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THE DIFFERENCES AMONG CHILDREN IN THEIR USE OF SPECIFIC
3 MODALITIES FOR LEARNING AND THE NECESSARY ESTABLISHMENT OF
£ PERCEPTUAL BASES FOR CONCEPTUAL LEARNING ARE DISCUSSED. A

MODEL 1S PRESENTED WHICH EMPHASIZES THE MODALITY-BOUND NATURE
OF INPUT AND OUTPUT, AND ELABORATES THE HIERARCHIAL BUT
INTERRELATED NATURE OF THE MATURATION AND DEVELOPMENT OF THE
NEURAL SYSTEM. THE IMPORTANCE OF THE DISTINCTION OF MODALITY
LEARNING. LIES IN THE DIRECTION FOR ASSISTING UNDERACHIEVERS.
THE EFFECT UPON READING ACHIEVEMENT 1S DISCUSSED. REFERENCES
ARE INCLUDED. THIS PAPER WAS PREPARED FOR PRESENTATION AT THE
INTERNATIONAL READING ASSOCIATION ANNUAL CONVENTION (12TH,
SEATTLE, MAY 4-6, 1967). (BK)
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In a recent news~letter from a suburban Chicago special
education group, the lead article dealt with learning disabi=-
1itles and mental retardation. A plea was made thei the

schocls recognize that "maturationel lags or temporarily
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The article continued with the statement that %... of every

thousand American school age children, 150 will have learning

problems, 30 will be mentally retarded, and 5 will have learning
disabilities and mental retardation." (1) Whether the incidence

figures quoted are correct or not, we are all concerned about

such chlildren, especially those with normal intellectual poten-

tial whoe are_underachievers.

Learning theorles end learning theorists, whether bilolo-
glcelly or environmentally oriented, have most often failed
in Yhelr treatment of this lssue. They have described the
learning process as they see 1t, but have failed to describe
the child who must do the learning. They have rarely provided
us with data on the evolution of individual differonces in
learning abilities of children. Literally, they have never

given us reasons why, according to their theories, the under-

achlever underachieves.

The present paper is an attempt to rectify, at least in
part, thls neglect of a cruclal aspect of learning. While it

1s not the statement of yet another learning theory, it does
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provide a modug operandi for learning, e.g., how it 1s
achleved, and therefore, why some children do not achleve
when it seems as though they should. It also serves as 2
partial explanation of individual differences in the menner
of learning. Througch the approach advocated, 1t 1s hoped
we can gain some greater insights into the problems of the

15% of all school children who are seild to be underachleving.

The present paper. déais with the-initial stages of learning,
especially the early steps taken by chilldren as they develop
the capacity to utilize their maturing neurologicel system.
It 1s not intended &s a criticism nor as a support of any
of the well publicized theories of learning. If is in fact
compatible with any or all of them.

The hypothetical model presented as Figure l. stresses
two features of the structural base underlying the learning
act. First, it emphasizes the unique modality bound nature
af all sensery input signals and all motor output patterns.
Seeond, 1t elaborates the hierarchical yet interrelated nature
cf the maturation and development of the neural system. In
this regard 1t parallels what is known of the physicloglcal

maturation of the central nervous system. *

* In the present context, the word 'maturation! is used to

describe the establishment of the neurologlcal componsnts necessary

for sensory transmissioun , integration and nmotor transmission of
signals within the nervous system. The term *‘dcvelopment! 1is
reserved for the functicnal adaptation of an established neural
pathway .
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Figure 1.
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Figure 1. 18 desiezned to 1llustrate both the modalilty
bound nature of the input and output signals and the incres-
sing levels of conplexity of function as the individual
matures. The modality bound nature of children's learning

gnized in ‘
fact that many children with learning problems appesred to
have greater facility using one input pathway than another
and -- an observation of equal importance -~ they had con=-
siderably less facility elong other pathways. This was seen
mqst easily in children with known impairments of' neurological
structure such as localized brain tumors or accldents affecting, for
example, the transmission of auditory signals, but not visual or
tactual signals. Similar behavior, however, was seen in some
children who had no demonstrable neurolcglical impairment. The
learning behavior of this group of children was so similar to
the earlier group that even today they are sometimes,
erroneously I believe, sald to have 'minimal brain impairment’.
As more children were studied from this modeality viewpolint, 1t
was apparent that a predilection for one sensoxy input channel
over the others could be observed, regardless of whether a
susplcion of organic impairment or pathology was present. This
seemed in keeping with the concept flrst suggested by Charcot
as reported by Freud (2) that each person has a particular
modality of choice in learning, a typology of taudile!, visilet,

and 'tactile! learners.
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Phenonenological deta for the division of people into
learning types seems to abound in lire around us. Toscanini
1s said to have heard every note of music he read. Picasso,
on the other hand, is said to see in hls own unique way,
even the sounds of animals in the field. Pecple select
occupatlons based upon their predilection for euditory
stimull (musicians) while others pursue the graplc arts

(painting) because of theilr visile-ness.

Cliinical data from the handicapped learner or under-
achlever is equally omnipresent, if one is alerted to it.

Sorme chlldren have been known to be so deficlent in auditory
processing of signals that for most environmental situations
they are functionally deaf even though their hearing aculty

is quite normal. Ore such child was incapable of recalling a
telecphone number or a single item from a list of ten items

read to him. Another could not distinguish the letters of the
elphebet at twelve years of age, yet suffered no loss of visual
aculty. Studles of adult brain-injured subjects showed with
clarity residual ability that was nodality bound as they
processed verbal stimuli. A factor analytilc study of the
responses of 168 adult aphasic patients to visual and auditory
stimull on the Language Modalities Test for Aphasia showed

"... for all analyses (& single factor) was best defined by all
ltems demanding oral response to visual stimuli. ... while the
oral response to auditory stinuli appeered as a separate factor."

(3). Still further evidence has been collected from the

.
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behavior of a variety of populations which will be reported

in some detail during the course of the day's program.

Tt should be sufficlent to say at this time that the
goncept o
is no longer purely theoretical but 1s assuming the yropor-

tions of an acceptable fact about children and their learning.

The differential modality distinction appsars to be
related more closcly to the innate capacity of a child than
to any determinable environmental factoxr. No specific
deprivation of stimulation could be found in the home or play
environments of children with poor auditory learnling, poor
visual or poor tactile-kinesthetle learning. In fact, within
the populations studied oclinlcally, such children have been
found to come from all types of homes, including the highly
verbal university setting as well as the almost non=verbal
disadventaged environments. They came from homes where they
were the only child, end from homes where they were the

eldest or youngest of multiple sibling groups.

For most children, the two major modalities seemed to
reach a stege of equalization of functlon by the time they
reached thelr ninth birthday, e.g., whatever lags in develop~-
ment were present seemed to be overcome by that time.

Usually, however, the modality showing the mogt rapid develop-
ment indicated the child's predilection. Perhaps from this
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it might be said that a modality metures due to some

innate neurological tendency -~ for thc audlle child, the

auditory pathway maturcs soonest; for the visile chilqd,
there 1g an accom=
penying developmental sequence =- again, the earliest to
mature nominates the earlier development of functlon. The
audile child, then, not only matures carliest in an audl -
tory sense, but develops hls more mature pathway with the
areater case., Here, use of the pathway assists with its
development It comeé to complete function and use at an
early age. Practically, thls would mean that both percep-
tual and conceptual function would develop early with
consequent early and accurate acquisition and use of speech. y i
The visual function of such an taudile! child could be elther

rapid or slow in its development. If 1t is raplid, reading

would be accomplished easily, but if it 1is slow, reading
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night be delayed somewhat, by the necd for compensation to
ggsgist the auditory pathway. If the visual were very slow
indeed, then reading might present a real block since only
the auditory percepts would be available and, vhile reading §~

/
i1s more than & visual skill, it does require vislon.
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The visile child would pose guite a different problem.

SRR T

If he 1s average in asuditory learning, hls reading might be

:
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slightly affected in the early school years. If, however, he
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is mexrkedly slow in auditory perceptual dewvelopment, only
high intelligence providing almest automatic compensation
would be helpful, or the services of an alert and patient

therapist.

To understend the effect of modallity preference on
such skills as reading, speech, spelling. &t cetera, one
must not only be able to isolate the preferred modelity,
but be able to assess the level of achlievement and the poten-
tial for training of whatever modality is delayed in its

development.

While the emphasis here has been upon the development
of visval and auditory pathways, the visuo-motor and moto=-
Kinesthetic pathways need eéual attention. In some ways they
are perhans the better attested of the developmentally rela-
ted modality functions, as Frostig (4) and others have demon-

strated.

Attenpts to reduce the effect of a lag in developmental
progression 1ln any one of the modalities hag been somewhat
equivocal. Audltory training for children with slow develop-
ment of such processcs as discrimination, memory and sequen-
cing along that modality has produced zood results in some
children, and falled to produce results in others. These are
clinical data, however, and should be studled under the more

rigorous analyscs of research. For what it 1s worth, however,
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those children with pcor audltory discerimination who showed
whet was belleved to be causally related speech articulatory
inaccuracy failed to improve 1n auditory discrimination with
directed training., On the other hend, children with inade~
quate auditory discrimination who had difflculty learning to
read, again with supposed causal relationships, dia indeed

improve in discrimination with training.

The major importance of the modality distinction, lies in
the direction that it may slve for assisting the underachlever.
Too often the remedlal reading teacher follows the same pattern
in remedial work that the classroon teacher follows in general
jnstruction. We have long assumed that a.particular method or
pattern for teaching or remediating the art or skill of reading
was aﬁpropriate -- whatever that method might be. The concept
of differential modality proclivity would aresue for tailoring
the instruction and the remediation, cspecially the latter, to
the capscity of the individuel child. To illustrate the prob-
lems that arise when this is not done: consider the child who
has an inadequate eauditory perceptual ablillity as demonstrated
by his incapacity to differentiate the sounds of the language,
retain and recall them, sequence them properly, or assocliate
them with previously learned visual or tactual-kinesthetic
clues, when he is faced by an instructional or remedial program
based on the learning of phonlcs. Consider, oprositely, the

child who demonstrates a slower progression of hils visual skills
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than 1s expected of him, who is faced by @& school systen

approach chat fosters sight training. In either instance

.the failure to recognize the differential modelity dis-

tinctions for these children almost fore-dooms them to

fellure in achievement of reading. While this may affect

in a major sensc only a minipnum of the children who are

underachievers, it may be partially at the base of a wide
variety of other problems engendered by the original

fallure. Perhaps the entire thesis of the argument for
considering the modality distinction can be most succinctly
stated as providing a way of understanding the underechiever.
Tf indeed he can be seen as a child who is underachieving
because of sone real nodality distinction, then programs

can, and I telleve will, be developed that will be of

assistance to hinm.

To this date, attempts to predict reading problems

from results on prior perceptual testing has been less than
rewarding. While it is true that a greater number of child-
ren with poor reading achievemsnt shbwed poor visual discri-
nination and memory as well as poor auditory discrimination
and menmory, the number of false positives has made the
prediction an unlikely one, However, at the time when poor
readling achlevement can he identified, the presence of poor

visual or auditory perceptien can point the way to directed

remediation.
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The second important aspect of the nodel presented as
Flgure 1. is the time-bound progression of the neural system
buillding each succeedins layer upon previously developed
layers both in the sensc of maturation and development. The
Infant begins life with a mature and well developed reflex
systen which soon differentiates into a bridge permittine the
flow of environmentally induced sipgnals which proceed from
input through integration to output. At this stage, psycho-
loglcally, only recognition is achieved, Put not comprehension.
At this level of behavior, the child learns to imitate end echo
his environment. He learns to discriminate the sounds of the
ianguage ne hears and later to differentiate the letters and
otner forms that he sees. TFinally, he develops his highest
level of neural'behavior -~ he receives, integrates and
expresses signals from a variety of modalities with comprehen-
slon of the input, synthcsizes and associates the interpreted
slgnal with previous learning, and formulates an output siznal

with intent to comnunicate.

Two kinds of learning, then, are evident -- the perceptual,
pre-linguistic pre~operational learning described most com=-
pletely by Pisget and his followers as 'sensory-motor learning?,
and the more complex, conceptualizing type of learning with com-
prehenslon and intent. Attention in this paper is directed to
the former, not because it is felt that this is the more impor-

tant of the two, but because it seems that there has been
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overemphasis on the latter for beginning lesrners of any new
sklll. Thls overemphasis has led to a tendency to focus on
the chlld's attack on new learning at the conceptual level,
frequently before the child has established a proper percep-
tual base for that learning. Werner and Kaplan (6) in their
study of symbol formation, pointed out that "...a fuller
psychological insight into all representation, including
lingulistic, will be obtained only by operating on the assump-

tlon that linguistic representation emerges from and is rooted

in non-lingulstic forms of representation."

The child having difficulty learning to read, it is here
argued, may well be started at too high a level for him if
comprehension 1s demanded before he has mastered the pre-verbal
perceptual distinctions necessary for phonic interpolations.
The development of the maturing perceptusl level can be seen
in the progressive achievement of such skills as discrimina-
tlon, retention and recall of sounds and letters, sequential

ordering of phonemes and graphemes, and the ability to inter-

related one with the other.

To 1llustrate what it 1s the child must learn and be able
to use at thils pre=-comprehension level of behavior, let us
explore in some detail the act of auditory discrimination.
This au&itory perceptual function is the ability to differentiate

each sound of the language from every other sound of the language;
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at its grossest level, for example, the ability to separate
vowels from consonants, then vowels from other vowels, and
finally, consonants from other consonants. Vowel discrimine-
tions are, for the most part, well accomplished by all but a
cniidren by the end of the third year, yet all of

us experlence some difficulty dlseriminating certain vowels
from others, when spoken -- did he say /pen/ or /pin/ ? is a
common adult question, when the ccntext doesg not provide a
satisfactory clue. The difference between the /e/ and /1/ when
used medlally in a single syllable word is & minimel contrast
of considerable difficulty. 'The distinctions between some con-
sonants is equally difficult -- /p/ and /b/ for exemple cannot
be considered as within the differential speaking armamentarium
of the child untll he can listen to word pairs like /pat/ and
/vat/, and /pin/ and /bin/, and recognlze them as being
different. The linguistic term for this recognition of differ-
ence 1s called the method of "minimal contrasts" (7)e A grows
ing body of research now points to the fact that thls ability
to form minimal contrasts is a develoring process that goes on

quite normally in children through their eighth year of life.

| W

Some children develop the ability early in life == their speech
efforts reflect this early development, They speak accurately
almost from the onset. They have the 'ear' to gulde their
speech attempts. Other children, however, develop this discri-

ninatory abllity more slowly and their speech accuracy often
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pirrors their development. Some children have difficulty with
auditory disecrimlnation throushout their lives, and lesrn to

speak wlth accurscy only by compensstory meens.

Turning back to what hag hceen sald about Charcentis conw
cept of learning typolongy mentioncd esrlier, the child with
mood intellisence but slew in developnment of auditory discri-
mination ability would undoubtedly nwesd to be thousht of es a
'visile' child, or perheps 'tactils! in his learning, whlle the
child who spesks eorly and accurately, but later shows sone
Alfficulty acquirlry the distinctions ncecessery for differenw
tlating visual forws would most probably he faudile! or ltactile!,
Sore children, of course, will be found who sre slow st develop-
ing any of their nerceptusl skills, regardless of the modality
involved. These would need to he classified as mentally retarded
since they weuld have no avenue open to them for learning -- and
after all, that 1ls what we mcan by mental retardation -- the

irabllity to learn.

Stress needs to be placed in inltial stames of learning,
on this perceptual level, or the later lesrnin: et the conceptual
level may he faulty and without a basic structure upon which the
child cen develep his lingulstic skills. Where & lag in the
dcveloprental process alon~ any of the nodalities can be deter-
nined, the remedlal tesk secems most prorerly direccted at thst

nodality ~- yet 1f success cannot be achiewved through such =

:
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¢cirect approzch, the teacher should not hesitate to turn to
the other modalities, since reading - like speech or writing
or spelling - cannot be considered the product of any single
modality but rather a confluence of them all. It 1s bellieved
that this generalized attack through parallel alphabets 1s
the source of the success achieved with such teaching approaches
as the Initial Teaching Alphabet (8) which takes advantage of
s, common alphabet of sounds and letters. Similarly, the
T1linois Test of Psycholinguistic Abilitles (9) develops with
considerable acumen the modality differential in language
acquisition, especially at the conceptual level.

No brief is held here for or against any specifilc teaching
method. It is believed that any method can be adapted to the
purposes of modallty distinctions or reduced to the level of
perceptual function, 1if that is needed. Every teacher and thera-
pist whnse unlikely task 1t 1s to make every child literate must,
at thils time at least, be ingenious enough to previde the
meterials necessary for such teaching. Unless my estimate of
the commercial adjuncts to reading 1s 1ln error. however, and
unless the proposed approach to underachievement turns out te
be totally unsuccessful, materials will be produced in greet

abundance .

The peper stresses two factors ~-- the difference among
children in their use of speclflc modalities far learning, and
the necessery establishment of perceptual hases for conceptunt

learning. It is hoped that et least for the child in need of
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renediotion, educaticn can take on the nature of & child-
ccntered progorai, and shift away from our ready acceptance
of automatlization and conformity. While we speak of educe-

tlon 1n the mass sense, it 1s the individuel child who must

ond
e Ve

L . L8

learn. It is for his ~ood that the ideas here prono

been formletcd,
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