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To evalvate six perceptval-motor attributes of trainable and educable mentally
retarded children, a battery of tests was constructed which included bod
perception, gross agility, balance, locomotor ability, throwing, and tracking: 8
retarded subjects provided reliability data, and their scores. with those of 120
additionai subjects, provided normative data. The educable mentally retarded EMR)
and educationally handicapped (EH) %'oups were significantly superior in all tests to
the trainable mentally retarded and Down’s Syndrome groups, especially when vision
and movement were paired. The Down’s Syndrome group-evidenced the most marked
perceptual-motor deficiencies. EH children had poorer crawling and walking patterns.
than the EMR’s, and these two groups functioned best during late child and early -
adolescence. Children with Down's Syndrome made continval improvement with
increased age in tracking ability, gross agility, and in body-part perception. The
majority of all subjects had difficulty making left-right identifications relative to their
bodies. The correlation between IQ's and total battery scores (based on 37 I0's) was
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CHAPTER I
INTRODUCTION AND REVIEW OF THE LITERATURE

INTRODUCTION ,

Studies are appearing in the literature with increas-
ing frequency which Jdeal with the physical ability of chil-
dren who evidence varying degrees of mental impairment. 1
Some of these articles are descriptions of clinical observa-
tions, while others deal with selected measures of physical
fitness. Relatively few researchers have concerned them-
selves with the evaluation of children whose I1.Q.'s are
below 50, usually classified as Trainable Mentally Retarded.
Also scarce are investigations using measures evaluating
perceptual-motor attributes which are more comprehensive

than simple fitnesstests.l

The absence of definitive studlies has not prevented
some "educationalists® from espousing theories which have
assumed that through practicing a few simple motor activities
a direct route is exposed through which a child's mental
functioning, and visual and auditory systems can be improved.
These controversial outpourings have proved to be both a
boon and an onus to ‘diligent. workers in the field of mental

retardation. At times these theories have inspired helpful

additions to programs in existence, while at other times

1. The reader is refered to recent summaries of the
research on this topic by Stein (18) and Stein and Prangler (19)




the practices some of these theoriticians suggest have
resulted in psychological and physical damage to children
already suffering from various kinds of impairments.

A survey of the 1iterature points to the need for
comprehensive tools with which to survey several kinds
of perceptua1~motor attributes of mentally retarded chil-
dren in a minimum amount of time; a series of tasks which
attempts to co more than simply count the number of push-
ups or sit-ups the child is willing to perform. At the
same time, there appears to be a need for a test battery
which may be efficiently administered to children whose
mental capacitles are severly impaired.

Thus 1t was purposed in this investigation to: (1)
Develop a testing instrument designed to evaluate six
perceptual-motor attributes of the trainable and educable
mentally retarded child and to determine the reliabllity
of the instrument; (2) To formulate norms by age and by
degree of retardation based upon the scores obtained from
the administration of this test battery so that individual
profiles may be compared to meaningful averages; (3) To
compare the perceptual-motor abilities of the educationally
handicapped, the educable retarded, the trainahle retarded,
and children with Down's Syndrome. (4) To draw implica-

tions for improvement of total educational program of

-




children with learning difficulties.
REVIEW OF THE LITERATURE

Various amounts of attention have been paid by ex-
perimentalists to the perceptual-motor abilities of the
mentally retarded. Prior to World War II studies in this
area were more numercus, while again during the late 1950's
and in early 1960's there was an increase in the number
of investigations cf this nature (18).

Generally studles in thils area are prompted by one
of two basic premises on the part of investigators. (4)
Motorie¢ function is a primary means through which the ﬁen—
tally retarded may be educated and in which they generally
evidence less deficiencies than in verbal and cognitive
functioning; therefore one should thoroughly explore the
nature of these abilities as possible educational tools.
(B) Improved fitness and motor ability may enhance the
retardant's general feelings about himself which can re-
sult in improvement in aspiration 1e§el which 1s reflected
in better scores in tests of mental functibning.

Investigations by Hayden (8), Francis and Rarick (T7)
and others, based updn the first hypothesis, have explored

the Titness of retardants. Their findings point to the




fact that the retarded are from two to four years deficlent

in muscular strength and” endurance when compared to these
same attributes tested in normals. More-comprehensive
testing programs, utilizing the Sloan revision of the Lin-
coln-Oseretsky Test which evaluates both fine and gross
motor control in a thirty item battery. also point to the
motoric. deficlencies -of the retard=d when compared to con-
trol groups of normals (15). The most deficient group of

retardants when evaluated on motor ability scales has been

found to be children evidencing Down's Syndrome (13).
Oliver (12), Schtick and Thate (15) and others have
presented findings which suggest that 1mprovement in mental v
measures may be elicited through participation and improve-
ment in motor activities due to a generalized effect in-

volving an enhancement of the childrens' self-confldence.

The most dramatic recent findings of thls nature are by

Corder (4) who found that retarded boys' intelligence

(measured by the verbal scale of the Wechsler) were im-

proved significantly after a program of physical education

lasting only twenty days. This latter investigatlion em-
ployed a control group composed of comparable retardants
who were not subjected to motor trainling and whose intel-

ligence test s2ores dld not evidence improvement over a

similar period of time. cCorder's experimental group con-

tained only eilght subjects,however.
.




Several investigations have provided data which per-
mitted a comparison of I.Q. scores and motor ability traits.
In general their findings indicate that with a decrease

_ in mental age, higher inter-correlations between 1.Q. (11)

(14) and motor ability are likely to be obtained. Whether
this increased relationship is due to importance of verbal

and cognitive factors which mediate the testing and per-

formance of motor tests or to a real change in the factor
structure of motor ability among the retarded still needs
o0 be explored. As might be expected, higher correlations
are obtained between the performance of more conplex motor
activities involving several components in a series énd

I.Q. than between simple movements (i.e. a vertical jump)

and I.Q.
Almost without exception prior investigations of the

T T TR Ll

mentally retarded's ability to move effectively have been
conducted using children classifiable as Educable Mentally
Retarded, I.Q. between 50 and 70. (5) (12) (9) (11)..
Only the investigations by Pertejo (13), and by Kilegel
and Reque (10) testing monogoloids present data on chil-
dren Whose mean I.Q.'s are below 50. When evaluating the
motor ability of Educable Mentally Retarded, the Sloan

Revision of the Lincoln-Oseretsky has been used by several

e e aia s




experimenters (14) (11). The Ccalifornia Infant Scale of
Motor Development (1) has been employed with someé success
to évaluate the motor competencies of monogoloids by
stedman and Eichorn (17), and others. The findings of
these latter investigations identify the monogoloiéd child
as inferior motorically to other groups of mental retar-
dants.

Moderate correlatlons are generally obtained between
chronological age and motor ability and between mental
age and motor ability of the retarded child. The most
marked differences in motor ability between the normal
and retarded chilld are found when comparing them in their
ability to balance, a common clinical test of brain damage.
Howe, for example, found that only two subjects in a group
of U3 retarded children from 6-12 years of age were able
to balance for one minute on one foot. The mean balancing
time for the normals in thils study was 53 seconds; whereas
the mean time recorded as the retarded children attempted

to balance on one foot was 15 seconds! (9)

Many of these previous investigations of the retarded's

ability to move effectively have used too few subjJects
upon which to establish valid norms. The data presented
have frequently suffered from a lack of adequate statis-

tical treatment. At the same time the batteries of tests

-6--




employed have falled to include tasks involving body-part
jdentification, despite the fact that many authorities
feel that an inadequate body image is related to mental
functioning as well as to motor ability (2) (3). A
recent investigation by Guyette, Wapner and others (8),
for example, presents findings which suggest that the
retarded child becomes more dependent upon modifications
ir bodily tonus when making various perceptual judgements
as he grows older, in opposition to the finding; usually
elicited from a normal population of children.

In this investigation it was attempted to evaluate
a variety of perceptual-motor attributes of a large num-
ber of mentally retarded children. The battery of tests
which was devised may be administered by a classroom teacher

"i{n less than one-half hour per child. A minimum amount
of space and equipment 1s required. The norms derived
from these data are based upon the responses of one hun-
dred and seventy-seven mentally retarded children.

The report is divided into five sections. In the
chapter which follows this one, general methods and pro-
cedures are outlined. A section containing the results
follows chapter II. The Fourth Chapter contains impli-
cations for the perceptual-motor education of mentally

retarded children based upon the findings.

.
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The final chapter presents a summary of the investi-
gation; while the appendix contains rating scales of re-
tarded children classified by age and degree of retarda- s
tion together with descriptions of the administrative

and scoring procedures utilized.




CHAPTER II
METHODS AND PROCEDURES

INITIAL ADMINISTRATIVE PROCEDURES

Preliminary_to the establishment of the test battery a
meeting of the Advisory Committee was held. The Project
Coordinator presented a tentative program of testing to the
group and it was decided at that time to obtain normative
data and to establish the reliability of a testing instru-
ment during this initial summer of the project.

It was decided by the Advisory Committee that attempt-
ing to evaluate the effectiveness of short~term summer pro-
grams by testing and re-testing the children participating
would not be as helpful as establishing a test battery.

Many of the children on the various sites, for example, were
found to remain only for a few weeks so that any improvement
measured would have to be evidenced after only one or two
weeks of training conducted between two administrations of

a test.

It was felt by the Advisory Committee that when such a
battery was developed it would be useful not only in evalua-~
ting the effectiveness of various summer programs but would
also be effective in measuring improvement in children pau:'--~

ticipating in year-long programs in the public ‘schools.




Future research and training programs are being planned wilth

this objective in mind.
During -the weeks which followed,the Project Consultant

met with various sub--groups within the Advisory Committee

T e 1

in order to obtain their advice concerning the nature of final 1

tests to be employed. The following criteria were utilized

when formulating the test battery:
1. The administration of the test battery should re-
quire a ninimum amount of time per child. preferably one-

half hour or less.

2f The tests should attempt to survey a reasonably -
broaé sampling of the gross perceptual-motor attributes of
retarded children, and include balance, agility, body-part
jdentification, locomotor behavior, and activities in which
visual-nmotor integration is required.

3. The test battery should require a minimum amount

of space and equipment for its administration.

b, The tests should be able to be administered to chil-
dren whose I.Q.'s fall below 50, and include children mani- .
festing Down's Syndrome, those classified as Trainable Men-
tally Retarded, as well as the Educable Mentally Retarded.

Following meetings with various members of ‘the Advisory
Committee a battery of tests was established which includéd

tasks purporting to evaluate six perceptual-motor attributes.

-10"




These categéries were selected by integrating advice obtained
from the various consultants, together with information ob-
tained form a survey of the literature dealing with the motor
abilities of mentally retarded children. These categoriles

included Body-Perception, Gross-Agility, Balance, Locomotor- |

Agility, Throwing, aré Tracking. The battery was constructed l
so that tasks within each of the categories were devised u
which attempted to assess these attributes at two levels of
difficulty. A detailed presentation of the content of these
-tasks, together with administrative and scoring procedures

is found in Appendix A.

Four testers were trained in a two-hour session conducted
one week prior to beginning the testing program. Three chil-
dren were employed evidencing various degrees of retardation,
during this training period, to aid the testers and the Pro-
ject Consultant to better perceive problems which might be

expected to occur.

Administrators of programs for the mentally retarded

were contacted and their permission obtalned for the use of

testing facilities and time. Two rooms were obtained at
each of two sites at which recreational programs for the

retarded were conducted during the summer.q A tentative

oy "

.

f 1. Lokrantz School Annex at San Fernando Valley State College,
; San Fernando Valley Association's New Horizons School for
Retarded Children at Sepulveda. —

-11~
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testing schedule was formulated with these administrators -
during which data on eighty-three chiidren constituting the ’
initial part of the project would be obtained.

Data from an additional ninety-seven were obtained
through the cooperation of the Los Angeles Clty School Sys-
tem, Department of Special Educatlon. These children were §

also tested individually by a Psychometrist on the Staff of ]

the Division of Specilal Educatlon.

‘_ GENERAL TESTING PROCEDURES
The projJect was divided into two phases. During the j
initial phase eighty-three children were tested twice on two 1
sites by three testors. It was attempted to test each boy
in this initial sampling on consecutive days at the same
time of day by & different male testor. The girls in this
initial sampling were tested by the same female tester oOn

consecutive days at the same time of the day. The two male

testers were not aware of the scores obtained by his counter
part on each child. It was the purpose of this initial phase
to obtain data relating to the peliability of the testing
instrument, to carry out a statistical analysis surveying
differences between various groups of retardants, and to

obtain varilous inter-test relationships. The findings based

-12~
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upon data collected during this initial phase of the project

are presented in Chapter III which follows.

The second phase of the project involved establishing
norms utilizing an additional ninety-three subjects who were
tested one time only by the same male testor. The data
collected during this second phase were combined with the i
data collected during the first testing of the children during
the first phase of the project.

All of the children were introduced to the testor and

wef;_ied into an empty classroom with him (her). The tester

attempted_to establish rapport with the child for a perlod

of twenty minutes. If this proved impossible the child was
returned to the group. A second attempt was made to test

the child the next day by the same tester and, 1f this failed,
the child was classified as "Untestable.®, If the child
proved testable during this second exposure to the testing
situation a third appointment was arranged (during Phase One)
in order to obtain two sets of data on each subject. The

testers utilized a check sheet when testing the child, and

later the data was key punched.

e . e . ¢ D < An—  o——o

2. Less than 10% of the subjects contacted were found to
be untestable.

=13~




POST TEST ACTIVITIES, DATA ANALYSIS

Individual Profiles, Parent Conferences. Individual
profiles were charted which indicated the average level each
child tested during the first phase reached on each of the
six categories of tests. Group conferences with parents
were arranged at each of the two testing sites and, with
their childs® profiles in front of them, the parents were
oriented as to the general prupose of the testing program,
the meaning of the scores obtained by thelr child, the com-
parison of these scores to the norms then available, and
implications for the education of their children. These con-
ferences lasted atout one and one-half hours at each site,
and were attended by about seventy-five parents in all.

Individual profiles were also charted for the chlldren
tested during the second phase of the project. These pro-
files were also utilized for parent conferences and were
placed in the childrens' educational folders.

Data Analysis. During the first phase of the project
the data collected were analyzed in greater detail, than the
data collected during the second phase of the project. Scores
obtained on the initial eighty-three subjects were utilized
to determine the reliability of the testing instrument, as

well as to analyze the qualities each of the tests purported

~1h-
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to evaluate, by computing correlation matrixes indicating
inter-test relationships.

Following the initial phase of the testing the scores
‘ obtained during the first testing session of the eighty~three

children were correlated to the scores obtained the second

i s MY

time these same children were tested. Pearson Product-Moment
Correlations were obtained separately for the mrainable Mentally

Retarded, the Educable #entally Retarded, and for the total

-

poﬁulation of subjects. Group profiles were charted enabling
a visual comparison of the mean scores obtained by the Train-
ables, the Educables, as well as by the children evidencing
Down's Syndrome.
A Fisher's t test was utilized to compare the mean scores
obtained by the “Educable® versus the "Trainables® within
{ the initial sampling of eighty-three subjects.
Separate correlation matrixes were computed illustrat-
ing the relationships between the various tests, and between
‘ each test and the total battery score, evidenced by the "Train-
ables and “Educables,” and by the total of eighty-three sub-
jects.
The scores obtained from the subjects within the second
phase of the investigation were combined with the scores ob-
tained during the initial part of the investigation, and

were key-punched, so that with the aid of an IBM sorter norms

~15-
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were derived which contalined scores to which the Educable
Retardan., the Trainable Retardant, and the Monogolecid might
be compared. These norms were constructed by surveying the
mean scores obtained by various age levels within the three
groups named above,

Using the above techniques, frequency distributions for
the three groups were also obtained, indicating the percent

of the various subject populations who successfully completed

each task within each of the tests administered. These graphs

are found in the chapter which follows. The norms are in

Appendix B.
- SUMMARY

A test battery was éonstructed with the aid of consul-
tants in various diéciplines together with a survey of the
availlable litefature. The test battery surveyéd perceptual-
motor attributes within six general areas, Body Perception,
Gross Agility, Balance, Locomotor Azility, Throwing and
Tracking.

In the first phase of the project eighty-three Trainable
and Educable Retardants on two facilitles were each tested
twice in order to establish the reliability of the evaluative

instrument. These initial data werealso subjected to a .

-16-
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statlistical analysis which involved computing inter-correlations,
by group, of the various tests to each other., and to the total
battery score. 1Individual an® Group Profiles comparing the
Educable, and Trainable, and the Monogololids were constructed
based- upon this initial data for the training of each child
tested.

During the second phase of the projJect one-hundred and
twenty children were. each tested once. This data together-
with the scores obtained during the 1initial testing of the
elghty-three children in the first phase of the project were

combined to establish norms.

~17-




CHAPTER III
FINDINGS

The material which follows has been organized in the
following manner. Initially the findings obtained during
Prnase I of the testing program are presented. These find-
ings, based upon eighty-three subjects, are placed into three
categories: Tables illustrating perceptual-motor attributes
of the Educable Retarded, data describing the Trainable Re-
tarded, and analyses of scores describing the children with
Down's Syndrome. This initial section concludes with a sec-
tion in which the attributes of the total subject population
are described, together with findingzs which describe the
reliabiiity of the test battery.

Phase II of the program produced the findings in the
f£inal section of the chapter. This section contains item
analyses of the total test battery; together with descriptive

data which graphically presents various inter-group differen-

ces.

PHASE 1

Trainable Retarded: As can be seen in Table I, the mean

scores achleved on five out of six categories, and the total




COMPARISON OF THE MEAN SCORES, BY CATEGORY,

TABLE I

OF THE TRAINABLE AND EDUCABLE MENTALLY RETARDED
(SUBJECTS IF PHASE I)

‘CATEGORY CATEGORY MEAN S.D. &m M, .M, @ diff. t
i EMR 6.89 | 2.24 | .53
| BopY -
iPERCEPTION 2.20 ST 2.8 | .01
, .
i TMR L69 | 2.51 | .32
t ]
| EMR 6.211 2.71 | .62
GROSS :
i AGILITY 1.94 | .69 2.81 | .01
™R hori 2.28 | .30
! )
EMR 6.56 | 1.83 | .hb
BALANCE
3.42 .60 5.70 | .0OL
T™R 3.1+ | 2.93 | .38
EMR 6.5 | 1.56] .38
TOCOMOTOR _
AGILITY 2.55 RIT 5.54 | .01
™R 3.95 | 2.03| .26
EMR 4.65 | 1.99 | .47
THROWING , \
: 1.29 .55 2.35 | .05
™R | 3.66 ] 2.11] .28
EMR 6.6 2.96| .70
TRACKING 4
.8 1T 1.0L | N/s
™R 5.82 | 2.49| .32
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test battery by the Trainable lientally Retarded were signifi-
cantly lower than the means achleved by the Educable Retarded.
The most marked differences were seen when comparing scores
in the “bélance" cetegory, scores obtalned in the fﬁO'agility
sections of the battery, and in the section purporting to
evaluate.“body-perception." No significant differences were
found between the Trainables,' and the "Educables’ when com-
paring the mean scores obtained in the tracking eategory,
perhaps because the task utilized on the second level (attempt-
ing to touch a ball swingihg on a string) proved equally
difficult for both the Trainable and Educable Retarded.
Further analyses of the'”Trainables'“ scores in a cor-
reiatipn‘mat?ix_1llustrating ;nter~test comparisoﬁs, revealed
other Interesting results. As can be seen in Table II, the
test most predictive of the score obtained in the total bet- |
tery was 1in the section on "body-perception” (r=.91). The
scores obtalned in the sections on gross agility, in balance
and locomotor agllity were likewise highly predictive of total
achlevement in ‘the battery. 1In general, the correlations
were higher than would probably be evidenced by a "normal-
population- of children, indicating the exlstence of a general
factor of some type which probably influenced achievement in

a number of tests.

Inspection of the total profile of the Trainable Retardants

«20-




also reyeals that the mean scores fell within level one of
the test, even though, if able, the children weré permit?ed
to attempt tests in Level II. Therefore, the tasks contained
in the initial level are probably of sufficlent diffigulty

to adequately screen a group of Trainable Retarded children.
At the same time the tasks within this first level are proba-
bly difficult enough to satisfactorily 1llustrate important

differences in the perceptual-motor abilities of retarded

children.

| TABLE II
INTER-RELATIONSHIPS OF PERCEPTUAL-MOTOR
ATTRIBUTES (1st TESTING) OF THE
TRAINABLE MENTALLY RETARDED

TEST 1 2 3 4 5 6  TOTAL é

1. Body Pérception 1.000 +.B5 +.62 +.68 +.53 +.51 +.91

2. Gross Agllity 1.000 +.58 +.37 +.32 +.37 +.83
3. Balance 1.000 +.65 +.43 +.56 +.73 f
: | !
i, Locomotor : 1.000 +.39 +.64  +.77 :
Agility ;
5. Throwing 1.000 +.38 +.65 ,
6. Tracking 1.000 +.76 ;
I7. Total Battery ' 1.00 N=63
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Educable Retarded. 1In contrast to the Trainable Mentally

Retarded, the Educables' score predictive of their achieve-
ment in the total battery proved to be in the Balance sec-
tilon. Scoring significantly higher than the Trailnables in
all sec¢tions, the Educabiéé mean scores were 2all well within
the second level of difficulty.

Of additional interest, when inspecting the inter-re-
lationship between various test scores recorded by the Edu-
cables, are the moderately high correlations between Agility
scores and Body-Perception scores."

As can be seen, however, when contrasting the size.of
these correlations between tests wlth those recorded by the -
Trainable Retarded, there éeems to be fewer general factors
operative in the various tests. In general the scores ob-
tained from the Educable Retarded are probably more a re-
flection of various kinds of prior experience, rather than
of- innate neuromotor capacity.

Using the z score conversion method the mean of the
correlafions were computed for all groups. The mean of
inter-correlations for the Moﬂégoloid children was .465, for
the Trainables was .510, and for the Educables was .350.

The mean of the ihéer-correlations for the EMR's was significantly

larger than the mean of the TMR's correlations (t=2.71 p.0l).

22....




TABLE IIT
INTER-RELATIONSHIPS OF PERCEPTUAL-MOTOR ATTRIBUTES
OF THE EDUCABLE MENTALLY RETARDED. (1lst TESTING)

TEST 1 2 3 4 5 6  TOTAL

: 1. Body Perception 1.00 +.69 +.25 +.24  +.16 +.42 +.55

i 2. Gross Agility 1.00  +.38  +.44  +.12  +.19 +.55
3. Balance 1.00 +.41 +.19 +.41 +.75
I}, Locomotor 1.00 +.07 +.78 +.65
Agility
5. Throwing 1.00 +.26 +..48
6. Tracking 1.00 +.58
Total Battery 1.00 N=20

Down's Syndrome: Comparisons of the scores obtained

by the children evidencing Down's Syndrome revealed the ex-
pected perceptual-motor deficiencies. Contrasting these
scores wlth scores posted by both the Educable and Trainable
Retarded indicate that the Monogoloid children are motori-
cally the least favored. Particular deficlenciles are noted
in the "Balance” and in the "Gross Agility" categories.

The second level task 1In thils latter category requires that
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the child descend, one knee at a time.to his knees; a task
which the Monogoloid could rarely accomplish.

Similar to the relationshlps evidenceé by the Trainable
Retarded, the Monogoloid child also posted scores in the
category titled Body-Perception which were highly predic-
tive of his total functioning on the test battery (r=.88).
Unlike the Trainable Retardant, however, the Fonogolold scores
indicate fewer moderate relationships between tests. This
latter finding points to the specificity of motor function-

ing among the Monogoloid population analyzed.

| 3 TABLE III
INTER~CORRELATIONS OF PERCEPTUAL~-MOTOR
ATTRIBUTES (1st TESTING) OF SUBJECT'S WITH DOWN'S SYNDROKE

1
i
TEST 1 2 3 4 5 6 TOTAL !
'1.Body Perception 1.00 .59 .46 .89 .63 .34 .88 |
|
'2.Gross Agility | 1.00 .39 .39 .71 20 .79 !
.3.Balance 1.00 .53  .h2 26 .70 !
'} .Locomotor 1.00 .32 -.05 .57
i Agility ;
. !
-'5.Throwing ' 1.00 .14 .80 :
:6.Tracking | 1.00 .43 E
|
i7.Total Battery 1.00 5
21
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Total Subjects: The mean scores obtalned from the total
subjects indicate that the levels of difficulty required by
the tasks contained within the battery are sufficient for the
testing of retarded children with a mean age of about thir-
teen years. The correlation matrix, illustrating inter-test
comparisons, indicates that, overall, the balance test 1is
most predictive of the total battery score, (r=.90) while
other inter-test comparisons illustrate greater specificity
of perceptual-motor functioning than was apparent when sur-
veying these same relationships produced by contrasting scores
of the Trainable Retardant. The relative independence of
various of the measures obtained on the test battery have
implications for motor education programs which are discussed

in Cheapter III.

, TABLE VI
MEANS AND STANDARD DEVIATIONS OF
THE TOTAL SUBJECTS (1lst TESTING)

f CATEGORY __ MEAN STANDARg-ggVIATION

%ody~Percquion ; 5.21 2.58 _

Gross Agility L h.70 2.85

Balance L § 3.90 2.67

Locomotor Agility % .61 | _2.24

ﬁhrowing é 3.95 3.61

Tracking i 6.09 2.41 g

Total Test Battery " 30.60 | 11,60 f
25




TABLE VII :
INTER-RELATIONSHIPS OF PERCEPTUAL-FMOTOR ATTRIBUTES
OF THE TOTAL SUBJECTS TESTED IN PHASE 1

N=83

5 : 1 2 3 4 5 6 TOTAL

v hognns o ne e pusm

sk

: Body Perception 1.00 +.66 +.53 +.66 +.54 +.37  +.82

! Gross Agllity 1.00 +.66 - +.61 +.50 +.46 +.84
| Balance 1.00 +.61 +.€1 +.11 +.90 é
Locomotor Agility 1.00 +.30 +.54 +.82 E
Throwing 1.00 +.23 +.69 |
§ Tracking - 1.00 +.63 ;
* !

Total Battery 1.00

RELIABILITY OF THE TEST BATTERY

Table VIII reveals that the reiiability of the total test
battery, regardléss of the group tested, proves acceptable.
Generally tests whose reliability on a test, re-test basis
reaches .8 are deemed acceptable for use. The fact that the
battery utilized reached .92 when testing both the Educable
and Trainable Retarded indicates that it is a reliable
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TABLE VIII

TEST RE-TEST RELIABILITY

{ A. TRAINABLE MENTALLY RETARDED (W = 63)
Tost . T
( Body--Perception - .18
Grosz Agility - - .88
Balance .80
Locemabor Agility .85
Theowing .70
i Tracking - - .80
‘ Total Battery Score .92

sean of test r's = .805

{ B. EDUCABLE MENTALLY RETARDED (11 = 20)
Test : T
Body Perception .13
Gross Agility ST
Balance - .63
; Locomotor Agility . ‘ 84
. Throwing .80
Tracking .80
Total Battery Score .92

ilean of test r's= .TT0
C. TOTAL RETARDED SUBJECTS (N = 83)
Test T
Body Perception .78
: Gross Agility .82
Balance ' .82
Locomotor Agility : .80
' Throwing ~- : 75
' Traecking 84
§ Total Battery Score 92
i Hiean of test r's = .803

¥
A
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instrument. The coefficients of the various sub-sectlons
are in most cases equally reliable. With the exception of
the Balance task given to the Educable Retarded children,
they all reach an acceptable level. It 1is assumed that the
reliability coefficienf of the Balance task administered

to the Educablé Reténdéd~would be higher if more subjects

would have beenkinvolved in the comparison. (N=20)

Age and Mctor Ability. Similar to the findings of the

investigations reviewed in the initial chapter, the percep-
tual-motor scores obtained in this investigation -were mod-
erately related to age, (r=+.5u); Correlafions of I.Q. to
test battery scores .are presentéd in the sectiqn which follows.
: I.Q.'s were not available on the subjects tested in the ini-
tial phase of the investigation. |

Sub~Test Analyses. A detailed analysis of various sub-

tests within several of the categories revealed that, although
they apparently'teétéd the same quality, when correlated,

it was revealed that they pfobably evaluated unrelated at-
tributes. The scores obtained when evéluating general manner
of throwing in Level I of the test béttery were ﬁnrelatéd

to the scores obtained as the subjects were asked to throw

at a target (r=.03). Thus the total score in this category

is a combination of a test evaluating throwing behavior and

another measuring throwing with visual direction.

28
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Similarly the two tasks purporting to evaluate
locomotor agility were alsc unrelated. Locomotor
agility evaluated in terms of observed behavior was a dif-
ferent attribute than the score obtained when performance
in various locomotor tasks in which visual control was neces-
sary (i.e. hopping in squares).(r=1¢t)

The two tasks evaluating Gross Agility in Level I and
Level II probably also evaluated diverse qualities (r=.39).
The problem of "getting-up for speed” (Level I) probably
involved movement speed, reaction time., and explosive strength
of the abdominals, leg extensors etc. The four count
kneeling task (Level II) probably was dependent upon the
subjects' abllity to visually organize and to remember a
four part direction, and upon dynamic balance as the child
ascended and descended to and from his knees.,

The two tracking tasks4ﬁeré also unrelated (r=.0T7).
Touching a small swinging ball held on a string was not
generally predictive of how well a child could cateh a larger
ball bounced to him.

Thus when interpreting the findings it must be remem-
bered that the scores within these four categories are in
reality combinations of scores obtained from tasks which
although apparently evaluating a single quality were actually

evaluating two rather different attributes.

O
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PHASE II

In Phase II of the investigation an additional 117 sub-
jects were tested. Twenty three of these subJects were diag-
nosed as having cerebral palsey and thus thelr scores were
cmittea from the analyses which follow. The scores of the
remaining ninety-four subjects were combined with the scores
of the eighty-three subjects tested in Phase I of the lnves-
tigation. The analyses which follow are based upon the scores
of this tofal of ‘177 subjJects.

The results presented in Phase II are organized in the
following manner. Initially various group and inter-group
comparisons are presented, including,graéhs and data contrast-
ing the scores cf EMR's to-the~scores of TMR's etec. Within
each section a description of the sub-population is followed
by analyses of their performances in each of the six test
categories and a graphic description of developmental trends
in the data. The chapter concludes with a summary of the
findings.

Total Subject Population: 67% of the subjects were male.

2.3% of the subjects were Oriental, TU4% were Caucasians, with
the remaindef (46 subjects) Negro. U46% of the subJects were

classifiéd»as TMR's, with the remainder of the subjects evenly
split betwéén EMR's and Educationally Handicapped (38 subjects

-30-




18.2% in each group). 31.8% of the TMR's evidenced Down's
Syndrome. Test mean scores indicated that the test battery
contained the abilities of the population enabling every
child to achieve a minimal score, at the same time placing

teeilings® on each child's abilities in each of the six
categories. The Graph which follows indicates the mean
scores achieved by the total population of retardants.

The mean age for the total population was 11.40 years, with
a range of 5 years to 2 years.

As can be seen upon inspection of Table g on the
average the total subject population was unable to correctly
identify left-right hands and legs when asked to do so. In
addition they could not repeat a five count agility move-
ment requiring them to kneel on both knees and stand, with-
out the use of their hands: also the total population was
unable to progress beyond balancing on one foot for much
over six seconds. The subjects® ability to jump and hop
into 1' x 1' squares was also lacking as was thelr ability
to accurately throw a 8 1/2% ball into a 2' x 2' square
placed on the floor 17 feet away. As was hoped the total
battery score of the total group is approximately at the
mid-point of the sixty point scale, 29,55, with a standard

deviation of 14.02. (Table IX)

A more detailed survey of the percent of the total subjects

31-
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able to perform various sub-tasks within the six catepories
reveals the following: 1In the main (89.9%) they were able

to lie on thelr backs and stomachs correctly when it was
demonstrated, but as a group they were not able to demonstrate
the ability to accurately differentiate between their left
and right hands, legs, etc. when 1t was requested verbally
by_the tester. Although it mizht be argued that from 55.5%
to 33.3% had an accurate concept of laterality, generally

it is considered no more than chance on a two-choice situa-
tion (i.e. it 1s a 507 chance that anyone will identify their
left arm correctly when asked to ) if less than 75% accurate
responses are forthcoming from a group. (Table X)

As was hoped the various sub-tests of the Body-Perception
category and of the Locomotor Aglility and Balance categories
were more difficult toward the terminal end of the lists.

The sole exception appears to be the sub-task 'lie with your
feet nearest me," task #3 in the Body-Perception category,
Level I. This task is ommitted in future modifications of

the testing battery for this reascn. In the other categories
in which it was desired that the sub-tasks become increasingly
difficult, (Balance, and Locomotor Agility Level II) the
decreasing per-cent of the total subject population who

were able to perform them (Table X) indicétes that this

objective was met.
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Trainable Mentally Retarded: (TMR). 113 of the subject

population were classifled as Trainable Mentally Retarded
(TMR). The average age of this group was 12.37 years, with
a range of from three years to twenty-two years. Sixty-

four per-cent of the THR's were boys (73 subjects) and 22.1%

were Negro. Thirty-six (31.8%)of the TMR's evidenced charac-

teristies described as Down's Syndrome (iMonogoloid). The
!latter sub-groups' scores are analyzed separately in section
which follows this one.

Reference tc Table XI indicates that as a group the
TMR's were inferior in performance averages to the mean
scores achieved by EMR's and the Educationally Handicapped
children who were tested. Similar to the analysils presented
in Phase I of the investigation, these differences were sig-
nificant in all of the tests and when contrasting |
total test battery means.

A more detalled analysis of the tasks in which these
differances were more apparent (Table XIT - XVII) indicate
that the tasks within the second levels in the Body-Pewcep-
tion category, and the Locomotor Agllity category were sel-
dom accomplished by the TMR. For example, only about 207
of the TMR's were able to correctly identify left and right
arms and legs (Teble XII) when requested, whereas over 50%

of the EMR's were able to do so. Simllarly only about 5%

~36-
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100 %

Right
Knee

Left
Elbow

Level 1l
Right
Arm

Successfully

Inter-Group Comparisons of Percent of Subjects

Left Leg

Left Arm

-

Table Xii

Performing Tasks in Body Perception
|
Side Left Side :

Tester
EMH

B |
'

Level
Legs Near

D.S.

Back

EMR

TMR

Stomach
KEY:
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of the TMR's were able to hop, and jump accurately on the
“checkerboard® mat, whereas about 40% of the EMR's were
able to do so. (Table XV)

Reference to Table XIV descrlibing the percent of sub-
jects able to perform various tasks within the Balance cate-~
gory also points to reasons for the significantly different
mean scores achieved by the EMR®'s and TMR's. 81.8% of the
ElMR's were able to balance on one foot for over five seconds,
wilth their arms folded across their chests, whereas only
24.7% of the THMR's were able to do so.

Table XVIII, and XIX graphically describe developmental
trends in the abilities of the THMR group. 1In general these
data indicate that although the most marked improvement in
scores are in the Tracking category, Significant differences
are found, for example between the mean scores of the TMR's

9.-10 years of age, and TMR's 17-20 years of age in ability

to catch a ball bounced to them and in the ability to anti-
cipate the pathway of a ball and to touch a ball swung on

a string. The most marked improvement in balance on the
part of the TMR's occurs between the sixth year and the 9th

year ﬁeans; balancing ability tends to plateau after the

age of ten years of age. The ability to balance in normal
children also tends to plateau earlier than other attributes,

at about the age of thirteen. In general the mean scores for

e




the total battery for the TMR's between the ages of five to
eight years are quite similar. yhile the best performance
on the part of the TMR's appears within the sub;pépulation
from seventeen to twenty-Tfour years of age. Mean scores for

children from nine to twelve years of age are intermediate

to those of the previous two categories mentioned. (Tables
XVIII, and XIX) Rorms, Dy age for the THMR category are found

in the AppendiXx.

Downs' Syndrome. This sub-category of the TMR population

ranged in age from six to twnety-four, with & mean of 12.78
years. 67.5% of the Monogoloid children were boys; and
similar to the analysis of this sub-population presented

in the initial section of this chapter, they were motorically
the most inferior group of those compared. (Table XI) They
had the most difficulty when balancing in Tracking tasks,

and when performing locomotor skills irivolving the coordina-

tion of foot-eye movements in the second level tests in the

Locomotor-Agility category.

& survey of Tables ¥II to XVII reveals some of the speci-
fic tasks in which the lionogoloid children evidence difficulty.
E Only four out of the thirty.-seven children had any concept
of their left-right hands, and the differences. (29.7%).

Forty per-cent were unable to posture on one leg for more

than two seconds! While only about two subjects in this

s
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category were able to evidence any ability at all in jump-
ing and hopping accurately in the checkered mat! Eighty-
six per-cent of the children manifesting Down's Syndrome
were unable once to touch a ball swung in front of them,
given five trials of three swings each. Only about one-~
half were able to hop or jump off the ground three times
in succession. The typical throwing pattern for the Mono-
goloild was a two-handed over-head effort, usually seen in
normal children of two years. Only about 13% evidenced
any ability when attempting to throw accurately at the mat
containing the target 2' by 2' square placed 17' away.

Not until the age of abcut 15 (Table XX) does the Mono-

goloid child evidence on the average the ability to accurately
place himself relative to an object, or to consistently copy
demonstrations of gross bodily movements. The balancing
ability of Monogoloids does not improve significantly with
age, according te this data; significant improvement in
Locomotor Ability is not evidenced when the scores of the
Monogoloids five to eight years of age are compared to those
achieved by children over the age of nineteen years (t=2.03,

not significant at 5% level).

The most marked improvement in capacities of the Monogo-

iold is evidenced in the Tracking category, from a mean of

hbdhii 13

about two at the age of five to eight years of age, (i.e.
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catches a large ball bounced to him two out of five times)

to a mean score of six achieved by late adolescents and
young adults. (indicating the ability to catch five out

of five, and to touch a swinging ball once out of five times)
(Table XX) (p=.01) .

Similarly improvement was evidenced by children with
Down's Syndrome in the tests evaluating Gross Agility, and
tasks purporting to evaluate Body-Perception. Improvement
in the former category bccured most markedly when the scores
of the children between nine and twelve years of age
were contrasted to the scores of the children between fifteen
and eighteen years of age. (p=.01) In the Body-Perception
task improvement was most significant when the mearn score
of children from five to elght years of age and the mean
score of children fifteen to eighteen years of age were com-
pared (p=.01) The most significant improvement was evidenced
in the total battery mean when scores of children five to
eight years of age were contrasted to the mean score achieved
by young adults from nineteen to twenty-two years oi age

(p=‘05) L]
Fducable Mentally Retarded. The thirty-eight subjects

classified as Educable Mentally Retarded, scored between
fifty and seventy in I.Q. %*ests, and in general evidenced

no severe or mild neuromotor problems. As 1s true within

1
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the other categories the majority of the EMR's were male
(72.7%) and Caucasian (81.8%). None of the EMR's evidenced
Down'!s Syndrome, and tTheir average age was 10.80 years,
with a range of five to twenty-three years.

As a group the EMR's were superior to the other sub-clas-
: sifications (Table XI) previously discussed, and similar in
ability to the Educationally Eandicapped children. Theilr
scores averaged near the middle of the ten point scale 1in
each category.

A survey cf Tables XII to XVII reveals the following:

all of the ENR's were able to “place their legs nearest me’

|

when requested to do so by the tester. Even this superior
group, however, evidenced the inability to correctly iden-
tify their left and right arms and legs better than might
be expected by chance (range in percentages was 57.5% to
33.3% of the subjects correctly responding to directions
requesting them to “raise your left arm, etec.™)

Most of the EMR's (81.8%) evidenced fair balance ability
and were able to balance on one foot for more than six seconds.
Over two-thirds of the EMR's were able to posture on one leg,
arms—folded for more than five seconds. (Table XIV) Over
one-half of the EMR's were able to arise to a standing
position from their back in about two. seconds; and similarly

were able to perform correctly the four-count égility movement
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required in the second level of "Gross Agility.”®
Between 80 and 100% of the EMR's displayed an appropriate
cross-extension pattern when crawling, and walking: ahd

additionally were able to hop and to jump both forward and

backward (Table XV). Between 50 and 60% were able to jump
in the squared mat accurately, while only about §0% were
able to hop on one foot with precision. Particularly 4iffi-
culty was noted, on the part of the EMR's when asked to jump
backwards.and only five subjects within this category were
able to complete the most difficult task within the second
level of the “Locomotor Agility" category (i.e. jumping
backwards in squares).

About 90% of the EMR's were able to catch an 8 1/2" ball
bounced to them five cut of five times as-the tester stood
ten feet away. About 60% were able to touch the ball swung
on the string three out of five times. The typlcal throwing
pattern evidenced by the EMR was a one-handed throw wilthout
the proper weight shift. Only about 27% of the EMR's evi-

denced an appropriate weight shift and step when throwlng

with one hand. The proper weight shift i1s usually noted
in normal children about the age of six years. The majority
of the EMR's were able to hit a 2" x 2% target placed on
a mat seventeen feet away with a playground ball 8 1/2 inches

in diameter on three out of five trials.

:—-C




Developmentally the EMR seems to reach his peak in per-
formance sometime between the ages of nine and fourteen
years. After these ages some tendency tc evidence slightly

inferior performance is noted. (Table XXI) Comparison

of the mean scores of children five to elght years and thne
mean scores of late adolescents. within this category 1in-
dicates a marked similarity---while similar superlior scores
are noted when contrase¢ing the scores of children from nine
to fourteen years. Implications of this finding for pro-
grams for the EMR, are discussed in the chapter which follows.

Educationally Handicapped. The thirty-eight subjects 1n

P

the category named iigqueationally Handicapped,® are chill-
dren with learning problems and I.Q9.'s from seventy to
seventy-five to slightly above normal. Generally these chil-
dren evidence mild %o noderate perceptual-motor impairments
and have difficulty spelling, reading and at times writing.
The children tested were in speclal classes to rectify thelr
educational deficiencies. As is true within the other cate~
_gories the majority of this group are voys (67.5%). Thelr
perceptual-motor profile (Table XI) based upon thelr mean
scores in the various categories closely épproximates that
of the mean scﬁres of the EMR's and the EH's. The EH's

are significantly superior to the TMR's and to children with

Down's Syndrome in a1l of the categoriles tested. The mean
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age of the EH's is 10.06 years and they ranged in age from
five to fifteen years: (the youngest group surveyed).
Analyses of the percent of EH's successfully performing
-various of the tasks within the six categories (Tables XII
to XVII) revealed the following: Although all the EH's
were able to make gross judgments relative to their body
(i.e. front and back). only about one~third were able to
correctly identify its left-right dimensions. Particular
difficulty was noted when they were asked to cross their
body (i.e. "touch your left elbow with right hand"). Only
about 25% of these subjects were able to accomplish these
latter tasks successfully. Within the "Balance® and "Gross
Agility® categories, about one-half of the EH's evidenced
moderate problems, while about 50% did not. (Table XIII)
The children classified as Educationally Handicapped

were inferior to all cther sub-groups of subjects in the
tasks comprising the first level of Locomotor Agility.

Only about two-thirds evidenced approprilate cross-extension
patterning of the arms and legs when asked fto walk and to
crawl. Similarly only 50% could hop three times on one

foot, and Jjump backwards. HNMore difficulties were encoun-

tered by this group when they were asked to hop and Jump
accurately in squares. Less than 307 could hop and Jjump

diagonally in squares. Developmentally the Educationally
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Handicapped children evidenced improvement wiviz agt =TS

in similar profiles graphed using the scores of normaal ¢h3l-—
dren up to the age of sbout twelve (however their me=Aan
scores are provably inferior). After the age of tweHve,

rowever, there is a siight (but not statistically sissnifi-

cant) drop in performance similar to the retrogress=lon
seen in the profile of the EINR's previously presentecd.

(Table XXII)

Sex, and Racial Differences: When the mean scor+es of”

the Negro subjects were contrasted to the mean scere S of

the Caucaslan subjects no significant differences we-re found

between any of the test scores nor between the mean sSco&

for the total battery of the two groups. Similarly no sXg-—
nificant differences were found when the scores of t=he bhoys
and glirls were contrasted, using the total subject —opuatlion.
While perhaps more detailed analyses would reveal s gnifdcant
racial or sex differences between various segments of the
subject population, i.e. sex differences would be moore eX-

pected between the teen-~age retarded, time did not poernit

more detailed comparisons to be nade.
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SUMMARY (¢ g% RESULTS

1. The test-re-test score in the individual categories,
and in the total battery mw-ealed the battery utilized to
be a' reliable one (r=+.92),
2. The sub-categories of y bhjects classified as EMR'sS and
Educationally Handicapped i hieved significantly superior
scores 1n all tests and innp«an scores for the total bat-
tery to thé subjects classitded as -Tréinable Mentally Re-
tarded. '
3. Most inferior motoricallw wass the sub-classification
within the TMR category, cuposed of children evidencing
Down's Syndrome. Particulady difficulty was noted by
this group in tasks invollng laterality, balance, and
" in skills involving the pallig of movement with vision
(1.e. hopping accurately insquares were scored).

4. The Educationally Handl@pped children evidenced the

poo. 2r crawling and walkingmattern than the EMR's, failing
to correctly coordinate arm and legs in appropriate cross-
extension patterns. -

5. The majority of the subjects in all categories were
males (about 67%).

6. Correlation matrixes stiz istically protraying inter-

test relationships indicatel that the most severely retarded

'%zh




evidenced the most generality or percepiylumotor function-
ing , 1.e. There were higher inter-corrdttions between
scores on the part of the TH¥R's than bé#eswa the scores on
the various tasks by the EMR's.

7. The score most predictive of the tolj battery score,
by the pa,:;:'t of the THMR's was their achitmmerat in the Body-~
Perception category (r=.90).

8. The score of the Balance category vi TSt predictive
of the total battery scores of the EMR r= L8U4). |

9. Developmentally the EMR's and the Bl 4t3onally Handl-

capped children evidenced the vest fundiponimg during late

childhood and early adolescence, with swe deterioration
noted in their mean performance SCOIT'€S h late adolescence
and early adulthood.

10. The children with Down's Syndrome ,wasld enced continual
improvenent 1n the scores achieved in f total battery

with increased age; scores achieved inlas Throvwing category

were superior in the sub-category of DlMihyzzol oids between

the ages of fifteen and elghteen.

{ 11. The Balance scores of the MonogolYy cmlldren remaine;i

f relatively fixed despite increasing agt significant changes,
with age, on the part c;f the children #1h Down's Syndrome

occurred In the scores reflecting traciig abllity, in gross

agility, and in body~part perception.

5.




12. The majority of the subjects 1in.all categorles efly-en ead
difficulty when attempting to correctiy make left-rigl
identifications relative to their bodies. Despite <thiken
age of the population, of 11.4 years (no sub-categoriy?
subjects had a mean age below 10.0 years), no group
sistently evidenced the ability to correctly ident 1fyleestr
1eft and right hands and legs better than would be exl-Sud

by chance.

13. Most marked differences between scores achieved !

TMR's and EMR's occured when vision and movement wexe

paired in various tasks including jumping in squares,tnmgem~
ing a swinging ball, etc.

14. A correlation computed between I1.Q. and score iviae
total test battery reached an r of +63. The I.Q.%'s A ir~ty~
seven subjects were available for tnis comparison.

15. Age when correlated with the total battery scoréiaddmed
an r of +.54, based upon the scores of eighty-three et s,
16. No significant differences were found between amg!

the scores achieved by the Negro and Caucaslians subJ ‘v’“ts; )

nor between the scores ‘recorded by the girls and thodg !

the boys.
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CHAPTER IV
DISCUSSION OF THE FINDINGS, AND IMPLICATIONS
FOR PROGRAMS FOR RETARDED YOUTH

The influences of various types of programs upon the
improvement of the perceptual-motor abilities of retarded
youth are little understond. An extension of this inves-
tigation will involve the exploration of the long-term
effects of various tralining procedures upon perceptual-mo-
tor functioning of children with mild to severe learning
deficiencies. At the same time it is belileved that the
findings on the preceding pages do hold important impli-
cations for individuals planning programs of education,
recreation and physical education for retarded children
and adolescents.

In the statements which follow it has been attempted
not to “"stray” too far from the data. The chapter is or-
ganized initlally into a section containing a general dis--
cuséion of some of the basic information contaired in the

findings. Following this,secticns are written which out-

1ine training procedures it is believed might be helpful

is the four sub-categories of subjects studied in this in-

vestigation.

ERIC
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GENERAL DISCUSSION

It is believed that one of the most helpful findings
is that if proper tools are constructed, the perceptual-~
motor abilities of retarded childfen may be reliably eval-
uated. At the same time it is realized that such mediat-
ing factors as verbal comprehension, and the ability to
perceive a demonstration offered by the tester probably
influenced the scores elicited from the subjects. The
correlation of +.63 between I.Q. and the mean scores of
the test battery reflects the extent to which movement ac-
curacy and cognition are inseparable in the retarded. The
data from studies of normal subjects seldom demonstrate
such close relationships between I.Q. and motor ability.

The increase in correlation coefficients between tasts
‘taken by the TMR's versus the relationships demonstrated
between the test scores of the EMR's also holds important
theoretical and practical implications. The EMRs' seemed
more specific in their functioning, i.e. one is less able
to prediet their score on one test upon knowing how they
perform on another, than is the case when surveying the
perceptual-motor ability of the more severely retarded

children. One might therefore assume that programs for
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the EMR should include more types of activities, than shoulcd
programs for the more severely retarded TMR.

Developmentally interesting trends were seen 1in @he
data. The apparent peaking of performance in the TMR and
EMR during late childhood and early adolescence, and then
the subsequent decline in abilitﬁ might be attributed to
a general disinclination on the part of these children to
participate, after discovering their ineptitudes during
their childhood. With decreased inclination to participate
comes decreased capacity to perform. The years durlng
which superior performance is usually noted in normal youth
is at about the age of fifteen years for girls and about
elghteen for boys, far later in life than the years in
which the pest scores were noted on the part of the retarded
population surveyed.

The emphasis placed upon engaging in basic locomotor
tasks (i.e. creeping, crawling) seen in some programs for
the retarded would appear to be m;splaced. All but a small
percent of the EMR's and TMR's as well as the children with
Down's Syndrome were able to evidence gnod cross-extension
patterns when crawling. Only the children with Educational
Handicaps (i.e. mild to moderate neuromotor impairment)

seemed to have difficulty when crawling, and even 1n. this

63-
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lacter group this inability was evidenced by only about
one-third of the subjects.

More important it would seem, upon inspecting these

data, would be to present tasks in which the retarded are

required to coordinate arms and legs in more complex tasks,

and particularly helpful, it would appear, are tasks in
whieh arm-leg and bodily movements must be visually con-
trolled and monitored.

Upon viewing the data collected in the Body-Ferception
category it would appear that another section of the bat-
tery containing tasks similar to that which required that
the child relate himself spatially to the tester (i.e.
lie with your feet nearest me) be included. In general
only about 50% of the retarded youth were successful in this
sub-task. Such a testing category and group of training
activities which are probably more difficult should follow
basic training in body-part identification. They should be
engaged in prior to, or in conjuncsion with, basic training

in left-right discrimination.

Several interesting facets of behavior, not appearing
in the statistical tables, were noted by the testers during
L the course of the investigation. Several subjects, for

example, posted better scores wher asked to hop on one foot

6L




than when they attempted to jump on both feet at the same
time! These children; usually evidencing some type of
asymetrical neuromotor involvement, performed better when
they could 1ift their upad® leg from the floor and hop on
one foot, then when required to drag the less proficient
1imb with them.

Another interesting observation was that several chil-
dren,usvally the more severely retarded, seemed unable to
close their eyes and to perform the tasks required of them
without vision (i.e. Body Part Identification Level II and
Balance Level II). Closing their eyes seemed to constitute
a difficult coordination for them, particularly when attenpt-
ing simultaneously to perform another motor act. This in-
ability was not apparently jnfluenced by anxlety in the
testing situation.

Another intriguing finding was the close relationship
between the scores in the Body-Perception category and
scores in the total battery on the part of the TMR's.
Whether such a relationship merely indicates the importance
of verbal ability reflected in both scores, or upon sone
other mediating influence is difficult to determine. One
might , however, assu:e that the retarded child's ability

(or inability)to move effectively 1s reflected in a poor
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perception of his vehicle for movement (his body) or con-
versely that inability to locate body parts accurately
produces 2 similar inability to move effectively. In
either case it is &pparent that basic training in bodily
movement should be preceeded by and/or be accompanied by
tasks intended to enhance the individual's perception of his
body. The investigators, like many others, believed that
perception and motlon were closely aligned, however; the
high positive correlation obtained (+.90) was unexpected
and was re-checked to assure its accuracy.

In future studies it is intended to explore the follow-
ing questions in more detall:

1. The influence of specific training programs for
the retarded upon change in various perceptual-motor attri-
butes, and in I.Q. measures.

2. The relationshilp between I.Q. scores, social adjust-

ment scores, and perceptual-motor abllity on the part of

various sub-categories of retardants.

3. Comparisons of the profiles obtained to scores a-

chieved by normals.
. The relationship of complex Versus simple motor

tasks to intelligence measures, and the influence of train-

ing in tasks requiring varying degrees of visual-motor
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integration upon improvement in intellect.
5. The relationships between body~to-object training,

body~-part tralining, ané motor abllity measures.

PERCEPTUAL-#OTOR TRAINING PROGRAMS FOR...

...Children with Down's Syndrome: It would appear from

the data that Monogoloid children not only evidence the

most severe movement problems, but also their abilities

are relatively unaffected as they grow older. A%t the same
time the data indicates that thelr attributfes may change
with training. as evidenced by improvement in tasks in which
they might have been expected to have practiced, (catching

a ball). Their most severe problem seemed to be balance,

in tasks indicating an accurate perception of their bodies,
and in tasks involving movement with visual control (Jjump-
ing accurately in marked squares).

It would thus seem reasonable that programs for chil-
dren with Down's Syndrome should emphasize activities within
these three general areas. Care, however, should be taken
to present activities at extremely simple levels to these
children. For example balance training should probably

take place initially with the child on “all--fours" as the
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data indicates that most of these children were unable to
balance in an up-right position with both knees and feet
touching the mat. "Training in body-to-object location
should be undertaken, for example, by placing a box in a
room and asking the child to place his front, back, side,
left side, ete, nearest the box.

General agility tasks should also be included in a
program for the Monogoloid. Their 1nability to move back-
wards, and to arise efficliently from a lylng to a standing
position indicate that falling, tumbling, rolling and other
similar movements need considerable practice by thls popu-

lation of children.
.. .Children Who are Trainable Mentally Retarded: 1In

any group of children classified as Trainable Mentally Re-

tarded one might expect to find from one-third to one-half

who manifest Down's Syndrome. Thus the suggestions on the

previous pages apply to children within ¥he'Trainable” Cate-
gory.

At the same time children who are TMR's and who 4o not
evidence Down's Syndrome should be given tasks which lead |
in a loglcal way toward activities which are soéially ac-
ceptable to themselves and to thelr peers. The decrease
in ability indicated in many of the mean scores of this
group with increasing age, indicate that motivation (or

<
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lack of it) proves important as a modifier of performance
on the part of the THMR in late childhood or early adoles-
cence.

Thus a perceptual-motor training program for the THR
shoulé include activities designed to enhance balance, body-
part perception, body-to-object perception, agility, as
well as ball skills, hop-scotch etc. designed to lead into
socially approved playground activities.

As 1s the case with all groups of retarded chilldren
from four to five types of activities within a single forty-
five minute to one hour training session would seem deslra-
ble. If one were to chose the most important activities
for the THMR to engage in they would seem to be practice
in body-paft perception and in balance. The data indicates
that the educatdf,to be successful,may chose fewer Kinds
of activities to constitute a program for the TMR than for
the EMR. A greater amount of time should be spent with
the TMR in practicing these tasks, despite the fewer types
of activities which would appéar to benefit him.

...The Educable Mentally Retarded: In contrast to a

program for the ENMR,the TMR requires a wider variety of

activities, and activities which are of course more taxing

in nature. Their attention span can be expected to be

69.-
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longer than that of the MR, and they evidence more speci- ;
fic abilities apparently influenced by various kinds of
part training to which they have been exposed as indivi-
duals. |
Trhe single type of activity most important to the total

neuromotor develcpment of the EMR appears tc be tasks in-
volving halance. Thus tasks involving both dynamlc (moving
down a balance beam), as well as static posturing would
appear to be an important part of a perceptual-motor train-
ing program for the ENMR.

| Additionally training in left-right discrimination rela-

tive to body parts should also be included 1in such a pro-
gram. Similarly training in correct and accurate aglility
movements involving arm-leg coordination, paired with vision
should be included. Training in throwing at targets, as
well as in correct throwing form should also be included.

As the majority of the EMR's could not “place thelr legs
nearest the tester® a portion of an educational program
should afford practice in tasks training this important
body-to-object attribute. The majority of the EHR's were
found unable to accurately cross thelr body with arm move-

ments, and to locate body parts in thiz manner. This train-

ing in lateral arm movements when drawing on black-boards,




coupled with body-part perception training of a more com-
plex nature shoulé be engaged 1n by the EMR.

...The Educationalliy Handicapped: This population is

beinz given increased attention by educators throughout
tpe country. ilany of these kinds of children are found in
classrooms competing unsuccessfully with “Normals": and
due to rather subtle perceptual-motor impalrment have dif-
ficulty organizing their bodies, tkelr movements, and com-
ponents of the visual world.

The data collected on these children revealed a similar
"uneveness” which holds important implications for programs
designed to enhance their educational atilities. This 1s

one of the few groups in which a relatively large percent

of the members failed to evidence appropriate cross-exten-
sion patterns when crawling and walking. HMany of these
children would probably be classified by the pedlatric
neurologist as afflicted with slight cerebral palsey or as
evidencing minimal brain damage.

Similar to the other sub--populations surveyed they evi-
denced probiems when attempting to make left right discri-
minations, and when asked to cross thelr body when identi-
fying body parts. At the same time deficiency in balance

and agility were similarly uncovered. This group of children




are frequently beset by emotional problems, as they are -
usually acutely aware of their perceptual-motor deficienciles

as they attempt to compete in recreational skills with more

skilled children.

These data indicate that programs for such children

T oene v 2 e

should include activities deslgned to enhance skills given
status by their peers, as well as tasks designed to enhance
perception; balance, "and locomotor agllity. It is a common
finding that tasks in these latter categorles have to be |
ngold! to the child who 1s rducationally Handicapped, as ;
ne frequently feels that they are beneath his ability.

‘Phe motor skill of EH's 1s a more specific than 1s .
evidenced by the TiR's thus Jjustifying the ineclusion of a
wider variety of activities for the former group. In sum-
mary activitiles designed to enhance basic locomotor tasks
including crawling, walking, jumping, ete., activities in
body-part perception, balance tasks, together with motor

skills which form the basls for culturally desired sports

)

and games would seem to compose the most meaningful program

for the Educationally Handicapped child.

Full Tt Provided by ERIC.
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CHAPTER V
SUMMARY AND CONCLUSIONS

Initially a battery of tests was constructed composed
of tasks intended to evaluate six perceptual-motor attri-
butes of mentally retarded youth. These sub-tests consis-
ted of tasks evaluating body-perception, gross agility,
balance, locomotor agility, throwing behavior, and the
ability to track talls. The battery of tests was designed
so that it would be aédministered in from twenty to thirty
minutes using a minimum of equipment. by individuals who
could be trained in about two hours. 7The composition of
the test battéry was decided upon witl: the aid of members
of the Advisory Committee in additicn to refgrence to pre-
vious investigations of a similar nature.

Following formulation of the test battery eighty-three
children at two locations were each tested twice in order
to determine the reliability of the tests and of the total
battery. Inter-test correlations were also computed based
upon the data collected during this initial phase of the
project. Three testors were involved in this first phase
of the project, two men and one woman. Each male subject
in the initial sampling was tested once by each male testor.

The females in the initial sampling were tested twice by




the female tester. The tests were admlnistered on conse-
cutive days, and, whenever possible, at the same time of
day.

During the second phase of the project an additional
116 children were tested once, at ten different
testing sites by the same tester, a male psychometrist with
the Special Education Branch .f the Los Angeles City School
District. Twenty-three of these latter subjects were lden-
tified as having cerebral palsey, and their scores were
omitted from the final analyses. Thus the scores of the
remaining ninety-three subjects in Phase II were combined
with the scores obtained in the first testing of. the ini-
tial eighty-three subjects in order to draw conclusions
reiative to inter-group differences, to arrive at implica-
tions for educational programs for the mentally retarded
and to formulate norms for the perceptual-motor abilities
of Trainable :and Educable Mentally Retarded, for children
with Down's Syndrome, and for the Educationally Handicapped
child.

. Analyses of the scores obtalned during the initial por-
tion of the. investization (Phase I) revealed that the test
battery was highly reliable (r=.92) as were individual tests
within the battery (r's ranged from .75 to .84). Correlation
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matrixes computed, based upon these data revealed th:t higher
Inter-test relationships were apparent when the scores of
the Tralnable Mentally Retarded were compared than when
similar measures obtained from the Educable Mentally Re-
tarded were contrasted. A moderate (+.54) positive cor-
relation was obtained when age and total -battery score were
compared. JSignificant differences were obtained when the
scores of the Trainable and Educable ¥entally Retarded were
compared. on every test except Ball Tracking, with the lat-
ter group superior. A similar analyses carried out during
Phase II of the study revealed even more significant 4if-
ferences between the abilities of the Educable and Tralnable
Mentally Retarded 1n every test administered and when the
total battery scores were compared (t=15.42, p.001).

A. survey of the nature of the total subject popuiation
(177) revealed the following: 67% were male, while T4% were
Caucasians, with the remainder Negro (with the exception
of 2.3% who were Oriental). U46% of the subjects were clas-
sified as TMR's (Trainable Mentally Retarded) with the re-
mainder of the subjects evenly split between Educable Men-
tally Retarded, and the Educationally Handicapped (38 sub-
jects, 18.2% of the subject population in each Group. 36%

of the Trainable lMentally Retarded subjects were classified
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as evidencing Down's Syndrome. The mean age of the 177
subjects was 11.40 years, with a range of from five to
twenty-four years.

Inter-group comparisons resulted in the following ccn-
clusions: The sub-categories of subjects classified as EMR
and Educationally Bandicapped were significantly superior
in all tests to subjects classified as Trainable Mentally
Retarded and to children evidencing Down's Syndrome.

The sub-group evidencing the most marked perceptual-
motor deficiencles were chiléren with Down's Syndrome. Par-
ticularly, difficulty was noted when they were asked to
engage in tasks involving left-right diserimination, 1in
balance tests, and in skills involving the pairing of move-
ment with vislon. Hopping in squares. tracking balls and
the like were performed successfully by only a small per-
cent of these children. The children with Down's Syndrome
were significantly jnferior to the TMR's 1in the Balance,
Locomotor Agility, and Throwing categories.

The primary problems.evidenced by the EMR's involved
the performance of balance tasks, and in body-part perception.
Their crawling and walking behavior was usually normal
(all but two could crawl with an appropriate cross exten-
sion pattern.) Bzlance scores were highly correlated with

their total scores in the battery (r=.90).
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The THR's evidenced even greater difficultiles than the
EMR's in balance tasks, body-part perception (the ability
to make correct left-right discriminations was absent in
this population). Similar to the EMR's however, their a-
bility to crawl with an appropriate cross—-extension pattern
was usually apparent (evidenced by over 90% of the TMR's).
The score most predictive of the overall performance of
the THR's was obtained in the Body--Part Perception category
(=.84).

One-third of the Educationally Handicapped children
failed to evidence appropriate cross-extension patterns
when crawling and walking. They also had difficulty when
balancing, and in hopping and jumping accurately, with
visual monitoring. Over-all the percéptual-motor profile
evidenced by the EH's, was similar to that of the EMR's,
and was in all cases significantly superior to the scores
of the TMR's and to those of the children with Down's Syn-

drome.

Developmentally the EMR's’and Educationally Handicapped
evidenced the best functioning during late childhood and
early adolescence, with some deterioration notved in their
perceptual-motor profile during late adolescence and early

adulthood. The balance scores of the Monogoloid children
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remained relatively flxed despite increasing age. Signi-
ficant changes, with aze, on the part of children with
Down's Syndrome were reflected in tracking ability, in

gross agility; and in body-part jdentification and in the

“ seore for the total battery.

Ko significant differences between any of the scores

aéhieved by the ilegro and Caucaslan subjects were recorded.

"* Similarly no differences were found between any of the scores

posted by boys as compared to scores achieved by the girls.
When the I.Q.'s available for thirty-seven subjects

were compared to their total test scores, an r of +.63

was obtalned.

The specificity of perceptual-motor functioning evidenced
by the EH's and EMR's suggested that a greater variety of
sctivities are needed within their programs than in the
programs for the TMR and should include tasks intended to
heighten an awareness of body-parts, of body-to-object re-
lationships and activitiles to improve balance and agility.
Emphasis should also be placed upon activities intended
to improve visual-motor integration which will lead to.

more proficient skills in sports performance.

Emphasis 1n programs for the TMR should be placed on
relatively few activities including balance, body~-part iden-

tification, body %o object relationships, and agility.
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In the case of the Monogolold sub-population of Trainable
Retarded Group emphasis should be placed upon tasks involv-
ing tracking, visual-motor integration, i.e. hopping in
squares, over lines etc., and in body-part and left-right
discrimination.

Future investigations are planned to study the effect
of long term educational programs upon the perceptual-motor
attributes evaluated and upon selected measures of general
intellignece. Further analyses are planned to explore
relationships between tasks involving body part perception,
left-right discrimination. I.Q., body-to-object relation-
ships, and other pefceptual—motor abilities of various

types. A comparison of the data obtained to the performance

of normal children is also planned.
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TEST ADMINISTRATION
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TEST ADMINISTRATION

GENERAL INFORMATTON

1. All children should be tested individually in well-lighted
rooms approximately 30 by 30 feet in size, with a ceiling about 9 feet
in height. There should be no obstructions in the room.

2. Only the tester should be present, and administration time
should be about thirty minutes, depending upon whether part or all
of the second level is administered.

3. All tests should be described verbally, and then demonstrated
in exactly the same way the tester wishes the movement to be executed
by the child. When it is indicated in testing directions, the tester
may assist the desired movement.

k., The tester should follow the directions outlined for the
administration of each test as closely as possible. The child should
be given every encouragement, and if he asks "how he is doing?" he
should be positively reinforced.

5. The initial test administered in Level I should be Ball Throwing,
in order to gain rapport with the child, with this exception the tests
should be administered in the order given.

6. Each child should be first administered all tests in Level I
if his average score at this Ievel is 4.0 or better he 'should be admin-
istered the tests in Level II, or if any single test in Level I reachs
a score of 5.0 he should be given the test in the corresponding category
in Level II. Only 5 points is possible for each test at each level,
total 10 points per category, 60 points possible in the total test.

T. The child should be brought into the room with the tester,

introduced, and informed that he "will be pleying some games with
(tester) , for a few minutes.” The word "test" should not be used.

A. Equipment needed

1. 1 rubber, air-filled playground ball, dark red in color, and
8% inches in diameter.

2. A solid white rubber softball, containing a metal cleat so
that it can be suspended by a white string. The ball should have a
circumference of 12", and the string attached to it should be 18" in

length.




3. A foam-plastic, canvas covered mat, 4' by 6' and 13" thick
should be used. This mat should be marked off in 12 one-foot squares,
as shown below. Alternate squares should be marked with diagonal lines
as shown on one side of the mat. In the center of the reverse side of
the mat a black oil-cloth square 2' by 2' should be placed, when the
target throw is evaluated. All of the tests except the pattern jumping
should be given on this reverse side, and the black target should only
be in, nlace when the target throw is administered. - -

4. A clip-board, and scoring sneeus. Tttt
5. A stopwatch, or a watch with-a secondhand.

6. The mat is Style 806, 4' x 6', costing $2.30 per square foot,
color solid blue, and may be ordered in the Los Angeles,area from
Paremore-Baier 146 So. Robertson Blvd., Los Angeles 48

7. The lines on the mat are made with 1" yellow scotch tape, 74TL.

1 : :
These mats have Valero touch fasteners on the 6' edges to permit
instant attachment. They have rubberized.fabric on their underside to

prevent them from slipping. They are made from,l% inch shock absorbing
polyethylene foam covered with a touch vinyl blue covering.
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TEST ACMINISTRATION
B. LEVEL I

Test I EODY PERCEPTION

Equipment: 1 L' by 6' mat

Preparation: The child should be placed, standing on the floor,
with his toes against the mid-point of the 4 foot edge of the mat.
The tester should stand next to the child; with his feet on the floor.

General Considerations: The tester should describe and then
demonstrate each movement, and then arise from the mat permitting the
child to respond. The child should arise after each request and stand
at the starting point described above. The child should be told "thank
you" after attempting each movement. :

TESTING:

a. "™ (name) , please lie down on the mat like this on your
front or stomach.” (Tester then lies on his stomach, his head away
from the child, remains for two seconds, arises, and says...) 'Now
try to do it too." Point is given if the child lies on his stomach
regardless of whether or not head is turned away from or toward the

tester.
b. " (name) , now please lie down on the mat like this on

your back." (Tester lies down slowly on his back, head away from the
child, remains for two seconds, arises and then says "now try to do it
too."

c. " (name) , now please lie down on the mat like this on your
front or stomach, with your legs nearest me" (tester assumes lying
position, with his legs nearest the child, arises and then SaYS...)

"Now try to do it too." The tester should then go to the far end of the
4' side of the mat, and face the child with the mat between them. Point
is awarded only if feet are nearest the tester, and child is on his
stomach.

d. " (name) , now please lie down on the mat on your side,
like this..." (tester lies down on his left side, feet toward the
child, arises, and then says...) "now you try to do it too." Point is
awvarded no matter which side the child chooses to lie upon, nor where
the feet are relative %o the tester.

e. The tester should then say, "Now let me see you lie down on
your left side.” This should not be demonstrated. A 5th point is
awvarded in this category if the child correctly lies on his left side.

Scoring: One point is given for correctly executing each of the
following requests. No points are deducted for a slowly executed
response. Total of five points possible.




(IEVEL, I CONTINUED)

Test 2 GROSS. AGILITY:

Equipment L' by 6' mat; stopwatch

Preparation: Child is asked to stand in the center of the mat,
facing a 4' side and the tester. Tester should be ten feet away.
Then the child should be asked to lie down in the middle of the ma%,
his feet toward the tester. . -

Instructions: After the child is in the above position, the
tester should say "I would like to see how fast you can stand up and
face me." A stop-watch should be started as the child's head leaves
the mat, and stopped as he has his knees straight as he assumes a stand-~
ing position, facing the tester. If the child does not. understand; the
tester should demonstrate standingup rapidly. T

Scoring: 1 point if the child turns to his stomach first and then
arises in more than 3 seconds.

2 points if the child turns to his stomach first snd arises-under
three seconds. ‘ no

3 points if the child :sits up, without turning over, and stands
up without turning his back to the tester taking more than three seconds.

4 points if the child sits up, remains facing the tester when arising,
and does so in two seconds.

5 points if the child sits-up, remains facing the tester when
arising, and does so under two seconds. :

" Note: A second-hand on the standard watch may be used in lieu of
a stopwatch. Maximum points possible, five.

Test 3 ~BALANCE
. Bquipment: - Stop-watch

s Preparation: The tester should face the child on a level floor
ten feet away. .

Instructions: After getting the child in this position the tester
should say..."I would like to see how long you can stand on one foot like
this"...(the tester should demonstrate-balancing on his left foot,

: using his arms to assist him and should then- say..." "Now you try it too."
‘ (Tester should -demonstrate the held position for ten geconds ).
Scoring 1 point if attempted and held under 1 second.
2 points if attempted and held from 2-4 seconds.
3 points if attempted and held from 4-6 seconds.
4 points if attempted and held over 6 seconds. .
Second part: "now let's see if you can balance on one foot with
vour arms folded, like this." (Tester should demonstrate by posturing

on one foot with arms folded across his chest for ten seconds).
J
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Scoring: 5 points in this test if arm-folded balance 1is held
from 3-lU seconds. Maximum five points possible.

Permit the child to remain balanced on both parts of this test
for ten seconds, and then suggest that he stop. Tne scoring is not
influenced by the foot he decides to balance upon...however, it should
be the same foot throughout.

Test 4 LOCOMOTOR AGILITY

Equipment: U by 6' mat.

Preparation: Ask the child to stand on the floor, with his feet
touching the mat in the middle of one of its 4 sides. The tester
should place himself at the same end.

Tnstructions: After the child is in place, the tester says...

a. " (name) ," "Iet's see if you can crawl acIross the mat
like this" (tester crawls on hands and knees in the correct pattern down
the length of the mat away from the child, then toward the child and
then the tester says) "Now you try 1t too." One point scored if a
correct cross-extension pattern is seen in the crawling movement.

b. " (name) ," "Let's see now if you can walk down the mat
like this™ (tester walks down the mat away from the child and then
says) "Now lets see if you can do it too." Additional point is sored
if cross-extensicn pattern is seen in gait.

c. " (name) ," "Now can you jump across the mat like this"
(Tester takes three to four Jumps across the mat, using both feet
together, and proper arm lift as he travels), and then says... Now
you try too..." One point is scored if the child leaves the ground two
to three times during trip down the mat.

a. " (pame) ," "Now let's see you jump backwards dovn the mat
like this..." (ZTester jumps backwards toward the child and then says...)
"oy let me see you do it..." A point is given if the child can jump
backwards two to three times without falling down, proceeding down the
nat. He is’/permitted to look behind himself when executing this test.
Tester should return to the far end of the mat, and await the child,
stop him and prevent him from falling on the floor as he completes his
trip.

P e. " (name) ," 'Now let's see you hop down the mat on one
foot like tmis..." (Tester demonstrates one foot hopping, using his
left foot across the mat away from the child. Then he says, Now
let me see you do it..." One additional point is scored if child is
able to hop on one oot (either one) from two to three times down the

mat. Maximum five points possible.

Test 5 BALL THROWING

Equipmeit: Rubber playground ball, 8" in diameter




Preparation: Ball is placed at the child's feet, tester faces
the child, 15 feet away. :

Testing: The child is asked to pick up the ball and throw it to
the tester...the tester should say, " (name) ," please pick up the
ball and throw it to me..." (The tester should then execute a proper
one-hanc *d overhand throwing movement.) And at the same tirme should
say, "Like this." The ball is rolled back to the child, and he should
be permitted five throws.

Scoring: 1 point is given if he pushes the ball with his

hands or feet.
2 points are given if he throws the ball, either
overhand or underhand using both arms at the same
time.

. 3 points are given if the ball is thrown with one
arm without any body shift into the throw.
4 points are given if the child throws with a weight
shift forward of the body, without proper step on
the opposite foot.
5 points are given if the child throws with a weight
shift at the time the ball is released, and with
a step with the opposite foot occuring at the same time.

Give the child the proper score based upon the hebitual way he
gelected to throw the ball, i.e. the manner in which he throws it three
out of five times. Maximum five points. possible.

Test 6 BALL TRACKING

Equipment: 83" rubber, air-filled playground ball

Preparation: The child should face the tester 10' away. The
tester should hold the ball.

Testing: The tester should then say, "Wow I will bounce the ball
to you. Try to catch it any way you can. ..(Te tester then throws the
ball so that it bounces once before the child gets it...the ball should
bounce so that it comes chest high to the child). (Two practice bounces
are permitted to allow the child & tester to become oriented to the
problem). The tester should then say.. ."ow do you understand.. .catch it

any way you can, with one or two hands..."
Five throws should then be made to the child, bouncing the ball once.

The ball may be returned by the child, any way he sees fit. About 5
seconds should te permitted between throws.

Scoring: Score one point for each time the ball is caught, and con-
trolled by the child. Maximum five points possible.




LEVEL II

Test I BODY PERCEPTION

Equipment: Mat 4 by 6°

Preparation: The child is asked to lie on his back in the center
of the mat, with his feet pointed toward the 4' end; the tester should
stand at this end.

Testing: The tester should say..." (name) , now I am going to
ask you to do certain_ things with your arms, and legs, please try to
do them as quickly and as accurately as you can. "First close your eyes
..." Then the tester should say
1. "Raise your left arm in the air." Then the tester should wait until
the child makes a decision and moves. Then the tester says, "Put
your arm down now..."
5. The tester should then ssy, "Raise your left leg up.” The tester
should wait until the leg is decided upon and moved and then say, "Put
vour leg down now..."
3. The tester should then say, "Raise your right arm in the air.”
The tester should wait until the child selects an arm and raises it
and should then say, "Put your arm down mow."
4. The tester should then say, "Touch your left elbow with your right."
After some movement is made, the tester should say, "Now bring your hand
down again.”
5. The tester should then say, "Touch your right knee with your left
hand." After these movements are completed, the tester should ask the
child to open his eyes and come to his feet.

Scoring: One point is awarded for each correctly executed move-
ment. No points are deducted for slowly executed movements. If in
numbers one through five, the movements are correct, but with wrong
hand in every case...i.e. all movements backwards...a total of three
points is awarded to the child for this test. Meximum of five points

possible.

Test 2 GROSS AGILITY

Equipment: U' by 6° mat.

Preparation: Child is placed in the center of the mat, standing
and facing one of the six foot edges. The tester stands ten feet away
facing the child. '

Testing: " (name) ," see if you can kneel down on one knee at

a time, and then stand up on one leg at a time like this without touch~
ing anything." (The tester then executes a four count, one to the second,




movement kneeling first on one knee, then on the second, then standing
on the first foot and arising on two feet...the tester says then, "do
you understand?” 'Would you like to see it again?" If the child
wished to see the movement again, the tester should do so...znd after
this"second demonstration, the tester should then say, "Now you try it
too.

Scoring: 1 point is awarded if the child uses bis hands on his
thighs and on the floor to assist him in descending and/or arising.

2 points are awarded if the child touches one or both hands to
his thighs when ascending and descending, or if the child comes down
to both knees at once, or gets both feet at the same time.

3 points are awarded if the child uses one or both hands while
getting up only, or if he falls to one knee while arising.

L points are awarded if the child executes movement without the
use of the hands, but there is general unsteadiness,...i.e. extra
steps taken as the child resumes his feet, ete.

5 points are awarded if the child executes movement perfectly with
the hands at the sides, not assisting the moverent, and with the feet
coming down and up separately.

No points are deducted if the child comes up first with a different
foot from the one kneeled upon. Maximum five points possible.

Test 3 BALAKCE
Equipment: Stop-wétch _ -

Preparation: Place the child in the standing positibn; on a level
floor and facing away from obstacles with the tester ten feet away. -

Testing: After placing the subject in the position described above,
the tester should say, "I would like to .

(a) see how long you can stand on one foot 1like this," (The tester
should fold his arms) with your arms folded and stand on one foot for
ten seconds.” _

(b) If the child can accomplish this for five seconds or more,
the tester should say, "I would now like you to balance on one foot like
this, with your arms at your sides, and your eyes closed."

(¢c) If the child can accomplish this for five seconds or more,
the tester should say, "I would 1like you to balance on one foot with
your eyes closed and your arms folded like this." The tester should
demonstrate with eyes closed, an arm-folded, one foot balance.

(a) If the child can accomplish this for five seconds...the
tester should say, "Now try to balance on one foct with your eyes
closed, arms held at your sides, but using the other foot this time..."
The tester should be aware of the foot preferred by the child, and re-
quest that the opposite one can be used. ’

(e) If the child can accomplish this for five seconds, the tester
should say, "Now try to balance on the same foot—(non-preferred) with
your arms folded and your eyes closed. ' .
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Scoring: One point is scored for each of the tests above completed
successfully, i.e. held over 5 seconds, No points are given if the
arms become unfolded, if they are required to be folded...nor if the
child opens his eyes when they are required to be closed.

Tn each case the stop-watch should be started, or the second hand
observed, as the foot leaves the ground, and stopped when it touches the
next time. "Arms at your sides,” means that the child can use the arms
for maintaining his balance in any way that is helpful.

From 10 to 15 seconds rest should be permitted between trials.

Maximum five points possible.

Test 4 IOCOMOTOR AGILITY

Equipment: 4! by 6' mat laid out in 12 one-foot squares.

Preparation: The child should face the tester at the far end of
the middle of a 4' side. The tester should stand on the floor with his
feet at the middle of the other end of the four foot side of the mat,

facing the child.

Testing: With the child and tester in the above positions, the
tester should say...

(a) "Now let's see if you can jump down the mat llke this...

(the tester then jumps two feet at a time down the mat moving straight
ahead, and jumping carefully in all six squares)...The tester should then
say.:.."Now let's see you do it...be sure to jump in each square and move
-straight ahead."”

(b) After this is attempted, the tester should say, "Now let's
see you jump back and forth (using only the unmarked squares so that
he jumps forward with each sump) like this...the tester should then say,
"Now let's see you do it...be sure to jump only in the unmarked squares...”

(¢) After this is attempted, the tester should say, "Now let's see
you jump backwards down the mat like this (the tester should jump directly
backwards down the mat, using both feet, and landing in all six squares.)
The tester should then say, "Now let's see you do it too...be sure to jump
in all six squares.” The child can be permitted to look backwards as he
jumps.
(d) After this is attempted, the tester should say, "Now let's see
you hop down the mat like this (the tester should then hop on the mat
straight ahead, using all six squares) the tester should then say, "Now
let's pee you do it. Jump in each square and move straight ahead."

(e) After this is attempted, the tester should say, "Now let's see
you hop down the mat like this.. .(the tester should then hop on one foot,
hopping only in the unmarked squares, so that every hop moves him forward
and from side to side..." The tester should then say..."Now let's see
_you do it too...be sure to hop in the unmarked sgquares...”

Scoring: One point is given for each successful trip, i.e. one
with less than two errors in it. An error is scored when a foot (or feet)
does not land in a square, when the second foot is touched, when hopping
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on one foot, or when an extra step is taken in a square, Maximum five
points possible.

10 to 15 seconds rest should be permitted between trips. Either
foot may be used for hopping, but the same foot must be used for each
trip.

Test 5 BALL THROWING

Equipment: Playground Ball 8' in diameter. L4' by 6' mat with
target side up.

Preparation: The child should stand fifteen feet away from the
L' end of the mat.

Testing: After the child has assumed the above position, the tester
should stand next to him and throw the ball toward the mat's eenter on
which is painted a 2' by 2' square "target.” This should be done three
times...and the tester should then say, "I would like to take this ball
and try to meke it drop in the center of the mat...Do you understand?"

If the child is aware of the nature of the task he is permitted
to throw, either overhand or underhand, with one or two hands, at the
target...5 times.

Scoring: 1 poiant is given if three attempts have hit the mat, but
not the center .target.
2 points are given if five attempts have hit the mat,
but not the target.
' 3 points are given if two attempts have hit the target
regardless where other throws have landed.
A I points are given if three attempts have hit the
target, regardless where other throws-have landed.
5 points are given if four or five throws land within
the target. .
The child receives one of the scores above: 1.é. highest score possible,
five points.

Test 6 BALL TRACKING
Equipment: Rubber softball hung on a string.

Preparation: - The tester should face the child about two feet away,
he should ask the child to extend his arm at the shoulder; fist clenched.
He should then suspend the ball on the 15" string so that it hangs, when
motionless at the level of thé child's chin (top of the ball Just under
the chin), and a distance avay determined by the 1ength of the child's
arm plus the clenched fist.

The ball should then be suspended by the tester's 1eft hand so that
it hangs as déscribed above. The ball should then be grasped with the
tester's right hand, brought to a position which makes the string. hori-
zontal, and released so that it swings from the child’'s left to right in
a vertical plane, parallel to the one in which the child is standing.




Testing: The tester should then permft the ball to swing back and Torth
in this manner 6 times and ask the child to watch it. The tester should
then say: "See this ball swing back and forth? See if you can touch it
with one finger like this," (The tester holds the ball motionless with
one hand, and uses the opposite index finger on the ball touching it
quickly with the tip of the opposite index finger.) "as it passes by

The tester should then hang the ball in front of the child and
make sure that he starts his movement from his side, and that the touch
is made directly in front of the child.
The tester should start the ball five times, allowing it to swing
past the child three times after each release. As soon as the child touches
it or attempts to, or the hand is extended, the ball comes back on it,
and stops...the ball is stopped by the tester and started again.

Scoring: Score one point (maximum five) for each time during each
of the five sets of three swings each that the child is able to touch
the ball. Make sure that no score is given if the ball touches them
and, i.e. as it swings back to the extended hand after a "miss" has
occured.
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DATA COLLECTION SHEET

-

4

Child!s Name
LEVEL I BODY PERCEFTIOHW

Stomach
Back

Legs Wear-_-_
Side

Left Side

GROSS AGILITY
turns to stomach,
over 3 secs.
turns to stomach,
under 3 secs.
faces tester,
over 3 secs.
faces tester,
in 2 secs.
faces tester,
under 2 secs.

BALANCE
under 2 secs.
2~/ secs.
4~6 secs.
over 6 secs.

Arm folded, 3-4 secs.

LOCOMOTOR AGILITY
Cross-Pattern Crawling

Cross-Pattern VWalking

Two-foot jumps, <-3

2-3 backwards jumps

2-3 one-foot hops

BALIL THROVING

~ Pushes Ball
Two-hand throw

One-hand arm only.

One-hand weight shift

one-hand, step, weight
shift

BALL TRACKXING
Record number of successful

catches out of 5
attempts

Tester Adm. No.

LEVEL II BODY PERCEFTION

Left arm
Left leg
Right arm
Left elbow with
right hand
Right knee with
left hand

GROSS AGILITY

Hands on knees and
floor

Hands on knees, up
and down

Hands on knees, up
only

No hands, clumsy
finish

Good Execution

BALAVMCE
5 secs. arm-folded
5 secs. eyes-closed
5 secs. eyes-closed,
arms-folded
5 secs. eyes-closed only
non-pref foot
5 gsecs. eyes-closed, arms-—
folded, non-pref

LOCOMOTOR AGILITY
Jumping straight ahead
Jumping in empty squares

Jump backwards all squares

Hop straight ahead
Hop in empty squares

BALL THROWING

3 hits on mat
3 hits on mat, none on
target

2 hits on target
3 hits on target
4=5 hits on target

BALL TRACKING
Record number of successful

touches
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DECIIE RANKINGS OF SCORES IN THE TOTAL BATTERY FOR THE
TMR'S, CLASSIFIED BY AGE

TECILE AGE
5-6 YRS 7-8 YRS 9-10 YRS 11-12 YRS 15-16 YRS 17-20 YRS 21-2kh YRS
10 | 28+ 32+ b7+ | 31+ b1+ L6+ L8+
9 | 2h-27 27-31 32-46 26-30 35-40 42-bs5 13-47
8 21-23 23-26 28-31 2l -25 ol -25 30-2k 3942
T 18-20 20~-22 25-27 20-23 26-29 36-37 35-38
6 15-17 17-19 22-24 17-19 22-25 33-35 32-34
5 | 1l2-14 13-16 18-21 14-16 17-21 - 30-32 28-31
L 9-11 -IO-i2 1417 11-13 13-16 o7-29 25-27
3 6-8 6-9 11-13 T-10 9-12 23-26 21-2k
2 2-5 1-5 5-10 3-6 2-8 19-é2 15-20 -
1 1- 0 4- ~5- 2- 18-
M=1k.h2| M=15.96| M=20.65| M=16.30 | M=21.20 | M=32.l2 M=31.10
sp=10.06 | SD=11.88| sp=11.93 | sD=13.78 | sD=10.28 Sp=10.28 | SD=12.58

Iocate the child's raw score in the proper age column. Decile ranking indi-
cated in left hand column indicates approximate placement of the child’s

score in the total populatio
with a decile ranking of "3"

is better than T0% of other ¢hildren his same age and mental level.

n surveyed in this investigation, i.e., child
has achieved a score on the total battery which




DECILE RANKINGS OF SCORES IN THE TOTAL BATTERY FOR THE
EH'S, CLASSIFIED BY AGE

DECILE AGE
5-8 YRS 9-10 YRS 11-12 YRS 13-16_YRS
1 23+ 57+ 60
2 20-22 54-56 60 55-59
3 17-19 50-53 | 58-5§ ’ | 51-5k4
L 15-16 46-k49 54-5T 49-50
5 Alh-l5 ﬁ3—#5 50-53 45-48
6 - 13-14 ho-haﬁ 'l;s-hg -#2-“
T 11-12 37-39 | 40-lbk quul
8 8-9 34-36 A 35-39 | 3+~39
9 | 5-7‘ | 30-33- | 27-3k4 | -‘»3h;37
10 | L- A‘ | 29- 33-
M=13.95 M=41.95 M=48.8k M=bL4.23
SD=6.TL sp=9.18 | £D=16.83 SD=8.1k4

Locate the child's raw score in the proper age column. Decile ranking
indicated in left hand column indicates approximate placement of the
child's score in the total population surveyed in this investigation,
i.e. a child with a decile ranking of "3" has achieved a score on the
total battery which is better than 70% of other children his same age

and mental level.
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DECILE RANKINGS OF RAM SCORES I¥ THE
TOTAL BATTERY FOR THE EMR'S

g

DECILE B(E
i 5-8 YRS 9-10 YRS 91-1/, YRS 15-20 YRS
1 56+ L7+ S5h+ L5+
i
2 48-55 . 45-46 50-53 Ll=4L,
‘ 3 LA=47 © o L3-44 L1-49 38-40
j 4 36-40 K1~42 45-46 36-37
{
5 30-35 39-40 L3=44 34-35
6 25-29 36-38 40-42 31-33
; ’ A
7 20-30 34-35 37-39 28-30
8 13-29 32-33 |  35-36 25-27
9 4=12 30-31 31-34 2225
" 10 3- 29- 30— 21
’-* M=30.03 3=38.19 M=41.95 %=32.95
‘ SD=19.85 Sp=6.82 SD=8.53 SD=8.80

Locate the child!s raw score in the proper age column., Decile ranking
indicated in left hand column indicates approximate placement of the
child's score in the total population surveyed in this investigation,
i.e., a child with a decile ranking of "3" has achieved a score on the
total battery which is better than 70% of other children his same age

and mental level.

RO 37 ol




DECILE RAWKINGS OF SCORES IN THE TOTAL 34TTERY FOR THE

CHILDREN WITH DOYN'S SYNDRGE, CLASSIFIED BY AGE

DECILE . AGE
5-8 YRS 9-12 YRS 13-14 YRS 15-18 YRS 19-22 YRS
1 20+ 25+ 23+ 4O+ 30+
2 16-19 2=-2/ 21-22 37-39 28-29
3 17 20~21 19-20 32-36 26-27
4 £5-16 18-19 18 23-31 RL=25
5 13-14 15-17 16-17 25-27 22-23
6 11-12 13-14 14~15 19-24 20-21
7 10 11-12 13 15-18 18-19
8 9-8 9-10 11-12 11-14 17-16
9 7 6-8 9-10 6-10 14-15
10 6~ 5~ 7- 5= 13-
1=13.95 b=15.46 19=16,23 =211 M=21.76
SD=4.79 SD=6.71 SD=5.00 SD=13.03 SD=5.39

Locate the child's raw score in the proper age column. Decile ranking indicated
in left hand column indicates approximate placement of the child's score in the
total population surveyed in this investigation, i.e., a child with a decile
ranking of "3" has achieved a score on the total battery which is better than
70% of other children his same age and mental level.
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NORMS OF THE EDUCABLY MENTALLY RETARDED
BY TEST,

BODY

PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING

GROSS

AGES 5-8 YEARS

LOCOMOTOR

o o o Qo

-
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NORMS CF TEOSE WITH DOWN‘'S SYNDROME
BY TEST, AGES 5-8 YEARS.

BODY GROSS LOCOIOTOR

PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING
0 .
2N
7N
m e
: \
0 \
T
L \
5 \-
C ' \
0 \\ 1Below Average
R
E \
S ‘\ Average
g 3 \ I,
Y \
C \
A \ Above Average
T \ o mn ot ——e
E %
G \
0 X\
R 5 \ Good
Y LR .
10
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NORIMS OF THE EDUCATIONALLY HANDICAPPED
BY TEST, AGES 11-12 YEARS

EODY GROSS LOCOMOTOR

PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING

| \\_\ / . , "\.\._,-" ;\ \
AN A A
;:}ow\Average // \ // /\\ \ \
\ / / \ \ \

\N{\\\g /,:’?/’/ \ \ ’/ / \ \\\\ \

N4 N/ A
\ \\\: / :‘ '.’/ / \.\ ".
N \
}hg\ve Average / \‘\ / \"_’3\;\\
N / N\ / \
\ 4 N/ k)
\/'/ \\ /'/ \\

0
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NORHS OF THE EDUCATIONALLY HANDICAPPED
BY TEST, AGES 13-16 YEARS

BODY GROSS LOCOHOTOR
0 PERCEPTION AGILITY BALANCE AGTLITY THROWING. TRACKING 0
I Poor b
5 ?elow Avgi"age ‘\ 5
AN \
/ W\
age \
6 ;AIBI’, : .:.\\s \‘A_ \ 6
N \
X \
N

KuoQEuHErba < nEwoatt Hrer3o9

10 . ! A 10




NORi1S OF THE EDUCATIONALLY HANDICAPPED
BY TEST, AGES 5-8 YEARS

BODY GROSS LOCOMOTOR
. PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING
0 PN
y N
- ~
1 Poor_ .~ N -
..\\ \
N \
\\\ \
\ -
> Below Averagé \ Sy
” - - / \\‘ \ \ \\
J/ AN .
; VRN AN
O Py \\\ \ \
m Average , {_47 N . \
A 3 g - s ——WEA
- e NN
p AN NN
S Vd ) \\ \\‘ \
C 7 S \
o 4 Above Average . R N,
R VA \ \
E \ \ N\
S ‘\\ \\ \
Good N \ \
B 5 0ooa . . y \
Y \
-\
C AN
A \
T 6 \
E \
G
0 \
R \
Y 7 N\
10
';‘ /4
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BODY

PERCEPTION

NORMS OF THE EDUCATIONALLY HANDICAPPED
BY TEST, AGES 9-10 YEARS

GROSS

AGILITY BALANCE AGILITY THROWING TRACKING

LOCOMOTOR

Below_Averdze

T et S

N,

\é_v.e.rgg.@..___

i

4

s e tron e - mmm g

y

. ?
§bove Average

\\Good

PRans 2ot
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oo wmara
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NORMS OF THE EDUCABLY MENTALLY RETARDED
BY TEST, AGES 15-20 YEARS

BODY GROSS LOCOMOTOR
0 PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING

M nEImoQw traoHd
n

C \
AT . . ., Above_Average .
T / 7N
E s \\
G e
0 e \
R 8 i Good.. ___, .
Y
////
9 .,
10
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NORIMS OF THE TRAINABLE #ENTALLY RETARDED
BY TEST AGES 7-8 YEARS

BODY GROSS LOCOMOTOR
PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING

@ serivmemm® o s e Temsen Py ° . P -

\\
s . ~ Below Average

° [P .9 /et
.,

) S
v ~>-Ayverage ... _

P L T L -

PP . .

e ] ™, Above Average ._. ...

S \." Good
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NORMS OF THE TRAINABLE MENTALLY RETARDED
BY TEST, AGES 5-6 YEARS

BODY GROSS LOCOMOTOR
PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING
0 [P - B, 0
I//" Poor \'\.
7 AN
T -~ N,
0 yd N
T 1 ——e _ . e . 1
A - Below Average T
-~ .
L r,/f \‘\-‘-
S e f " \'\ N
c 2 o JIg g e TN s CN 2
0 2 Average N
o ..“:'\‘
B 3 e m e e . .. Moo 3
v . e Above Average \_\
- .
C _’/"/ ™~ .,
A 4 ‘ - . ‘ N, 1
g S Good .
e
g , N
0 e A
R 5 o'/ \‘._ 5
Y
10 10
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‘ NORMS OF THE EDUCABLY MENTALLY RETARDED
BY TEST, AGES 9-14 YEARS

BODY GROSS T.OCOMGTOR
PERCEPTION AGILITY BALANCE AGILITY THROWIHNG TRACKEING
0 0
i Qor i
./g ~"\s

"
T \'\
0O 5 RBelaw Avenage . 5
T ™
A ~
L A
2 AN
s 6 gooa, - Ny 6
C /4, \\.\‘-"'\..
0 N
R \\\
E N
s 7 gbaxemAxangge \R: 7
/" \\

B s..".\
t N
c 8 Good. . \\\ g
A .
T \x
E \
G \\\
o 9 . 9
R
Y

10 10

199

ERIC

Full Tt Provided by ERIC.




yo@Erra Ko nExxoQthn o

no

10

NORMS OF THOSE WITH DOWNM'S SYNDROME
BY TEST, AGES 15-20 YEARS

BODY GROSS LOCOMOTOR
PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING

Poor .. .. . ..° /

Below Average / [0\ NVmmmmes
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G _0 0] d ./ \”'e
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NORMS OF THOSE WITH DOWN'S SYNDROME
BY TEST, AGES 9-14 YEARS

BODY GROSS L.OCOMOTOR
PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING .
0 Dt 0 H
Z \‘ _‘}
/ AN
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NORMS OF TEE TRAINABLE MENTALLY RETARDED
BY TEST, AGES 9-16 YEARS

BODY GRGSS LOCOMOTOR
O PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKXING 0
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XORMS OF THE TRAINABLE MENTALLY RETARDED
BY TEST, AGES 17-24 YEARS

BODY GROSS LOCOMOTOR
PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING
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NORS FOR TEE TRAINABLE M=ENTALLY RETARDED
BY TEST, AGES 9-16 YEARS

BODY GROSS LOCOMOTOR
0  PERCEPTION AGILITY BALANCE AGILITY THROWING TRACKING 0
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TABLE A
MEANS AND STANDARD DEVIATIONS, FOR THE TOTAL
SUBSJECT POPULATION, AND FOR SELECTED SUB-GROUPS
BY TEST AND FOR THE TOTAL TEST BATTERY

B.P. G.A. BAL. T.A. THROW. ~ TRACK.
: i N N . M M ‘ 7 7
_EMR 6.5&52.18: 6.97: 2.30 1 6.47 2.54, 6.27 2.5 ' 5.8 2.19] 7.38 2.162
mR 4.1402.69 | 3.66‘2.893 2.72 2.71%2.73 2.28 : 3.1 1.891 4.71 2.93 |
EH 6.2722.315 6.5613.22 ! 5.68 3.08! 6.60 2.665.91 2.43] 8.02 1.28 |
lcP 4.2711.99 2.520 2,74 | 2.5 2.75] 2.5 1.58? 2.73 1.16} 3.19 2.98
' NEG 4.86§1.95 5.0 ;2.91 4.48 3.70} 5.23 2.52 | b.64 1.971 6.1 3.2
- BOY 5412i2-7 | 4.99'2.95 4.2673.3 | 4.8 2.33]4.78 2.72] 6.26 2.74 |
- GIRL u.7632.92§ 5.05t3.u25 4.1 '3.u2§ 5.4 3.3 3.612.2 |5.96 2.73 |
st 3ﬂ§631.7 f 3.16 2.37§ 1.4231.82% 3.38°1.79 3.2 1.84¢ 4.21 1.6
,ggggps.ougz.loz 5.0 §2.36§ 4.22.3.0 4.93 2.35; 4.93'2.18 6.16 2.36§

L
. EMR | 37.86 4.95 %
. R 19.71  11.77 é
" mm | 37.89  13.64 |
% cP 15.38 ©  12.65 .
! NEG 27.24 ? 18.15
| oy 27.43 - 14.15
f ; GIRL | 27.85 j 13.86
E DS 14.55 ;  8.91
% TOTAL ?
;  SUuBJ. ' 29.55 : 11.02

O\
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MEANS AND STANDARD DEVIATIONS OF THE ElMR's

3
5
TABLE B ;
GROUPED BY AGE IN THE SIX TESTS, AND IN THE TOTAL BATTERY |

B.P. G.A.  BAL. . L.A. | THROU. ._TRACK.
Mo Wy LM ' w i imi
; = : ; ; i i i ! i
5.67¢ .92: 6.67 2.28; 5.17; .97 !5.83 2.12] 5.83!2.62{7.0 1 2.77
; : E ! : : i § P
: : f } ; : :
6.73j2.45: 7.07 1.83; 6.80;2.23 ; 6.47{ 1.88] 5.33 2.61{7.87;1.88
' L % j ! N
; s % ' i i : | :
7.5 j2.12! 7.6 1.85: 7.2 ;2.52:5.9 i2.91] 6.6 2.1516.5 {2.16
‘ ; ! : ! L ! ! : :
f N é | |

6.6 |1.491 6.2 2.79. 5.2 ;2.23{5.6 {2.24 5.8 1.94;5.6 1.20

. . TOTAL, BATTERY |

i AcE | M §

; : i |

| 56 i 33:03 | 19.85 |

2 f ! §

} 9-10 | 38.19 6.88 |

! i |

| 11-14 , 41,95 .52 é

| ; :

15-20 . 32.95 | 8.80 §

B.P.=Body Perception Throw.=Throwing
G.A.=Gross Agility Track.=Tracking

Bal.=Balance

L.A.=Locomotor Agility
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TABLE C

MEANS AND STANDARD DEVIATIONS, OF THE
EDUCATIONALLY HANDICAPPED CHILDREN, GROUPED BY AGE,

IN THE SIX TESTS AND IN THE TOTAL BATTERY

THROW., jTRACK.

_AGE B.P G.A. . BAL. L.A. %
; B i Y .M O " §
i i ; : ; ;
5.8 |3.25; .64 |2.63:1.31 ;2.4 [1.93:2.88[1.45+ 3.252.254.862.16
: i i .
; : t L — : T g :
. 9-10 %5.0 l2.45 [5.9 |3.36 {6.55 [1.70 1 6.8 [2.14:5.8 1.6 i8.5 i1.28
] |
11-12 (7.8 [1.78 ;6.6 [1.74 8.0 11.95 8.8 1.33% 7.1 [L.5119.6 4.9,
'll‘ ! ! H :g!
o i P ;lg{'
13-16 (8.0 %1.53 8.5 [2.06 5.8113.3 1 6.67 .49 7.17 1.94/9.17] .
g ___TOTAL BATTERY
| AGE % M
5§ 13.95 . 64L
! - ;
i ;
9-10 | 41.95 | 9.18
11-12 | 48.87 16.33
| 13-16 | 44,23 | 8.1
! i :
B.P.=Body Perception L.A.=Locomotor Agility
G.A.=Gross Agililty Throw.=Throwing
Bal.=Balance Track.=Tracking
110
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TABLE D
MEANS AND STANDARD DEVIATIONS, OF THE EMR's, GROUPED BY
AGE, IN THE SIX TESTS AND IN THE TOTAL BATTERY

AGE B.P. G.A. BAL. L.A. : THROW. - TRACK.
T W N T E S
5-6 3.18:2.33 %2.50 .13 |2.43 .42} 2.35 .913 2.292 .9 2.6 %.29
7-8  {3.21 1.46 {2.56 2.72 [1.95 |2.01} 3.25 1.9o§ 3.1122.16%3.20 %.34
9-10 !4.53 2.55 {4.52 1.79 |3.24 2,45} 3.77 2.88] 3.25 2.25,5.59 2.89
11-12 [3.33 1.68 {3.09 2.25 |1.7611.92| 3.45 1.69 | 2.851,68'4.47 2.79;
§3m14 5.38 2.51 13.76 2.79 3.612.90 | 4.15 2.66§ u.o7'2.02§5.61 %.o3§
?5“16 5.4 1.5 12.15 4.7 |2.8 §2.6u§ y.2 2.52% §,2 51.99§5.3 2.33i
17-20 [5.87 1.92 [5.12 4.1 14.37 2.4 15.122.1 {4.25:2.3416.0 3.39)
1.2 !5.57 2.2 5,14 2.57 {4.42 3.9 1 5.0 2.27) 4.14.1.2517.33 1.9 i
TotallBattery %
| AGE | M ' j
5-6 14,42 10.06
7-8 15.96 11.88
9-10 20,65 11.93
11-12 16.30 10.78 |
1314 25.78 12,82
15-16_1 21,20 14.19
17-20 32.12 10,28
i 2121 31.19 12.54 1
3 B.P.=Body Perception L.A.=Locomotor Agility
G.A.=Gross Agility Throw.=Throwing
Bal.=Balance Track.=Tracking
¢ 119
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TABLE E
MEANS AND STANDARD DEVIATIONS OF THE CHILDREN -
WITH DOWN'S SYNDROME, BY AGE IN THE SIX
TESTS AND IN THE TOTAL BATTERY

THROW. TRACK.

AGE - B.P. i G.A. - __BATL. - L.A.

P M. . M
3 ‘ ; ’
{

5-8 12.86] .82 j2.14 .65 |1.43 .7312.63[2.31] 2.62{1.01,2.5 ;2.06

N H
¢ 2 ]
.

‘ | s i [

, i S R
i9-12 |3.5 !1.2 1.5 |1.28 [1.8i1.25} 3.0 ;1.71} 2.45,1.17|4.64; .02

:13-14 {3.5 1 .5 {2.0 {1.0 }1.83 1.07{ 2.831 .91 3.5 ;2.06i4.5 %1.5

15-18 {5.14/1.65 {4.852.66 {1.86|2.16] 3.0 {1.63 ] 4.7 12.98{4.29{1.18

e

P S

19-22 |4.75{1.92 |4.5 |2.06 {2.0 {2.74 | 4.5 {..5 {3.0 il.22/6.0 | .81

AGE  TOTAL BATTERY

i M |
5-8 13.95 . 4.79
g9-12 15.46 6.71
13~14 16.23 5.0
15-18 21.11 13.03
19-22 21.76 4,32

L.A.=Loccmotor Agllity
Throw.=Throwing
Track.=Tracking

B.P.=Body Perception
G.A.=Gross Agililty
Bal.=Balance




TABLE ¥
COMPARISCN OF THE MEAN SCORES, BY TEST, OF CHILDREN
CLASSIFIED AS EMR TO THE HEAN SCORES OF THE TMR'S

TEST TYPE M S €W oaiffi Mi-Mo  t D

; "EER 6.54 : 2,18  .39. i : : :
| BODY . ~. ; i | . A
| PERCEPTION ! 5 : ; Ay 2.y is.us ;5,001
| TR ¢ B.iB P 2,69 1 .25 ! : : !
. 5 ; : : | :
’ : . : , é i
‘EMR | 6.97 | 2.30 1 .41 3 ,
! GROSS ; ' ; : i .49 | 3.31 i6.76 .001
: AGILITY i ! : ! i
i THR , 3.66 | 2.89 .27 g
{EMR | 6.47 {254 | .45}
BALANCE ; ; ;i .52 1 3.75 1{7.21 :.001
: ; : !
| THR | 2.72 ; 2.71 .26 :
. EMR | 6.27 2.5 1 .4 ;
| LOCOMOTOR T 49 1 3,54 i7.22  i.001
AGILITY ; ;
TMR | 2.73 ! 2.28 .22 |
i i ;
i - ; :
EMR | 5.8 | 2.16 | .39 % %
THROWING : 42 | 2.66 16.33 .00l
; i
{TMR | 3.1 1.89 .18 i
«EMR | T7.38 : 2.16 .38 .
TRACKING i B 48 § 2.67 i5.56 ;.001
: : i
{TMR  4.71 ; 2.93 .28 i : ;
; i : : i
' : t
|EMR $37.86 ; 4.95 | .30 i
TOTAL ; 1 t1.,20 !18.51 135.42 (.00l
BATTERY : ] ! . ;
! ‘PMR {19.71 {11.77 {1.17'¢ | ! ‘
: ' ! - : : :
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TABLE G
COMPARISON OF THE MEAN SCORES, BY TEST, OF CHILDREN
CLASSIFIED AS EH TO THE MEAN SCORES OF THE THR'S
{ TEST TYPE M Yo oM D EGIff. My-My £ p
i T f e ; : ; :
‘ tEMR ! 6.27 | 2.31 i .39 J : : !
BODY : ; : A4y i 2,074 k.70 (.01
PERCEPTION ! j ; ; i i i
TMR | 4.14 ; 2.69 .25 ; | i
| ) ; : %
' : ! ’ s |
EMR | 6.56 | 3.22 | .54 : i | ;
GROSS i .62 | 2.90l4.68 .01 i
AGILITY g ; ; !
PTMR | 3.66 | 2.89 | .27 i
i i 4
|
EMR | 5.68 | 3.08 | .52
| BALANCE g ! .58 | 2.96;5.10 .01
| i THR | 2.72 | 2.71 | .26 ; ; ;
| % |
| | EMR | 6.6 2.66 1 .45
: T.OCOMOTOR | i .52 3.87 ; 7.44 .01
AGILITY s :
lTMR § 2.73 ; 2.28 .22 |
_ i
! i
PEMR | 5.91 | 2.43 | .4
THROWING B 4y 2,77 16.30 1.0l
)
TMR | 3.14% | 1.89 | .18 ,
: | i
EVR | 8.02 |1.28 .22
TRACKING | ' i .36 [3.31 }9.19 ;.01
| i
TR | 4.71 ! 2.93 | .28 ,
! i ]
+— ] ! ;
EMR (37.89 13.64 12.24 i |
TOTAL : ' § ' 2.96 {318.18 !6.14 }.01
BATTERY : 5 _ -
! TMR §19.71 (11.77 [1.94 ; e
. . ! : i : i

s o
}s

bt
N
N
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TABLE H

COFPARTSOII OF THE HEAN SCORES OF THE CHILDRE:H

VITH DOWN'S SYNDROME “TO . THE MEAN SCORES
OF THE TRATNABLE MENTALLY RETARDED

M £ m Mqdlp | Giff. t p.
{
THR 469 2.51 .58 |
BODY .69 69 |1 NS
PERCEPTION
: DS 4.0 1.45 .36
TR 4.27 2,28 .52
GROSS 1.99 72 | 2076 | .01
AGILITY
S 3.36 2.29 .50
TMR 3.14 2.93 .67
BALANCE 1.23 79 | 1.56 NS |
DS 1.91 1.90 4 ;
TMR 3.95 2.03 A7 i
T, 0COMOTOR 68 60 | 1.13 NS |
AGILITY
| DS 3.27 1.33 .37
|
i TR 4.95 1.99 46
THROWING 1.5, 6L | 2.4 .05
DS 5.41 2.08 45
TR 5,82 2.49 .57 -
TRACKING 2.68 65 | 4.12 .01
DS 3.4 1.42 .31
™R | 24.92 | 11.1 2.55
TOTAL 1.22 | 3.08 .40 NS
ps | 23.7 7.90 | 1.72
. 123
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~ TABLE I
COMPARISON OF TRE HIGHEST TG THE LOWSST SCORES ACHIEVED
BY THE CHILDREN WITE DOWN'S SYNDROME, BY AGE .
| TEST AGES - . ¥ M e QAFES Hp-M, 0t p

] ) Z N - . o } ! t J

'5-8 i2.86 ' .82 , .31, ’ : ; ;
BODY ; . : © .74 12.28 §{3.08 ;| .01
PERCEPTION ¢ : : A ¥ i

;15~18 5.14 i1.65 ' .67 .

1; : = 1

9-12 1.5 1.°f 1 .43 : !

GROSS ‘ i P : .86 }3.35 !3.89 .01
AGILITY T : i A ,

i15-18 | y.85 11.86 ;.75

., 5-8 1.43 | .73 j.2T '
BALANCE | | } 1.60 5T .36 | N/S
: : é ) : ,

19-24 | 2.0 §2.73 jl.58

| 5.8 2.63 12.31 | .88
LOCOMOTOR | L .92 i11.87 {2.03 | N/S .
AGILITY = | _ - e

19-22 | 4,50 ! .50 ., ;.28

, i

( 9-12 § 2.45 |1.17 .39
THROWING ; 1.28 |2.25 1.76 | N/S

15-18 | 4.70 }2 98 j1.22 |

—

; 5-8 2.50 :2.06 i .78
TRACKING | | : - .91 {3.50 | 3.85 .01

hg-22 | 6.0 | .81 | .47} |

; |

- = . "

5.8 113.95 '4.78 }].81
TOTAL : . [ 2.83 | 7.42 | 2.62 .05
BATTERY I : — ‘

n9-22 {21.37 i4.32 . 2.49 |

: i - )
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