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This study assesses, via the description of a

performance typology, that portion of a sample of educable retarded
boys whose profiles over four factor-defined components of the motor
domain resemble those profiles subtended by intellectually normal
boys over the same four components. Tryon's Condensation Method was
used to develop person-clusters for 71 educable mentally retarded
hoys and 71 boys of normal intelligence for four main performance

components:

coordination,

(a) strength/power/body size, (b) gross body
(c) fines motor abilities, and (d) balance. This

multivariate approach allows the comparison of performance
capabilities simultansously over the many recognized components of
the mo*or domain and the assessment of that portion of a retarded
sample whose subtended performance profiles resemble those of the
intellectually normal. Results indicate that while there exist marked
differences between the performance profiles of educable retarded and
intellesctually normal boys, the motor abilities of about one=-guarter
of the educable retarded boys were no different from those of the
rajority of intellectually normal boys. (PD)
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wode the case for the intellectual domain it has novw Leen
well estutllshed that the notor domain i3 not composed of a single unitary
attoliy, Lut rather a compiex of several abllities and many specific traits.
cederiptions ol tue factor structure of the motor domuin of high school
and colliege age males and females have ldentified such general factors as
static streurth, Jdynamic strength, explosive strengtii, gross body
cooruination, uaiance (static and dynamic), endurance (muscular and cardio-
reapiratory) and flexibility. (Fleisuman, 196k, Cumbee, 195L; Jackson,
L7710, warson, L0l MeCloy, 19%0; and karick, 1937).

Any attempt to therefore assess the motor perflormance of individuals
(v means of a single test in reality uescribes performance capabilities on
ouly one azrect of tae motor domain. ‘the multivariate approach, that is
re aszsessment of performance capabilities simultaneously over many variables,
is a mcre reaningful apprroacn. HBasic to a multivariate approach is the
Jdevelopment Unr each sublect of a vector of scores composed of that subject's
suore on each variable. levelopment ol 4 pattern or profile of scores for
euxcn Gulert provides un ussessment uct avallable when performance is
desdoribe: o 1 usingele variable only, namely “he establishement of clearly
ielines 1ersan Lypen or rerson-ciusters. This is accomplished by the
seraration ol (Alssimilar ;rofiles an. tne grouping oi' similar profiles.

“ne development of person-clusters mandates the solving of two

re

The firet, the protlem ol domain representation, iuvolves the

-
e b e
rrotlemu,

se.ection of variables upon which 3sublects are to be clustered. ‘“he second,

o

Lnio lw o resory of (art of wolaricer rroject [unided by the Bureau of
Lancasion fop the handicaryed, ... Office of taucation, Lepartment of
cenlti, Hducation, snd Welfare, trast sumber CF3-0-72-2508 (610). The
tinions esrrecsed rereirn do not neeecssarily reflect tne rosition or
pGiizy of Lne LU, Tlfice of raucation, and no official ercorsement of
the o, Itioe of kducation siould ve inferred.,
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the process of pattern matching, involves the nelectionacggjacget of ascure
patterns that are to some degree representations ol tue full wrray of
profiles of all subjects. The selection of meaningful materials is easily
handled by data reduction techaniques such as factor or cluster analysis.
‘ethods of inverse factor analysis such as Stephenson's () Methodology can
also be used for pattern matehing. A more recent arproach is that of
Tryon's Oblect or N-aualysis (Tryon, 10€7).

The recognition of person types has generally been linked to
an attempted prediciton of behavior on other traitu. Utephenson'n (1939)
aprlication of the (,-sort tecnnique to Jungian typology and sheidon's
(12¢3)somatotyping linked to the prediction of psychological traits may
well be two of the better known examples. liowever, verson-clustering on
tue basis of like performance profiles can also be used to recognize
shose individuasls who differ in ability on one trait but who nevertheless
have similar performance spectra on other ability traits.

As of this tine it has been well established that the performance
levels of the educable mentally retardec (EMR) are infereior to those of
normai intellect. (alpass, 1959; Rarick, et al., 19T0; Treadgold, et al., 1956;
wizagop, 1907, Paiin, 1997, Rarieck and Jdcbtins, 1972) Francis anu Rarick
11)65) sugpest that there exists a two to four year lay in performance
_evelsof the educable retarded. iiowever, even trougn the differences betwecn [
“he croup means of the educalle returued aund tue intellectuasiy normal
samrles are invariatly shown to e statistically significant in excess of
vi.e standerd levels of significance, tyrically these differences 2re ‘ess
tian the correcroadineg standard deviations of the retarded namples., This
etwsroLly sugeests thab anne of Ltie educaile retarded achieve at a level
nettnr than the averape perfornance of the intellectually normal group.

In tuis respect tre rerformance of these retardates i3 nore alike that of
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the iutellectually normal than it {u allige thelr educable puer:,

The purpose of this study is to assess, via the description of
a performance typology, that portion of a smmple of educavle retarded boys
whose profiles over four factor-defined components of the motor domain
‘resembtle those profiles subtended Ly intellectually normal boysg over the
same four components.

Subjects

Ceventy-one boys c.assified as educable mentally retarded and
seventy-one boys of normal intelligence served as subjects. UDoth groups
were fronm schools in the San Francisco Bay area. The mean chronological
age of the retarded boys was 102.7+l3.6 months, that of the normal boys
was 100,7+13.5 months. The mean I1.Q. of the retarded boys in standard
score form was - 2.17+.69. The IG.'s of approximately 80 percent of' these
subjects were obtained f'rom the WISC, the remaining 20 percent from the
Stanford~Binet. The I.Q. tests were all administered by school district
psychologists.,

Procedures

An earlier reported study by Rarick and Dobbins (1972) identified
*he same four main performance components of thie motor domain for these
subjects. These componeuts labeled Strength/Power/Roily Gize, fross Body
Coordination, Fine Motor Abilities and Balance, form the four dimensions
upon which the perscn-clustering is based. The variables that best describe
these components are given in Tabl: L. Test write-ups and administratiion
instructions have been reported earlier. (barick and Jobbins, 1972)
Torrelation coefficients computed for btoth the educable retarded and
iatellectually normal samples showad tne existence o!f a substantial relationship

between chronological age and many of the variables utilized in this study
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causing these rerformance dietributicng to Le skewed towards the older
ages. To eliminute the possible confounding effect of age i{n the
develorment of person-clusters, each subject's raw score on each variable
was adjusted to a common age of 100 months by the method of least suuares
in conjJunction with the correlation between that variable and chronological
age. It 1s these adjusted scores that were submitted to the clustering
procedure.

Thé method used to develor the person-clusters follows that
derived by Tryon (1967) called the Condensation Method. A fi;st step in
this method is to compute scores for each subject on each of the four
components of the motor domain. [Each sublect's score on tue {irst component
would be the summed standard scores over those variables that describe that
¢omponent. These summed scores are then transforiied into standard scores,
the distribution of which has a mean of 50 and a standard deviation of 10.
Fach subJect's composite standard score for the three remasining components
would be similarly computed to generate a total of four composite standard
scores, one for each dimension of the motor domain. These scores form
ar. orthogonal Cartesian Space of four dimensions. Each subject is plotted
as a point in this four dimensional space, his locus being determined as
nis four scores taken as coordinates. It is the line graph through these
four coordinates on four vertical axes that gives a subject's profile.

The similarity or diffurence between any two profiles is objectively
deterrined in the Cartesian Space ns the distance bLetween any two points.
zvaluation of Llihis distance, called the buclidean Distance, allows tune
Condensation Method to cluster like individuals in terrs of their Curtesien
Jrnc2 similarities.

sults

Ten 4ifferent types or person-=lusters accounted for 13 or A7
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percent of all subjects. The performance profiles ol three subjects, all
educable retarded, were unique enough not to be allowed nembership in any
of the ten person-clusters formed. Table ¥ gives the means and standard
deviations for each of the four components of the ten dift'erent person-
clusters. Figure 1 displays these means and also gives the constituent
memberships by intellectuelly normal and educable retarded boys for cuch
of the person-clusters., Clearly there is a substantial separation between
the educable retarded boys and the intellectually normal boys.

The three person-clusters, clusters 1 - 3, that contain the majority
of the intellectually normal boys generally reflect mean composite
performance scores that are superior to those displayed by the five person-
clusters, clusters 6 - 10, that reflect the performance spectra of the
educable retarded. Person-clusters 1 and 3 describe a person type whose
rerformance is above average on all fou- major components of the motor
domain. This general superiority is more pronounced for person-cluster 3
than it is for person-cluster 1, Cluster 2 containsg individuals whose
Strength/Power/Body Size, Coordination and Fine lHotor Abilities are substan-
tially above average but whose Balancing performance is relatively poor and
nelow average. Person-clusters L and 5 contain no great imbalance of
educable retarded or intellectually normal boys. Person-cluster L, with
the exception of the two boys of Cluster 8 anc the two boys of Cluster 1ll,
is the only cluster where intellectually normal boys demonstrate Strength/
Power performance that is below average. Cluster 5 is somewhat unique as
it is the only cluster to be described by perfornance above average on two
components (Strength/Power and Fine Motor) and below average on two
.omponents (Coordination and Balance). Of those persan-cluster; that contain

the majority of the educable retarded, one cluster, Cluster f, is characterized
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by performance levels more than one standard deviation below the mean on
each of the four components of the motor domain. The four remaining
clusters that contaln the majority of the educable retarded are similar i{n
that they describe performance profiles that are above average on one
component and below average on the three remaining components. For Cluster
7 the above average component is Balancing performance, for Cluster & it

is Coordination, for Clusters 8 and 10 the above average components ure
Strength/Power and Fine Motor Abilities respectively.

Table 3 gives the percentage contributions of each person-cluster
to the.educable retarded and the intellectually normal groups aiso to the
total sample. The discrimination between the intellectually normal and
the educable retarded is obvious from this table. For example, Clusters
1, 2, 3 and 4 account for 86 percent of the intellectually normal sample
but only 23 percent of the educable retarded sample. Person-clusters 6 - 10
account for T3 percent of the educable sample but only T percent of the
intellectually normal sample. The membership of clusters § and T is
exclusively educable retarded and accounts for about one third of the
elucable sample. Cluster 6, which alone accounts for about cne quarter of
the sample, is that cluster with described performance capabilities over
one standard deviation below the mean on each of the four components.

Discussion

The univariate approach to the comparison of performance levels
of educable retarded and intellectuallv normal groups tends ouly to catalegue
differences tetween the samples. The muitivariate approach, besides
allowing a comparison of performance capabilities simuitaneously over the
many recognized components of the motor domain, can by the clustering of

lire nerformance profiles assess that portion of a retarded samile whose
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subtended performance prufiles resemble those of the intellectually normal.

Of the ten person-clusters devaloped in this study, four of the
clusters accounted for the majority (86 fercent) of the intellectually
normal boys. Five different person-clusters accounted for the majority (73
percent) of the educable retarded boys. Clearly a marked discrimination
is evident between the placenents of the educable retarded and the intellectually
normal into the developed person-clusters, The profiles of thuse person-
clusters that contain the majority of the intellectually normal boys
generally reflect superior performance levels for tinis group, a finding
wnolly in accord with the results of previous research utilizing univariate
techniques. (Malpass, 1959; Treadgold, 1956; Widdop, 1967; Francis and
Rerick, 19€7; Rabin, 1957).

However, the four person-clusters that accounted for 86 percent
of the intellectually normal boys also accounted for 23 percent of the
educable”}etarded boys. Or, the performance profiles of about 1 in L of
this sample of educable retarded boys do not differ from those profiles
that describe the performance capabilities of the majority of the intellectually
normal boys of this study. The mean I.Q. of these retardates is higher
than that of the other 77 percent of the retarded sample at - 1.Th+.79 to
- 2.29+.72 standard deviation units respectively, but the difference in
raw score terms amounts to less than eight I.Q. poinis.

Thus, while there exist marked differences between the performance
profiles of educable retarded and fntellectually normal boy:, the motor
abilities of about one quarter of the educable retarded boys were no

different from those of the majority of intellectually normal boys.
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Table 1 The Factor-Defined Components of the Motor Domein
and the Variables That Best Describe These Facturs

Factor 1. Stie:gth/Power/Body Size

Height

Weight

Grip Dynamometer Strength (Right)

Grip Dynamometer Strength {Left)

Bicycle Ergometer No. Rev., in 90 Sec. (Res. = 1.5 kp)

Factor 2. Gross Body Coordination

Vertical Jump

35 Yard Dash
Standing Broad Jump
Scramble

150 Yard Run

Factor 3. Fine Motor Abilities

Adapted Minnesota Manipulative
Purdue Pegboard

2-Plate Tapping Test

Ring Stacking Test

Golf Ball Transfer Test

Factor 4. Balance

Railwalk Forward
Rajilwalk Backward
failwalk Sideways

Stork Stand
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Table 2 !lleans and Standard Deviations of each Dimension of the Motor
Domain for the Ten Person-Clusters,

Means.
Cluster lu. Strength/Pover Cross Coordination. Fine ilotor Balance.,
Sedy Sine, Abilitles.,

5.90 51.83 52.75 56:07
> &3:0k 58.31 568 b7
6 37.97 37.76 34.28 36.96
8 L41.66 50.00 43.53 bh.32 .
9 53.09 45.55 ko.17 36.36

Standard Deviations.
Cluster Jeo. Strength/Pover Cross Coordination. Fine Motor Balance.
Body Size., Abilities.
1 4.11 L.07 3.09 3.62
2 ho98 h093 b.25 3.8“
3 4.63 3.2k h.27 L.3%
4 b, 72 .23 4.20 k.96
5 6.63 3.22 3.36 2.95
6 5.98 5.Th 3.8 6.36
7 3'“9 3051 201‘1 ho6°
8 hol3 208h h.89 3089
9 h'99 6053 3030 5021‘
10 5.47 6.98 2.16 4,78

ERIC

Full Tt Provided by ERIC.
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Table 3 Percentage Listributions of Educable Mentally Returded and
Intellectually Normal Boys by Person-Clusters and Components
of the Motor Domain

Percentere gllocation by sample to each person-cluster and the
pe. .entage of each person-cluster to the total sample

Cluster No. Educable Retardate int. Normal Total Sample
1 7% 207 147
2 | 1% 14% 8%
3 3% 35% 187%
4 12% 17% 144
5 L% 7% 0%
6 2L% 0% 127
T 9% 0% L%
8 18% 3% 10%
9 13% 1% 1%

10 9% 3% 67
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