THE., UNIVERSITY OF ALBERTA w T

) . . . \

AN EXAMINATION OF CROSS-MODAL TRANSFER IN HEARING
AND“HEARING-IMPAIRED CHILDREN '

s < by \\ ’ ’

PURSS : S
: @ BARBARA KLEIKN o . o

, L \ '. ‘0-
" "A"THESIS | .
. n ) R \
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH -

IN PARTIAL FULFILMENT OF THE REQUIREMENTS JFOR THE DEGREE

OF MASTER OF EDUCATION K
IN

EpUCATId@L PSYCHOLOGY

/

o

DEPARTMENT OF ERUCATIONAL PSYCHOLOGY

EDMONTON, ALBERTA

.FALL, 1973 T v



©
ABSTRACT

It was hypothesized than an inability to pérceive
auditory.stimuli is cause for difficulty in perceptual
processing of certain senséry information. Siﬁty—six T
hearing iﬁpaired and nofmal-hearinq subjects were tested
on intra-modal, intra-condition, cross-modal and cross-
condition transfer pfoblems. Mean totél porrec{'responses
to the problems were compared between and wiﬁﬁin the groups
of normal hearing and hearing-impaired subjects. ' Hearing

N

subjec?s produced sigmificantly more correct responses
than deaf subjgcts onncross—modal‘@nd modality—incongruepf
tasks. As expeétéd, no diffgréhbes between groﬁps yeref
found when tasks. involved st;muius distributiong in which
both gioups were equally eXpe;ignced; It was concluded
that the poorer performanée of the heariﬁg—impaired sub-

jects could in“part account for their linguistic and

reading difficulties when they are taught in‘a'tfaditiongi

< &

manner.
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CHAPTER I
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. R . ’ .
: i;////- INTRODUCTION . |

Background
In recent years,‘a/great deal ef'literature con—

~cerning the phenomenon of cros s-modal transfer has been

accumulated. ' ¢ . ' T

<

A simplistic deseription of this phenomenon is
Y s
provided by ank and Bridger (1464) as, ". ;..vthe .ue of

information acqulred through one sense modallty in solv1ng

\problems presented in anotRer modality." - The factors
¢ -

\

1nvolved in cross-modal transfer have been examlned for

'

various purposes, some of them heurlstlc.' Most of.the

.

studies related toV£his'subjectAhave»centered around find-

Pl

1ng 1nstances 1n which the ph%nomenbh occurs, how it occurs
and ‘why so&e modes of presentation are’more amenable to its
occurance than othersr Among the studles most relevant te
educatzon are those conducted byxBlrch and Belmont (1964)1,”
i}that have related the lnabllltx to transfer and 1ntegrate}

rngnrmatlon acrossjnodalltles to readlng retardatlon.

.‘.A This thesis Wlll present ‘an explanatlon for the F'.ﬁ”

- dhu&ually lafj!kproportlon of readlng retardation among ‘

the deaf population (Vernon, 1970) ,e;/ | :
' »The correlates of reading retardatlon are of

0] o .

PR
el
Ve [

.

particular concern.. The ofﬂen stated reason for



/

>
//

~o

this retardagion is la4 uage deficiencf But language

> ’ - ):

learnrng for the scho;l aged dear child is based on'read—
fhg, 1n0wh1ch case a more legltlmate problem to explore -
would seem to'be the Correlates of réading’ retardatlon.that
result in’ perhaps concommltant llngulstlc deflclency

b~

- Readlng has been.charac;erlzed by educators as a

‘process involving transfer from visual-spatial symbols to=

; ’ ) .
auditory-temporal equivalents.' The‘underlying assumption

of this characterlzatlon supposes that the language upon

7

which. reédlng is based 1s audltorally acqulred This
'

assumptlon is easily appreclated when one 1is considerlng
» / \

teachlng reading to a child whose hearlng is unimpaired

o -

and/has, in fact, an audltory language foundation. For '
spch a thléf readlng is to a large exteat a cross—modal
transfer performance.,‘For a’hearing‘cbild the inability

to integrate 1nformat10n across modalltles may be the R
result of 1nadequate1experlence with such tasks (Glbson,
1969) However, we ire concerned here w1th an explanatlon
‘of readlng retardation among the deaf. i' P‘ | ‘

The 1anguage base for the deaf child is vxsual

l

A

This is. deménstrated in O dﬁﬁnot and Hermelln s study of hﬁ_f




~

-
process tempo al *inputs:, or may try to conv¢rt them sgnce
poy

» they are spe01f1c to only‘the audltory and tactile modal—
ities. The deaf'child learns language vrsua}ly. 1f
language is Visnelly—based for theAdeaf and the"components
of'reading are visual-spatial stimuli, then the\problem»of
learning to read is one that isnintremodal and_not'cross—\

' modal and ‘perhaps rather easy ' Reeding renains a‘transfeg
'task but a transfer from concrete objects, spatially .
distributed to wr1tten~words, also spatlally dlstrlbuted.-'.
. The 31gn1f1cance of this paradlgm will become clear . .
" when we consider —the p&evalllng method of readlng instruc—w‘
~t10n for the. deaf. When young deaf chlldren are glven .

. —_——

1anguage tralnlng, there is usually a contermlnous 1ntro-

ductlon to readlng (McGinnis Method Tracg@Cllnlc Hand~-
book) ‘ Sounds are broken down into phonemes and later
cdmbined into sequenCes.’eThe child is-expeCted-to "read

.

the llps" as well as to focus ‘his attention on visible o
VOcal operatlons (e. g., movements of the Jaw), d1§t1nr

: guishlng facxal expressrons.- Tactlle responses are als?//*

’ . Wy

expected (such as feellng the V1bratlonslof hi vocal \\_ Q;g
folds).: ‘The " Chlld 1s then expected to 1ntegra&eAend'l’.hﬁ
:?nderstand")a sequent1a1 arrangement Qf agl these Stlmull. R
“Furthermore, the Chlld 13 then requlred to use the 1nfor-' |
mation‘he has acquireﬂ from thls tralnlng procedure and "v’;5
o reproduce\it motorlcally (1nvolv1ng another modalrty) -

omesxnvestlgators (Blank_& Bridger, 1964) were‘

unable to;elzcit cross-modal transfer responses 1n thelr ;;ff



:younger subjeCts. ;et many'edueaters aed pégents expecgg.
the deaf Chlld td\nét onIy anterpret a temporal sequence
_through a visual mod(llty, ‘but to transfer whatever 1nfpr—
mation is bejmy prgcessed to.a motoric modallty. Not one,e
but many diéual stimuli are-presentéd. Tﬂis seéa‘ngly‘~ .
impoasible task is compounded when the ‘child reaches

school age and must begin learnlng how to'Yead .

3

. Readlng thus becomes another transfer problem;
Visual temporally presented st1muli (llp—readlng) are ‘
a85001ated wiéh v1sua1 stlmull that are spatially dlstri—
buted. All temporal stlmull areguiﬁbcfed ta be assimi-
lated, proceSSEG and transferred to a visual 1mage (a . -

"~ word) and transferred across modalxtxes agaln to be |

| verbalized Another dlmen31on to this 1nstruct1 nal pro-

) cedure invo;ves not. onlyhptocggglag~zhese stlmull to be

3 stored, bnt rooaiting theh for meaning.- Beyond the fact‘

ve 'Lfassociations to v1sual stmmull are. expected
to be estxblished. the chilg must be able ntlfy the

word. or vilual ntimulus. meaningfully; i.et to recognize

1&: uluoqiated concrctn objec£ f ‘_,_""‘

%tf‘?- Learning to read for the deaf child is a phenom—v 5

-

enon so mnch more camplex than 1t 13 for hia-hearing'peers;i

that ré%arded neading and 1ingulstic deflczengy would seem :

to be accbuglishments in themselves.'ﬂ_?:*

. LR - -
. . «,"“" r
: ’
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Statement of the Problem
This thesis maintains that linguistic and reading
ability for the deaf are one and the-same; that competence

N

in both is predicated upon the ability to process perc

3N

tual lnformatlon Thé perceptual proc‘gs with which this
study is concerned is ;he coding of infédrmation presented
either spatially or ‘temporally within or between different
sensory modalities.

‘, Past research euggests that a sensory deficit will
impede an individpalds performance at the coding and inte-
gration of sehsgry ineut. This thesis proposes that a

sensory deficit such asldeafneSs'restricts individualsdfb\
r_

the intact sensory modalities for the rcception of inf

mation to be coded,and ptocessed, thus precludin ﬁhem
from experlences available to persons not sensorhly
0

gsensory information is a function of/experience wit

S

deprived. Thetefore, facility,in coirlcal proce551ng of

such information.

Until a plausible explanation of reading retar-

4

détion'amoﬂc.the deaf cen be determined, research designed
t
to modlfy 1n?truct10nal strategles or presentation modality
\ ]
will not, be soundly based. The review of the literature (7;

(Chapter II)‘is'focused.ogﬁpossible detérminants éf

reeding retardation among the pre—lingually'deaf'pOpu—
latlon. -This examlnatlon w1ll ‘be concerned with the
LT "
}

pencepﬁual facets of the problem as opposed to the . .

lxngu18t1q,con51derat10ns--although both are 51gn1§i§ant
s



'

The responses of deaf and hearing, children to
differen£ modalities and condifiohs,of Stimﬁli for preseA-
tation and;transfeﬂ'were evaluated. The optimum presen-
tation and\respongé modaliﬁi%s-were determined by a
testing’procedure invélving_various m;dalities and condi-
tidns in combination. The findings of the study generated
suggestions for altgfnative methods of instrpctioq and
language vau1Slthp,f0r"thQ congeﬁltally deag child. @l

t n L \ .

r

6



CHAPTER 1I
THEORETICAL AND METHODOLOGICAL BACKGROUND -

A Theoretical View: Languade and Its
Relation to Simultaneous and
Successive Processing,
While language probably does not function as a

&ediator in cr9ss—modal operations (to be explicated in

the seotioq on mediation), language is-a phenomenon which

to a great extent is.dependent on cross-modal and simul-

taneous and successive information processing (Hermelin &

O'Connor, 1975). As Lashley (1960) so aptly ;nforms’ﬁs,

linguistic performance, including verbal responses and

syntactical arrangements of language units, is not a

manifestation of structuring which is inherent to the

language sysfemt Language performance is, rather, a conse-
.quence of a potential characteristic to human beings; i.e.,

the ability we have‘to arrange linéuistic cbmponents into
a particuiar kind 6f serial order, io perceive such afrange—
/Nmengs and therwise éaxfy out the necessarybinfegrag;én'of
stimﬁli aéibss modes Yor either the delivery or reception '
of linguistic forms.

Since we owe a significant degree of our under-

standing of the integrative activities of the cerebral

s . . »



/
e

s

; coizex to A.:R. Luria, it is appropriate to begin a dis-

. LA . . . .
cussion, econcerning the relation of these ac¢tivities to

the phenom%nﬁﬁ of language, with this renowned Soviet

@ o .
psychologistg ‘In The Human Brain and Psychological

\]

Processes {1§€6); Luria has provided a division of inte-

L4 Q -
LY P

gratlve acg1v1ty 1nto the two forms 1ntroduced by I M.
Sechenov 1n 1878 These two formis of integration'are -
simultaneous and Successive synthesis. Luria related his

observation that simultaneous and successive synthesis

appear to occur at three different increasing levels of N

o A ‘
comp;exity in human behavior, which he designated as the

(1) perceptual, (g)<ﬁmestic and (3) intellectual levels

of operations.

Beginning with an example of an instance of simul--

taneous processing at the perceptual level, Luria-remarked
% that when glancing at a complicattd picture, although one
tends to examine the parts gradaally, dlStlDQUlShlng the

essentlal elements, ". . . wé synthegize them into a 81ngle

A

entity, a unified visual structure [p. 741." hnalogously, /

/

stimuli ‘felt by the hand are explored consecutlvely B&%
are lntegrated into a 31multaneous scheme when procassed

by the brain, and are then rendered as a unified 1mage,
Ny
Similar processes of synthesxs were noted to take place in' .

the acoustic analyzer for example, in the form of chords,

Such syntheSLS is equally ev1dent at’ the mnestlc

’ g
. level of process;ng. Lastly, the 1mportance of simultaneocus



‘

synthesis was stressed as a ngo;tion for complex intel-
lectual processes "mhether the grammatical system of a
iangﬁege.or a system of arithmetical concepts [p. 76].;
"The grasping of any s?ste of relationships . . . 1is

impossible without arrangemgnt of the elements into a
LB . ' :
_ ) :
simultaneously surveyable scheme [p. 76]." This is evi-

-

dent in the, fact that a disturbance of the simultaneous

‘

function can effect a "disintegration of . . . correspond-
ing grammatical relationships [Luria, p. 76]." On the

bagis of observations of patlents W1th Lrain lesions Luria
i

suggested that th¢ parieto- occ1p1tal\reglon of the cortex

spec1allzed for the synthesas of elements into spatial

4
-

v

groups.

ﬂ " Following. hli discussion of the levels of rsimul-

ll\'

’taneous synthesis, Lurla dsscrlbed its perceptual counter-

\

part, successive synthesis. Such synthesis functions 1h\§

N P ' \ : o -
dissimilar manner to the extent that stimuli are not
31mthaneously surveyabie, blt -are unlted 1nto a serles

»such;that each stimulus is a part of a serial order in

'vwhlc*'they are 1nterre1ated as lin of a chain. Luria

- o . o . .
-has proposed that thelparleto-tampo 1 region of the brain
is requhéible for the synthesis_just escribed.
S
Examples Luria ‘used to demonstrate this operatlon

>

L]
r

'at the perceptual level ar\\n melody, in which elements
are organlzed in t1me and any skllled movement in whlch an

1nit1a1 mqvement eVOkeS the expresst9n of a SEGlelC order

‘of other movements, formlng.a "k1net1c melody [p. 78].

M



)

1archy of 1ntegratxons 1nvolved 1n the expresslon of .

With respect to language, which is a manifes- =
l .

’

tation of a seg;entlal system at the 1ntellectual level,

Luria cited narrative speech, cbnflrmlng Lashley s
»
observatlons., ‘
In accord with Luria's theofty, Lashley delineated
L J ’ ,
- -~ R

language as an advanced form of integrative function&ng,

N

when, in an essay entitled, "The Problem of Serial Order,

|t

e T

(1960) he degcrlbed the phenomenpn as representing
”... . in a most striking form the 1ntegrat1ve fuqctions,
that are characteristic of the cerebral cortex and that

\' ) B . . -~
reach their highest development in human thought pro-.

‘

‘ T4 . s -
cesses [p. 507]." He pointed out that temporal inte- §
gration is not exc1u51ve to language, but can be found in

all coordlnated movements of " humans, as well as those of

¢
‘4

'other animals. While temporally 1ntegrated actlons occur
among even insects, "tbey ao not reach any degree qf
complexlty untal the appearance of the cerebral cortex

Ip. 5081 e B

5

Considerlng the structure of the sentence, Lashley‘

suggested that ‘numerous 1ntegrat1ve‘processes ¢an be

a

1nferred to take place 1n the process of their construc— .

tlon. He thus proceeded to descrlbe in detall the hler-

hflanguage. Lashley presented a detalled anary51s of the

4 ~

pronnnciatlon of a word R S f,‘,\

1

Pronunciatlon of ‘the word "rlght" consfsts flrst of

the retraction and elevation. of the tongue, expiration

.of . air and actxvatlon of the vocal chords, second,
[ }- 1 T S B : ,

v
—

10



Coiag

L
depression. of the tongue and jaw; thldd, elevation
of ‘the tongue to touch the*dental rldde, stopping
of vocalizatien, and forceful explratl n of air
with depress$ion of_the tongue and jaw . . .
Pronunciation -of the\word "tire" }nvolves the same
motor elements in revexse order. Such movements
occur in all permutationg-{p,-509]. %

P

Not only has Lashley preSented anVerﬁ graphic
. /

“account of the complex1ty of the enunc1atlon ‘of a word,

even more 1mportantly, he alerts his readers to the fact
that the order of the motor elements is not due to an

intrinsic association between them, but is 1nstead the

L3

'result of the control or dlrectlon of some dlscrete

agent. Lashley next aivanced his proposal to account

i
.

for the syntax of senteqces. -

From such consideratlons it seems to follow that
syntax is not inherent in the words employed in-,
the idea to be expressed. It is a generalized
pattern imposed upon specific acts as they

occur [p. 511]. - . . .

Lashley presented a convincing argument to demonstrate the

generality of the problem of’ syntax in the followxng

N

statement

‘
-

. ¢ . the problems raised by the organization of

" language seem to be characteristic of almost all
other cerebral activity,. There are a series of
hierarchies of organlzatlon- the. order of vocal =
movements in pronouncing the- words,’ the order of
words in the sentence, ‘the order. of sentences in-

- the paragraph, the rational order of paragraphs :
in a discourse [p. 515]. (empha61s added)

By provxdlng a comprehenslve analysis of the sym-'

bolic modes 1ncluding v1sual 1magery and language, Palégo,

*‘i- Tutd

in hxs.book entltled Imageryvand Verb l.akocesses (1971),

developed the theoretlcal dmscussion concerned Wlth@the

. ) b

iy

11
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integration of s€imuli. Paivio imparted a modality-
specific viewpoint when he expressed that the verbal system

Vs . N
is specialized for sequential processing dealing with

.temporally organized patterns,‘while visual %ercepuyon can

be regarded'io be specialized for parallel processing &f
- f

spagial stimuli. He spoke of Neisser, who suggested a

. principal of operationally parallel functioning in

addition to parallel organization of stimuli. Opera-
;ticnally parallel functioning is not necessarily simul-" -

taneous,‘es para11e1~€unctioning is. Instead if icems
‘can be serlally ordered but any element in a system is
nc}xdzcendent on the outcome,of eﬁother, they function
independently; On the othe; hand,‘sequential‘pro;essing'

is deflned by the interdependency of the units in the o

a

sequence, i, €., one point in a sequence is determzned by

!

the p01nt prlor to it and in turn‘défegmf:es the ‘next
in the series. Vlsual 1magery,‘accord1ng to Pa1v10, is a
parallel prccesslng system, both spatlally and opera- .
tlonally, but it has a cap;c1ty for~ser1al processxng.

: Paiv1o found parallel and sequent1al proces51ng
features in the verbal symbolngsystem as well H ver,

.
he qualifzed, because the verbal symbollc system is

fuﬂctiona11y1associate¢ w;th the auditoxy:motor system

1t jhfonl 4operat10nally parallela’ Hé/cldumed thatudue}f;

f‘\to considerable freedom of ChOLCe or 1nde[endence of theﬁ




13
— N .

there are different ways of saying ‘'it; this process is

‘ ,
operationally paralle“?p. 36]." However, this argument

seems a bit weak. Paivio's statement that meaning is ”~
"
determined by the orderly arrangement of units is more

v

.convincing, _ ‘ : e
There has been some research whioh has called into

question the existence of the simultaneous and successive

<

I processes., These conditions may or may not oecur in the
processing of information as described by the above inves-

\\vrf ?A
tlgators, but it appears 1mportant to retaln these con-~ “ﬁ}

Y

’

structs for the purpose of describing the natd;e of 1n§ht
and response (see Tulving & Lind%ay, 1967; and references

they make to Treisman & Broadbent and Gregory).

-® : B Physiological Attempts to Explain
Integrative Processes
" Most of the research is 1n agreement regardlng

the obv1ous--that theg/Jls an lntegratlve mechanlsm' e e

responsxble for the synthe51s and equlvalence of dlfferent

sensory es. That experlences seem to be Pl) equl-

’ potentlal and (2) 1ntermodaly reciprocal, has led many.
‘xnvestlgators of: this phenomenon‘:zwconcelve of cross-

"'modallty as a functlon regulated by‘a (o screte mechanlsm
vahich operates 1ndependent of the efferent system. The'

‘v qgeatlons, however, remaln.. What is lt? Where is 1t?

-

-

67.1What color lS 1t? How many ‘is 1t? The pursult for some'f
phyﬂ;ologlcal manlfestatlogs of this mechanlsm to provxde

':ﬁf observable evidenca of 1t$ ex1stence is not wholly .‘~

' . "4. . . ‘ e v . K - ."_, h e R . ‘-




dissimilar to the'evolutionists' search for the hypo-

+

thetgcally deduced missing Iink.
It is perhaps the case that -process can be hypo-
thesized on the baefs of an understanding of ihput ahd |
response——the conceptua}ization to follow is ap-illus-
tration intended to explicate a relationship: that of
the input, proceés, response trilogy (see Figure Eﬁg
This framework should elucidate SOT@?Of the
structural amblgultles concerning the system of cross-

modal coding and simultaneous and sucdessive processes.,

. Though the "process" could be the same mechanism-xespon-
sible for’poth cross-modal integration and. the integratibe .

activity of simultaneous dnd succéss{%e integration, they

1%

may on the other hand be different mecBanisms; It would
ff the case that the mechanism'is the same for-both pro-

’_.cesses Lff;timull were in fact modality- coigﬁneﬁb - The |

t’

’lustratloﬂ, howeéer, lS 1ntended to applkf;o Qo R
e
This 13 not an attempf' to suggest thﬂt b? such

L /.

an effort we can derive an explanatlon of the“"p%gcess"

wh1ch Wlll be emplrlcally satlsfactory However1 the .

l e

conjecture does suggest a viable directlon of conoehtratlon

o —— D

,for further research, as well as a framework from whlch to

examine; the research 1n retrospect. Thxs is. to say that

'V

» q;formation deacrlblng the contlngencles relating 1nput

N

"f>to response would enhance our efforts to underst "d the

5conduct of the Erocess., P0351b1y, once we are ' pahle of
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nature of a stxmulus and response to account for the
qu{%éleqse among sensory godes and the way 'in which

o ) . » “
traﬁsfer occurs, including éhe nature of simultaneous ;:

Fe

. ana\succe591ve integratjon.

K’ What follows is a summary of just such a search

-

fbr an 1nte9rat1ve mechanlsm. A$hree persons in particular
bave presented cogent descrlptione of the physiological
'activities hypothesized to be responsible for simultaneous

land successive proceSS1ng and modallty equlvalence.'

g.'. .

2 Attempts to explaln the mechanisms 1nvolved in

\“‘ ! v

¢erebral 1ntegrat1ve functlonlng seem to have begun thhjf
D%gla (1966) and his studies of brain-damaged patlents.
OﬁsenV1ng that dlsturbances in the visual and acoustlc

Y\ .
spheres resulted from lesions in spec1f1c -areas of. the

.

’
brain led Luria to conclude that certaln areds of the
S}

cortex specialrze in’ the synthe91s of st;mull 1nto simul-

1 6\"° . \
taneops groups and succegszve serles (p. 79)

Wﬁereas leslons situated w1thin the par;e -occ1p1ta1
region of the cortex. causes disturbances ofX the
ynthesis of elements: into simultaneous ( patial)
groups. investi®ations of patients with Yesion of
\the ‘anterior regions of the brain and pri ily of
the £ronta1—temgpral reglons, yleld completely
.di fferent results’ . ‘ They are primarily -
;aqﬁpciated with the analysls of stimuli separated
from each bther in time and with, their synthesis -
ginto suqcessiue seriesftp. 1031 (emphasis added)

_fi organlzatlon, we, can use our kncwledge about the
Hf .

l6

»

LA
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specialized, ispa deduct&on deriveo on the .basis of

observing impaired subﬁectg,bﬁhioh for some seems to be i
an‘unsophisticated jump. to conclusions. However, 5&9"

association between particular sensory modes and certain

integrative functions is not entirely unfounded, as other

{

research has demonstrated . _

K. S. Lashley (1960) submltted that t%ere appears

-~ ! ~
7

to be a mechanlsm responsxble for paralle& and sequential . -

‘'organization.: LashleyeconClhded that nervous organization'
. ‘ . . N

Q
v -

probably*%onsists of "elaborate systems of interrelated” -

0.

neurons capable of imposing certain types of_integratﬁon
upon a large nhmber of widely spaced effector'elements”

[p. 526] ¥ He hypothe51zed that successive and 51mu1- v
taneoua systems. are dlst‘ict in_ that succe551v1ty;seems to
be a g@nlfestatlon of temporplly dlstrlbuted waves of
.effector excitatlons, whlle simultanelty occurs wheh

receptor and effector elements are dlrectionally polarlzed

{

RS

iaiLashley referred to these processes as a sort ofﬂsub- :

Astratum npén whlch other activrty 1s bullt [p 526}!{4?

: - With re?ard to language” a recognlzed complex type f;

f;?of lntegratipn, Lashley positea that before words are used  ,

f,ln a sentence they may be held in a state of partral -
1

7:gexe1tatlon, or prlmed, ‘as. he desrgnated it, while’ another 'fjfjfﬁ

?fﬁneural system scans the arrangement to deteLmine the order 'Vr_ﬁ;f'

}'ﬁin whioh the sentence:wi'b‘be emitted's "that elements Of

”}fthe senten'e;axeir"'°




18-

o Y
6nﬂer'ié imposed upon thém in expression, suggests that

o
some scannlng mechanlsm must be at. play in regulatlng their

temporal sequence [p. 422]. Lashley N p051t10n rests.ln

the hypothe81s stage of sciencing, butﬁrepresents a very
‘ .
credible v1ewp01nt nonethelessl__g ‘ ’

Karl Prlbram, in Languages of the Brajn (1971)}

seemed to concur with Lashley. He discussed the work of g
Don Perkel and Theodore. Bullock (1971, p} 74), who have
studied simultaneous and successive codlng in fish. '

Although Prlbram had nat been able to. xsolate analogous

—

processes in the human’ braln, he suggested that" if 1s_

highly p0551b1e that such codlng operates in man as well,

Essentlally, Perkel and Bullock examined the radar dlkegﬂ .

R RE o

81gnals dlscharged by the electrlc organs of the flSh

There appeared_to be;evldence of5tempof81 egégﬁ‘fﬁ the
Aform Of t ' ’. . | . - v,\\". _ /‘;
;\ . ;V. shifts in. latency, the duratlon \f‘bursté, N
: the overall perablllty of firing and the variation
~» -in%his probability, the incrementing or decrementlng o
. of firing or its rate of change are all .altered in’
‘one or. another set of COndltlonS [p ,74]'v A

3 Perkel and Bullock referred to the spat al codlnglthat ﬁhey
Flobéerved as ensemble" proce931ng. Arrays of paralléi
lnerve flbers or spptlﬁlly dlstrlbuﬁed "meulse trarns" were'
_'"iobserved to suggest this.¥ As Prlbram reported, Perkel and
~1f8ullock hypothesxzed that prebably another mechanlsm in EEE

: ?-,the Central Nervcus ﬁys”emlwas resp0n31ble fex ;nhegxatlng fg“w*




mechanism would account for the integration of stimuli

in thevhnman brain. He believed this mechanism to "take
place at neural junctions in the production of slow
_potenthal microstructures reshlting‘from the interactions

\ .
among ensembles of neighboring”and successive impulse

coded signals [p. 74]." It is evident that before psycho-

logists w;ll accept this account, Pribram's physiological

- Ay

_explanatory'"package‘ must be adopted in its entirity.

Only further resgarch can;determlne its validity.
N .‘ . ‘\ Fa ) . ‘ . . .
AN
-

Summar : . ~\jdﬁ

A,

S
;-

Three noteworthy investigators, Luria, Lashley and
L]

Lyzd//have commented on the phenomenon of language and
its relatlon to certaln perceptual processes. All three
maintained tﬁat the conduct of languagc at various levels
of complexity is dependent upon cortloal 1nformatlon pro-
cessing of a blnary nature. These processes are 81mul—
taneous and successfve xntegra:i?é,Of stimuli perceived
through visual, audltory and tacfhal modalltles.

‘Luria diécussed the (1) ‘temporal aspects of succes-

A ]

51ve synthesis in whmcﬂ:@ serial order dominates the

i e - [-.v ,: lf/ °

organlzatlon of dlscretebstlmull, and (2) ‘an apparent
spatial dlmEnSLOn of the 1ntegrat1ng mechanlsm Wthh per-
mits strmull to be_surveyed concurrently ThlS dlmenSlon

~is proposed to account fdr the human ability tb understand

and”genérate grammatlca&‘uﬁwts Jh the form of relatlonshrps.

19



Lashley elaborated on Luria's céﬁceptual framework
by describin; the multi-organizatiohal operations essential,
for the production of language. The integration of these
operations is attributed to some supra-ordinate §0ntrolling
mechanism. ‘

Paivio tenderegd the notion that pérticular sensory

!
modalities appear to bé‘sPecialized in dealing with the
two integrative functions just described. This notion
bears a marked resemblance to Luria'sAsuggestion that'
" gpecific areas of the brain are specialized for simul-
‘taneous and successive pfeﬁggéing.

The th}ee investigators under discussion have,
contributed a great deal to our understanding of the nature
of perceptual stimuli and their relationship in behavioral
and linguistic contexts. But the first two, Luria and
Lashley, and another, Pribram, have m;de attempts to
determine the physiological process by thch stimuli are
cé}éﬁrally integrated. .

Lurlq proposed that there'appears to be some evi- '
dence for areas of é%e bra;n which are specialized for
dealing with 51multaneous or successive series of stlmuli.
These areas, not by chance, correspond to the loci of
visual and auditory perceptlon. Luria thus posited the
locations in the brain wﬁere he believed integratiye

K}

functions take place._

S

Lashley offered a descrlptlon of 1ntegrat10n whlch -

7] is even more speCiflc than that ofaLurla. He arrived at an \

-

20



Patign WhiM shggests Fﬁé§¢there is a scanning
o4 ""§i b f

J AT | < ",.
Loy e ‘ .
ﬁg%r{. . . elaborate systems of inter-
s ] L8 - 7

AL A .
related n%ﬁt&ns {1960, p. 520]," which would account for
the ability to integrate stimuli. Pribram, on the other

hand, submittedfthat human spatial and temporal‘processing

operates much like that which Perkel and Bullock observed

in fish, and regards processing to be the result of

... interactionslamong ensembles of . . . impulse
coded signals [1971, p. 741." 0
Each of these attempts to exgi;;ﬂeihe phyéiological

naturé of the integrative mechanisms,‘or'processes, are
logically sound, but the actual process as yet remains '
empiricélly unidentified. It is reasonable to conclude
then, that these attempts are, in fact, only hypothetical
constructs. Thig thesis will therefore attempt toadiscuss
the problem of integration in terms qf what can be measured
and identified, i.e., to discuss the conduct of input aﬁd

r

response.

Comprehension Notwithstanding: . ThéNReading\Process
When we speak of reading in education today we ‘are
often inclinéd to elevate it to an almost mystical level of -
comblexity; An attitude of this kind generally regards
reaaing as a phenomenon inseparable from its éssociated
liqguistic dﬁmpohents. ﬁowe&er, reading can be analyzed as

~

an independent phenomenon when we consider it in terms of ,; &
o ) ‘ . o o
Process and not function. Reading is very simply a decoding -

¢



- - ’
[N

process. It is a process that requlre&x transfer of written
mater1;l from a visual to an audlteég mOGe‘ When a‘chl;d‘
learns to read, he perceives words (visual input) and then
says them aloud or to himself (decodes them into an eudi-
tory mode). Clearly, this process assumes that the mode
into which the word is coded (the oral mode)/ie intact. ;
Reading is thus considered to be auditorally based and the
predominant method of teaching reaéing is an oral one. We
refer to this process of transferring visually-perceived
words to verbalizing them as The Look-Say Method or cross-
modal‘transfer (tranefer from a Qisual to an auditory mode
or an auditory to a visual mode). .

Stimul{ distributed in a temporal fashion are
judged to be more specific to processing by the auditory
- modality dqe to the nature of auditprQ,perception, whereas
‘stimuli distributed in a spatial fashion are more likely
fo be-prd&essed by the visual modality .

There is reason to believe that the deaf will be
poorer than their hearing peers at solving eross-modal -
tasks‘invelvingttranefer from a temporal to a spatial mode
;-» of_pyrdceS‘Sing‘and ai spetial 'to a tegp})ré}l‘mdde‘. Herme;in-v
'ufand 0'Connor (1971) have dealt with sensery deprivation )
studies demonstrating that (l) hearing subjects show a

\
preferencé for codlng 1nformatlon temporally, and (2) deaf

subjects have a tendencyito process 1n§prmat10n spatzally._

B E It 1s hOped that an examznatlon of#;he llterature
"and the. study follow1ng it will sugf: fan optlmum method

..

22



cf instruction for the deaf, whereby information will be
processed efficiently and reading difficulties will be
Aminimized. ' .

The following representatioh shows that there can
be an interaction across modes anc between conditions.
Each mode can be presented in either a simultaneous'cr
successive condition. That %s, a pattern of stimuli can
be presented all at once in a spatial array or in discrete

units temporally distributed. A schematic representation

of the cross-modal transfer process appears in Figure 2.

A Correlate of Reading Achievement:

o Cross-Mcdal Ability -

Although the, manner 'in which information is pro:
cessed by the‘brein'is important for our understanding of
the perceptual aspectsxof deafness, our investigation is
mot.complete until the nature of the reeding‘process isc
more thoroughly understood. | : : ,

¥ In their 1964 studles, Birch and Belmont attempted

to . relate cross-modal transfer (CMT) success to the ablllty
of learnlng to.read. Referring to a study by Harris

- (1964, p. 858), Birch and Belmont poipted out thét reading

i

'Qg:involves learning to recognize v1sual counterparts of

"glaudxtory symbols.‘ This ba51s beglns the framework of
their hypothesx' '"A primary dlsturbance 1n the ablllty to

‘integrate stimuli from .the two crltlc ;'sense moda11t1es, "

”L_;hearlng and vision, may well serve to{_ncrease the\risk of



Independent Variables

Modes: auditory
visual -
tactile o
Ty L
Conditions: simultaneous
' successive

Dependent Variable

task results

X = Cross-modal transfer
= No cross-modal transfer
PRESENTATION MODE
) AUDITORY VISUAL TACTUAL .
¢
”
AUDITORY 0 ‘ X - X
R .
E
S M i
P ) 0 . he [
O D - .
N E | VISUaL . X 0 X
s . , ) )
TACTUAL - x | x - 0
E ' . .
- B NS 1

. Q)' .

| Flg. 2. -—A schematlc representatlon of‘the

crosslmodal transfer process. r o

|

P .‘. : S .
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becoming a poor reader [1964, p. 858)." 1In an experi—

mental setting, subjects were required to identify a

'visual—spatlsl dot pattern following presentation of a

. and Hermelln (1964) suggested that experlence w1th

'elicitlng transfer‘abllltles./ "Tactlle preSentation may

- have to .be more frequent for’ the formatlon of a stable. | 7”?13

Results of 150 retarded and 50 normal readers were then é

.that used to substantiate mediational theories, i.e.,

‘but success for S-year olds) the assumption that develop- ¢

does not become manifest untll experlence in the perfor—'

corresponding-auditory-tehporal seguence and vice versa., - -
This task implicitly involved a recognition of the equj-

valence of theése modalities andaa transfer of learning.

compared to readlng achlevement As predlcted poor
readers were less able to 1ntegrate Stlmull acrossfmoda-

.y
@

lltles than gbod readers, although readlng incompetence

is not entirely attributed to cross-modal transfer.

Evidence cited to support the proposition is the same as

CMT is not an ability characterlstlc of young chlldren and

énlmals (Glbson, 1969 p. 220). Although‘CMT has been

observed to occ%r,later 1n development for- the most part

(such_ as the fallure of 3-year olds to perform CMT tasks,

ment alone is reSponSLble 1s not conv1nc1ng

I It may be that the ablllty to perform such tasks

mance of these act1v1t1es has been establlshed O‘Connor

°

modallty~speclf1c processxng and codlng is effectlve ln

Tk
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‘image whlch <could be transferred to another modality

[p. 234]. . Further evidence is 1nd1cated ‘by the obser-

vation that transfer from successive agii;ory stimyli was-

foynd to be less difficult for younglhearing subjects .
(Furfh‘ 1966, p: 447),-'Furth stated that 1inguistic.
experienoe.prodldes practlce in "dlscrlmlnatlng and
learning combinatlons of sequemtlally presented material
[p. 447]." He advanced that an experlentlal def1c1t in
sequential tasks is gcause for the inferior scotes of the
heering-impaired eubjects op'successiVe tasks.

| An experioent reported by Carterette and Jones
(1967) supports Furth s conclu51on. Carterette and Jones
descrlbed thelr experiment as part of a ser;es which ‘

" examined the influence of linguistic redundancy on the

- ]
ab111ty o learn verbal material. This experiment, in

partlcular, sought to 1nvest1gate the prec151on with which

subjects respond ‘to auditorally and v1sually presented

verbal materlal.. Three groups of children® at dlfferent
1 .

age levels were compared with adults on tasks re 1r1ng
N ' S

,contlnuous proce531ng of sequentlally presented infor—

-

mation. Th1s procedure was chosen on the ba51s of its R

: resemblance to the readlng and 1lstening process.} Subjects

were merely requlred to respond by saylng “old" or "new"

to the presentations. Experimenters concluded that modal-

;Lty of presentation was a s;gn;flcant factor in 1anguage‘

”apnocessing leading them to suggest that v1sua1 and“

26
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.

~auditory presentations are not equally as effective for

the presentaeion of verbal info}mation at all ages.
Despite the fact that words of high language frequency
were presented, younger children performed'more pooily
than older ones and adults for vxsually presented lists.
Accuracy for V1sually presenteu materlal 1ncreased with
age until adulthood when processing of V1sual material
was equal to that of auditory. The experimenters inferred
thaévdifferenees Qere probably due to éxperience. The
school,‘in which students are required to attend to
visually presented information, proyides such experienée.
: 4

. -
N

Summary

It has been squested that the ablllty to inte-
grate stimuli from the v1sual to auditory or auditory to
visual modaiities is necessary for becoming  an adequate
‘Yeader (Birch & Belmont, 1964). Several lnvestlgators
(Carterétte & Jones, 1967; Turth, 1966; 0'Connor &
Hermelin,fi964) have conéluded, on, the basie-of empirieal
flndings, that experlence w1th cross-modal cadlng is
responslble for the)dlfﬁerences found between those who

perform well and those “who perform more°poorly on: tasks

anolving judgements of equlvalence between modes, i.e., o

- readiflg tasks.. .



. stimuli in another mods:

After Information is Stored: The Process
of Cross-Modal Transfer

, . The general procedurevfor cross-modal transfer
experiments involves (1) training a'subject in one modality
to make responses to a set of stimﬁli er k2) following
tr::ning, to make similar responses to stimuli that are
equivalent or resemble that of the traiﬁing task, -but
(3) are presented in a different modali;y. Transfer is
considered to have taken place if the subject was able
to identify corresponding stimuli in another modality.
It is assumed that recognition of a stimulﬁs presented in
another modality is facilitated by the trainihg pbrocedure.
eres-modai research has included transfer from tactile,
visual and auditory modalities invdlving all permutations
of these in combination. Whether or not verbal medietion
" is necessary for translatiné one type of modality input

-

into -‘another has been debated.
Cross-Modal Transfer- The Mediation Hypothesis

‘Versus The Developmental and

Learnlng Vlewpolnt .

- . ‘ 3

‘A. The mediaiioh“hypothesis. The‘mediation hypo-

thesis melles that CMT is a characterlstic of the

p

"verbally-lncllnedz those who are famlllaf enough with. the

)manipulation of language symbols to describe the 1nvar1ant

features of modallty an't@ and transfer them to equlvalent

28
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In an é;periment in which transfer effects from
touch to vi;ion and vision to toduch were’measured,
Géydos (1969) concluded that "verb&lization seemed to
play an important part in the learning for many of the
sﬁbjects [p. 109]." The expefimenter postulated that"
verbal associations established in training couid facili-

tate supjects' perform e on subsequent discrimination

tasks. During the initidal sessions, subjects in the -

‘experiment wefe trained to pair the names of males with

%pecific shapes. Those ubjecfs whé disériminated shapes

across modes at the fastdst rate”(i.e., the fastest

learners) did, in fact, pesort to the'verbal associations

they acqui;ed during tyaining (p. 109). .

‘ ‘Other mediatidhal theories are fohﬁded on the
evidence ;hat younger q?ildren (pre-verbal) End animils
(non-verbal) often fail prob}ems requiring cross-modal

. transfer. Such studies hége been cited bY"Cibson (1969)
and Hermelin'and O'Connor (1964, p. 229). The szt1often
noted studiés performed with monkeys hayé been t@o;éAofu
the early 1960's. Ettlinger (1960) and Wilson (1963). -+

}reported weqk and negatlve results 1n experlments which
required monkeys to transfer cross—modally from a visual

‘:discrimlnation to a tactual one or tactual to a v1sua1 ;\g'f
discrlmlnation task Hermelin and’ 0 Connor (1964) xnform

4 ' -

. us of éome findxnga that would seem compatlble.

Wilaon and Wilson found that monkeys with lésions in
the parietopreOcclpltal area showeé no fac1litation-Aj<_




in visual learning tasks from prlor tactual

experience. On the other hand, O'Connor and

Hermelin demonstrated that some cross-modal recogf

nition between visual and yerbal material . .

occured in severely subnormal subjects [1964, p. 229] -

Blank and Bridger, in.another experiment (1964) ,
‘aimed towards discovering the importance of verbal medi-
ation, and postulated that there are in fact two kinds of
cross-modal transfer (CMT). In one experiment'the
children held objects that were not equivalent, but
characterized properties similar to those objects they
' N

percelved visually: stimuli were dissimilar but analogous.

Renm Blank and Bridger termed cross-modal concept

_the other experiment they observed the children's .
) discriminate which af. two objects~they perceived

- was identical, 6r "equivalent" td an object they

fd haptlcally (Cross-modal equlvale%fe or CME) .-

.
~
.

‘ .r was assumed to requlre medlatlon because trans--
’s to an analogous but. not equlvalent Stlmulus. On
‘:her hand, cross—modal equlvalent problems were con-,
,ed to involve corresponding st;mull in another - .
:modallty Blank and Brldger hypothe51zed that CMC would

tbe language dependent and CME would not.v 1though the

'results supported tqglr predlctlons, it was foun& thate'.,vl

gverbalxzation alone 1s rnsuff1c1ent for CMC transfer..

: "Several children labelled the-strmull one and two and

gled to solve the problems [1964, p..287].__

{sufficxent.~“'! )

‘was; therefore, a necessary but no_

“f solv;ng CMC problems
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To'counter these‘findiggsﬁeﬁﬁﬁéon also pointed
éut tﬁat other”studieé have obtained disq?milar results.
Studies conducted by O'Connor ands Hermelin (1964, 1965,
1971) and Furth (1964, 1966, 1967.) on the deaf have
"supported.this attitude. In test§ to discover thq;
dependedbe of- cross—modal transfer on words, O' Connor
and Hermelin found no dlfference in groups with dlfferent
verbal ability. "Thus words probably play no decisive
pért in this type of transfer bétween:senéory éystems :
11964, p. 233]." |

~Having determihed that language plays only a
minor part in cross—éenéory transfer tasks, we are led to

consider another viewpoint to account for the phenomenon.

t

B. The developmeqtal and learning viewpoint; This

v1ewp01nt proposes that the ability "to 1ntegrate st1mu11

. ‘across modalltles 19 a functlon of learning (Glbson, 19q9)

" Emphasis is glven to the unlty of: the senses.’ This

I’Eﬁﬁlng.- Discovering'transformatzonal features ‘do 7d b"r’

c

t,approach states that- sensory moiailtles begln as d;stinct

- |

and speqific abxliﬁles from blrth //At this tlme ‘CMT - would
~ not be possihle, but during development_these functlons ’

"»aré inteqrated.; To the extent that learnhng takes place

r‘ln the Preﬂence of development we ‘may conq}der CMT as a RO A

:; perceptual devalopment“ th‘t takes place through laarn~ x‘fj;7°'*

“*]v,ewed as a result of learnlng eXPerieQ@SS’
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Gibson has discussed Piaget's developmental
viewpoint: °

". . . progressive development of exploratory.handling )
with increasing search for significamt features. The
sensory-motor schema is a kind of refexrent common to

- two modalities, making cross-modal transfer possible
[Gibson, 1969, p. 230}. .

K

ki .
-Gibson has remarked, approprlately, that this concept is

- a dgkflcult one to test. Jh~4/’
. ) . Two experlmenters, Gibson also noted, suppdrt a

. developmental viewpdint. Birch and Lefford (1963) pre—'
sented as evidence developmental curves for 1ntermoda1
matthng which 1ndicated that cotrect matching increases

-with age. Her own analysis of the'prbceSS introduced the

P

_--notlon of amodal 1nVa?1ants in stlmulatlon These amodal '
,...1 . . L]

b

1nvar1ants Glbson deflned as hlgher ord?r propertxes of ;‘
stlmulus 1nformat10n wh%ch are not sensatlon’sp601f1c.

Inten81ty, extent and temporal and spatlal patterns are %

a

examples (1969, pp 220-221) These examples are not

5

unllke those conditlons, 31multaneous and. succe831ve,

7

»lare congidered'to be;modalichengruentby o1 1nvesti4

o

;-11 'gatofs (Hirsh’ Bilger & Deathridf’ Blrch & Belmont

1964 O'Connor &‘He 1n,»197;) Glbson dld not deny

‘ _-'ures of. st1mu11 can be modallty-congruent, bu’t she
preferred to coneentrate on modallty features that are )

. common to several dlfferent moaalitles._ She termed th;s ,df“:f?”'a

relational Glbson s examples seem to 1ndlcate that she | Tjﬁifffé

P

has Fedﬁflned modulztyhcongruency._~lﬁv
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in the Oigonnor and Hermelin study (l97l)p

subjects deprived of experience in spgcific sensory modal-

ities were unable to perform tasks that demanded their

¢
attention to stifnuli in the non-functioning modality.

‘Although visual-temporal choices were available, deaf.

&

subjects'tended to\ignore them because of their restriction

" to the visual modali\E\and hence visual spatial cpding

Thé deaf and blind’ sub]ects 1§';hls experiment consti-
futed good control groups to demonstrate the learning and

experiential facet of cross-moddl transfer.

Process as a Function of Presentation:
Are Stimuli Modality-Congruent?
While there seems to be no hard and fast associ-
ations between the nature of stimulus'presentaEiOn and '
sensory modallty, most of the research lends: support to

\

the view that. spatlally dlstrlbuted stimuli are best

/apprehended through vision while temporaﬂijﬁp'stributed

stimuli are more easily perceived through audition. For

those persons whose s?nsory receptors are intact, stimuli

are percelved 1n ejither a spatial or temporal fasHhion.
One of the earllest studies to suggest a rela—'

t1onsh1p between patterns generated over time and thelr

‘dependenpe on audltory pergeption was performed by Hirsh,

Bll\%er and Deathrldg’e (1956)". ' The duratmﬁ of tane and

/llght st1mu11°was con31dered within af?}tory-and visual.

\ //;é%ts respectlvely R : / —
/ s
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Subjects were presented with two stimuli: an
auditory Stimulus (a toﬁe) and a visual stimulus (a light)
against a background‘of ?uditory noise (90 db) in the
first condiﬁion and against a background of quiet as the
second c9ndiﬁng, Afterwards, subjects we;e fsked to
report the durations of the stimuli. Responses of the

'_Subjects indicated that when the duratibn of a tone or
light was held cbnstant‘during each condition, subjects'
¥pérception of their duration differed markedly relative to

the level.of backgrouﬁd auditory stimulation. Hirsh,
Bilger and Deathridge concluded that "perceived time
varies with the level of auditory stimulation [p. 562]."

g In a second part of the experiment, additory and visual
stimuli were presented against a background of visual
Aqmbient sti;!li (bE}ghtness) and darkness. When the
subjects were rquifed to reproduce the duration of these
stimuli,.there.appeared té be no difference in perception
of durations when tone or light had been presénéea against
.a background of varying levels of brightness.

The experimentefs summarized these results
conclusively in_the‘following statement. '

. . . in this study only acqustic ‘and not visual,
‘ambient stimulation seems cdpable of eliciting marked
changed in the rate at which the psychological clock
operates [p. 572].
‘The results indicate that percéived duraEan.bf a=
tone or light is significéntly dependent on the level of ) a
‘auditqryvstimulation, but these stimuli are little affécted -

by visual ambient stimulation.
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Later, the notion that the extent of'crOSS—qual
transfer is subiect to variations of conditions (simul-
taneous and successive presentations)-wa; qdvanced by
Krauthamer (1952). In this experiment, subjecgs were
presented with a series of patterns under two conditions.
In the first, patterns were traced with a stylus of pin-
pointed light (successively) and in the second, drawings
of metal dies were presented (simultaneously). Trans fer
occurred adross vision aﬁd touch modalities. Although
Krauthamer's study did not describe the precise nature of
the dependence of modality tgansfer on conditions of ,
”presentation, the results 6% the study lean in the
direction of a modality-congruent V;CWpOint, such that
"the qxtent of transfer depended on conditions of the
stimulus [1959, p. 39§]."

Devef&ping t;is cbncept even .further, Birch and
Belmont (1964) e#plored the félationship bef&een a tem-
porally structured set of auditory stimuli and a spatially
distributed set of visual ones. Apart from thé fact that
they were trying to detgrmine*the correlatiqﬁ between
" reading retardation ahé success at cross-modal cbding
" tasks, Birch and  Belmont guilt‘inugftﬂeir experiment a
modality~-congruent feature, i.e7;7a visual dot pattern was
spatialry.distributed and porresponded to a rhythﬁic
agditory’pattern, temporaily.distributeg. _Thé‘aséumptiqn

impiicit in this presentation was thagsauditory—temporal
N : “ . - N . .

— L. -



stimuli can be made equivalent-to'visualéspatiai stimuli.
Because reasons for pairing of these modes and conditions
were not previded by the experimenters, we can on%y assume
that Birch and Belmont recggnized their modality-congruent
attributes. ’

Tﬁe hypothesis Birch and Belmont (1964) set out to
test waé_suépdrted by their findihgs. These findings
indicated that retarded readers differ significantly from
normal readers on the experimental tasks. The results
suggested therefore, that retarded readers of normal intel-
.ligence are less proficient judges of auditory-visual

}

equivalence. Sl

In another auditory-visual sequencrng experiment,
there wes no pairing into auditory-temporal and visual-
spetial arrangements a§'ihlthe Birch study. Furth (1966)
conducted an experiment in which visual material was pre-
sented both 51multaneously (spatially)” and successively
(tempprally) and auditory stimuli were suece951yely
(temporally) presented. Deaf and hearing subjects were
icompared in their performance on these tasks. Deaf sub-
jects demonstrated greater success with simultaneous than
with suc%esslve sequences. The hearlng subjects d1d better

.than the deaf on succe531ve1y presented materlal, regard—

less of the modality. Furth attributed the difference

between grovps to experiential factors. The results of

this later érperiment (Furth, 1966) differed from an -

36
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-earlier one in which fewer differences were found between
successive and simultaneous sequence learning; "mean
sequence errors between the aphasic and deaf group yielded

¥to well below acceptable criteria of significance [Furth,

1964a, p. 176]." These ncgligible differences indicated
to Furth that any difficulties were due to the combinative
aspect of sequences. He suggested that, ". . . there may

not Be too much difference between these modes of presen-
tation [p. 352]." Furth's interpretation is contrary to

@ more recent experiment of O'Connor and Hermelin (1971)

which will be discussed in the latter part of this

A

section.

Work being done in the Soviet Union‘by Luria (1966)

appears to differ with Furth's interpretation of the

relationship between auditory and wisual sequences. Luria

has developed the concept of visual, motor, tactile and

acoustic analyzers that organize stimuli into simultaneous

£ .

and successive groupings:

It is well known that the tactile and also to a large
extent the visual analyzer receives a.successive
series of stimuli but integrates this series into
simultaneous groups.. . . . However, the main form of
operation of these (motoric and. acoustic) analyzers
is the conversion of this original scheme into an
expanded serially organized successIve group [1966,
P. 125-126)}. (emphasis added) R

—

While approaching a semblance of the 0'Connor and
. o .4 ‘ ’ ¥ )
Hermelin paradigm (to be discussed later) of modality-

congruent attributes, Luria's,explanatidn;of»the processes

involved in;percept}én»divexges nonetheless. He proposed



that stimuli presented |successively through the visual
channel will be reorganized into simultaneous grons in
processing and coding ahd that the converse will be true
for the auditory mode. |This suggests that the nature of
the stimulus input will pe altered‘into the modality—
congruent condition when if is received‘by an»anelyzer.
O'Connor and Hermelin later demonstraﬁe that stimeli
presented in a successiv or'temporéi condition will be

ignored if the modality 9f input is visual. .

Roman Jakobson (1 67) whose interest in éhe

sequential character of speech has led him to investigate -

the relation between visual and auditory signs, concurred

with Krauthamer (1959) and Birch and Belmont's (1964)

viewpoint concerning modal attributesﬁ Jakobson has told

us that, "In visual signs t\is the spatial dimension

which takes priority, wherdas the temporal dimension takes

priority in-auditory signs.|
sequence [p. 3]." Y |

An experiment givin

signs was performed by Harri
presented’with simultaneous
message to each ear occurrln at the same time) ' Rathex

}than eombxning the perceptlon§ of each ear, Subjécts

-.reported mesaages heard by ea&h ear succe331ve1y These

;results demonstrated that SUbKeCts could not group

Auditory signs act in a time

‘support to Jakobson's notion
. £

that‘theltemporal dimension |assumes priority in éuditory

"savin (1967). Subjects were

udltory stimuli (a dlfferent

38



“simultaneously presented messages simultaneously ‘when the
/ : ;o .
lngub was audltory Similarly, Luria submitted that

51mu1taneous information will be converted to a successive

N~ ‘
condition by means of an "analyzer." Savin suggested that

auditory stimuli can. only be perceived successively.

' Tulving and Lindsay brought into question the

L

sequential processing hypothesis that has been invoked to

4

explain the ability of subjects to respond to simulta-
neously presenteo auditory stimuli. They attempted to
demanstrate the non-ex1stence of a "temporary pre-perceptual
store" in whléh information from one channel ‘is said to be

held in store prior to processing. This pre-perceptual

store, as postulated by ﬁroadbent allows attentjon to be
. e

directed to another channel.

By estimating the shortest period of time in which

it

'informationlcan be processed but controlling the7duration
. . ‘ 1 "

‘to obviate attention‘switching, Tulving and Lindsay.

attempted to demonstrate that-stimuli Qould be identified

as accurately as would be the‘case for a longer duration

of input; > |

If as expected, 1nputs from two dlfferent modal-v
1t1es could be. processed(as accurately when presented for?;
a short duratlon as when presented for. a longer one, the

'i.i.‘

€
results would support the notion that. stlmull were not

succe381vely attended to, but that some other process was ;-?

responsible for the abllity of subJects to 1dent1fy both

e : . - A B \" B .
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etimuli.. They suggested that duration would be the
critical variable in a test of the sequential hypothesis.

Stimuli were of tw04varieties; (1) visual stimuli
consisted of circular patches of white light and (2) audi-
tory stimuli were pure tones. Stimuli were \varied along
the dimensions vaintensity and duration. Four different
tasks were presented; two of‘which presented two stimuli
simultaneously from botn‘modalities, and subjects were
required to make judgements and attend to both; The
amount of transmitted information per modallty was the_
main response variable.

Results failed to find a Significant interaction
between duration and intensity, indicating relatively no
difference between response accuracy in the short and long
duration conditions. The tenability of the Sequentlal |
proce531ng hypothesis was doubtful.

Tulving and Llndsay concluded that explanatlons for
the data appeared to be more compatible. with some views of
the attention mechanlsm than w1th the sequentlal hypothe51s.
These flndlngs should be con31dered with respect to the
' experlment by Savin, ju§t~descr1bed, in that the conclusions
-of Tulving and Lindsay 1m§1y that simultaneous processingl
of audxtory 1nput may 1ndeed be p0551b1e~glven the appro-‘
priate circumstances. o |

Bennet Murdock (1969r*set out to demonstrate that

kstudies lndlcatlng the superlorlty of short term mcmory
R -
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when stimuli are presenped in an auditory mode were not
entirely valid as evioenced.by the fact that the auditory
mode is simply more compatible with temporal dis<tributions
(p. 378).. Murdock experimentally attempted to provide
both a spatial and a temporal distribution which could be.
used in either an auditory or visual presentation. To
accomplish this he constructed an epparatqs innwhich eight
loudspeakers were arranged in a clockwise display and had
eight slide projectors focused on them. "Each item thus
had a unique temporal and spatial position [p. 379].
Words were sequentially projected on the eight speakers
and eubjects were required to find the spatial position
of temporally Qfesented stimuli. The results of Murdock's
experiment did not‘support his hypothesis; i.e., he
determined that temporai associations‘are not required in
STM experiments. Correct respon$es_could be determined by
spatial oositiOn although he fonnd fewer errors for the
uditory than'the visual presentation. Murdock's Sttempts
to effect a separation between aud1tory temporal and
v1sual—spat1al dlstrlbutlons precede an even more impres-
sive design carrled out by O' Connor and»Hermelln (1971)
~attempting to deﬁonstréte.modality associations. |
\ - Along these lines, 0O' Connor and Hermelin (1971)
have summarlzed a good deal of research concerned with the

view that visual and auditory 1nput-are related to temporal

and spatial perception. Their own experiments have '

41
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explored this concept further and demonstrated that among
persons whose sensory experiences arc limited to one
distal receptor, stimuli will be organized according to
;he remaining modality of input. Their results$ indicated
that in‘ambiguous situations’, stimuli will be oﬁggnized

* ~

spatially or temporally depending on the nature of.the

input .(auditory or visﬁal); i.e!, hearing and séeing , .
children would respond in a like manner to their deaf and
blih@ peeés. One group of blind, one group of deaf and

four g}oups of normal children, two of which weré arti-
ficially'festgicted visualiy or auditorally, took part in
the,experiment.f.Subgects seeing (Qr hearing) a visual

- (or .auditory) display of digité presentéd‘spatially and
temporally, were instxucted to choose the "middle".one. Co
Spatial choiées.always coincided with tehporal choices,‘so
that the subjegt was forced to chbose between them.

Results consistently‘showedvthat in those cases where ”Q?
information was pfesegted stually, subjects alwaysbchose
the spé£ial unit and accordingly,‘%ﬁen the stihulus‘was

~auditory, subjects made a temporal choice. For example,

» a

ff'thé diéits 8, 5 and .3 were successively displayed, - ﬁﬂ .
S,miéht be exposed first, ‘then 3 and'thén 83 The tehporalf
middle womld be 3; the spatial middle would be 5. Deaf

.m, -vv.

“Sijééts would have chosen the spatial middlé,45.,

. The investigations conducted by O'Connor and SR

 ~,Herﬁéiin and their&pr@décésSdrs,offex_provocative:evidénde“!,*?f'y ;
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concerning the modality-congruent operations of the deaf.

If the deaf are restricted to one modality of input,
specifically the visual, and therefore primarily procéss
only spatially presénted informa?ion, then suggestions c¢an
be made that perhaps (a) éﬁrrent‘attempts in the field of
deaf education to teach the congenitally deaf to process
audiﬁory temporal stimuli en they are Pnable to perceive
such a sequential arrangement are doomed to be unsuccessful;
and (b) those who. are successful in theifﬁgpeech training

-

sessions haye somehow managed to rely on attendant spatial

ncuas tdﬁ.%bcess for meaning. | . =
The instructional implicétions‘are obvious. xf

tenporal stimuli are being presented to the deaf, but bni§

Spatial coding is being processed,.then instructional

modification should involve an emphasis cn'the visual-

spatial distribution of materials.

General Summary

The results of a study testing the mediation hypo-

‘thesis (Gibson} 1969) suggest that language appears to be

L

-a necelﬁary but not suff1c1ent mediatox in cross—modal o

[

transfer tasks. o' Connor and Hermelln (1964 1965, 1971)
and Furth (1964,j1966, 1967) determlned that language was
'not»at all«necessary for the performance'of cross~moda1

transfer. A few 1nvestlgators (0 Connor & Hermelln, l964, ' e

r

‘1965 1971 Furth, 1964,»1966 1967)?have ascertalned thag/a_'
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oo or Succe851ve). the opp031te would be true for the

~ These results were perhaps due to the modallty—congruent

cnngruent attributes of stimuli are indeed 1mportant

44

integrate stimuli across modalities seems:

“pn of learning and experience.

't of the studies-to date (0'Connor & Hermelin,
ock, 1960; Savin, 1967; Jakobson, 1'967;

b, 1959; Hirsh et al., 1956; Birch & Belmont,

,ue concluded: (af that stimuli tend to be modality-
L, tpat.is, simultaneous spatially distributed |
bre best perceived through the visual'modality,

and st ?siue spatially distributed stimuli are more
”'"arehended through the auditory'mQQality; and

li tory-temporal stimuli could be made eduiv—
ii-spatial stimuli. ‘ a
‘d1es sucﬁYas Furth's (1966), conducted with
deaf subjects, presented visual- 51multaneous, visual=- ‘
successive, and auditory- succassrve st1mu11 and found that

deaf subjects performed better on v1sual SLmultaneous'than

. o
4

. on v1sua1-succe351ve and audltory—succe551Ve stimuli.

¥

attrlbutes of the stlmull as well as the experlentlal
factors; Lurma (1966) d’oposed that all vxsual Stlmull

would be organlzed 1nto 51mu1taneous groups durlng prqr

cessrng, regardless of\the condltlon of input (sxmultaneous

auditory modallty.

These studles all seem to lmply that modallty—ﬂ"’

P,
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The 1mp11 ‘tlon would suggest that differences between
deaf Shd hearing groups would be especially evidént in
responses which required transfer involving stihuli that
are or are not mpdality-specific. From the earliey ‘
discussion of experience, it seems that personé,iacking
in experience with a particular modality would .do mOfe
'pooriy dnvéasks‘requiring cross-modal transfer than thgge
who have acquirep;ekperience. Noting these twoO possSi=

+

bilities, we might generate a third: due to modality-
' \ RN o ' . -
congruent attribhtes:\persons who lack experienCe with 3z

- modality will also'lack\expefiEnce with a condition. Thus,

deaf children lacking experience with the auditory modality.
’) .v ‘ \\ v ) ‘. .!".\

will necessarily be deficiept in making decisiohs of . (7

. . N\ . . ]
equivalence with regard to tkansfer to or from Successjive

stimuli, - - \ N
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 CHAPTER III IR
DEFINITIONS AND HYPOTHESES

Definitions

. Geherai Terms ,\ ';; 'f | '«\u ; - N o ¢

o

" Stimulus. An A Glossary of Behavioral Termi-

nology, White (1971) defines "stimulus" as follows. . © o
[ : = '

~All objects . .". and events ... . in our envi-
ronment are considered to be stimuli due to the s 3~
fact that.we are aware of them only inasmuch as
they "stlmulate" our sepses (i.e, we must hear, g

. see, touch or smell them before we know them to

- exist). Generally speaking we refer to an obJect
,or event as a stimulus if it occurs prior to or

- simultaneously w1th the _response: [p. 1651. R

‘,Thus~the operatlonal deflnltlon of "stimulus" in thls R

thea;s is. 1nputs from dlfferent sensory channels.
o R : ; .

A

N

| Trsnsfer._ Whlte@(1971) deflnagfthls term w1ths' ¥e ‘-._‘
'vthe follow1ng statement., "Where-the cues nelevant

stlmulus d1men51on5“. .:, for problem solutlo ene“f

°

Jlnstance remaln constant.in another 1nstance [;u kﬁﬁ]

-

il,“. : Cross-modal transfer.‘;",:} 1nvolves the

Q:_transfer of a princlple } . L Essentlally a dlscrxm-’

e

’Tf'bminAtzon based on a dimension or cue in one sensory

7ffmoda11ty 1s transferred to a dlfferent sensory modality‘_f'




o L orA .
using the samé®dimensién or cue but in relation to

r

/ a different discriminada [O'Connor & Hermelin, unﬁated,

p. 2]." » S

Intra-medal transfer. A discrimination based

on a dimension of cue in modality is transferred to the

same modality using the same dimension or cue.

Inspection stimulus. ﬁ stimulus having éhargc—
L} i .

teristic dimensions which the subject is required to
retain and use as a basis for making decisions of

equivalence in the same or different modalities.

a .
#

""Response choices. Multiple choice stimuli

exposed, following the inspection stimulus, from which
the subject’must make decisions regafding équivalence;
these may be presented in same or different modalitiés

than the inspection stimulus.
. * . \

Simultaneous pfocessing. Information presented
: = .

" to the subject is organized intd:a,spatial array by an

unidentified cerebral mechanism at points of neural

Ky

integration.

/ Successive processing. Information presented
.*tb.the éhbf;ct isoseguentialfy organized By‘soﬁe
unidentified cergbral mechgpism at points of neurai_
;ﬁtegrapidﬁ. | | .

Y C—
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Sensory integration. The unidentified process
.
of synthesis which makes a transfer across sensory modes

possible. Assumes equivalence betwecen modes.

Epdality congruence. A term describing the

relationship of modalities to stimulus distributions.

A current viewpoint suggests that the visual modality 1is
specialized for spatial distributions of stimulivand

the auditory  and tactile modalities are congruent with

temporal distributions of stimuli.

Independent Variables. ‘ o _ X

Simultanebus condition. Stimuli are presented

d

concufrently in a spatial array. Parallel stimuli are

simultaneously surveyable (coding dimension of space).

"Successive condition. Stimuli are presented in

discreta temporal units. Séquential stimuli are part of
a serial order and-can only be inspected for the ddration
of the exposure of each unit. -

»

Sensory modalities. Touch, vision, audition,

taste and smell. Only the -first three will be dealt ”

with in this thesis. ¢
. ) O - ‘ "A !
Visual-simultaneous. A pattern of stimuli

presented in a spatial array’(éoncurrently in time),v;

to be pé}ceived by the- visual receptors.

48"



Visual-successive. A pattern of stimuli
presented in a temporal arrangement (discretely in time),

-to be pPerceived by the visual receptors.

Tactual-simultancous. A pattern of

0

stimul'j*presénted in a spatial array (concurrently

in ﬁime), to be perceived by the tactual receptors.

Tactuaf-successive. A pattern of stimuli

~ bresented in a temporal arrangement (discretely in

time) to be perceived by the tactual recceptors.

/

Auditory-successive. A pattern of stimuli

presented in a temporal arrangement (discretely in

time), to be perceived by the auditory receptors.
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Hypotheses

Rationale 1. There are, in the literature, some

significant studies which propose that success on tasks
requiring the processing of simultaneous and successive
stimuli is probably related to the frequency with which

individuaISfre exposed to these sorts of sensory infor-

mation. 4

The basis for this notion derives from results
indicating that the deaf, a population of subjects that
he » - . N [
are restricted in one modality of input, tend to perform

{

less well than their heéring counterparts on tasks ' .
involving sequential presentatibns:of stimuli. Furth

(1966) suggests the possibility' that linguistic practice
provides the experience which would explain the superiority

of hearing subjects on such tasks. In Furth's 1966 study

comparing aphaéic, deaf and hearing subjects on visual-

\(5

simultaneous, visual- succe531ve and audltory successive
tasks, he found that the younger deaf subjects per formed
more poorly than the normal control group on the successive

sequence tasks but that these same children performed as

/

well on the ‘simultaneous presentation of sequences. He

ey

noted that,. "In this study, contrary'to the former one,

simultaneous presentation was generally somewhat easier
Y - \

/ : ;
than successive presentatlon [p. 449] " This study also

revealed that’ oIder subjects (10- and 11—year olds)
A

performed  ag adequately as their hearing peers on the
PN , .’t.‘.. } . -

'0



successive tasks. Intensive training in linguistic skills
was believed to account for the improvement of the older
subjegts and the evidence that the yournger hearing child-
‘ren ". . ., found auditory sequence easier than visual
sequence . . . [p. 448]." The lesson of.the study 1is
perhaps most clearly reévealed in the following 7tatement: \
". .. . the poorer performance on sequential tasks can be
attributed to early deafﬁess or linguistic deficiency in
general . . . [p. 447]." ,

Hermelin and O'Connor (1964) furnish similar proof
regarding the experiential factor %? the processing of
information. They discuss the necessity for more frequent
tactile presentations in order to form stable images of
the stimuli which would thus facilitaté transfer from
that modality to another.

We are again reminded of the experiential factor
concerning the processing of information when we refer to
PAivio's (1971) observation that the verbal system is
"specialized for the processing of temporal stimuli while
visual pefcbptibn is specialized for parallei érocessing

of spatial stimuli.

Y

Hypothesis 1. ‘The‘evidencé provided by Furth,

Hermelin and O'Connor and Paivio suggest that the majority -
of the pre-lingually‘deifened population, who by tHeir
sensory deficit are leés,frequentlyfexposed to the"temporal

stimuli provided by the werbal system, will do less well

. IR A
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on.tasks requiring the processing of temporally distrib- \
uted stimuli than hearing control subjects. O?e might
expect that they would produce more correct résponsés
on tasks requiring transfers from»and to visual-successive
stimuli than those requiring tra;éfers from and to tactual-
successive and auditory-successive stimuli since the
visual modality is a more familiar one.

l.1. Hearing subjects will produce more total
correct responses than deaf subje;ts on all successive
tasks.

1.2. Deaf subjects will produce more total correct

responses on transfera“to successive response choices in

N )

the visual mode than in the tactual and auditory modalities.

1.3. The data should indicate a learning.trend

v

for deaf subjects on all transfer tasks due to the subjects'
_ability to improve on these tasks as a sult of experience

with the task.

Rationale 2. The viewpoint which states that
: \
spatial and temporal distribution of stimuli tend to be

specialized,fot, or more easily apprehended Qﬁfough certain

sensory modalities, suggests that the relationship between
. : . \

sensory modalities and‘distributions is worth e§§miﬁation.

. .
If it is assumed that O'Connor and Hermelin (1971%\are

correct when they say that subjects "switch in" to khe
.

coding distribution congruent with a particular modal\ty

of presentation (e.g.,-vi5ual—spatial/simultanéous), thgn

\ s
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we'mighf also suspectjthat subjects will have more diffi-
culty transferring to another distribution of stimuli that
is not congruent with that modality (e.g., visual-
temporal/successive)‘especially when that dimension is
one in which they lack experience (e.g., deaf lack .
experience in successive processing).v We might also
ekpect that since the visual modalit§ is the primary
modality of input for the deaf (see.Rationale for Hypo-
thesis 1.) that the preferred mode and distribution for
processing are the visual and spatial/simultaneous ones,
or that they ". . . weuld dominate sensory organization‘w
in a precipient [Hermelin & O'Connor, 1971, p. 61].

We coulq anti;ipate that'deaf subjects would perfe;;;pést

on the transfer which involves their preferred modality

‘coupled with the stimulus distribution specific to it.

¥
<
.«

Hypothesis 2. Both deaf and hearing subjects will

produce more total correct responses on tasks involv1ng
transfers to and ﬁzomvmodallty—congrpent stimulus distrib-

utlons than modality- 1ncongruent stimulus dlstrlbutlons,

‘subjects who have experlence with a condltlon of a

modallty-lncongruent stlmulus dlstrlbutlon will produce
more correct responses than subjects lacking such
experience.

2.1. Both deaf and hearlng subjects will produce

" more t;kll corr!%t responses on transfers from v1sual— L

s1mu1taneogs to v1sual—31multaneous than from

53




\

visual-simultaneous to visual-successive distributions.
'2.2. Both deaf and hea;ing subjects will produce
more total correct responses on trfinsfers from visual-
simﬁltaneous to tactual-successive than from visual-
simultaneous to tactual-simultaneous distribu&ions.

2.3. Both deaf and hearing subjects will produce
more total correct responses on transfers from tactual-
_Successive to tactual-successive than from factual—
éuccessiye to tactual-simultaneous distributions.

2.4.* Both deaf and hearing subjects will produce
more total correct responses on transfers from tactual-
successive to yisﬁal—Simultaneous tﬁan from tactual-
successive to visual-successive distributions. ,

: :
2.5. Both deaf and hearing subjects will produce
more total correct responses on transfers €rom tactual-
sﬁccessive to auditory-sufcessive than from tactual-
" successive to tactual-sim ltaneous‘distributiong.: )
2.6; Both deaf argd heafing subjects will produce
more ;otal coffect responses on transfers from visual- #
successive to fiéual-simultanecus tﬁan from visual-

"successive toLtactuél—simultaneoﬁs distributions.
2.7. Hearing subjects will produce more total

correct responses than deaf subjects on transfers from

visual-simultaneous to auditory-successive distributions. .
* 2.8. Hearing subjects wiiligroduce more. total -

'correct responses than deaf subjects on transfers from
viéuél-simﬁl;&neous to tactual-successive distributions.
SR e -~ ’ : A
e S
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2.9. Hearing suggects will produce more tctal
correct responses than deaf subjects on transfers from
tactual-successive to visual;successive distributions.

2.10. Hearing subjects will produce ere total.
correct responses than deaf subjects on transfers from
tactual-successive to auditory-successive distributions.

2.11. Hearing subjects will produce more total
correct responses than deaf subjects on transfers from
visuaIJSucéessive to visual-successive distributions.

2.12. Hearing subjects will produce moge total
correct responses than deaf subjects on transfers from
visual-successive to audito:y—succéssive distributions.

2.13. Hearing subijects w}ll produce more total

correct responses than deaf subjects on transfers from

visual-successive to tactu.l-successive distributions.

Rationale 3. It seems to be the case that animals,

young hearing subjects, young deaf subjects and retarded
: : AR
readers all have greatefr difficulty than normal children '_~/

: in‘integrating stimuli from two or three different ¢
modalities; that is, cross-modal~ttransfer (cf. review of
the }iterature). This study attempts Eo determ;ne where
the difficulties lie;vfrom and to which modalities are the

¥ -

. difficulties most p:edominant for the deaf? On the basis

o w £ ] -
of the experiential hypothesis’ referred to in the earlier
rationale, requiring subjects to transfer from one modality

* to another, the hypothesis below is praposed. - ;
: ' ’ ‘ a s e K

0+ - ’ '
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\ .
Hypothesis 3. On tasks requiring subjects to

@

perce}ve stimuli in one modality and to recognize the
equivalent stimuli in a different modality, hearing sub-
jécts wWwill produce more cofrect‘reSponses than deaf

subjects.

3.1. Hearing subjects will produce more correct

responses than deaf subjects on transfers from visual-

simultaneous to auditory-successive distributions.

3.2. Hearing subjects will produce more Correct

-

responses than deaf subjects on transfers from visual-

' simultaneous to tactual-simultaneous distributions.

3.3. Hearing subjects will produce more correct
responses than dea% subjects on transférs from visdal—
simultaneous to tactual-successive distributions.

3.4. Hearing subjects will produce more correct
responses than dfaf subjects on transfers from visual-
successive to auditory-successive distributions. '

.3.5. Hearing subjects will produce more correct

responses than deaf subjects on transfers from visual-

o el

successive to tactual-simultaneous distributions.

3.6. Hédring subjects will produce more correct

* responses than deaf subjects on transfers from v1sual-

successive to tactual—succe551ve dlstrlbutlons.
/7 .
3.7. Hearinq suhjects’will produce more correct
r sponses than deaf subjects on transfers from tactua1~‘

successive to vlsual—31multaneous dlStrlbutlonS

Y
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3.8. Hearing subjects will produce more correct

responses than deaf subjects on transfers from tactual-

successive 'to visual-successive distributions.
» " /
3.9. Hearing subjects will produce more correct

responses than deaf subjects on transfers froh tactual-

successive to auditory-successive distributions..
?

57



>

' Alberta School for the Deaf. Students were chosen on the

CHAPTER IV
METHOD

. Sample
FThe sample consisteéd of 72 children from three
different schools in the‘Edmonoon area. Deaf and hearing
childrenbcomprised'the two populations of'comparison.’ f
Ages of children ranged between eight and eighteen years;
a relatdvely broad age range resulted due to the limita-
tions presented by the availability of deaf subjects for'

testing and ability of these subjects to comprehend

instructions.

a

,

Thirty-six deaf subjects were drawn from‘}he .

—an

basis of a severe to profound‘degrEe of hearing loss

(60 db. loss +) and onset of deafness (pre-lingually

and/or congenitally deafened) An additional cr1ter1on
of selection was the ablllty tdkretaln at least threé
unlts of 1nformatlon presented v1sua11y. \Retentlon was

determined by responses to a modlfled vers;on of the

Hlskey-Nebraska Memofy Test for Colors for younger subjects?

a modlfled version of the Hlskey-Nebraska Tesp for Numbers v~'

“was used for older bjects. Based on results obtalned w1th
%_. :

this screenlng dev1ce, subjects below the age of elght were

F



not inciuded in the sample. Subjects seleoted for testing
were then randomly assigngg to one of three groups and
tésted in a random order determined by their availability
to researchers. Subjects included‘both’residential and
day students and reoresénted'all socioeconomic levels.
The testing of all Qoaf subﬁects was conducted at the
Alberta School for'tﬂe Deaf. |
Thirty-six hearing subjects were randomly selocteﬁ
from two Edmonton public schools chosen on the basis ofv
their proximity to the University where the testing took
place. The only oriteria determiniog thé«particiquion' d

of these subjects were age and the consideration that they
were‘of.normal abilities. As neérly as possible, hearing‘ |
subjeots'wereyqatched in age to the deaf subjects.

Deaf subjects were randdmly assfgned to one of
three dlfferent groups descrlbed by qpi(nature of the |
stlmulus presentatlon. Hearlng subjects were assigned to
the~same groups as their age- mate counterparts.

Deaf chlldren ranged in age from 8 yggns, 6 months,
to 18 years, 9‘months._ Mean age for the daaf ogbjeots was
~12 years, 5 mOnths. Héaring éhildrén‘nangéd N age from
-8 years, to 18 years, l montn. Mean age- for thls group

.

was 13 years, 5 months (see Table 1) ..

Follow1ng testing, the results of Six subjects were -

,dlscarded becauSe three deaf subjects weré -administered
N 4 .

v tactual-successive response ch01ces 1n lleu of audltory—

success;ve ch01ces when lt was determlned that\they were

59
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TABLE 1

SUBJECTS DESCRIBED BY SEX

AND CHRONOLOGICAL AGE .

9

-

o —
Sex i .

Age. Mejan‘ .
Group ; Range Chrono-
G Condition | Male | Female |, logical

| " Age
B N o 8 years 1
VIS-SIM °* 3 ‘ ' '
D S 8 | 6 months 12 ,
E i to years |-
A ‘ .
“ y moriths }
) A ) ' 9 months
TAC-SUC 4 [ '
3 . - i"’
H | , . 8 years
, VIS-SIM 6 5 -
A . : years
> VIS-SUC 6 5 1f yeass 1. s
o — , .1 monk months
¢ | rac-suc ' 7 A
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unable to hear the buzzes. The results of their yoked
controls were deleted from the sample as well. This left.

a remainder of 6§ subjects in the final analysis.

. Design
The design of this investigation is presented "in
F}gdre 3, showing a breakdown of groups and conditions.
As can be seen. in the Figure, two groups of subjects
varying in degree of héaring loés—épone or profound--were
employed. Also, three conQiLiOnsbgf stimulus presentation
were used: visual-simultantous, visual-successive and
tactual~successi§e. The response choice modality was
varied as a within-subject variable consisting of five
levels: visual—simultaﬁeous, visUal—succéssive, auditory-
;uccessive,_tactual-succesSive and tactual—éimultaneous.
Speeific hyPotheses We;e terted by comparing cells across

groups or conditions within a group or condition, as

determined by the predicted c¢ffects of the hypotheses.

Apparatus

Eight different apparatus components were involved

in carrying out the entire experiment, but only six were

diSplayed to any subject. The components were arranged in

a square configuration such that the subject was seated

”in%the Center (see Figure 4).

Inspection stimuli in the visual modes were*

situated directly in front of the subject on a table

»

/

.
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Fig. 3.--Design of the investigation.
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29 1/2 inches high. Since a responsc choice apparatus

was also on' this table,‘inspéction stimuli were always
elevated to a position above the choiqe stimulus (12 inches
‘above the table;. o

(1) Visual-simultaneous inspection stimulus .

apparatus cdnsisted of a black felt board 9 by 22 inches.
White felt dots, 3 inches in/aiameter, were positioned on
the felt board in a horizontal arrangement. These dots
were eagily manipuiated by the experimenter so that presen-
tations could be varied throughout the course of testing |

(see Figure 5),

(2) For those subjects who were exposed to a visual-

successive'inspection stimulus, the fq§t board was removed
ffom the table and replaced by a liéht bulb apparatus.

This 40-watt blue bulb, fitted into a fixture with wiring

- threaded through a 31/2-by 1ll-inch wooden board, waé
controlled remotely by the assistant who was seated behind
the subject (control box 8 by 5 inches). Flashes of light
were varied according to the frequency and duration of'the‘
switch-pressing. All of the light bulbs usedvin the
éxperiment were blue in color so that the subjects would
have no difficulty distinguishing the stiﬁuli'from.the white
light in she room. Fo;ty,watts seemed to be a comfortable
magnitude at which toAperceive the stimuli; based on pilot

[

testing. ' .
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Rectangle=field
O=stimulus ™~

Fig, 5.--Stimulus distribution used in_presePtations.
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(3) When subjects were to be presented with a

tactual-successive inspection stimulus, the table was

cleared of all other inspection stimuli. The subject was
then tapped on the back by the assistant who was seated
behind him, with a 12-inch plastic hammer (see Figure 5c).

The five different Response Choices exposed to all

subjects were displayed around the subject within the
square configuration described in Fiqure 4.

(1) .The visual—sﬁccessive response choice component
re;ted on the table described earlier: This appératus
c&nsisted‘of threev40—watt bulbs each encgsed in fixtures
whi¢h fitted into a 3 1/2- by 24-inch wooden base. Each
bulb was labelled with an appropriate number: 1, 2 or 3
("1" on the left, "2" in §§e center, "3" on the right).
Wires 11 feet long stemming from each bhulb were threaded

. : L 4
t;rough the base, meetihg behind the subject at a control:
box havihg three corresponding switches. This allowed the

assistant to control the frequency and duration of the

lights remotely.

(a The visual-simultaneous respo e,

apparatus was set on the wall to the leit of tWe. subjéct
This consisted of a large plece of cardboard 31 1nches
high, 22 anhes 1n dlametgr, upon which were stapled three
Jpieces of/black felt. Stimuli cbnsisted of white felt dots
1ndent1ca1 to those used for the 1nspectlon stlmulus

Response choices were kgbelled l 2 and 37 ("1" at the top,

. E :‘,' R
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"2" in the center, "3" at the bottom). A divided curtain

suspended from a portable frame was 5 1/2 feet high and set

!

2 feet in front of the stimulus board. This allo&ed the,
experimenter to stand behind the curtain and change the |
order of stiﬁuli throughout the testing. At presbribed
times, the experimenter open?d the curtain to expose the
choice stimuli to the subject (see Figure 5 ).

(3) A third response choice’component:for

auditory-successive choices consisted of a Beltone Model -

10-D audiometer controlled by the assistant. The subject

was fitted with earphones and fed buzzes of varying fre-

v
»

quencies and durations at a decibel level that was
comfortable and audible to whichever ear was superior.
First, second and third response chcices were distidguised

by numbers held up before the subject, by the experimenter,

prior to each presentation .

(4) ggctualrsuccessive response choices were pro—f
vided in the foilowing.manher.~ The subject wéé tapped on
the back by the'aésistant who was seated behliind him, with
a 12-inch plastié hammer. They were distinguished from

‘
the inspectioﬁ stimulus by numbers (1, 2 and 3) which were
- held up before the subjectlbY‘the égperimenter, prior to
each presentatlo?v Positioning of each presentatlon on /
the subJect s back varied so that no confounding effects -
(such.as pressure on one point of the body} wo Ad inter-
.fefe with responses. o A

!
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(5) The final component for tactual-simultaneous
response chqices consisted of a wooden frame 25 inches by
27 inches by 14 inches. The frame was elevated in its
position facing the subject, declining in a diagonal
towards its end. At both its tdp and front, the frame Qas
covered by opaqué Gurtains.  This allowed the subject to
extend both hands through the front curtain into the
apparatus and move his hands from one response¢e choice to
another without seeing any of them: Thé top end of the
apparatus was covered by another opaque curtain which was
easily lifted to allow the experimenter to put head and
hands beneath thé curtain and periodically change the
order of the response choices. Each choice was numbered
on the curtain above it ("1" nearest to subject,ﬁJZ" in

the center, "3" at the far end) .
~ -,

Description of Stimulus Materials

?he experiment consisted of nine diffenént kin@s'of
inspection stimuli‘inéludgxg all presentations for all
gréups: three different kinds for each subjéct. Inspection
and response choice stimuli varied accord{ng;to (a) modality
of input (visual, auditory or tactual); (b) cdndition
(51multaneous or succe551ve) and (c) pattern (frequency or
spatial dlstrlbutlon) of exposures. |

Basxcally there were three pﬁssiblefpatt4rns

' represented visually and spatially here:



(1) The felt dots used in the visual-simultaneous

presentation were 3 inches in diameter and distributed

5 inches apart in a configuratien such as (i) above. 1In
the secépd pattern the first two dots were 1 inch apart
with 9%fnches between thé sccond and third dot. The

thiré éattern had 9 inches betweén the firgt and second
dots and 1 inch between the second and third. These '
measurements were ghe same for both simgltaneous inspection
and response choice stimuli. The visual-simultaneous
inspection stimulus was exposed for 7 second§. Response
choice exposures remained displayeéﬂuntil the subject

indicated,that he had made hLis choice.

(2) The visual-successive inspection and response

choice stimuli, which consisted of 40-watt blué light
bulbs (8 inches between bulbs in response choice)}, displayedA

a pattern by means of a temporal distribution of flashes.

The assistant counted out a succession of numbers by \$ .
W A - »

'vtﬁousands. Pattern (1) above was counted in the following
manner; the experimenﬂmfsilently coupted "One thousand one,

".one thousand two, one thousand three, oneﬁzhousdnd four,
-one thousand five, one thousand six, one thousand seven."
It #6ok approximately one second to count each number,

arnid lighté”Were flashed at the counts-of. 1,001; 1,004handib

3
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1,007. Therefore; pattern (1) ‘'was exposed for 7 seconds.
Pattern (2) could be represented by the experimenter's
counting between 1,001 and 1,006; flashing the light at

the counts of 1,001; 1,003 and l,OO6.F Pattern (2) thus

took 6 seconds to expose. For pattern (3) lightsvwere N
flashed at éhe«counts of 1,001; l,OOg;and 1,006; as the
experimenter counted between 1,001 and 1,006. Both

inspection stimulus and response choice stimuli'of a
.visual-successive néture were exposéa in this manner.

(3{, (4) Similarly, tactual-successive

4inspection stimuli and response choices) and auditory-

successive (inspectior stimuli and response choicés) were

presented to the subject. For deaf subjects, the decibel

level was always above the speedh threshold; for hearing ‘
} .

i

subjects 25 db. was standard.

(5) The tactual-simultancous patterns were

spatially distributed in the following manner:
(a) Pattern (li
" (b) Pattern (2) | v ’
(é)‘Pattern (3)
Wooden knobs were 2 inches {n diameter and distributed on
thrée masoni;e boargls, @nchés by 25 inchés, each of which
fit int6 the bmse of the épéératus. The choices were
.efficiently varied. by s;,i_mply l&ft_in‘g° theioarés by their
'knobs andfp;ﬁgiﬁg theﬁ in-éhe}rvapprdpriatéfslqtiaiDistrib— J
utions were all determined in pilot testifg. .
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Description of Task

Thelexperimental tyeatments. Essentially, the

testing c6;;isted of three different tasks ([a] visual-
simultaneous, [b] visual-successive anq [c] tacﬁuél*
successive) involving three different groups‘of subjects.
All tasks involved transfer from an inspection stimulus
of-a particular mode and condition to five different
response choices. Each response choice was repeated six
times bringing the total number of‘lrials for each subject
to 30. Transfer occurred both intra-modally and cross-
modally, dependlng on the nature of the inspection stlmulus
and the response ch01ce In all cases, the order of the
response choices was randomly alternated to cgntrol for

order effect.

Id
-

‘Task (a). Subjects receiving this task were shown .
—_— . »

a visual-simultaneous inspcction and required transfer to
vieual-simultaneous, visua'-successive, tactual-simultaneous,

tactuélZ;néeessive and auditory-successive response choices.

The ‘only memory load was in the order of the three items of

-

the inspection S£imules. Subjects were required to retain
the sﬁimulus afrangement and match this to Lhe threer response
choices until .a decision of'match was derived Following
 all three response cholces//sﬁbjects indicated to the
experlmenter the reSponse that matched the inspection

stimulus, by respondlng "One,"b"Two, or "Three." The three,
' ‘ S : § . , .

~

.



possible arrangements for inspection stimuli were

, . S
rdndomized so that not more than three of the same
occurred in succession. The subjects were expected to

respohd for 30 trials of this task.

Task (b). All subjects involved in this task
,received a visual-successive inspection stimulus and were
;

. required to transfer to visual-simultaneous, visual-
successive, tactual-simultaneous,‘tactual-successive'and
auditory;successive respgﬁse choices. Subjects were re-
quired to retain the stimulus arrangement'and match thfs
to the three response choices untll a dec151on of match
was derived. Follow1ng all three response choices,
subjects indicated %o the experimenter, -the response that
_matched,;he insepction stimulus, by responding "One,"

"Two," or "Three." The subjects were expe&dd:o respond

for the 30 trials presented.

- -

Task (c). Subjects received e tactual-successive
stimulq"bn each trial, Tﬂis was followed by visual- -
simultaneous, visual-successive, tactuél-simultaneous,
tactual-successive and auditory'successive response choices

,presentedvover,30 trials in.a.randop order. Subjects were
!'requifedlto retain the stimulus arrengement_and match thfs.
to the{ﬁhree response choioes until a decision of mateh ?
‘'was derived Followlng all three: response ch01ces sub-

qjects,;ndlcated to the experlmenter the re3ponse that
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‘the Alberta School for the Deaf, since the residential

matched the inspection stimulus, by responding "One,"

"Two," or "Three."

Procedure
All deaf'SUbjects were tested in the same room at

: . : e
students gcome from parts of the Province other than

Edmonton and would not be available on weekends. Subjects -
were easily removeq from their dormitories for the testing .
and thus more acoeesible to the experimenter. Hearing
subjeots were tested in a room at the University of Alberta,
which was more accessible by éublic transportation than
the Alberta School for the Deaf. .
Prior to each task all subjects were glven instruc-
tions by the experimenter. - Although the 1nstruct10ns were
conveyed verbally for hearing Subjeots and manually for .
deaf subjects, both wefe‘accompaoied by\demoasfratiOn using

the apparatus and samples of task procedure. Equivalence

of'qualities and conditions of presentation was demon-

‘(strated by the experimeoter in the foilowing manher:
/ﬂq_a) Subjects were first 1ntroduced to the apparatus by a
ehort demonstratlon of how*each part would functlon in the
’testzng. (b) The experlmenter next held a closed fist in

front of the llght bulbfcomponent, opening the fist and

extendlng the flngers outward when the bulb was flashed

: thus lndlcatlng the "flash" to deagpgubgects; ;Heaglng

R O
S
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subjects were told the wo£d "flash" &erbally. “(¢c) A

pause (temporal délay in flash) between the second and
third flash was indicated'by the ﬁanual sign "wait" for
deaf subjects; the verbal word "pauseJ for hearing subjedts.

(d) Subjects were next shown the three Visual-simultaneousé

o
-

responsé choices and were directed to focus on the choice’
that was equivalent to the inspection stimdlus. The ’
experiment?rlthgn repeated the earlier demonstration:
""Flash, flash, wait (pause),” flash." But at the point of
"wait (pause)" ﬁhe experdmenter's two hands were separated
in a horizontal mov;ﬁent acrdgéuthe blank space and |
aégqmpanying this gesture with the sign "wait" for the
deaf,” and the verbal "pause".for the hearing, ﬁhus eqyivo-
cating the temporal dlmen51oiabf non-flashing td the
',negatlve spatial dimension. vThe expérimenter then told

the subjects that the inspccﬁioni‘timuIUS'and ﬁhat»parti-
cular re?ifnse'choicé were +hedéade; that the thef two
response c¢hoices dlffered frog the Lnspectlon stimulusﬁ
The subject was asked 1f he understood If he‘re;ponded

in the negatlve, the demonstratlon was repeated a maximum
"of two more»tlmes untll the subject 1nd1cated an under-
‘standlng.; SubJects who did not understand the flnal

: explanaﬁion were stopped and dld not part1c1pate in the
rest of the experlment 8ix déaf subjects were dropped
.durlng testlng.~ All hearlng ?ubjects part1c1pated through—

“out all the testlng.



K

“that particular trial. »

®
- . 3

Following the demonstration the experimental

’ rl

trials were begun. Each subject was asked to attend to
the inspectid% stimulus and try to remember what he saw
and find the one that was the same amohq  the: rcsponov’

' ‘ N
chQ;ces, indicating to the experlm(nter whether th1< was

number one, two or three. Ny strateqy for remombérinq the
: 15% :

stimulus was offered. Prior to cach trial subjects were
told that they should attend (irst to the inspection

stimulus and then ‘to the part of the apparatus involved in

¢

" Thd subjeet was then prwscnted'with the 30 trials.

+

He was g%ven feedbdck only during the d<monstrat10q in all

/
other cases the experlmento regpondod with "Okay," or .
repeated the reSponse choilce nuwwber to 1nd1cate that she

had recelved the subjecL s decision and would "go on.

Recording pf Data® .,
S

Data were recorded during the.course of ®esting by

the experimenter. This'was done by observing (in the case

_'subjects) to the subject's response and placing a check-

I

of the deaf subjects) the rosponse (one,.twbh or three) of
| :

‘the subject, or listening (in the case of .the hearing
~ - . { 4 ---

1
‘*

mark on the data recording S?eet next to.the‘response that

corresponded to that of’ the subject. A copy of the data

reCOrdJ.ng sheet is- provu‘:ied m Appemux’\
L . 2

. : ‘. : ' _

£y



=4 Scoring

.

Scoring was done by hand att..r all thoe data had

been collected. Fach responsc cholce was matched to the

Inspection stimulus presented for cach tridl and data

~

were collated across experimental condi Lons,

.
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CHAPTER V

b UL s

The results of the experimental investigation were
analyzed according to the spocitic hypothests presented
previously in Chapter IIl. In order to assess these
hypothesized effects the t te¢st and adhiysis of varianeu
techniques (Glass & Stanley, 1970, pp. 292-445) were/
employed. Table 2 presents thoggencraf design of the
investigation', a 2 x 3 x 5 factorial Qésiqn with ﬁhc‘third
variable being within—subject,véioﬁq with the means and
standard déviations*for cofrcct matching resovonses, on the
éxperimeptal task (see Table 2. This table portrays the
conditioﬂs for inspection st mulus nodaiity and response
‘choice m&dalities which we;amcortrasked in the'hypotbesized

comparisons. The tests of . each hypothesis will make

reference, to the comparisons as the conditions are presénted

A

in this table. ' : ..
| t N D ‘ ]
’ j‘/‘Hy,potku:—zs;‘is 1
. ) f y 4.
~ The first hypothesis predicted that hcaring sub- =

jects would prodﬁce more correct responses than their
. deaf counterparts on tasks which invoived stimulus pre-

'sehfdtipn in avmbdality (auvditory or tactual) or condition
, ‘ _ - , , . )
(successive presentation) in which, they lacked experience.-
. ' S . o - :
FAR - _ A . ) - >

. R Y



The specific predictions foliow. They arce quoted 4s they

appear 1n”Chapter III.
Hypothesig 1.1. Hearing subjects will produce
more total correct responses than deaf subjects
on all sulcessive tasks.

In order to test this hypothv;xn, henr;nq subjects were
compared to deaf subjects on a composite mean score of all
cells in Tablg 2 except the vishnl—simuitanUOus to visual-
simulténeo}s and.viSual—simulxdnnous to tactual-simultancous
conditions. The t test for independent samples. was
employed indicating a significant diffcrence bet&oen the
two groups (X Hearingz23.42, X Deaf=18.79, t=3.20, df=32)
at the .001 level/ The resulté thus support the hypothesis
in. the predicted direcpion; A post-hoc anéiysis coﬂparing
the deaf ané heirrng subjects on the Vihndl;SimultanCOES
to visual—simuftgneous transfc o ceveal ®i no significant '
difference beﬁween the twéqgmwups on this condition
(.)E Hearing=2'>.‘§2, X Dea‘f=5.45‘, =1.18, d;"z,lO, pp.05).
profhesis 1.2. Dbeaf subjects will produce
T more tofal correct respcises on successive responseh

vwchoiced in the visual mode than in ‘he tactual and
- auditory Qodalitiesy, ‘ ’ :
- ,

~This hypothesis was tested by compariny a composite score

oy . o
of. the visuq}—sﬁcc&ssive respon-e choice mode with the
- > HVE , ¢ ; .

gomposite of the six, cells in the tactual and auditory-

- .

successive response choice modes. A L' test for dependent -

samples was emplé?ed which indigated a significant dif-.

o ) . - . [ Ll
ferénce between the groups (X visual-successive=4.48,
X auditory-successive and ‘tactyal-suceessive=4.09,

.

. & =



TARLE 2

MEANS AND STANDARD DEVIATIONS DR TOTAL CORRECT

MATCHING CHOICE RESPONSES FOR SIX TRIALS COMPARING

HEARING SUBJECTS ON INSPECTI?N STIMULUS AND RESPONSE

' CIIOTCE MODES

»

7

IS - .
Response Cholce Conditions
S &
Inspection
Group stimulus 5 \ 4
W]
N 8 > ! % g 8
condition ' % - avﬂ b g
— 4 ~— 0 08 T 0 Lo S
o~ g Q L 30 -5 —
303 3 0 -~ 0 FORRG) + 3
¢ n E n O T O 0 0 0 E
e erd 3 33 Lo T -~
>0 > 0 &g W _BHou £ g
, 1 o5Tas | a.36 (3,72 [4.27 |4.18
Visual- t ) . .
simultaneous (.82) (1.86)](1.49)] (1.62) (1.40)
Deaﬁ - SERCEN SRR T 1
hildren | Visual- | 4.90° 3.90 3090 4,27 | 3.5
successive ¢1.22) (L. 87CP(1.45)] (1.19)] (1.51)
4 T”_,—. R
Tactual- 5.72 | 5.18 14.45 |3.90 | 4.18
successive (.65) | (.75 | (1.57)] (1.38)] (1.25)
= Visual- - | 5.81-| 5.54 {5.63 {5.81 | 5.00
. - |simultancous, (.60) | (.93)|(.67) | (.40) | (1.22) ~
Hearing e —— — S , : é
children | visual- 5.72 1 5M5 15.36 | 5.09 4.7%:-
- )| succgssive (.47) | (.69)|€.81) |.{.70) | (1.01)"
g : \
‘Tactual- 5.45 | 5.72 }5.45 |5.18 '*5.09.
o sfcce?SiV? e P antcen .| s .19
. N - Q e ey .
\ . ) : ‘ f
.

-~
4

L R . © . ~

Note.~-Numbers in parentheses are standa{é.deviation%. Co
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t=1.79, df=32) at the .041 level. The results support the
hypothesis in the predicted direction.

Hypothesis 1.3. There should be a learning
trend for the deaf on all transfer tasks due to -
the subjects' ability to improve on these tasks
as a result of experience with the task.

»

This hypathesis was assessed with a one-lactor, repcated
measure, analysis of variance procedure in which thg deaf ’
v
subjects data were collapsed across botl inspectfbn stimu- z
lus‘ahd response choice conditions. 'In this analysis, the
data Qere assessed across ﬂhe six trials for‘each‘response
a

choice condition which scrved as the 's.ix 1(\v‘e‘fs cé the
'repeated meeeures. The means ehd stendara devia}ipns are
presented in Table 3,for the gix trial averages across

these conditions. The analysis of variance revecaled a

significant difference betweern these trials (1r=3.77,

. ' .

dfi=5, df =300) at the .01 level" supporting ihe above
hypothes1s reqardlng an increase in accuracy of matchlng
f?r the deaf subjects durkng tiic course Yof Lhe experiment.

Summary of findings for Hypfothesis 1. -All tnree\

prediétions in'Hypothesis 1 WCre‘statistically significant.
Hypothes1s 1.1 was conflrmcd in that hearing qub]ects dua ,*.5

N } e
‘51gn1ficantly better than cCeafl .,.ub]éCLS oR le‘lt uccessive - \‘%

) 'r

tasks. Hypothe51s 1.2, Wthd predlcted that dé

woulad produce xmue correct responses on succe551ve

- t

i the v1sua1 mode than in the tactual and addltory modes,
- . . ol \-‘
was supported by the flndlngs Flnally, Hypothe51s 1 3,,

50 : ¢ ) L.

'vwhldh predlcte& a learnlng trend for the deaf -on all

transfer tasks, Was conflrmed L , 4_i:

TR



TABLE 3

MEANS FOR DEAF SUBJECTS A
FOR THE SIX TRIALS z

COLLAPSED ACROSS INSPECTION gﬁIMULUS
L»

AND RESPONSh CHOILE CONDITIOV%
PR

i
Ttem Trial Trial i Trial Trial Trial
. 1 2 { 3 4 95
_ : : p
 Means o4z | 727 4 730 b g27 b 7m0 g .794’.
" ) 4 R a . ’
" ) 4
Staridard : q ! l
Deviation ( 481) |-(.447) ; (.440) ﬂ (. 447) ! (.422)
% i

e




« \',(‘

{ : The sécond hypothesis pfedic7ed first that deaf and’

¥

Hypothesis 2

. . ’
hearing subjects would produce more correct responses on
tasks' involving transfers to and from modality-congruent

stimulus distributions (c¢.g., visual-spatial and auditory-
. . L4
- temporal) than modality-incongruent distributions; sccondly

that subjects who have experience with o« condiaion of a
modality-incongruent (c¢.g., visual-successive, teat 1-

simultaneous) stimulus distribution will producelmore
‘\‘ . - ' . L ’ .
~correct responses than subjects lacking such experrence. s

~ The specific predictions follow, quoted from Chapter III.

HyEothes%" .1. Both deaf and hearing subjects, -

will produce Morc total correct responses on transfers

\ erm visual-simultaneous to visual-simultaneous than
from visual- 51mu1taneous to visual-sgccegsive ‘distrib~
utions. ' , .

.

'A t test for dependent sarples wus performed for these two

conditions which resulted in a significant differencé&,

( visual-simultanepus to vjsdal—simultaneous=5.64,

~
«

X visual- 51multaneous to visual-succersive=4. 95 t=2.06,

)
v

df=21) at the .026_level. “hu‘resulLs thus Suppprted this

N 3 . =
. hypothesis in the‘predic el direction. . . ‘
e Ly " A .
Hypothesis 2. 2. . 'Both deaf and Jei!Eng sub]ccts .
"will produce more total coxrect responSes “on transfers ’
from visuall-simultaneous to tactual-successive than
fron V1sua1h51multaneous to tactual- 51multaneous

i

y dldtrlbutlons. P L ,

£ Y g

N LT ‘ - . r.

A t test go dependent samb;es conparlng %.ese two con-

i . - R
2

L . . : . - oo N .
o ‘ cre . . D . . ’

N A - e . v . o
- 4. " . . . - . . . - - o




s

successive=5.05, X visual-simultancous to tactual-

simul taneous=4.59, t¥1.36, df=21) do not Support'this‘hyp C
- ° R

thesis. !

- Hypothesis 2.3. Both deaf and hearing subjccts
will produce more total correct responscs on transfers
from tactual-successive 'to tactual-successive than
grom tactual-successive to tact gal-simultaneous

istributions.

* At test for dependent samples was performed collapsed

A
~ ,J
va

. across both groups of subjects compatlng these corn

L%mq,—
A [ S N

Thew;esultsapf the analysis do not support this hypothesis

‘e

(i tactual-successive to'tactualjsuQCessive=4§§S,\ ~

.
- " .

‘X tactual-successive tovtadtmal~simu1taneous=4.64,gtz.34,

wdf=21) . ' .
Hvpothesis 2.4. Both teaf and hearing subjects
will ®roduce more total correct responses on transfers.

from tactual- su8§e551ve to visual-simmlt: *ous\than
from tactual- SQCEFSSlVC to visual-success distrib-
utions. .

‘A t test for dependent samples wés’pcrformed on these two

conditions across both subject groups. ‘The results of the
. . ’

LTI

"' analysis do not:support this ﬁypothesis (X tactual-

) A : -
successive to visual-81mu1taneous:5.59, X tgctual-
) succe581ve to v1sua1 successive=5. 45, t=.65, df=21).
Hypoth651s 2.5. Boty. deaf and hp%rlng subjects . -
Nllh ‘produce more > total correct requnS“S on. transfers

”ffcm tactual-successive to aud1tory~succe551ve than gp*

. from tactual-suqce551ve P tactual- 51multaneous_wh L

\r ,--dlstrlbutlons. - e A
. v i - .
B g &

o1

At best for dependent sampxes was performed compargpg

. v'l/.

these condltlons. The - resulLs of Lhe analYSlS do not
N :
support thlS pggotheses (x tactual~succe531ve t6 audltory—

‘n
(N
LY -

- - M . . . " \ .
N . J ' . +
. , - ' ¢ . .
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£ ' | !
successive=4.95, X tactuaj-successive to tactual-

simultaneous=4.64, t=.94, df=21).
‘ i
Hypothesis 2.6. Both deaf and hearing subjects
will produce more correct responses on transfers
from visual-successive to visual-simultaneous than
from visual-successive to tactual-simultaneous
distributions. ‘

«/ At test for independent samples was performed which
resulted in a significant ‘difference (X visual-successive
to visual—simyltaneous=5.32, X visual-successive to

tactual-simultaneous. 4.59, t=2.08, df=21) at the .024
h ]

level. The resultﬁythus supported this hypothesis in the
predicted.direction; : . .
) e

Hypothesis 2.7. Hearing subjects will produce

' more total correct responses than deaf suby] ects on o
transfers from visual-simultaneous to au tory*. N }

ccessive distributions. 4
At jgitﬁfor ‘independent samples was ééf@@rme uémparlng
these groups which resulted in a 51gn1L1@%nt dlfferepce
/fﬁik,ﬂearlng=5.64, X eaf=3.73, t—3 87, df=10) at. the .OOlf“ N'3”
v,levél. Tﬁg‘;es ts supported thls hypothe51s in the T ,'“w4nf

. o . 3
predicted dlrect / 4 , e .

- Hypcth§ 2:8'1 He ing subjects will produce
mqre total orrectvrespo- es than deaf subjects on
transfers ﬁiom vispal- siﬁultangous to tactual—
sﬁcce531ve ‘distributions. = -~

+ ' T

A t. test for 1ndependent samples ‘was gerformed between the

'

“

groups whlch resulted 1n a sxgnlfléank d;fference
(X Heanng-s 82, x Deaf 4.27, t=3. 07,-df 10)-at. the .oos{r-é‘-'

level «The results thus suvported :hls hypotheSlS in the
; , . o
predictedxdirection. ‘ L S D
. L . s . Y L . ) Y
~ o ., ' [1 ) ( Lt ' 4 5 -. % - - » )
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*

Hypothesis 2.9. Hearing subjects will produce
more total correct responses than deaf subjects on
transfers from tactual-succassive to visual-
successive distributions.

. N\ :
A t test for independent“samples was performed for this

comparison which resulted in a significant difference
(X Hearing=5.73, X Deaf= 5‘}@ t=2.05, df=i0) at the .033

— , \
level The results thus Supported this hypothesis 1n
the predicted direction. : L :

] 0 . . . . (3 ‘ p
Hypothesis 2.10. Hearing subjeJﬁs will produce,
more total correct responses than deaf subjects on
transfers from tactual- SUece551ve to- auditory-
sucCe351ve distributions.

At test for independent samples was performed on these

.- . _ . i

conditions which resulted in a sigpificant differeéce ’

(X Hearing=5.45, X Deaf=4.45, t=1.9%, =10) at the .041

-

level. The results thus supborted this 1/pothosij in

the predicted direction.

- , Hypbthesis 2.11. Hearing subjects w1lT§produce
more total correct responses than deaf subjédcts on o
““transfers frem visual-:successive to visual-successive
distributions. , y
. s & . ) . “
A t test for independent®samples was pe~formed betwecen these B
groups which resulted in a significant difference - " e L
(X Hearing=5.45, X Deaf=3.91, t=2.57, df=10) at the .013

.«

level. The results sdpported this hypothesis in the

. . . e C o, ) ; _. ’ I, A
predicted dlrectlon.‘ se . _ ‘
Hypothe81s 2.12. Hearing subjects will prodhce,
more total correct responses. than deaf sWbjects on -
transfers_from yisual-successive to audltory—
_Vsucce581ve dlstrlbutlons.

A i test for 1ndependent Samples was" performed whlch -w;

resulted in a 51gn1fté§nt dlfference (h Hearlng—s 36,



o

» _ .

g

X Deaf=3.91, t=2.91, df=10) at the .007 level. The resuits
thus supported this hypothe51s in tHe predicted direction.

Hypothesis 2. 13 -Hearing subjects will prodUCe
“more total correct responses than deaf subjects on
transfers from visual-successive to tactual-successive

distributions.

At test for independent samples was ‘performed -between these
N oW ’ <
groups which resulted in a'siqnifiCant di1fference -

(X' Hearing=5.09, X Deaf 4.27, t=1.96, df=10) at the .038
level. The results ‘thus supported this hypothe51s in the

predicted dlrectlon.

Summary of findings for Hypothesis 2. The first
. J ’ V * N
part of the second hypothesis (Hypotheses 2.1 through 2.5)

"~ which stated that both deaf and hgaring subjects would
: . . -

/ R : :

i o . .
prquggemore corrqu responses on tasks involving transfers
o " } T . . . ] St
to ‘and from modality-incongruent stimulus distributions wés
- ‘ . . ° . ik
generally not supportéed by thHe results. Hypothesis 2.1, 5.

however, was confirmed in thet'both deaf and hearing sub- -
Jects performed 51gn1flcantly better on transfers from : o

L]
V1sua1~51multaneous to v1sual sxmultaneous stlmulus dlstrlb—

o

utions. tham on transfens ‘from v1sual-91mu1taneous to =
A \ / “f:-f

v;sualesucce851ve stlmulus dlstrlbutlons The second part

of‘Hypothe31s 2 (Hypotheses 2. bgthrbugh 2.13) which Mtated

.
that’ sub;ects who have experlen e with a cohdltron of a

/

modalltyaincongruent stlmulus dlSt}lbtUlOn WOuld produce

. \\
more COrrect responses ‘han thosenwho do not have such

‘,expeglence was conflrmed in each Comparison. e

a

i‘u

86



)

) groups which resulted in a significant dlfference

(X Hearing=5.64, X Deaf=3.73, ®=3.87, $F=10)Ggzt t‘he .001 -

87

Hypothesis 3

‘The third hypothesis predicted that on task?
requiring supjects to pereeive stimuli in one modality
and recognize the eq&%valent stimuli in a different modal-
ity, hearing subjects would show more accurdte ooding than
..
deaf subjects. Table‘4 snows the specific comparisons for
each of these cross-@odai transfers. The specific hypo;
theses, quoted from Chapter iIi, are assesscd below_ﬂ/,////
“Hypothesis 3.1. Ho&rlng subjects w1ll produce‘
more total correct responses than deaf, subjects on*

transfers from visual-simultaneous . to auditory- -
successive dlstrlbutlons T .

Y -
At test for independent samples was performed for these

LAY - s o~

’level The results' thus supported the hypothe51s in the

: ' S
predlcted dlrectlon :
Hypothesis 3.2. Hearing subjects w1ll produce L 4
more total correct responées than deaf subjects on h e
transfers from visual-simultaneous to tactua1~ : L
' 51multaneoq§ d;strlbutlons‘ S ‘ o

A t test for 1ndependent samples was performed for these ,

-
S

\
groups, The results of the analysis do ‘not support this

hypothesm gX Hearlng—ﬁ' 00, X Dea«f—tl 18, t= 1 44 .f=10)

prothe51s 3.3. Hearlng Subjectc will produbc Lo
~more total correct responses than deaf subjects on ' N
transfers from V1sual-91multaneous to tactual-
‘,successive distributions.

LT -
!

y

\A.t test fd{ independent samples was performed for these,

g&oups whlcn\resulted in a 51gn1ficant dlfference ;- o ‘;
v

Gq\ Hear.l.ng 5. 32 X.Deaf=4.27, £=3.07, df- 10) at the 005

1..~

\.v
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level. ' The -results thus supported this hypothesis in the

%, // ‘ )

.Hypothesis 3.4. Hedring subjects will produce
more total correct responses thaf 8eaf subjects
~on transfers from visual-successive to. auditory-
successive distributions. :

predicted.direction.

A t test for independent samples was performed which
resulted in a significant differentce (i:nearing=5:36,.
X Deaf=3.91, t=2.91, df=10) at the .007 level. The
. N~ e
results thus supported this hypothesis in the predigted &
.direction.
" Hypothesis 3.5.. Hearing subjeéts wi
-more total correct gesponses than deaf
on transfers from visual-successive to
simultaneous distributions. - <.' BT

T @,’
A t test for 1ndependent samples was perform for these

o
1

(X Hear1ng—4 73, X Deaf 3.55, t=2.16, df lOﬂ at the .028/_

level. The results ‘thus supporged this hypothesis in' thé

N

'predicted,dxrecthn. S — ’ - . - /

© - ., Hypothesis 3.6. Hearing sublects will produce/
more ‘total correct responses than deaf’subgects ory
transfers from VLsual -successive tou.
dlserbutlons.x s, E

- . -‘«?.
]

jA t‘tesé for 1ndependont samples was per- " éifbétwaH%'*f
'those 4;oups which resulted in a 51gn1f1cant jﬁ?fevence 3

(X Hearlng-s 09, X Deaf=4 27, t=1.96, df—lO) at %gi .038 -
‘level. The results thus supported thls hypathe51s in the
N

'predicted dlrectlon.\

Ny _ypmtheais 3.7. Hearlng subjects w111 produCe
more total correct respohses: than deaf subjects on -

. P
/ . -,
s ‘f L3

88

.- transfers from tadtual—succe551ve to- v13ua1—31mu1taneous AR

L

, dlstrlbutLOns.v-‘.‘*v\v T ‘ C e
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. ' ‘TABLE K I
. . ~ N
T : ¢ ’ S 4 .
‘; COMPARISON OF DEAP AND HEARING
SUBJECTS ON VARIOUS CROSS ~MODAL TRANSFERS
] 4
2 a R -
Deaf JPoal Hé’ésinq‘

& ) Al O ed (

.. Transfer Mean s Mean fvalue | df p
Visual-simdltaneous % iy ' L

. to ] 3472 31.15 |5.63..13.87 10. .01

* |Auditory-successive ‘ A P 3

JVisual-simhltanesus [ ‘ . .
L i “ to. . 4.18 91.33 §5.00.,41.43 §J10 .09
~ .'Lmaci!_uQ&.—;,imultaneous 4 -
9 4
Wisyal-simultangous \ . . T
. to i - fa.2v {117 §s5.81 |07 fa0-} 7 .o0s

Tactual-successive .. B - A

w_ _‘ -~ - - p—
Visualssucces8sive - : L | I
LT to 3.90 f1.17°F5.36 82,9110 | .007.
Auditory-successive J*¢ ¢ g A »

TR e e

%Vlsﬁa}*succe551ve | . .

Wy to 3.54/| 1228 Ja.72 b2.¥6 f10 | .028
Tactual-simultaneous ] 1 + 1
Visual-successive :

. to 4.27 § .977°§5.09 |1.96 | 10 .038
Tactual-successive F '

Tactual-successive R :

. to . 5.72 ] .667 £5.45 { .a5.1 10 .180
Visual-simultaneous ° L, ' ' v
Tactual-successive ‘ - : :

: to .625 15.72 12.04 J 10 .033
Visual-successive
Tactual-successive 3

| to 1.21 $5.45 §1.93) 30| .041
Auditory-successive .

v
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1

Ve , L
At test for\independent samples was performed between

1
- . N

these groups. The results of the analysis.do not support

thiS‘hypothesis4(§ Hearing=5.45, ilDeaf=S.73,~tf.96,
af=10). - : I oa

4ygothe51s 3.8+~ Hearing subjects will produce,‘
more correct responses than deaf subjects on

transfers from tactual- Supce551ve to visual-successive.
distrlbutlons Lo \\ ' L . »

\_

)

4

o
-

[ 4

. <

{ - _ o
A t test for lndepéhdent samples was performed for thesge

‘conditions which resulted in a significantzﬁifferedce

b e

(i\nearing=5.73 X Deaf=5. 18 t=2.05, df=10) at the .033
level. The results thus eupporteq the hypothe51s in the
predicted direction. ? \' LT |

Hypothesis 3.9." Hearing subjects will, produCe
more total correct responses than deaf gubjegts on
transfers from tactual-successive to audltd;y-
successive -distributions. v . :

‘A t test for independent sambles'was performed inch'

resulted in a 51gn1f1cant dlfference X Hearlng =5, 45,
X Deaf=4.45, t=1.93, df=10) at the .041 level. The resultsA
thus subported this hypothesis in the predicted directionu

v : * » hd

’? Summary of flndlngs for Hypothe51s 3. ThlS hypo— o

LN

thesis (Hypotheses 3.1 through.3. 9)‘was generally supporﬁed

by’ the results 1n that in all but two comparisons the

>

P ‘
hearlng~spbject§ produced 81gn1flcant1y more correcﬁ,_ /

\

~responses\on“crOSS—modal transfers than the deaf subjectsfgkﬂ
\ L

Hypotheals 3.2 which predicted that hearlng SubjeCtS would

. \

erform in a manner superlor to deaf sub]ects on transfers
P

from visual&szmultaneous to tactual-s1multaneous stlmulus

\

»
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distributions and‘Hypoihesis 3.7 which predicted that

*

hearing subjeécts would prdduce'more correct responses
on transfers from tactual-successive to visual-simultaneous

stimulus distributions were not confirmed by the re}Q&ts,

-

i.e., no significént'differen:}s were revealed.

’ T«
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CHAPTER VI : o '

» DISCUSSION /y,

&+

-

The Hypotheses .

Hypothesis 1. The underlyinc assumption of this

study was that perceptual processes for hearlng and deaf
chlldren would dlffer only in those areas of processihg :
where the deaf are restricted in perceptual experiences
that are‘available to the hearing It was proposed in
Hypothe51s ‘1 that the deaf and hearlng SABjééts responses
to the stlmulus materials .in the various condltlone would ’
vary relative to their exptrlence with proce351ﬁg analogous
'materlal. Slnce it 1& the case that experlence with
succe581ve processidg is gained prlmarlff”Zhrough the ‘” .‘
auditory modality; it was predicted that hearing subjects |

>

: produce more correct responses than the deaf'subﬁects on

A J

’ -

;ransfet tasks involving theee successiVe cohditions. The
results of the subjects performagce on succe351ve tasks

”WhLCh tested ‘this predlqtlon supported ‘the flrst hypothe51s

.
[y
LN

in the predlcted dlrectxon. ‘The performance othearlng
v.subjects was sqperlor to that .of  the. deaf Sub]ects on

successxve taSks. Thls reasonlng was extended to suggest

L . s

“ that there would be no 81gn1flcant~d1£ferences between the

‘~deaf and hearlng on tﬁsks 1nvolvﬁ§g‘moda11t1es and .

»

3w . . e - R X
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conditions in whlchoboth groups were equally experlenced

A post-hoc analy31s reVealed that lndeed there werg no _tp
s;gnlfﬁcant‘affterences between these groups on transfers
from visual—sﬁmultaneous distfibutions to visual- ‘
simultaneous distributioﬁs. Further‘support for this

hypothesis was ev1dénced in the results of Hypothe51s 1 2,

wherein deaf subjects proeuced significantly more corrent

J o
‘responses on successive response choices in visyal
mode than in the tactual -and audltory modalities.” Fp T

at
.this"” 1nstance an. unfamllxar Condltlon (succe551ve) was,&
° <
assoc1ated with ‘three different modalities and as p;e-

dicted the deaf did significantly better on response
. ¥
ChOlceS in the v1sual SUCC€SSlVe modallty ‘than in the \

tactual—gucce551ve and audltory suggess;ve deallty.._mtei;._,;_e

)

These results lndlcated that the wisual modallty is one = -
" that for the deaf is supefiof to the others regardless ef

condltlon. From the above we can ccnclude\‘hat the modal—

ity w1th which the deaf“havo most- experience is also‘the
- i

' modality most sulted for ntjﬁnq decisions ofwequivalence

2
in same or dlfferent modali ies. The ;mport of such

results lles-lin the earller analy31s of the reading pro-

ot

'--cess and theAsearch for an explanatlon of the high . S
1nc;dence of readlng retardatlon among the deaf A pfimaryv
J-deflc1ency4£h succe351ve processlng yould imply ‘that the N

’deaf would have difflculty Ln what Lashley (1960) has

e descrlbed as the’ hlerarchy of iﬂtegratlb@ﬁ l“VOlved in.the .

e e N Co - ~
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‘Stlmully then the problems of the deaf, manlfested in the .

PgThese flndtngs suggeat that éf we would attempt to teach_, E

\students on tasks involvlng lntersensory lntegratlon o ;;~‘

s : R : ' 94

expre551on of language »Paivio's'(l97l) propoéal that 1Qbf\‘

the verbal system is spec1allzed for the proce351ng of

.

temporally organlzeg,patterns would suggest, that inferior

proce351ng of succe551ve Stlmull would be cause for a

-
disturpance in the‘verbal syscem. "I1f we con51der deaf

.children who are-taught‘in a mariner simigar to hearlng

children;'involvigg'ehe»tfansfer from and to successive

1

form of reading retardation, could at “least partlally be o
\ * .
explained by the fact that.the deaf have difficulty with C:

proéessing and ttansferring_successive information. It

is also evident that to teach the‘deaf in such a manner -

weuld be to.ieast exploit tne modality and condition in ‘ o
ﬁﬂhlch they are most successful and most like their hearlng

- peers--that is the v1sua1 31multaneous modalt:y and con-

~

dition. The results appear to concluSLVely identify the r

visual- 51ﬁultaneous t v1Sua1 51multaneous transfers and
,,\

v1sua1*51multaneous response choices as the strongest in-

put and respohse mo for deaf rec;plents.
. X
9dThé results of the analy51a for the thlrd part of

hd 1

Hypothes;s l revealed a. learnlng trend over the six

:;prehgptatlons in all conditionsg for the deaf. subjects.,f .”'

' A
.(language and reading for ‘the. deaf),‘repeated exposure'to.

bt »

;vfstimult'b% that nqture/poula probably enhancé the effec-f
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. tiveness Of‘treinfﬂQ‘ As Shagan puts it, "The critiﬂél

Ivarlable 1s not the modallty per se but ‘the degree of

experience in worklng w1th a modalltyb[Goodnow, 1971, \
: p’o 4] . ", ‘ N . . “/
e . Hypothesis 2. The second hypothe51s first pre-

dicted that deaf and hearlng Sub]eCtS would perform in a
superior fashlon on tasks 1nvolv1ng modéllty congruent
4“st1mulus dlstrlbutlons than to tasks 1nVolv1ng modallty—
.lncongruent dlstrlbutlons In general thlS part of the
hypothe51s was not supported by the results. ~There were
‘no 91gnif1cant dlfferenoes between transfers thst involved
modelity congruant oonditions%in comparisonlto mbdslity—'
inoongruent conaitions. ‘It:appears that these results
suggest only that modallty—congruency will not necessarily
simplify the problem of transfer. Although these results
.@;ght lead one to suspect that 51multaneous“distributions

»

are not necessarily-apprehended.host"easilyithrough

Al

through the vxsual modallty and successive dlstrlbutlons

are not pe celved best by the audltory .and tactual modal~

'1t1es as/0O' Connor and Hermelin have proposed (1971), gautlon

[ -

heeded before arr1v1ng at such an - 1nterpretat10n.

i

Mshould
VIIt LS more probable that this study 1nvolved a proc%dure
f that was not an adequate test of ‘this hypothesxs.' ‘These
'4flndings suggest that 1t is lxkely that sk111 1n 1earn1ng‘
nto read and manipulate language symbols is dependent on

O

Vpercexving st1mu1i through the’ most reeeptlve modallty

\
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)*but not necesBarily the'case‘that,transfer from‘one’: )
4 T / ‘ -

modallty to another 1s fac111tated by modality congruency.

A second part of Hypothesls 2 predlcted that the
hearing subjects would produce‘more correct responses
than‘thé deaf subjectsion transfers from and to moaality—.
incongrueht condi tions in which the deaf lacked experiente.
This hypothesis was in all cases confirmed which lent
further support to the potion that experiénce Qould
facilitate‘transfer. That is; experience in both simul-

taneous and succéssive processing appéqrs”to bé esseptiai
for the transfer from and to modality%iqcongruentfétimuli.
The deaf subjectg,’having a‘lessﬂsubstantial foundation of
successive processing egperiences appear to have greater

~ difficulty thap the'heariﬁg subjects in the tran;fer of.
SuétessiﬁéAinformatfon:with}n a mb@a}ity*incohérui?t

context..

| Hypothesis 3. The'final\hypothesis was supported .
1n all but two 1nstances. Bésg? on respoﬂses of both deaf
and hearlng subgects on cross—modal as weli as cross: ~
condltlon transfer, results have shown that there are = N

'signiflcant statlstrcal dlfferences between'lndLV1duals |
ﬁhose senaory réceptors are normal and those who experlence'
a sensory defzclt.' Hearlng subjects Produced more correct
responses on. the following cross~modal and’ érOQS*condltlon
ftransfers.: visua1—51multaneous to audltory-suece551Ve,'vt
- vrsual—simultan?ous to tactual—sucéessiVé, v1sua1~sucge551ve

. Y
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to auditqryssuccesgsive, visual-successive to tactual-- ‘"
7 . . 6 L d - ’ ‘e, 1 i . i !
simultaneous, visual-successive to tactual-successive,

4

s Ll . N
tactual-successive to visual-successiveé and tactual-
successive to audltory-suc09351ve.

Because language learning (in terms of competence
A

>
aqd performance) for the deaf, is deg%Fdent on an ablllty

to recognize as well as arrange patterns of stimuli 1ntg
4
spatial and‘temporal arrangement?}v1ntra-modally and Cross

modally, the suppért of Hypothesrs 3'is a signifiéant
finding. On the task designed to test this hypothesis the
deaf subjects demonstraggd greater difficulty than hearing

subjects, with the integration of stimuli received in one
v . N . ~ N . i r

modality and one particular condition to be perceived in ’

another or same modality and condition, The literaturd’

has evidenced that essehtial to\lingu}érié—ahd reading *

_ability is a basic ability to code stimulus informaﬁion

across modalities and conditions. Inasmuch as reading‘is

dependent on the ability to mcke judgements of auditoyy-
. ¥ ' . .

visual equivalence and, "a primary disturbance in the
ability to integraté‘stimuli from two critical seénse
modalltles, hearlng and vision, may well serve to increasé

the rxsk of becon:;g a poor reader [81 ch & Belmont, 1964'

’

P 858], " the findings ‘of the present study !uggest hat

the poor intersensory performance by deaf subjects is at
: I

)

least 1n E a factor which can account for readlng

| retardat;on among the . deaf th;s proposal would be the

.o . 2
) . . . . Lo
. . R ‘o ) Ce L K . e N ", .

e .
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_\/casg. when readlng is taught to the deaf in an an ngOUS\ At

14

-

[ Y
. fashion jas 1t is taught to hear!ng children. Birch and .
\ e N

. Belmont‘(l964) have proposed that other factors may’ also

- . '

account for readfng incompeténce; e.g., "emotional ]

.. ) .
disturbances, cultural deprivation, disturbances in

laterqlization of fuhction and other indicators of

o .
s

neurologic dysfunction. . .[p. 860]."
The failure to find support for two specific .
predictions, namely Hypothésis 3.2, which %redicted that .

hearing subjects would produce more correct responses than

~ ‘ g

P\7 deaf subjects on trandfers fram visualesiéultaneous to

~  tactual-simult#neous distributions, and Hypothesis 3.7,

which predicted that hearing subjects would produce more

.correct responses than deaf subjects on transfers from

'taqtual-succe551ve to taqtual SLmultaneous dlstrxbutlons,

mlght be explained by the fact that both deaf and'hearlng .

groups share equally iﬁ experienceuwithA&isual-simultaneous

hJ

dlstrlbut;ons and 1nexper1enﬁe with tactual 31multaneous
’

and tactual—succe351ve dlstrlbutlons of stlmull.! The task
' of t%'nsférrlng from a modallty-congruént 1nspect10h . c 4;
X« | g -

. stlmulus to a modallty*ihcongruent response ch01ce proved

‘to be equally as. difflcult fer both groups. The fact that o

in all other cases, responae of the hear;ng subjects on ° 7,

S

o}transfer tasks were 8i ﬁticantly better than those of the hrffi ‘
' "ideaf with the exceptlon of these two, 1mp11es somethlng off

"a pa:adlgm for the vxewpolnt that sensory experxence is

r*'related to sensoxy performance.. ?_.ia;.ffgfjrf:_.p[",;?:ifs\th
. g\u Cps T e s / ‘ 4
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. the Lnablllty of deaf Chlldren |
.. / , .
’ 'succe551veﬁ§nform§tlon as cause for differential responses

o process‘auditory~‘.

at cross-modal transfer tasks between deaf and hearing

groups. Althouéﬁ meimory i& a factor necessary for'sdlving'

\ : intersensory prObléms in a multiple-chorsg condition, g
° S .

“ - which-could contribute o the results, the design of the

‘experiment cong}olleddfor the possible interference of the
factor by prior teetiﬁg of deaf subjecte.with the(Hiskey
Nebaska Memory Test of Colors  and Nuﬁberé. It is(not '
}llkely that the results obtalned could be attr;buted to a
defiC1ency in memory\ Yet the,poeelblllty that subjects
memory for sehsoég sti?uli in Qne modaIity'is.supergtr or

. C?nferlor to/thelr memory - for sensory Stlmull in- anotherk\ e

'modallty oOuld account’ for the significdnt "differences in™ o

N

q . .
response/cholces. Because thlS study has not attempted to ]éd/i

X

/
determine causes for the diffekences found, but has
ted only to 1dent1fy them it would be of interest |

atte

.,r'search S 'v;zv o - ,‘,. e R

» Some non—empirmcal ob,ervatloﬂﬁ made durlng the _i
| . o !‘ k
_Ecourse of testiﬂgnvﬂr

?the experlmenter to belmeVe that

'apurt ?ram differences between groups, dlfferences among."-
subjects could perhapd be accounted "for- by the coding: e

strategiss adopted byWsome subjects. Goodnow dlscuﬁses ‘.
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Equally, the dlfflcuLty with cross—fiodal matching may a
lie in a tendency’to use different f£orms of coding for .
different material. One has the feelings for example,
that- young children are mowe likely to use number
codlng for a series of dots on a page than for a
serles of sounds (they have learned to count with
visual matetial). Older children, however, give . .
‘the impression of belng more likely to use number
codings for both kinds of stimulj. Finally, the
young child may have particular difficulty with
some cross-modal tasks. . . -because he lacks the
ot rules that convert{Bne stimuLps pattern into '
another [Goodnow, 1971, p. 23]. A .,

1 4
The design of the experiment did not parmit empirical
; N | L] ”
testing of coding operations, but'it was apparent that
oL
~ sevédral deaf subjects adopted a manual strategy. In

these cases the stimulus arrangement was manifested in
the subjects' hands. . Por-example, a spatial or “temoral

arrangemént in which the stimulus was distributedsuch
- . \}{;

that. two contlguous dots or. beeps were separated%by a_"
spatlal or temporal interval from a thlrd subjects ralsed

,;two fingers on one hand‘and one flnger on the other. ThlS

: ) ' \
kind of strategy suggests a klnd of manual medlatlon for ~

. -+ . . .
,the solvxng of transfer problems Manual mediation seemed . e

S Y 4+ -
to hAve served as a short term memory retalner for these o ‘{
deaf sublects.3 rhe ¥4511ty of thlS observatlon lies 1

"'the possxbilxty of 1n1t1at1ng manual strategles in proeV

+

o 2. I &
'”grams desxgned :9 traxn Cross-modal transfer for the pur-“ .

f%pose ef teaching language and readrng tc the deaf

R I R R
S g ; . . .

Do n LR _,' ) ) Impllcatlons :> _
;’?f_f:; The %fblrcatlons of the atudy just'd scribed,

,t'

generally _-‘;inzthe area of educatlon of‘the deaf~; afff3‘7

SRR AT IR ARETRE T
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o‘ . a ., . . ‘l_ X . &’ i ;,?. ’ o
. 'specifically in the area of designing reading and language ‘ i

3‘
programs. One suggestlon for an 1nstructlonal optlon in

. . Y
N
this area 1s the use of 51gn language in teachlng the deaf ‘ _ .

. < | 8
child to read . .

- , P

Althoughfit has been suggested carkier in this

" thesis that the existence of reading ani language at all 'S.ﬂ

o\

is an aéhievempnt for the deaf child taught by'an orgl L.

' tom .ot

-

method, -the reader is diregtcd to conkider an alternative
3 ‘ ’ ; “ 2 v a .
to reading retardation. If the oral approacik to the _ Y

teachlng of reading is am overly complex procedure haV1ng .

[
unreallstlc‘expectatlons, then an alterndtlve would seem
Sy I’

to be a 51mp1er method of 1nstruct10n.
‘ ]

A 51mpler methqd ‘would 1nvolve placihg the empha-

i}"

o

sis of language tralnlng on the v1sual mode and usxng . .h
)

R R 2N

merely involve usxng §ign Janguage 4a VLsﬁal stifrulus

XY
spatlally dxstrlbutedﬁ as an 1nput to‘be processed by the 1

child. Obviousily, wg would want the Chlld”to ‘respond and -~

thls would requlre cross- moual tranofer., But cross-modal
transfer would, be to an equlvalegt condltlon,pl e.v fFrom

‘ v15ual stimull spatlally dlStrLbﬂted to wotorlc reSPOﬂses | 'Q“ﬂT
- 6 ' R TP

. sPétlath dlstrib“ted L‘Acq iring languégipapd learnlng to :l

E communxcate would lnvolve mnrely learnlng nits of spatxally e

U &.Afg
-

distributed informatlon._ Indlvldual 51ans when cambined“ o ‘“\J

lnto sentences could provxde the Chlld WLth experlences 1n '

sbxlal orderzng of meanlngful un;ts‘_ Later, when the Chlld

-
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enters school, reading may involve transfer across

*
v

. modalities, but conditions of presentation would remain
the same. Reading would entail learning to recognize
" “visual-spatial unitg (words) as associated with visual i

and motoric units (signs) and with othcr visualgpatial

units (concrete objects). At the time of school®

>

entrance -the deaf child woul¢ also have developed to the
point of being feceptiVQ t¢ cross-modal transfer problem-

solving (Birch & Belmont, 1965). Successive processing
y e . . R

@
~

should not be n&glected. llowever, acquisition of succes-

sive processind, as the results have shown, is not a -

4

T

developmental phenomenon for dcaf children. " Successive ' j*\

processing should be forma®ly trained before the child

-

© is expected to exercise it.’ A ‘training procedure would \_/'.

best begin with successive processing in the visual

modality and ofher modajities introduced following
d o ) .

. <. S

mastery. ' -

. [ ’
While this suggested method-of teaching reading
e - o

-
0 .

to degfféhildren differs from that usec to teach hearing

< children, the charadteristjg simplicity of the oéeratiOns

. X o : t
involved is sdmilar. It i{s noped tha’; such an approach

) _ .
.to-instructing reading wou.d result in a minimal incidence

of reéding retq;datio&'amorg,the deaf. _ L/Q
V. ) ‘ P : R . ) ,;_\9,

o ;té Future research. The logical next step affer o

T B ' R Y ) e :
" the study presented in'gyis thesis'would be a study

v -

S ) . [ 2 - ! . . *

' examining subjects. responses tg a pre-test, training’

(R 7R
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I}
procedure and post-test set of tasks designed to measure
tﬁé effects of érainiﬁg on successive processing (parti;
cularly in the visual modality). If deaf subjects,

as predicted, impgove on sugce551ve tasls fOllOWlng
training, further evidence would exist for p;oposing that

teachers #f the deaf system tically provjde such training

in their educational programs.

",Jii
~

Another suggestion for'future: research is a

H

replication of Blank and Bridger's study (sce tHe review

of the literature, Chapter I1) desériﬁing cross-modal

*equivalence and cross-modal concept utilizing. deaf sub-

jécgs. ~The results of their éxperiment supported the
inyestigaﬁors' hypothésis which stated that language is
not necessary for problems involving CME, but essential
for CMC tasks.“ CMé; dhd/CMC—type tasks are'implicit in
prégrams designed to teach duaf ch;idren to’Speak. It

4

would be of interest therefore, to conduct a similar

N

experimeﬁt involving pre-school deaf children whose verbal
experience is llmlted;or negligible in hopes of determin- .
.ing whether or. not (a) ‘there is any 1ndlcat10n that pre-
°school.deaf‘chlldren.are'prepared to begin language
training that§inVQ1ves CMC tasks and (b) if the absence
of an éudita;y lanéuagé base inhibits successful perform-
ance of CMC problems. |

A third suggestlcz for Lurther research is to . .

- select deaf subjects so .that there are an equal number o

4 L

3
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of subjects in each in each age bracket. Developmeptal
trends would thus become evident. Selection.,of subjects
in the experiment described in this thesis was not made

in this way due to the availability of subjeets for

testing.

Summary

The present study sought to investigate
differences between two groups, one group compfised of‘
hearing~impaired children and the other comprised of
normal hearing childreﬁ, based en:their respehses to
various intraméaal; cross-modal, intracondition end
cross—conditionhtasks. In addition fo differences between
groups, the study attempted to determine (a) the optimal
stimulus combination for the traasfer of perceptual infor-
mation for deaf subjects and (b) whether or not repeated
ekpésure to tasks would result in improvement by deaf
subjects. ‘

The litera;ure regarding simultaneous and succes-
’ sive information processing and cross—model‘transfer .
suggested (a) that the sensory modalltles at some level
of cors}gal operation are eculvalent whlch could account
for the human ablllty to transfer perceptual 1nformat10n

across modalltles and (b) the fact that' experience with

simultaneous and succe381ve stlmulus dlstrlbutlons‘can be ’

.acquired in one modallty and txansferred to a dlfferent

modality. It had been propOsed that a hearlng 1oss

104°



five response choices: visual-simultaneous, visual-

» : s . . -
precludes the reception of auditory stimuli and would

thus cause deaf c&ildfeﬁ to have greater difficulty than
2 . '

hearing children infbrocéssing perceptual information of

a successive nature.g The implication of this suggestlon
\"4

is that the dlfflculéxgs manlfested by the hearing- 1mpa1red

in llnqulst1C'and;nea§1ng performance, when they are taught

in-a traditionally'ofal method, cou’d be -attributed to as
basic deffciency in perceptual. processing. It had been

hypothesized that\the hearing_sﬁbjects involved in this?

I3
=

study would demonstrate greater facility than deaf subjects
at c%ossLnDéél,wcross—condition, and modality~-i:ncongruent
tasks but that deaf and hearing subjects would perform in

a like manner on tasks 1nv01v1ng stimuli whlch the sub]ects

A3

have experlenced equally; 1i. €., v1sua‘—51multpneous to

visual—simultaneous transfers.

Thirty-three: deaf and 33 hearing subjects were
randomly assigned to three different groups distinéuished

by. inspection stimulus modality and conditio%; visual- .
/ . .
simultaneous, visual-successive and tactual-successive.
. : e . ’
All subjects were administered te€sts involving the same .

-

successive and taétual4simultane0us. The results~indicated‘

‘that there are sxgnlflcant dlfferences between deaf and

A .
hearlng subjects on cross—modal and modallty anongruent

\transfers but no dlfference on transfers from v1sua1-'

91mu1taneous to v1sua1-s1multaneous stlmulus dlstrlbutlons.

£
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Tﬂendeaf subjects made fewer correct :§§onses on all
- successive tasks,than hearing subjects.. Howev¢r;
analysis of the responses made b Vaf subjects revealed
a learning trend fo; success;yg ta-\s. The findings
thus provide general support for thd hypothesis.

a
esféblishing an understanding of the perceptual processes
of the deaf and the felatidn of the#e processes to o

linguistic and reading competence, a more encompassing

.

viewpoint should reveal pFofound bﬁﬁ?as yet abstrusive
. . - \ .

effects of & condition which prohibits individuals from

regularly experiencing stimuli distributed in tifme.

» Visual and tactual stimuli can only serve to supplement

the consequences of experieﬁginq auditocy stimuli if.. .
- - e . !

those who attempt to teach 'he decaf are preﬁared to pro-
( ’ '

vide their students with opportunities to experience
' »

visual-successive and tactual¥§ecéessive stimuli as part

of their educational schema.

Although this study'has.primarilyrgoncentrated'on
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* APPENDIX A

. A , : . Instructions

- - - R ’
The instructions to subjects, which follow, were

 signed to;deaf‘subﬁect;.énd spoken to hearfng subjects.
"Hi, -~--. .My name is Barpara-and this is my
assistént, Patrick. ?e're going to play é_littlé game.
See all of these things around you? 1I'll tell you how (‘

they work. These are lights. See the flashes?"
. ’

Lighéﬁ are flashed. Experimenter verbalizes or

signs, "flash, flash, flash,” with appropriate pauses

9
between flashes. This arrangement was always used:

flash-tlash-pause-pause-flash.
- .. "Now look over here." -

Subject is directed to 1ook at visual- 51multaneous

Jresponses ch01ces. ,
&

"See, lere are three choices.  You must find the

H

'one that is the same as the one I show you flrst.
,_i- Experlmenter goes back to the 11ghts and glves an -
: example, thgn back to d&Ls.j Experzmenter demonstrates

';jmanually or verbally that a partlcular temporal flashlng '

L Lo P !'5?’
R "arr”‘ ment 18 equlvalent to the spatlaIly dlstributed

_;g g i ,
SR ; '"They are same. Ddt, space, dot,‘space, dot,v 
”f97‘*is,the Same as 'Flash. W.lt: £} Sh; waitr fl§$h~~. Only




© o 111

one of these," (experimenter points to choices 1, 2 and 3)

"will be thg same as what you will see," (or "feel,

- depending on inspection-stimulus modality). "Two will be
different, okay? Now turn’around,"f(subject is directed

to tactual-simultaneous response choice to his right).

I3

N "Put your hands in here; but look ?n top. Can you feel
<

the knobs? You see this part of the game has three éﬁk
choices as well. This 1s number one, number two a%g

number three.”

-

Experimenter directs subject's hands, from

~ opposité end, to explore the s/ymulus. .
) "'Flash“ wait fiash wait, flash,” is the.same as

/this,” (as sub]ect is dlrected to feel knobs and spaces

L 4

- hetween the knobs)

"Okay? Now look at me. ~Patrick will put. ea;phones '

,
Co 4
on your head. Arz.£hey comfortab]e°‘ Raise your qlgg

when yo ‘can hear’abmethldé ' Approprlate dec1beﬁﬂlevgh\.:3

- -

5 : a - & A
ency .are determlned. ) L N %& LR

!v

"The buzzes are‘the same as ‘the 1iéﬁts, the samg‘,

.

T as the dots; the same as the knobs." Experlmenter-repe&ts,gr(/”3

o e K3 Y i S A

'"Flash walt, L. etc.," manually whlle a551stant relays
'buzzes. N | - |

”I w111 hold up these cards,“ (experlmenter ' a-.',1_3

demonstrates by holding up cards w1th numbers,u"l " "2"

and "3") and ybu w111 tell me. whlch one is. 1e“same as’

what you will see. (or "feel ) “flrst..




+

3 \. » I 112

"Next, Pa® will tap you on ck. Look at me.

I will hold up these cards again and Xhen Pat will tap

you. The tépping is the samé as the‘buzzeé, the same as

‘the knobs, the. same as the dots, the same as the libhts.fM§

"Let's try the games." . ' .
Inspection stimulus is always given in a condition

different than the one the subject will bé'presented with

]

in the triads.

-

"Pry to remember what you see," (demonstration). -

- Y "Now, which one is the same as what you saw? N

. Wy

‘Do not give me an answer until you have seen” (or, "heard"

Pl

or "felt") "all three choices.. Answer 'one,' 'two' or
. - & “ . ‘.
v

"That's right!" or "No, this is the correct

'three.' . - - .

answer," "Do you understand?" ‘ o
‘ 'va subject did not understand, a maximum of two

- more examplééﬁWas given. 1If shbject,S£ill dia nbt under-

. stand;;he was deleted from the sample. -

+
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