.

5. Analysis of the scores of the less able children
taking the varlous tests revealed that they evidenced
marked improvement in the tests glven, with the exceptlon

of spelling.

SUMMARY, CONCLUSIONS, AND IMPLICATIONS OF THE
PILOT STUDY

Twenty-~nine children with average I.Q.s of 75 were
exposed to a program of tetal body movement purporting
to enhance selected academlc skills. The three-lesson-
a-week program, lasting seventeen weeks, was preceded
and followed by a program contalning thirteen tests of
academlc and motor attributes.

The educatlonal program consisted of activitles
purporting to enhance impulse control, body perceptilon,

serial memory abllities, letter and pattern recognition
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and spelling. The activities were those in which total
body movement“ﬁas involved and, for example, consisted of
walking around triangles and counting the sldes, rememb-
ering and performing a series of movemeqts performed by
another child, and jumping in grids conﬁaining letters

of the alphabet.

Analysis of the group data indicated that significant
positive changes in nine out of the thirteen tests had
occurred. Further detailed inspection of the data elicited
from children who scored low on each of the tests indicatead
that marked improvement had been evidenced in all of the
tests, with the exception of spelling.

Although it might be concluded that the program of
gross motor activity had a highly positive effect upon
the attributes measured, it is belleved not sound to form
this type of conclusion in the absence of proper controls.
The - data. do, however, offer highly interesting avenues:
for further investigation in which such variables as
instructor rapport, visual inspection of the training
facilities and the motivating effect of playing games
are controlled for.

Many implications for further research and for 1improved
teachin;z methodology arose from the data and from observa-
tions of the children and of the general teaching
environment. For example, it was noted that teaching the

names of the various geometric patterns may be superfluous
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academic exercise which leads nowhere. Unless transfer
is specifically taught for, l1.e. how a triangle may be

modified to make the letter "A," the geometric patterns
simply constitute additional "“letters" for the children
to learn and thus have little educational significance.

The lack of improvement in the spelling scores can
be explained by the fact that spelling was only engaged
in (by jumping into the letters on the grid) during the
final week of the program. At the same time the data
suggest that particularly with the younger and less able
children, spelling of specific words nmust bq concentrated
upon or little general learning of how to spell is likely
to occur.

Further studles 'should also illumipate whether practice
in serial memory ability involving movements (Qf the body,‘
or of 1limb gestures) is likely to transfer to other more
academic serial memory tasks (i.e. remembering the order
of letters in words). The present data suggest that
serial memory ability is likely to be highly specific
to the stimuli involved and to the manner in which the
subject must replicate the series of stimulil.

It was also felt that the initial two weeks of the
program were needed before the hizhly active children could
be placed under some type of control and before any

learning or learning games could be engaged in. Thus
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various exercises in impulse control and relaxation
training were engaged in during these first weeks. Only
after this instructor control was accepted by the children
could additional exercises in impulse control and in
learning sames take place. It was thus believed that the
genaral shape of the learning curve which was elicited
(and which will be confirmed in future studies) was a
positively accelerated one. The improvement in the various
attributes trained for was greatest during the final weeks
of the educational program administered.

A number of methodolosical implications arose from
the instructors' observaticns. For example, it was ob-
vious that the children were able to identify letters
largely by thelr fixed location on the palinted grids.
In the future, it is planned to have movable letters
placed on squares which can be transferred to various
locations within the grid so that place cues are subordinate
to the cues arising from the confizurations of the letters
themselves.

Within this same context, it 1is planned in the
finzl study to require the children in the middle and upper
é¢lementary years to identify cursive letters in addition
to lowercase and uppercase letters used in this study.

The lack of improvement in the ability to write

letters on the part cf many children indicated that the
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teaching techniques employed should be combined with
various desk-top writing tasks for maximum transfer to
various classroom operations required of the child.
For example, after Jjumping in the proper squares, the
child might then be asked to sit down and write the

letters he has just "visited" via his lccomotor efforts.



CHAPTER III

 METHODS AND PROCEDURES, FOR THE PRIMARY
PORTION OF THE PROGRAM

INTRODUCTION

The pilot study described in the previous chapter
provided a great deal of valuable information. Specifi-
cally tests and testing procedures were refined. Some
unreliable tests were discarded and others substituted in
thelr place. Likewise, the scope of the testing program
was enlarged and a number of tests were added. ' Most important,
however, the pilot study provided an opportunity for the
project administrators to improve teaching méﬁhodologies
dhildfen which were congruent with the needs and abilities
efidenced by their changes.

In several ways the main investigation was similar
to the pilot study. The duration of time a group of children
wés exposed to the learning games was one school semester
in both parts of the investigation; the activities taking
place within the classes were similar in both, while the
number of classes in learning games per week, three, was
alike in both the pilot study as well as in the primary

Investigation.



In other important ways, however, the primary investl-
gatlon was conducted differently from the procedures used
in the pllot study. For example, four groups of children
were used in the final 1nvestigatlon, so as to control
for the several types of variables.which could have con-
taminated the pllot study. A group exposed to speclal small-
group ‘classroom tutoring was employed, as was another -group
in whieh the children were exposed to a structured physlcal
education program. In addition to a "learning games' group,
a fourth group of chlldren . was only exposed to the pre-
and posttests. as well as to -two intermediate “trend*
tests, without any speclal academic attentlon, nor any
special actlvity programs.

Two primary changes were made in the testing program
in the final part of the study, as compared to the inltial
portion. The number of tests in the battery to whlch the
children were exposed was enlarged and refined. They recelved
only 14 tests in the pilot study, four of which were measures
of gross motor ability; while in the final part, the number
of tests was expanded to 19. Several of the motor abllity
items were excluded and evaluatlons of academic operatlons
were substituted in thelr place.

A second change which was lnltlated 1n the final
portion of the study involved monltoring the children's

progress in all the groups by means of two serles of
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‘trend” tests administered at regular intervals during the
semester. Thls shortened battery of 10 tests was meant to
sample within a more exact time scale the progress or lack
of 1t evidenced by various chlldren within the experimental
group and the three other groups. Thus by means of these
trend tests the children's behavior was sampled every 5
weeks, lnstead of at an interval of 18 weeks, if only the
pre and post program battery had been relled upon for data.
The results of thils trend testing thus provided deeper 1insights
into *'what was happening, and when."

The material in thils chapter 1s placed into four cate
gories. Initially a survey 1s made of how the chilldren
for the final part of the study were selected for incluslon
in the program. Secondly, 1t 1s explained how the final
testling battery, and the make-up of the trend tests, were
constituted. The testing procedures and the rationale and
rellabilitles of the various tests are also covered in this
section. Next, material relative to the manner in which the
'children were taught in the various groups 1s outllned.
Techniques used in the physlical education group, in the
classroom tutoring group and 1n the learning games group
are described in thils third part of the chapter.

The chapter concludes with a brilef description of the
way in which the data was dealt with. A description

of the manner in which traditional statistlcal tools have
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beeén 2mployed, tovether wilth a survey of which swaller sub.
groun dlfferences were examlned 1s found in this fourth
section. The way in which a "case' study approach was
enployed when examlining the effects of the program on
individual children 1s also contained 1n thls final part

of the tnird chapter.

SELECTION AWD IDENTIFICATION
O THE SUBJECTS

Initially four schools were selected for incluslon in
the program. These schools were located within the central
clty of Los Anegeles and were recommended to us by officlals
within the Arcndlocese office. Next, the project adminis-
trator together wilth a researcn asslstant inspected the
students' individual files in grades 1 through U4 at each
school.

This 1nitlal review of school records revealed that
one of the schools did not contaln enough children whose
scores on the Metronolitan Readiness Test (Grade 1), Stanford
Achievement (Grades 2 and 3), as well as the Lorge Thorndilke
I.0. Test for the lUth Grade survey, lndlcated that they might
benefit from the nrozram proposed. Thus cihildren's records
in a f£ifth school were surveyved. The results of fhe Gray
Oral Reading Tests. administered to all zrades (1-U4), were

inspected as a method of ldentification of prospective
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subjects within the schools declded upon. Thlis same test
was used as-a basls from which to exclude one of the
original five schools considered for the lnvestigation.

Within the four remaining schools the followlng criteria
were used to select subjects for the program:

1. The 48 first grade chlldren selected were those
scoring D or below on the Metropolitan Readlness Test.
According to written interpretations of this test 1t 1s
stated that a D In thils test means that the child 1s
“likely to have difficulty": while an E score means thap
‘chances of difficulty are high.™

2. The 36 children in srade 2 were selected by ine
specting thelr scores on the Stanford Achlevement Test,
(Form W, Primary I) (administered to those chlldren in
March of thelr first grade year). Thls test measures read-
ing vocabulary and readling comprehension. lie chlldren
selected for the program in the second grades at the four
schools were those scoring below 2.0 (grade) in the Stanford
Achlevement Test.

3. The 27 third zrade chlldren selected were those
who falled to achieve a score of 3.0 (ready for third grade)
in the Stanford Aceievement Test, Primary II. Thils test
was also given to ;hese children in March. at the end of

thelr second grade. Twenty~-two of the 27 third srade
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children selected for inclusion in the project from the
four schools (82%) had not recorded second grade achievement
levels on the Stanford test, (reading-vocabulary section).
4, The 29 fourthr grade children selected for the pro-
ject in the four schools scored below 3.0 on the reading-
vocabulary section of the Iowa Test of Basic Skills.
Thirteen of the 29 fourth grade children had posted reading-
vocabulary scores at the first grade level (45%) ; while
eight had scores in the reading-vocabulary section of the
Stanford Achievement Test at the second zrade level (28%).
The remainder of the children posted scores of 3.0, third
grade level.
5. Some of the low achlievins children whose test
scores were surveyed were not selected for inclusion in
this study because they were already receiving help via
federally sponsored tutorial programs.

- Some™of the children within these schools who probably
needed special help were not selected for this program
because of an absence of test scores ‘occasioned by their
frequent transfer from school to school. Poor attendance

by many of the children during the days in which tests

" were held also prevented a comprehensive survey of the

abilities of a2ll the children within these schools.
Classified by school, age, sex and ethnic background,
the children selected initially for inclusion in the

program were as follows.
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1. ‘Learning Games School®: Experimental school in
which special learning games were applied and directed

toward academic operations.

Mexican~
Number Boys Girls Negro American
Grade 1 11 6 5 5 6
Grade 2 3 ly y 5 3
Grade 3 7 5 2 5 2
Grade Y 9 3 6 7 2
TOTALS 35 51.42  U48.5% 62.8% 37.1%

None of the subjects in this school dropped out duringz
*he course of the program. All engaged in all pre-

and posttests.

2. ‘Clasczroom Tutoring School’: Control school in

which children selected engared in special small-group tutorial

sessions.
Mexican-
Number Boys Girls Negro American
Gracde 1 14 9 5 10 b
Grade 2 11 7 b 11 0
Grade 3 y o 2 2 4 0
Grade U4 6 Y 2 6 0
TOTALS 35 62.23% 37.1% 88.5% 11.4%

One boy (Mexican-American) and 2 girls (Negro) in
Grade 1 cdropped out of school during the course of
the program. Thus cdata on 32 chiidren was subjected

to pre- posttest comparisons in thils second group.
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3. 'Physical Education School': Control school
‘in which special perlods of physical education were miven

the chilldren.

Mexican-
Number Boys @Girls Negro American
Grade 1 11 6 5 6 5
Grade 2 8 7 1
Grade 3 8 4 4 7 1
Grade 4 8 4 4 3 5
TOTALS 35 51.4¢  48.5%. 65.7% 34.2%

Two boys (Mexican-American), 1 girl (Negro) in grade 1,
1 girl (Mexican-American) in grade 2, 1 girl (Mexican-
American) and 1 boy (Negro) in grade 4 dropped out

of school during the course of the study. Thus a total

of 29 children completed the 1nvestigation in this group.

i, "True Controlsi: School in which no special
tutorial help nor any physical education program was ad-

ministered between pre- and posttests.

Mexlecan -
Number Boys Girls Negro American
Grade 1 12 6 6 10 2
Grade 2 9 5 4 7 2
Grade 3 8 3 5 ] 4
Grade 4 6 3 3 5 1
TOTALS 35 48.5% 51.u4% T74.2% 25.7%

Two boys (Negro) in grade 1, 1 boy and 1 girl (both
Negro) dropped out of the school durinz the course of
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the study. Thus 32 children's scores were subjected

to the final data analysis.

From a total of 140 subjects selected for inclusion
in the program from the four schools, 127 remained the entire
semester. The percentage breakdown of this total of 127
subjects 1s as follows:

53.5% were boys: and 46.4% were girils.

74.0% were Negro: and 25.9% were Mexican-American

31.4% of the subjJects were in Grade 1

25.9% of the subjects were in Grade 2

21.2% of the subjects were in Grade 3

21.2% of the subjects were i1 Grade U

While 1t was initlally intended to utilize an I.Q.
test (Lorge-~Thorndike) to select the subjects upon
inspection of the students' flles 1t was found that this
test was administered only to the chilldren in the fourth
grades. It was for this reason that the other tests mentioned
were employed (Iowa Test of Baslc Skills, the Stanford
Achlevement Test and the Metropolltan Readiness Test -

Grade I).
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TESTING PATTERY ENMPLOYED

Durins the flrst two weeks of tie program the children

in the fOuf'groubé (schools) were tested. The test battery

formulated fodk about one hour to administer to each child.
Sevéral of the tests had been previously standardized,
while others had been used in the pilot study to this
investigation, and their rellabillty established via test,
retest correlations.

The testing team comnosed of flve members traveled
from school to school during this perlod of time and stayed
at one school for two days 12 order to complete the testing
of 35 children at each school.;

The children were tested indlviduzlly, and the testing
stations were placed in cubiecles 1In 2 larme utllity room

so that a minlmum of dlstraction was experienced by them.

TEST BATTERY

The initial battery of tests wes composed of & major

divisions, in which a total of 14 zub-tests Was contailned.

lThe testing team was tralned iIn the administration
of the test battery for a period of one week. During thls
time the testers were introduced to adninistration and
scoring techniques, and they n»nractlced administering the
tests on 2 population of 12 chlldren who were not directly
Involved in the investigation at a school also not taking
part In the prograa.
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The detalled descriptlion of these tests is found in the
Appendix. In summary, however, they consisted of the
followling:

1. Body Perceptlon: 1 score derived from how weil

chlldren could verbally ldentlfy body parts and the left-
right dimensions of thelr bodles when asked to do so.
(Test Re~test Rellability = ,82)

2. Gross Motor Abllity: 3 sub-tests consisting of

A. Gross Agility: score derived from two tests
"ascertaining how well children can move 1in a
vertical nlane (i1.e.,.getting up and down on a
mat). (Reliability r = .82)

B. Balance: a measure of static balance, in which
progressively harder sub-tasks are administered
to obtain the final score. (Reliablility r = .80)

C. Locomotor Agllity: score obtalned by observing
how well children could move horlizontally via
hopping. jumping and the like. (Rellability r = .84)

3. Self.-Control: One score obtalned by timing a child

to the nearest 10th of a second, concerning how fast he
walked a 1ine on the ground 1° wide and 12' long, when
asked to do so as 'slowly as you can." (Reliability r = ,81)

i, Pattern Recognitlon: 2 sub-tests conslstlng of:
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Visual Matching: from among 6 cholces children
were scored according to how well they could

point to a "match" to common geometrlc filgures
presented by the tester one at a time. (Relia-
bility r = .90)

Vertal Identiflcatlon: children were asked to name
commén:geometric figures when presented one at

a time. (Circle, triangle, rectangle, square,
dlamond, half-cirele). (Reliability r = .9/4)

Letter Recognition: 3 sub-tests consisting of:

Verbal Identification: of upper case letters,
randomly presented, and then removed prior to
eliciting child's response. (Reliability r = .98)

Verbal and Written Identificatlion: children

"observed in random fashion (lower case letters)

ané then were required to name them after model
had been removed from view. (Rellabllity r = .96)
Sequential Verbal Identificatlion of Letters:
Children were asked to name in alphabetlcal

order upper case letters contalned on cards
randomly distributed on a table and all remaining
in view throughout the test. Score was number

of letters correctly ldentifled in order.

(Reliability r = ,93)
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7.

Serial Memorv: 3 sub-tests.

Auéditory Memory oleigits: Sets of 3 to 8
one-dlgit numbers were given orally and child
had to repeat the numbers in order. Total
possible score was 8, and the child was glven
two missed sets before test was discontinued.
(Reliability r = .90)

Visual lMemory of Letters: Sets of letters,

3 to 8 1in a set, were presented, and after each
presentation the child had to repeat the letters
(upper case) in the correct order. Scoring

was the same as in Test A, in this category.
(Reliability r = .79)

Memory of Gross Movement: Testers performed
from 3 to 8 movements of the total body, in

up to U4 configurations. Chlld's score was
obtained'from the largest set of mb#emenfs he
could remembér. He was allowed to mlss two

sets before terminating the test. (Rellability
r= .84) ' |
Spelling: Twenty words of lncreasing difficulty,

from 1lst through Uth zrade word 1ists (from Dolch Basic

Word List), were glven orally, and the chlldren were requilred

to write them. The word list arrived at was filrst lnspected

by all classroom teachers whose chlldren were involved

in the program in order to ascertaln 1its approririateness.

(Reliability r = .96)
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8. Peabody Plcture Vocabulary Test:

The PPVT is an untimed individual test, administered 1n
15 minutes o less, consisting of 3 practlce and 150 test
plates. It has moderate rellabllity and largely unestablished
valldity, however. Moderate correlations have been obtalned
between the g€zores on tne Peabody and the Calliornia Test of
Mental Maturity and the Henmon-Nelson Tests of Mental Abllity.
It 1s largely a measure of vaerbal intelligence and 1s simllar
to parallel measures of adult intelligence. Revlewers of thils
test have suggested that 1t is the “best of its kind:”" how-
ever,wasn that lnterpretation of its results after testing
any but the population upon which 1t was standardized (over
4,000 white children near Nashville, Tenn.) should be carried
out cautiously.
Trend Tests

Twice during the semester, on Tuesdays and Thursdays

during which the regular program was not operative, the
testers sampled the behavior 6f the children involved in

the study on seven sub tests including: 1. Body Perception,
3. Self-Control, UB. Verbal Identiflcation of Geometric
Figures, 5ABC. All tests of Letter Recognition, 6B. Visual

Memory of Letters.

The results of these tests are summarized in the chapter
which follows, and the significant trends 1n group and
individual progress which they reflect provided information

1lmportant 1n the evaluation of the program.

TEACHING METHODS AND PPOCEDURES

Overview
In all schools in which special programs were being
held the teachers worked with small groups of children,,

from three to elzht in a'group, three times a week (Monday,
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Wednesday and Friday mornings). Each class lasted 30 minutes,
and thus a total of one and one-half hours of special
attention each week in the form of learning games, special
classroom tutoring, or physical education was received by
each of the chlldren in the three groups.,

It was planned to regularly rotate the teachers among
the: schools every six weeks, in an attempt to control
for the effects of the instructor's unique personal and
professional characteristics upon the children evaluated.
At the two schools in which special instruction in acddemic
skills' was being undertaken (classroom tutoring and learning
games ), the teachers attached to this program attended the’
children's regular classes and observed the total progranm,
and additionally met at least once every two weeks with the
teachers of the children with whon they were dealing. In
this way it was hoped to keep the activities within these
two groups as congruent as possibie within the total aca-
demic program to which the participating children were

exposed.

2Essentially3 therefore, the investigation deals with
the manner in which special attention, approximating
from 5 to 1C% of the total time tha children spent in schools,
influenced their academic performance.
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Overall, the chlldren recelved 18.weeks of 1instruction.
The ten trend tests given twice during this period ¢f time
wére administered on Tuesdays and Thursdays so as not to
interfere with the 1nstructicnal program. The time taken for
the pre- and post testing periods, lasting two weeks each,
was not deducted from the l8-week instructional period.

...As is true in most investigations of this nature, a

varlety of problems emerged. For example, shortly after the
pre-tests, the Archdlocese announced that all nine of the
secondlgrade children assigned to the study, within the
control group who were purportedly to receive no speclal
attentlon, would recelve speclal classrooﬁ tutoring lasting
for the duration of our study, and to také place flve times
a week. A decision was made by the administrators of this
program to retain these children in the study, due to the
pressure of time. At the same time, the scores of these
children have been subjected to separate analyses when
approprilate, in the chapter which follows.

Due to poor health, two of the teachers trained for
the project had to terminate their employment mid-way in
the program. The necesslty of training additional personnel
suddenly presented itself and prevented the orderly rotation
of personnel between the schools every six weeks, as was

planned initially.



Physical Education Group

The chlldren within the physical education group were
exposed to a structured program of physlcal activities
including those intended to 1mprove specific sports skills:
throwing, kicking, and the like, as well as games appropriate
to children from the lst to the 4th grades. The program
lasted 18 weeks and was carried out three times per week
in one-half hour classes., The instructor, having a B.S.
degree in physical education taught four classes each of
the mornings she vislted the school.

These children were glven the pre- and posttest
batterles and as was the case with the other groups, received
the two ‘“trend’ test batteries at the same time as did the
other groups, at six weeks anid twelve weeks.

The physical education program varied according to the
age levels of the children:; the younger cinildren in the
first. and second grades were exposed to games involving
simple organization, and at the same time had tumbling
once a week on mats provided for the purpose, The older
chilldren in the 3rd and 4th grades were lntroduced to games
of a more complex nature, and including modifications of
volleyball, kickball and the 1like.

Classroom Tutorling Group

The program for the children recelving special small-
group classroom tutoring was carrled out in a speclal

classroom set aside for that specific purpose. As in the
-73- |



other groups, four classes per morning were taught containing
from 5 to 8 children each. Each class lasted 30 minutes,
and was given Monday, Wednesday and Friday for 18 weeks.

Practice. was given in letter recognition, spelling,
"pattern recognition and similar classroom skills and employ-
ing the usual methods. Chilldren were often permitted to
move around the room and to work on blackboards when this
was appropriate. Practice In writing and printing letters
and words was frequently engaged in (the 1lst and 2nd grade
children printed, while the 3rd and 4th graders engaged in
cursive writing).

The materials from the Open Court Program of Phonics
Instruction were utilized by the teachers engaged in this
program. Movable Alphabets, and similar educational aids
were used frequently. - Additionally the teachers constructed
their own "flash cards'” when they were deemed helpful.

In every way it was attempted, while remaining congruent

to what was happening in the regular classroom, to teach

the academic operations inherent in the learning games
engaged in by the other group (school) in the program.

Thus -practice in pattern recognition, letter recognition,
(upper and lower case) as well as spelling games were engaged
in. Impulse control activities including practige in

moving slowly, relaxation training, etc. were not engaged in.3

3These latter activities are not usually found to
occur in the traditional elementary-schnol classroom.
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The teachers selécted for this group were the nost
experienced ones available to the project's adminlstrators.
Observations of the teachers' performances confirmed that
they took speclal pains to provide highly motivating experi-
ences for the children.

Learning Games Group

A number of publications have been published contalning
the rationale underlying the learning games as well as thelr
speciflcs. The teachers engaged in this phase of the program
spent a considerable amount of time reviewlng this llterature
(20)(19)(23). In essence,however, they were directed to
shape their program toward what they felt to be the percelved
needs of the chlldren confronting them.

In general, the three-day-a-week, one~half hour classes
contained a varlety of activities. The younger chlldren,
and the older children durlng the early weeks of the program
engaged in relaxation training and impulse control activitles
during the initial parts of the class perlod. As it was
seen that the children became able to follow dlrections
more latitude was given and they were permitted to make
more cholces concerning the nature of the activitles they
participated in.

The children in the first-two grades initially worked
hard on pattern and letter recognition games. Thls emphasls

lasted through most of the first half of the 18-week program.
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They also played games involving serial memory abllity,

and performed 1in a varlety of ways actlvitles 1n sequence
which thelr classmates observed, and attempted to imitate.
These latter activitiles were found to be highly motlvating and
often were used as rewards for successful particilpation in
other parts of the progran.

During the 18-week perlod a varlety of types of movable
letters were experimented with in addition to the letter
grids cutlined in the previous chapter (II). It was felt
that 1f the letter squares were movable a greater varlety
of games might be employed, and at the same time 1t was
less likely that children would depend upon place cues 1n
the ldentification of letters as might occur 1f a palnted
and fixed gfid of letters was employed. (i1.e. "the A 1s
the letter in the upper left-hand corner of the grid").

These movable letters took several forms. Initlally
masonite squares were cut cbntaining letters and these were
encased in metal frames to prevent them from sliding on
the floor when jumped on. These frames would contain 9 to
36 letter squares (1' x 1' each). However this proved
unsatisfactofy as the frames were unstable and jumplng
resulted in a Yclatter" as thelr feet struck thefsqﬁares.
Subsequently, rubber squares from carpet undermatting material

were cut éhd letters were stenclled on them. These proved

‘more satisfactory in so far as they adhered to the floor
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and they were safer. They also lént themselves to varlous relays
in which the chilldren carried the various letters from place
to place.y

The sets of masonite squares and the rubberized squares
were made to contaln both upper and lower case printed letters,
as well as squares containing script (written) letters. These
latter letters were employed in an effort to achleve transfer
between letter shapes, 1.e. and "a" 1s the same as an "A" 1s the
same as an "4'". In addition, these script letters were employed
in games to which the children in the 3rd and U4th grades were
introduced. Within these latter two grades, the -chlildren were
introduced by thelr regular classroom teacher to cursive writing

and thus to the recognition of handwritten letters and words.

Analysils of Data

Using an Olivettl Programma 101, one-way analyses of
variances were computed between the group differences evldenced
by test, which were obtalined by subtracting the pre-test. scores
from the post test scores, and from the two sets of scores obtain-

ed on each of the two trend test batterles administered.

dThe authors are aware of two commercially-produced sets
of movable letters sultable for the varlous learning games
employed. (a) The Instructor Company, Paoll, Pennsylvania,
19301, produces upper and lower case letters 1in sets of
rubberized squares 6" by 6". (b) Action Learning Inc.,
P.O. Box 49672, Los Angeles, California, 90049, produces
sets of larger squares, 10" by 10", contalning numbers, letters,
geometrlc figures, with flgures on both sides of the squares.



Additionally, t scores were compared to dellneate spe-
¢iflic differences within and between groups in the varilous
tests glven. The scores of varlous sub-groups were also
analyzed. Comparlsons. of improvement by sex and grade, were
also’ carried out. ."" :
Moreover a case study approach was taken to some'of the data
to determine how the children evidencing the poorest achleve-
ment 1in selected tests fared during the semester. The progress
of the ten children evidencing lowest achieveﬁent in each
group, those within the lowest 3 in each test by group,

- as well as the single poorest achlever in each group were

scrutinlized in thils manner.

SUMMARY

One hundred twenty-seven children from four seheels'
were selected for 1nclusion 1in the Program. The children
in grades ) through U4 were taken from among those whose
scores on standardized tests of academic achievement and
classroom potentlal indicated that they fell significantly
below thelr grade level. ' A pretest of 1N sub tests was
administered prior to the beginning of the 18-week semester.
During the semest.er two shortened trend tests of 10 items
"each were given 6 weeks apart, and finally the posttest
battery was repeated at the completion of the instructional

program. The tests were adminlstered individually.
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The children within four groups (schools)were elther
~exposed to no speclal activities other than the testing
program; a specilal three-da&éa-week physical education program
: 1ast1ng one-half hour a day; a speclal small-group classroom
':,tutoring program; or a lesson of learning games also ad-
"ministered three times a week in one-half hoﬁr sessions in
the mornings.

‘ ?he"data wes analyzed by comparing pre- to post test
'meahe'and via one-way analyses of varlance tests to determine
inter-and 1ntra-group varlances based upon piz~ and post test
differences. The scoreslof.various sub groups were also

’.analyZed by sex and by grade.. Additionally, a case-study
approach was taken yitﬁ tﬁe data to determlne how the eﬂildren
scoring lowest withih.eaeh df the categories fared wiﬁhin the

experimental (learning games) group and the various control

’ groups.




CHAPTER IV
FPINDINGS

The findings derlived from the primary portion of the
Investigatlon have been dlvided 1into éeveral sections. Inltlally
the results of the pre-testing program are examined; the means
and standard deviations by test, grade, and school are present-
ed together wlth a factor analysils involving all 127 children
initilally tested.

Next, the results of the twlce-administered, 1l0-trend
tests are presented. Thls shortened battery was glven twlce
during the course of the Instructlonai program to all four
groups: one experlmental and three controls. Graphs depicting(
the rate as well as the. degree to which the chilldren evidenced
changes 1n the varlous attrilbutes tested, are contalned in
thls second part of the chapter. This section also contains
a brlef progress report on the manner in which various of the
less capable chilldren's scores appeared durling thils trend-
testling program.,

The third part of the chapter contains the results of the
analyses computed to determine the signiflcance of the amount
of change evidenced by varilous subgroups. Thls analysis 1s
carried out for selected tests. Additionally, a report on the
final progress of some of the less capable chlldren 1s carried
out. Selected data showlng the change by grade and sex are
also presented in this third sectlon of the chapter.

The final part of the chapter contalns a summary of the
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findings. A discussion of the findings and the implilcations
of -the results are found in the chapter féllowing this one
(Chapter V).

Overall Mean Scoves Obtained.

Ihsﬁection of Table I reveals that overall the 140 children
1dent1fied initially for .inclusion in the studv had an average
I.Q. of 86.96. As a group, they could verbally identify only
20 out of 26 letters of the alphabet, and were even less
able to'recite the alohabet in order (16 out of 2(G correct).
They could repeat via writing cnly 18 out of the 2€ letters
of the alphabet after first viewing each one in order. They
could identify verbally only about 3 (Mean 2.7) out of €
common geometric figures shown to them, and the second, third
and Ffourth graders tested could spell only about 7 (Mean 7.l4)
out of 20 spelling words glven them verbally. Thelr memory
span was about 5 items: while their self-control was consider-
ably below what could be expected in a group of children
with an average age of about 7.5 years when asked to walk a
12' 1line "as slovly as you can," i.e. 16 seconds as contrasted
to a mean score of 38 seconds obtained from a group of white
children with a mean age of 6 years in a recer’ study!

The scores in balance tests and tests of abllity (hopping
and jumping in squares, and. arising from a backlylng position)
were aboufvwhat would be exvected for childrén of this age,
while their scores in a test of body perception (verbal identi-
ficatlon of body parts and their left-right dimensions), was
siightly below average for a population of children of this age.
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TABLE I

MEAN SCORES, BY TEST, FOR TOWAL
SUBJECTS IN PRETEST (N=132)

. STANDARD
TEST MEAN DEVIATION
1. I.Q. (PPVT) 85.96 18.84
2. Body Perception 6.36 2.57
3. Gross Agility 6.45 2.13
4, Balance | 6.36 2.06 |
5. Locomotor Agllity 6.47 1.45 {
. e
6. Persistence 16.38 7.29 %
7. Pattern Recognition §
(visual) 5.86 .38 !
8. Pattern Recognition i
(verbal) 2.77 1.32 :
9. Letter Recognition K
(verbal) 20.10 8.20 :
10. Letter Recognition !
(written) 18.96 8.53 !
11. Letter Recognitilon i
(sequence) 16.42 10.28 |
12, Serilal Memory
(auditory) 5.12 1.56
13. Serial Memory
(visual) h,14 2.46
14, Serial Memory
(auditory visual) 6.16 1.63
15. Spelling 7.43 5.99
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SURVEY OF MEAN SCORES OBTAINED IN PRE-TESTS

Initial Groun Means:

As can ve seen in Tables II, III, IV, and V, containing the
mean scores for the various groups, the I1.Q. scores obtained
indicated that, as a group, the children were generally in the
dull to normal category (range from 80.1 to 92.57). It is
rrotable, however, that the I.Q. scores obtained were more
a reflection of.some kind of incongruence between the measures
'used and the cultural setting in which the children were raised.
For example a “correct"” response on the Peahcdv Picture Test
of I.0Q. employed, for a picture of a hot dog, was "welner",

a term not frequently used by middle-class,white children,
and never employed by Black and Mexican-American children in
the central city. _ B

In general, ﬁhe children initially could.not.distinguish
the left-right dimensions of their body as indicated by mean
scores ranging from 5.72 to 6.52 out of a possible 10 points
in three of the four groups surveyed. The highest initial

mean of 7.37 out of a possible 1 points was obtained from
the children in the experimental Learning Games Group.

Tﬁeif balance and agility scores were about what would be
expected of children of this age (mean 7.54 years), while their
'toﬁal,battery score combining the various motorhtests (balance,
agility'and body perceptioh), ranged from 18.93 points to
20.62 points out of a possible 30 points. Again, the mean
obtained from the children.in this study of these three tests
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combiried, was about what would be expected from children of .
this mean chronologlcal age. |

A most interesting and significant score obtained initilally
from the four groups,was that recorded when they were asked
to walk é 123 iine'"as slowly as they could," purportedly a
measure of persistence and self-control., Thé initial group
means of these qhildren with an average of about seven and one-
half yeurs, was from 14 to 19 Seconds. Whereas 1n a recent
unpublished study carried out 1n é predominantly white elemen-
tary school on the University Campus (UCLA), the mean score
for 6 year olds (N=40), was 38 seconds for thls same task2

The mean scores obtailned When the:children were asked to
visually match six geometric pattefns,‘i.e. polnt to matches,
revealed that they were reasonably proficlent at pbis type of
task. (Scores ranging from 5.8 to 5.9 out of a possible 6).
On the other hand, when the chlldren were asked to attach
verbal labels to the trilangles, circles,squares, etc. shown

to them, they exhilblted less proficlency, with mean scores

1Such a measure may of course, also be a reflection of
conformity to experimenter directions, or of a number of other
personal attributes including the abllity to translate a time
concept (slowly) into a concrete action pattern.

2In this small study, the white chlldren were found to .
be significantly faster (twice as fast) as the black children
tested. A comparison of the scores of 13 chilldren of each race
was carried out. (Burke, Karen, "A Survey of Selected Self-
Control Measures in Elementary School Children", Unpublished
Study, Perceptual~Motor Learning Laboratory, UCLA, 1970.) -
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ranéing from 2.48 to 3 correct out of a possible 6. It was
* thus apparent that the children initially.could visually
perceive the geometric patterns, but thelr ability to name and
compare these same figures was not as correctly.

The initial letter recognition scores indicated that many

. 0of the children were reasonably proficient at verbally identify-
ing the letters of the alphabet with the mean scores ranging
from 17 to 23 (out of 26). At the same time, it must be
remembered that the population of children upon which these
means were obtained ranges . to the fourth'gfade, and also the
often overlnoked fact that one~half of the children who contri-
bute.to any mean, score below that mean! Thus it 1s obvious
that many more of the children included did not know all the
letters of the alphabet, a deficiency which has been shown to
correlate significantly to reading success (5 ).

Closer inspection of the mean score reflecting letter
recognition reveals that the ability to verbally identify a
letter, and to say the letters and to write them when presented
in random order,seem about equal. At the same time, the score
obtained when the children were asked to repeat the alphabet
in correct order did not result in mear scores which were as

. high (range 13 to 20 letters out of 26).

The scores on serial memory abllity revealed that the
‘chlldren as a whole, were better able to repeat a series of
letters verbally, 5 rewembered out of a final list of 8, than

they were to visually arrange items to be remembered.
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The pre-test spelllng scores were obtalned only from the
children in grades 2,3, and 4. Twenty words commonly found
in spelling lists in these grades were glven. The scores reveal
that the chlldren dealt with in thls experimental program were
not very proflcient spellers, as only one group mean reflects
a score as high as 10, while the others range from 6 to 7.6
out of a possible 20 correct.

As can also be seen upon comparing the mean scores of the
various groups employed 1n thls program, they evidenced
different initial capacities. The "Learning Games Group",
for example, exhlblted better abllity to recognize letters of
the alphabet on the initial testing (23 out of 26) than-did
all the other groups (from 17 to 21 out of 26). The mean I.Q.'s
of two of the groups simllarly evidenced differences, with two
of the groups averaging 90, while two other groups averaged
about 80. These differences are partly accounted for in fhe
analyses of varlance presented later 1n this chapter, page .
as they are based upon intra-group differences in pre-test
and post test means. Conslderations of-time, facllitles,
and expediency dictated the keeping of a similar type of
experimental or control group within a single school.
Attempting to carry out more than one type of program within
a single school could have, of course, resulted in initlal

group means which might have been more simllar to each other.
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TABLE II

MEAN SCORES BY LEARNING GAMES GROUP
IN PRE-YESTS AND POST TESTS, AND
COMPARISON OFf DIFFERENCES VIA t TEST

(N=35)
TEST PRE-TEST POST TEST
Signif-
_Mean S.D. Mean S.D. t icance
1.1.q. | 92.57 ]1&.1&[1 89.86 || 11,33 i 1.86 || 5%
2,Body Perception 7.371| 2.30 8.69|\ 1.53{] 4.96 {|1%
3.Agility 6.31| 1.861| 7.89(| 1.26| 7.31 ||1%
4.Balance ' 6.63|| 2.06 7.43 || 1.52]] 3.42 |19
5.Locomotor Agility 5.891| 1.01 7.20 || 1.78]| 6.76 1%
6.Persistance 14,71 |{ 5.50 || n2.49 || 5.33||41.71 [|1%
7.Pattern'Recognition . ﬂ
(Visual) 5.911] 0.29 6.00 || 0.00|| 2.04 ;!5%
T
8.Pattern Recognition !
(Verbal) 3.09 || 1.08 || 5.09 || 1.03}[14.92 1%
9.Letter Recognition éi
(Verbal) 23.06 || 5.28 || 25.77 || 0.65 {|24.77 :11%
10.Letter Recognition ;}
(Written) 02,34 (| 5.49 || 25.83 {{0.413} 3.90 {i1%
i IR
ll,Letter Recognition '5
(Sequence) 20.86 (| 7.16 || 25.49 || 1.78 ]| 4.54 i1%
12,Serial Memory Ji
(Auditory) 5.00 (| 1.64 5.89 || 1.74 | 4.26 |il%
13.Serial Memory .
(Visual) 4,571 2.21 6.11 {|1.85}| 5.35 {|1%
14,Serial Memory
(Motor Visual) 6.26 11 1,59 6.69 {11.821} 2.01 ||5%
15.Spelling 10.76 11 6.19 || 13.63 || 4.96 || 4.06 [11%
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TABLE IIIX

MEAN SCORES BY CLASSROOM TUTORING GROUP,
IN PRE-TESTS AND POST TESTS,
AND COMPARISON OF DIFFERENCES VIA t TEST

(N=32)
TEST PRE-TEST POST TEST t Signi-
flcance
" L . Mean ™ ' S.D. Mean S.D.
1.I1.Q. 90.03 18.78 89.38 20.37 .333| N/S
2.Body Perception 5.72 2.38 7.41 1.97 5.91 || 1%
3.Gross Agility 6.09 || 2.33 7.37 || 1.87 u.59 i 12
4,Balance 6.16 1.79 6.44 1.56 1.26 §€N/s
5.Locomotor Agllity 6.16 || 1.50 7.03 || 1.59 4.42 - 1%
6.Persistance 14.78 || 6.19 ||e5.69 ||17.88 4.38 ' 12
7.Fattern Recognitilon ﬁ
(Visual) 5.81 0.47 5.97 0.20 2.07 ' 1%
8.Pattern Recognition I
(Verbal): 3.00 1.20 5.38 0.86 16.53 i 1%
9.Letter Recognition ﬂ
(Verbal) 19.44 8.10 25.53 0.87 4,53 1%
10.Letter Recognition .
(Written) 17.69 8.38 25.06 1.28 5.49 . 1%
11.Letter Recognition .
(Sequence) 16.25 |]10.80 22.16 4,86 H.19;; 1%
12.Serial Memory - 1
(Auditory) 5,47 1.12 5.09 |{ 1.93 .12/ N/S
13.Serilal Memory ,
(Visual) y.25 || 2.36 5,06 || 2.66 .15]|| N/8
14,.Serial Memory
(Motor Visual) 5.66 1.88 5.59 2.65 .22 1| N/S
15.Spelling 6.06 4,92 9.72 4,94 5,83 1%
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TABLE IV

MEAN SCORES BY PHYSICAL EDUCATION GROUP,
IN PRE-TESTS AND POST TESTS,
AND COMPARISON OF DIFFERENCES BY t TEST

(N=29)
Signif-
TEST PRE-TESTS POST| PESTS || t icance
Mean |}S.D. Mean S.D.

1.1.q. - 80.10 |[21.54 |[go.52 ||17.74) .15] ws
2.Body Perception 6.52 2.46 7.93 1.96(|4.53/! 1%
3.Gross Agility 7.28 2.31 7.93 1.78|| ..12|; N/S
4.Balance 6.17 || 1.93 || 7.31 || 1.26(|4.67 12
5.Locomotor Agility  7.31 || 1.51 || 8.72 || 1.48{|7.05] 1%
6.Persistance 18.28 8.13 41.31 [122.70 6.9ﬂ! 1%
7.Pattern Recognitlion | H

(Visual) 5.83 || 0.39 || 6.00 || 0.00||2.42[; 1%
8.Pattern Recognition ﬁ

(Verbal) 2.48 1.52 3.28 1.53]13.86 1%
9.Letter Recognition E

(Verbal) 17.83 9.17 |[22.90 5.66(,4.33, 1%
l0.Letter Recognltion ' 'i

(Written) 17.2% 9.62 (|22.55 6.81{ 4. b0 1%
11.Letter Recognition ' |

(Sequence) 13,10 {|11.10 }{20.86 7.24{15.53: 1%
12.Serilal Memory

(Auditory) 5,03 || 1.50 || 5.38 || 2.22||1.24} N/S
13.Serial Memory

(Visual) . 3.79 2.70 5.11 2.56||3.7Y4; 1%
14, Serial Memory .

(Motor Visual) 6.69 || 1.40 || 6.03 || 2.39||2.19| 5%
15‘Spelling 7021 5056 9069 6078 3'2 1%
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TABLE V

{EAN SCORES .BY "NO ACTIVITY" CONTROL GROUP,
IN PRE-TESTS AND POST TESTS,
AND COMPARISON OF DIFFERENCES BY t 'TEST

(N=31)
‘ Signi-
TEST A PRE-TESTS POST TESTS t Tficance
1.1.. g1.23 ||17.50 ||82.68 ||15.45 || .67!'N/s
2.Body Perception 6.03 || 2.53 || 7.22 || 2.78 X
3.Gross Agility ' 6.68 1.93 7.74 1.30 {13.43..1%
4 .Balance - 6.35 || 2.20 || 7.61 || 1.32 ||4.6313
5.Locomotor Agllity 6.81 1.23 7.61 || 1.58 !H.l2%:1%
6.Persistance 10.16 || 8.61 ||23.39 ||12.01 |{2.91; 18
7.Pattern Recognition if 3
- (Visual) 5.97 G.20 5.97 0.20 |:0.00: N/S
8.Pattern Recognition % ;
(Verbal) o.48 || 1.46 || 3.22 || 1.26 !i4.16: 1%
9.Letter Recognition ' | ;i ﬁ
(Verbal) - 21.23 || 7.59 {|25.48 || 1.00 |:63.39i 1%
10.Letter Recognition ; %% ﬁ
(Written) 20.26 || 8.18 {|24.94 || 1.42 || .84 N/S
11.Letter Recognition _ i ¢
(Sequence) 17.48 9.21 [{23.06 5.84 ' .34 N/S
12.Serial Memory ?
(Auditory) ' 5.16 1.35 5.7 2.07 || 2.26/: 5%
13.Serial Memory ﬁ
(Visual) 4.13 2.00 5.90 2,61 |[5.58! 1%
14.Serial Memory B o H
(Motor Visual) 6.26 || 1.39 || 6.13 || 2.17 {| .48 1%
15.Speiling 7.65 || 5.72 || 10.52 || 5.65|]3.93] 12
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Inter-Group Comparisons of Mean Scores Obtained From
Pre- and Post Program—Testinngroprams.

The data contalned on’ Tables II through v permtts several
interesting comparisons to be made between the various group
means obtalned prior to and at the completlion of the study,
in the varilous tests to which'the children were exposed.

Not all of these have been examined in the paragraphs which
follow; however, 1t 1s believed,thet the ones selected, provide
meaningful insights into the problem evaluated.l

For example, the pre~test means in the measure of self-
control used (slow line walking), were similar in the Learning
Games Group and in the Classroom Tutoring Group (14.71 and 14.78
seconds), thelr firal mean scores were highly dissimilar.

The final mean score for the children in the Learning Games
Group, exposed to relaxation training and to the impulse
control activities, was only 25.69 seronds (S.D. = 17.88).

The value computed between these final means was 5.03, signifi-
cant at the 1% level of confldence. It is interesting to note

also the difference in the two standard deviations on the part

~of these two groups. The significantly larger "spread" on

- the part of the Classroom Tutoring Group indicates that within

that group, there were a number of children who remalned
highly active and not prone to exhilbit much self-control when

asked to move as "slowly as you can".

lMost of the following comparisons involve contrasting the
Learning Games Group with the pre-test and post test scores ob-
tained from the Classroom Tutoring Group. Elght children of the
2nd grade in the so-called "N6 Activity" Control Group were
unexpectedly glven 5-day-a-week tutoring shortly after this
study was 1instituted. 91—



The data on Tébles II through V also indicates that the
children exposed to classroom tutoring and to the learning
games, evidenced highly similar improvement and filnal scores
on the two measures of pattern recognition and in two out of
three of the measures of letter recognition employed. However,
the children in the Learning Games Group performed better when
asked to recite the alphabet in order, than did the children
in the Classroom Tutoring Group (respective means were 22.16
letters, S.D. 4.86, and 25.49 letters, S.D. = 1.78 out of 26
for the two groups). The t computed between these two flnal
levels of achievement indicated a difference significant at
the 1% level in favor of the children exposed to the learning
games (t = 3.55).

In all three measures of serial memory, the children gilven
learning games scored significantly higher than did the
chlldren glven specilal classroom tutoring; thls despite the
fact that only one o6f these scores was based up&n the type of
task directly inserted into the educatlonal regime of the

chlldren who received special help 1n a more active manner.

"All of the final differences in the mean scores between the

Learning Games and the Classroom Tutoring Groups, were signif-

" 1cant at the 5% level, and in favor of the child in the Learning

Games Group. The t scores were 1.76 for auditory serial‘
memory, 1.83 for visual serlal memory and 1.93 when the final
means obtained from the task involving the duplication of
another child's movements in total body'movemenf tasks; were

éompared.y
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Further analysis of the data-obtained from the three serial
memory tasks indicates that all scores refleétéd significant
change when the pre-test and post test comparisons were made
within the Learning Games Group. When the same three compar-
isons were made within the Classroom Tutoring Group, no
significant changes took place.

The Learning Games Group evidenced significantly superior
performance in their final spelling test, when contrasted to
the scores of the children who were glven special small-group
classroom tutoring., The spelling test, consisting of 20
words, was given initially and at the completion of the program
and was not placed in the two trend tests, nor were the specific
words on the list, compililed after consulting a number of
spelling lists for children in the 2nd, 3rd, and U4th grades.

The Classroom Tutoring Group was able, on the average, to
spell 9.72 (S.D.=4.94) words out of the 20 word list at the
completion of the semester's program; while the children in
the Learning Games Group, registered a significantly higher
score of 13.63 words (S.D.=4.96). The t value for this

- comparison was 3.18(significant at the 1% level of confidence)

Correiation of Initial Scores and a Factor Analysis.

The scores obtained from the 128 subjects tested initialily

were inter-correlated and a factor analysls was carried out

2Rirst grade children Were not glven this spelling test
during either the pre- or the post test period.
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using the varifax rotation method. Elghteen variables were
factor analyzed and age was factored out.

The correlation matrix 1s found on Table VI. A cursory
inspection (observation analysis)of this matrix reveals that
moderate slignifilcant positive correlations of the order of
.4 between I.Q. and verbal identification of letters and patterns
probably indicates a common verbal abllity needed to accompllsh
all three types of tests. Serial memory scores, the abllity
to recite the alphabet in order and to recognlze letters of
the alphabet, also disclose factors of audltory and visual
memory probably common to these kinds of tasks.

Moderate posltive and slgnificant correlations between
the measure of self-control in the battery (slow line walking)
and spelling, .42, and the ability to write letters of the
alphabet after seeing them one at a time, .33, probably indicate
that attention and self-control are qualitiles common to these
two tasks.

Common skills are also likely in the tests involving letter
recognition, and serial memory abllity and spelling, judging
from the moderate to high correlations obtained when spelllng
scores were contrasted to those of the former two types,

{range from .30 to .Th).

Factor Anzalysils.

In an effort to i1solate factors common to groups of the
tasks 1n a more exact manner, a factor analysls was employed.
Using the varifax rotation ﬁethod, three factors emerged as
seen on Table VII. Only factor loadlngs exceedlng .30 are
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listed on Table VII.

Factor I was named "Perception and Identifi:ation of
Symbols" due to the }oadings of the three-letter recognition and
spelling scores. The factor 1s also contributed te by the
scores from the serial memory tasks, and from the pattern
recognition score in which a verbal identification of patterns
was required. Interesting also is the fact that the "body
perception" score loaded .52 on this factor, indicating that
successful performance in this type of test 1s probahly more
dependent upon a child's vocabulary and verbal abiiity than
a true test of the percéption of his body; or perhaps that the
body parts are in some way similar to the maturiﬁg child as
are other symbols, .i.e. letters and patterns external to his
body. It is also believed noteworthy - that the score in
persistence, i.e. a measure of self-control in line walking,
contributed to a moderate degree (.38) to the total factor,
in which the majority of scores were of a perceptual and/or
a cognitive nature.

Factor II was named "Gross-Motor Ability", andvcontained,
as can be seen on Table VII, scores from the two agllity tests
and the balance test. Contributing also to this factor are
the scores from the measure of body nerception used in the
'study (verbal identification of body parts), and from the
measure. of self-control (persistence) involving slow line
walking; it is velieved important to point out that whatever
is evaluated when asking a child to identify his body parts

and to wallk a lirne as slowly as he can, correlates lo¥er with
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this "movement" factor (.36 and .30 respectively), than with
the previous "academic" factor (.52 and .38 respectively).

The third factor was not clearly delineated, and contained
two scores: one from the Peabody Picture Test of I.Q., and a
second score (loading .39) from the test involving the verbal
identification of six common geometric figures. In previous
data collected in this project, it was found that thére was
a high correlation between the Lorge Thorndike of I.Q. and the
Peabody (.75);ﬂwith these same two scores evidencing no
significant positive correlations with any of the academic
and pre-academic scores obtailned.

Inter-Group Improvement Scores, by Test, Surveyed via One-Way
Analyses of Variance

Inspection of the data from Table VIII indicates that
overall, only in the test involving verbal recognition of
geometric patterns and in the test assessing the abllity to
recall numbers presented verbally, are there significant d4iff-
erences in the improvement scores (pre-test scores subtracted
from the post test scores) between the groups. Thus it
appears that by the end of the semester, the improvement within
and between the various groups was highly similar in 12 out
of the 14 measures obtained. At the same time, Tables IX and X,
which follow and reflect improvement at various points within
the semester, are more revealing of how rapidly some of the
basic concepts and academic operations contalned in the varlous
trend tests given twice during the semester were acquired by the

children participating in the various groups and sub groups.
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TABLE VII
FACTOR ANALYSIS OF PRE-TEST SCORES

THE VARIFAX FACTO? MA%R%X FOR 15 VARIABLES
N=140

‘ FACTOR I: Memory and Perceptlon of Symbols
.9i Written Letter Recognition

.88 Verbal Letter Recognition

.83 Letter Recognition in Sequence
.81 Spelling

.69 Visual Serial Memory

.52 Body Perceptilon

.41 Auditory Serial Memory

.38 Persistence, Line Walking

.36 Auditory-Visual ‘Serial Memory
.33 Verbal Pattern Recognition

FACTOR II: Gross Motor Abllity
.71 Gross Agllity |
.64 Balance
.63 Locomotor Agllity
.36 ~Body Perception

.30 Perslstence

FACTOR III: I.Q.
.93 I.Q.
.39 Verbal Pattern Recognition

O ‘ "9 8'




TABLE VIII
ONE WAY ANALYSES OF VARIANCE COMPARING,

BY TEST, INPROVEMENT BETWEEN PRE- AND _
POST TEST SCORES OF TOTAL SUBJECTS, ALL FOUR GROUPS

F _SCORE_FOR I.q.

Source SS. Df MS F Sig
Between Group _

Variance 173.38 3 86.69

1.104 N/S

Within Group 6752.26 | 123 78.51

Variance
Totals 6925.64 | 126

F SCORE FOR. BODY PERCEPTION

Sourcc SS Df MS F Sig
Between Group

Variance b.71 3 2.36
Within Group ' .327| N/s

Varlance 641.01 123 7.20

F SCORE FOR GROSS MOTOR TOTAL
Source ss Df MS F Sig
Between Group 1

Variance 5.75 3 2.87
Within Group .131 N/S

Variance 1947.16 | 123 21.88
Totals 1952.91 125 i
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(Table VIII, cont.)

I" SCORE FOR GROSS AGILITY

Source SS Df MS P Sig
Between Group
Variance 2.92 3 1 46
Vithin Group 279 N/S
Variance 465,33 123 5.23
Totals 1468.25 126

F_SCORE FOR BALANCE

Source SS Df MS F Sig
Between Group
Variance 4,96 3 2.23
Within Group .566 | N/S
Varilance 350.28 123 3.94
Totals 354,74 126

F SCORE FOR LOCOMCTOR AGILITY

Source SS Df. . . NS F Sig
Between Group . |
Variance 5.94 3 2.97
lithin Group .878 N/S
Variance 300.97 123 3.38
- - ;
Totals '306.91 126

o ~100~




(Table VIII, cont.)

F_SCORE_FOR PATTERN RECOGNITION (VISUAL)

Source SS Df MS F Sig
Between Group LA11 3 .205

"Variance 1.120 N/S
Within Group | 16.48 123 .183

Variance h
Totals 16.89 126

F SCORE FOR PATTERN RECOGNITION (VERBAL)

Source ss Df MS F Sig
Between Group h2,67 3 21.33

Variance 6.06 1%
Within Group 313.29 123 3.52

Varlance
Totals 355.96 126

F SCORE FOR LETTER RECOGNITION (VERBAL)

Source S8 Df MS F Sig
Between Group 54,97 3 27.49 '

Variance .423 N/S
Within Group 5779.88 123 64.94

Varlance
Totals 5834.86 126
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(Table VIII, cont.)

F _SCORE FOR LETTER RECOGNITION (WRITTEN)

Source SS Df MS F Sig
Befween Group |
Varlance 108.54 3 54,27
Within Group - .782 N/S
Varlance 6172.58 123 69.35
Totals 6281.12 126
F SCORE FOR LETTER RECOGNITION (SEQUENCE)
- Source - SS Df MS F Sig
Between Group
Variance 56.18 3 28.09
Within Group .292 N/S
Variance 8643.79 123 96.04- :
Totals - 8699.97 126
F SCORE FOR SERIAL MEMORY (AUDITORY)
Source SS Df MS F Sig
Between Group
Variance 31.10 3 15.55
Within Group . b5 5%
Variance 306.9C 123 3.74
Totals 338.00 126 L
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(Table VIII, cont.)

F SCORE FOR SERIAL MEMORY (VISUAL)

Source S3 Df MS F Sig
Between Group
Variance 6.11 3 3.06
Within Group ' Laul N/S
Variance 556,59 123 6.87
Totals 562.70 126

F SCORE FOR SERIAL MEMORY (MOTOR-VISUAL)

Source SS Df MS F Sig
Between Group
Variance 2.42 3 1.21
Within Geoup . 400 N/S
Variance 247,77 123 3.02
Totals 250.19 126

F SCORE FOR SPELLING

Source SS Df MS i) Sig
Between Group A
Variance 25.69 3 12.84
Within Group : LTUG N/S
Variance 1530.79 123 17.20
Totals 1556.48 126
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(Table VITI, cont.)

ONE WAY ANALYSES OF VARIANCE, COMPARING IMPROVEMENT
BY GROUP, AND TEST FROM THE PRE~TEST SCORES
TO THE FIRST TREND TEST SCORES

A. F SCORE FOR IMPROVEMENT IN SERIAL MEMORY (VERBAL—MOTOR)

SS Df MS F Sig
Within Group
Variance 4,56 3 2.28
Between Group : .522 N/S
Variance 401.17 123 4,36
Totals 405.753

B. F- SCORE FOR IMPROVEMENT IN BODY PERCEPTION

SS - pf MS i3 Sig
. ]
Within Group : 1
Variance 11.20 3 5.60 -
Between Group LT11 N/S
Variance 724,13 123 7.87
Totals 735.33

C. F SCORE FOR IMPROVEMENT IN LETTER RECOGNITION (WRITTEN)

S3 Df MS F Sig
Within Group
Variance 83.09 3 u1,54
Between Group 2.37 5%
Variance 1596.52 123 17.54
Totals 11679.62
| - ~104-




(Table VIII, cont.)

D. F SCORE FOR IMPRUVEMENT IN PERSISTENCE

SS Df MS F Sig
Within Group 919.53 3 454,76
Variance
3.61 1%
Between Group
Variance 11575.76 123 127.21
Totals 12495.29

E. F SCORE FOR IMPROVEMENT IN PATTERN RECOGNITION (VERBAL)

Ss Df MS F Sig
Between Group | i
Variance 16.32 3 8.16 '
Within Group 2.75 5%
Variance 272.64 123 2.96
Totals 288.96

F. F SCORE FOR IMPROVEMENT IN LETTER RECOGNITION. (SEQUENCE)

Ss Df MS P Sig
‘Between Group
Varilance 17.10 "3 8.55
Within Group .275 | N/8
Variance 2813.11 123 31.02 '
Totals 2840.13
-105-



TABLE IX

ONE WAY ANALYSES OF VARIANCE COMPARING,
BY TEST, IMPROVEMENT BETWEEN PRE-TEST SCORES

AND THOSE IN SECOND TREMND TEST, BY GROUP, TOTAL SUBJECTS,
IN SELECTED TESTS

A. F SCORE FOR IMPROVEMENT IN SERIAL MEMORY (VERBAL~-MOTOR)

SS Df MS F Sig
Between Group
Varilance 4,19 3 2.09
Within Group . 305 N/S
Varlance 604.76 123 6.87
Totals 608.96

B. F SCORE FOR IMPROVEMENT IN LETTER RECOGNITION (SEQUENCE)

SS Df MS R Sig
Between Group
Variance 57.12 3 28.58
Within Group .375 N/S
Variance 6999.43 123 76.08
Totals 7056.59

C. F SCORE FOR IMPROVEMENT IN LETYER RECOGNITION (WRITTEN)

Ss Df MS . F Sig
Between Group ﬂr
Variance 61.81 3 30.90
Within Group .578 N/S
" Variance 4594,00 123 54,42
Totals Lk655.81
-106-




(Table IX, cont,)

D. F SCORE FOR IMPROVEMENT IN PATTERN RECOGNITIO!' (VERBAL

' RESPONSE)
SS Df MS F Sig

Between Group - 21.50 3 10.75

Varlance

Y g 5.63 1%
Within Group

Variance: ' 177.46 123 1.91
Totals 198.96

E.  F SCORE FOR IMPROVEMENT IN PERSISTENCE (LINE WALKING)

Ss Df MS F Sig
: ¢
Between Group
" Variance "25533.86 3 12766.93
Within Group . 25.92 .| 1%
Varlance 45193.13 123 482,40
Totals 71326.99
P, SCORE FOR IMPROVEMENT IN BODY PERCEPTION
SS Df MS F Sig
Between CGroup
Variance 11.48 3 5.74
Within Group .915 N/S
Varilance 538.91 123 6.28
Totals 550.38
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RESULTS OF THE FIRST TREND TESTS

The data from two Tables (Table IX and Table X), contains
information through which comparisons of group improvement by

the time the first trend test was given, may be analyzed. The

P scores on Table IX reveal that, based upon a one-way analysis

of varlance using the differences between the'pre-test and the
first trend tests, ﬁhere was. as much inter-group variance

as there was intra-group variance, 5 of the 6 trend tests
glven (serial memory of movements, body perception, and in
letter recognition in sequence). In the other 3 tests, signifi-
cant inter-group differences in improvement do exist. The
tests evaluating letter recognition (via written and verbal
response), that evaluating self-control (via the persisﬁence
test of slow line walking), as well aé the test of the verbel
identification of six common geometric‘patterns, reveal that

a significantly greater amount of improvement was registered
by one or more of the groups than was true of the others.

The nature of that improvement can be seen upon inspection

.of Tables II through V, as well as Table XI. These grodp

changes will be diScussed, by test, in the paragraphs which

follow. o _
Body Perception Score: Initially, the scores on this test

(with a top score of 10 points possible), ranged from 5.72
to 7.37 with the best mean score being posted by the Learning
Games Group. After six weeks into the program, at the time the

first trend test was adminstered, all the groups had registered
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inmprcvement in thils score, and at the same time, the score of
the Learning Games Group had approached the maximun possible
of 10 (9.18, S.D. = 1.10).

By the time this trend test was gilven, after six weeks,

the Learning Games Group mean of 9.18 was significantly higher

(t=2.52) than the nearest mean score posted by the groups who
had received no special physical activity, or by the Tutorial
Program (8.07). At the same time, the Léarning Games Group

was significantly better than the group who had been exposed

to classroom tutoring and ir which body perception practice had
been given verbally {(mean of 7.50).

Sixteen out of 35 (46%) of the childrern in the Learning
Games Group posted perfect scores of 10 in this test of body
part recognition, by the sixth week of the program; while the
results of the children in the other three groups Were not
comparable. 3U4% of the children in the Control Group had a
perfect score (10 out of 29). Only 9% of the children in
the Physical Education Group had a perfect score by the time
the first trend tests were- administered (2 out of 32), while
only 15% or 5 out of 33 of the children given special classroom
tutoring, were able to achieve a score of 10 in this test by

the sixth week of the program.

Persistence: The persistence of self-control measures

‘evidenced no significant improvement on the part of the children

in the Learning Games Group by the time the first trend test
was administered. Initially their mean score was 14.71 seconds

when asked to walk a line as slowly as they could, and by the
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sixth week a mean score of 23.4l4 was posted {Table X). There
was no significant dilference in this mean score and the means
of the group given classroom tutoring (mean = 24,78, t=30),
nor that of the Controls (mean = 20.82, t=.86)

Pattern Recognition (Verbal); The verbal identification of

the six geometric figures presented to them, was initially
difficﬁlt for most of the children. As can be seen on Tables

IT through V, the average scores for the various groups averaged
from about two and one-half to three correct, out of six. By
the time the first trernd test was gilven, however, two of the
groups who had been given special training in this type of

task (the Learning Games Group and the Classroom Tutoring Group)
were significantly better than the other two groups, based

upon comparisons of their mean scores. (Table X).

For example, there was a significant difference (t=5.53)

. between the score posted by the group given classroom tutoring

and the group given physical education. At  the same time,
there was no signifiéant difference between the mean scores,
at this point in the semester, of the children given patfern
recognition training in the small group meeting in a classroom
(mean = 4.93) and those learning pattern recognition via learn-
ing games (mean = 4.62).

Among the children in the latter two groups given speciail
training in pattern recognition, by the sixth week of the

program, 18 could name all geometric figures correctly (18%)

. while only one child in the other two groups could correctly

identify the six common geometric figures presented to the chil-

dren.
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TABLE X

MEANS AND STANDARD DEVIATIONS,
BY GROUP AND BY TEST,
FOR THE FIRST TREND TES3TS

A. PHYSICAL EDUCATION GROUP  (N=29)

TEST MEAN S.D.
1. Body Perception 7.38 2.40
2. Persistence 13.86 9.41
3. Pattern Recognition

(Verbal) 3.21 20,24
4. Iletter Recognition 20.24 8.28

(Written)
5. Letter Recognitilon

(Sequence) 16.96 9.76
6. Serial Memory

(Motor-Visual).' 5.00 2.85
B. NO ACTIVITY CONTBQLS (N=28)

TEST IMEAN S.D.
1. Body Perception 8.07 2.09
2. Persistence 20,82 9,42
3. Pattern Recognition

(Verbal) 3.07 1.49
I, Letter Recognition

(Written) 21.57 6.95
5. Letter Recognition

(Sequence) 19,82 8.55
6. Serial Memory '

(Visual-Motor) 5.78 1.93
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(Table X, cont.)

C. CLASSROOM TUTORING GROUP  (N=30)
, . TEST - MEAN S.D.
1. Body Perception 7.50 2.07
2. Persistence 24,68 17.60
3. Pattern Recognition |
(Verbal) 4,93 .93 :
4, Letter Recognition ‘ ;
: (Written) 21.30 5.16 .?
, :
5. Letter Recognition :
(Sequence) 18.77 9,41 f
-
6. Serial Memory ;
(Visual--Motor) 4,38 2.56 :
D, LEARNING GAMES GROUP, EXPERIMENTALS (N=35)
TEST MEAN s.D.
1. Body Perception 9.17 1.10
2., Persistence 23.44 14,22 ?
3. Pattern Recognition %
(Verbal) 4,62 .88 i
4, Letter Recognition
(Written) 25,12 1.94
|
5. Letter Recognition ;
(Sequence) 23.82 4,86
6. Serial Memory
(Visual~ilotor) 5.73 1.71
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Letter Recognition (Sequence): The test requiring the

children to say the letters of the alphabet in order, was also
given during the sixth week of the program as part of the trend
test. Again, the children 1n the Learning Games Group posted

a significantly superior mean score (mean = 23.82, as compared
to the nearest mean of 19.82 by the Controls, t=2.17). The
children in the Learning Games Group were also able to perform
significantly better on this test as compared to a mean of
23.82 (£=3.77) (Table XI).

Using the criterion of a perfect score of 26, again,
interesting comparisons between the various groups can be made,
and the differences are marked. For example, 57% of the
children in the Learning Group were able to say the letters of
the alphabet in order by the sixth week: wkile only 34%

(10 out of 29) in the Control Group, 38% (12 out of 31) in the
Classroom Tutoring Group,. aui 15% (5 out of 33) in the group
receiﬁing physical education, were able to do so by this tlme
iIn the program.

Serial Memory (Visual-Motor): The serial memory task

administered partly through the program in the trend tests,
was simllar to the training receilved by tue Learning Games Group3

" Letter Recognition (Written): In the test 1nvolving whether

or not the children could identify verbally Iletters of the

alphabet and then write them correctly after the letter had

3A child had to copy, 1n correct sequence, the movements
" of another chlld within various confilgurations on the floor.
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been removed from sight, agaln the mean scores by the children
in the Learning Games Group wers significantly higher (mean =
25.12, t=3.77) than the mean scores of the children in the
group scoring next-highest (Classroom Tutoring Group mean =
21.30). However, 1t should be remembered (Tables II through V)
that inltlally, the meen score of the chlldren placed in the
Learning Games Group was higher than those of the cother three
groups. However, initially these differences were not signifil-
cant. The t score obtalned is 1.18 when the initial means
in. this test of letter recognition by the Learning Games Group
(mean = 22.34) 1s comparsd to that of the group scoring next-
highest 1n the pre-testing period (Controls' mean = 20.62).
Thus by the time of the adminlstration of the first trend
test, the Learning Games Group had achleved significantly
higher overall scores in this test than had any other group,
while initilally thils was not true. Further 1lllustrating this
point, 1s the finding that by the sixth week of the program
during which the trend tests were given, 24 out of 35 (68% of
the children in the Learning Games Group were able to say and
to write all 26 letters of the alphabet, while less than one-
half as many children in the other groups were able to do so.
Only 10 children 1n the Classroom Tutoring Group achleved a
perfect score on this test (out of 31, or 32%) by the sixth
week; while the same number in the Control Group (out of 29,
or 43%) achleved a perfect score, with even fewer in the group
héving only special physiéal education (6 cut of 33, or 18%)
were able to wrilte and say 2all 26 letters of the alphabet by
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the time of the first trend test.

Overall, the mean score 1n serlal menory for moveménts, of
the children in the Learning Games Group was not signifiéantly
higher than that achleved by the Control Group at this point in
the program (Controls' mean=5,78 and Learning Games mean¥é.72).

Summary of the Data: First Trend Test

By the time the program had progressed for six weeks, 1t
was found that the children in the Learning Games Group and
the group glven speclal tutoring, had achleved significantly

higher scorés 1n the verbal identification of geometric figures

than had the thildren in the other two control groups ("No

Actlvity" Control and Physical Education Group).

, .The abllity to remember, in correct 6rdef, the total body
poﬁements of another chlld and the abllity fo exhiblt self-
Zééﬁt%pl by the chlldren in the Learning Games Group, were
compgrable to the scores achleved by the Ehildren In the
other,fhree groups.

On the other hand, the twd measures'of letter recognition
revealed signifilcantly hilgher scores on the part:of the chilldren
exposed to learning games. For example, 68% of the chilldren
In the Learﬁing Games Group could verbally identify and wrilte
all 26 letters of the alphabet and 57% cf the children in this
same group could say all the letters of the aiphabet In correct
order, whille less than one-third of the children 1n the groups
exposed to speclal classroom tutoring or to physical education
activitles could identify all the letters of the alphabet in

ofder when asked to do s0 by the slxth week of the program.
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"It :was also. found that the scores in the measures of body
perception administered by the ¢ime the first trend tests

were glven, were significantly higher among the children in

- the Learning Games Group, as compar2d to the other groups.

During the initial pre-~testing period, these differences were

not seen whern the average scores were contrasteg.

RESULTS 'OF THE SECOND TREND TESTING

The same six tests were given during the 12th week of the
program on Tuesdays and Thursdays, in order not to interfere

with the educational programs in progress. Analysis of Varilance

.based upon differences between pre~test scores and second

trend test scores, by group and by test, (Table X) revealed
that there were significant inter-group differences 1ln measures
of pattern_recognition (verbal), and persistence (slow line
walking). It 1s believed, however, that more revealing are

the data appearing on Table XI, which permit comparisons

of performance levels reached by each of the groups in the six

ltests given to these children two-thirds of the'way through

the school semester. These resultsvwill be analyzed by test
in the paragraphs which follow. ' -

Bodv Perception Bv the time the second trend test was

given the superiority of the Learning Games Group had to some

degree disappeared. The Classroom Tutoring Group, for example,

~had in some tests "caught up with them.' At the same time,

however the differences in the mean scores between these two
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groups, indicated significant superiority on the part of the
Learning Games Group (mean = 8.73 versus 7.72 for the Classroom
Tutoring Group (t=2.18 signifilcant at the 5% level). The mean
scores fof the two other groups were significanfly below these.
Twelve out of 34, over one-~third of the children in the
Learning Games Group, scored a perfect 10 on thls test, evidenc-
ing the ability to identify left-right body parts and to make
even more complex judgements about their body, i.e. "touch
your left hand to your right knee", while only 8 in the
tutored group and in the Physical Education Groups scored 10
on this test. Even fewer, about 107 of the children in the
Special Tutoring Grecup could score 10 on this test by the 12th

week.

Persistence: In the line walking measure of self-control,

the Learning Games Group scored significantly higher than any
other group by the 12th week. As was stated, there were no

significant differences in these groups by the 6th week; however

.by the time of this second trend test, the Learning Games

Group took,on the average, almost a minute (57.94 seconds)
to walk a 12' line "as slowly as you can," while the group
scoring nearest to them, the children exposed to special
physical education, achieved a mean of 25.79 seconds in this
same task (t=4.96)

At the same tame, Table XII reveals that there was a
wide distribution of the scores in persistence achleved by the
Learning Games Group by the 12th week (SD 34.73 seconds), and
thus the performances recorded were highly specific and unique
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to each child. Many seemed to understand what slow meant,

and to become willing to place themselves under strlct controil
by this time 1n the semester 1n thls type of task, while still
others were not able and/or willing to exhibilt the same amount
of self-control.

Pattern Recogniticn (Verbal): Again the two groups in

which pattern recognition had been taught, the Learning Games
Group and the Classroom Tutoring Group, scored slgnificantly
better than did the other two groups on the abllity to recog-
nize and name six geometric flgures. As can be seen in
Table XII, the average scores for the Controls and for these
children in the Physical Education Group was about 3 to 3.5
correct out of 6, while the children 1n the other two groups
scored about 5 out of 6 correct. The differences between the
Classroom Tutoring Group's mean of 5.16, and that posted by
the children in the Physilcal Education Group of 3.55, was
significant at the 5% level of confidence. (t=5.50)

A tabulation indicated that about one-half of the chlldren
in the Tutoring Group (16 out of 30), and in the Learning
Games Group (18 out of 35) could name all 6 geometric flgures
correctly by the 12th week of the program, whereas only é small
percentage of the children 1in the other groups could do so
(1 out of 29 in the Physical Education Group, and 1 out of

28 in the Control Group).

Letter Recognition {(Written): In the task involving the
random presentation of the 26 letters of the aliphabet, which

required the child to first say the letter and then, after 1t
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TABLE XIT

MEANS AND STANDARD DEVIATIONS,
BY GROUP AND BY TEST,
IN SECOND TREND TESTING

A. PHYSICAL EDUCATION GROUP (N=29)

TEST MEAN S.D.
1. Body Perception : 7.48 2.19
2. Persistence 25.79 13.54

3. Pattern Recognition
(Verbal) 3.55 1,30

4, Letter Recognition
(Written) 22.38 5.33

5. Letter Recognition
(Sequence) 18.96 8.77

6. Serial Memory
(Visual-Motor) 5.93 2.50

B. NG ACTIVITY CONTROLS (N=28)

TEST MEAN S.D.
L "1, Body Perception 7.35 2.27
2. Persistence - 25.61 10.92

3. Pattern Recognition
(Verval) 2.95 1.50

i, Letter Recognition
(Written) 24,61 3.05

5. Letter Récognition
(Sequence) 22.12 5,84

6. Serial Memory
(Visual-}Motor) 5.61 2.13

Q -119-~




c. CLASSROOM TUTORING

(4

TEST ' MEAN S.D.
1. Body Perception 7.73 24.23
2. Persistence 24.23 5.16

3. Pattern Recognition
(Verbal) 5.17 1.01

4. Letter Recognition

: 5} Letter Recognition :
(Sequence) 21.03 7.00

6. Serial Memory
(Visual-Motor 5.56 2.17

D. LEARNING GAMES GROUP, EXPERIMENTALS (N=35)

TEST . MEAN . s.D.
1, Body Perception 8.75 1.70
2. Persistence 57.94 34.73
3. Pattern Recognition
- (Verbal) - 5.20 1.03
4, Letter Recognition .
(Written) 25.70 .67
5. Letter Recognition : “‘
(Sequence) 25.55 1.09
6. Serial Memory _ |
(Visual-Motor) 6.45 - 1.81
Q. -120-




was removed from sight, t6~wfite each one; the following results
were seen by the 12th week:

The Learning Games Group performed significantly better
than did the chlildren in the group given speclal classroom
tutoring. In the former group, the mean was 25.70, while 1n
the latter, the mean score was 23.33 (t=4.50). At the same
time, by this week in the semester, the chlldren in the Control
Group who were exposed to regular classroom teaching without
the addition of any speclal program, also scored reasonably
high in thils task, a mean of 24.61, which was not significantly
superlor to the mean of the Learning Games Group (t=1.81).

Agaln, with reference to a perfect score in this test of
26 cut of 26 letters of the alphabet correctly ldentified
verbally and in writing, the followlng tabulatlons were made.
Agaln the superiority of the Learning Games Group was lndicated,
as 80% of these chilldren cuuld correctly 1ldentify verbally
and write all 26 letters of the alphabet (28 children out of 35),
while only 30% (9 out of 30 children) in the group receélving
speclal classroom tutoring could do sc; and 34.4% of those in
the Physical Educatlon Group cuuld do so (10 out of 29 children).
In the "No Activity" Control Group, 18 out of 28 children
(64%) could at this point identify verbally and in written
form, all of the 26 letters of the alphabet. However, 5 of
these 18 perfect scores came from children who were glven
speclal tutoring 5 days of the week 1in a program initiated after
this experiﬁental program had begun, and which has been referred

to previously.
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Letter Recognition (Sequence): The findings 1n thils task

(saying the letters of the alphabet in order), by the 12th
week, parallel those data dlscussed in the previous sectilon.
The Learning Games Group was slgnificantly superior, posting
a mean score of 25.55 out of a possible 26. This was signif-
lcantly higher than that posted by the group glven speclal
classroom tutoring, of 21.03 (t=3.45), and by the group gilven
no speclal instruction (mean 22.12, t=3.12).y

Tabulatlon of data based upon the perfect execution of
this task, 26 out of 26 correct, revealed the following:
While 77% (27 out of 35 of the children 1n the Learning Games
Group) were able to score 26 on thls task, less .than 407 of
the children in the other three groups were able to do so.
Only 31% of the children in the Special Classroom Tutoring
Group (39%) were able to verbally repeat the alphabet
in order. Five additional children in the Learning Games
Group were able to recite the alphabet wlth only one error,
posting scores of 25.

Serial Memory (Visual-Motor): -The mean score of the

children in the Learning Games Group was not significantly
superlor to the mean scores of those in the other two groups,
by the 12th week of the semester, at the time thils second

trend test was administered.

uw1th the exception of the children in thils last group in
the second grade, nine of whom were glven dally classroom tut-
oring 1n small groups as part of another federal program.
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Summary of Data on Second Trend Test.

In summary, it was found that the mean score of the
Leérning Games Group was significantly superior to that of the
other three groups In the t{ests of body pérception, self~-
control (persistence), and in both measures of letter recognit-
ion '(verbal responses-written responses, and saving the alpha-
bet in order). 80% of the children in the Learning Games
Group could verbally identify and write all the letters of the
alphabet by this time in the semester, whereas only about 30%
"in the Classroom Tutoring Group could do so. 77% of the child-
ren in the Learning Games Group could order the letters in the
alphabet properly when reciting it, whereas less than 40%
of the children in the other three groups could do so,

The children in the Learning Games Group, and in the
Classroom futoring Group could identify almost all of the 6
geometric figures correctly, whereas the children in the other
two groups could on the average, identify only about half of
the figures presented to them.

The children in the Learning Games Group posted scores
which were comparable to those in the other groups, in the
test of serial memory ability involving the ability to watch
anc¢l repeat a serles of body movements.berformed first by

another child.
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DATA ANALYZED BY ORADE LEVEL

Within the following sectlon, analysis of the data by
grade is made, with an effort to focus upon pre- and post test
comparisons, as well as to survey the mean scores obtained
from the two trend tests. Analysls of the information obtained
from the first grade children has been subjected to a more
thorough analysis than that obtained from children in the upper
three grades. Consideration of the data ‘derivid from this
survey should result 1n movement curricula which are most

suited to individual needs within various maturity levels.

FIRST GRADE

Tables XII and XIIT contain data from the children in the
first grades, by school. The_first of these tables‘céntains
selected pre- and post test means (Table XII) while fhe second
is a éurvey of the trend tests obtained from the scores of
the first graders.

Persistence: In general, Table XII reveals that better

terminal scores were obtained on self-control from the children
in the first grade who were exposed to physical éducation,

thén from those taking part 1n learning games or in the other
.two groups. However, these terminal differences are not statis-
tically slgnificant, due to the small number of subjects within

each group and the large standard deviations.
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Pattern Recognition (Verbal): In general, the data

indicates that the first grade children in the Classroom
Tutoring and Learnirg Games Groups could verbally identify
fron, on the average, 4.5 to 5.l geometric shapes out of six

presented, while the children in the other two groups exhiblted

- the ability to identify, on the average, from 1.6 to 3.2 corr-

ectly.

A survey of this data 1ndicates that 7 out of 11 .of the
first grade children in the Learning Games Group could verbally
identify 5 or 6 of the 6 geometric shapes correctly, while 8
out of 9 of the children in the Classroom Tutoring Group could
score 5 or 6 correct in the post tests. In contrast, only 2
out of 10 of the children in the Control Group and none of
the 8 children in the group having only special physilcal
education, could do so at the completion of the 18-week program.

Letter Recognition (Verbal): Three groups of first graders,

by the time of the post test could, based upon the mean scores,
do well in the verbal identification in random order of the
letters of the alphabet. The meanfscofes of the first grade
children within the Learning Games Group, the Controls, and
the group receiving classroom tutoring, ranged from 25.3 to
2F.5. The children within the group receiving physical educat-

ion, however, posted a final mean score of only 17.1 {out of

.26). Only 1 out of 8 children -in this -latter group could

verbally. identify all 26 letters of the alphabet by the end
of the 18-weék period.

=125~



This test was not contained in the trend test batterles
so that the rate of progress to the final scores cannot be
ascertained on the part of the first graders in the program.
Thils type of trend analysis i1s carried out, however, in the
two sections which follow.

Letter Recognition (Written): 1in thls test, the chilld

was requlred to verbally identify, and then when the letter was
removed, to write the letter of the alphabet. The letters
were presented one at a time. As can be seen upon lnspection
of Table XIII, the children 1in the Classroom Tutoring Group
and 1n the Learning Games Group performed significantly better
than dild the children in the Control and Physical Educatilon
Groups. The former two groups posted final mean scores of
24.5 and 24.9, while the scores of the latter two groups
were significantly lower (15.8 for the Physical Education
Group, and 22.4 for the group receiving no special help).
Analysis of the number of first graders achleving a
perfect score of 26 on this test by tle end of the program,
by groap, revealed that 100% of the first grade chilldren in
the Learning Games Group could name 25 or 26 letters correctly
(7 had a score of 26, and 4 a score of 25). However, only one
out of 8 in the Physical Education Group achleved a perfect
score and an additional three had a score of 25 (37.5%).
44% had a score of 26 in the Speclal Tutoring Group (4 out of
9), none had a score of 25 in thils group; while only 5 out of
10 first grade children in the Control Group had a final score
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TABLE XIT

COMPARISON OF SCORES ON
PRE- AND POST TESTS BY
FIRST GRADERS, IN FOUR GROUPS

PRE-TEST POST TEST
l i
TESTS NO ACTIVITY| LEARNING { NO ACTIVITY ! LEARNING
- CONTROLS | GAMES CONTROLS | GAMES
Persistence M 13.5 10.5 23.3 16.2
SD h.h 2.6 10.0 9.1
Pattern Recog. M 2.2 2.5 3.2 b.s5
(Verbal) SD 1.7 1.0 1.2 1.1
Letter Recog. M 12.4 18.0 25.5 25.5
(Verbal) SD 10.3 7.0 1.2 0.9
Letter Recog. M 10.2 16.5 24,2 25.6
(Written) SD 9.5 6.5 1.7 0.5
Letter Recog. M 7.9 13.1 22. 4 24.9
(Sequence) SD 9.1 7.6 6.6 2.9
Serial Memory M 4.8 4.8 6.0 5.5
(Auditory) SD 1.8 0.7 1.6 1.5
Serial Memory M 1.9 2.8 4.8 5.6
(Visual) SD 2.1 1.8 2.7 1.6
Serial Memory M 5.6 5.3 5.5 5.8
(Visual- SD 1.5 1.7 1.3 1.4
Motor)
Spelling M 0.9 1.5 3.9 7.5
SD 1.4 . 3.4 2.9 2.9
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TABLE XII (Continued)

PRE-TEST POST TEST
TESTS PHYSICAL | CLASSROOM | PHYSICAL |CLASSROOM
. . |EPUCATION | TUTORING | EDUCATION |[TUTORING
Persistence M| 13.5 11.3 55,0 17.2
IR - SD ’4.’4 3.2 10.9 1’".2
Pattern ﬁecog. M 2.2 2.8 1.6 " 5.4
Letter Recog. M| 6.7 12.3 17.1 25.3
(Verbal) . spl 7.9 8.7 8.7 1.0
Letter Recog. - M| 4.4 10.0 15.8 24.5
(Written) sp| 5.6 7.2 10.0 1.6
Letter Recog. M| 0.9 2.0 13.9 18.3
(Sequence) SD 2.8 2.4 9.4 - 6,03
Serial Mempry M| 3.5 5.2 6.5 . 5.0
(Auditory) SD 1.2 1.2 1.5 1.2
Serial Memory - M 1.9 - 2.1 3.5 L. 5.1
Serial Memory M| 5.7 5.2 7.0 5.3
(Visual— . SD 106 1.2 1.2 2.0
Motor) : . _ ‘
Spelling M| 0.5 . 0.9 0.8 5.5
SD 0.5 2.0 1.1 ' 3'3
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PRE- AND POSTTEST SCORES OF FIRST GRADERS
IN SERIAL MEMORY OF ACTIONS,VISUAL CUES,BY GROUP

Figure 1
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PRE- AND POSTTEST SCORES OF FIRST GRADERS IN
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of 25 or 26 on this test (2=26 and 3=25).

As can be seen on Table XIII, the improvement on the part
of the first graders in the written and verbal ldentification
of letters was more rapld .than the progress shown on the part
of the first graders in the other groups. . By the flrst trend
test, for example, the Learning Games first graders posted a
mean score of 22.3, while that of the Speclal Tutoring Group was
only 18,3. By the time of the second trend test, the differ-
ences 1n these two groups was statistlically signiflcant
(t=4.08).

By the time the post tests were giVen, 9 out of 11 (82%)
of the first grade children in the Learning Games Group could
correctly order and verbally repeat all 26 letters of the

alphabet while the performance of the other three groups in

-this task was considerably poorer. For example, only one out

of 9 of the children given speclal classroom tutoring, could
do so (11%), 2 out of 8 in the Physical Education Group (25%),
and 5 out of 10 in the Control Group (50%) achieved a perfect
score of 26 on this test.

Serial Memory (Auditory): In general, upon referetice
to Table XIII, the'improvement'and final performance of the
children in the Learning Games Group was similar to that of
the other groups in this test. This test involved the ability
to remember and repeat back in order, numbers'giygn orally
by the tester. In general, the children in all groups progress-

ed from the ability to remember about ¥ to 5, until a final
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score of 6.

Serial Memory (Visual): The scores reflecting the abillity

to remember the order of a series of plctures presented
visually, agaln reflected iittle significant inter-group
difference on the part of the first graders tested. However,
the children given sveclal classroom tutoring, posted final
scores of from 5.1 to 5.6 1n this task, while those receiving
no speclal attention to thelr academic needs,progressed only
to scores of 3.5 and 4.8.

Serial Memory (Visual-Motor): While the final scores

for this test were roughly comparable (Table XII), this task
was glven as part of the trend testing. By the flrst trend
test, the score achleved by the Learning Games Group was 5.80,
with the remainder ranging from 4.45 (Controls) to 3.10 for
the Tutorial Group and 2.44 for the Physical Education Group.
By the time the second trend test was glven, again the Learning
Game means were the highest (6.10) while those of the other
groups were lower, 4.6 for tie Controls, 3.75 for the Physilcal
Education Group, and 4.6 for the Tutorial Group.

Thus 1t appeared that specific practice on the part of
the children in the Learning Games Group did indeed improve
this score, as would be expected, at a more raplcd rate than

t was seen in the scores of the various control groups.

Spelling: The final spelling test scores of the chlldren

in the first grade, appear on Table XIII. As can be seen, the

children in the Learning Games Group were, as a group, better
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than those in the other three groups (7.5 out of 20, as’

contrasted to scores ranging from 0.8 to 3.9).

Summary of the Data Collected From First Graders.

In general, the flrst graders exposed to learnlng games
evidenced faster improvement in the various tests of'letter
recognition and final scores which were higher than the first
grade chilldren in the other groups. The tests of serial
memory ability, with the exception of the test which matched
the tralning exercilses to which the first graders in the
Learning Games Groups were exposed, evidenced no inter-group
significant differences. |

Flrst grade chilldren in the Learning Games Group‘posted
a higher final mean score in the spelling test, whilé at
the same time, the first grade children evidenced no significant
inter—group differences 1n the measure of persistence used in
the study. The first grade children in the Classroom Tutoring
Group and those in the Learning Games Group, scored higher
than did the children in the other groups in the task reflect-
ing the ability to verbally identify 6 common geometric figures.

SECOND GRADE

The nine second grade children in the so-called "No
Activity" Control Group were, as has been mentioned, glven
special help from a federally-sponsored reading teacher for

45 minutes a day, five days per week. This program was
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instituted shortly after the children earmarked for the subject
program were 1lnitlally tested. It was declded to retain these

chiidren but at the same time, some of the data which follows,

may reflect distortion due to this tutoring.

Persistence: As can be seen on Table XV, the final

measures of persistence (or self-control), posted by the
Learning Games school and the group exposed to speclal physical
education, are comparable. (mean of 33.1 seconds, to a mean
of 33.9 seconds.)

Pattefn Recognition (Verbal): As was true with the first

graders and with the total subjects, the children exnosed

to special tpaining in pattern recognition, whether in a
classroom or 1in the form of learning games, posted scores
higher, about 5 out of 6 verbally identified correctly as
contrasted to the groups of childrern who did not recelve such
“training in the other two groups (final means of 3.4 and 2.9).

Inspection of the trend test batteries 1n which this

task was'included, indicates that.by the first trend test,

7 out of 8, and 7 out of 9 children in the Learning Games
Group and the Tutorial Group, could identify from 5 to 6 of
the 6 geometric figures correctly; while at this same point,
six weeks after the beginning of the program, only one out of
the eight children in the Physical Education Group, and one
out of the four children in the Control Group could identify

5 or 6 figures correctly.
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TABLE XIV

COMPARISON OF PRE-~ AND POST TEST MEANS
OF SECOND GRADE CHILDREN, BY GROUP

PRE.-TEST POST TEST
1PHYSICAL : PHYSICAL
TEST EDUCATION TUTORING EDUCATION TUTORING
Persistence M| 19.4 13.7 33.9 26.7
SD 7.5 .5 - 9.9 21.1
Pattern Recog. M 2.8 3.1 3.4 5.3
(Verbal) SD 1.0 1.3 0.9 1.1
Letter Recog. M| 23.8 25.5 25.7 25.9
(Verbal) SD 4,2 0.7 0.5 .29,
Pattern Recog. M| 22.3 24.6 25.3 25.9
(Written) SD 5.6 0.9 1.2 .29
Letter Recog. M| 14.3 24,1 23.0 25.0
(Sequence) SD 9.5 1.9 4.8 .1.7
Serial Memory ™ 5.0 5.7 5.0 5.7
(Auditory) SD 0.7 0.6 0.9 1.1 .
Serial Memory M| 4.1 6.0 5.7 . 5.9 :
(Visual) ~'SD}! 1.7 1.5 1.9 2.1 °
Serial Memory M 6.3 5.7 5.9 6.8
(Visual- : ;
Motor ) 1)) 1.3 1.5 1.2 -.1.3
Spelling M 6.8 7.3 9.9 11.3
SD 3,8 2-7 5'2 303 :
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TABLE XIV (Continued)

PRE-TEST POST TEST
LEARRNING CEARNIN
TEST. CONTROLS GAMES CONTROLS GAMES
Persistence M 17.3 15.6 17.3 33.1
. SD 6.1 3.9 7.8 32.1
 Pattern Recog. M 2.1 2.8 2.9 5.1
(Verbal)  SD 1.3 1.1 1.6 1.1
Letter Recog. M 25.3 25.9 25.8 26.0
(Verbal) SD 1.1 0.3 0.6 0
Letter Recog. M 2k.9 24.5 - 25.1 26.0
(Written) SD 1.5 1.1 1.4 0
Letter Recog. M 21.4 23.6 24.9 - 26.0
(Sequence) SD 5.2 2.8 1.9 .0
Serial Memory M 5.1 3.6 6.4 f.1
(Auditory) SD 0.7 2.4 1.5 1.2
Serial Memory M 5.2 5.3 7.1 €.8
(Visual) SD 1.3 2.1 0.9 1.2
Serial Memory M 6.0 6.5 6.8 - 7.5
(Visual-" : ‘
Motor ) SD 1.2 1.3 1.5 0.9
'| Spelling M 7.1 12.0 13.1 14.6
SD 1.5. 2.4 1.6 2.1
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By the second trend test, the Learnling Games and Tutorial
Groups contalned only one child each who could not at least
identify 5 out of 6 of the figures correctly, and 1n the
Learning Games Group, 8 out of 9 posted perfect scores of 6.
At the same time, second grade children in the other two
groups were not performing well in this task, and only 1 of
the children in both the Physlcal Education Group and in
the Control Group could identify 5 out of the 6 figures
correctly, with the remainder (15 children) scoring from 0
to 3 correct.

Letter Recognition (Verbal): As can be seen from Table

XIV, most of the children in the second grade tested during
the pre-test period, could verbally identify all the letters
of the alphabet, (means ranging from 23.8 to 25.9). 1In the
final post period, it was found that while all of the second
grade children in the Learning Games Group could ldentify all
the letters of the alphabet verbally, there were still two
children, one each in the Tutorial Group and 1n the Control
Group, who cuuld not do so. Two children (out of 7) within
the group who had physical education, could not ldentify
all the letters verbally.

Letter Recognition (Written): The mean scores 1lnitilally

(Table XV) in this task,range from 22.3 in the Physlcal Educat-
ion Group, to 24.9 on the part of the Controls. The task
involved first seelng a letter, and then, after the tester

removed 1t, the child had to first name it and then write 1t.
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from inspection of the number of children, by group; who
were successful in the final pre-test, in identifylng all
26 letters of the alﬁhabet in this manner, 1t was found that;
while all of the 9 children in the Learnlng Games Group could
score perfectly 1in this test, ‘1 child in the Tutorilal Group
and 2 1n the Physlcal Education Group, also 3 in the Control
Group, could not do so.

Letter Recognition (Sequence): . Naming all the letters

of the.alphabet 1n order prdved difficult for many chlldren
who could otherwise ldentify them individually when they were
presented visually. Inspectlion of Table XV, however, does
reveal initlal inter-group differences 1n the mean scores

in this task.

The first means range from 14.3 for the Physical Education
Group, to 24.1 for the Learning Games Group. . These differences
are statistically significant. Most important, however, 1s
the comparison of scores earned by the chiidren In the Learning
Games Group to those of the children in the Tutorial Group,
during the final testing. As can be seen, the mean scores
are not significantly different, 1.e. 25.0 to 26.0. It is
believed important to note, however, that while all -of the
children in the Learning Games Group became'able‘to order the
letters of the alphabet, there were still 2 in the Physical
Education Group, 2 in the Control Group, and 5 in the Classroom

Tutoring Group who could not do so.
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Serial:Memory Scores: As can be seen upon lnspection of

all three serial memory scores, the inter-group means are not

*significantly different 1n eilther the pre- or post test,

‘although most groups evidence improvement in the varlaus

measures,

Inspection of individual scores, héwever, in the final
testing period, also reveals that the number in each of the
groups performing perfectly (i.e., 8 points) in the 3 tests,
was roughly comparable. Only 3 scores out of 21 in the
Physical Education Group were 8, while 11 scores in each of
the other groups were 8.

Spelling: As can be seen, the children in the Learning
Games Group posted the highest initial mean (12 out of 20 words
correct). Thus, as might be expected, they also finished with
the highest mean score of 14.6 out of 20 correct.

- There are significant differences also between the inltilal
scofes of the_Learning Games Group and the Tutorlal Group,
with the latter significantly lower initially and finishing
with a lower mééni More thorough analysils of what happéns
to the spelling score of the poorest spellers might be
further enligptening to second grade teachers interested 1in

thls type of program.

Summary of Data from Second Graders.

Specilal tralning in pattern recognition whether in a

classroom or in a learning game situation, elicited significant
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changes 1n thls type of score, lmprovement cxceeding that
shown by the other groups.

Letter recognition proficiency on the part of the poorer
achievers in all groups 1lmproved, but perfect scores were
elicited from all the second graders in the Learning Games
Group, while the other groups contained from 1 to 3 youngsters
who still did not know all the letters of the alphabet, elther
in sequence, or via a written and/or verbal response.

The serlal memory scores and those in spelling were roughly
equivalent among the various groups, and no significant
distinction can be made between the groups, due to the small
samples involved, and the fact that the 1nitial mean scores

for each group were not equal.

THIRD AND FOURTH GRADES

The daté collected from both the third and fourth graders

" has been presented ﬁogethef. The groups in both'of these two
gradés are small. At tﬁe same fime, the.data énalyzed will
contain only those test scores collected within the two trend
tests, numbering six in all.
| As can be seen upon consulting Table Xv, in four out cf
the six tests, the Learning Games Group started higher than
the other three groups, (body perception, pattern recognition
[verbal], letter recognition. [verbal, written and.in sequencel,

and in serial memory [visual-motorl). JTnspection of the final
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scores reveals that the Learhinngames Group was superior

in 5 out of 6 and in the sixth test, serial memory (visual-
motor), they were ranked second to the third and fourth graders
in the Controls.

Further analysis of the data on Table XV revealed that
whille the Learning Games Group finlished higher than did the
other groups 1n the test of letter recognition ;n.alphabetical
‘sequence, 25.56 out of 26, as compared to 24.97 for the
Physical Educatlon Group, the difference was not significant
(t=1.78) as there were so few subjects in’each of the groups
compared.

Inspection, however, of the percentage of third and fourth

graders, by group, who could ldentify all 26 letters of the
alphabet, via writing, reciting them 1ln order, and verbally
identifying them, revealed that 87% of the childrep in the
Learﬁ;ng Games Group recorded perfect scores in %he,teéfs of
both verbal and written identifilcation of the letters, whlle
only 58% to T0% of the children within the other groups could
perform perfectly in these two tests (Tablé.XVI). The Same
superiority was seen in the scores of the children (third and
fourth graders), when inter-group comparisons are made of the
final success achieved in the test of verbally reciting the
alphabet in correct sequence (Table XVI).
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TABLE XV

SCORES OF THIRD AND FOURTH GRADE, BY GROUP,

IN SELECTED TESTS GIVEN DURING PRE- AND POST

TESTING PERIODS

A. PHYSICAL EDUCATION GROUP (N=13)
TEST PRE-TEST POST TEST
Mean S.D. Mean S.D.

‘Body Perception 7.692 } 2.127 8.8456 1.232
Persistence 20.307 | 6.294 56.471 | 24.127
Pattern Recognition

(Verbal) 2.923 1.439 4,153 1.010
Letter Recognition o N o

(Written) 22.769| 2.807 25.000 1.414
Letter Recognition . :

(Sequence) 21.307f 6.890 24.076 2.794
SeriallMemory . |

.(Visual-Motor) . 5.692; 1.856 6.083 1.257
B. CONTROL GROUP (N=12)

TEST PRE-TEST POST TEST

. Mean S.D. Mean | S.D.

Body Pérception 6.833] 1.864 - 8.500 2.020
Persistencé ' 21.500{ 6.982 29.166 13.892
Pattern Recognition

(Verbal) . 2.666| 0.626 3.500 0.866
Letter Recognition _ :

(Written) ' 20.583] 5.124 | 25.416 0.781 - {
Letter Recognitioh ' |

(Sequence) 22.083] 5.545 22.250 6.796
Serial Memory

(Visual-Motor) 4,250 1.233 7.090 1.447
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TABLE XVI

C. TUTORING GROUP (N=8)

(Continued)

TEST "~ PRE-TEST POST TEST
' Mean S.D. Mean | S.D.

Body Perception 7.375 | 2.057 8.000 1.414
Persistence 26.625 | 9.911 33.750 | 13.754
Pattern Recognition . N ' i

(Verbal) 2.500 0.866 5.375 0.u484 5
Letter Recognition o :

(Written) 24,875 1.166 2”.750 1.089 z
Letter Recognition . . _

(Sequence) 23.250 | 5.825 23.625 2.057
Serial Memory. . o )

(Visual-Motor) 5.500 | 1.414 5.875 : 2.521
D. LEARNING GAMES GROUP (N=16)

" TEST PRE-TEST POST TEST-
‘Mean S.D. Mean 'S.D.

Body Perception 8.250 | 1.952 9.000 | 1.369
Persistence 17.000 | 6.041 68.187 {63.765
Pattern Recognition : .

(Verbal) . ) 3.625 | 0.857 5.562 | 0.614
Letter Recognition '

(Written) 25.312 0.994 25.875 0.331

-lLetter Recognition L

(Sequence) 24,687 2,826 25.562 0.878
Serlal Memory

(Visual-Motor) 5.250 ;' 1.714 6.500 1.369




TABLE XVI

‘PERCENTAGE OF THIRD AND FOURTH GRADERS BY GROUP,
‘WHO ACHIEVED PERFECT SCORES (i.e. 26) 1IN THE 3

" LETTER RECOGNITION TESTS IN THE FINAL TESTING PERIOD

GROUPS . " LEARNING TUTORING CONTROLS PHYSICAL
' GAMES (N=8) (N=12) EDUCATION
(N=16) : (N=13)
Tests |
. Letter Recognition.! 87%. 66% . 79% - 50%
(Verbal) X N
‘Letter Recognition | 872 584 I 507 | b57%
(Written) . _
| Letter Recognition | 81% - | 66% 4og - 3%
(Sequence) . - . .

A more thorough analysis of the six tests, by group,
during the trend tests and by the four groups in the study,
is found on Table XVII which follows Essentially it can be

. seen that the Learning Games Group was superior in 1etter
irecognition via the written modality,by the first trend test
(25. 75), when compared to the other groups, and this difference
-_was statistically significant (tf2.79) when compared.to the
; mean of the -Phyaical EducationAGroup in this same test, during
" the first trend testing (mear —<2M 69). ﬁ

- By the time the second trend tests were given the Learn-
ing Games‘Group~was superior in the measures.of selfecontrol
used (persistence), compared to the means posted by the other
three groups: Learning Games Mean = 75 8 seconds, while that

of the Tutorilal Group was only U42.%5 seconds, difference

-152- .



significant at the 1% level (t=2.92). Overall, however, it

can be seen that the Learning Games Group scored better 1n

most of the tests glven than did the third and fourth grade

- students in the other three groups, a fact which makes analysis
-of - improvement rather difficult. For example, the Learning
Games Group means were superior to the other groups' averages
in 18 out of the 24 test scores, as seen 1n Table XVII. At

the same time, the Learning Games Group maintained thelr
superiority during the post tests and posted better final
scores 1n five out of the six tests glven.

-Summary : Altnodgh many of the differences were not statistically
significant (using a t test) due to the small number of sub-
jects and to the large distribution of the scores, the Learning
Games Group, based on the percentage of children scoring
perfectly, performed better in the tests of letter recognition.
In measures of self-control (persistence), the Learning Games

‘ Group, composed of third and fourth graders, was also superior.
Significant differences were seen in these measures by the

time the .second trend test was given, when the average of the

Learning Games Group was contrasted to those of the other

three groups.
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TAELE XVII

MEANS AND STANDARD DEVIATIONS, BY GROUP, FOR THIRD
AND FOURTH GRADE CHILDREN, COMBINED, IN THE PRE-
AND POST TESTS AND IN THE TWO TREND TESTS

A, PHYSICAL EDUCATION GROUP (M=13)

- | Pre-Test 1st Trend 2nd Trend | Post Test
Tests Mean S.D.} Mean S.D. Mean S.D. Mean S.D.!
Body 7.692| 2.127| 8.384| 1.277| 8.602 | 1.204] 8.846 | 1.232
"Perception f
Persistence |20.307] 6.254123.538110.768]31.307 16.203 |56.461 2“.12ﬁ
Pattern Re¢. 2:9231.439| 3.923) 0.917! 4.461] 0.845] 4.153 ! 1.101

(Verbal) B |
Letter Rec. {22.769] 2.807124.692| 1.270{24.760 | 1.7A4 |25.000 i 1.414
(Written) |
Letter Rec. |21.307| 6.890{23.615| 3.411{22.615 | 3.456 |24.076 | 2.794

(Sequence) | i
Serial Mem. | 5.692|1.856} 6.304] 2.559| 6.846| 1.406! 6.083] 1.257
(Vis.-Motor) :

B. CONTROL. GROUP (N=12)

Pre-Test 1st Trend 2nd Trend. | Post Test
-Tests Mean 8.D.i Mean S.D. Mean S.D. Mean ! S,D.g
Body Percp. ! 6.833}1.064 8,916 1.849 8.000 | 2.272( 8.500{2.020:
Persistence [21.500{6.982 25.583(11.16% 30.583 10.704{29.166 13.893
Pattern Rec. 2.666{n.626 3.333{ 0.851 3.333{ 0.944] 3.500 0.86%

(Verbal) | )
Letter Rec. |20.583{5.124 24,333} 2.0171 25.583 1 0.962 25.416 0.78i

(Written) .

Letter Rec. 22.08315.548 22.2501| £.91% 22.500 | 5.315{22.250 6.796

(Sequence) 3
Serial Mem. | 4.250|1.233% 6.166 1.465 6.250 | 1.689| 7.090 1.447
(Vis.-Motor] !
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TABLE XVII(Continued)

C. TUTORING GROUP (N=8)

Pre-Test 1st Trend 2nd Trend | Post Test

Tests hean |S.D. Mean j S.D. Meah S.D. Mean S.D.
Body 7.375{2.057| 7.8751 2.088! a.0n01 1.224] 8.000] 1.414

Perception

Persistence |26.625(9.911}45.562 115. 344 :42,500 {10.392|33.750} 13.754

| Pattern Rec. 3.500{0.866} U4.750 1 0. 661} 5.125}| 0.600}{ 5.375] O.u484
(Verbal)

Letter Rec. i24.875(1.166122.625 2.825{24.500 | 2.000(24.750f 1.089
(Written)

Letter Rec. [23.25015.825[24.125 | 2.976 [24.875 | 1.900]23.625| 2.057
(Sequen.e) |

Serial Mem. | 5.500{1.414} 5.625 .2.u96 5.500{ 1.658| 5.875f{ 2.521

(Visual-- i
Motor) ;
D. LEARNING GAMES GROUP (N=16)
Pre-~Test | 1st Trend 2nd Trend | Post Test
Tests Mean |S.D. Mean S.D. Mean S.D. Mean S.D.
| Body

Perception 8.2501.952{ 9.375 {1 1.363] 9.187 | 1.018| 9.000{ 1.369

Persistence {17.000 {6.041 {29.500 {17. 414 {75.812 38.002 {68.187| 63.765

Pattern Rec. 3.625[0.857 | 4.875 | 0.857 | 5.5f2 | 0.791} 5.562| 0.514
(Verbal)

Letter Rec. {25.31210.994 125.750 { 0,433 {25.812 | 0.421 {25.875] 0.331
(Written) H
Letter Rec. 24,687 2.826!25.337 0.947 (25,6251 0.600125.562| 0.878

(Sequence)

Serial Mem. | 5.2501.714 ] 5.375 {1.727{ 6.812 { 1.591| A£.500f 1.369
(Visual~
Motor ) ; §
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SEX DIFFERENCES

Four of the tests were analyzed to determine whether
there were any apparent sex differences in the improvement and
in the final Scbres achleved. These tests included; pattern

recognition (verbal), letter recognition (written), serial

‘memory (visual), and spelling. It might be hypothesized,

for example, that the active methods lnherent in the learning
games progfam may appeal more to boys than’tO'girls.' The
data which follows was surveyed in order to explore'fhat
assumption.

Inspection of Tables XVIII and XIX suggests that inltially

sex differences, by group, were negligible. Although the

girls in the Learhing Games Group were better than the boys,

24,1 to 22.8, the difference was not statistically significant
- (t=1.44), The sex differences in spelling within fhe ééme
:ﬂgtoup were also not significant. In both the Control Group

. and 1n the Tutorial Group, however, the spelling scores:of

' ﬁhe'girls, iniﬁially, ﬁere significantly supericr to those

- of the boys in the ‘same test.

Although, as can be seen on Tables XVIII and XIX, both

boys and girls achieved significant improvement in the tests,

" when pre- and.pdst‘test results are compared, the final

.differences between the sexes are not significant.
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PRE- AND POSTTEST SCORES OF ALL GIRLS IN
PATTERN RECOGNITION, VERBAL RESPONSE,BY GROUP

Figure 19

PRE- AND POSTTEST SCORES OF ALL GIRLS IN
LETTER RECOGNITION, WRITTEN RESPONSE,BY GROUP
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PRE- AND POSTTEST SCORES OF ALL GIRLS IN
LETTER RECOGNITION, VERBAL RESPONSE,BY GROUP

Figure 21

PRE- AND POSTTEST SCORES OF ALL GIRLS IN
SERIAL MEMORY OF LETTERS,VISUAL CUES,BY GROUP

Figure 22
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PRE- AND POSTTEST SCORES OF ALL BOYS- IN
LETTER RECOGNITION, VERBAL RESPONSE,BY GROUP
Figure 25
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PRE- AND POSTTEST SCORES OF ALL BOYS IN’
PATTERN RECOGNITION, VERBAL RESPONSE,BY GROUP

Figure 27
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TABLE XX

COMPARIEON OF PRE- AND POST TEST SCORES IN THE
PEABODY PICTURE VGCABULARY TEST OF I.Q., BY GROUP

PRE-TEST PCST TEST
GROUPS MEEN  S.D. MEAN &0,
PHYSICAL EDUCATION 85.08 19.23 84.35 12.91
(K=26)
CONTRCL GROUP 80.69 24.16 84.48 14.31
(N=29)
TUTORING GROUP 92.03 15.63 91.52 17.60
(N=31)
%EARN%NG GAMES GROUP 92.88 13.71 89.74 11.68
N=35

As can be seen, two groups, the Tutorial Group and the
Learning Games Group, were significantly higher 1initially 1n
the I.Q. scores they posted. There was a significant difference
for example, between the initial I.Q. scores posted by the
Learning Games Group and the Physical Education and Control
Groups (t=2.37) for the former comparison. At the same time
the terminal I.Q. tests differed between groups; however,
these differences were not significant statistilcally at the 5%
level (t=1.74) between highest terminal score (91.52 posted '
by Tutorial Group) and the lowest terminal score (84.35 by
the Physical Education Group).

At the same time, although the general shift from the

pre- to the post test scores was upward, these differences
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-were not statlstlcally significant. For example, the t
score, when comparing the greatest differences between the

pre- and post test I.Q. scores of the Controls, was only 1.31.

THE LOWEST ACEIEVERS

Many teachers and parents reading research reports are
not usual}y pleased by the fact that the researcher seems
to.deal in‘groups rather than with individuals. Perhaps
conditioned by the léws of probability learned in statistlecs
classes, most report writers do not pause to look aﬁ a slngle
chlld and seg'how he progressed as the result of some kind
of experimental program.

| In an attempt to rectify the type';f oversight described

above, the following paragraphs ﬁii} contain surveys of how
the chilldren scorihg poorly initially. iﬁ the pre-tests gilven
dufing the two weeks prior to tne start of the experimental
pfogram, progressed during the semester. Initlally an analysls
of the poorest 10 scores in each of 4 %ests will be'carried out.
Next,'the poorest 3 scorers in selected tests withln the pre-
test battery will be traced thrcugh the two trend tests, and
at the pout {est. And finally, the poorest scorer on each of
several tests, wlll be similarly analyzed.

It 1s hoped that in this way, the teacher who says to
herself when reading most educational materlals, "Yes, but

what about Johnny in the back of the room, whc 1s causing me




all the trouble (or no trouble because he does nothing)...
What about him?", will in some way be pacifled and repald for
the industry needed to "plough through" a report as extensive
as this one.

The Poorest 10.

Pattern Recognition (Verbal): As can be seen upon

inspection of previous pagses,chlldren in the two groups in
which pattern recognition was part of the lesson, evidenced
significant improvement from pre- to post tests, while those
in the dther two groups did not.

The initial means on_the part of some of the groups are
striking (.8 and 1.0 out of 8), while the final means on the
part of the Learning Games and Tutorial Groups refiect signifi-
cant improvement from means of é.o to 5.0 and 5.1.

Letter Recognition (Written): The initial means for the

various groups ranged from 5.2 to 16.9 out of a posslble score

of 26. The final means, while registering improvement,'do not

show significant differences between the means achleved by the

Tutorial and Learning Games Groups. At the same tlime, two of
the children in the Physical Education Group could not write
any letters of the alphabet, whlle three moré could write only
13, 18, and 19. The 10 se~ves in the Tutorial Group ranged
from (one subJéct), to 23 (3) and 24 (6). The Controls' data
Qollected in the post testing, aiso indicated that one chlld
could only ldentify and writé 5 letters of the alphabet, while

one could write only 20, with the remainder postlng scores
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of 23 and 24. 1In contrast, all the 10 "lowest scorers" in s
the Learning Games Group, had scores of 24 and 25 out of 26
letters of the alphabet.

Letter Recognition (Verbal): In the pre~ and post test

means reflecting the accuracy of verbal responses to visually
presented letters, it 1s aprarent that all groups lmproved
significantly, and that at the final testing, there were no
significant differences between at least three of the groups
(control, tutoring, and learning games) while the fourth
(physical education) had a mean score of 18.7.

The final mean score for this latter group, was depressed
by the fact that four of the children posted final scores of
4, 7, 11, and 18 letters correct out of a possible 26. The
final scores 1in the other three groups were similar.

Serial Memory (Visual): Again, comparison of pre- to

post test means indlcates improvement on the part of all
groups, with most improvement evidenced on the part of the
children in the Learning Games Group. However, final inter-
group differences are not statisticaliy.significant,due to the
small number of subjects in these sub-categories.

THREE LOWEST SCORING SUBJECTS
" IN_SELECTED TESTS, BY GROUP.

The scores from three children dolng poorest in their
initial attempts in each of five tests, were analyzed. Four
tests used for this analysis 1ncluded persistence, pattern

recognition (verbal), letter recognition (written), and spelling.
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Persistence: The three children moving fastest from each

group . were surveyed, and thelr progress through the trend
testing and at the final post test, was surveyed. In general,
the poorest groups of three initially were in the Tutorial Group
(mean = 7.3 seconds), the Physical Education Group (mean =
6 seconds) ‘and in the Learning Games Group (mean = 7.6 seconds).
The three poorest performers in the Control Group had a mean
of 9.3 seconds, when asked to walk a 12' iine as slowly as
they could.

By the final post test, the triads in all four groups'
average scores were about 20 seconds (range from 20 seconds
in the Tutorial Group, to 22.3 second mean from the three
children in the Learning Games Group). The three children in
the Learning Games Group however, evidenced greater initial
improvement in self-contro; by the first trend test (mean=
20 seconds, as compared to means of 1l teconds 1n’the - Physical
Education Group and 6 seconds in the Tutorial Group, by this
point in the semester). At the same time, the Learning Games
trio ( 3 lowest scoring children) posted a mean score of
43 seconds when the second trend test was glven, as contrasted
to other means of 19 seconds for the Controls, 8 seconds for

the Physical Education Group and 8.3 seconds for the Tutorial

-Groups.5

51t 1s possible that the general speeding-up 1n thils type
of test sean in the final post test scores of the Learning Games
children, was due to the fact that they became bored with playing
"slow down" games, and with the various administrations of the
"slow down" test!
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The child exhibiting the poorest self-control lnitilally
in the Control Group was a filrst grade glrl who walked the
line in 8 seconds. At this point in the testing, she could
name no letters of the alphabet in any of the three letter
recognition tests gilven her. By the end of the semester,
she could name all but three letters of the alphabet and had

a.persistence score of 35 seconds.

A first grade boy in the Physical Education Group had an
initial persistence score of 6 seconds, and could name only
four letters of the alphabet 1n the tests glven initilally. By
the end of the testing period his persistence score was 38
seconds however, he still could ldentify less than one-half
of the letters of the alphabeﬁ when they were shown to-him.

The poorest initial persistence score in the Tutorilal
Group was by a first grade boy ( 6 seconds). He could at this

“point identify only 3 or U4 letters of the alphabet. By the
end of the semester his persistence score was 20 seconds and
he could identify from 20 to 25 letters of the alphabet.

A first grade boy in the Learning Games Group also posted

“an 1nitilal persistence score of 6 seconds. His score in the
first trend test was 13 seconds, in the second trend test 1t
was 60 seconds, and finally a score of 29 was scored. Initially
he could identify only from 8 to 9 letters of the alphabet,
while at the concluslon of the semester he achleved a score of

25 in each of the letter recognition tests given.

-~170~-




Pattern Recognition (Verbal): In the verbal identifica-

tion of patterns, all four groups had at least three chilldren
in them who initial’y could identify verbally only oane or none
of the 6 geometric figures presented to them. The three child-
ren who in the Control Group initially could identify none of
the figures but could identify one-half of them in the final
test, all achieved a score of 3; the second group (Physical
Education) was given no special help in pattern recognition.
Again the final scores were 0, 2, and 1 out of a possible 6.

In the two groups, the Tutorial Group and the Learning
Games. Group, the final scores of the three lowest initial
performers we:»e considerably higher. In the Tutorial Group,
two of these children had a score of 5, while one scored 4
right out of 6 attempts. The final scores for the children in
the Learning Games Group were 5, 6, and 2. The first grade
boy scoring only 2 in the final testing session had an I1.Q. of
97 and could write and say all the letters of the alphabet and
given them in correct order.

Letter Recogniticn (Written): The lowest 3 scorers in this

test within each of the four grouns were, in all cases, first

graders. Two children in the Control Group and all three in

'the Physical Education Group could not identify any of the

letters of the alphabet during the first week of the first
grade. The lowest scoring children in the other two groups
performed only a little better. (The initial scores were 3.2
and. 3 out of 26 in the Tutorial Group; and 8.9. and 11 in the
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Learning Games Group.)

By the time the first trend test was given, six weeks lnto
the semester, as would be expected, the Learning Games Group
scored highest, (whether because they hzd 2 head start or whether
it was due to the learning games 1s, of course, lmpossible
to determine). 1In any case, the mean scores at this polnt 1n
the semester, based upon the scores from the lowest 3 children
in each group were; 3.3 letters for the Controls, 4.6 letters
for the Physical Education Group, 11.3 letters correct for the
Tutorial Group, and 20 lettefs correct for the Learning Games
Group (a mean score which ncne of the other three groups would
reach untill the final testlng session, 12 weeks later).

The second trend test produced mean scores on the part
of the three chilldren surveyed ln each group of: Controls=
17.5, Physical Education Group=15.5, Tutorial Group=19.5, and
the Learniﬁg_Games Group =25.0.

The final testling resulted in the following means, by group:
Controls 22.3, Physical Education 21.5, Tutorial Group 23.3,
and Learning Games Group scored a mean of 25.66 (scores of
26,26, and 25).

Spelling: Initlally three of the groups, based upon

the scores of the three poorest spellers in the second grade,

had means of from 4.3 to 5.3 words correct cut of 20, (5.3
for the Controls, 5.0 for the Physical Education Group, and 4.3
for the Tutorial Group). The Learning Games Group of three

posted an initial mean of 9 words correct (scores of 9. 9 and 9).




Thus the groups did not start at the same point. Indeed, the
starting mean of the Learning Games Group was highef than the
final mean score posted by two of'thé'other three groups.

(Final mean of the Physical Education Group was 7, and that t

The final scores for the.3 poorest spellers in the Controls
Group, who had a starting mean of 5.3,were 12.0 words correct
out of 20, which compared favorably with the final mean of the
three children in the Learning Games Group who had a mean of
12.6. Thus no clear-cut superiority can be claimed for one
method of teaching these three poorest spellers in the four
groups, as contrasted to another method. The average lmprove-
ment in the Control Group was higher (6 words) than for the
children in the Learning Games Group (average of only 3 words
improvement). It must be remembered however, that no specifilc
practice was given the children in the specilal programs for the
words contained on .the 1list.

Analysis of the poorest single spellers will not be carried
out because the trend tests did not contain the spelling test.

Summary of the Change in the Children Sccring Poorest 1n
Selected Tests.

Analysis of the data in which the three poorest initial
scorers in various tests were inspected, revealed that:

In the test of persistence, the children in the Learning
Games Group evidenced marked superiority by the 12th week, over
the scores of tﬁe 3 children in the other 3 groups. (43 seconds

as contrasted to less than 20 seconds for the other three
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groups). In the test of pattern recognition, via a verbal
response, the children in the Learning Games Group and in the
Classroom Tutoring Group, evidenced more improvement and greater
final performance, about 5 correct out of 6, than did the chlld-
ren in the two groups in which pattern recognition was not an
integral part (about 3 out of 6 correct).

Although the Learning Games Group of three children who
did poorly in their initial test of letter recognition was
superior to the other three groups, thelr improvement was also
more rapld and their final scores higher than those of the
children in the other three groups. By the 12th week, for .
example, the three children in the Learnlng Games Group posted
a mean of 25 correct out of 26, while the children in the other
groups had mean scores ranging downward from 19.5 to 15.5.

The Learning Games Group of three second graders finished
higher than the other groups, but at the same time, thelr
starting mean was also higher (9 out of 20, as contrasted to

means of from 4.3 to 5.3 for the other groups). However, the

"mean scores for the Controls (12.0) was similar to that of

the children in the Learning Games Group (12.6)
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SUMMARY OF THE FINDINGS

The Learning Games Group improved more and posted signif-
icantly higher final scores in the tests of motor ability,
including those evaluating balance and agility.

A significantly larger percentage cf the children 1n the
Learning Games Group, 1n all grades, learned all the letters
of the alphabet earlier in the semester than did the child-
ren 1In the other three groups.

The children in the Learning Games Group exhibited signif-
icantly greater self-control by the 12th week than did

the children ‘in the other three groups.

The ¢hildren in the Tutorial Group, and those in the
Learning Games Group improved moire and posted higher final
scores in the test involving the verbal 1ldentification of
six common geometric figures, than did the children in the
other two groups.

Thelchildren in the Learnire Games Group had significantly
higher final scores 1n spelling than did the chilldren within
the other three groups however, the Learning Games Group
posted a higher initial mean in this test.

The children in the Learning Games Group evidenced
slgnificantly higher final scores 1in two serial memory

tasks involving the auditory recognition and vérbal recitat-

ion of number sequences and remembering the correct order
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~of plctures presentg¢‘v;sua11y.

7. The children in-the Learning Games Group posted signifi-
cantly higher flnal scores in all grades ;n the tgsts
involving the ability to correctly req;te the 1et£ers of
the alphabet in the correct order. |

8. .There Were no marked sex differences in the data analyzed.

9. The children scoring lowest (;.e. lowest three in each
‘test, by group), within the Learning Games Group, in various
measures of letter precognitlon, posted.hggher final scores
and at the same time showed more marked improvement than
did those in the other groups by the fifgt trend test

(after six weeks of the program).
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CHAPTER V
DISCUSSION OF THE FINDINGS
GENERAL IMPLICATIONS

The completion of an investigation ¢f thils nature 1s
often accompanied by several phenomena, and indeed these were
present in this study. For example, there 1s usually a gnawing
uncertainty on the part of the 1lnvestigators at the terminatilon,
of whether they were able to adequately control the multitude
of variables which may have influenced the results more than
those imposed by the experimenters themselves. Secondly, it
usually becomes apparent that some of the evaluatlve tools
were less than appropriate to the purposes of the study.
The completion of a program of the type described on these
pages, also may result in a realization on the part of the
investigators that the problem area dealt with was 1n truth,
more complex than originally realized. Examples of these
conundrums within the context of thils investigation are dis-
cussed within the following paragraphs.

A number of variables impinged upon the study, many of
which were not controlled, or poorly controlled by the
investigators. For example, shortly after the beginning of

the study, and after the initial testing took place, all of the

- elght second graders who purportedly were going to have nothing

"extra done to them", were suddenly exposed to a flve-day-a-
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week speclal program of small-group tutoring during which time,
many of the acadeﬁic operations ihtrinsic to the study were
practiced. ;

A second most important set of variables out of the control
of the investigatofs, revolved around the quality of the class-
room instruction to which the children in the varioﬁé groups
were exposed during the invesﬁigation. In truth, the v;rious
learning methodologlies and the physical education; impihged
upon only about 10 - 15% of the total time fﬁe students spent
in school each week. Thus 1t is highly probable that what
occurred during the other 85 - 90% of the time, could have
influenced the test scores collected within the two trend
tests and durlng the finai testing period, more than did the
events which took place under the agels of the instructors
we provided. Thus the apparent indication that the active
learning games did, in the case of some academlic operations,
seem to accelerate learning, seems rather remarkable:

Other types of variables which undoubtedly influence an
investigation of the type described on these pages, are: the
quality of personal interactions between the teachers and

students;; the fluctuations in weather; differences in facllitles

lAlthough the fact that two teachers dropped out half-way
througnh the program because of health probiems occurred, this
factor was controlled in part. A different teacher worked with
each of the two "teaching" groups (the Tutorial Group and the
Learning Games Group).

*~178-



.in which the teaching occurs as well as the general "tone"

of approval, support, or censucé of the program which the child-
ren may have "picked up" via e’ ther subtle or obvious cues
emanating from their classroom teachers.

Several of the tests given, proved less than adequate
for the purposes of the investigation. Among these was the
Peabody Picture Vocabulary Test. It was apparent that skewed
scores were being ‘elicited from the children whose cultural
background precluded their knowledge of the -existence of some
of the items shown to them in the test. At the same time,
some of the "correct” names demarided by the scoring sheet

" (1.e. "weiner" instead of hot d&ég) were inappropriate to the
_sub-culture being tested. This problem has been written about
‘by numernus authors during the past ten years, and hopefully
this rhetoric will éventually result in truly appropriate
tests for evaluating the intellect and potential of children
withir the Blaclk and Mexican-American sub-cultures.

It might also be questioned whether the authors of this
report have fallen back into the purportedly antiquated position
of testing and attempting to enhance "peneral faculties" when
administering tests of serial memory ability, i.e. attempting
to train some general qualitv via a single task Justification
for our approach, however, was received from - inspecting reason~
ably high and positive oorrelations we derived upon contrast-

< ing various tests of serial memory given during the pilot study

phase of the project. Turther support for our rosition was
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forthcoming, when at the completlion of the study, as was
demonstrated, apparent improvement in serial memory tasks unlilke
those contained in the educaticnal programp,was evldenced by
the Learning Games Group. Thils 1s a contrast to the negligilble
improvement in these same tasks evidenced by the other groups

In the 1nvestigation.

At the completion of the study, only a selectlon from the
vast amount of data was summarized. Thus 1t 1s probable that
in the selection process, blas was evidenced Just as 1t 1s
highly probable that the. feelings the ilnvestigators held about
the worth of the learning games approach, contaminated thelr
sessions with thgir instructors. The blas in turn may have
unduly 1nf1uenceh thelr interactions with the children.3
It 1s hoped that the general approach outlined in thils report
1s thoroughly researched by others not in direct contact with
those who originally expounded the basle rationale upon which
the teaching methodology described within these ‘paragrdphs 1s

based.

2Répeating numbers in correct sequence after being glven
them verbally, ‘and correctly ordering the plctures of animals
which have been presented vilsually.

3Even a cursory pursual of Rosenthal's fine text of a
few years ago, dealing with experimenter influences, was such
a sobering experience for the senlor author, that 1t was months
before he could bring himself to confront a subject within an
experimental context!
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The validity of some of the other tests given, might also
be questioned. However most of the others, including those
evaluating spelllng and letter recognition, we believe,
can be said to have face validity. Indeed there are few other
tests of letter recognition which could have been introduced
into the study. In successfully completing the three tests
used, a child had to; demonstrate the ability to remember a
letter flashed visualiy and write 1it; verbally recite the
alphabet in correct order; and verbally repeat the letters of
the alphabet 1in random order when each letter was pfesented
visually.

Fufthermore, there is an increasing amount of evidence
that letter recognition is supportive of later reading success.
(5) Letter and pattern recognition have been shown to correlate
significantly and positively (5 ) (14) with reading competency,
while letter recognition scores obtained from poor and good
readers within the elementary school grades have been found
to differ significantly. (13). Some advocates of "sight
reading" would argue otherwise, but there is reasonably good
data emanating from a number of studies, that letters are the
"building blocks" of words, and that the recognition of letter
shapes 1is in many ways similzr to the recognition of word shapes.

A final general consideration revolves around the specl-
ficity versus the generality of human attributes. In general,
it was found that what was specifically taught was ilndeed

learned by the children. Furthermore, during the time the
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children were stimulated by the extra attention in either of the
two speclal tutoring groups, they most evidenced concomitant
improvement in their clessrooms.

A legitimate question revolves around the problem of
whether tlie extra tutoring in these. activitles transfers to any
other simlilar academic operaticns and secondly, of whether the
extra stimulation within a singles semester of the childrens'
lives, evidenced any carry over in time. In answer to the first
question, the experimenters were curprised to find that transfer
frcm serial memory tasks 1n which total body movements were
eriployed as stimuli, seemed %o enhance serial memory abilitiles
of ‘other types of stimuli. In ~an effort was made to create

" as broad a "transfer width" as possible, when teaching letter
recognition, a great varliety of letter recognition games in

a learning games context, were employed. In this latter case,
transfer was not left to chance, but a variety of experiences
was introduced. In the former case (serial memory), the other
two types of serial memory tasks were avolded in the Learning
Games Group in an effort to determine whether some generality
of improvement of serial memory could be elilcited.

Relative to the transfer in %ime of a stimulating learning
experience of a single semester leading to a more erduring
improvcment , we have only teacher observations .to depend upon
at this time. In general, it was reported to us that some of
the children were indeed~uplifted'rather permanently through .

their experiences in motivating learning gemes., Others (perhaps
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about an equal number) evidenced a "let down" following the
termination of the experimental program. The investigation
proposed as a follow-up for thls one will attempt to look more
closely at long term effects of the type offering extra attention
to which children were exposed, within this progran.

Overall, ﬂawever, it is belleved that the findings are
‘quite promising. The children dealt with were the least-capable
3 to 6 youngsters in classes numbering from 45 to 50. Further-
more, many were those who had béen.excluded“from special help
because their scores were more than one grade below that expect-
‘ed of them. The duration of time, as has been pointed out,
that these children were given extra attention in the form of

apparently motivating gamnes, was rs-~%lya2ly brief each week.
PRACTICAL., IMPLICATIONS

During the course of the program, many methodological
problems arose, and in seeking thelr solution, several ways of
better applylng the varlous leafning games became apparent, At
the same time, ways of placing the learning games into a total
educational context more efficiently, also were made clear as
the study progressed. Program content was expanded during
the latter stages of the project and more learning games
were devised by the teachers and children. Most important,
the need for close liason between the classroom teacher and
the program's instructors also became obvious as the study

reached its final stages. Improved ways of making equlpment
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important to the program were devised. = Various make¢-shift
letter grids, composed of both immovable and portable letters,
were constructed durlng the duration of the program.

In general, it was clear that in order for any kind of
stimulation Incorporsting learning games to be,most.éffective,
close cooperation between the unique approaches of the regular
classroom teacher and speclal "“learning game" instructors, was

_needed. As a result of this study, weekly conferences are
recommended between teachers of the regular classes and speclal

- Anstructors, during which characteristics and problems of
individual children are reviewed. -Only 1in thils way wlll the
various iearning gemes be most effectively applied, and contri-
bute most to the education of the .chlildren taking part.

Conferences of thils nature will pinpoint, for example,
the exact projects taking up regular class time, as well as
the manner in which individual children may be lagging behind
in certain skills. Concelvably, as a result of these confer-
ences the ilnstitution of‘various,learning games may be made more
frequent iy during the school day or week, than the three-
times~a-week, one-half hour class sesslon schedule imposed in
thils program. Also as a result of this type of teacher-to-
teacher cooperation, the individual chilidren exposed to learning
games might vary from week to week, and from day to day.

I+ also became apparenk, as a result of thls program, that
highly individual programs should be devised for each grade

~level. The chilldren in the first grade, for example, generally
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seemed to require extenslve practice in .impulse cortrol actl-
vitles, .pattern recogniticn, and letter recognition. The
children in the upper grades could concentrate more on spelling

and letter recognitior. games in which the 1identification of

script (written) letter forms 1s carried out.

It was further found during the pilot study that teaching
spelling without reference to letter sounds was unreallstic.
Thus, during the primary portion of the study, letter sounds
were .matclied to letters and combinations of letters, via the
Open Court. Phonics method. It is belleved that the improve-~
ment 1n spelling seen in some“individual children, and 1n some

sub-groups of children within the study, was largely attributable

to this combination of phonics teaching and active learning

games.

The. immoble letter grlds used 1n the pllot study were
used. initlally in the main investigation. However, 1t. soon
became apparent that movable  letters were more effective for
three primary}reasons,: (a) If the letters were placed on
individual squares, the children could initlally concentrate

upon making one or two discriminations while having only one

‘or two letters in front of them, instead of attempting to

pick up the correct letter from the twenty-six or more appearing:
on.the original painted grids. (b) The movable letters permltted.
the use of .various relay games in which they could be carried
around by -the children. And (c) in using the stable painted

grids, 1t was found that some children would learn to ldentify
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letter names by using place cues. l.e. They were sometimes

seen to learn the A because 1t was 1n the upper left hand

corner of:the grid rather than because of 1ts unlque conform-
ations. On the other hand, using the movable letters, their
location relative to each other and to the child, could frequent-
ly be changed, so that shape cues would be those most likely

to be depended upon by the children, when attempting to ldentilfy
the letters.

Working with the children in the pllot study and in the
main part of the program also taught the instructors and
program directors important principles dealing with transfer
of tralnlng. It was found for example, that the chilldren
would not become able to write letters of the alphabet upon

being shown them visually, unless actual writing practice was

inserted into the program. It was also found Ilmportant to

give the chlildren practice in the identification of both lower
and upper: case as well as .script. letters,so that bridges of
understandihg would be buillt between the varlous ways in which
the letter. A might appear.

. Moreover, it was even found that the plane 1n which the
letter resided had to bhe frequently c¢hanged, so that the chilld
would recognize 1t, no matter whether it was resting on the
floor or written on a vertical surface (the blackboard). After
identification of the lettér took place via Jumping in 1t, the
child was often asked to'pick 1t up and héld it in a vertical

plane, and then compare 1t to its match written on the blackboard
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- In general, when teaching letter recognition (and the same
rules probably apply when teaching number and-word recogﬁition),
it was found that an increase in difficulty would take place
by mbdifyiﬁg“three basic variables within the methocd of presen-
tation. (a) Increasing the number of discriminatlions made the
prbbléﬁs~mbre difficult. At first, some children had only
one letter placed in front of them, and then were asked to
jump” into it when a letter which matched "their" letter was

placed on the blackboard. Next, two iletters were placed in

'this”manﬁer, and then three, etc., until all 26 letters were

present and the child had to chose from among all of them
when making' his selection.s

(b)'THe method presentation by the instructor, when varled,

© would changz the difficulty of the response gilven by the child.

The easiest response occurred when the instructor both wrote
the letter and also named 1t verbally. 'Next 1in order of

A1fficulty was when the instructor would merely write the letter

" on the board, and finally the most diffilcult was when the

iﬁ%tfuctorjwould, without any visual cue, name the letter

verbally. Other researchers have similarly found that :this

SUsing this ecriteria, one could make a good case for
starting with pattern recognition and using five or six geo-
metric figures, in working with immature normals anél retarded
children. When thils 1s mastered, one can move on to the 26
discrimindtions required in letter identification, and 'finally
to the hundreds of letter shapes needed to begin engagement
with sight reading. ' :
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continuum of presentaticn affects the difficulty of student .

.response. (15) (56).

(c) A third dimension of the teaching situation which
affected the difficulty of letter identification, was a
temporal one. If the letter remalned on the board whille the
child was trylng to match 1t via for example, jumping in the
appropriate square, the task was easlest. If the letter was
first removed from sight and then the chlld was asked to
respond, the problem became more difficalt. Finally, when an
increasingly longer time interval was introduced, the child
had to depend upon auditory and/or visual memory and had an
even more difficult problem in making the correct response.
Unless the child engages in some kind of mental and/or sub=-

vocal or vocal rehearsal, according to the research, during

" the first minute of the time interval between the moment when

the stimulus figure 1s removed and a response 1s requlred,
it is unlikely that the letter will be.remembered. Thus, when
attempting to extend this time interval, the chlld should be
instructed in this fact, and be taught to verbally and/or
mentally rehearse the letter, number, or word he 1s later
responsible for identifying via some kind of movement response.
Another teaching problem to which thils program gave some
tentative answers was the question of class”siie. The slzes
of the classes, both in the Tutorial droup'uéing a'classroom,
as well as in the Learning Games Groups, weré‘of simllar size.

In general, 1t was found that as the semester wore on, the
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size of the Learning Games Group could vary from 6 to 12
children, and un?er the direction of a creatlve teacher, the
impact of the leérning games would not diminish. The question
of' class size, of course, depends upon many variables including
the age and self-control of thne children, as vell as the
competency of the teacher. In general, it is believed that if
a well-structured program is prepared, the size of the Learning
Games Group can be as large as 20 or 30 children, although
groups of that size were not utilized in this investlgation.

It had become increasingly apparent, as the study progress-
ed, that the pattern recognition games were less than helpful
to the children, unless specific practice in translating simple
geometric patterns into letter shapes, was engaged in. It
was found that learning the names of even the common geometric
figures led nowhere, unless the children were shown how to
change a triangle into an A, and half-circles into B's, etc.
This transfer of simple shapes to letter shapes was accomplished
using a blackboard, as well as via several types of learning
games.

Teaching the children in this Investigation, revealed a
wide scope of potential activities which could be incorporated
into the curriculum of children of a number of types. The
implications for further research and curriculum experimentation
seem limitless. Some of these possibilitieé are explored

¢ in the sections which tollow.

The findings displayed in the previous chapter revealed
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no changes in the I.Q. scores on the part of the chilidren 1n
all four groups. This was not unexpected in so far as 1lnltlal
factor analysils revealed that the I.Q. scores were not related !
to the task: reflecting academic competencles, specifilcally
tralned for the program described. At the same time, the
qualities evaluated by the picture vocabulary test used (the
Peabody) seem more related to the breadth of a child's life
experiences, rather than to any basic learning potential. Thus,
our data suggests that while specific academic competencles
are improvable through the use of the learning games described,
the child's abllity to verbally identify objects from a wilde
range of categories is not markedly affected. One might
therefore conclude that a child within the surroundings in
which the program resided, should be given the opportunlty to
engage 1n two types of educatlonal experiences. The flrst
type are those which contaln ways of‘improving speciflic and
needed academ;c;competences, and the second type should focus
upon improved ways to understand a wider breadth of soclety
than the child may have been exposed to within the narrow
confines of hils sub-culture.
IMPLICATIONS FOR FURTHER STUDY AND FOR
EXPERIMENTAL CURRICULA.
The 1listing which follows includes only some of the
possible ways in which the 1deas emerging in this program

might be expanded, and illuminated. It 1s hoped that further
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research by individuals critical of this approach will be
undertaken. As has heen stated, the commitment of the present
investigators could certainly have blased the teaching methods
utilized, the manner in which the data was collected, and

also the ways in which the findings were presented. Among

the more obvious approachs which might come out of this
investigation, or which are presently planned as extensions

of this program are: To concentrate upon first graders and
pre~schoolers in a variety of pre-academic skills including
pattern recognition, impulse control, letter identification,
cocunting, and number identification. In this proposed
extension of the present project, it is also planned to

afford first grade children this type:of program daily, for

" ohe=half hour a day, in close cooperation with their classroom

teacher.

A second main avenue of study 1s to focus upon eertain
children within the middle elementary and upper elementary
school grades. Games which incorporate reading, more diffi-
cult math processes, and social studies lessons including
geography‘and the 1like, are presently being devised. An
investigation'qf how they affect the performance of clder
children might be extfemely helpful.

Although the children in this investigation possessed
I.Q.'s which might label them as "dull normals'", the lnves-
tigation did not concentrate upon children whose mental

capacities stamp them as truly retarded. The primary inves-
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tigators have observed teachers in the Los Angeles area

}and in other paris of the country, working effectively with

both educable and tralirnable retardates, while emplqying some
of the lgarning games 1incorporated into this prog#éﬁ. The
Speclal Edqcation Branch of the Los Ange;eé City Schodls,
és well as ﬁhe Joseph P. Kennedy Jr. Founﬁation, are both
encburaging the use of learning gamesléf the type described
on these pages, within their respective programs.g

Tﬁé use of these types of games for gifted children
conld also be explored in further studies.. The opportqnities
to create thelr own games might be extremely appealinglﬁo
children of this type, some of whom, like the childrgp in
thisjstudy, may need some rather regu;ar félief from éhe
tensions created by immobillity in a sémetimes rigld élassroom
environment. Creative writing and higher ﬁathematical
operations can be acted out through movement games; |

Numerous other typ2s of children might benefit from'

.. the types of actlvities employed in this program. For example,

6An extensive demonstration of the games was given at
a specilal evening meeting of parents and ccaches at the
Special Olympies in Chicago 1970, sponsored by the Joseph P.
Kennedy Jr. Foundation. The learning games were used at
Camp Shriver during the summer of 1970. The directors of
the Foundation have expressed a desire to incorporate some of
these types of activities directly into the Olympics during
the coming years, and special learning events are presently
being devised for them.
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the American Foundation for the Blind, in New York, is
préseﬁtly invéStigating this apprcach in the education of

the partially-sighted youngster. It 1s believed by some
connected with this Foundation, that the large stimuli
ianlbed, as well as the motivating nature of the activities,
might indeed prove helpful to children whose sight is impaired.
Further sﬁudy, of course, is needed with this type of.child
before specifib'recommendations may be forthcoming.

The emotionally disturbed, hyperactive youngster, as

'""well as the too passive child, might also benefit from the

games explored in this program. Hypothetically, the too
active child may have been initially a child who was simply
more active than normal, but not pathologically so. Attempts
to confine such a child to a passive classroom environment
might have elicited the ﬁyperactivity he later evidenced.
This hyperactivity is a beﬁavioral tendency which might have
been by-passed if initially he were exposed to active
ways of learning, compatible with his basic movement needs.
On the other end of the continuum, the habitually
"sleepy" child may be encouraged to become alert and to
participate when the games are stimulating, and when he must
activate himself to higher levels than usual in a classroom,
while participating. Relative to this problem area, it may
become possible to devisé daily and weekly "maps of activation"
for individual children or fof groups of children, so that

the opportune times for the insertion of both passive and
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active learning experlences might be plotted. The use of
various physiological as well as psychological indices of
activation and arcusal migﬁt be helpful 1n the construction
of such graphs. '

Various baslc research studies may also be carrizd out,
for example, irvestigations of the personality type,
physlological profile, and/or body type best sulted to a:
learning games approach. Simllarly, the personality and
background of the teachers most likely to lncorporate this
type of approach into their lessons might also be the subject

of further study.

SUMMARY

_ The data from this brogram, as well as observationé
émanating from contact with the children, pesulted in several
types of implications dealing with teachiné methods, further
research, and varlous general conslderations.

Problems of the gequencing of activities and transfer
of tralning, presented fhemselves in the course of the program.
Some of these were solved, and the implications which arose
from their solutions were outlined on the previous pages.
Other problems awalt solution within further research programs
of the type outlined on these pages.

A considerable amountlof teachlng for transfer was

found necessary within the teaching program. Letters had
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to be spoken, written, and visually identified by the
chilldren, and then presented by 1nstructors in many modes, in
order to pe effectively remembered and utilized by the
children in other contexts.

Movable letters were found to be mors helpful than
the immovable grlds. * Ofher equipment modifications
suggested themselves as the program progressed. Reading and
mathematics games, as well as those in which even more
creative -attributes might be enhanced, also became apparent
to the instructorg while working with the children. Inter-
grade, inter-sex, as well as inter-individual modificatlons
of the technlques,zlso emerged from contact with the children.

Further research might deal with an expanded 1list of
learning activities, as well as an expanded list of atypilcal
children, ‘including the partlally-sighted, the emotionally
disturbed, and the moderately retarded.
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CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of this program was to evaluate the eff-
ectiveness of active learning games in the enhancement of
selected academic operations among Negrd and Mexlcan~
American children within the "Central City" of Los Angeles.
The 127 cﬁiléréﬁ in the investigation were composed of first
to fourth graders who were ldentifiled by teachers and by
standafa tests as evidencing'ééédemic aéhiébement and
poteﬁtIél one or more grade levels below what would be expected
for chiidren thelr ages. Many did not know all the letters
of' the.alphabet, nor could they identify ~imple geometric
figures. They could not read nor spell well. The avérage I.Q.
(Lorge Thorndike) was about 85, while their classrbom”échieve-
ment was also conslderably below what would be expééﬁéﬁ;

After two weeks of tests the chlldren were exposed to
one of four programs during an 1l8-week period. One group
acted as controls and received no extra class tutoring or
other special physlcal activity. A second group recelved
a speclal program of physical education lasting 3 days a
week (Monday, Wednesday and Friday) for a period of one-
half hour each day. A third group received special small-
group tutoring within a classroom (also three times a week,

for one-half hour lessons) by an instructor trained for the
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project. ‘A fourth group was exposed‘to a varlety of sequenced
learning games intended to promote self-control, increased
attentlion, as well as specific academic operations including
verbal letter and pattern recogniticn, the ability to write
and ireclte the alphabet, spellling, and serial memory.

During the course of the 18-week semester, two serles
of 6 intermediate tests were glven at 6-week intervals

(one after 6 weeks, and one at 12 weeks) in order to ascertain

. the rate of progress, 1f any, of the four particlpaﬁing

groups. The program was concluded with a second prolongesd
testing period lasting 12 weeks and including the § tests
given twice during the semester, as well as the more extensive
battery of tests gilven at the beginning of the program.

Instructors ‘were regularly rotated between the groups,

-to control possible effects of teacher personallty upon

the performance measures taken.

The data emanating from the study resulted in the
following findings:

1. The children in the Learning Games Group evildenced
significantly quicker learning of the letters of the alphabet
(by the 6th week) including the abllity to write thelr letters
and to recite them verbally in random order and in alphabetical
order. Thils faster progress in these related abllitles was
found among the varlous grades, as well as .among the poorest
initial performers in the tasks of letter recognition.

2. The performance of the children in the Learning

-197-



Games.Group was comparable to that of the children 1ln the
Special Classroom Tutoring Group, in final measures of
pattern recognition.

3. In the measure of self-contrnl, the children in the
Learning Games Group evidenced more superlor scores by the

- 12th week than did the children in the other groups.

4. No significant sex differences were uncovered 1ln the data.

5. In the tests of serial memory, which were dlssimllar
to the trailning tasks involving serial memory (remembering
the movements of another child), the children in the Learning
Games Group evidenced scores superior to thosé of the:
children in the other groups.

6. The children in the Learning Games Group generally
started with higher mean scores in the varlous tests, including
spelling, hcwever during the course of the :study, as a group,
thiey extended their lead over the children in the other groups.

7. Based upon the percentage of chilldren 1in each group
earning perfect scores in tests of letter recognition, the
children in the Learning Games Group posted significantly
higher scores than did the chlldren in the other three groups,
during the 6-week trend tests as well as during the final
testing period. This superiority was found between the poorer
initial scorers in each group, and between the filrst graders,
as well as between the second, third, and fourth graders

in each group.
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8. A combined scoré of the motor ability items "(balance,
agllity, -etc.) was seen to improve more in the Learning
Games Group than in the other three groups, during the
semester.

9. No significant changes, by group, were noted for
the scores in the Peabody Picture Vocabulary Test of I.Q.,
administered prior to and at the completlon of the semester.

As a result of these findings 1t was concluded that
use of active learning games can, 1f applied 1n the correct
ways and to the proper children, have a beneficlal effect
upon selected academic operations.

Recommendations arising from thls study revolve around
improved teaching methodologies, improved equipment, and
include recommendations for further investigations of a
similar nature.

Teaching methodologles may be improved by careful
attention to the individual needs of children confronted with
learning games, and by attempting carefully to palr classroom
experiences with those operations contalned in the learning
games. Movable letters were found more helpful than statilc
grids containing letters. When planning spelling and letter
recognition games, class sizes of 20 to 30 chlldren may be
possible.

Recommendations for further studles Include the suggest-
ion that children labeled retarded, gifted, partially-
sighﬁed, and emotionally disturbed might be utillzed as
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subjJects for a program of further lnvestigation. Moreover,

an expanded 1i1st of academic operations may be Incorporated

into the learning games presented to such children, includlng
reading, geometry and higher mathematical operations, as

well as creatlve writing.
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APPENDIX




#1.

TESTS

INSTRUCTIONS FOR BODY PERCEPTION,
BALANCE, AND AGILITY TESTS
(LEVELS I & II)

Test children individually using a well-lighted, obstruct-
ion free room (30 by 30 by 9 feet).

Only the testers should be present.

Administration time: 30 - 4% minutes, depending upon
the abillity of the child.

The tester 1s to describe verbally every test item. He
then demonstrates exactly the way the child 1s to execute
the movement. The tester may assist the desired move-
ment, providing the test suggests assisting the chilld.

The tester must follow as closely as possible, the
directions outlined for the administration of each test
item. The tester should gilve encouragement to the

child. If the child asks the tester how he 1s performing,
the tester should positively re-enforce the child.

All test items 1n Level I are to be administered to
each child. If his average score in Level I 1is 4.0,

the tester should administer the test ltems in Level II.
If any single test in Level I reaches a score of 5.0,
he should be glven the test item in the correspondlng
category of Level II.

The child should be brought into the room with the tester,
introduced, and informed that "he will be playlng some
games with (the name of tester) for a few minutes."

- Avoid using the word,"test".

Equipment
Mat - size 4' by 6% by 1 1/2"; Mat 1s divided into 12,
one-foot squares; alternate squares are marked wilth
diagonal lines. See 1llustration below;
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(Instructions, continued)

¥Mat Is style 806 from Paramore-Baler, 146 South Robertson Blvd.,

Los Angeles, 90048

Color - blue

Lines - made with 1" yellow tape No. 471

Mats have valero touch fasteners on the 6! sides to permit

Instant attachment.

Clipboard, scoring sheets, test pattery, pencil eraser,

stopwatch.
Llst of children to be tested.
Penclls and paper for the chlldren to use.

Table, two chalrs.
Box of Kleenex.

()10 8 I ¥V} nN
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TEST-ADMINISTRAT:ON

Test 1 - Body Perception (Level I)

Equipment: 4' by 6°' mat

Preparation: Have the chlld stand on the floor with
his toes agalnst the mid-point on the four-foot edge of the
mat. The tester should stand on the floor and beside the child.

Describe the movement for the child. If the child
falls to comprehend the verbal directlons, the tester should
demonstrate the movement, and then ask the child to perform
the movement. Thank the child after he has completed the
movement .

Test Items:

1. (Name ) ; 11e down with your stomach (front)
touching the mat, please. Point is scored regardless of
where the child places hils head relative to the tester.

2. Lie dcwn with your back touching the mat.

3. Lie down with your stomach (front) touchling the
mat and nearest me. Before glving these directions, the
tester should walk to the far side of the mat. Point is
scored 1f hls feet are toward the tester and if he 1s lylng
on hils stomach. ‘

4, 1ie down with your side touching the mat. Point
1s scored regardless of the slde selected.

5. Lie down with your left side touching the mat.
This test ltem must not be demonstrated.

Scoring:
Maximum score: 5 polnts

One point is given for each correctly executed test
item.

No points are deducted for a slowly executed response.
Have the child rise after he has performed each test item.
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Test 2 - Gross Agllity (Levei I)

Equipment: Mat, stopwatch.

Preparation: Have the child lie on his back 1n the
middle of the mat with his feet toward the tester. The tester
should stand at one end of the mat, aoproximately five feet
from 1its -edge.

.o Instructions: After the child 1s in position, the
. tester should say, "When I say the word, GO, I want to see
how quickly you can stand on your feet facing me.

READY, GO

If the child falls to comprehend the directilons,
the tester should demonstrate the movement.

. Start the stopwatch on the word, GO, and stop it
when the .child 1s on his feet and facing the fester.

Scoring:

Score - Action Time Interval
:.l_eeiht  Rclls on stomach, stands .3/eeconds

2 points " Rolls on stomach, stands : é/seconds

3 points No roll over, stands - 3/seconds

y points' No.roll over, stands | 2/seconds

5 points' Standing Position . 1/second

Maximum Score: 5 points
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Test 3 - Balance (Level I)

Equlpment: Stopwatch

Preparation: Have the child stand on the floor,
facing the tester, with a distance of ten feet between them.
The tester should demonstrate the balance test by standing
on his left foot for five or more seconds and using his
arms to help him maintain hls balance.

Instructions: Say to the child, "Which foot: can
you stand on for the longest period of time? You may use
your arms to help you to hold your balance, but you may not
move the foot you are using to balance. When I say, GO,
1ift one foot and hold your balance as long as ycu can
until I say, STOP." (Permit the chlld to try elther foot
if he needs to do so. However, after he has decided on the
foot he wishes to use, he must keep on that foot through-
the test.)

Sooring:

Score Actlon Time Interval
1 point -~ 1if balance is held for - 1/second

é points - 1f balance 1s held for - 2-3/seconds

3 points ' - 1f balance 1s heid for - 4-5/seconds

4 points - 1if balance 1s held for - 6/seconde
(Tester now demonstrates holding balance on
the same foot, but with his arms folded
across his chest.)

1 point - 1f balance 1s held with arms folded
. for 3-4/seconds

Maximum Score; 5 points
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Test 4 ~ Locomotor Agility (Level I)

Equipment: Mat divided into 12 one-foot squares.

Preparation: Ask the child to stand on the floor
at one end of the mat. The tester should be at the same end.

+ -~.Instructions:
1.” "Name. , can you crawl down the mat 1like this?"
Tester demonstrates by crawling down the mat away from the
child, then turning and crawling toward the child.
One: po;nt ‘ls scored 1f the chlld has a cross-extension crawl
pattern. -

. . 2. "Name, walk down the mat like this." Tester
walks down the mat and away from the child. One polnt 1s scored
i1f the cross-extension pattern is evidenced in the galt.
(If the tester is in doubt, have the child walk for a greater
distance.)' .

3. "Can you jump down the mat like this?" Tester
demonstrates taking three -~ four jumps, keeping both feet
together and using the correct arm 1ift.

‘One' point 1s scored if the child 1s able to leave the ground
for two or three Jumps.

k., "Can you jump backward down the mat”" Tester
demonstrates the backward Jumping movement. .
One point 1s given if the chlld can jump backward two or
three times without falling down. Child is permitted to
look behind himself when he is executing this portion of the
test. :

_ Safety - The tester should position himself 1n such
a way as to be able to catch the child should he lose his
balance and fall backward. -

5. M"Are you able to hop down the mat on one foot?"
The tester demonstrates the movement hopping down the mat
away from the chlld.
One point is scored if the child can hop on one foot (either

foot) two or three times. Hop on the mat.

Scoring:
Maximum score: 5 points.
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Test 1 - Body Perception (Level II)

Equipment: Mat

Preparation: The child is asked to lle on his
back on the mat with his feet pointed toward the tester who
1s standing at one end of the mat.

Testing: The tester should say, "Name, I am going to
ask you to do certaln things with your arms and legs. Try to
follow my directions as accurately and as qulckly as you can.
Keep your eyes closed until I tell you to open them."

1. "Raise your left arm in the air (upward)."
Tester should wait until the child makes a declslon and moves.
"Put your arms down (lower your arm)."

2. "Ralse your left leg." Tester should wait until
the child decides on a movement and then moves.
"Lower your leg to the mat."

3. "Raise your left arm in the air (upward)."
Tester should walt for the decision and the actlon.
"Lower your arm."

4. "Touch your left elbow with your right hand "
The tester should walt for the child to make hls decision and

to move.
"Put your hands at your sides."

5. "Touch your right knee with your left hand."
"Open your eyes and stand."

Scoring:
Maximum score: 5 points

One polnt 1is given for each correctly executed
" movement. No points are deducted for slowly executed movements.
If in numbers 1-5 .the movements are correct, but they are
done with the wrong body part...l.e. all movements are
corislistently reversed...the child is given a score of three
points for thls test.
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Test 2 - Gross Agility (Level II)

Equipment: Mat

Preparation: The child is placed at one end of the
mat. The tester stands at the opposite end, facing the child.

Testing: "Watch carefully while I show you what you
are to do next. Without using my hands (hold hands away
from hils sides) I .am going to kneel first on one knee, then
kneel on the other knee, then stand on one foot, and then
stand on the other foot. Would you like to have me do this
again before you try to do what I dige"

If‘the child would like to see the movemnent demon-
strated agaln, the tester repeats the movement, using four
counts, He demonstrates the movement very slowly, about
1/sec. per movemert.

"Are you ready? Now kneel, kneel, stand, and stand."

Scoring:

41 point - 1f the child touches his hands to his
thighs and/or to the floor during the kneeling - standing action.

2 points -1f the child touches one or.both hands
to his thighs during the kneelling - standing action; or

1f he comes down on both knees at the same time; or
if he gets up by standing‘on both feet at the same time.

3 points -if he uses one or both hands while getting
up only; or

i1f he fails to one knee while arising

: 4 points -if he executes the movement without using
his hands, but there is a general unsteadiness (i.e. extra

_steps taken as. the child resumes his standing position.)

5 points -if he executes the movement perfectly

Maximum score: 5 polnts

~216-



Test 3 - Balance (Level II)
Equipment: Stopwatch

Preparation: Place the child in a standing position
on a level floor, with the tester standing ten feet from
the child.

Safety - Make certailn that the area is free of
obstacles to preve.t accidents in the event
the child loses his balance and falls.

The tester demonstrates the position to be held by
the child; 1.e. the bending of the one knee, folding of arms.

Testing:

1. "I want to see how long wyou can stand on one foot
with your arms folded 1ike this. Hold the position until I
say, Stop. You may not let your other foot touch the floor."
Have child use his preferred foot for balancing. However,
he must use the same foot for Items 1, 2, and 3.

2. "...stand on one foot, witn your eyes closed, and
your arms at your sides {(arms at sides means the child may
use hls arms for maintaining his balance irn any way that is
helpful to him). Hold position until I say, Stop."

3. "...stand on one foot, fold arms, and close your
eyes. Hold untll I say, Stop."

' 4. ",...stand on non-preferred foot, with your eyes
closed, and your arms at your sides. Hold the position until

I say, Stop."

5. "...stand on non-preferred foot, fold arms, and
close eyes. Hold until I say, Stop."

Scoring:
Maximum score: 5 points
One point is scored for each of the five test items
that are completed successfully. Balance must be held for §
seconds for each test item.
No score 1s glven if: - arms become unfolded, when re-
quired to be folded;

- eyes are opened, when requlred
t< be closed;
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Test 3 (Level II) continued

- 1f the other foot tonuches the
floor during the 5/sec. interval;
- if he 1ifts the foot on which
he 1s balancing.

Allow some time for between trials resting (a few
seconds).

Test 4 - Locomotor Agllity (Level II)

. Equipment:' Mat divicded into 12 one-foot squares.

Preparation: Child should stand on the floor, at
one end of the mat, and face the tester who is standing at
the opposite end of tne mat. :

Testing.

1. "Can -you jump down the mat like this?" Tester
demonstrates by Jumping into each of the six squares, moving
carefully and keeplng both feet together He moves 1in a
straight line. L L

2. “Can you Jump 1nto the blue squares like thise?"
Tester demonstrates by Jumping diagonally into the blue
squares only, keeping both feet together. o

3. "Can you jump backward into the squares?"
Tester demonstrates by jumplng backward into each of the six
squares, keeping both feet together. He moves in- a stralght
line. The child 1s permitted to look backward. The tester
should be in a position to catch the cnild should he lose

-hils balance..

., "Can you hOp:into each squaré°" Tester demon-
strates by hopping into each of the six squares. He moves
in a straight line.

5. "Can you hop into the blue squares?" Tester
» .demonstrates by hopping diagonally, using only the blue
‘sgquares.
Scoring:

Maximum score:,:S-points
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Test 4 (Level II) Continued

One point is scored for each successful trip which
consists of U correct responses out of a total of 6.

7 Y & 22N

/Ag///y %/ Z. 2}&’.’? i éf/
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Straight line iagonal line

Errors: - if one foot, or both, touch the borderline
of a square.
- if the foot (or feet) does not land 1inslde
of the square.
~ 1f when hopping, the other foot 1s touched.
- if an extra step 1s taken 1n a square to
malntaln balance.

PERSISTENCE

Equipment: A yellow line, 12 feet long and one
inch wide, on the floor; a stopwatch.

Preparation: Have the child stand at one end of
the line. The tester demonstrates to the chlld how and where
he 1s to walk. Aliow the child to take a few practice steps.

Testing: "I would like to see_ how slowly Yyou can
walk to the end of thils linv. At no time may.you stop moving,
you may not step off the lin .However, 1f you should step
off the line, do not stop, but c¢ontinue to move. as slowly
as possible unfiJ you have reached the end of the line.

Scoring: 1. Clock the number of seconds 1t takes
the child to walk to the end of the line.
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PATTERN RECOGNITION

A. Visual

Equipment: Six 5" by 8" cards, each of which
11lustrates one of the following geometric designs: clrcle,
square, triangle, rectangle, half-circle, diamond. The
size of the flgures 1s 4" by 4"; a blue figure on a white
background. A table, two chairs, and a stopwatch. A sheet
of paper having the same six designs printed on 1t. The
six designs, 2 1/2" by 2 1/2", were drawn on a plece of paper
8 172" ny 11". '

Preparation: Tiie child should be seated across
the table from the tester. Place the plece of paper contain-
ing the designs on the table in front of the chilld.

Say: "I will show you one design, and after you
have looked at 1t very carefully I will turn 1t face down on
the table. I would llke to have you point to a corresponding
design on your paper. Do you understand the directions?"

. The tester holds the card in front of the child for two

seconds. He then turns i1t face down on the table. The
child points to the corresponding design withlin a two- |
second interval. The tester continues this procedure for
the entire sequence.

Scoring: Maximum score: 6. One polnt 1s scored
for each correct response.

B. Verbal

The equipment, preparation, and testing procedures
remaln the same for the verbal response section as they were
for the visual response section. The only change in the
procedure 1s the response on the part of the child. Instead
of pointing to a corresponding design. he 1s required to
tell the tester the name of the filgurc.

Scoring: Maximum score: 6. One poilnt 1s scored for
each correct response.

LETTER RECOGNITION

A. Verbal Response

Equipment: One ccmplete aiphabet of upper case
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(Verbal Response continued.)

letters. Each letter of the alphabet is printed on a

5" by 8" card. The letters aire black on a white background;
dimensions of letters are 3" by 3". A table, two chairs
and a stopwatch.

: Preparation: Seat the child across the table from
the tester so that the letter on the flash card will be
clearly visible to the child. Shuffle the cards to aveld a
sequential presentation of the alphabet. A random order,

- different from the one used in 4'he ‘pre~test, should be used
for the post test. -

Testing: "I shall show you a card with a letter
of the alphabet printed on it. I would like you to tell
me the name of the letter. Do you have any qguestions?"
(Demonstrate i1f necessarv.) Flash the letter-card at three~
second intervals: the c¢hild is to respond with the name of
the letter within a two-second interval. . .

Scoring: Maximum score: 26. Score one point for
i each correct response.

B, Written Response

Equipment: One complete alphabet of lower case
letters. A table, two chairs, a 'stopwatch, a sheet of
primary writing paper, and a penecil. '

-Preparation: Seat the child across the table from
the tester Give him a pencill and a ‘sheet of paper. Present
letters 1n random order.

. Tes»ing "I will show you the letters of the.
alphabet once agaln, but this time I want you to say the
name of the letter and write 1t on the pilece of paper after
"I have turned the card face down on the table." Flash the
card for -three seconds; turn the card face down; the child
15 to respond verbally and to write the letter on the paper
within a three-second interval.

Scoring: Maximum score: 26. Score one polnt
for each correctly written 1etter.

C. Verbal and Movement Response

Equipment: Upper case letters on;cards, and table.
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(Verbal and Movement Response, continued)

Preparation: Have the child stand facing the
cards. :

_ Testing: "Can you say the alphabet for me?" Permit
the child to recall the alphabet in sequence. Child should
be standing and point to correct letters in order.

(Grades 3-4: Use the same procedure but substitute the curslve
upper and lower case letters for the manuscript letters.)

Scoring: Maximum score: 26 points. Score one point
for. each correct response. .

SERIAL MEMORY

A. Auditory Memory
Equipment: Table and two chairs.

Preparation: Seat the child across the table
from the tester. : -

: Testing: "I will say three numbers to you.
Remember carefully and after I have finlshed, I want you
to tell me the numbers in exactly the same order as I saild
them to you. Each time I do this, I wlll add one more
number. I want you to repeat the numbers 1n exactly the same
- way .that I have said them."

Give the child three numbers in random order.
Give the numbers at 3-second intervals. Add one number
each time until the total sequence has elght numbers.

Scoring, Maximum score 8 points, for repetition
of a11 8 numbers. Perfect memory of 5 = 5 points, etc.

B. Visual Memory

Equipment: Table and twe chairs. Individual 5"
by 8" cards with the following letters: ,

Card 1 - A Z P

Cara 2 - A 2 P Q. :

Card 3-A Z2Z P Q@ B i
., Card 4 - A . Z P Q B D .

Card 5-A 2 P Q@ B DM

Cara 6 -A 2 P @ B D MG
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(Visual Memory,contlnued)

Preparation: Seat the chlld across the table from
the tester.

Testing: "I will show you 3 letters. Remember them
carefully, and after I place the card down on the table, I
want you to tell me the letters in the same order I showed them
to you. Each time I will add one more lietter. I want you
to repeat the letters in exactly the same way I have glven
them to you."

Flash the letters at 3-second intervals using the
random order already established. Hold the cards tilted
to avoild glare. Begin with three letters at 3-second intervals,
placing each face down ¢on the table after holding 1t up.
Add one letter each time until the total sequence has 8 letters.

Scoring: Maximum score: 8 polnts, as in section A.

C. Visual and Motor Memory

Equipment: Tape geometric designs of a clrcle,
square, dlamond, and rectangle on the floor using yellow
masking Tape. DimensIons should be:

Circle - U4' diameter

Square - 4! by 4!

Diamond - 4' by 4!

Rectangle - 6' by 4!

Preparation: Place the child facing tester at a
distance of 6 feet.

Testing: "I am going to make three different
movements. Watch me very carefully, because after I have
completed the third movement, I want you to do them for me
in exactly the same way." (Have child imitate movements.)
"This time I am going to make four different movements.
Watch me very carefully, becausz after I have completed the
fourth movement, I want you to do them for me in exactly
the same way." (Have child imitate four movements.)

Continue 1in this manner, adding one configuratlon
each time until you have completed the 8 patterns.

Patterns are:

1) Walk to circle;

2) Jump in 1t one time;
3) Walk to square;
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(Visual and Motor Memory, continued)

~2=3=l4) Jump in square two times
-5) Hop to rectangle
5-6) Touch each corner of the rectangle
with your hand (use either hand)
1-2-3=-4-5-6~7) Skip to the dlamond
1-2-3-4-5-6-7=-8) Walk on the lines that form the
dlamond shape

Scoring: Maximum score: 8 polnts.

728t 5 - Spelling

Equipment: Table and two chalrs. A pencil and lined
primary paper for the child. Numbers from one to twenty are
written on the paper.

Preparation: Seat the child across the table from tester.

Testing: "I will.give you a word and I would like to
have you write 1t for me on the paper I have given you. If
you do not know how to spell the word, then leave that space
empty and move to the next number on your sheet of paper."
Dictate the words at spaced intervals, allowing the chilld
sufficlent time to write the word. If he does not seem to
understand the word, use 1t in a sentence so he can get the
meaning of the word.

The spelling words to be dictated are:

He Stop

She Play

It Boat

I Made

Me Morning
Go : ~  Began

The Animal
And Children
Here . Beautiful
Come Laugh

-~ Scoring: Maximum score: 20 points.

® Spelling'words used were from the Dolch Basic Word List, and
the Stanford Achievement Test for Primary I. (Edited by
Harcourt, Brace, 1966 Edition.) '
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