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BEHAVIORAL AND LEARNING DISABILITIES ASSOCIATED
WITH COGNITIVE-MOTOR DYSFUNCTION

Eli 7. Rubin, Ph.D. and Tean S. Braun, Ph.D.
Lafagette Clinic and Wayne State Uhiversity
The identification and description of the child handi-

capped in learning an¢ behavior at school remains a vexing
problem. Diagnostic approaches have suggested such labels

as emotionally disturbed, learning disability, hyperkinesis,‘

perceptual handicap, or minimal brain dysfunction. Most
often such categories are defined by the method of measure-

ment reflecting the overly narrow theoretical bias of the

invegtigator. Sometimes a child is defined as emotionally
disturbed only when other examinations such as those with
mental subnormality or organic deficits are negative. - The

'~ designation "learning disability" does not do justice to

the problem by virtue of its vagueness and its over-inclus-

iveness. Perceptual handicap or language disturbance have

limitations because they tend to focus on only partial seg-
ments of behavior. Minimal brain dysfunction seems to be

_more inclusive but oftentimes fails to give adequate

. degcriptive information and has the implication of being
~.identical to organic deficit, defined by neurologlcal exam-
~.1natzon.%‘ ;

School personnel continue to be faced Wlth the chlld's

inability to function adaptively and need help in under-, o

standing the disabilities in terms that are relevant to the

" methods available to them for intervention and remediation.
Study of a large sample of maladjusted children in a school

system suburban to Detroit afforded the present investiga-
tors an opportunity to delineate some of the characteristics

‘of children who failed to adapt in learning and behavior in
» school as well as to provide an approach to determine some
1mmed1ate causative factors leading to better diagnostic and o

remedlatlon methods potentially useful tn both schools and

"~ elinics (10). This first report on that study. 1s concerned

with the relationship of behavioral and academic disabili-

© ties to cognitive-motor dysfunction as revealed by data or
‘5d74°° chlldren drawn from grades 1, 2, 3. and 5.

- Presented at the Annual Meetlng, American Orthopsychlatrlc j,

:Associatzon, Washlngton, D.C., March, 1967
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THE LAFAYETTE CLIMNIC COGNITIVE-MOTOR RESEARCH PROJECT

PREVIOUS STUDIES

Findings from the Wyandotte Study(®) (8}, an experiment
to evaluzte the usefulness of special class programming for
emotionally disturbed children in public schools, indicated
that classification of children in clinically descriptive
categories such as anxious, immature, minimally brain dam-
aged and withdrawn, failed to reveal siguificant differences
among the groups so described related tc improvement or use-
ful for programming. Information useful for theory con-
struction and educational planning was obtained, however,
from the use of the Behavior Checklisgt, a rxating instrument
utilized by the teacher to reflect the kinds of symptoms
demonstrated by maladjusted children. The teacher may indi-
cate intensity of problem behavior by checking each item
once (present), twice (frequent), or three times (very fre-
quent). These teacher observations were for the most part
validated by subsequent psychiatric, psychological, neuro-
logical and EEG examinations, identifying the subjects as
showing moderate to severe degree of emotional disturbance.
A factor analysis of the behavior symptoms reflected on the
Behavior Checklist revealed seven psychologically wmeaningful
clusters, with 75% of the variance accounted for by the first
three factors. (Figure 1). Children who demonstrated the
most improvement from special class placement were those who
showed characteristics reflected by Factor I, Disoriented
Behavior, and also revealed evidences on psychological test-
ing suggestive of cognitive-motor dysfunction. These find-
ings led to the hypothesis that a significant percentage of
children identified as maladjusted at school would show
evidences of cognitive-motor dysfunction predisposing the

child to academic difficulty and behavioral maladjustment.

SELACTION OF SAMPLE

In selecting the sample for the current study, the
Behavior Checklist was repeated using a different school
system with essentially similar results. In 1966, teachers
rated 4,500 children representing the total population of
grades 1, 2, 3, and 5, in the Roseville Public Schools. Of
this number, 2,636 checklists with one or more items checked
were utilized for a repeat of the factor study. The current
sample is a more diverse group than the Wyandotte Study
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sample in that it inclides those with minimal disturbances

as well as those with noderate to severe maladjustment. Tho
current sample from the lst and 2nd grades is most comparaq iz
in age to the initial study group.

From Table I we can get some estimate of the prevalence
of problem behavior as seen by the teacher. Using a cri-
terion of & or more items checked on the Behavior Checklist
as a definition of maladjusted behavior, we note that 373
subjects are located for these four grades. The estimates
of the prevalence of school maladjustment reported in this
table range from 2.7 %0 14.6%. As has been reported previous-
ly(ll), incidence of mental disorder in children has been
difficult to estimate and previous studies have reported a
range from 2 to 12%. The inclusion of mild cases utilizing
this criterion undoubtedly inflates the figures as it cannot
be assumed that all of the children in the sample will con-
tinue to show behavior or learning problems, delinquency ox
mental illness. In order to select a sample for this study
whe were showing the most severe behavior problems, more
stringent criteria were utilized in the selection of the 200
maladjusted subjects. The last column of Table I indicates
the numbers and percentages of cases chosen for the present
study. We selected male subjects who showed at least &
symptoms with at least 3 or 4 of these rated "very frequent".
It was necessary to reduce these criteria in order to selec:
a sufficient number of girls. Our final experimental sample
represents on the average the lowest 4.4% of the school pop-
ulations from these grades with respect to behavior symptoms.
Two experimental children were ultimately eliminated from the
final results because of I.Q. scores below 81, which was used
as a criterion for exclusion.

The control group consisted of an equal number of sub-
jects, drawn from the same grades bhut showing no behavior
symptoms, and who had not repeated a grade nor had been re-
ferred to any agency or clinic for problem behavior.

PATTERNS OF MALADJUSTMENT

7% The findings from the factor analysis of the items from
the Behavior Checklist include behavior indicators of poor
coordination and poor perceptual awareness in addition to the e
- anti-social and withdrawn symptoms %Figure 2), found in = oy
similar factor analytic studies(3) (4) (5) (12) qhis new -
factor, not identified in studies of other workers, indicates




‘PoOaYD SWe3T SIOW IO £ ‘SWOIT SAOW IO 9 - " g ‘g "
‘pPayoayd swO3T o2I0W IO € ‘swelT sz0W 30 § - SsaTeway g ‘T opeas
'poxdaYd SWS3T SIOW IO § ‘SWOIT SIOW IO 8§ - o S "
‘poyoayd swelT SIOW IO £ ‘SWSIT SJOW IO g -~ " € "
‘Po3O9YDd SWP3IT SI0W IO P ‘SwS3T sJow IO g - saTew g ‘T dpean «
A
€°8  €LE 9¢9¢ 86%¥ STIVLOL
€9 LSS LY0T &
L°¢ | T |l gee 0¢s 4
€°6 6¥ _ (XA LZS W Uls
. | k
€L ? 19 TOTT d
1°¢ L1 £o¢ B 96¢¢ d
€°0T 99 : 86¢ SPS W pPag
| -
LTT A% 00TT L
G°9 13 SL2 _ 8£S 4 :
9°%T ¢8 69¢ COS W pug
0zt ¥18 0seT z |
P°e 0¢ ¥°Q 8¢ o%¢ T6S 4 f .
9% 0€ /AN A ¢8 89% . 659 W i CAST
o1dueg *ON "ON Te3cl 3O % *ON swoldwis SIO0W I0 T o1dueg Te30I ~ 9priIn
12301 suwojdwis 210K 10 § | syoafqng Jo -oyn - |
‘ 3O % dnoig wafqoxg 4 w rg o .
»‘ » STdwes Apn3is Teutrg | | S | _

ATAWYS FTITATSON TULOL NO VIVA FATLITHOSH

1 eT9el




*pI08y z00g-peIuItIenTE |

. ’ 3 . . N M? . :

Sanjeeel-1XIo08-1IU¥ | fsvqumgesarazesweng | 0 ase®em| 0 pwyoes-tmy - g

’ ;_ ROTITRIIV-PIINRTISE LY . UOTIJUSI IV~ PIINSTAGSIE bobwuwnmwwxmﬁggm PATITSUSS-IATIINNSNUR - Y

INJAWII=-9LT 1XS8F PN INJIEIJ~BATIISSSBUY | hﬂﬁdﬂhw@»« jiesswEng o SsATIIeSSER - al

SN VWY~ T WFI0S~TIUY . IRJieog-aajiaesswuy |  [exemes-peInsTiesie ] emammi-irioes-fiuy - 'S

A o ﬂtﬂu_ﬁouuﬁovﬂuﬂﬂﬂﬂaﬂmh | TEIFRIP-TFIIOS-TIUY } RIS~ PINRTISSIE A gﬁugﬂ&%gl N.._ ..

nawknﬂmmbﬁawmumfﬂ 4 |  SINIMRT-TEFIS~TIBY .. nnnﬁ-am..muwno?wui.. 2

w, _ ~ et , M = oao sz = = ,\A T
szaves | | ¢ @V 7 v

< puw _qﬂ uN n,.n Co 139 MON. N.Hﬂwﬂﬂh waﬂ“g gﬂhﬂi N.. iﬂ S |




disorientation on the part of the subjects, reflecting some
inability either to receive, comprchend or assimilate in-
coming stimuli, or tc make appropriate or controlled moto:
responses. This disorientation factor is the first general
factor for the first grade population for both boys and
girls and occurs with relatively high loadings in the other
grades as well. The Behavior Checklist items making up this
first factor for grade 1 boys are presented in Figure 3.
The data from this analysis suggests that although it is
possible to identify clusters of hehavior that reflect both
anti-social tendencies as well as unassertive and withdrawr
behaviors, there is a prepotent dimension reflecting dis-
orientation that appears to characterize maiadjusted schoou’
children, especially in the eaxly grades. This finding is
essentially a confirmation of a similar result in the Wyand -
otte Project which led to the development of the view that
there were many children maladjusted in school whose dis-
turbance in adjustment was probably a secondary result of
their inability to cope with the demands at school because
of limited cognitive-motor skills. In a previous report(9)
it was suggested that children with inadequately developed
cognitive-motor skills react to a variety of developmental
tasks and life experiences as stressful, experience nega-
tive feedback due to their inability to master a variety

of experiences and adopt inadequate methods of coping be~ .
havior. It was proposed that such types of reaction may be
considered secondary emotional disturbances reflecting the
vulnerability of such children to the demands of school anc
other life situations(7). oOur research has been directed
toward determining if maladjusted children did differ from
problem-free subjects on cognitive, perceptual or motor
tasks. |

MEASUREMENT OF COGNITIVE-MOTOR DYSFUNCTION

In a previous report(l) the authors have described
some basic cognitive-motor dimensions, proposing methods of
measurement for each. In order to test our hypothesis, a
battery of tests, along nine dimensions, including visual,
auditory, tactile and kinesthetic perception, verbal and
non-verbal integration, fine motor control, etc., was
applied to 198 maladjusted children (experimental) and 200
problem-free subjects (control) in order to identify those
children showing major cognitive-motor dysfunction. A
total of 35 tests from which 58 scores were deriveu was
utilized.

In order to examine the predictive power of these
procedures for each ¢grade sample, a criterion score was

5
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Figure 3

Factor I - Disoriented Behavior

First Grade Males

Behavior Checklist

Item No. Name Loading
9. Can't work independently .806
8. Short atténtion spaﬁ . .779
29. Disoriented in space ;669
28. Miginterprets simple statements 591
22. Difficulty}in handling material 17
15, Poor coordination | .452
2. Expresses feelings of inadequacy 412

12, Daydreams , . 408
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determ:sied for cach discriminating test or sub-test,
separately for cach ¢grode, based on the mean and standar«
deviation of the total distribution for cach grade group.
For example, 24 scores or 41% of the total, differentiated
significantly between experimental and control groups in
the first grade. Of that number all but ore of the nine
dimensions were represented by one or more scores. All
subjects' obtained scores were compared to the criterion,
indicating as an error score those that fell below this
criterion. The total number of error scores was designated
the cognitive-motor dysfunction -core for each subject. Tz
distribution of these scores for experimental and control
groups for all grades is represented in Figure 4.

DISCUSSION OF RESULTS

The distribution of cognitive-motor dysfunction scores
for the control or problem-free groups indicate that most
all of these subijects obtain less than 5 error scores, thus
showing minimum difficulty with tasks involving cognitive-
perceptual-motor functioning. The distribution of cognitive-
motor dysfunction scores for the poor adjustment group are
bimodal. One subgroup also shows minimum difficulty with
cognitive-motor tasks, scoring poorly con 5 or less tests. A
second group, however, gives evidences of very poor function-
ing on these tests. Using an error score of 6 or more as the
criterion for the first three grades, 40% of the 1lst and 3rc

grade and 49% of the 2nd grade experimental groups are clear-

ly distinguished from the rest of the sample of <hildren
showing behavior maladjustment. Forty-two percent of the
5th grade experimental group have error scores of 5 or more
whereas none of the control group subjects score above 4.

These findings indicate a very clear delineation of 2
groups within our maladjusted group. The high dysfunction
group show test signs of poor skills necessary for adapta-
tion to the environment, especially at school. This is the
group that we suggest show behavioral maladjustment second-
ary to the problems they have in coping with the demands of
the environment. The low dysfunction group does not give
evidence of poor skills and may be considered representative
of those children with primary emotional difficulties arising
from adverse environmental influences.

When the total first grade experimerital and control
groups were compared for Full Scale I.Q., it was found that
the experimental group was lower although both fell within

P
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the average range. Figh and low cognitive dysfunction
groups differ slightly in I.Q., moxe pronouncedly on non-
verbal I.Q. (Table 2.) It is likely that lst grade

children with high cognitive-motor dysfunction scores do
poorly on I.Q. tests, especially on non-verbal items. Of

the 24 items contributing to the cognitive-motor dysfunction
score, over half of these also measured perceptual and motoxr .
skills.

pable 3 compares high and low dysfunction experimental
subjects on ratings cf behavior. Although the two groups
are different on tota. score for behavioral‘maladjustment,'
there is also a difference between the two groups 04 four | ,
r items from the Checklist that relate to disoriented behavior. . L
' These findings suggest that there is a relationship between | o
certain types of behavior maladjustment, especially dis-
oriented behavior, and cognitive-motor performance.

Y

Finally, the findings irndicate an association between
cognitive-motor dysfunction and academic difficulties for all 1
groups except the 5th which was not available at this time. 1
In Table 4, high and low dysfunction groups are compared on
their performance on the Metropolitan Achievement Test. Sub- z
jects from the lst grade experimental group showing high cog-
nitive-motor dysfunction are showing slightly more academic
retardation than the low dysfunction group. This trend is

" clearly seen when second and third grade groups are compared,
where achievement measurement is more reliable.

e, s e -

CONCLUSIONS

| The findings from this first report on a study of cogni-
tive-motor functioning and its relationship to academic and
behavior problems on 400 school age children gives strong o
evidence to support the view that children showing maladjust-
ment in school are made up of at least two sub-groups not
different from each other in overall behavioral maladjustment
but identified by their difference in performance on tasks
involving cognitive-motor functioning. There is a tendency
for those with poor cognitive-motor abilities to show more ;
symptoms associated with disoriented behavior. Furthermore, |
individuals showing both behavior maladjustment and academic
retardation are likely to be those who do poorest on tests of
cognitive-motor functioning.

a3 S e At R ST R 5
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It is apparent that methods of identification of children
with emotional maladjustment should include references to




- Taple 2

Comparison of High and Low Cognitive-Motor Dysfunetien Groups

First Grade Exparimental Groups

..‘.w

 HIGH DYSFUNCTION LOW DYSFUNCTIBN

Males (14)‘: Females (16)

__..,_.._,_,.___....___.____.._. - ——— - . -———

“' Males (16) | Females (4) [

e ey - o e e e e e — — e - e . o ot T ot - = —

- Wity

106.7 16,9 || gewe |

Verbal I Q. l | 94,3
|
n
Performance I,Q. (

S

Full Snale .. 96.0 | - 9%0




Table 3
Comparison of Righ and.Law Dysfunction'Grbups
 enm Behavio&'Symptemé

First Grade Kxperimental Group

f. : - Sum of
Total | Behavior Checklist
Behavior Checklist "Disoriented Items" *
High Dysfunction 16.8 I 5.7
- N =20 | |

s e

Low Dysfunction - 0.8 3.0
N =30 |

P <05 - T P<.05

* Behavior Checklist Items 15, 22, 28 and 29.'
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Comparilou of Higb and lml Dynﬂncttm Gm-ps

. on Acadentc Acbiewnent -
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lst Gnde | I z,nd.cnd. o mm .
T @ess) | (mE=49) } O (@es9)

; : - m:apolit-n Anhtove-nnt T“t | o j" .
|
|

BT

. Low dysfwmetion . = .-  D 7Y | S B oo S 2. '

P<.05 P<.Ol | P< .05

3

- 1_" ’!hi: score is the differem botnm chtmlmiul age grade phcemnt aud o
" gtm ccb!.emat on the total M.A,T. . |
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behavior reflective o:i poor cognitive-motor Ffunctioning.
The kind and type of programming, including both remedial
work and treatment, should be related to the type of dis-
order determined by comprehensive assessment procedures.
Individuals showing marked cognitive-motor dysfunction in
the presence of school maladjustment would need a special
educational programming that would be corrective in the
areas of dysfunction(2 . It is less likely that psycho-
logical treatment methods alone could be expected to be
successful with this group although it is aoparent that
these children do exporience secondary emotional probler:s.
Evaluation of programs of stimulation retraining in areas ,
of dysfunction is the current phase of the Lafayette Clinic |
Cognitive-Motor Research Project. '
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