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A NOTE TO THE READER

v

The Symposium ﬁi rs (Volume 1, Books 1, 2, and 3) are pub-
lished with one major purpose in mind. The papers are -intended

" to provide® the reader with an up-to-datessynthesis of research

s

in a wide variety of areas. Presentations were invited from each
of the seven associations of AAHPER. Review boards screened
Sympostum Presentations under the direction of the Research Con-
sortium President-elect. Special attention was given to the
quality of the.presentations and to the relevance of the research
syntheses to the practioners in each of the seven associations.

- The Symposium Papers are being ﬁade available for sale, for
the first time, at the convention at which the actual papers are

presented.’ This is done to make these research syntheses avail-
able to Al™ance mémbers at the earliest possible time, while the
information 18 current and useful. To do this, it was necessary

to make each author responsible for preparing his or her own manu-. .

script. To be eligible for publication authors were required to
submit their intent to publish early in the year and submit a
manuscript, typed in the proper format, by March 1, 1978. 1In
cases where authors failed to meet the above listed guidelines,
the papers were deleted from this publication.

These Symposium Papers are photographed from original manu-
scripts submitted by each author: The screening of symposia
served as the editing process, once accepted sole responsibility
for 'the contentMrests with the author(s).

Because the Symposium Papers presented at the 1977 conven-
tion were not pubTished, authors of these papers were invited to
submit them for publication in this 1978 volume. Accordingly,
Volume I includes some papers from 1977 as well as those from
1978.

It is hoped that these Symposium Papers are useful to.members
of all associations of AAHPER. .

Charles B. Corbin
Editor

Christine L. Wells
President-elect
Research Consortium

Note: Because of the length limitation im-
posed on authors, reference lists are neces-
sarily short. In most cases, more complete re-
terence lists are available from authors on re-
quest. '
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. .Ioia T. F. Choflers, ‘ -
Beston Univensity :
Beston, Mastachusetls 02215 . "

It isenonsense to bring ghildren of different. religiohs and '
ethnic backgrgunds together in the.schools through enforced inte-
gration in the hope that they will reduce social distance, w1t3i
out dramaticdlly reviewing standing curricula, existing physic
plant. and’ current attitudinal readiness.

In late 1974, when bussing in Boston became tangible and ,
legal educators geared up toemeet problems which they knew would
inevitably lead to organized gpposition and occasional vitlence.
Menbers of ,the Department of Movement, Health and Leisure at Bos-
ton University quickly involved themsedves in grant writing, pro-
gram planning,.and staff training. Our first encounter set a
pattern for many interesting, often frustrating, expetriences -
thereafter. The Secretary of the local Bureau of Equal Edueg-
tiqnal: Opporfhnixy wfote us a letter informing us tHat a sizable
grant. had been .awarded. We were elated: wimmediately began
implementing tfe planned program: hired initial® staff members,
and geared up for what we knew would be an enormous ehallenge. -

«

‘We_ planned to bring urban and $uburban children together for a

grogram of .physicgl activity at a neutral site. The keyjorganiz-
ing center for reduting social distance, improving inter-ethnic _
attitudes, and safefguarding the development of self concept was
play. .

o We enviqaged a d1vergent model beginning with proven SOurces
of' 1ntegrat;:2‘gﬁlentlal like baseball, basketball, touch foot-
ball, and so®Cer, developing through lesser available activities
like wrestling, badminton, volleyball, skating, handball, and
fencing, and climaxing tRrough lifetime movement activities like
hiking, climbing, orienteering and camping., We knew this pro-
gram would work. Two weéks later we learned that the Secretary
had skipped town, that there was no $80,000 in the kitty as We
had been pron1sed and that his prom1se to us had for substance
the whimsical caprlce of kindly hot air.

Thi§ story typifies the frustration with which most educa-
tors have been confronted during the bussing in Boston episode.
The original desegregation plan permitted too many loopholes.
Fortunately, the current plan, which features alternatives in
the form of magnet schools and school district pairing with EEe
institutions of higher learning in and around Boston, along with
strong levels of funding and resolution from the lntellectual
community, is much stronger.

Our é&xperiences began-in 1972, long bgfore desegregat1on,
when we invited 500eghildren from the urban areas to attend a
laboratory physical éducation program carried out in our facil-
ity, and designed to provide a twofold focus of research and
professional preparation. The Garrity ruling encouraged us to
expand in the following ways:

1. Greater emphasis was placed on equating the numbers of

each of the groups by sex and race. .

7,
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2. A residential field experience, ih a non-threatening

environment*welltauay-fremfﬂosteﬂfvwas introduced.

3. ‘Research on"social distange, self-concept, }and interper-

sonal attitudes was 1ntens1f1ed .

The new program, which is now im its third year, cons1sts of |
three major components:

1. Agtivities at Boston University in what has beep~called

our "laboratory school."

2. Activities in two pilot schools wh1ch are called our

nfield clinic laboratories." .
/3. Activities in residence 150 miles north of Boston called
our "residential “field laboratory."

Research during the project has cemtered around basic skills,
attitudes, self-concept, social dlstance, and interaction pat-
terns, Tom Martinek will report on self-concept and motor skills;
Barbara Riley on social distance; and 1 will report on attitudes
and interaction patterrss.

Program development has centered around game skills, indivi-
dual competitive and cooperative activities, and social activi-
ties involving the risk of interpersonal interaction. Steve
Maloy will. h1ghl1ght sens1t1v1ty, Friedrich Schneider will cover
orienteering and mime; and Arthur Miller will introduce a film
which gives a sampling of the entire program. .

I will turn now to measures of student attitudes, counselor
attitudes, and interaction patterns.

’

Procedures

¢

' random sample of 100 studeﬂ{L we¢re administered the

2rs and Mancini Human Movement At 1tude Scale (CAMHM)

ers-et al, 1976) which was used to obtain expressed atti-

. of ths chlldren toward the physical activity program at /)
Bostbn University itself. The scale, which has reported content

C
{
Tu

.valldlty and a ‘reliability rating of .89, using the LERTAP com—

puter program of the Hoyt Coefficient of Internal Consistency,
was administered post test only.

To measure ifiteraction, twelve children were sﬂlected by
the, schoolteachers as representative Qf each group; as haVing
leadership impact with students in their respective schools. A

. trained observer used the Chgffers Adaptation of Flanders Inter- -

action Analysis System (CAFIAS), which is a valid and reliable
instrument designed. to deerlbe verbal behaviors; non-verbal be-

- haviors, and interactions (Cheffers, 1972). A 10-minute random

sample of ecach session of student behd@lors and interactions *
with other students and their teachers was used for data analy-
sis.

The sample consisted of:

Blacks: 2 girls - All from Boston
: + 2 boys . : .
“ v
Whites: 2 girls One ecach from Brookline and Boston
' 2 boys S0
,‘ ?
Orientals: 2 girls  All from Brookline -
2 boys -
) ¢~
(
g8 @ .
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Four major {g’!ables were analyzed:
1. The goneral patterns of interaction ohserved during the
10-minute samples taken each session; '
\\The activities selected By the students each session;
3. The _percentage of the total observation time evidencing
student tp student interaction; and
4. The predominant behavior(s) evidenced by the obscrved
. students during the 10-minute sample time cach session.
To measure the effect of the camping-experience, "students
and counselors weré invited to complege a questionnaire designed
to gain simple first-hand opinions on friendship, learning, and
understanding towards dispgrate raclal membership. )
e

Results and Discussion ’

.Table I provides a bré&akdown of the mean attitude scores for
he CAMHM Attitude Sg¢dle, by schoal and rae# The maximum posdi-
le score for the total instrumont was 81,

TABLL 1

- '

Mean Post-Test Attitude Scores by School and Race

School N *White ' N Black N uriental
A A S —_—
Brookline _ 24 62.5 3 62.9 21 7 ¢ 6L.6
Boston 17 61.9 27 03.0 . o 8 62.4
A : A - . -

N = number of students in group -

-~ R ‘ L)

The results seem to support the oft heard hypothesis that:
physical activity is-an excellent medium to bring about effective
reduction in racial tensions whilst at the same time offering
constructive, enjoyable progrdms around which inter-ethnic har-
mony can be' bailt. .o .

The deor patterns of ‘interaction are included in lable Ir.

TABLESTI , .
o . .

Major Interaction Patterns During Observation Periods

a. Extended student game playing of interpretation of teachgr 4
suggested activity. . .
b. Extended student practice of drills and other lead-up activi-
ties to games and skills. '

c Stuﬁents stand;ng watching activities, or sitting quietly.
“d. 'Student listeriing to’teachers giving information.

e. Students playLng games with or strongly interacting with the

teacher
f. Studentb ”fllttlng around "
g. Students 1nterdct1ng with o*her students.

"

The frequency of activities selected by the sample is de-
seribed in Figure 1.
- Y : .
. '

O
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' studept to student Interactlon is outlined in Table III.

. Total % of Student-to—StudentuInt?;action=9.75%

. . \
: | <« - FIGREL . )
‘ + Activities Selected by- Sainple ‘ *
(11 students oVer 8 weeks--10-minute observatlon) o
' m e . * : ~ «
¥ of times i . " -
students . ‘115 « | ' 2 ‘
selected _ b ' . Vo .D
activities ‘10| 3 ./é s H !
o [ I N w0 —
.o - I = B R A - I PR | o0 1
sl 915 i, AVEIRE 51w
SRR SRR RE-RETE-RE BN RE- NP
Y of 1818121811 i21g 141
‘Yv PR , Activities Selectgzd
’ o , e _';.

The percentage of the total observatlon time ev1denc1ng

TABLE III .

o s \ . .

‘Average Percentages--Student-to-Student Interactipn by Activities
. ) .

-

Basketball (n=21) = 12.88%

Soccer -+ . (n=11) = 12.08%

Gymnastics (n=15) = 8.73%

Volleyball (n=9) = 15.05%
-Badminton  (n=8).’ = _ 5.37%

Tennis (n=5) = 15.08% >
. Fencing « (n=3) .= +0.59%

Golf (n=3) = 4.,09% .

n=number of times activity chosen -

'

The predominant student behaviors during the lJ-minute sam-

o,

ple times are ranked in order of percentage occur (see
Table IV). . . 7
c TABLE 1V

Ranking  Student Behavior . . % of times behavior

: occurred

1 Playing games or developing skills 28.1%

2 Interacting with other children . 15.7%
. Standing around 15.2%
" Listeming to teacher ) 15.2%

4 Practicing activity drills , 14.6%

5 Playing games with-or interacting 7.3%

with teachers
6 - '"Flitting around" 3.9%
<
10
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The overall interaction patterns indicate that students spent
most of their time playing games, developing skills, ox attending
to basic drills necessary- for skill acquisition. The Students
also spent time waitihg around, watchlng, and listening to yaach-
ers giving information. The percentage of time recorded In ¢his .
area is higher than was expected., It was noted that d reasgpahle
amount of time (9.97%) Was spent in meaningful student inteypc-

- tign through out all observations recorded.

Whereas the project adminjstrgtors endeavored to phasg pas.
ketball out as the semester progressed, pressure from the sgy.
dents brought about its reinstatement. At first glance, this
appeared t¢f be a failure for the program planiers, especially in
view of thie addictive qualities that this game sppears to hgve
with inner-city blacks. However, basketball's potential foy
interaction was substantiated by the percentages recorded ip the
study. Basketball may denote a limited curriculum, but whegpe the
emphagis is on student interaction, it prgbably has a great deal
to offer. : .

Fencing, golf, gymnastics, and badminton were found tq Bfﬁer
low student'interaction percentages. [t is pnteresting ta pote
that fencing received high commendation from outside observers,
but failed to meet even minima)] expectations of interactiop,

Of interest, too, Was the high percentage of student jpter.
action recorded in tennis. As this game seeps through to ay)
socioeconomic status groups, it may offer high potential foy so.
cial interggtion. .

During this study, children were busily occupied playing
games, developing skills, interacting with each other, and jnter-
aCting with the teachers for part of the time '(65.6%). Unppoduc-
tive moments occurred 34.4% of the time. Administrators atyyj.
buted the unproductive percentages to the personal choice myture
of the progranm, .

Open-ended responses to the questionnaire on the student «
attitudes towards integration ¢ the residential field expéyj-
ence govealed that the students felt they could make friendg
among other races and did-achieve™a better understanding of other
people (Table V). P

.
N

» TABLE V
Frequency of Student Attitudes Toward Achieving Integrapjion

Question White Black ¥iontal -
v No_ vES MO YES™ No

.

Can you make friends with othqr

races? . 113 2 25 0 18 2
- Did you discover anything new,

about Other races? o 54 55 6.9 14 6

Do you- feel you understand people -

better as a result of Agassiz ) .

Village? ' 43 0 9 0 5 0

Do you feel you'were able to mgke
friends with people of other eth-.
nic groups as a result of living
together in a camping situatign? 100 I3 26 0 17 2

-

. | nmoLe
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_ , ‘ . . .
ALl _Quasations were optiomald . *

Eighteén coungeldrs respondea unanfmously in support of the
‘ , ¢hiidren’s opthions'. From the counselor wpoint, the almost

unanimous reaction was that they had benefited, immendely from liv-

ing and wqrking with the childreq.r_‘ \ .

] - -

Conclusions ) )
’ y .
RS Mofement oriented integration programs’do not destroy
i children's attitudes towards physical activity. Indications are .
that they have T positive effect on this variable. - .
. #. Movement oriented progrums appear-to offér u safe and
successful medium through which integration cap occur.

v :

* in General 4 ‘ . ' ‘
e , ;
. o In general there are d number of observations I wish to make
“from a physical educator's perspective that have assumed critical
importance to us in this continuing work: = '

: Credibility--Our work has led to the kind of credibility
with the school systems, the research community at Bos-
ton University and other schools and departments in and
around Boston, that we have both shared and grown in
stature as a result of the project. The very real oppo-

;. sition we havé encountered from a handful of parents has
added’ to our credibility and our sclf-image.
. . Rcsgonslhilitx—~Wc‘hnvc discovered at first hand the
: * necd to work closely with tedchers ¢tn relatidbn to pro-
gram development and sensitivity in interaction with
specific children, while at the same time we haVe dis~
covered that teachers often know least about the real
thinking of their students, especially if they are in
antagonism to the judjcial decree.” We have confi d
- + the need to developStronger, more specific, on-site
testing instrumenfs. ‘The weaknesses of standardized '
tests have been indelibly scored, =
3. Universities-as Resousces--The pairing of universities
with school systems presents golden opportunities to
.build professional bridges, to develop programs, and to
carry out better controlled research in the field set-
o ting. One of the truly delightful findings was the dis-
' covery that the ivory™®wer concept. Was remarkably in-
effective amongst most of the university professors with
whom we worked. Only a few proved to be inadequate.

4. On the negative side, we have found some foes. -A hdnd~
ful of adfinistrators, fellow professors, and politi-
cians havc'BEgn’VOCifcrous, vindictive, and volatile.
And the moré successful our ventures have becoie, “the
louder their antitheticul cries have become....

Notwithstanding, this project will be continued in some . form

or another for as long as we belicve it is feasible and effective,

T

Thank ydu. ’
* ~ .
v- ) F y ‘
. .
. 12
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- Soll,-co\ﬁcom and: Body coordlnatinn Tesﬂng \ b o
% . With BiEthnic Groups o

T L Thomas 4. mmm T N
. University of North Carofina -
, .. Gresnshoto, North Carollnl‘z'lll&

' .

The court—ordered mandate to desegregate Boston public schools |
was the result of an increasing concern from the black community
to equate the quality of education for all ethnic pinoritdes. Th}s =
raised many concerns from educators and parents (predominantly
white) on the true psychological values derived from integratifg
children from bi-ethnic backgrounds through school busing. Using
education as an. effective ‘agent for this social change no doubt .
brought further questions regarding the whole morality of the bus-
.ing issue. How would this affect the quality of Boston's educa-
tional system? a%hld busing only further crystallize the already
existing hatred between blacks and whites? Most important, what
changes in the present educational program would be needed to
facilitate the process of integration7 7

. L} .

Certainly the moral philosophies of integration are no less a-
congern for physical ‘education than they are for other disciplindb,
Hence, the Magnet Movement Athletic Program (MMAP) grew out of 4
desire to help .integrate the Boston public schools through an alter: »
native educational program. Working under a thematic umbrella of
movement, an attempt was made to utilize the concepts of physical
activity as a means for achieving racial harmony.- Additionally,
‘the MMAPr was designed to provide a movement-oriented program that
would foster participation in a variety of activities within a
group setting, and thereby create a greater awareness of each
child's capacities and limitations. More important, the providing
of new reference groups for the black and white child was to be an
important outgrowth.,,of the MMAP.

The entire program was sponsored by the Department of Move-
ment, Health, and Leisure, Boston University. - The purpose of the
MMAP was to determine the feasibility of achieving integration'
among children from various cultural, ethnic and economic back-
grounds by utilizing a divergent model of physical activity that
would facilitate an easier assimilation of both black and white
children. This model involved the use of perceptual motor acti-
vities which would allow for the development of specific motor
skills. Midway in the semester, educational gymnastics were
taught so that those specific skills that were initially developed
could be integrated into more complexed movement patterns. During
the entire time of the program all childrey were provided with
opportunities to establish healthy and productive interaction.

In the final week of the MMAP, a living and learning situ-
ation took place at Agassiz Village in West Poland Springs,
Maine&. It was a residential camp experience that required
cooperative participation by all the children. It was taught and V.
supervised by trained teachers with help from supporting staff
from the University. .

Li L
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Through all these activities of the MMAP, the child learmed to
clarify success and failure as well as have the opportunity to com~
pare his own abilities with those of others. As a result; a chilg

" strengthens positiVe feelings about himseIf while developing new
physical capabilities that will later be operational in his own
environment. oo

.
o

It was thus decided that both' physical and psychological com-
ponents of the children should be assessed in order to determine
the effects of the MMAP. Two prime components were subsequently
established as ‘measures for the evaluation of the effects of the
physical activity program: self-concept ?nd motor skills.

{

METHOD

Subjects LA

The subjects used in this study consisted of 344 rElementary
age children, grades one through five, from the Boston schools,
Boston, Massachusetts. Children (N=230) fggh the Allston-Brighton
and Mission Hill school districts represented the MMAP group, and
children (N=114)' from the Charlestown school district gerved as
the control group. Both groups came from similar social, cultural
and economic backgrounds. Furthermore, both groups came frem
schools that did not offer any type.of formal physical education- -
program. The purpose of the contrsl group was to provide baseline
data which would give more iMformation concerning the effects of

. theyMMAP.

Treatment , .

The MMAP group was provided with a formal physical activity
program for 45 minutes once per week for ten weeks at Boston
University. The curriculum consisted of perceptual motor and gym-
nastic activities. Because grades one through four did not parti-
cipate in the residenti#il field experience during the last week of
the program, it was decided to look only at the effects of the
physical activity portion of the program. The instruction was
provided by nine graduate assistance from the Department of Move-
ment, Health and Leisure of Boston Universi@y. The control group
received no organized instruction. Each group had an equal pro-
portion of black and white children. '

Self-Concept Measure

The Martinek -Zaichkowsky Self-Concept Scale (MZSCS) was used
to measure .the self-concept of the elementary age children invol-
§§d with the movement program. Since the MZSCS was validated with

oth English and non-English speaking children, it was preferred
exlsting self-concept scales because of the multi-lingual
values, and because of the dissatisfaction with recognized instru-
ments in the field (Piers-Harris, etc.).

Since the scale is non-verbal, it requires little or no
reading ability. It consists of twenty-five items ghich measure
various social, psychological, intellectual and phySical com-
ponents of a child's phenomenal self-concept. Since the MZSCS was
initially developed and validated with multi-ethnic children, its
use as a research tool has strong possibilities with similar child-
ren of dissimilar cultural backgrounds. '

15 _l {;



O

ERIC

Aruitoxt provided by Eic:

¢

\

A ]
Motor Skill Measurement ' - ’

The Body Coordination Test (BCT){(Schilling, 1974) was used to
measure motor skill development. The test was originally developed
and validated with German populations. The initial intent was to
devise a measure which. could diagndse young children with gross

N motor deficiencies

The test consists of four sub-tests: 1) lateral movement;
2) lateral jumping; 3) one~foot hopping; and 4) dynamic backward
balancimg. All four sub-tests yleld a total composite score which

_can be used for a general index of motor ability.

RESULTS

The independent variables of treatment group, racCe and grade,
and dependent variables of body coordination and self-concept were
analyzed using a 2 x 2 x 5 analysis of co-variance design (pre-test
serving as the co-varlate). |
Motor Development and Self-Concept

A significant F ratio was only obtained for the main effects
of treatment group, F(1,323) = 5.37, p< .05, and grade, F(4,323)=
9.24, pg .01. The adjusted means for the treatment and control

.groups were 168.78 and 162.66 respectively.

v

The treatment group's hody coordination scores were signi-
ficantly better than the control group's. In looking at the vari-
able of grade, it was found that there was a linear improvement in
body coordination scores for the five grades. The adjusted means
for' the five grades were 150.57, 166.16, 162.79, 174.31 and 178.11,
respectively. The Duncan Multiple Range Test (Kramer, 1956) indi-
cated that, grades 2, 3, 4 and 5 were significantly better than
grade 1 (pg .01), and that grade 4 was significantly better than
grade 3 (p<£.01).

There was no significant difference in body coordination
scores between black and white groups. The two adjusted means
for black and white groups were 166.62 and 166.82, respectively.
However, a two~way interaction effect was found for grade and race
F(4,323) = 2.49, p .05. Table 1 lllustrates the race by grade
breakdown for the adjusted means on body coordination scores. It
was found that whites scored higher than blacks for the second
grade samples. Inversely, fifth grade blacks showed greater im=~
provement than whites.

Self-Concept
A significant F ratio was obtained only for the main effects

of the treatment group, F(1,323) = 10.482, p¢ .01, and grade,
F(4,323 = 4.259, p¢ .0l. The adjusted means for the treatment and
control groups were 22.79 and 21.82, respectively.

The treatment group's sclf—concept scores were significantly
higher than the control group's. In looking at the variable of
grade, it was found that grades 3, 4, and 5 were significantly
lower in self-concept than grade 2. The adjusted means for the
five grades were 22.87, 23.50, 22.00, 22.10, and 22. 07, respect-

ively. :

-
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4 GRADE BY RACE BREAKDOWN FOR ADJUSTED MEANS OF

.

There were no significant differences in self-concept scores be-
.tween bRgcks and whites. Additionally, no interaction effects were
detected. Table 2 illustrates the race by grade breakdown for the
adjusted weans on. self-concept scores.

TABLE 1 .
GRADE BY RACE BREAKDOWN FOR ADJUSTED MEANS OF -
BODY_CO-ORDINATION SCORES

Grades Over-all
Racd 1 2 3 4 5 Mean
Blacks 150.58 160.12 161.59 174.55 186.96 166.62
(N=29) . (N=22) (N=26) (N=22) (N=23) (N=122)
Whites 153.18 170.71 163.54 173.44 173.19 166.82
: (N=38) (N=39) (N=43) (N-51) (N=51) (N=222) -
TABLE 2

SELF-CONCEPT SCORES

Grades . Over~all
Race 1 2 3 4 5 Mean
‘Blacks 22,61 23.57 21.65 21.53 23.19 22.46
(N=29) (N=22) (N=26) (N=22) (N=23) (N=122)
Whites 22.99 23.50 22.17 22.26 21.62 22.47 -
_ - (N=38) (N=39) (N=43) (N=51) (N=51) (N=222)
DISCUSSION

. The results of the study add ‘strength to the contention that

the MMAP had a positive effect upon the development of motor coor-~
" dination skills in young children from bi-ethnic backgrounds.

These results are further supported by Rarick (1964) who feels

that all pre-adolescent school children are in need of a physical

education program in order to fulfill their need for physical !

activity. It is interesting to note that, although this program

was offcred only once per week, the activities and instruction pro-

vided were sufficient for positive developmental changes in both

black and white youngsters to take place. :

A significint increase in body coordination scores for grades
2, 3, 4 and 5 was also found. This ¥inear increase is similar to
those results reported by Zaichkowsky, et al (1976)., It appears
that tha process of maturation has a definite effect on motor per-
.formance, along with the improvement derived from supplementary
training experience. According to Eckert1(1973) this is especi- *
ally evident with tasks requiring gross motor movement as opposed
to more complex tasks where training is a definite pre-requisite.

, Although there was no significant difference in coordination

skills between races for all five grades, it is important to note

that both blacks and whites did show’significant improvement over

their counterparts in the control group. The interaction effect_,
found between grade and race showed that whites improved more than
blacks in the second grade, but that blacks performed better than

whites in the fifth grade. These results are similar to previous

studies by Hutinger (1959) and Lipe (197Q).who found that black

. 17 C
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children of similar ages performed better than whites in ‘motor fit-
ness meagures. Still other investigators such as Harmon (1937)

and Rhodes (1937) have reported negligible differences between the
two races with respect to reaction time and motor ability.

In a sample of 5th and 6th graders, Rhodes demonstrated that
the degree of white superiority is directly related to the complex-
ity of the motor task. However, the fact that second grade blacks
showed greater gains than whites, might throw some doubt on this
conclusion. Perhaps both developmental and cultural factors may
be an obcrpsive variable causing grade apdwrace interaction between
those two age groups. a

The results of the study also show that the MMAP had a‘defin-
ite effect on a child's self-concept. These results agree with
those reported by Zaichkowsky et al (1976) and Gourley (1969), and
Lewis (1972). The fact that both blacks and whites in the treat- B
ment group showed a signtficant increase in self -concept further
illustrates that racially integrated classes can benefit from
organized physical activity programs. It is also pessible to
assume that the social interactions between black and white child-
ren inherent in physical activity may further provide a healthier .
perspective on a child's social, cultural and ethnic’ideals.

- . .

The significant decline in self-concept scores for both groups
in grades 3, 4 and 5 suggests that early school pregsures are inter-
acting with the development of the, child's self-concept. Zaichkow-
sky et al (1975) contend that such findings reflect the need for
educators to place more emphasis on developing affective components
in young children. Therefore, significant differences in self-
concept between trecatment and control groups would imply that there
is a causal relationship between self-concept ‘and participation in
a physical activity program., However, the non-significant correl-
ations between motor performance and self-concept fail to support
this hypothesis. It appears that the development of these two
variables is independent of each ¥ther. The results of this study
suggests that a physical education environment should allow for
the development of both variables, self-concept and body coordin-
ation, ard that the development of one does not necessarily guar-

. antee the development of the other: -

3
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" Examining The Social Distance of Multi-Ethnic Elementary
School Children In Movement Oriented Settings .

Barbara E. Riley
Boston University
Boston, Massachusetts 02215

_ The growth of social distance research has been interesting.
It started with Emory Bogardus, who developed the first social
distance scale in 1929. His primary research and interests were
in measuring and comparing attitudes of various people and groups
toward other national and racial groups. He accomplished this by
asking each individual to respond tostatements whigh indicated
increasingly social distant feelings toward other individuals and
groups. His scale was revised under great criticism in 1932 and
refined to seven statements. His findings clearly indicate that
racial out groups are rated more distant than members of the
dominant group. "

Bogardus continfjed this résearch into the forties and fif-
ties when we find other researchers using his scale and also de-
veloping new scales. ,

Hartley, for example, in 1946 tested students in the degree
of prejudice by creating fictional groups and finding that Etu-
dents who were generally prejudiced against out groups, were also
prejudiced against fictional groups as well.

In -the late 1940's, Blake and Dennis looked at social dis-
tance in regards to the race of young children and found that it
was a function of age. Young children seem to assign more nega-
tive traits to out groups over all than. older children.

.In the 1960's, researchers like Triandis, Radke and Trager,
modified Bogardus's scale, developed new questionnaires, and used
interviews to discover the extent of social distance among ele-
mentary and college students. In each case their results pri-

. ‘marily support those of Bogardus.

. Following their lead, Georgoff and Epstein, manipulating the
environment in various ways looked at social distance through the
aspect of extended social.contact. Their findings generally in-
dicate minor positive effects through contact.

Horne in 1974 developed the Perception of Social Closeness
Scalé to indicate the.social distance between. teachers, pupils,
and learning disabled pupils in various cPassroom .interactions.

Michael Banton in his book, ''Race Relations' has a further
review of literature on social distance. o

Reviewing these works indicate that most of these research-
ers agree with Banton when he said, "The value of the concept of
social distance lies in the way in which it enables “the research

_ worker to evaluate the extent of discrimination and conceptualize

it as a continuum." . .

It is with this idea in mind that I undertook the present
study. Looking at social distance in movement settings is a
unique way to try and create an environment that can enhance so-

J.-:' 20 : .
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“ Treatment

. " PROBLEM '

. The probldn was to determine the extent of social distance
.among multisethnic children (White, Black, and Other) in differ-

‘ent movement settings. , .

Hmotheses

L . <N ' -

1. There will be no significant change across treatment
groups in the social distance of white, black and other elemen-
tary children who participate in movement programs in regards to
race and sexs L

: A. There will be nd significant change in the -socidl,
distance of: ' -« -
1. Whites with whites, blacks and others.
2. Blacks with blacks, whites and others.
B. There will be no significant change in the social
distance of: - ° . ; -
) 1. Black males with black males and females.
2. White males with white males and females,
3. Black females with black females dnd males.
4. White females with white females -and males.
C. There will be no significant change in the social
distance of: B L. .
1. Black males and females with white male$ and fe-

males.
) 2. White males and females with black males and fe-
males,.
METHOD . &£
Subjects

Subjects were 111 elementary school children (grades 4 and
5} from three elementary schools in Boston, Massachusetts.
Children (n = 77).from District I served as experimental sub-
jects and children (n = 34) from District II served as controls.

Both experimental and control groups came from identical so-
cial, cultural and economic backgrounds, and from schools which
did not offer any type of formal movement prqgrams.

’

The first eﬁperimental skhool known as Laboratory School
Program I, was given a movement progrgm at Boston University,
once a week for a semester. This program consisted of team and
individual sport activities 'including swimming and skating, de-
signed to provide an environment that would enhance the physical
skills and the social skills of the participant.

%he second Experimental Program was the Field Clinic Labora-
tdry,'administered to the other experimental school on the prem-
ises by Boston University students. The activities offered were
elementary games, gymnastics and movement exploration, once a
week for a semester. These activities were also designed to pro-
vide an atmosphere of relaxation and freedom to improve skills
and aid social contact. ’

The Residential Field laboratory Experience was given to
both experimental groups for one week at Agassiz Village Camp in

21
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Poland, Maine.” During this experience the children participated
. in workshops of music and movement, dance, mime, orienteering,
adventure activities and sport activities. '

TEST APPARATUS AND PROCEDURES

A *
In an effort to obtain precise measures on how each child
felt toward his/her classmates, the Perception of Social Close~ *
ness Scale was used. (Horne, 1974.) .
~ ' The test-retest reliability of each scale was determined by-
Horne when she administered the scale to 29 second graders on two
consecutive days at approximately the same time. Students as- -
signed a check to each other ¢lassmate therefore a total of 448
scale values were correlated. A Pearson r of .78 was obtained.
This was significant at the .01 level. B
The validity of this scale was established by administering
the scdle to 21 third graders. On thd following day, the same
ehildren were asked to identify their best friends in the class.
The numbetr of times students were chosen was correlated with the
number of times the. student was checked on item one on the close-
ness scale (most close). The responses of the ten boys and elev-
“en girls were tabulated separately. A spearman rank coefficient
of .971 was obtained for the boys and a correlation of 1777 for
the girls. Both correlations were significant at the .01' level ~

Scale Items and Values

~ .
Scale Value ’ Scale Item
’ — ~ AL
.28 . Would like to invite to my house.
.78 Would'like to spend time with on the playground.
1.47 Would like to spend time with once in a while.
1.79 Would like to be more like other students.
S

.68 Would like to leave me alone.
' (Horne, 1974, p. 77.)

Thus an interval scale was created to measure. the degree of
closeness students and teachers felt toward class members.

L]
Procedures for Collection of Data

During the first week of Laboratory School Program I, and
the Field Clinic Laboratory, each child was given the Perception
of Social] Closeness. Scale in their classroom. The control group
was also tested at this time. Post-test measures were taken on
all three groups at the end of these laboratories. " Post post-
test measures using the scale were taken following the individual
residential field laboratories for the first two groups and the
control was also tested at this time. '

Design
" The design was c¢stablished b} taking the hypothesis ques-
tions and manipulating variables in such w way as to directly
answer the questions. Hence a design matrix was developed and
, placed over the newly created variables as shown below:

.
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New Variahles Created "'A Priority Contrasts

X Linear Quad* Sex D.* Race D.* Sex/OL* Race/OL*

W o+l -] -1 .+ +2 . -1 -2
WF +1 -1 -1 -1 +2 +1 -2
.o ‘ BM +1 -1 o Y P | -1 +1
. BF +1 -1 -1 -1 -1 +1 . .+l
I BES S | -1 1 -1 -1 +1,
OF +1 -1 -1 -1 -1 +1 +1
WM +] 2] +2 +1 +2 0 0
WHITE WE  +1 ] +2 -1 C#2 0 0
MALE . BM +1 [} +2 +1 -1 0 0
RATING BF +1 g 42 -1 -1 0 0
_ - oM +1 '] +2 +1 -1 0 0 .
' OF +1 [} +2 -1 -1 0 0-
W o+l +1 -1 +1 +2 +1 +2
WF  +1 +1 -1 -1 +2 -1 +2
R . BM +1 +1 -1 +1 -1 +1 - -1
) BE +r +1 -1 'Y | -1
‘OM +1 - +1 -1 +1 -1 +1 -1
- OF +1 +1 -1 -1 - -1 -1 -1

Key: WM--White male WF--White female BM--Black male
BF--Black female OM--Other male .OF--Other female
X--Mean Quad--quadratic function D--differential
OL--Occasions lines

®
Results

A significant effect over treatment groups was found with
each racial group rating each other racial group more distant.
Mean scores for each dependent variable over treatment are found
in Table 1:

Table 1
Treatment

F-Ratio For Multivariate Test Of Equality Of Mean Vectors 1.8749

D.F. #14 And 184.000 P Less Than 0.0001
Variable Hypothesis Univar- P Less  Step P Léss
Mean SQ iate F Than Down F Than
<
X 1448.4966 17.6205 0.0001 17.6205 0.0001
sex d 99?.6228 12.8939\ 0.0001 5.1059 0.0078
race d 378.6125 4.2750  0.0166* 2.6408 0.0765
linear 11.5173 1.6185 0.2035 _ 0.5949 0.5537°
Quadratic 98.9430 5.7486 0.0044 5.2953 0.0067
Sec. occ. L 5.6822 0.8613 0.4285 0.3991 0.6721
race occ. L~ 15.0469 1.8469 0.1632 2.2791 0.1082

Degrees of Freedom for Hypothesis #2.
Degrees of Freedom for Error #98,
*.05

-
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Males rated males more distant and females rated females

‘A significant sex differential was found across treatment
%ro 3.
or!

e distant, with a stronger distance rat1ng ex1st1ng among fe-

males,

F Ratios and Step Down data are found in Table II,

~

Table 2
Sex Differences

~

“ F-Ratio For Multivariate Test Of Equality of Mean Vectors#1.8749
D.F. #7 And 92.000

Variable

P Less Than 0.0827

}

Hypethegis Univar- P Less Step P Less
LA Mean SQ iate ¥ . Than Down F Than
t X 0.0036 0.0000 Q.9948 0.0000 1.0000
sex d 490,0059 6.3205 0.0136* 6.9919 0.0096
race d 250.7474 2.8312 0.0957 2.3183 0.1312"
linear 1.3343 0.1875 0.6660 0.2100 0.6479
Quadratjic ‘. 8.7724 0.5097 0.4770 0.4122 0.5225.
seX occ. 2.6307 0.3988 0.t§2§ 1.0586. 0.3062
race occ. L 16.8324 2.0661 0.153 2.0432 (,/0.{561
Degrees of Freedom Hypothesis #1. [ .,k

Degrees of Freedom for Error +#98.

*.05

A

\

There was no significant rucc'dffferential found across_
treatment groups.

The mean scores that reflect the results obtained are placed
in the constructed design of this study, and found in Table III.

School
I

N

School
11

N

X

Linear

‘Quadratic

Sex diff. ,°
Race diff.
Sex occ. L
Race vce. L

N

X

Linear
Quadratic
Sex diff.
Race diff.
Sex occ. L
Race occ. L

L4

Table 3
Observed Cell Means

White

[§]
54
1
14

-3,

2

-1.

11

62.

13.
-3.

.99
.83
.9

.49

5
1

26

86

s

24

Bla

5

<

ck

.45

1.30

.55
.55
.00
.95

.94

5

.46
.52
.13
.36
.82

Ot

59

T-2.

her

.1
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-Discussion

Tahlg_S (Céntinued) g

White |  Black™  Other
N ' 4 1 0 .
X 50.54 . 44,89 »
' . Linear . -1.25 '~1.06 S e
~ Control Quadratie 15" 77 .o
’ Sex diff. 6.09 . 4,40 . . ¢
- Race diff. -11.62 -6.61' = | G
' Sex occ. L -.05 - 0.00
Race occ. L .42 1.82

Thevresulps‘clearly indicate thar participation in the ax. -

peYimental ‘“novement laboratories: had an effect on the’sotial gis.

tance by race of the two ¥xperimental groups. Alghough Table 1
shows that all groups rated other groups more distant, the con-
trol group over treatment rated each other considerably more gis.
tant. A glance at Table III for variable 5 across treatment
indicates that had there been more thme spent in-thése 1aborg~~
tories, social distance may have been significantly”reduced,
These fimdings are.consistent with those of Georgeff. (1970), -

The analysi$ of race differential indicates that in truy
non-significance is an important finding. The idea Of the moye-
ment programs not catering to any one rwcial group 15 essentiy].
Significance in this case would indicate prejudicial treatment
during the programs. ’

The fact that the results show a significant same Sex rytin
differential which is stronger than. the opposite sex rating dif-

. ferential is puzzling at best.

Although developmentally children of this age usually exhibe
it same sex_preference in regards to peers and playmates, ang
opposite sex aversions, Spme' environmental stimuli may b? Bven
stronger. These stimuli may include the effects of bussing, ex-
tended teacher control, parenta] -control and other Pressures gb-.
served in the enviromment of schools in Boston, ‘These pressyyres
may create fewer choices for friendships, andhtherefOFe creave
across sex alliances. Other factors may be inherent 1n the pro-
cedures and écale itself, i.e. 1. giving a response that the
teacher is looking for; and 2. function af the lack of scorgs in
empty cells. . ‘ :

Overall th results indicate a further use of movement pg.
lated experiences over extended periods of time may help to gn.

‘hance the social intprac?ions of different racial groups. They
.also show that the equality of participation offcrgd in such pro-

grams is of the essence, to assure an environment where coapgras
tion may flourish,

25 . S
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and behavioral outcomes follows.
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Mﬂvﬂy to Movement and Human Env!ronmengl Iffoq‘rams_' |
. \With Multl-jlmlc Groups of Children

-~ - Sieven Maley. S e
Marywood College S ot
. Scranton, Pennsylvania

INTRODUCTION

The term "énvironmental psychology" has recently been used
to define ‘the study of. the interrelationship between the physical
environment and psychological behaviors. This burgeoning inter-
est in envirommental psychology can be accounted for in‘part by
the problem of ‘the cities, i.e, overpopulation, pollution, and
alienation of the individual, , ’

While the behavioristic view of man as a series of stimulus-
response connection§(w1th~h45 environment is not agceptable, the
ultimate influence of environmental factors on human béhavior can-
not be denied. Man is a product of his environment in the same
manner as the environment is affected by man.

The question arises, will behaviors developed within a g1ven
environment persist if the environment is changed?

Research has shown that human behavior in relation to a

physical setting is enduring and constant over time and situation,

s

(Ittelson, Proshansky, and Rivlin, 1970}. This viewpoint would
seem to imply that behavioral change due to a different physical
setting is transitory and contingent upon the maintainance of

~such a setting. Lewin (1951) indicates that the relationship is

not so direct in that human behavior is a dynamic process result-
ing from continuous interaction of factors within the person with
external factors as they are perceived by the individual.

Thus it would appear likely that behaviors developed within

;' a hostile environment may be ameliorated by experiences within a

different env1ronment -such that upon returning to the original
setting, the perceptlon ‘of the enviromment would be altered and
the 'behaviors.-elicited would be different.

“ With this possibility. in mind, a five day residential field

-eXper1ence wes made part of a program of movement education of -
“fered to inner city school childfen in Boston during a period of

enforced racial integration.
The description of program Lomponents narrative experiences

CAMP PROGRAM

magine a child in the city whose horizon's extend no far-
ther an his eye can see. What is his enviromment? It's com-
posed o unequal measures of concrete, glass, exhaust noise,
strife, .aggression, anxiety, and debris both human #hd other-

wise. The individual functioning within such an environment is *°

not concerned With growth but rather with the survival of his
sclf-concept. Cbnsequently, behaviors are shaped around aggres-
sion. He who takes, has. He who gives, has not.

In order to sec if such patterns of behavior could be
changed by a change in the environment coupled withwa program of -

7 L.
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' group moyement experiemces, a group of students from the city
were transported to Agassiz Village, Maine for a five day resi-
--dentizl-fietd-experience-as-part-of. their-school.curriculun.........

. . The environment there was radically different and unfamiliar
to most of the children. Where there wds concrete, now there was
soil. Where there were tall buildings and pollution, now there
were trees of all shapes and sizes and clear skies. Where there
was the cacophony of man, now there was the peac ature.
(Punctuated of course by the whoops of the newl@cd). The
only similarity between this enviromment and thedone they left
was the fact that these were the same ‘children that had been em-
broiled in racial strife. The stage was set for the culminating

»  @ftivity, a p living experbence.

’ A camp PWogram is not a.3chedule of times or a roster of
events. It's what is actually happening and all that was happen-
ing at Agassiz.VilIdﬁe related to a central theme which was based
ont the book, The Forest of the Night, by John Rowe Townsend.

There were six program components which ran the gamut from
artiﬁtic experiences through heavy physical activity. All pro-
grawZomponents related generally to the theme of the book, which
in ged a young boy in search of self, and gpecifically to the

* gnvironment and its effect on each child- i dually and on the
group as a whole. . - )

The children-téok part in dramatics wherein they adapted »
sections of the book and performed them-in.a”living theater. |
They were also exposed to various art forms and encouraged to ex-
press themselves and thair view of the.characters and situations
in,the book through at lcast two different mediums. '

% Relating to the environment dnd paralleling the experiences
2" in the book, the children became involved in four additional com-
ponents. First, they were taught ‘hap reading, compass orienta-
tion, speciallocomotor skills in a program of -orienteering which ~
utilized concepts from the book as clucs and gave them the abili-
ty to move safely through the natural environment, Then they
invaded the environment andscxplored both the durability and in-
evitability of nature, and the factors involved in.the human in-
vasion of the natural environment. They were cncouraged to open
their senses and to try and experience as much of what nature
was showing them as possible.

Next, the children tried to copy the natural environment by
exploring apparatus designed by man to take its place, This in-
volved activities on a low ropes course and other adventure ex-
periences which placed a premium on the develgpment of personal
confidence and group success obtained by conquering a risk situ-
ation. ’

Finally, the children attempted to take what they had ex-
perienced and use their knowledge to change the“environment to a
.different, uscful condition without permuanently disturbing it.
This' was accomplished through the development of games in which
sthe children set their own rules, devised their own strategies,
and developed their own equipment from material which nature
provided. . . ’

All six components were designed fo challenge the children
and promote cognitive, social, emotional, spiritual, and physi-
cal growth. The key was in the creation of an environment which
would nurture positive growth within a group.rather than promote
the alienation of individuals. - ) .

.. 08
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One area of the program which had the potemtial’ for demon-

strating change was the invasion of the natural environment.
This ex se in sengitivi

@
. 1
%

; _in two parts; a day-
time nature wadk and a night hike. The children were removed '+ -

from that which was familiar and encouraged to experience and be i

sensitive to a non-threatening natural environment.

The land surroumding Agassiz Village is a densk forest and
one can walk for & good mile without encountering obviou$ signs
of human habitation. However the children were to make many dis-
coveries about this "wilderness."

Before entering the forest, the children were asked to do
three things. First, they were to use all their senses} second,
they were to look for cycles which might be occuring in the envi-
ronment; thirdly, they were to be alert for signs of intrusions
into the environment whether manmade or natural.

Cycles were noted visually in the different levels of the
forest, in the growth and decay of plant life, and in the symbio-
tic relationship between the woodpecker and tht trees. They
touched the vegetation and learned to identify a tree based on
its texture. They listened and heard the scrfech of the owl,’ the
rustle of- the field mice, and most persistently, they heard the
intrusion of man.:'The sounds of powerboats on the lake and
trucks on a highway miles away were constantly overwhelm1ng the
"language of-the forest.

Intrusions were further noted in the many tree stumps left
by the loggers, in the stone walls which crisscrossed the forest,
in the damage caused by a tornado, and in the presence of a pile
of household garbage found right in the middle of the forest.
This provided one of the most interesting and significant ex-
amples of sensitivity that we could have hoped for in that not
one of the groups noticed pr made any mention of this obvious
intrusion! This phenomemnon is readily explained by the fact
that any stimuli of a given intensity if continuous will tend to

. disappear from our perception. When placed within the forest

environment, although the children were intent on seeing, hear-
$ing, smelling and touch1ng everythlng, they took no not1ce of the
farbage.

These day walks were truly enlightening and the children
usually spread themselves out over an area and celebrated each
new discovery with cries that would have made Columbus proud.
The night hikes were -another story. 7

Prior to leaving on a night hike the group was told about
nocturnal animals and their special adaptations which afford
them the ability to see in the dark and to hear very well. They
were asked to become nocturnal animals and to move silently
through thisnighttime envirpnment with their eyes and ears open.

.The ‘area that was traversed was the same as that experienced on

their nature walk but the procedures and responses were quite
different.

The entire group held hands as they moved off about 400
yards into the forest to the sight of an old logging road. What
had been a boisterous bunch of conversationalists quickly became
a silent majority as they progressed deeper into the forest.
The. first designed experience required the group to.sit silently:
for ten minutes and listen to the undisturbed forest. This was
difficult at times as rampaging imaginations created various
beasts which prowled very nearby, but nonetheless, after a few
minutes the forest sounds became apparent and the children began

29 N
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to appreciate the ahundance of life nearby which had ‘heretofore
heen hidden. The second experience was an opportunity for the
children to emulate the nocturnal animals as half the group moved
down the trail and sat down a few yards off the trail while the
rest followed a few minutes behind and attempted to locate their
friends solely by sight and sound. Most groups failed to locate
the other people which further brought home the concept of na-
tural adaptation. .

The final designed experience was a 50 yard solo walk down
the trail. This activity provided the individual with a personal
risk which was tempered by the support provided by the group.

For example, one boy who was a leader in the daytime activities

‘'was more than a.bit hesitant to try.the solo. After he had seen

a few of the others had gone and survived, he casually sauntered
off down the trail. However, after a few seconds,, his casual
steps increased until he broke into a full sprint and thundered
down the trail into the arms of the group who heartily congratu-
lated him for his'effort,

** Upon their return to the camp, the group discussed their
feelings during the experiences and attempted to relate these
feelings to those *experienced by the boy in the book and to their
1ife in the city. Their comments were insightful; one particu-
larly which was made in reference to the stated fears of one mem-
ber regarding the night walk, which was, 'you don't have to be
afraid man, you're with us!"

SUMMARY AND CONCLUSIONS

The indentification of behavioral change in the context of
this report must be purecly subjective since objective measure-
ments relating to self-concept, body coordination, and social
distance are the domain of my colleagues. Nonetheless, since
the children had been observed in both the city and natural en-
vironments over a period of two years, these subjective findings
would appear to have spme validity. .

Within the city environment, a definite cluster effect ex-
isted. Blacks tended to stay together as did whites, orientals,
etc. While comaraderie existed within the groups, there was
little interaction between them and behaviors evidenced were
usually aggressive, exclusive, and highly competitive. The situ-
ation was effectively static, and it appeared that the groups were
satisfied with separate coexistence. Since such a status enabled
the schools to functhon, little effort was made by administrators
to break down group barriers.

While the cluster effect was noticeable in the early hours
of the :ﬂpp experience, the barriers were not. This was a func-
tion perhaps of the camp organization which divided the poptla-
tion into three groups with equal representation by school With-
in each group and effectively provided the initial crack which
opened the door for positive interaction. The, children were
receptive to the New experiences, commented readily on their

‘perception of the relationships observed, and increasingly evi-

denced support within the group rather than aggression.

This last observation was indeed an obvious indication that
behaviors were changing during the camp experience and, if trans-
ferrable to the city environment, could provide the beginning of
a new era, a new environ@ent, for the city.

.
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It will he necessary to measure attitudes and group beha-
viors within the schools to objectively detemmine whether beha-

ed- in the camp-environment were
- retained and evidenced in the city.

AVENUES FOﬁ FURTHER RESEARCH

-

’ 4 H

It would be of interest to determine the effect of process
versus physical setting. Would the behavioral changes developed
within the natural environment have occured if the same program
components were administered within the familiar city environment?

.
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y ‘The theoretical frame of reference of this investigation rests
-~ . on the premise that underlying the many fine and gross motor skills
"~ that children acquire there are certain well defined generai com-

ponents of motor behavior that are needed for tlieir execution. S
The nature and extent of use of such components varies with the
skill and the way in which it is perférmed. There is a consider~
asble body of evidence which indicates that there {s a well defined
factor structure of motor abilitieg in adolescents and adulta, and:
more .recent research haa yielded similar findidgs with children
at the primary and pre-schliool age levels. Such general motoric.
. nents loosaly defined as muscular strengtﬁ and power, balance,
.. speed of movement, agility, manual dexterity, flexibility, and
-, ceordinatfon have been characteristically identified in thﬁse in~
vestigations.

More recently the writer an¥ his colléagues ‘have been inter-~
ested in determining if there 1g/also a well defined factor struc- .
ture of motor abilities in ment&lly retarded children and adolea~
centg.- This led to a study (Rarick, ‘Dobbins and Broadhead, 1976)
in which 47 anthropometric and motor performance mgasures were
administered to some 400 normal and educable mentally retarded
children in the San Francisco Bay area. The results yielded fac~
tor structures which were essentially the same in the intellec-
tually normal and the retarded children, factors which were strik-
ingly similar for both sexes. Four Factors accounted for the major-
proportion of the variance in the above groups. Theae were ten-
tatively identified as (1) Strength-Power-Body Size; (2) Body Fat;:
(3) Fine Viaual-Motor Coordination, and (4) Gross Limb-Eye Coordin-
atien. .

The present study 18 an extension of this earlier investiga-
tion using for the most part the procedures that had proved to be
effective there. 1Its purpose was.twofold, namely (1) to identify
the basic components of fine -and gross motor behavior of trainable
mentally retarded individuals in the age range 6 through 21 years
using factor analytic procedures, and (2) to determine the extent -
to which the factor structures of motor abilities of the trainable
mentally retarded differed according to age level and sex.

Procedures. !

The investigation involved a total of . 433 trainable mentally
retarded individuals, both home reared and institutionalized, re-
siding within 50 miles of San Francisco. The means and standard
deviations of the chronological ages of the eight age-sex groups
are given in Table 1. The mean IQ's of the groups.were quite sim-
ilar,"’ ranging from 35.6 to 41.3.

The hypothesized factor structure which was formulated in the
earlier reaearch on normal and EMR children and which provided the
conceptual bdae for the selection of the test items there was em~
ployed here as were many of the tests which were used in that
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Table 1. . Masns and Standard Deviations of Chronological Ages in
e . Yesre and Months of the Subjecta Actording to Age Groups

. Malas Females
' A;tcroupo - . N x S.D. N x S.D. ,
. ‘6-93-11 b2, 8.23 '1.13 7 8.55 -1.01
10-1311 68 12.11 1.15 55 12,13 1.03
14-17 - 87 15.89 1.20 64 16,01 1.28
18-21 .7 65 19.56. .85 45 19,58 1.0l

inveatigation. The hypothesized factor structure included ten
- motoric end two morphological components, namely (1) Static Mua-
_ . _cular ' Strength; .(2) Exploaive Muscular Strength; (3) Muscular
.+ 7 Strangth-Endugance; (4) Gross Body Coordination/ (5) Cardio-Res-
< /.. pirstory Endurance; (6) Limb-Eye Coordination; (7) Manual Dexter- ~
o ity; (8) Balance (Static);. (9) Flexibility; (10) Balance (Dynamic);

jﬂy . " (11) Body Fat; and (12) Body Size. The rationale for inclusion of -~
: g - the morphological measures is that many gross motor abilities are
P dapendent to varying degrees upon body weight and body structure.

_ . Data -from some 45 motor performance tests and eight measures

" of physical growth constituted the basis for the factor analytic’

.o procoduror."Arconpletq~deabr1ption of the testing procedures has
: baen reported elsewhere (Rarick and McQuillan, 1977). .Intercor-

. .ralationa among all variables with chronological age held constant
" were run eeparately by age group and sex™ and the residual inter-

: correlation matrices factored using three initial solutions. The-

L initial component' ard factor methods included. the Incomplete Prin-

" cipal. Components (Hotelling, 1233)," Alpha (Kalser and Caffrey,
1965) and Rao's Canonical Factor.Analysis (1955).
. The above -three factor analytic methods’ provide two component
. solutions (Incomplete Principal Components and Rao's, Canonical),
each hsving 4 statistical base, and one factor solution (Alpha)
~.with a psychohetric base. Orthogonal solutions employed the Kaiser’
normal varimax progedures (Kaiser; 1958) fd<each of the three
initial solutions. In all oblique solutions the default value was
_ set at zsro. - : . '

. .The app?oach used in identifying the factors that were common
across the six solutions followed closely that outlined by Harris
and Harris (1971). -The procedure rests on the premise-that- there
should be substantial agreement among the eeveral solutions in
respect to the commonality of variables that load on a given fac-
tor. This necessitated the selection of one derived solution to
be used as a template against which the factors of tile remaining

~ five solutions could be compared for dimilarity on the basis of

a sinilsr profile of factor loadings. The incomplete principal
compagnent solytion with varimax rotation was ghosen as the starting’
base becausé {®\included more' variables with substantial loadings

. on a particular component' than'any other derived solution.

- Bepinning with the first rotated factor in the_incomplete

principal component solution,' a search w made among the five

remaining derived”solutions for a factof'in eaép solution 'that was .

similar to it with reference to the pattern of factor loadiny. )

4 "

‘..*Thn data for the youngest ageé lgvef‘of-boys and girls were po9}od*
since the N's by sex were -not sufficiently large to run separate. - -
factor sanalyses. - ' N R e

| ':3-
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Once this was accomplished, this factor was eliminated from future
searches. Following the same procedure, subsequent searches were
made for additional factorgy --- specifically, those in which the
loadings on the other five derived aolutions were similar to the
loadings on the incomplete principal component solutfons. Thus,
the identificatton of factors common to the six derived golutions
yielded what have been called comparable common factors, comparable
specific factors, and noncomparsble factors. For the purposes of
this study, a comparable common factor was defined as one having -

' three or more variables with rotated loadin greater than .40 on at
least four of the six derived solutions. A comparable ‘gspecific
factor was defined as one having one or two variables with loadings
‘greater than .40 on at least four of the six derived solutions.

‘A noncomparable gpecific factor was defined as one that did mot
have at least one variable with loadings of .40 or higher on at
least four of the solutions. .. ) '

The procedure employed for assesaing similarities and differ-
ences among the factor structures of the several groups of subjects
followed the hethod developed by Kaiser, Hunka and Bianchini, 1971.
The procedure was applied to-the orthogonally rotated Incomplete
Principal Component selution, thus providing a quantitative
estimate of the similarity among the respective gemparable common
factors and comparable specific factors of all groups of subjects.
The resulting coefficients are not correlation coefficlentd per se;
rather, they are cosines between factor axes, the latter identifi-
ables by the definers (factor loadings) within the respective com-~
parable common and comparable specific factors in each subject
group. They can, however, be conceptually interpreted 48 correla-
tion coefficlents with a theoretical range of 1.00 to -1.00.

‘ Results and Discussion

The number of comparable common factors extracted from the

intercorrelation matrices of the seven age-sei\ﬁroups of TMRs )

ranged from six to nine and the number of comparable specific fac~
tors from one to ‘five. Seven factors as identified by their pat-
terns of factor loadings were common to all seven groups, account-
ing in each instance for a major proportion of the within group
variance in motor performance. These factors were tentatively
identified as (1) Body Fat or Dead Weight; (2) Fine Visual-Motor

Coordination (3) Balance; (4) Upper Limb-Eye Coordination; (5) Arm

Strength; (6) Spinal Flexihility; and (7) Leg Powr-Coordination.

Thus, the factor structure as hypo;hésized was not entirely sup-

ported by our results.. No factor of cardiovastular endurance

emerged, nor was there a differentiation between static and dynam-
ic balance, nor qas.sﬁrength clearly separated into static, dvnam-
ic, and enduran components. Nevertheless, there were clearly
identified factors, whfch by visual {inspection of the respective
factor loadings suggested a similarity of factor structure among

the seven groups.

The above is borne out by a gyuantified comparison of the fac-
tor structures of the seven groups. following the procedure described

, - earlier. Figure 'l shoWs the similarity of the factor structures

of the seven-groups as reflected by the means and standard devia-
"tions of the cosines derived from the factor axes of the Seven
comparable common factors. The means of thé cosines ranged from a .
high of .93 for Body Fat to a low of .43 for Leg Power-Coordination.
While the cosines within factors did vary some by age-sex groups
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Body Fat  Fine Visual Upper Limb arm  Leg Power Balance ~ Spinal
(Dead Wt)  Motor Eye Coord Strength Coord Flexibility
Coord ’
-
_Foctors., ' _ Definers .
1. Body Fat {Dead WOEQ'\') v Weight, Subscapular Skinfold, Triceps Skid , Abdom Skfd. . )
2 Fide Visual-Motdr Coordination Minnesota Manipulative Preferred and Non-Preferred
. 3 Upper Limb-Eye Coordination Target Throw Horizontol- Target Throw Vertical {6 groups)
4 Arm Strength . * Elbow Fienion. Elbow Extension
- % (eg Power Caordination, Bike and Res, Bike ond No Res, Bike 90 (6 groups)
6 Bolance ' Railwolk Sde., Railwalk Bckd., {Stork Std. 8 Roil Fd., 6 groups)
7 Spinal Flexibitity , Lateral Sping! Extension (Spinal Extension 6 groups)

Figure }. - Similonty of Foctor Structures of Age Grouped TMR Boys ond Giris

As Reflected By '7. Meons and Standord Deviatiohs of the Cosnes of the Factor Axes
the astandard deviations of the cosines were low to moderate with '
the exception of Upper Limb-Eye Coordination and Leg Power-Coor-
dination, It is evident on the basis of the magnitude of the
cosines among subject groups and the general similaritv of the
definers of the respective factors that there is considerable sim-
ilarity of the factor structure among the seven groups of subjects.

Considerable confidence can be placed in the resultg in view

of the marked within group agreement in the findings coming from
the six separate factor analyses used with each of the seven age-

~dex groups, The criteria which were set for -identifying factors

as. comparable common factors {ere rigorous, namely three or more
identical variables with rotated factors loadings of .40 or higher
on.at least four of the six solutions. This to a large extent
ruled out the possibility of biasing the results because of the
factoring technidues used, Similarly, the criteria employed for
defining the comparable specific factors was 1in no sense loose,
namely one or two identical variables with loading§ at or above .40
on at least four of the six solutionms.

The substantial similarities in factor structures among the
seven groups of these subjects should not be too surprising for
children are anatomically much alike regardless of observable dif- .
ferences in size and body build. Their lever systems and the
muscles which activate these systems do not differ materially, and
if the task is not overly complex and if its requirements are well

. understood, it will ordinarily be done in much the same vay ,by most

children. The end result is for the most part dependent on refine-
ments in the timing, application and control of muscular force.

fhe findings reported here provide substantial evidence that
there 15 a well defined factor structure of motor abilities of
TMRs in the age range 6 through 21.years, one that i{s remarkably
similar for males and females of varying chronological age. The
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. general similarity of the factor structurd :of this group of TMRs

to that previously reported on EMR and intellectually normal

‘chidlren is worthy of note. .. T T "
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James P. McQullian ‘a ,
, : . " University of Callfornls, Berkeley ..
- - Berkeley, Californla 94720 Yo .
e ' The purpbac of this paper is to.present a section of the

findings embodied in the more comprehensive report by Rarick snd ’
McQuillan (1977). One of the principal functions of this investi-
gation was to develop tests aPproprgate to the assessment of motor
performance of trainable mentally retarded individuals. ;

Some 45 motor performance tests were administered to 453 ™R
males and females in the age range 6-21 years. Subjeqt vere .
classifiad in age Eatagories within sex 4 follows: 6-9 " years
(ygyngnot) Lp~15 years (y%ung) 14-1777 yeara (old), '18-2111 » -
years" (oldut)

The first major step was to qetermine the factor structure for

-.each of the age-sex categoriés so that suitable definer variables Y
could be identified. (Findings of this section of the report are
" prasented in more detail in a companign paper.)

Among the several criteria acknowledged as being essential to
valid teet construction, test item discrimination is not the least
important. ‘There is an established body of pormative data avail-
able which attests to the fact that increases in age are accompan- A
ied by development,in growth and phyaical maturity and that there o ﬁq
are certain critiéal periods when males differ appreciably from
females, age being held constant. It is on: such a premise, the
reliability of age and sex related norms that is, that test dis- ¥
crimination between age groups (within sex) and between sexea 2t
(within age) serves as a validation procedure. It was)for theése
reasons that discriminant analysis was employed to determine which
of the common definers would best assign members of tha contrist

.groups to their appropriate age or sex category. :

Through the usa of discriminant anslysis a distinction may be

made between two or more groups with respect to certain common . b
.characteristics In this study the groups involved were a) the
four adjacent age categories within each sex, and b) each sex

categdry within the four respective agé levels, the discriminatory
.variables being the motor performance measures which defined the
, ;comparable common factors. As indicated by Kerlinger (1973) dis-~
‘criminant analysis 1s essentially a multiple regresaiﬁn situation
in which the dependent variable represents group membership and
the independent variables are the measures considered to, have dis-~
criminating pover. Where there are_ but fwo contrast groups, these
are assigned respectihve values of 1 and 0 (the dependent variable),
~ and the’ discriminating measures are incorporated as the independent
A variablas. A stepwise, multiple regression is then solved in the
cuat.’omary manner.
) To determine the best combination of variables a stepwise pro-
- cedure is adopted: whigh orders the varisbles in terms of the.
relative contribution of each towards maximizing the separation of
tHe groups. Thus, the first selection isathe variable which maxi-
mizes the F ratio and. the second selectidh the variable which, in
conjunction with the first, best improves the initial discrimina--
tion. " The remaining variables are selected similarly, that is in

(‘;.. w . .
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aeeordancc utth the potentisl of aach to make a statistically .1g—
e niggggqg'conttibution to further improve, and ultimately maximizg .......
ST i RepAFREROARS of the CORETABE RToupE. T
In all, 10 such snalyses wara performed; 4 for the mnln-femaln
compatisons within age groups and 6 (3 male, 3 female) adjncert age

comparisons as follows: youngest-young, youngvold. old—oldelt

- . Ruaultu
The rslultu of the analyses 'are presented in tabular form
shoving .variables ranked according to entry, The percantages of
subjects correctly classified in each of the two contrast groyps
and. the total percentages for the groups combined are indicated.
The changes genergtad by the addition of any one variable may be
asseased by the effect on the three cumulative totals.
Between Sex Comparisona. Lack of space prohibits presentation of
the regredsion analyses complete but Table 1 indicates the extent
to vhich 5 definers correctly assigned male and female subjects to
tﬁbir appropriate sex categories. With the youngest boys and girls
‘At may be obseryed that 5 motor performance definers correctly
~ élasaified a total of 82 percent Of the boys and girls into their
\ fi-pactive sex categories, namely 83 percent of the boys into the
mala category and 81 percent of the girls into the female category.
§ix definera ware required to maximize the total percentage of
subjects correctly classified (84%).- The 5 definers represented
4 of the 6 factors. namely Leg Power-Coordination, Upper Limb-Eye
Coovdination, Arm Strength, and Fine Visual-Motor Cooriination.
wg:h the young boys and girls the separation with 5 variabloa‘was
. less marked than. with their younger counterparks. Eighty percent
of the young boys were correctly classified and 73 perceat of the
young girls. The 5 definers vielded a total 6f 76 percent of the
subjdcts correctly classified but 10 definers were required to
raise this percentage to the total of 80%Z. It was noticeable that
J'of these definers were from the Leg Power~Coordination, factor,
the remsining two variables representing Fine Visual- Motbr Coordin-
ation and Arm Strength.
It required 9 definers to maximize separation between the old
. bogs and che old girls, the total separation accounting for 80
percent of these subjects. Whereas five definers torrectly classi-
fied 83 percent of the boys only 63 percent of the girls were cor-
rectly assigned by the same definexs. The total separation inclu-
ded .74 percent of the subjects.and involved definers from 4 of the
6 factora.
In the case of the oldest groups of boys and girls, maximum
separation was realized with .8 definers; 877 of the subjects being
appropriately placed Five definers provided markedly good separ-
ation, 85 percent being correctly identified as males and 76 per-
cent correctly assigned as females, the total “accounting for 81 .
percent of the subjects. Three factors were-represented by these 2
5 definers, 3 of the latter being Weasures of Finé Visual-Motor
Coordination.
-« .Adjacent Age Group Comparisons .(Males). The threg anal?ses involv~ <
ing the T™MR male subjects are presented in Tabld’Z.u “In separating
.- the youngest frow the yqpng group maximuam’ separation ‘'was achieved
...>with as few as five definers. 7Thé total correctly placed with
’ tﬁése 5 definers was 89%, 837 0f these were youngest males correct-
ly asaigned to the .youngest group while 93% were young males also
correctly claas[fied It {s worthy of note that these 5 definers

<, -
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(representing factors of Upper Limb-Eye Coordination, Lep Power-

_ Coordination and Arm Strength). ylelded separation as effectively

as did sll 16 of tha common dgfiners which were entered Into the
stepwiae analysis. . T :
I the comparipon involving young and old male subjects one

. definer from the Afwm Strength factor, one from the Upper Limb-LCye

Coordipation fhctor and 3 definera representing the Lep Power-
Coordination factor combined {n the order glven to yleld a separa-

£1on Lnvolving 78X of all the.male subjects. Of thede, 721 were

-

dssigned correctly to the younp category and 83 percent were cor-
rectf& nominated as rnembers of the 8ld cagfepory. :
_ Five variables, in the case of the old and oldest groups of

. males, provided no better than a 71 percent correct classification.

Although 84 percent of the old group were aasigned correctly, a
mere 54 percent, a little more” than half, of the oldeat boys were
determined to belonpg to thelr appropriate age category. Nine def-
fners raised the effectiveness of the separation to maximum with a
total -of 80 percent correctly classlfied. Ninety~one percent of
this total pertained to the old group, but only a relatively low
66% were accurately identified as beinp in the oldest age group.
Ad)acent Age Comparfisons (Females). 1In Table 3 the findings of
the adjacent age group comparisona for the females are presented.
For the youngest and the young TMR girls four definera created
maximum separation of the subjects into thelr respective age levels.
These four definers (2 from the Upper Limb-Eve Coordination factor
and one each Erom the factors of Balance and Flexibility) correctly
assigned 897 of the youngest and 93 percent of’ the young girls to
their reapective age categorlea. In . all, 92 percent pf the sub~

Jects were classifled correctly.

It required 7 definers to reach maximum differentiation of the
young and old groups of females, B5 percent being clagsified
accuratély, Using five definers 82 pércent of the young 8irls-
were properly clasaified and Bl1” of the old. For these pubjects
the combined percentage was 82, the 5 definers employed each rep-~
resenting a separate factor. Leg Power~Coordination was the only
factor not included in the analysis at that stage. .

In the final discriminant analysis, which featured the old
glrls and the oldest girls, 6 definers ohbtained the most effective
geparation’ of subjects according to ape category (817). With five

deftners 76% of all subjects were correctly classified of which
847 were properlv categorized as belonging to the old group, but a

’

relatively low flgure of 64 percent being tdentified as oldest @ .
girls. Again, 4 of the 6 factors were reptesented, these variables’
belonging to the factors Arm Strength, lpper Limb-Eye Coordination, _
Fine Visual-Motor Coordination and Flexibility.
: : Comments )

Lt is clear from the results of each of the ten analyses that
a relatively few of the total vagiables entered provided substan-
tial discriminating power. In the analyses involving subjects in
the -young, old and oldest categories from six to ten definers were
as effactive In maximizing discrimination as 16 to 30. Where the
youngest and young groups were featured this was even more striking
for as few as 4—-6 variables provided maximum separation 1n4the5é 3

-analyses. MR

For the betweén-sex discriminations and those analx!é§ addres-
sed to assigning males to appropriate age groups, the predominant
variables were from the factors Lep Power-Coordination, Arm Strength,
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Upper iimb—Eye Coordination, and Fine Visual-Motor Coordination.
In regard to the analyses purporting to assign females to their
appropriate age groups, definers representing five factors were
the main contributors. These were: Upper Limb-Eye Coordinatioen,
Balance, Flexibility, Fine Visual-Motor Coordination, and Arm
Strength; Leg Power-Coordination not being repreaented.

‘It 18 of interest to note that the definers were more limited
in determining the group membership of the subjects in the old
and oldest age groups (within sex) and this mav be a refle;cion of
arrested growth and development in the oldest subjects. In con-
trast, the discrepancy between the youngest and Young groups was
more striking probably reflecting the acceleration in growth and
motoric ability which arrives with and continues to develop
through puberty. '

It will be recalled that the purpose of the discriminant anal-
yees waa to aid the investigators in selecting the most appropri-
ate test items to constitute the motor perfokmance testing battery.
First priority was given to the items with high loadings on com- _
parable common factors. Additional requirements were concerned
wifh\a) the commonality of the items across age and sex froups,:

b) reliability, c) independence as reflected by lowv item inter-
correlation, d) test item discrimination, and e) feasibility and
ease of administration. .

The items eventually selected were: Minnesota Manipulative
Test, Railwalk Sideways, Target Throw Horizontal, Flbow Flexion
Strength, Lateral Spinal Extensien, and Bicycle with Resistance.

" In view of the large number of common definers which was
entered in the analyses (as many as 30 in some cases) theregulari-

. . tywith which the same definers (or those very similar in nature)
appeared in the various comparisons was.convincing. In six of the
analyses at least two items from each of the six common comparable
factors showed statistically significant discriminating power at .
the .05 level of confidence. Only in one instance, old boys versus /
old girls, was the absence of such an item noticeable.

'
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m m thihlmy in Dm 's Syndrome c!mdron

s . . C aunn nmnmnr
<o . University of California

Barkeley, California 94720

.

Down's syndrowe (DS) children diffor{ito- their non-retarded
peers on several dimensions of physical growth and motor function-

‘ing. Short atature, hypotonic muscylature, and hypermobility of

the joints are symptoms of DS children which are not character-
istic of normal children (Moore and Moore, 1977). Previocus

K ressarch has shown that the substandard height of DS children
- pergists throughout their lifespan, and that this stunting is due

to proportionatoly short lower extremities (Rarick and Seefeldt,

. 1974; Thelander and Pryor, 1966). Research findings regarding

hypotonicity and hyperflexibilitv are less clear than data
regarding stature. °

Clinical findings suggest that deficiencies in muaclé tone
are characteristic of DS infants (Pénrose and Smith, 1966); how-
ever, Cowvie's (1970) report indicates that muscle tone improves
with age in these children. Evaluation of postural: reflexes and
muscle palpitation revealed that all 79 mongol babies in ‘Cowie' 8
sample exhibited persistence of immature postural reflexes and
poor muscle tone. Both muscle tone and posturing improved
throughout the first two years of life, a finding which casts

‘doubt that hypotonicity is characteristic of older DS children.

Clinicians have also reported hyperflexibility of the joint® in

" DS children (Moore and Moore, 1977; Nelson, 1969); however, it is

unclear whether this hyperflexibility 1s ‘due to inherent differ-
ences in joint structure or to lack of muscle tone. Clearly data
are needed to elucidate the nature of hypotonicity and hyper-
flexibility in these children. B
In previous studies, reaearchera have typicallv contrasted
DS children with non-retarded samples to determine the exterit of

vhypotonicity and hvperflexibility The differences which emerged
v;in ‘these past studies may’not be attributed wholly to etiological

condition, but may in part be related to lack of motoric experi-

. ence characteristic of most mentally retarded children. This

investigation was designed to determine if in fact DS children
differ from non-differentiated TMRs on such motoric functions as
muscular strength and exteént flexibility. Since the TMR sample
is generally comparsble to the DS population in intellectual
status and motor learning experiences, this comparison will help
determine whether hypotonicity and ‘hyperflexibility are related

' to degree of tetardation or are specific to DS children.

The hypotheses advanced in the present investigation were
these:. (a).DS childrén. were expected to exhibit less strength
than non-differentiated TMRs at all age levels on tasks requiring
muscular strength and speed of movement. (b) Since extreme flex-

.i{b41ity is often associated with deficient muscle tone and because
‘clinical observations indicate hyperflexibility among DS children,

scores 4f DS children were expected to exceed those of non-differ-
' gﬁmp at all ages on measures of spinal flexibility.

ﬁ nt . research led to the hypothesis that DS children would
be s rttr than non-differentiated TMRs at all age levels

‘ .\.r‘ R .
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(d) Males were expectéd to be stronger than females at all age
levels, and taller than females in the older age Rroups.

, - Procedure
Strength and flexibiljity data were obtained from the Rarick

" and McQuillan (1977) study of {nstitutionalized and home reared

TR children from the San Francisco Bay Area. Down's children
from the original sample of 453 TMRs were identified bv means of
school medical records. Stratified random sampling was employed
to select samples of non-differentiated T™Rs equal in size to the
DS samples in each age-sex category. The 94 non-differentiated
and 94 DS TMRs thus Selected were grouped into age, sex, and

' [disgbility'categories as follows.

Table 1. Distribution of TR Subjects
by Age, Sex, and Disability

- powns Non-diff. Downs Non-diff.

Age ] __ males males females females Total
6.0-9.9 yrs. 10 10 10 10 . 40
10.0-14.9 yrs. 27. - 27 27 27 108
15.0-18.9yrs. 10 10 10 10 40
Total 47 47 47 47 188

The test variables from the Rarick_and McQuillan factor
analysis study which yielded the highest loadings on the strength
and flexibility factora and which were common definers across all
age Proups were ugsed as indices of strength and flexiblity in the
present investigation. Strength measures included Cvbex record-
4ngs of maximum force of elbow flexion and elbow extension and
number of revolutions obtained in bicycle ergometer tests of ten -
seconds duration with and without resistance. Flexibility was
.described by degree of movement on spinal rotation, spinal exten-
sion, lateral spinal extension, and spinal flexion (toe touch)
tests. Height measures for all children were also included- in
data analvses, For .a complete description of these tests and of
testing procedures consult Rarick and McOuillan (1977).

Separate two wav analyses of variance were calculated on eachr
of the selected test measupgs in each of the three age categories.
In each analvsis the sex, disability,-and sex X digability com-
parisons were tested at alpha .05, resulting in an experimental
error rate of alpha .15 for each varfance analysis solution. One
tailed F tests were emploved fer those comparisons for which
directional differences had been hvpothesized. .

’ ¢
. Results and Discussion
. Generally the data fail to subﬁart the ortginél hypotheses of
Aifferences between disabilitv groups. Down's chtldren were not
inferior to other TMRs on strength measures, and few differences

- emerged between these groups in flexibilitv. In contrast, sex

differences did occur in the expected directions, with males
exceeding females in h ght and strength in the older age groups.
A complete summary of Wesults mav be noted in Table 2.

(1) The first hypothesis dictated that DS children would be
inferfior to non-differentiated TMRs on tests ofptrength; however,
results indicate that these children perform sim larly on strength
measures. The three significant differences which occurred did

> .3‘5
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qot rlptqccaz a consistent pattnrn ot difforonccs between groups. .

-!on-di!lcr-attltod TMRs were superior to DS children on the Cybex

albow _sxtension test in the 6-9 and 15-18 year- age groups; however
D8 children displayed greater strength thgn other TMRs on the
bicycle with resistance task in the 10-14 year age group.

Strength differences cannot be inferred in the 10-14 year age
group,. :
(2) Flexibility scores from the spinal rotation and toe

- touch tests support the original hypothesis of greater flexibility

among DS children, while data from the lateral spinal extension
and spinal extension tests do not support these predictions.
Disability differences explained 9% to 16% of the variance (omegs
squared) in spinal rotation scores, and 27% to 29% in toe touch
scores, . Height may be a confounding element in toe touch scores.
If DS children are shorter because of relatively short lower
extremities, their toe touch scores would be inflated estimates

" of actual flexibility. If these scores are disregarded, only

apinal rotation data suggest greater flexibility in DS children
than other TMRs. Therefore a conclusion that DS children are more
flexible than non-differentiated TMRs is unwarranted. !

(3) The hypothesis that DS children would be shorter than
non~differentiated TMRs at all age levels was fully supported by
these data. Disability differences accounted for 6% to 29% of
variance in height.

(4) The hvpotheses regarding sex differences were supported
by these data. Boys were stronger than girls in eight of ten
strength tests, and-boys aged 10 and older were taller than girls
aged 10 and older. A general lack of interaction effects indi-
cates that these sex differences are characteristic of both' the
DS and non-differentiated TMR groups. Sex and interaction compar-

- {sons could not be made in the older age groups in the bicycle

test-with resistance because boys pedalled against a higher
resistance than girls.

Unpredicted results included a statistically significant sex
difference in spinal flexiop in favor of females in the 10~-14 year -
age group and two sex X disability interactions in the 6-9 year
age group. In both cases the interactions were marked by larger
sex differences in the perfotmances of non-differentiated TMRs
than DS TMRs.

The results of the present study fail to confirm earlier
clinical reports of hypotonicity or lack of muscular strength
among DS children. Two possible explanations of these findings

" may be found in the work of earlier investigators. As Cowie's

(1970) results suggested, the symptom of deficient muscle tone
may diminish with age in DS children. It {s possible that the
muscle tone of the DS children in the present sample has improved
during early childhood to the extent that they cannot be distin-
guished from their TMR peers on the basis of strength tests.
Inspection of mean scores in each age group indicates that DS
children tend to improve in strength and decrease somewhat in
flexibility with age, suggesting improved muscle tone.

Another possibilitykis that both DS TMRs and non-differen-
tiated TMRs may lack strength fn comparison to more intellectually
normal children. - Data are available for educable mentally
retarded (EMR) and normal children on atrength and flexibilicy
measures identical to th%}e used in this study (Rarick and

.Dobbins, 1972). Compnrisons of mean performances of EMRs and TMRs

in the 6-14 year age rnnge reveal substantial strength differences

45 -
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®  rabls 2. Summary of Variance Analyses:
sex end Dissbility Differences in THMR Children
on Kessurss of Strangth and.Flexibility .

» Meanes - P-retios
Downs Non-diff. Downs Non-diff. Die-
Test . Age Boys Boys Girls Girle Sex ebility S X D
Cybex Elbow Flaxion -
(ft. lbs.) - 5.06 6.19 4.59 6.15 +08e 2.15e <05
. - 10-14-{ 10.34 12,00 9.84 8.83 3.62e* .11e 1.93
15-18 14.77 16.9% 10.80 11.76 5.98e°* «70s =11
Cybex £ibow Extension . : .
(ft. lbe.) 6=9 6.99% 10,75 7.06 6.74 4.368° 3,33s* 4.67°
10-14 13.20 15.62 11.60 12.47 3.908* 1.86a 41
15-18 19.50 ° 25,21 13.92 19.33 3.,09e* 2.90e* 200
pika Without Resletence |°
(revolutiona) ¢ 6=9 13.39 15.59 12.35 10.73 4.26a° «0d4e 1.79
10-14 13,55 15.02 12.72 12.77 3.59a° ,86a «77
" 15%-18 14.29 11.86 11.69 15.25 +07e 028 2.69
Blka with Resistance
{revolutions) 6-9 11.51 10,77 . B8.51 . 4.86 9.34a° . 2.26a . 1.00
10-14 9,38 8.26 10.86 8.88 b 3.61e° b
# 15-18 10.06 10,50 9.28 13.81 b 2,768 b
Spinal Rotation .
(degress) 6-9 215.59 216.21 2268.46 -192.81 .38 4,258 4.56*
10-14 [218.67 195.99 223.61 178.90 .67 20.51a* 2.19
15-18 f213.14 175.94 197.13 - 180.67 «20 . 4.66a" 70
Spinal Exte
(degrass) 6-9 54.91 57.15 54.90 $3.93 .22 +«03a «22
10-14 51,60 51.52 51.70 $3.01 .22 «l3a .17
15-18 50.84 47.53 57.47 49.41 2.90 5.16a° .90
fateral spinel Extqndpn .
(degress ) 6-9 62.68 66,00 65,55 $8.02 39 278 1.76
10-14 57.36 60.36 59.26 $8.61 «00 «208 «48
15-18 65,00 59.32 59,94 59.57 1.03 1.62a 1.2%
Spinal Flexion . . :
(Toe Touch - cm.) 6-9 30,60 25.30 32.92 21.60 «10 14.36e" 1.88
10-14 27.19 15.62 30.59 20,51 5.95° 40.56a° 19
15-.18 25,43 13.23 29.61 19.17 3.18 15.933" 10
Helight
(cm,) 6-9 115.27 119,51 113.87 124.03 .21 4.460° 75
. 10-14 }144,07 148.59 137,95 144.32 6.0l1a* 6.61a° .19
15-18 |153.54 172,52 141.99 151.89 38.560° 31.06a 3.07

~

Flcritical value
Plcritical value

teat performed

1,39; alpha = «05) = 4.09
1,104; alphg = .05) = 3.94

as a one-talled test,
1,39; alpha = ,05) =« 2.84

(6-9 and 15-18 year age groups)
(10-14 year age group)

(6-9 and 15-18 year age graups)

r
FPlcritical value
Plcritical value

1,104; alpha = .05) = 2.76

(10-14 year age group)

’

b. Sex and interaction comparisons could not be made lﬁ the 10-14_ and 15-18 year

age groups as girls pedalled
ponds. In .he 6-9 year age

resistance.

against 14 kiloronds, and boys against 2% kilo-
group all children pedalled against 1% xiloponde
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43 favor 6f BMis, #nd fléitbility difféfences in favor of TMRs.

THRa also’tgnd to be weaker eud more flexible then intellectually

" sotwal children.

The findings regerding hyperflexibility are, ‘not clear with'

' .Fespect. to esrlier reports in the literature. Roth DS and non-

differentiated TMRs tend to be more flexible than ¥MRs or intel-

Jlectually normsl children: hyperflexibility of bath groups may be

partly related to poor miscie tone. However, etiological: differ-

ences between the TMR groups may account for the greater flexibil-’

ity of the DS children ori the spinal rotation and spinal flexion

measures.
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. Living Environments and the Motor-Performance s
~ 7 of Mentally Retarded Chiidien B
T : 7 P. Susen Hisite
. . University of Calttorala, Berkeley
o : Berkeley, Calltornla 94720

. . \

Researchers have long been interested in the effects that
. environmental circumstances have en the development of humans.
While investigators in.the main have studied this problém with
" respect to socio<economic levels or by. makihg cross cultural com-
parisons, a lesser number have been concerned with observing dif-
ferences in young children and adolescents who have been.reared in
different living environments. What is heing inferred is that
certain physical and psyghological conditions must be met if the
young individual is to achieve maximum development. In other
vords, if the conditions of one's environment are deficient in
certain characteristics, human development will be adversely
affected. Some of the criteria thought to be detrimental to optl-
mum humdn development have been related to poor stimulus variety,
inadequate personal attachments and limitations on Qbe scope for
play and developing positive peer relationships. ’ T
The general model has been to make comparisons between indivi-
duals who have been reared in institutions (where considerable
deprivation is known or assumed to exist) and children reared at
home presumably under more nearly optimum conditions. If it 13
~ the quality of stimuli and these Other factors in the environment .
‘which influence the deyelopment of children, then environments
which vary with respect to such criferia should produce differen-
tial effects on specified aspects of growth and development,
including motor performance. .

According to Rarick (1993) and others, environmental gircum-'
stances do, in fact, have considerable effect on the development of
motor skills. From evidence both documented (MacAndrew, 1964; and
Wolfenaberger, 1972) and the writer's own observations, it would
be difficult to question that life id ai institution provides Yess
gtimulation and a more limited range of experience than that found
in a home setting. oL

" In this study, besides the two extreme conditions of home and
a large institution, it was declded to investigate a further en-
vironment thought to be intermediary in its potential for stimulat-:
ing the physical and psychological development of 1ndividuq}h,
namely a residential center for semi-independent livfhg. ¥ A search
of the literature revealed no studies-of this nature. This idvest-
igation was designed therefore to determthe 1f, in fact, TMR
children and adoleacents living in the above three types of set--
tings differ in selected measures of physical growth, motor per-=
formance and intelligence.

It was hypothesized that for each motor performance variatle,
morphological measure and intelligence a) home reared subjects
would score higher than residential subjects on all tests, and
b) - residential subjects would similarly score higher than® institu-
tional subjects. . _ . ‘

Procedure
Data were obtained from the Rarick and McQuillan (1977) study
5 48 '
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" of ino:itqtionnllzed and home reared TMR children from the San

Francisco Bay area. The TMR subjects were grouped according to
their residential setting and matched for chronological age, The
measures employed were those obtained in the‘Raftck d McQuillan-
(1977) ltudy, namely those which ylelded the:highest loadings on

Table 1
Diatrlbution of TR Subjects by Age: and Resident al Setting

L}

Age " Home Residential Institutional Total
161-167 mos. 9 6 .8 :
209-230 mos. 10 9 ) 11 29¥
Total 19 15 19

: »
the defined factors of arm strength, flexibility, fine visual-
motor coordination, balance, leg power and upper limb-eye coordina-
tion. . Also included in the study were two morphological measures

" &nd intelligence, The test items which defined each factor res-

pectively were: eZe cybex recordings of maximum force of elbow
flexion, the degrke of movement on lateral spinal extension, the
modified Minnmsota Rate of Manipulation (preferred hand), the rail-
walking (sideways), the number of revolutions obtained in a bicycle
ergometer tegt with o&stance, and the average’score on a thirty’
throw target test. “Mb'e #orphological measures consisted f the
summation of three skinfold measurements (triceps, subscapular,

and abdominal) and body weight. Intelligence test scores were also
included in the analysis (descriptions can be obtained from Rarick
and McQuillan, 1977). -

For each age category a three-wav comparison wag made using
non-parametric methodq A Kruskal-Wallls one-way analysis of
variance was used with an alpha of .05. Uhere a significant H was
obtained pairwise contrasts were made.

Results and Discussion

The results of the several” analvses are reported in Table 2.
The medians of the respective grqups are presented in Figure 1. As
was expected there were no significant di fferences {n chronologi-
cal age among three residential groups within either of the age
categories.

Of the six three-way analyses involving the motor performance
variables, in the young group no statisticallv significant differ-
ences were found. 1In contrast, the findings on the old group
revealed significant differences in four of the six motor perform-
ance measures, namelv, those variables which represented the fac-

"tors of arm strength, flexihilitv, balance, and upper limb-eve

coordination.

In the pairwise contrasts home reared subjects performed sig-
nificantly hetter than the Institutionalized subjects on the above
four measures of motor performance. Residential qub)ects achieved
higher scores than instituionalized JubJeCCS on measures of flexi-
hility and balance” rot in arm strength and upper limb-eye
coordination. Onl one case (arm strength) were the home

_reared {ndividuals significantly higher than their residential

peers.

The findings on the morphological measures are mixed as can be
observed in Figure 1. The young home reared subjects are lighter
than their old countérparts, but surprisinglv, they have greater
fat deposits. The young residential subjects are heavier than their

-
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Figure 1. Medimn Scores of Motor Performance, Morphological and
Intellectual Measures of TMR Subjects by Age and.
. - Residential Setting

old counterparts with relativelv equivalent fat deposits
- . In measured inte&llizence palrwise contrasts resdlted in sig~
‘pificant differences between the home reared and instituionalized .
and between the residential and institutionalized in-both age
" categories, but o differences between the home reared and resi-
. . dential. -+~ ) '
In summary, the findings show thar the motor performance of
the young subjects did not differ according to environmental set-
ting, in spite of the supposedly discrepant methods of child rear—
‘ing and the inferior level of intelligence of the institutionalized
subjects. 1o contrast, the superior level of motor performance of
the old subjects suggests that institutionalization for lengthy
,'periodé of time is disadvantageous to motoric bspects'!i develop-
ment. ) , v
The most interesting of the findings was the manner-in which .
the residential youngsters compared to those who were hame reared.
-On seventeen of the eighteen comparisons no significant differences

° 50
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: \ " Table 2, Rasulte of Non-Paramstric Analysls of ths Performance of
TMR Subjacts on Motor Parformance, Morphologicsl and IQ
‘Massures b '
Iaat Variablse Age H velus Significance
Chronological Age . .
3-vay compsrigons i61-167 mos. .20 NS
3-vay compsrisons 209-230 mos. .56 .- NS
[l
Cybex Elbow Flexion .
3-vay compsrisons 161-167 mos. 5.68 NS
. J-vay compsrigons 209-230 mos. 7.63 S
"Patrwise contraste
HxlI 5.37 S
.H x R 5.55 S

\ RxI : : 49 NS

Lsatsersl Spinsl Extension

3-vay comparisons 161-167 mos. 3.16 NS
J-wey comparisons 209-230 mos. 12.60 S
Pairwiss contfests
Hxl 10.04 s . F
H xR , : 3.32 NS
Rxl . - 5.15 S
Minnssots Manipulative
3J-usy compsrigons 161-167 mos. 1.93 NS
J-vay con;‘uri.onn 209-230 mos. 4.85 NS
Railwalk Sideways -
J-way comparisons 161-167 mos. .27 NS N
3-way comparisons 209-23N mos. 12.18 S
oy Pairwise Contrasts
Hx1 7.93 s
. xR : 1.67 NS
P . Rx I : 9.70 - - s
Bicycle With Resistance-
3-vay comparisons 161-167 mos. 5.20 NS
3}-way compsrisons 209~2.30 mos. 1.85 NS
Targst Throw .
3-way comparisons 161-167 mos. .10 ' NS
N . 3cway comparisons 209-230 mos. 8.42 - S
Pairvise contrasts
Hxl 8.29 S
HxR . 3.01 NS
. Rx I 1.14 NS
Weight .
3-way comparisons 161-167 mos. 7.00 S
¢ Pairwise contrasts .
Hx I ’ 6.02 S
B x R ) .01 NS 7
Rxl L 4.00 S - .
' 3-way comparigonse  209-230 mos. 2.10 NS
Morphological Messures
3-way domparisons 161-167 mos. 9.90 S
Pairwise contrasts
Hxl 4.68 - s
Hx R .68 . NS
Rxl1 . . 3.26 NS
J-way comparisons 209-230 mos. 37 NS
. o ’
—_ 3-way comparisons 161167 mos. 14.30 S .
Pairwiae contrasts .
Hoxl . 11.66 s
H xR .13 NS
"Rl 9.60 S
3-way comparisons 209-230 mos. 8.80 S
Pairwise contrasts
.o Hox 1 7.48 s
' H xR oo .88 NS
R x*t 5.12 3

. 3-way comparisons H(critical vslue 2 df; slphs = .05) = 5.99
. Pairvise.contrasts ii{critical value 1 df; alpha = .05) = 3.84
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at aither agc leyel vere rccorded. This: pay be "an indication that

the semi-fndependent living énvironment provided care and facfli-.
ties for its rcoidontu which were perhaps of equal caliber to
those availab!o toahOmc reared individuals,

¢
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2 of Headstat’ and non-Headstart Preschool- Chitdren
Reinhard R. chl

, o Untversity of Calitornia, Borkelay .
. : Barkeley, California v

¥ Numerous’ investlgations have provided rat er comprehensive

information on the factor strudture of motor Ab¥tities and physi-
cal growth components in man. While most of the factor analytic .
research has been conducted with adolescent college-age subjects |
or mental retardates, few have. involved preschool children. Early .

* factor analytic research (3) identified sech factors as agility,
grip“strength and hand-eye coordination. Running speed and static .
balance, coordination; flexibiltty, physical fitness, power, endur- - £

. anck and dynamic shoulder strength factors were isolated in other

_..teat batterfies (1,4,5,13,17). Factor. dnalytic research‘by sarry

and Cureton (1) with boys, ages 7 to 11 years old"identified three
motor performance and five physique factors, Rarick and Dobb#ns
(14) in their “Anvestigation 1solated five Afotor, per formance and one
“physique factor {n a sample of '71 boys and 74 girls, ages six to
9.9 yeara. The factor-analytic research by Whitener and James (18)
of the motor abilities of children three to four. years old on the
thtener Motor Performance Battery of Tests revealed the existence
“of five factors, namely Total Body Strength, Leg Power, -Arm and
Shoulder Strength, Gross Coordination, and Rhvthmic Coordination.
A sample of five year olds in the ahove study ravealed the fnllow-
ing components: Spe#d of Movement, Power, Gross Motor Coordiudtlon.'- .
Dynamje Balance, and Arm.and Total Body rengtfi. » A study by
Seefeldf, Paterson and Reuschlein\iéfl/g:tthe Fqctor structure of 7
motor performance and physical growth of kindergarten, first and
second grade children, isolated such factors as body size, body ’ < -
structure, balance, coordination, -and grip strength. A review of

the literature disclosed that none of the factor analytic investi- . »
gations published to date has included within its scope a range of .
participants from various socie-cultural backgrounds broad enough

to encompass a major part of the motor dJomain of preschool c¢hild-

ren.

-,:

* N
The study was designed to dotermine the factor structure of )

motor performance and physical growth components of four and five

year old children enrolled in P'roject Headstart and non-Project

lleadstart preschool programs and to compare the components of the

factor structure of these four groups. & E

. Procedures ' T

* participants. From San Francisco and the East Bay area, 50 boys N

and girls aged 4 years and 50 boys and girls aged S years were -
randomly selected from Headstart programs. The number selected -
from nou~tleadstart programs for testing was 50 children aged*4,
years and 50 children aged 5 years from the same geographical area.
.In the sanpling procedure boys and girls were random]y assigned to
thelr respective age and program groups, under the assumption that
gex differences at ages 4 and 3 would not influence the outcome of
the fﬁctor structure analysis.

Test Adwinistration. A total of 29 measures of muscular strength,
o~ A .

. . “Ha. Eit;
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grons and flnn motox coordination, and phyalcal growth were adm1n~
istared to the children over & period of "five months. A detailed

description of the tests has been reparted elsewhere (2).

Mathod of Data Anglysis. Intercorrelations were run among the 29

teats and factor analytic methods following the strategy propo

by ‘Harris and Harris (6). . The computing algorithms for the initial
solutions included the Incomplete Principal Components (8), Ran 8
Canonical Factor Analysis (15), and Alpha Factor Analysis: (10)
These Lhree factor analytic procedures 'provide two components solu-
tions, Incomplete Pringipal Components and Rao's Canonical, each
having a statistical bauia. and one factor solution with a psycho-
metric basis, name}yv Alpha Factor Analysis.Each of the three ini-
tial solutions was rotated orthogonally by the Varimax procedure
(11) snd obliquely by the Harria-Kaiser method (7) resulting in

- aix derived. solutions. The criterion for determination of the num-
‘ber of factors was the Kaiser-Guttman rule (7), which recommends

the orthogonal rotstion of only those factors of the original mat-
rix with eigenvalues greater than 1. In all initial oblique solu-
tions the default value was set at zero. The procedures used to
‘identify the factors that were common across solutions 1in respect

. to the communality of variables that loaded on agiven factor fol-

lowed closelj&éhat outlined by Harris and Harris (6). A comparable
common fector was defined as. one having two or more of the same
relevant variables with rotated loadings greater thpnT‘aD on at
least five of the six derived solutions.

The final step.of the data analyats involved the application of
a procedure for assessing quantified relationships among factor
structures of several groups of children when the same variables
have been factored in each instance (12). The procedure used. the
orthogonallv rotated Principal Component solutions initially . >
extracted from two correlation matrices and these transformation
matrices for rotating to the reference vectors. The method vields
a measure of relationship between all factors of twb subject groups
simultaneously and mav he interpreted as a correlation coefficient.

- ’ Results and Conclusions / s

Ten factora with eigenvalues in excess of 1. o0 were exttacted
from the intercorrelation matrices of 29 motor performance and
physical prowth. measures bv the Incémplete Principal Component,
the Alpha and the Raa solutions. The results. of the factor analvses
discloséd a well defined factor structure of motor ahilities and

-anthropometric measmurements in horth the !leadstart and the non-

Headstart children at both age levels. Six compatable common
factora were isolated in all four proups.

tion.

(1) The factor analysis distlosed a welll defined factor struc-
ture of motor performance and phvsical growth in the ‘Headstart
preschool children., The factor structure of the non- Headstart chil-
dren’was also well defined and highlv similar.

[¢}] R Body Fat or Dead Welght factor with consistentlv high
loadings of the skinfold measures emetged in all four Ptoups of
children,

(3) A second compnrable common factot,‘namelv Bodv Size, was
extracted from all four groups. The loadinps on measures of sit-
ting height, standing height, veight and bodv breadth were 'suh-
stantial. '

. (4) A factor best described as Power and Gross Motor Coordina-

kA

" The follouing summarized the major findinpgs of the 1nvesti‘:- “

y
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toreing the vertica}- jump and. 1

uch measuras as throwing, per~
.3 had moderately high load- "%

'ings on this third comparablecommon: factor. The abflity to

- -4%x@cute these nk&lla clautly ¢8lls on muscular power and coordin~

»ut;dh

(5) A fourth compatabla common factor appeared to be a factor -

* of Upper Extremity and Shoulder Girdle Strength as evldenced by

the loadings on tests ‘of grip strength, pull and thrust and the
strength to support the body fn a free hanging position.

(6) Comparable commow fackor flve wich moderately high loadings
on the measures of fine wotor control:was tlearly a factor of Fine

h

Mator €doydinatiom, represented with high lnadings on variables

uch as golfbml[ placemen:, Mfanesota Mapipulative, and ring
stqck test in all four groups of chtldrqp
. }(?) In view of the high Iovadings oh ‘the raillwalk testa and
ruphing variables comparable common factor six was dafined as a
actor of Balance and Coeordination.
(8) The quantified relatirmships among factor structures may

be noted as follows:

a. four out of six coslnes wers above .70 for the
factor Body S1ze and Body Fat:

b. the cosine values for the Power and Gross Motor
Coprdination lactor Gere moderate, with three
above .50 and three between .47 and .50;

c. the Lﬂainc values for the Upper Extremities and
Shouldet Cirdle Slwength factor were .65 and
higher; . g

'd. the cosine wslues of comparable common fartor 5,
Fine Motor Coordfunation, range from a low of - .42
to a high of .70;

e. the cosine wslugs of the factor axes of rompar~
able commow Factor 6, Balance and Coordinat lon,
.were moderately low in their magnitude. :

The findings suggest that a, .defined.-factor structure does

~

exist in four and five year old lleadstart and non~tieadstart child-

ren and supports the aarlletaflndings of Seefeldt (16) and James

(9). The scope nf the test batteries within a category-of hypoth-

esized factors should be expanded in furure research. This will

4llow more conclusive statemants reparding the comprehzansive nature,

of the factor structurg of the motor perforpance and- phvsical
growth of.children at thase ages.
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Lm i Using 1ot Graders with
‘ Motor Problems

mumm« :
Weywerd, Colormla . ( )

-

‘ There 4s an ample body of literature sypporting the conten-
:M ‘that movement experiencds play a yital role in the growth and

' davelopment of the young child (1, 6,-9). Research studiea have
buu lsunched o mvutigun the nndin of the premise that a . ~
cerlfully daviaed sensory or perceptunl-notor prograni will enhance
function wet only in the motor domain but, will facilitate academic
,achievemenkt ds well. 'Such efforta have this far produced contra- -
dictory ‘fipdings. Hence; the findings are inconclusive. .

: Ther#'are those atudies which report’ significant gains on -
pereeptuel-not‘t maasures but fail to reveal concomitant gaina on e
cocnitiv. 1tems (7, 10).  While sOme data indicate improvement ’
ons uile range of meaaurea (8), stili others: revell no signifi-
cant ehlngel on any of the selected variables (4). -~ Purther, the’ - ...
° -singular nadture of individual atudies render comparisons somewhat’ R

% temuous. Typically diatinguishing fedtures include variations
L#in hWypotheaes, asawpling procedures, sample selection and size,
f variables tested, instruments chosen and methods employed.
Of real concern is that 1n,re-ponae to recently enacted fed- .. _

[ eral legislation (PL 94-142 and section 504) vhich mandates:pre-
- acriptt d nondiecxininatory education and explicity calls for-
appropr " paychomotor programs, there has been a dramatic

upsurge in the use of movesent within the public schoola as & .
.réimedisl tool to upgrade ard advance academic learning. The dil-
angia . 1n terms of educltional ramifications has beeh the: tendency
for achools to- indiscriminately adopt progrnma with scdnt evidence
‘-af their remedial efficacy.
fg/ ‘Thus, the apparent need for careful ucrutiny of Programs under
gontrolled conditions generated the impetus for the present- pro- -
"ject. The purpose was two-fold: 1) to compare the effects of two e
special movemnnt treatment {nterventions, Dance/Movement Therapy ‘>
(DMT) and Sens Motor Activities (SMA), with a program & tradi-,‘
tional physica qducation on selected performance parameters
(acadenic, vis b-perceptual-motor and behavior) using first grade
_children ident¥fied as having learning and perceptual-motor ’
./ problems; and 2) to determine whether those children expoaed to
* DMT would differ aignificantly from those in the SMA group as
function of the reapective treatments with respect to the depen-
dent variables. .

. * Procedires
~." A sample of 68 aubjects (31 girls and 37 boys) were ‘recruited.
from first grade classes of two neighboring elementary schoola im
" the San Francisco Bay area located in communities characterized as -
lowat eocioeconomic and transient. Eligibility for sample inclu~
" sion was centered on test scores which fell;below the 25th percent-
- 1le.on .the Comprehenaive Test of Basic Skills (CTBS) and on re-"
";ports of perceptual-motor difficulties based on’ motoric screening
and/or teacher recommendatfons. P =

‘ $ : ". ..‘l..' . c °, } L -
. . , o . - A .) ) 57 5.6j - ) ‘:v‘.‘h ‘
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. Pupils from school 1 (Exp.) were randomly divided and assign-
od to sither Treat. I (DMT) or Treat. II (SMA) and then subdivided
into groups of 7 or 8 for the treatment sessions. The resultant
group membership was: DMT - 12 boys, 9 girls; SMA - 12 boys, 11
girls. The controls, located in School II, numbered 13 boys, 11

. girls. Mean ages vere 6 years 6 monthse for the Exp. groups; 6
yesrs 8 months for the controls. ’

L < .7 . Test Instruments

Completh pre add posttest 'data were collected on all the
criterion measures, namely: CTBS, (Academic), Frostig Develop-
mental Test of Visual Perceptual (DTVP) (Visual-motor), Frostig
Movement Skills Battery (MSB) (Perceptual-motor), Children's
Checking Test (CET) (Attention span), and Conners Teacher Rating
Scale (CTRS) (beliavioral correlates of Hyperactivity). A total
of 18,var;ab1¢| were derived from the above five tests, namely:
(1) CIBS - Reading, Language, Mathematics; (2),DIVP - Eye-Hand,
Pigure-Ground, From Constancy, Position in Space,. Spatial Rela- -
.tions; (3) MSB - Hand-Eye, Strength, Balance, Flexibility, Visual-
1y Guided Movement: (4) CCT: and (5) CTRS. ’

-
L N Traitmqgg :
Two, distinctive movement models were examined. The first,
DMT, merged the theoretical constructs of Ayres (1) and Kephart
+{6) which stress normalization of sensory and perceptual-motor
processes with an approach that is oriented toward movement exper-—
iences derived from problem solving via motor exploration (3, 9).
The techiniques included .cross modal stimulation of the various
sensory systema. Emphasis here is placed on development of basic
movement patterns, i.e. locomotor and non-locomotor (walk, rum,
jump, hop, swing. twist, turn, stretch, bend. etc,) within the
context of ‘Time (tempo and rhythm), Space (direction, pathway,
. level, shape), and Force (light, strong). .
The. second movement treatmeént was an Adaptation of Ayres
Sensory Integration, a therapy primarily designed to normalize
. automatic neurologic resporises at brain stem level of the CNS.
-_The program which adheres closely to standard Ayres protocols (for
details of Ayres clinical procedures see reference 1) was super-
vised by an gccupational therapist. Typically, apparatus such® as
platform and hammock swings, barrels, inflatables and scooter
boards were employed to provide vestibular stimulation; textured
surfaces, vibrators, geometric shanes were furnished to offer
tactile input. ot -
‘The controls continued to participate in th}r routine physi-
; cal education activities. )
. Training for the Exp. groups extended over a 13 weeék period
" during which time they received 30 minutes of special movement
activity three times a week. -

: Results .
To determine the differential effects of treatment among the
groups, three Multivariate Analyses of Covariance (MANCOVA) and
. one Univariate Analysis of Covariance (UANCOVA), based on 18
dependent.iafiableS'and grouped according to treatment and sex
were run. Bach MANCOVA clustered a different combination’of vari-
) ables; scores of the 15_gub:estsvéontain1ng academic, visuo- -
.. w:a Perceptual-motor and behavioral variables: scores of the five total
X ajtﬁ'_l_gs.;/ and scores of the five subtests of the MSB. Only the
- (‘“h o ‘ﬂ ' "', ’ 5.8 © e 5 s . ‘u
. “ ” . s
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"UANCOVA wliich used the total scores ofthe MSB yteldodBiat st tc- _.
" ally significant differencss for thé treatment effect. A follow-
up preplannad orthogonal test of comparisons on the total MSB
betvaen the combined msans of the Exp. groups and that of the
controls diaclosed differences beyond the .05 level. A second
test of contrests, this time between the two Experimentalggroups
‘on the total MSB did not yield statisticslly significant Wiffer-
ences. For the main effect of sex, significant differences were
- racorded on the 15 variable MANCOVA and UANCOVA favoring the girls.

Secondary analyses were alsd conducted to provide descriptive
data. Pearson Correlation Coefficients were computed _between
Pre and posttest scores of ‘each test variable to examine the
stability of individual test performance. Table 2 liats the
obtained coefficients. Generally, low and fluctuating pre-poat-
test r's underscored erratic and unprédictable test performance

- ovar time smong the groups on particular test variables as well as -
within the groups from test to test. Variability was punctuated
by £'s in the low ranges of -.27 (Math) and -.10 (apatial rela-
tions) to higher r's of ..74 (lang) and .84 (CTRS - a teacher .
rated measure). Isolated items which. demonstrated uniform through
moderate reXiability acroas the proups (r = .43 - .74) were Lang-
usge, Balsnce, Flexibility and theé CCT.

Lastly; in order to clarify the posaible effects of the twd
movement treatments .on performance as measured by _the 15 aubtests,
pre and posttest scores.were aeparately factor analyzed for each
group using the Principle Component Solutions. Loadings on Factor
I disclosed’shared commonalities in Reading and the CCT, suggesting

- an academic dnd attention span factor. Other factors were less

~—clagr1y defined: Factor II - loadings tended to cluster on visuo-
perceptual-motor {tems; Factor III - predictable and strong load-
ings were confined ‘to the DMT group, specifically on perceptual-
motor variablea; Factor IV - a desultory pattern of loadings char-
acterized this factor although common variance was displayed for
language; Factor V - loadings were unsyatematically scattered .

© among perceptual-motor- items within and acrosa groups; Factor VI -
essentfally {solated loadings on flexibility for the DMT and SMA

- groups suggested an independent factor. In toto, emergent factors
"réflected unstable Pre-poatteat factor structures within each
‘group in addition to variability in performance patterns among the
groups.

Disgcussion i

Based on the findings, significant treatment differences
among the groups were not detected on either the academic and visto-
perceptual-motor subtests or behavioral measures. A significant
P-valueé was reached only on the total MSB. However, in 1light of
the unpredictibility of group performance over time coupled with
the overall variability of factor structures exhibited within and
among groups, the abgence of a treatment effect might be more a
reflection of idiosyncratic performance and/or unstable test instru-
menta then an-dndicator of treatment efficacy. More precisely,
consistently low and variable pre-posttest r renders syspect the
reliability of criterion measures despite reported evidence of
moderate to high validity.and reliability. These tests may, none-
theless prove inappropriate for children with learning problems
and/or those who are economically deprived (5). Moreover, econ- -
omically disadvantaged youngaters with learning problems may

: T s9 56 - L
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Scores of qu\dont Variables

o! thrg. 3:2 HAIIGWA nnd one ANCOVA Uung Pro and’ Po-ttut

ﬁﬁto : Y-ratio P-value?
As 15 oubcuts ’
Tréagment ‘ - .84 ' 569
_fem- o - 2.00 JOSkA
'~ Treatment by Sex .79 T .76
.MANCOVA: S subtest,
Treatmant: . ’ 1.26 ) .26
. Sex - ‘ 1.60 .18
Traatment by Sex .55 .85
MANCOVA: 5 subtests MSB ‘ . L
Treatment . ‘1.50 S ¥
Sex: ° - 2.03 .09

‘l'rut-nt by SGX .43 .19 -

ANCOVA: total MSB n
5 T 024w

“

.

: Trestment ' 3.9 RS
- Sex 4.5 . O4%n : .
Tréatment by Sex .5 .61 -
#gignificant for rejection of the null hvrothesis set at .05 level ‘
#*p € ,05 B
: TABLE II. -
. : - e .
Correlations between Pre and Posttest Scores for the 15 Subtests - ©' 7
. for Each Group o
: . Treat I Treat 11 Control
Subtests (N = 21) (N = 23) (N = 24)
Reading .35 -.07" .35 -
Language VT4%% .68%* 3 .48*
Mathematics - .26 13 o =27 -
DIVP .
Eye-Hand Coord. - L45% J62%% .05 -
Figure-Ground .27 .28 .37
Form Cénstancy LT1x% _ 65** ' *.23
Post. in space .39 “ 38 .21
Spatl. Relations -.10 - 581'*3 . .36
MSB : : v - AN
Hand-~Eye .35 L+ 65%% W74 -
Strength S 49* 1,33 43
Balance ‘\*’j\ﬂ** .56%% L43%
: Vis. Guided Mvt. L42 - .03 ' -.03
Flexibility L «47% : .48% L66%*
. ¢ . .
¢ CCT ' LT3 55% .S54x%
CTRS . LI5%*% . JBh4%x L83%%
*p 4 .05 '

cap< 01

R




(E

"4

erformance patterns
eers (2). Like-
display

colly manifest more eingular and errati

B '”tiiﬁt}nbndt'idvgntaacd. normally achievin
wise, even tests intended for special populatioms
unreliability when standardized on normal subjects. -

© . - Ergd, bafore movement treatments can be validly assessed,

'} stable and appropriate messures need be available to the research-

. ar. Additionally, if idiosyncratic behavior is characteristic of
-exteptionsl populations, then the hature and extent pf their
variance must be agsessed prior to designing test instruments
-which can validly a reliably tap and quantify apecific para-
meters of perférmance. T

%
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