T e T

- "
- e e W e R i T £ el oy v, ¥ SR T . PO TR TR N, DA Ao
IR et N e T T L T e L A AN S AT g
S ChhRENE S < b g ~

g o - - DO - U

R EP ORT RESUTHMTES
ED 017 09! EC 060 $77

INTERSENSORY INTEGRATION AND READING, A THEORY.

BY- HUKLEY, OLIVER L.

ILLINOIS UNIV., URBANA, INST.RES.EXCEPT.CHILDREN

' PUB DATE €

¢

ECRS PRICE MF-$8.25 HC-$1.64 39P.

BESCRIPTORS- *EXCEPTIONAL CHILD RESEARCH, *READING, *LEARNING;
*¥COGNITIVE PROCESSES,; RCACING FAILURE. LEARNING THEORIES,

" SENSORY INTEGRATION, PSYCHOLINGUISTICS, AUBITORY FERCEFTION,
DIAGNOSTIC TESTS, KINESTHETIC FERCFETION; LEARNING
DIFFICULTIES, LEARNING FROCESSES, NEUROLOGICAL ORGANIZATION,
PERCEPTUALLY HANDICAPFED, PSYCHOLOGICAL TESTS, READING
CIFFICULTY, REACING FROCESSES, REMEDIAL READING, TACTUAL.
FERCEFTION, VISUAL PERCEFTION, VISUALIZATION, SFACE
ORIENTATION, HAPTIC FERCEFTION, ITFA,

. A LITERATURE REVIEW OF SIX KEY CONCEPTS OF
PSYCHOLINGUISTIC FROCESSES IS FRESENTED. THE SIX CONCEFTS ARE
{1) COGNITIVE GROWTH, {2) PSYCHOLINGUISTIC MODCELS SUCH AS THE
ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES (ITFA), (3)
INTERSENSORY INTEGRATION, (4) REMEDIAL TEACHING TECHNIQUES,

- (5) VISUALIZATION IN INTEGRATIVE TASKS, AND (6) CONCEPTUAL
SCHEMA. A THEORETICAL MODEL OF INTERSENSORY INTEGRATION IS
¢IVEN. THE CEFICITS FOUND ON THE AUTOMATIC-SEQUENTIAL LEVEL -
OF THE ITPA AND AT THE INTEGRATIONAL LEVEL IN
PSYCHOLINGUISTIC THEORY ARE FOUND TO BE RELATEC TO LEARNING
AND READING VIA THEIR EFFECTS ON INTERSENSORY INTEGRATION.
FIFTY-TWO REFERENCES ARE LISTED. THIS DOCUMENT IS IREC
PAPERS, VOLUME 1, NUMBER 2, 1966. (JX)

4

)
A

S R Rt N e St Sl
Ll .




- . i e 4 . N .
- . i ' -
\ \ - »
] ,. . ¢ - . , » ]
LA \ 2
\ . .
i N o
$ - \ N \ !
' .
- ! i oo . R .-
. .
\ ~ . \ -
° : ' v.n? -t gy i A
/ . . > - ol
. B
. \ 3 ‘ N
1 .
“ . . i N [
Iy ° t - ~ 4 . s
oty i S
£4 ) R " . 4 ol ; « 2
A \ - . . I i .
» \ - L . * - . % *
. : . N N .
) . ' . ot <. 4
N I N . -
M ‘ ) ..A . ‘ \ N T - . N
; ! L . . . I . .
I ' " i - . I ../,4/
. ‘ e ML ! . : R . = . y
. i :

B
M
\ .
N
)

. e

D L T ..
v ‘AJU: NIRRT %
.

5
SA g8
oA

N
2
-

2%

)
._.u..‘_f.......,; .y . ~ 1
S .
7Ty M -
R W . . \]
R B o~

4
Syst e N e

.

—
L
B
eegpmers
4

-

-

L3
. R .
. . *
Y -
e
N 0
A R
EIEN
B ~ ]
. .
O
R
/ SN /L,
i .. . * =
- - >
A coe Y .
§ .. )
) N . . . - .
N ,.M - * . -, . ! N N R A
T . ' - oo
: i . . . ' . . R LR T
) N - ) . » “ -, . o) L o b
) “ X . . . - [ e
RS N DA - ‘ . ) . .. Sy Ty . ‘.
L% A RV » . N . . [ N B * N . . . w, t S , . . N v.“. ot
. ‘ . N
eals . [ - . ¢ - 3 - N .
tRVE L B . S . . v L . - o t 1 .. / R
Mw,w.f.wmaaﬂﬁm Gt . 1 R ) . - . 8 R ! R . N . .-
e ROVTY B T ' [LOEN st . . . . N M .. . N oo “ . v
y ’ ' . . . . : . R : L ;
. . . B ] . -
. . . 3 . .
o . -n . on a N
. . T . RS .
. ' s I3 . . . ‘ k3 . R .
“ . : ' * . v LI R S *
: - N -~ R < .
. 4 .- . M - N . .
‘e S ' <0 - R .
. ’ .. R 3 .. . . . , ’ _
- L or [ . ‘o -~ . ) e B ) .
S / 2 - I .
. .. u R J - - , .
N * . kY . R

. 1 . 4 ! ' _ — . " e SO R
. ~ " nc SN cF oL it AN = T
o T S R , N . e mmmer e ,,,.,,w._.,“.;%aixd%xﬁ?@%ﬁmﬁw%, SR el e S : SN M,wwﬂ

N N Juhefitinislvion - e




Rl g L
e N L e o R IR T AT e T NR T e

........ FETOR G RS LTIN R

FTHELTFT e v W R Y by i g e Y
e i - d T ¥ ey ‘¢v—(-‘4'$:4-m\xw3y;r:~:q R A e

U.5. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE GF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM Thz
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEV/ OR OPINIONS
STATED DG NOT NECESSARILY REPRSCEMT QFFicial ogrick of ERUCATION
POSITION OR POLICY.

INTERSENSORY INTEGRATION AND READING: A THEORY#*

Gliver L. Hurley
Institute for Research an Exceptional Children

University of Illinois

*This paper is adapted from the first chapter of the author's doctoral

dissertation completed at the University of Illinois under the direction
of Dr. James J. Gallagher.




R R i e L g

R " SR CLS
”

Intersensory Integration and Reading: A Theory

Clinical and experimental data suggest salient relationships between
processes at the non-representational level of psycholinguistic functions
and school .achievement of childrea.

TBe que stion of the psycholinguistic processes.necessary for a child
to adequately learn to.read has often been considered. The cowmon answers
have been in terms of 'getting meaning'', making the material meaningful,

-and so forth. Until recently, there has been little concern for the
underlying psychological factors which contribute to the mechanics of the
reading process. Recent research has led to a realization of the impor-
tance of such non-meaningful..level processes as immediate memor;,-auditory
closure, and orientakion in space. to. the ability to learn-to read. Never-
theless the reason why such processes should be important to learningand
reading .is unclear. . There are suggestions that the importance of these

processes may.lie in their effect on intersensory integration and coordina-

tion. If this be so, then such intersensory integration should be related

to unifying concepts.
This area of learning disabilities is in nead of unifying ccacepts.  This

paper will present one such possibility. First, research relating to six Kkey




concepts will be reviewed. Secondly, these six concepts will be synthe-
sized into a theoretical modeil in whiich the notion of "intersensory in-

tegration" bridges the theoretical gap and serves as a unifyimg concept.

Review of the Literature

Since the theoretical framework is derived from.a synthesis of

several key concepts, the pertinent literature will be discussed under

six headings corresponding to these concepts.

Concepts of Cognitive Growth

Piaget's theory (Flavell, 1963) relies heavily on the concept of
schema. '"A schema is a coguitive structure which has reference to a
clags of similar action sequences, these sequences of necessity being
strong, bounded totalities in which the constituent behavioral elements
are tightly interrelated." (pp. 52 - 53) Within.a .totality.is .a
group of mutually dependent elements unable to function without each
other. Theille. are schemas of vision, hearing, touch, taste, and so omn.
These schemas are developed through the dynamic processes of assimi-
lation and accomodation. .Assimilation is the process of changing
elements in the environment in suéh a way that they become integrated
into the already existing structure of the organism. .Accomodation
occurs whenever a given experience results in the modification of the
organism in suc¢h 2 way that further transactions with the environment

_are made more probable and possible. TIn a young
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A breakdown, then, in lntersensory or intrasensory cocrdlnatlon

of schemata will have an adverse effect on intellectual develop-’””z

child, through these processes, new schemas are constantly being
both created and integrated with other schemas, As the child
grows older these initially separate schemata become integrated
into new higher order schemas which in turn also go through a
process of reciprocal assimilation,
Observation shows that very early, perhaps from
. the very begirmings of orientation in locking
coordinations exist between vision and- hearlng...
Subsequently the relationships between vision and .
sucking appear...then between vision and prehension, L
touch, kinesthetic iImpressions 2tc, These inter- R
sensorial . coordinations, this crganization of
,heterogeneous schemata will give the visual 1mages
lncre381ngly rich meanings and make visual assim-
ilation no longer an end in itself but an 1nstrument

at the service of vaster assimilations.
(Piaget, 1)52, p. 75) .

An important point to remember here is that these intersensorial

coordinations are necessary to the development of intelligence; o

ment., Normal development comprlses-the formation of organazed
1nterlock1ng systems or networks of schemata. Ass1m11atxon and ;
its resultant dynamic 1ntercoord1natlon of schemata are, for g
Plaget, a domlnant component—of lntelllgence.’ |

Another important polnt is that assimi laticn,'the coordiﬁ-”f
ative process, bzcomes an instrument of cognltlon after hav1ng |
been a goal, To say it differently, it becomes automatic and
more covert, It becomes 1ees and less‘dependent upon physical
actions, more and more abstract, and more internalized, Hence,l' <3

schemata become more manipulable in the organization of

cognitiVe‘marerial The dlscussmon of the sensory-motor

period (Flavell 1963 Chapter 3) is replete w1th references to

\.
¢ e
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progressively more complex coordinations of schemata, In fact,
this progreésion from primery to secondary to tertiary schemas
and their. coordination define this period of intellectual develop-{
ment which is a sine qua non for later developmental periods. ' ;
A third point is that visual imagery seems to play a
dominant role in the process wheréby assimilation becomes a tool

at the service of cognition,

Cognitive growth, then, consists in part in the development
of systems cf.representation as a means for dealing with infor-
mation from the environment. The child proceedé from an action-
pattern representation to a use of imagery and finally to the
use of a symbol system, (Bruner, 1964) |

‘Brﬁner (1964), in delineating these stages (actiom, iconic,

and symbolic), emphasized that each stage subsumes the preceding

accompanies the process, He points out that as long as the -
organism is dominated by image representations, it is net oﬁly

tied to the immediate present, but will also experience great

who fails'to develop adequately during the iconic stage will
experience difficulties at the symboiic stage since the orderly
and adequate development of the latter is predicated upon thé
orderly gnd adequate devglopment of the former., The process of
subsumption requires that deficits in earlier stages affect the'ji
development of later stages. Bruner cites supportive évidence .T§
which has demonétrated these stages in miniature with adults; ’

viz,, a minimal amount of motoric skill and practice seems to be

Ty PR
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| saying that integrafion of éénsory'inputs from differing

higher order cerebral organization and thought processes., In

. sizzling (auditory), or seeing it éooking (vision).

a necessary precondition' for the deveiopment of an image to

represent & certain sequence of acts.

There is, then, some theofe;ical and empirical basis for

modalities is an ontogenetic phenomenon, Further support is
found in Hebb's neuropsychological theory of cell assemblies
(1949) which relies heavily on successive integrations to produée_Ajf

CF

fact, without integration of cell assemblies into phase sequences;ff

phase sequences into phase cycles, and phase cycles into series = ... °
and classes of phase cycles, the organism will sense no single |
experiences such as a ndelicious steak" but isolated units of

sensory stimulation such as the aroma of a steak (smell), its

" Birch and Lefford (1963) published a mohograpb which
reported on the progressive childhood growth of patterns of
intersensory integration and complementarity.' This was a |
direct outcome of their basic researdh derived from a'compar; o
ative psychological.viewpoint, As Birch (1962) points ouﬁ,
and és has been discussed above, the evolution of behavior can 1?;
be'concebtualized'és thé process of development of intersénspr{ff”
patterning, | o

Birch and Lefford-reduired their subjécts to make 5 
Jjudgment of the idgntity or non-identity of simultaneously _
presented geometric forms f£rom the Seguin Fofm.Bcar&.u The

sense modalities tested were those of vision, haptic (tactual,

surface sensations through the hands ‘and fingers), and
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kinesthetic (sensdry inputs obtained through passive arm move -
: ments). Their subjects, 73 boys and 72 girls, ranged in age |
from 5 to Ll years and had a median IQ of 1135,

Results showed that errors in judgment decreased with
chronological age. Errors of equivalence with non-identical

i forms and errors of nonequivalence with identical forms showed

- ndeustm wr sene’e i e e

this negative correlation with age in all intersensory channels
i tested, The improvement in performance with age appeared to be
" adequately described by a typical 1ogarifhmic growth curve,
Birch and Belmont (1965) have demonstrated that auditory-
visual integration efficiency imprgves'with age with the most

rapid development occurring between the ages of five and seven.

LR T e LRl Rt o bl
[P L T P u LI v A

This was based on a sample ‘of 220 children with normal vision

n‘age from 5-3 to 12-1,

P

S . and hearing, ranging
Hunt (1961) has reviewed the same type of Literature as
¥ discussed above, that relative to "learning set™, and that

pertaining to the orogramming of electronic computers to solve

[ R S R UV T

problems, He concludes that the quality and quantity of the
organism's transactions with the environment determine, to some

extenf, the quality and style of that organism's later processing

b WIS
o reRas e aba § MR S ¢ Taen

of . information, Hunt says,

Perception is a synthesis of elementary sensations,
for perception may also be conceived as a system of
3 , relations with each relation itself being a whole,
2 , From such an assumption Piaget derives the notion
o that complex perceptual structures are the product
| . of progressive construction erising from '"adaptive
L differentiations and combinative assimilations,®
' Perceptual constancies arise as central processes,
derived from the aspects of objects that provide
the most redundant patterns of input, become

[
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sufficiently autonomous to be evoked as a whole
when the input concerned involves only small
portions of the total pattern, (p. 254)

It is fairly obvious from this that assimilations become more
-and more abstract, the more théy'are expressed in the central

.process, This internalization can only occur if the organism

has had the kinds of experienées which require certain types of
assimilations to occur again and again, at different times, in

different situations, with different stimuli, It is also

clearly stated that throughout the life of the organism, he is
called upon to make "differentiations and combinative assimila-
tions," He must integrate incoming stimuli into a unit of

experience, This would be accomplished only if there existed in

his repertoire the assimilations required, (From computer

~ programming, Hunt says, comes the obvious but often'forgotten

or ignored idea that you cannot program for what has not already

been stored.) 'In the present context, the assimilations must
be but into the central process before tasks requiring their

use, in an automatic, matter~of-fact functional way,‘céh be

successfully handled by the orgamism, The evocation of the whole

when stimuli are only a small portion of the whole would seem to ;:f

be the mechanism (as with Hebb) whereby acts become automatic,
habit~-chains, | |

One more point is.that these habit-chains aré built from
infancy, Early gaps' in the assimilative process would force
later deficiencies, The repetition of an act over and over.‘
again (function pleasure) is the mechanism By'which the inter=-.

nalization of these information-processing strategies is

accomplished, This "function pleasure' is accepted in infants

Iy
’
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and toddlers but looked at askance in an older child of school
age. This has the effect of preventing a previously-deprived
child from reinforcing new assimilations, Also, the tasks
usually given to the older child require the instantaneous
b .elicitation of previous assimilations. If they have hot been _
sufficiently "centralized", the child will experience some
degree of difficulty, |

Hunt, then, agrees with Piaget that assimilation becomes an
instrument of cognition, He would go further, however, to say
that since the types of éssimilations~~the tools of information
processing-~depend upon the quantity and quality of the child's
encounters with the environment, the style of cognition also
depends upon experience, '

Delacato (1959, 1963) focuses his theory on the central
processes, Delacato has developed a theory and accompanying
“ remedlation techniques based on the idea of "neurological
organization,! This neuropsychological theory holds that there
are basic neurological developments which occur at different
wvels of the brain--ﬁedulla; pons, midbrain, and cortex,

Neurological organization is that physiologically
optimum condition which exists uniquely and most
completely in man and is the result of a total
and uninterrupted ontogenetic neural development,
This development recapitulates the phylogenetic
neural development of man...This orderly develop~
ment in humans progresses vertically through the
.spinal cord and all other areas of the central
- ' nervous system up to the level of the cortex, as
it does with all mammals, Man's final and unique
developmental progression takes place at the
level of the cortex and it is lateral (from left
to right or from right to left to right).
(1959, p. 19)

The basic idea of this theory is that if man doesn't progress f

IToxt Provided by ERI
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through this orderly progression, he will exhibit problems in
mobility or communication, Delacato assumes that eacﬁ.person
passes through all the stages of man's neurological e;olutionary
development., If the order is disrupted, the succeeding stages
fail to develop properly. Consequently, the person fails to
develop his maximum potential.

Environment and experience facilitate or disrupt this
orderly progression, There are certain physical activities
thought to be important to the neurological development at each
level, |
| It is implicit in Delacato’'s theory that the functions of
fhe lower cortical levels be of an automatic nature; instruﬁents

for further development rather than goals in themselves, The

importance of intersemsory patterning is implied in his theory,

for the nature of his remedial practices involves this

patterning and coordination,

Psycholinguistic Models

There has been a history of increasing interest in the

development of diagnostic rather than classificatory instruments;

tests for the.diagnosis of molecular aspects of languﬁge
functioning, One of the landmarks in this development was the
publication of the Illinois Test of Psycholinguistic Abilities
(ITPA). (McCarthy and Kirk, 1961)

The ITPA was developed using the early psycholinguistic
theory ef‘Charles Osgoeod (1957) Which.postulatéd three levels of
orggniégtion;Lprojection, integration, and représentation. The

Integrative level is.of particular importance here. This level
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was called the Automatic-Sequential level by McCarthy and Kirk,
The tests developed for the ITPA at this level were the Auditory-
Vocal Automatic Test, the Auditory-Vocal Sequential Test, and
the Visual-Motor Sequential Test, The;e are no direct tests of
the integrative process itself; i.e.,, the organization and in-
tegration of incoming and outgoing sensory uhits.

Wepman, Jones, Bock and Pelt (1960) presented a theoretical
model.og language which includes a level of organization ;called
"Percep;ual" which corresponds to Osgood's integrative level and

McCarthy and Kirk's automatic-sequential level. This model was

developed out of Wepman et al.'s clinical experiences with

aphasics rather than from purely theoretical considerations as
was Osgoéd’s. Despite areas of difference, it is significant
that these models, developed from differing frames of reference,
both recognized the necessity for and the Importance of a stage
of integration in which discrete sensory units become coordinatgd~
into one unit of experience,
Bateman (1964), after extensive work with the ITPA, presents
4 new expanded model of psycholinguistic processes ﬁhich clearly
showSthe kinds of tests lacking in the ITPA. She includes
intersensory integration as one of the brocesseé intermediate
between receptive and expressive language. ‘This is in addition
to memory and closure processes which are already being sampled
by the test, '
The ITPA is the principal instrument of its kind and the
one from which this research was germinated, The:clinibal model
of the ITPA (Figure 1) presents three major dimensions~-levels of

organization, psycholinguistic processes, and channels of
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communication, Two levels of organization are identified; viz,,

l\

thé representational jevel and the -automatic-sequential level,
The representationél (or meaningful) level.,,
mediates activities requiring the meaning or
significance of linguistic symbols, and
The éutomatic-sequential (or non-meaningful)
level...mediates activities requiring the
retention of linguistic symbol sequences
and the execution of automatic habit chains,

(McGCarthy and Kirk, 1961, p. 3)

The three processes are decoding, encoding, and association,
Decoding is the sum of habits required to gain meaning from
sensory stimuli, Encoding is the sum total of habits necessary
to express oneself Verbally or motorically, Association is the
totality of habits necessary to the manipulation of linguistic
symbols internally, to relate one to the other.

- Of the eight possible sensory-motor paths over which
linguistic symbols are received and responded to, only the
visual-motor and the auditory-vocal are used in the ITPA,

The individual subtests are listed in Figure 1, Fullex
descriptions of these may be found elsewhere (McCarthy and Kirk,
1961). The three tests at the automatic-sequential level test.

~either the results of an integrative process (auditory-vocal
automatic) or immediate memory (the sequencing tests). Tests
of associative ability are found only at the meaningful level,

No similar tests of the coordinative process (stimulus-

stimulus bonds) are found at the non-meaningful leveal,
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Research with Children Using the ITPA

Kass (1962) sought to discover some psychological correlates
of dyslexia. She tested 21 children with severe reading dis-
abilities whe were between 7-0 and 9-11 years of age and of
normal iIntelligence, She édministered the ITPA plus five
supplementary tests at the integrational level, These were
tests of visual closure, sound bleading, mazes, memory for
designs, and perceptual speed., Definite deficits were found in
the auditory-vocal association subteét (ITPA), sound blending
(Monroe) , Mazes (WISC), memory for designs (Graham-Kendall),
perceptual speed (PMA), and visual-motor sequential subtest (ITPA),
Marginal deficits were found in the auditory-vocal automatic
(ITPA) and visual-automatic (closure) subtests., In other words,
these dyslexic youngsters were distinguished by their extremely
poor performance on tests at the integrational level of psycho-
linguistic functioning; at the non-meaningful level of language,
The children performed normally on tests at the representational
level with the one exception noted above,

Bateman (1963) investigated the reading and psycholinguistic
processes of 131 partially seeing children in grades one to four,
She found a positive and significant correlation of reading
achievement, measured by deviation of reading grade from grade
placement, with the auditory-vocal sequential (r= ,44), the
auditory~-vocal automatic (xr= ,43), and the visual-motor sequential
(r= ,35) subtests of the ITPA, These three subtests are at the
non~meaningful level, |

Sutton (1963) found that high achievers in reading tended
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to score higher than low achievers on the visual-motor
sequencing subtest of the ITPA. Her subjects were two groups
of 12 educable mentally retarded children matched on MA, CA,
and IQ. She administered six tests of visual memory and found
significant differences on the two tests involving recognition
of letters and writing of letters in non-meaningful material,
There were mo differences on the tests using designs while the
ITPA subtest and the test involving copying of forms were
intermediate,

| ITPA scores of 18 children with articulation disorders were
compared with those of a non-deviant control group by Foster
(1963). Her problem group scored significantly lower on the
following subtests: auditory-vocal automatic, auditory-vocal
éequential, visual-motor sequential, visual decoding, visual-
motor association, and vocal encoding, Since analytic methods
used are questionable, attention is being drawn solely to the
fact that the three tests of the integrational (automatic-
sequential) level were among those which discriminated between
the groups, |

| Ferrier (1963) also studied psycholinguistic factors as
they related to functional articulation disorders, He admin-
Lstered the ITPA and six other tests to 40 children, aged 6~7
through 8-7, who were evaluated asihaving moderate to severe

.articulation defects, He found that éhildren with functional

defects of articulation scored significantly lower than children
without these defects on the three ITPA subtests at the integra=

tional level and on the auditory-vocal chammel subtests at the

representational level, Ferrier had predicted this result, He
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reasoned that integrational level functions are responsible, in
part at least, for the integrity of the function of the "higher"

levels of operation; that in order to make use of any infor-

mation, whether it is on the integrational or representational

level, certain integrational level operations must occur,
Bateman and Wetherell (1965) surveyed current findings'
regarding psycholinguistic functioning of mentally retarded
children using the ITPA, The overall summarizing conclusion was
that, '"There appears to be a 'typical' profile for groups of

retarded children whose IQs are near or below 75, The out~

standing feature is a deficit in the entire automatic-sequential

At

level as compared to the relative strength at the representational
level."

This research using the ITPA found that wherever there are

patterns of deficits, the autématic-sequential level 1s involved,
Bateman (1963) was one of the first to suggest that primary
deficits at the automatic-sequential level may underlie other
deficiencies; that reading is dependent on automatic~sequential
functions as assessed Ey the ITPA. Eisenberg (1963) reports
that audiologists and speech pathologists'are recognizing more
and more that non~-verbal (visual-perceptual-motor) disabilities
are frequently closely associated with language and auditory
dysfunctions,

There are two studies which present evidence that the
auditory~vocal channel at the integrational level may be the

crucial one. Ragland (1964) .compared adequate and inadequate

readers in a mentally retarded sample, He found the inadequate




PR e e TV e LA T e ek T TSR T T T T TS TR AR SR TR R ‘e\‘q-w e gr'r.“- ﬂ‘\’lm\\" e 00 =l
"~ 5 TS P4 el B It P
‘; »\ R e I et R S

s

L

T INNG STaR Mg UL T ~
e e e s wn petesr A b s Aenat i

>3 AR Py ) 2 ]
W Vo s b Aol e b B

readers to be significantly inferior on a) the total ITPA,

b) the total automatic-sequential level,.and ¢c) the auditory-
vocal.automatic subtest. Sheberd (1965) administered a battery
of tests to similarly constituted groups of educable mentally
handicapped children, His battery included tests of visual-
motor and auditory-vocal skills at the integrational level.

None of the v1sua1-motor tests (the Graham-Kendall Mémory for

'Des1gns, the Visual-motor Sequential of the ITPA Kass' Vlsual ‘;5

Closure Test) discriminated between the groups. Of his four
auditory-vocal tests, the Auditory-Vocal Seéquential and Sound
Blending tests discriminated the groups while the Auditory-

Vocal Automatic and the Wepman Auditory Discrimination tests did “;%

not.- Even though only one of the three ITPA subtests at the

automatic~sequential level discriminated between the adequate aﬁ&fﬂ
inadequate readers, the means of all three tests for both groubg;l%
were below their mean mental.ages, This substantiates Bateman
and Wetherell's (1965) findings discussed above, It should be
noted that Kass (1962) had found these same visual-motor tasks

to discriminate between her dyslexic and normal children. This

"could be accounted for by the differences in subjects and the

fact that all of the EMH youngsters scored low on these tests ﬂf;fJ
thus crowding the floor of the tests and, thereby, reducing -

their discriminative power,

Intersensory Integration Studies .
| Birch and Belmont (1964) studied auditory-visual integra-

tion in 50 mormal and 150 retarded readers ranging in age from
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9-4 to 10-4 drawn from the total population of school children
in Aberdeen, Scotland. The task was an auditory-visual pattern

matching task, The child first heard a pattern of sounds (taps)

composed of 4 second or one second intervals, He was then

- required to choose one out of three visual dot patterns presented
to him., The test is composed of three sample and ten test
items. The retarded readers made significantly more errors
than the normal readers. Within each group there was a
tendency for the children with the lower test scores to have
lower reading scores. In addition, when only thése with IQs of
100 and above were considered, the significant difference
between the groups was maintained, These findings were inter-
pretéd tc mean that the breakdown in the ability to integrate the
input from these two sensory modalities greatly increases the
probability of a chiid becoming a poor reader, Deficits in eilther :
sense or in immediate auditory memory were ruled out, These ;
findings tended to be supported in the already discussed study
of Birch and Belpmont (1965) using the same task with 220 American
youngsters having a mean IQ of 120,3 (Otis Quick-Scoring Tests
of Mental Ability), Since this was a developmental study,
reading ability was not a criterion for selection, However, a

rho correlation between reading and auditory-visual integration

was significant at the first and second grade levels,

e e ol
< ey W e

- Katz and Deutsch (1963a, b) also related reading to the

ability to shift from auditory to visual stimuli, Seven

TR T RS

A b

techniques were utilized--Bimodal Reaction Time, Continuous

3 Performance Test, Modality Preference Test, Discrimination Tasks,
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c) heard or saw ''red'',

‘related to IQ scores., The second technique, the Continuous

from two Harlem schools, There were 28 adequate and 28 in-

adequate readers at each grade level. All Lorge-Thorndike IQs
were 70 or above, There were no severe emotional, visusl or
éuditory problems evident, Not all Ss received all techniques;
The children were randemly selected from the 168 to receive on§ Jféi
or two measures, They found that poor readers showed
significantly greater difficulty in shifting from one modality;
to another, The Bimodal Reaction Time apparatus réquifed the"
children (48) to lift a finger from a button every time they .
heard a sound or saw a light., Two sounds and two colors weré
the stimuii. Each was preceded'by every other one an equal
number of times., Interaction of reading level and reaction time

was not significant nor was the task found to be significantly

Performance Test, required the youngsters to press a button whén ’ f

they a) saw the color red, and

b) heard the word "red",
The main effects of age, reading§1evel
and modality were all statistically significant. That is, the“' 
older children did better, the better readers were more efficient,af
all children did better on the auditory form than on the visual.ﬁpi%
No interactions were significant., When the Ss had to respond - s
to both types of stimulus (either heard or saw the word "éed")’
a) older children made significantly more correcf responsesé‘

c)

poor readers showed a significantly greater discrepancy between

b) the visual stimuli were most difficult for all subjects;
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auditory and visual vigilance than did adequate reazders. There

is a suggestion here thet "wigilance performance on twe channel

tasks may not be predictable from single channel ones., Appar-
[ emtly, having to attend to auditory and visual stimuli at the

same time may require diffcrent skills than attending to either

oo nmaaw’jq,,. ¥
e .

modality in isolation," (1963, a, p.26) Other pertinent

R

résults were: a) that modality preference was unrelated to

00 3 1M T A AR

readiﬁg ability; b) that significant differences on th. Gis-
~‘fl‘ : crimination tasks were not due to the level of familiarity of
the material; and c¢) that good readers exhibited longer memory
spans for both auditory and visual stimuli separately and
combined, In summary. Katz and Deutsch found significant
differences between adequate and inadequate readers on all
measures of intersensory gquivalénce which verified the results

.of an earlier study. (Raab, Deutsch, and Freedman, 1960),

Remedial Teachiﬁg Techniques |

Most remedial teaching techhiques stress the use of a multi-
sensory integrative approach., For the most part, these tech~
niques have been developed from clinical experience with little
or no regard for experimental.verification. Their development
over a period of years and the final almost universal recog-
nition of the necessity of iﬁtersensory coordination bespeaks fhe
importaﬁce of such coordination, Fortunately, later investiga-
tions, such as those discussed in previous sections, tend to |
substantiate the correctness of the clinical Judgments.,

Fernald (1943) advocated a kinesthetic=-tracing methb?..

She sought the utilization and integration of three sense




patterns. It iﬂ “abable that, 'a cases.of no sensory dafect,
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-the dlfflculty in c1ccr1n1natlcn lles 1n the central co-ordrﬁatlng

'dlscrlnla tion of the visual and auvditory charscteristics."
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charnels~w-the visual, the auditorv, and the tactual-kinesthetic,
7 v 9 .

She stresczed the latter when she wrote, "Fhe variots visual and

tactual ard kinesthetic expericnces,! (p. 166) Ian cther words,

she considered intersensory patterning an importent factor in

remedlating leerning disabilities, ;
Yonroe (1932) difi.rs from Pernsld in her emphasis on word

elerents and phonic, auditory elements, She used stylus tracing
Te facilit&te vicual and guditory coordin ation, Her methods of

on would & spear to lead to the devwclopment of improved

&
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autematic SensOTY eqn ivalences, She says, "Mony of the reading-

ensory o*gans
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and yvet failed to discriminate ceriasin chax ac“eri tics of sen=-

sations such as the scunds of vowels or the spatial position of

mechanL“m:. By Fforcing % he child to ma Ie d*ffevent moto" e
1N

respcnses to the different ceﬁsory ChafmeerluthS, ‘and ihereby ;

v

rveinf orc1n¢ the visual and & LithV Qtzmall WLLH dlscrlmlnable

!

k'nesthﬂ“Lc cues; we may whtimetely develop more preclse

hegge,‘Kifk, and Kizk (1937) also use an approach in which-
the visual and &uaitory LERNCE chanpcla ave st pplemented by aﬂd

coordinscod with the tactual and kinesthetic chanmels, Thelr alm ;
. N

iz a final synthesis o£ sense and stzmull dlfferentlated data -

i
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§ . into a unitwwhole._ This synthesis, to be functionally effective,

must be accomplished automatically. This automatic integration

b .of diverse sensory cues into a unit of expefience is what is

vii thought to be tested by the sutomatic~sequential level of the ITPAL

{%’_ | Spalding ana Spalding (1962) advocate a spelliﬁg method of |

éé' \ | teaching reading which begins with the writing of phonograms,
These phonograms are combined to form words, By having the child

. write down sounds used in spoken English, they are using the

;'5 well~known TVAK principle to form habit~chains in the child,

| ", ...He reserves his phonic knowledge for the printed words that

are new to him, and he eventually comes to use it almost un-

coﬁsciously, instantly, hebitually....' (p. 21) The Spaldings,

; too, recdgnize the importance of the integrational level of
psycholinguistic functioning as do McGinnis (1963), Bloomfield

 and Barnhart (1961), and Frostig (1964), -

fg Frostig (1964) believeé that most children who have learning

problems have some type of visual perceptual handicap., The

Merianne Frostig Developmental Test of Visual Perception focuses

?i' on five perceptual abilities: a) perception of position in

space; b) perception of spatial relationships; ¢) perceptual

i f constancy; d) visual-mctor coordination; and e) figure-ground

perception, ‘These five also serve as the focus of her remedial

PO SV e LA T

and developmehtal program, Even though she doesn't speak of

fff intersensory patterning, many of her remedial and training pro-

LA i e g

cedures are geared to this end; e.g., all pencil and paper tasks
are preceded by three-dimensional concrete tasks which by their

nature involve"the,aééimilgtiQﬁJprocésé,j The point being made

~
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is that even though Frostig cdnceptuaily speaks of visual
perception while relegating the sense of touch to a minimal and
insignificant role, she implicitly recognizes the need of inter-
sensory patterning in her training procedures. |

Kephart (1960) is speaking of intersensory patterning of an
automatic nature in his discussion of motor bases for achievement.
Such patterning is reférred to when he says that the child must
match the control of his eyes to cues of directiomality from the
kinesthetic; that he must learn to reverse the translation at
the midline without iaterrupting the continucus external movement;
that the efficiency of the higher thought processes can be no
better than the basic motor abilities upon which they are based.

Delacato (1959, 1963), like Kephart, uses motor activities
to achieve remediation, Since he sees all learﬁing disabilities
as stemming from a lack of neurological organizatiom, he uses
physical activities as the means of reorganizing the cgntral
nervous system., It seems to this writer that Dglacato is
referring to the reorganization and integratioﬁ of perceptual
data, albeit in neurological terms; that by his "patterning”
procedures with severely handicapped children he is forcing the
institution of schemas, accomodations, and assimilations
previously non~exisfent.

These methods all stress a structured, sequential approach
in which later learnings are built on earlier learmings. 'Theyi
all aim, at least implicitly, at the integration of vision and

audition with the addition of the tactual-kinesthetic when the

problem is severe,

g
|
|
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Everything that has been said has relevance for the mini-
mally brain-damaged chiid. Both Kephart and Delacato work with
demonstrably brain-damaged youngsters in their clinics with some ’
reported success, In a'paper on psychoneurological learning
disorders, Myklebust (1963) says, '"To prevent over-learning in
the most intact area and to achieve the highest degree of
recovery of function in the area of gzeatest deficit, the most
" suitable approach is to combine stimulation of the deficit area
with another more intact area or channel.™ Wepman (1963)
speaks of the arrest or delay of the developmental process of
the central integrative process, Strauss and Kephart (1955)
discuss perceptual dysfunctions and disorganizations in brain-
damaged youngsters as they relate to the central integrative
.p£ocess. Many of the techniques of Strauss and Lehtinen
(1947, Chapter XI) involve intersensory coordination and
patterning or facilitate it; e,g., use of color cues to overcome
directional confusion, puzzles, and motoric manipulation of
materials. AlL lists of characteristics of brain~-damaged
youngsters include problems of perception, hyperactivity, and
motor performance to some degree, According to the theories of
cognitive growth discussed previously these can all be inter-
preted in terms of some degree of impairment in intersensory
patterning,
\ ﬁermelin and O'Connor (1960, 1961) Ffound that elicitatioxn
of cross-modality responses enhanced the learning of familiar
tasks By imbeciles (1960) but interfered witk the learning of

tasks using unfamiliar materials (1961), The latter was
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explained by the fact that the stimuli were not easily named
(Greek and Russian iletters) thus preventing the translation from

one type of sensory image into another. The former were also
explained as a release from set, from the compelling force of
direct stimuli which they tended to imitate rather than respond
to. In addition, stereognosis was found to be unimpaired in

some imbeciles., Stereognostic-stereognostic matching was
significantly superior to.visual-visual, stereognostic-visual,

or visual-sterecognostic matching., This revealed a lack of vision

system dominance,

Visualizatiocn in Integrative Tasks
Pillsbury (1895) reported on a series of experiments at

Cornell University. The experiments investigated cutaneous
sensibility, They sought a) to prove a quantitative relationship

between average localization error and two point limen, and

b) to determine the part played in localization by the wvisual
image. The data for the latter were obtained through intro-
spection, The subjects were members of the laboratory staff--
Titchener, Knox, Washburn, Read, and Watanabe, All except one
reported béing unable to control visualization, In explaining
why the greatest mv“ﬁérs of point localization errors was

-longitudinal on higher parts of the arm and horizontal near the

wrist, Pillsbury discusses the direction of prominent skin

markings, He. says:

The most obvious explanation is to be given in terms
of the effect of viswalization, The 'local signs"
of the skin seem to be translated by asscciation
into terms of the visual image, and the localiza-
tlon made by means of a second assoclation with

the local signs. The experiment seems to be a

search for a sensation of the same local sign as
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the original sensation, In this search] the

observer is first, and, in a general way, o

assisted by the association forimmed with the visudal

image, and through this with the appropriate motor

sensation., As the exploring point touches the
- skin the local signs call up the associated visual
image in terms of which, principally, the direction
of the error is noted and the necessary corrections
made. When a ‘local sign and its associated visual
image coincide with the local sign and visual image
originally given, and for which the observer is
seeking, the localization is considered as complete.
In most cases, however, the Local sign is to a
great extent lost sight of, and the comparison takes
place almost wholly in terms of the visual image
alone....the great aid rendered by the visual image
was noticed and frequently remarked upon by the
reagents, They declared that they saw the point
touched upon a mental image and used this image as
a chart in their localization, (p. 50)

Parrish (1897, replicated these experiments with the
difference that the subjects did not touch themsel;es and move
around until they found the "point' but rather held the point in
the air above the arm, His findings were the same as Pillsbury's,
His subjects were unable to separate the tactual and the visual,

Cutsforth (1933), iIn his extensive study of the relationship
between visual and tactual perceptions, mskes the following
conclusions relative to visualization.

L. The tactual perception of size and form is exclusive1y~

a visual configuration.

2. No truly tactual patterms were found in the tactual

perceptions of form,

3. The perceptions of tactual form were carried in visual

wmagery., Tactual qualities provide texture, body and
subjective reference but form, extent, position and

organization are visual,
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L., Visuval imagery furnishes continuity between otherwise
discrete tactual features of complex tactual percep-
tions, such as varying intensities and qualities at
different places on the skin. Visual imagery furnishes
éontinuity between tactual figure and conscious ground,
The ground of tactual perception is visual,
These conclusions were based on introspective data as were those
of Pillsbury and Parrish, Cutsforth used ten trained observers
(staff members and graduate students) and 120 naive subjects
(students from elementary laboratory classes).
Bartley (1953) postulated that if taétile and kinesthetic
data were processed in terms of the visual mechanism, then
the behavior resulting from such information should obey'the
laws of vision, The results of a series of studies seemed to
indicate that a visual mechanism was involved, A later study
(Bartley, Clifford, and Calvinm, 1955) was designed to test
these results using both blind and normally seeing children
matched on sex, age, and IQ. Ninety pairs of forms were presented
to each child~-45 in a frontal position and 45 in a medial
position., The forms were wooden squares 3%, 4, and 4% inches
square placed at either 5, 10, or 13 inches from the blind-

folded subject.

]

In the first experiment, compariscus were made of forms

. presented at the same distance and in the same position, The
first square presented was always the medium one, The second
was one of the three, The expectation that both groups would

make the same number of errors was supported since there was no
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opportunity for the factors of kinesthesis or visual imagery
to be manifest,

In the second part, the standard four-~inch square was
always presented at 10 inches with the second at any one of the.'
. three distances., Working diztance was not found to appreciably

affect the blind subjects' perception of size. With the normal

Lo~

subjects the expectation was that in the frontal plane, visuél

Imagery would deminate thereby causing more diminution errors

than enhancement errors at the farther distance. On the other

hand, in the median plane it wss expected that kinesthesis | ,l

would dominate, thereby causing more enhancement errors than

diminution errors at the farthar distance, Even though no '

significant differences were found in the frontal plane, gfaphing |

revealed the hypothesized tendency. In the médian plané, three

of four significant differences.were as hypothesized. GCraphing

supported the hypotheses also., Thus, the authors present ;

further evidence that, where allo&ed to do so, visualization

will dominate the integration of tactual input, .
Other studies tend to show the importance of wisual i’mage'ry'

in spatial and directional orientation, Hatwell (1959) and

Worchel (1951) both found the blind do as well as the sighted

in the tactile recognition of forms but in reproduction tasks.

ty

(using plasticene) the seeing and'aécidenta11y~blinded were

3

superior to the bhorn-blind,
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Conceptuai Schema
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Reading development depends on the coordination, most
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.fully adequate developmen of the icénic'sfége and the subsumptisn

| ?of it by the symbolic stage of cognitive growth, it seems that

'entity, uncertain memory for shapes of letters, poor compre-
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obviously, of the sense chan‘els of vision and audition, The
breakdown iIn this coordination at a nonumeanlngful psycholine-
guistic level has already been demonstrated to be significantly
relate& to reading achievement, (pp. 15-17) Is it not logical,
then to question whether there are othef intersensory coordination
problems such as visual-haptic, visual~kinesthetic, and haptic=-
kinesthetic which may also underlie reading failure? Such ' %
coordinations are developmentally important to the intellectual
growth 6f the young child, (p. 2) Théy are thought to be also
relevant to the mechanics of reading and primary reading problems.
Furuher, integration of such sensory inputs must operate at an
automatic, nonconsgcious level in order to be functional. It is
pésfulated that this automatic coordination must operate before
the child can make appropriate progress in reading, Since a

minimal level of sensory integration is necessary for a successe

learning to read also depends to some extent on this psycho- 15
linguistically lower level vigual~haptic~kinesthetic integrative :
process. | ;

Primary reading problems are characterized by primitive

rotations and reversals, an inability to see the word as an

hension and slow reading speed, (Kolson and Kaluger, 1963,

p. 31) These problems are conceptually associated with problems

L AT e e
i o i 3

n mentally manipulating space and spatial properties as well

as with poor visual memory,
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Reading is a skill requiring integration of wvisual informa-
tion with information relating to spatial direction and distrie
bution. The reader must immediately and automatically distin-
guish between letters and words which present the same gestalt
but differ only in direction or orientation such as b and d,

p and g, Z and N, saw and was, wordy and rowdy, etc, Unlike a

)

spoon which remains a spoon whether it is vertical, horizontal,
upside down, or upside up, changes in the orientation of alpha=-
betic symbols produce changes in meaning. Changes in the spatial

arrangement of these symbols in words also produce charges in

meaning, "Their positional sequence and not their mere presence

is then of utmost importance." (Money, 1962, p.18) The reader, -

then, most make automatic judgments of laterality, direction,

and spatial properties mnot only of the symbols themselves but
also of their relation to one another, This "directionality"
ls gained developmentally through tactual and kinesthetic sense
data with reference to one's own body and the consciousness of
one's own body.. It involves ''the relationship of the visual
image to the body image in ahead and bzhind, towar& and away-
from, left and right; and facing upward or downward." (Money, ’
1962, p.20) 'Intersensorial coordinations', then, have occurred
to the required degree, Tactile and kinesthetic schemata have
been assimilated by the visual, Therefore, to rephrase an
earlier sentence, reading is a skill requiring integration of
visual information with information garmered from haptic and
kinesthetic sensations. This is what the remedial approaches

discussed attempt to facilitate,

. ' ! 3
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Since there is ample evidence that tactual and kinesthetic
sensory input is inteirpreted in terms of a visval image, which
then is coordinated with visual external stimuli or another :
mental image, the mechanism of visualization seems to be the means?
_— by which visual-haptlc~kinesthetxc integration is achieved,

Both immediate memory and spatial ability can be shown to be

RN
ré 2

necessary to the visualization procesz, The effect of the
deficitékfouﬂd.in Immediate visual memory and spatial«closure
ablllty at the automatic and sequentlal level of the ITPA would,
Lherefore, seam to be on intersemsorial imteraction via pooy
visualization, In other words, it could be that a lack of inter-
sensory integration is the primary éeficit which is contributed
to by poor visual memory and poor spatial abllity by their effect
on the formation of a mental image by which integration is ' ;
achieved, o

This hypothesis is

presented schematically in Figure 1., As the child experiences'a

S % 2niitin g A see et

stimulus, he stores bits of data (immediate, sequencxng memory) ,

‘relates these in space to one ancther (Spatlal ability), and

fertul i

gradually builds a mental image of the stimulus which can be

tor g

compared with a previcusly constructed mental image (integration). |
As indicated by the arrows, this is coriceived of as a dynamic

process with continual interpla& of the elements or factors of

B IO
o2 Ao Gy i Dt I RS

maturation and intelligence, immediate sequential memory, and

spatial ability until the finmal completed image is constructed.

In terms of reading, this model would be interpretad ag -

follows: The child sees combinations of symbols which he must
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temporarily store in sequence, relate spatially to one another,
and finally relate to previously built images, Any breakdown in
memory or spatial manipulation may ocdasion sither a previous
fauity image or a present one which results in incorrect com=
parisons and judgments, This, in turn, results in ﬁoor reading,
It cen readily be seen that poor reading spéed, poor compree-
hension, and the other chéracteristic problems would result if
this integrative process were not accomplished automatically
and non-consciously; i.e., if too much attention were paid to
the details of the process itself.

Using this conceptual model, oné would conclude that measures
of Intersensory integration shoulid conéistently discriminate
reading-problem from non-reading-problem children., If a child
required to make comparative judgments makes incorrect Judgments
to a significant degree, one can infer that the integrational
process is deficient, Whether this is due to lack of proper
experience, neurological disorganization, or minimal brain
damage, the observed behaﬁior remains the same and must be
treated by the teacher., (Capobianco, 1964; Kirk, 1963) One
cannot infer from Figure 2 that either inteliigence, immediate
sequential memory,'or spatial ability is defective since the
possibility remains that these three could be intact but the
integrational ability itself is mot, However, any defect in the |

former three necessitate a deficit in the latter by reason of

their impact on the visualization process.

omm e . P
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-Summary

This paper has presented the idea that the importance of the automatic-

sequzntial level of the ITPA and the integrational level in psycholinguistic theory

S aR el g T n aats g g

lies in the realm of intersensorial coordinations; that the deficits often found

at this level are'related to learning and reading via their effects on inter-

T G TR T T T2 GO A

sensory integration.
There is a need for a conceptual link between the findings of second level 3
deficits and faulty learning. This is‘én attempt to supply such a link. If it ;

has any value, it should be testable through experimental and correlational

re3eaich.
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