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ABSTRACT .
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without specific- tra;n;ng wvas Jhdged not to be effective in a program.
of visual efficiency training for infants 6-24 months old. V;sual o

O stimulation procedures as ut;l;zed with older v1sua11y handicapped

‘children are quest1oned as app11ed to 1n£ants 6—24 months old.
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ABSTRACT | 4

Twenty-four congenita]]y v1sua11y handicapped 1nfants aged 6 - 24
months, part1c1pated in a study to determine (1) those st1mu11 best able
to elicit visual attention,-(Z) the stab111ty of visual acuity over time,
and (3) the effects of binaural sensory a1ds on both v1sua1 attent1on and
- visual acu1ty Subjects mere d1chotom1zed 1nto V1sua11y hand1capped on]y
and mu]t]hand1capped groups for purposes of analysis. .
) Resu]ts 1nd1cate that v1sua11y hand1capped on]y infants spent
¢ more time attend1ng to st1mu11, but no- preference was shown by either
hand1capped group for type of st1mu1us or method of presentat1on {n
| addition, subJects 1mproved on the v1sué] acu1ty measure over an 8-week
Eper1od regard]ess of hand1capped group or an 8-hour exposure to b1naura1
sensory a1ds Finally, ‘a d1sord1na1 1nteract1on occurred among b1naura1
sensory a1d, st1mu1us type, and hand1capped group, and mere exposure to the
b1naura1 sensory aid without spec1f1c training was Judged not to be effective’
:o ) v “ih a program of V1sua1 eff1c1ency tra1n1ng for infants 6 -~ 24 months old. -

- V1sua1 st1mu1at1on procedures as uti]1zed with o]der visua]]y hand1capped

. ‘ch11dren are quest1oned as app11ed to 1nfants 6 = 24 months old.
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THE EFFECTS OF-BINAURAL SENSORY AIDS ON THE
DEVELOPMENT OF VISUAL PERCEPTUAL ABILITES . .
IN VISUALLY HANDICAPPED INFANTS oo “

) INTRODUCTION B

Vlslon play$ a predominant role in early chlld development.
It serves as an organizer of experience, as a prlmary feedback
om mechanism, and as ..e one sensory system whlch 1ntegrates all the
" others (Fralberg, 1977) Gratch (1972) has called vlslon the most
.dominant sense we possess whfle Plaget ‘and- Inhelder (1969) refer to
its. pr1many role in sensorlmotor development | 1 '
During the past decade. the development of research technlques l
‘yto measure infant perceptlon has. resulted 1n a rapldly expandlng body of\
, knowledge wh1ch suggests that infants are us1ng qu1te soph1stlcated ' v

visual ab1l1t1es at birth. « Visual cortical evoked/potentlals have )y

been demonstrated at 22 weeks gestat1onal age (Engel, 1967) Pre-

. ,/
/

\
tenn infants bf 31 weeks gestat1on show vlsual memory even before 1t l
o

Ce

has any demonstrable value to the baby (Miranda & Hack, 1979) Infants /
show def1nlte preferences for pattern and complexlty from the earllest - ’f /V'
| months after b1rth, and by flve months’ have developed such soph1st1cated |

‘; ' v1sual ab4l1t1es that they dlscrlmlnate llne drawlngs of real faces o :_jﬂ i

_ | T (Cohen,,DeLoache, & Strauss, 1979) The relatlve stabllity gf neonatal

. visual- perceptual ablllties has led some researchers to-s ggest the

- ‘use of v1sual f1xatlon, tracklng and preference responseslln 1nfancy o '
as predlctors of hlgh rlsk status (M1randa & Hack 1979) o ; . h

The 1mpllcatlons for an lnfant born wlth a vlsual hand1cap are

ﬁclear Physlologlcal problems whlch 1nterrupt or- cut off completely

.
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fthe nonmal process of viSual development also: affect motor, social N oy

and psychological development. Fraiberg (1977) has do@bmented delays .

.in locomotion ego development. reach to sound,’ and aggression
' She has also stated. . - . TJ‘- .“.,r ' T K .

It is not blindness alone that imperils'tbe child’s devel- N

opment, but the absence of vision as an organizer of exper-

‘jence, the absence of- vision as the facilitator of gross

motor achievements and prehension, the absence of vision in

constructing a stable mental representation, and the o :
obstacle to finding motor pathways for aggression that ean . .
lead to'defense and neutralization of aggression in the® .- . Ly
’service of the ego. (Fraiberg. 1968, .p. 299) , C

@ Thus , infants born with a visual impairment are at a distinct“dis—
.ﬂadvantage in terms of developmental and experiential growth They o ‘
constitute a high risk category with' uninue educational needs '{ ‘
Hubel and weisel demonstrated in 1963 that providing visual
Jopportunities in infancy results in greater growth of’ the visual -
T ‘,cortex and; by impl1cation. increased V1sual functioning.; The '
pieneer work with v1sually hand1capped children was done by Barraga
(1964) She demonstrated that the visual efficiency of. school age
children could“be increased through a sequenced training program of ;
| visual skills._ Her work has been replicated by Ashcroft Halliday.
Barraga,(1965) Holmes (1967), and Tobin (1972) No~ research has R o
"been conducted which investigates increased visual efficiency during .
the infancy of visually handicapped children ;*.;'ﬁ.”f T ;_,,/“
:‘ Animal research provides some rationale for working with young
avisually handicapped children Kittens exposed to constant illum— |
‘n\‘ination at “‘rth evidence a. threefold increase in visual evoked potential

i:l';. .vamplitndes vRose & Gruneau. 1973) Rats whose visual cortex has o
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G g e,
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- +been surgicaily’removed and who were subsequently reared in a‘qighted
6 envirvonment evidence an increase in dendritic spine density in their © \
visual cortex area (Parnaveias, Globus, & Kaups,-.1973). In another
experiment with kittens, one was piaced immobile in a siing, without
! its feet touching the ground -The siing was connected, however. to
o a simiiar device which carried another kitten. The second kitten was
W free to move around theitesting device,‘but passiveiy moved the first
kitten as it did so The vision of the second kitten deveioped nor-
mally, but the first kitten who 1ackeq direct motor experience, wis f ) |
T'functionaiiy biind (Held, 1973) Since kittens and réts. have neuro- |
Togical systems|which cioseiy resembie those of human neonates (Rose,' -
1981), it .is po sibie that sensory stimuiation of some typz, visuai
’, or otherwise, ight provide the opportunity for increased visuai
| . utilization in visuaiiy handicapped infants _ ,
Bower (19/7b) has suggested ‘that visualiy handicapped infants
“ might be able to. extract information from ai artificiai sensory source.
If the blind child is torn with a perceptuai system ready i} )
to seize on abstract information of a certain form, no ' N
matter what its method of presentation, the baby should T
be able to use a wholly artificial source of information,

_“provided it had the same formal properties as natural
information., (Bower, . 1977b P, 256? .

Binaurai sensory aids, initially introduced in this country
in the eariy 19705 as a mobi]ity device for blind aduits, have been
5suggested as one means of providing this new pérceptuai system

(Bower, 1977a, 1977b). “The' device,Amounted-in a~pair of spectacle - fiﬁ:

P
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'frjhes for adults, works by transmitting ultrasound into the environ-.

ment, "which is then reflected off objects back to the device, con-
verted to audible sound and channeled into the ears of the wearer in
stereo, through small eartubes. At no time is ambient sound occluded.
The perceptual information thus produced by the device givef/information

LY
as to distance, size, location, and surface characteristics of objects

not otherwise in direct sensory contact with the user, ‘
Binaural sensory aids have been used as concept development tools

with school age children and adults, and their application as vision

stimulation devices has been suggested (Carter & Carter,i1989.

. Baird 1977)- Reports\of such efforts have been anecdotal and

unsupported hard data., No controlled research has addressed the devel~-

\

opment of vistal abilitids in visually haddicapped infants. ‘
Bower, ho ever, hds conducted sev ral pilot studies with modified
S{ aids and‘ﬁnfants (Bow r, 1977a, 1977b). A four \
in California, diagnosed as having retrolental fibro-
"

plasia, was fitt d with o specially modified serisory aid and(shortTy ’

thereafter éihibybsd behaviors previo sly unobserved for that

particular child -- two-handed reache , placing exercises, and
selection of preferbid objects withou touch During the first
session with ‘the sensory aid, the baby s. eyes converged on an obJect,'
as it was moved slowly toward and away from the face.; Three trials
later, the infant interposed his hands between his. face and_the : /

obJect. when presented ith obaects moving to right and left, he . ’g

tracked them with head an. eyes and swiped attsmall objects. The N
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smallest obJect presented was a one-centimetenr cube'dangling on the\
end of a wire, which the baby . succeeded in hitting four times,

- Bower returned to Scotland when this baby was approximftely
nine months old, but.information received in 1977.indicated'that the
baby had begun to evidénce more and more visual functioning until,
at 14 months; he refused tokwear the sensory aid and was considered
by medical‘ahd educational personnel alihe to be partially seeing
(Terley, 1977) \)Bower continues to work with other blind babies,
all of whom have shown the same eye movements and visual-m tor

‘coordination almost immediately upon introduc iv: {1976;1 77b)
Unfortunately, little informztion is available about the infants
v1sual conditions prior to the introduction of the device. The
jssue is not so much whether the infant had any residual vision,
what is 1mportant (S, whether or not the binaural sensory aid pro-
vided an ‘amount and type of perceptual infonnation that was able -

" to supplement expand, and give meaning to whatever visual stimuli

the children were receiving iﬂlthe first place..

/
4

‘ A,doctoral candidate at the University of Michigan has also
used binaural sensory aids :\th young b nd children Her results,
‘with one infant are particular\y interesting. The- child was born
with a visual encepholocele (a protrusion of the visual cortex out-
side the skull cavity) which.was subsequently surgically removed.
The child appeared to bé and had been medically diaanosed as totally
blind After P posure to the dev1ce, the,child made- the same eye ;

movements Bower qescribed -- tracking, convergence, visual-motor '

!
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coordination -- behayiors which pers{stedfeven'when'the.devfce was
not worn (Weihl, 1977). ~Again, stimulation of the brain’by«a means
other than visual i format1on may have resulted in the enhancement
‘u; reS1dua] vis1on. U ¥

Ferre]] (1980) conducted an 1nvest1gat1on int the use of

binaura] sensory a1ds in a homebased program of educat1ona1 '
intervent1on forﬂfourt1nfants 'aged 6 months to 2% years. Whiie
: _developmenta] changes cou]d not be attr1buted to’ sensory a1d use
alone, -all ch11dren in. that study d1sp1ayed some of the same types &?i
o of. behav1ors -- br1ghten1ng to the f1rst sound of the device, . ",,-
~apparent.: fixation, and convergence. In Ferrell S study, howeVer,

.:m_e1ectrophys1olog1ca1 test1ng was\serformed on al] subaects 1n the _
'f—pre exper1menta1 phase and per1od1ca11y thereafter.' Extreme]y : ~.‘ B
'.abnormal visua] evoked responses t 11ght stimu11 were found in

:all 1nfants. One subject, howevero\showed a measurab]e 1mprovement

over pretreatment cond1tions. o \ L. o f
. It has thus been suggested that b1naura1 sensory aids w111 1ncreasei.i "
the v1sua1 eff1c1ency of visually handicapped 1nfants by prov1d1ng e"-f‘g
"lﬂan auditory orientat1on and thus a reason to focus on visual st1mu11 R
-i: :But visual]y hand1capped 1nfants independent responses to either e
‘yisual or\v1sua1 - auditory st1mu11 have never been systematical]y ’..'{f;fi

N

’studied Becaf e’ of the expense of binaural sensory aids and the1r '

' 'relat1ve unava11abhf ty to the general popu]at1on of visually
.handicapped 1nfants, 1t se 's particularly germane to determine

e. 1iteraturé"are the effects -

whether the eye movements reported

%
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of theaparticu1ar-penceptualsqua1ities;of the binaurailsensbry aid;

-

or the response to a_ sound stimulus a1one. Shou1d the binaura1
sensory a1d prove to be a critical factor 1n the deve1opmenf of
infants' eye ortentat1on movements,'1t fo11ows_thaty1ncreased exposure
to the"device”uou1d result in‘increased opportunities'to-ut{1ize,/

:whatevev res1dua1 vision was present .

. > - .
. // Accord1ng1y, th1s study was’ conducted in two phases. Study 1

B

exam1ned v1sua11y hand1qapped 1nfants eye or1entat1ons to two

<«

_ types of st1mu11, presented.1n two ways, under both b1naura1 senscny

_//.'- aid and no b1naura1 sensory.a1d cond1t1onsa Study 193 1ooked at = o
'changes in the v1sua1 perceptua] ab1]1t1es of v1sua1]y hand1capped .
e\ _1nfants over an e1ght-week per1od, and how those ab11it1es were .

© ‘ affected by repeated exposure to b1naura1 sensory a1d 1nformat1on..

0

1
i
o
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" OBJECTIVES
The presence of distinct eye orientations -- primariTy»fixation
and tracking -- has never been systematically studied in'visually handi-
capped'infants\in‘relation to how the infant-responds to, auditory
and v1sua1 st1mu1ation in genera1 Nor has there been any effort to

document changes in visyal perceptua1 abilities as a resu1t of binaural

Study I - Eye 0r1entations v o 5 . _; v‘_» R

-information : The duration of fixation and tracking under each c0nd1tion b

was caicuiated Study I thus attempted to - discriminate the. effects for -

~ orientation responses to visua1 and combined Visual - auditory stimu]i

In Study I, V1sua11y handicapped 1nfants were presented/yjth/sta-
tionary and moV1ng obJects both uith/and—withoutfan attached sound

el

—stimulus,: and W1th and without the presence of binaural STy aid '

Y'Y

binaurai sensory aids, 1f any, from the effects ‘of type and method of
stimulu% presentation. The objectives of Study I were. ‘

bgective 1. To examine visua]ly handicapped infants visua]

1 1 Do v1sua11y handicapped infants exhibit significantly
-different eye. orientations in_ response: ‘to a visual
- stimulus; ‘than- they do to a combined visual
‘astimulus? ‘ i

eye orientation res tweer ;
ations ‘using: bined’ visua]-auditony stimulus o
_and those using,aﬂ 1su31 stimu_us aTone e

L

bgective 2 To examine‘visually handicapped infants visua1 orien—i*~

tation responses to stationary and moving stimuli
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2.1 Do v1sua11y hand1capped infants exhibit 51gn1f1cant1y
~different eye- orientat1ons in response to a stationary 4
stimulus than they do to a moving stimulus? . i

2.2 Research hypothes1s There will be d1fferences in eye C e
orientation responses between stimulus preséentations : :
using a moving st1mu1us and those using a stationary - ;

stimulus. . . L
' bjective 3 To exam1ne the effects of binaural sensory a1ds on
' the visual or1entat1on responses of v1sua11y hand1capped 1nfants whenv

presented w1th either stat1onary or mOV1ng v1sua1 or comb1ned V1sua1 -

aud1tory st1mu11 ©

3.1 Do visually. hand1capped 1nfants exh1b1t s1qn1f1cant1y
- different eye orientations when binaural sensory aid &«
information is. ava11ab1e than they do when it 1s not -
available? ;n', . o i - :
3.2 Research hypothesis: For all. $t1mu1us\presentat1ons ™
there will be differences in eye or1entat1on\responses when
» binaural sensory a1d 1nformat1on is ava1]ab1e and when it .

. is not o b

a R, . .
- 1

. o 40bjective 4. To eXam1ne the visual or1entat1on responses of v1sua11y

hand1capped 1nfants w1th and w1thout a nu1t1hand1capp1ng cond1t1on

4.1 Are there d1fferences in the eye or1entat1on “_
~ responses . of infants who are visua]ly hand1capped
< on]y and those who are multihandicapped? ‘ :

- 4,2. Research hypothes1s.. There will: pe differences
- between visually: hand1capped only’ and multihandi-
\capped groups across all st1mu1u4 presentat10ns ‘

.\ o Study Il - V1sua1 Perceptual Abilaties 3 -_j '- v
| Study II occured as’a fol]owup to Study I// In this study;~”

- smaller number of v1sual1y hand1capped 1nfants were se]ected fOr

: %
‘vb1naura1 sensory a1d exposure for an e1ght—we k period Repeated

measures of v1sua1 perceptua] ab111t1es, obta1ned through a forced-l

2

—~—— .
T —
. T ———.

: cho1ce visual preference test, were obtained on two occasions..

-2 N B _/", : .

”.
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'Study 194 thus attempted to document changes in visual perceptua] abi11t1es

“

overtime as"a resu]t of sensory aid intervention. The objectives of-

Study 11 were:

Objective 5. To detennine the v1sua1 perceptual abilities of

. .,' v1sua11y handicapped infants (n 24)° using’ & forced-choice v1sua1

preference test. to esxlmate visual acuity . SR _
bgective 6. To prov1de severa] v1sua11y hand1capped“ﬁnfants w1th
an eight-week period of exposure to the binaurai sensory a1d
. ObJective 7 "To examine the effects of h1naura1 sensory aid

'trea,ment on visual perceptual ability as measured by -the forced cholce
4 . . . . Y

visunl preference test.-x : . : C

7.1 What differences in v1suaT perceptuai performance'occur e
after an 8 hour exposure to binauraT sensory aide , L

7. 2 Research hypothes1s- Infants rece1v1na 8 hours. of binaurai .
+ , sensory aid exposure will demonstrate a greater change = - ;
in-visual perceptuai performance than infants who have -
.received only 11m1ted exposure. S )

4

L

bgective 8. To examinx changes in the v1sua1 perceptua] ab111ty f'

of v1sua11y handicapped 1nfants who have not had prolonged exposure to

> e

the binaural sensory aid over an e1ght-week period .. R L 7.-%’.."i .

8:1 What dif?erences in: Visuai perceptual performance occur over ’, , =
time 17 v1sua11y handicapped 1nfants? ",, e . ‘_;_ AR

@

. 8.2» Researcn hypothesis.. There will be no changes in visua]
acuity over time. : O : ;

'ﬁ'_i'l - '8l3 Research hypothesis-' There will be differences in v1sua1 W é
: acuity between handicapped groups. ERRREE ftel %

) «0bgect1ve 9. To provide parents of ai] visuai]y hand1capped

P

infants in. Stud1es 1 and Il/yith reports on their child 3 performance on .

the forced- choice visual preference test and if requested by parents, to_~
. . . , i : /!
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‘provide copies of this report to the infant's eye specialist and/or

- ‘educational prdbgram.

ijectiVe 10. To disseminate results of bothhstudieS'through profes-
sional literature, and conferences of professional'organizations. B
Limitations | | ;
1. The range and variety of additiona1 handicaps found

in the v1sua11y handicapped popu1ation prohibited the grouping of subJects

‘ .

“into dlSt1nCt cateqories based on spec1f1c mu]tihandiCapping conditions & '
3

PR

It is possib]e that certain handicaps are more amenab]e to sensory

L]

stimu]ation than others.‘ Future stud1es should 1ncorporate 1arger
groups so that these differences can be systematica]]y stud1ed L o

,2.*‘ any mu]tihondicapping conditions are not readily

¢ idenc1fiab1e in: 1nfancy, and eubJects who 1n1tia11y appeared to be

'v1su411y handicapped on]y may 1ater be 1dent1fied as mu]tihandicapped

&
-

o : 3

'<De11m1tations L T frc_’

:.1nfants to utilize or interpret the b1naura1 sensory aid infonmation.

< 1. This study was 11m1ted to v1sua11y handicapped 1nfants'~

aged 6 - 24 months No attempt was made to generalize results to visua]ly

handicapped chi]dren younger than six months on o]der than two years.

E 2 No attempt was made to tra1n v1suaﬂ]y handicapped '

.-

41 o,

while Specif c training activ1t1es might have provided usefu] information, *‘ff
<uch proaedureS‘were outside the scope of this study. Exposure without ;;_

training was provided in an effort to c1rcumvent many of the confounding

variables discussed in Ferrel] (1980) (e. g., experimenter bias, amount of .

'Jntervention, 1eve1 of socia] interaction)
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Def1n1t1ons

Congenitally visua]]y handicapped for ‘purposes of this study

referred to visual disab111t1es occurring pre— or per1nata11y and man1—

fested w1th1n 6 months after birth. ' ; o | ig“

\A
A ' Corrected chrono]og1ca1 age (CCA) was_the est1mated age of the

ch1xd dating from the ‘day of concept1on. Th1s 1nformat1on was on1y

| col}ected for subJects with a h1story of preteﬁn b1rth

!

L]

Eye or1entat1ons referred to a group of behav1ors 1nc1uc1ng

f1xat1on (eye Cuntac‘ W1th st1mu1us) and track1no (e} contut*'a:com~'
pan1ed by 1atera1 movement of the eyes in the same d.rectwon 3% tne
mov1ng st1mu1us w1th or wvthout head movement).

L1ght percept1on, in the absence of a spec1f1c med1ca1 d1aonos1s,

refe red to a behav1ora1 response to a 11oht st1mu1usg such as a change

in esp1rat1on or body tone, eye§ or head turn1ng to the suurce of

.

11ght, or a b11nk in br1ght sun11ght

V1sua1 acu1ty for this stuuy was defined as the est1mated v1sua1

acuity obta1ned from a forced cho1ce v1sua1 preference test (FCVPT) as

pract1ced by ‘the Infant Deve1opment Laboratory at the Univer51ty of

brightness.' The FCVPT method measures the optﬁca1. subcortica] and

cort1ca1 transmission of v1sua1 1nformation by/exam1n1ng the vo1untary

| ”behaviora] response which resu]ts. Further 1nformation on thTSrtechniqueffff

\\

1s ava11ab1e in Appendix A I S f‘f_

1‘_ a

4




& " PROCEDURES.

This study was conducted in two parts.. Phase I examined visually
. ) % . ' . _ .
handicapped infants" eye orientation responses to two types of stimuli,
. » ¢
visual and combined visuai-auditory. Each of these were_presented in

=y

two ways, stationary and mov1ng All four possib]e combinations of

,

stimuii and presentation method were,subJected to binaurai sensory aid
and no binaurai sensory aid conditions, resuiting in eight testing :g.

situations. Phase 2 of the study examined both changes 1n the v1sua1

perceptual performance of v1sualiy handicapped infants over an B-week
-,period, and how thut pe ormance was affected by repeated exposure to
"binaurai sensory aid infonnation.,: . .i'{; _f‘,f'r"f? L ;jafi;fﬁ
"SubJects : .‘“n~ o f' ,__‘, %$~; o ' s :

Tweniy-four congenitaily v1sua]1y handicapped 1nfants betveen

»

“the ages of 6 - 24 months were 1dent1f1°d through the Western Pennsyivania ;€‘
»'srhooi for Biind Children S VIFTY Project P1ttsburgh Pennsyivania- the g
Gertrude A Barber Center, Erie, Pennsyivania, and Daiias Serv1ces for '

‘Visuaiiy Impaired Chiidren, Dai]as, Texas. Parents of these 1nfants were o

_asked to part1c1pate 1n both phases of the study by means of one of the'l

cover 1etters found 1n Appendix B Those parents who agreed to part1c1-;fﬂ*~'

‘;pate 51gned and returned one of the pennission fonns aiso found 1n -‘fwf/*fi

Appendix B Parentwaere aiso asked to participate in a third research :_i;

-’.

Aii subjects met three cr1ter1 o (a) between 6 - 24 months CCA

(b) ev1dence of at 1east 1ight perception and (c) hearing 1oss no greater /
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Because the presence or absence of any add1t1ona1 hand1caps

m1ght have affected an 1nfant s ab111ty to integrate sensory information,

"medical records were consu]tednto-determ1ne 1f a d1agnos1s of one or moreya
it

handicaps in add1t1on to visual 1mpa1rment - e, g., brain damage, syndrome-

related mental retardat1on developmental d1sab111t1es -~ had been made.

~ Parent perm1SS1on forms request1ng access to these records is a]so found o

1n‘Append1x B. ‘Table'1 shows ‘the’ demograph1c data coTTected on aTT sub—

jectS. . // . . :.'. Lo Ty ’ P ‘ ".-

/SubJects were d1chotom12ed for data ana]ys1s 1nto two groups. L

(a) V1sua11y hand1capped onTy == 1. e., no d1sab111t1es present other than -._;.t

3

- v1sua1 1mpa1rment, and (b) Mu]t1hand1capped - i e., the presence of one i uf :
| or more handﬂcaps in. addit1on to v1sua1 1mpa1rment Two addit10na1 subjects 5}*
(515 and 517 1n Tab]e 1) were tested at the Jrequest of the Barber Center, ’

but were not 1ncJuded 1n subsequent anaTyses ; _2 o ' '—7 3"7 ‘ﬁ

ATT ch11d}en 1dent1f1ed through the VIFTY'PrOJect in. P1ttsburgh "N‘g

&

Pennsy]van1a were asked to: part1c1pate in the extended b1naura1 sensory

a1d exposuro component of Phase 2 Parents of seven subJects chose to

part1c1pate.._ < L :_,j S ,' v D ,;/ , ', -

A summary of the three educat1ona1 programs by subject charac- i ) o

’ .
’ . s ~ . I . FEE I

ter1st1cs 1s found in Tab]e 2 . '_ o R e e

ax ) : ’ ' - ° o :.. ';‘L

B1naura1~Sensory A1d ‘V” ; ;.%°~‘ I L

‘ ‘”:‘v The binaura] sensory aid currentTy avai]able in this country ts‘ :5

ey

the Infant SonicguideTM, manufactured by wonmaTd Internat1ona1 Sensory

A1ds CorporatTon and distributed and serviced Bxkan ofﬁ;ce 1n Chicago.

The components of the dev1ce are mounted on a flexible pTastic headband

[ e " . . - \
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Comlel T [
| I e
Demographic Information on Subjects ; K v

Subject Edhcationai
Number BAd Program

Birthdate Sex Visual Diagnosis | Other Handicaps at Phase 1

Tk,
at Phase 2

S yes VIF
oSy VIFY

s s WIAY

TS yes VI

S5 ~yes VIFTY

:8381

- 11-26-81

T

92040

| _4-30-81 >
: 1300

'w

- 15 80

\

9-‘29?8_1

7-14-80

4 5. 341

. IV'SB o '.iiFTi:.»,“
- SJ:'-. yes VIFTY "
CS m VIR
Sy - ‘mo (IFTY
Sp e VIFTi '
oSy o Barber Ctr, 2 14 81
LT s
Sp o ,Barber Ctr,, 7 16 B0,
S S o Barber Ctr. ks 27 80

[

i D

H

F

Gticnere - Mone . 575 B2

hypoplasia

etrolentdl Mo 10570 10095
2,}5;[fibropiasia R e
M

Retinal detachnent, . None : Looaan By

OSgret, .o a;‘ v

'M dysplasta .~~~ R _f[a..*i'i

--.‘z

F

j”fibrqpiasia BT i

a-~optic atrophy

“Bilatersl coloboma, None(' o 12 25 14 Sﬂ injg'.
- jﬁicropbthaimia ST I

“ fatrolental NOﬂafs :

 Bilateral cavernus zei ure. di,sorder..g n 75/15 5 20 18,2
ol o
Corticai biindness '

Biiaterai cataracts ,,_Jf;y;' | 7 25
Optic nerye hypo- jf:‘bne'.’ 3 21 75

plasia I :,’. - A
Anophthaimia | None )‘: 12 5/11 75

iiptic nerve hypo-a, Diabetes 155 . 175
Plasta i.. i

Damaged optle nervfs iiydrocepha‘rus 22 5 . 25
Biiaterai catarac__ None | 25 0,24 0,20
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Table 1 (cont'd) °
SubJect . Educational . ; CA/CCA b CACA o |
Number BSA® Program  Birthdate Sex Visual Diagnosis Other Handicaps - at Phase 1 at Phase 2
Sy no Barber Ctr. 1-28-81 M Glaicoma, cataracts Rubella, seizure 160 - - 18.0 _
' . , : ' . disorder " |
Sis no Barber Ctr. 3-29-80 F Questionable - Seizures, hearing + 26.0 28.0 |
. T . - Toss,: cleft palate S ‘ l
Si6 no Barber Ctr. 10-2-80 M - Cortical blindness Sefzure disorder. 19.75, , 21,?5 B
. - R o heart murmur. - ' |
S17 no .Barber Ctr, 5<9-78 “F. Questionable‘ Sefzure disorder, - 48,75 50,75 |
: - - o " developmental delay | A ,1
Sis no Barber Ctr. 7-7-81 _F - Septo- occular dys- Dfabetes, hypo- 10,75/9. 25_'.12{75111.25 ':Li
‘ - L plasia o - tonia, left hemi- ' | ~ e
o plegia ) . o Y
Sia -no  Dallas. ., 9-19-80 F- Retrolental fibro- MNone - IR 23 75/21i - 25.75/23.0
.. .plasfa, retinal - o ' _ L e
. g - detachment. | . " RTINS
- Sy ‘no. Dallas - =~ 9-27-80- M 'Bilateral optici /| ~ None: 2357 . 255 | oo
' . S herve hyponlas1a , , ' RS R
Sy no Dallas - 8-18-81 M., Gomococcal ophthal- - Hydrocephalus.- - 12.75/12,25.. 14,75/14.25
‘ T T T mitds, glaucoma.\ . Peter's anomaly, e e
! . : - :glouded corneas heart murmur - . o
Sa no Dallas  2-24-82  F Bilateral coloboma . None, - Coo 65 yf_s.s
. - : S of optic nerve . SR
S .no - Dal]as 2-17-82 W Bilateral. cataracts Non: 6.7 8 75 '
S,  no Dallas 62681 F' “Hydrocephalus, . 145 - 16. 5,'- 5

" Optic atrophy

. cerebral dysgenesis L [,,ﬁ .




Table 1 (cont'd)

et Wil — W, W,
Number  BSA” Program _Birthdate Sex Visual Diagnosts . Other Handicaps  at Phase 1" at Phase 2

S . | L | .
S5 no Dallas  B-29-81 - M Bilateral microph-  Multiple congenital 12,5/12.0°  14.5/14.0
AU T “thalmta, prosthesis anomaljes L

. : 0.D| o r's“ : , ‘ o . .. .

S no Dallas . - 9-9-B1 F Retinal hemorrhages Trauna brain R0 W0 g

| B J dame T e

L I .
N ] ‘ L

» gYes.indicétes subject participated in extendethSA‘exposure'compdnentuof study,

In months, . J T

- BRI - - N

i

L L9AAD)
pratier S
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< \ : . Table2 -

Comparison of Educational Programs
by Subject Characteristics

‘oA o
: ‘ 6 - 12 months 13 - 24 months
Grand | VH VH ~
Total {only. { MH TotaTv only | MH |} Total
o o VIFTY | 4 -1 L
‘ o Project | 10 '5 1 ,6 3 : _.1. ) 4, ‘
' Barber ‘N ‘ :
Center | & | © ! ! ! 108
pallas | 1.« 1 ‘
Services 8 @ 2 _'3 5 2 '1 a8 ;
TOTALS | 24 | 7 s |12 || 6] 6] 12
"li; '9----;;-~-—~--‘-‘-‘; . '-d- Son1cgu1de
¢ - i . components | .
‘ ~ -- Headband |
Eérﬁhoﬁe,
- Moﬁitoriné |
N - wWire
' ) S N ."" Control | -
. B 2 - =¥ box Y /
I W ' ’ ST :
, 7 A -
' o psp e e e TR
C; ‘ o " Fiqure 1. Infant Sonicguide .- co . :

v
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The aid is worn so that the tr1angu1ar portion containing the e1ectron1c .
components 1s centered directly above the: bridge of the nose; exterda1
earphones are-directed toward the ear at the Tevel iof the ear cana1/
F1gure 1 prOV1des a schemat1c idea of how the Sonicgu'ideTM is worn/by the

1nfant * Further 1nformat1on on the operat1on of the Son'icgu1deTM ﬁs
. /

i

 found in Appendix c. © o : ]

" The range of signals- transm1tted by the device can be pLeset
at varying d1stances from 5 to 4 meters The 2-meter~range appégrs to be
the most appropriate for use in home env1ronments (Ferre11, 1980¢ and was
ut111zed in this study L | . o o !

Infants eye or1entat1on responses were exam1ned undeh tnd’hon—‘.
“d1t1ons 1dent1f1ed as: (a) Binaural senSOry aid (BSA)\-- wearing the o
'dev1ce, with the volume knob turned one—fourth revolution, whi e parent

.'and/or 1nvest1gator s1mu1taneous1y monitored the sound and (

; b1naura1 sensory aid (No BSA)’-- wear1ng the dev1ce, with the vo1ume knob f
, _ -~

Phase 1 of the. study was conducted at the VIFTY PnLaect House 1n

turned‘off. , S

. Procedures for Study 1: Eye Orientations ,'

'Pittsburgh on May 6 7 1982 at the Gertrude A. BaFB‘r Center 1n Erie oné
. 'May 27 1982 and at Da11as Serv1ces for Visually Impa1red h11dren on
September 9 1982 Procedures fo1lowed at this t1me 1nc1u ed .the admin— 2/)

'1Strat10n of (a) a forced—choice v1sua1 preference test, ‘and (b) the YA

]

exper1menta1 protocol -' . f.' Co C --,f' ' / ,f . ' }f .
d-choice visua1

Forced choice v1sua1 preference test. The forc

_jpreference test (FCVPT) was adm1n1stered first, fo11ow1n the procedures ﬁ
‘1out11ned in Appendix A, The ana1ys1s of these results 0 curred as part

/
/

. » - L B N t : - o N N .' .
q e F ._
. c : L. K N £
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of Study II. Although the original research proposal had required,a
“second’ FCVPT immediately following the experimentaT protocol, this was .'
'eTiminated from the . study because of subdect fatigue. - ‘ ‘

Experimental ProtocoT Infants eye orientation responses to

the foTTowing four types of st1mu1us presentations were observed under .

:both BSA -and No- BSA conditions.' The stimuTus a yeTTow, sound-producing
toy shaped like a bird and about 13 cm. 1n Tength was mounted on a 3 cm.‘-
dowe] rod held by the investigator, standing next to the 1nfant

1. Stationary visual stimulus -- The stimuTus was presented at eye
Tevel in midline, 26 cm. from the subJect s face, for 15 seconds:

-2, Stationary visual -auditory stimuTus -- The stimulus, with: auditory
' output turned o, was presented:at eye level in midline, 26 cm, .
from the subJect s face, for 15 seconds. . ‘ _ '

3. 'Mov1ng v1suaT stimulus -- The stimuTus was presented at eye level
in m1d11ne, 26 cm. from the subject's face, and moved horizon-
tally in a continuous back- and forth motion, for a tota] duration :
of 15 seconds . |

4., Moving. visual- auditory stimuTus -- The stimuTus, WTth auditory
output turned on, was presented at eye level in midline, 26 cm.
from the subject's face, and moved horizontaTTy 1n a continuous
back-and-forth.motion. - e

A total of 8 presentations -= two of each of the above in.BSA and, No BSA N

. conditions -- were thus included in the protocpl Each stimuTus present- |

ation was followed by a 10- second'pause; for a total administration time ;

of 100 seconds.. The order of stimuTus presentations was_| baTanced acrdss

subJects by using a tabTe of random digits (See Table 3) SubJects were i}.

assigned to a presentation sequence in ‘the order in which they were tested ft

Administration of the experimentaT protocoT was conducted by the

‘investigator, who controTTed the on off auditory switch of the stimuTus, ;ﬁ;f
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: Table 3 4 -

Order of Stimulus Presentations
' 1n Experimental Protocol : '

Stationary, 1. Moving -

. Visual- | Visual
Visual | pygitory | VISUT | auditory.

’ No 1 No- 1 No No
85 | s | 858 | s | B | gsa | B5A | sh
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N

>

sl o] &~ =) o) =]
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the method of presentation, and the volume knob on the binaural sensoryp
aid.j Parents.and other adults present dyring the experimental protocoi
assisted by holding the stbject and-by turning off the overhead 1ights
at .the ihvestigator)s request, but were instructed-not to offer any
verbal or tactuai reinforcement to the sub%;ct. :

The experimentai protocol was videotaped for later coding of
eye orientation responses. In order to avoid 1nterference with the stimue
-1us presentation the .video camera was p051tioned slightly higher and to
the right of the subject's midline. |

Coding of videotapes. Data were coiiected from the experimentai

protocoi v1deotapes by independent observers (graduate student assistants)
trained to .94 agreement with the investigator. 0bservers viewed each tape ’
51mu1taneousiy, utiiizing stopwatches to record fixation. Fixation was
defined as the'totaiamount of time the infant achieved eye contact w1th

the stimuius during any 15- second presentation period 0bservers

| recorded as fixation both direct and indirect eye contact. prov1ding eye
movements were coordinated with stimuius movement Behaviorai responses --.
_f such as qﬁietinﬁ -- were interpreted as fixation markers when accompanied
by subsequent eye contact.- At the end of each 15-second presentation -
period 51gna11ed on the videotape by the movement of the stinulus up and
out of camera range, the observers entered the accumulatéd time for that
presentation on the data collection. form found 1n Appendix The investi- ’
Ugator transferred this data to Tabie 3 using the mean for the two obser- B

vations, and computed interobserver agreement Interobserver agreement

was caiculated by dividing the number of agreements (+ 1 second) by the}b‘

* number of agreements (: 1 second) pius the*numbe ¢

; second), muitipiied by 100_ Interobserver agreementﬁranged from 70 to
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100 percent. with a mean of 85 percent
\ Three subJects did not complete the experimental protocoi. and
| three could not be used in the analysis because of the poor quality of-

the videotapes.

fr]

Procedures for Study II: Visuai Perceptuai Abiiities

~ During Study II twenty four subjects received a second forced-
ch01ce v1suai preference test. administered at the .three educationai.
- . centers at 1east 8 weeks. but ‘no more "than 10 weeks. after the initia]
Study T testing Those subjects who agreed to the extended b1naura1 e
sensory a1d exposure component received BSA exposure during the interim |
between Study 1 and Study I1 testing - _
| VIF*Y Proaect posttests were administered on. Juiy JG 1982
Barber- Center. on Juiy 23, 1982; and Dallas. Serv1ces on. November 8, 1982.

Six subJects were unabie to partic1pate in the Study II testing

Extended exposure to binaura] sensory aids. The seven 1nfants

from the VIFTY Project between the ages of 6 - 24 months who agreed to.
. partic1pate in this ccmponent of the study wore the binaural sensory aid
| for one hour per week in the time period between testing for Studies 1
1#  and II - A graduate student assistant v1sited the children at home and ‘
piaced a binaural sensory aid on the infant and assured its proper operation.
. No training occurred. Infants wore the device during ndrmai interactions _
j with adults and in- independent play routines During this component of |

Study 11, the 1nvestigator had No_ direct contact with the subject5~and

"uf acted only as a consultant to the graduate student assistant The total

amount of time each subjett was exposed to the binaura] sensory aid did

- CL_) ’
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not exceed 8 hours Since dnefsubject was unable to make the Phase 2
testing, on1y s1x of the extended BSA ﬂxposure subjects were 1nc1uded
in the data ana1ys1s ' '

V. .
. Forced-choice V1sua1 preference test. The FCVPT was again

adm1n1stered at the Study Il test1ng, fo11ow1ng the procedures out11ned
in Appendix A, at 1east 8 but no more- than 10 weeks fo11ow1ng Study I
testing. S1x.subjectslwere unab]e to part1c1pate in the Study Il post-,

test.
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o © RESULTS'

Study I --.Eye 0r1entat10ns i

S

Videotapes of the administration of the experimenta] protoco]

i

. were coded by two observers tra1ned to 94 percent agreement ‘with the

1nvestigator. Interobserver agreement ranged from 704- 100 percent
(mean = 85 percent) for videotape7/of 26 subjects Administration | P
. difficulties resu]ted in the loss/of six subjects and two Barber Certer
! subJects over u:o years of age wgre not 1nc1uded 1n the ana]ysis
Thus, data from 18 subjects were compi]ed and analyzed with a four-
factor f1xed effects ana]ysis 6f variance with repeated measuyres on’ three
. factnrs by ut11121ng a BMDPZV computer program for ana]ysis of variance f |
. and covar1ance with répeated measures. The resu]ts of this ana]ysis are .
found in "Table 4. Both hand1capp1nq condltion and the 1nteraction of type
of stimulus, binaura] sensory a1d condltion,,and hand1capp1ng cond1t1on )
were s1gn1f1cant at. p<-ds Means and standard deviatlons for all stlmulus

'presentat1ons are shown in Tab]e 5 Means and standard deviations for each

;‘I-
independent var1ab1e/ére»§i$en'in Table 6. .
. ! /: . » : E
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Tab1g<4

Analysis of Variance: étudy I -~ Eye Orientations i
I ‘(by handicapping condition) '

-

Source - ss . df MS F-ratio p
Handicapping condi~- . . ' , . ‘
"tion (H) 435.55556 1 435.55556 , 4.63  .0471
Subjects (I):H | 1506.22000 16 ~ 94.13875 ‘
Method of presen- - | - o '
. tation (M) : .11501 1 .11501 .01 .9362 . °
MH . 18.08168 1 . 18.08168 ~1.04 .3230
- IM:H .. 278.16637 16 . 17.38540 ' . .
Type of stimulus (8) .  4.52835 1 4.52835 .47 .5048
SH . .. 3.45835 1  3.45835 .36 .5593
"IS:H , , 155.61888 16 9.72618 ,
, MS , . 2.96450 1 2.96450 .16  .6988
. MSH L 21.28672 1 21.28672 1.11  .3068
4 IMS:H - . . 305.63300° 16 19.10206 L
" BSA condition (B) - . 4.06501 1 4.06501 41,5287
: BH ‘ ©.72835 1 o +:728357. . .07 .76 .
' - IB:H . . 156.79887 16 9 79993 -
\\ MB . .32089 . 1 ",32089 .02 ..B8872
MBE - ‘7.85422 1 ~ 7.85422 .51 L4861
"IMB:E . - .. 247.15550 T 16 15.44722 ‘
S8 _ 5.30450 . 1 5.30450 1.12  .3065
SBH |, . 24.12672 1 24.12672  5.07 .0387
ISB:H . "~ 76!06550 16 4:75409
MSB-- - ; v 12.14201 1 12.14201 .54 .4723
MSBH | . .+.04201 01 - .04201 = .00  .9660
. IMSB:H . . 358.43938 16 . .. 22.40246 _ ‘
, NI it , o
N & '
vy 4 .
\
* o P
e .
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Table 3 | !
Mean Fixation Per Stimulus Breseptatiolx. . |
(in seconds) ‘ L
| |
\ o
»,
\ ‘ ' \ . . ' T Y K ‘
Statlonary g Moving - = e
Vigual | Vibual-dudirory|  Visual Visual-Audi't‘or‘y Total [ !
< ' ‘ w—f0r |
) BSA |No BSA| BSA |No BSA | BSA fNo BSA | BSA [No BSA ‘| - Group |
" : ‘ . S —— S - ?
. Visual N SR NP IUROS IY] S
Vi FAN PR N T] I PR R SRy TR P P
nw 10 fouhi99 w458 ) 825,28 ) =57 Joe6.45 |om6.21 Jom6.20 [esbu08- | | |
Multihandicapped  fx=3.44 | xe2.76 | xe3,23  x=2,19" freL, 96 [x= .80 [s=" 64 |wodi59 | w258 | -7
‘n=§ 823,97 | 823,10 | 8=4, 24 | 8=1,99 153,26 [a= 95 [s=d.20 |ou5.14 - J.-% o
Total for each R N 1 | A BT R
-presentation  |x=3.95 |'x=4,83 %25,13 | x=3,89 [x=,61 |x=4,04 1x=5,03 |x=4.67 x-4‘.‘5-2
o I 1 _ . - 3 - ;_-'. L N.
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o YTable 6

Mean Fixation per»I?dependent Variable 8

. Independent . Mt | Standard .
Variable ean. . Deviation
Method of ;
Presentation: . "
: N
. : " .Stationary .  4.45 ) 4.55 _
o - Moving  ° 4.59 5.51 , . -

: . . ? ' '
Tvpe of ~
Stimulus: ‘

9 - . ' .
- Visual 4.36 - 4,92 '
Visual=-Auditory . 4,68 5.18
S .
s . BSA Conditionm: - .
. 1 .
BSA' 4.68 ‘ 5.16

No BSA - 4.36 . 694"

(Y a t ) ,
In seconds.

- Besearch hypothesis 1.2:

™, There will be differences in eye orientation
. % responses between stimulus presentations using a 3

‘combfned visual-auditory stimulus and those using .
2 visual. stimu]us alone.. .

Type of stimulus. was ot significant at p= .05, and the null
.hypothes1s was therefore not rejected The interaction of type of sti-;'
. mulus,  binaural sen;ory aid condition, and handicapping condition was
'significant (p~ .0387) however. Examination of Tab]e 5 indicates that ::

infants who were visually handicapped only. spent more time fixatingon
‘\' o \9 . . N . . . R ) .
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" the visual stimulus when no BSA tnformation was-present;'and on the

//’//)xpothesis”as reJected The visuaily handicapped only group demonstrated

U Binaurai sensory aid condition was not S1gn1ficant at p=. 05,

and the null hypotheS1s was therefore not reaected

\v1sua1-auditory stimuius when BSA 1nformation was present

Research hypothesis 2. 2

There wiii be differences in eye orientation

e responses -between Stimulus presentations using a
s+ wmoving stimulus and those .using a stationary

:timulus o " . ) o o o

- ] . - . . i '\-

The method of stimuius presentation was not 51gn1f1Cunt at fj

p= .05, and the nu]i hypothe51s was therefore not reJected

Raumk@mmawBZ r'ﬁﬁ _71‘7 e

g

_ for aii stimuius presentations - there will o
''be. differences in ‘eye orientation responses when . . |
‘binaural sensory- aid 1nformation ‘is avaiiabie O

. }z . and when it is. not . '

o a

¢ o Research hypothe51s 4.2:

There will be differences between v1sua11y _ _
handicapped only-and multihandicapped groups - -
-across, a]i stimuius presentations, . o :

Handicapped group was significant at p— 0471 and the nuii '

,,../" r;

.

a mean fixation wh1ch was 3 5 seconds greater than the muitihandicapped o

group ' ,.nf S =‘ﬁ .1: ,5f :_f ;6: o ; . f‘.’f' = ) _j,ﬂ*: L

l.\. —_

In order to examine the effect of - handicapping condition more. oo

c]ose]v. the data_were_subjectgd_tg_a suppiementary ana]ysis by age groups .

\-

| within each handicapping condition. Six. to 12 month o}ds comprised one

group; 13 - 24 month o1ds comprised the second Under this ana1y51s (see

. . s
e . T " L « L . N L : ~ .
. - Q}f\\ »




Table 7), significance was again- obtained for the interaction of type of
stimulus, binaural sensory aid conditon, and handicap group

iC Means
and standard dev1at1ons under this analysis are presented in Table 8.

To obta1n a c]oser look. at this 1nteract1on effect mean

responses were ca]cu]ated under a]] st1mu1us, &SA and hand1capp1nq
cond}t1ons w1thout regard to method of presen at1on.

R
shown in Table 9 and graphed in F1gure 2.

The results are
B .
e

d

PR g

o 2
\.i S o
N ’v.’ﬁ._..- . "

4

-

—

[}
i

”
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Table 7 -
Analysis of Variance: Study I -- Fye 0r1entations
(by age and handlcap)
Source’ SsS o df MS F-ratio p
Age (A) : } 48.89289 1 48,.89289 .55 4695
Handicapping condi- A . . S : -
: tion (H) , 247.04465 . 1 . 247.04465 2.79 L1169
AH - - 213.57826 ~ 1. -213.57826 . 2.41 .1426-
SubJects (I) 1238.60485 14 © 88.47178 - .
Method of- presen- o o e
o tat1on (M) . 74490 1 L7440 - .04 8440
. MA-. 11.81269. 1 - 11.81269 .64 - L4381
"MH- C, . -8.37660 . 1 -8.37660 - - . .45 . ;5125
MAH -~ - - 6.28293 . 1. . 6.28293 - .34 5698
OIM:AH L L 7 259.63949 14 - ' 18.54568 @ o L
~ Type of st1mu1us (S) 1.97866 1 - 1.97866 - .19 6722
. SA e .30662 - 1 . .30669 .03 . 8673
SH . 5 86720 1 - -5.86720 - © . .55 4691
SAH . 6.91303 . 1 6.91303 - .65 4327
CIS:AH 148.32378 14 10.59456 . . o
MS. - 1.29178° -1 ‘ 1.29178. .06 8099
" MSA 0.20314 1 - - .,20314 .01 .923¢9
.~ 'MSH 24 46983 1 - 24.46983  1.14 .3040
MSAH = & 4,54777 - 1 " 4.54777 21 6525 -
IMS:AH ‘ .. 300.83235 14. .  21.48803. - ) A
BSA. cond1t1on (B) ©1.65293° 1 . ~1,65293 - .17 . .6888
-~ -~ BA. ©7+,90408 - i . .90408 - - .09 - .7668
- BH .. v - .2.16001 - 1. -2.16001 - .22 .6474
"BAH ‘ -.17.65725  1° 17.65725 © 1.79 .2027
" IB:AH. 138.42152° 14 . 9,88725 - o -
. MB S 1.97148 . 1 1,97148 . - .12 - .7373
MBA 1.36045 - 1 '1.36045 .08 ..7804
- MBH 12.61050 1 2. 61050 75 -0 .4015
MBAH - . 9.82509 1 -9,82509 - .58 4577
IMB :AH ~235.78485 14 . . . 16 84178 ¥
SB ' 6‘96690===—-« e <
SBA 02704 .1 02704“ .01
SBH . 26.46446 1 - 26.46446 5.24
- SBAH 5,31143 1 5,31143 - . 1.05°
TSB:AH. 70.74235 14 - 5,05303 -
MSB ’ 9.11211 -1 '9.11211° - .36
MSBA . '_.68582 1t ' .68582 - .03 -
MSBH .27455 .1 . .27455 .01 .
MSBAH ‘ 6 07118 1 | '6.07118 .24
IMSB AH 0'351 77795 '.14,
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. . Mean Fixation per Stinilus Presenta:
W | | ) A%e X Handicap
| - | .A/ in‘seconds) o ,

/. |

. . / . o o
. ‘ ) . C . ‘ ] ) o )
/ Lo : o . ‘:.Lx ° - o

/ Stationary

|
|

. ibving'.;‘“ - )

/6asual' § Visual-Auditory | Vishal;“;-,ViSUa1~Au§itof9 Dt |
; Growp .

¢

|/ o | fvo | sk Mo Bsh | 354 Vo B5h

/

Visually s 5) 1ya, 80 |xer.87 x¥5.7a]fx=a;01‘x-7:63.x;8.44'x=7.53i'ixé1;213 s

‘hdcpd. only, | R Bl s MR | 1 N
Tne 1) (o555 |ou5i00 [se5.35 | o677 [T, 00 61,19 |osb.6B | o630 ]

e

TInfants
6 - 12 T e m———
monthg Multibé;pd. xf2.}7'lx=2,60'x3I775 x=2.19 x=..92;_x=1.32: %ﬁligéjx?2§$$f”}f*=;f9;"_1 SRR i

S/ 1s=1.58 152101 s=2.405=2.5ﬁ sﬁf.ﬁl ‘sFlillJ‘éilEBSL:§?Z.§§ﬁ‘”n';‘. |
— ‘ ‘  ~‘.. - — _:,‘f,. '"v,.,ﬂ[7 “7 -  f;}3“f{[vf;:;Q;\“ﬂ,;u.s*

/ V;sually %=1,53 [x=5.63 |x=3.80 x=4.13 "|x=3.73 | x=4.30 [%=3.47 =871 x=3.43 f

depd, ondy T T T L
’ " |s=1.60 |s=4,21 fs=4.69 522,77 |923.84 |5=2.57 |s=3.91 s=7.78_ TR ;'_ﬁﬁ@

I

¢

Infants| =n=3
mogxhs | oltindepd, xe4.70. 352.92, *=“r7°,.*’2'27 = SPJ x= .21 -x=3,32} w12 x|
0 ] n=d 547 fseh6l [s=5.51 |se1 6P fseh.65 Js= 2 ee6 10 s=1.07 |

I

/
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Interaction Variables

<
. .

| Visually haitdicapped only- -

.

-« Visual

7.5

1324 mos.

Total |
an |

- Visuall
Auditory

s

°.

8.6 -

16.64 -

- 360

497

2.50

By
|45

-~

O

ERIC

Aruitoxt provided by Eic:
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- o=——0 Visual Stlmulusff NC
>--- Visual-Auditory - |. \

B S Visually |
o Hand1capped

BSA i No-BSA.

!
|
|
|
o
N R
A
!
I
!
R

' MultihaﬁdICapped .
0n1y L 5

BSA  No BSA

| Fig’l-:r“é 2. Interaction of BSA treatmerqt mth type of t ulu:i; ,__-_m
i T and hand“lcapped group. . R .

.




5£,to adm1n1strat1on of the exper1menta1 protoco] and again at a posttest .

L S A o University of P1ttsburgh
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~

From these results, it-appears'that for visually handicapped only sub-
jects, binaura1>sensory aid information detracted from orientation

responses to.visual stimuli, but supplemented responses to visual-audi-

tory'stimuli'l For mu]tihandicabped subjects 13-24 months'old' binaural .

.sensory aid 1nfonmat1on supp]emented v1sua1 stimuli- but on]y s]1ght1y

-

supp]emented v1sua1 aud1tory st1mu11._ - ' . S

. v

Studv II -- V1sua1 Perceptua] Ab111t1es

. ,,,

Measures of v1sua1 acu1ty were obta1ned from 20 subJects pr1or )

-at least 8, but no more than 10, weeks 1ater. Resu]ts were converted to »)\,f};

: standard d1stance v1sua1 acu1ty measurements Results*for-one-subgect\ o

were. 1ndeterm1nab1e two suujects were exc]uded from the ana]ys1s becauseV

'_ they were o]der than 24 months. Data on a tota] of 17- sub;ects were tius
subJected to a two-way ana]ys1s of . var1ance w1th repeated measures on one

ifactor. Ce]l means and standard dev1at1ons are presented 1n Tab]e 10 and

Al v

' the anaiysis of var1ance_summary table in Table 11.
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Table 10

Mean\Distance Visual Acuity?

\
\

\

Yy offPittsburgh;:

\ N
_ Pretest.\\ - . Posttest = - Group Means_

visually - |3 . 693.75000\ | % = 23437500 |3 = 46s. oazso'
hdcpd only N : ’

n=8_, o |s= 553,19688 |s = 87.56375° | . -

fultihdepd. | § = 511.11111 | - 263.33333 | ¥ 260.29412
g,/7 "~ |'s = 536, 013:7, 5'5’;-125500900 | o

R TR

- n=¢

Test means . | g . 597.05882 | %= 260.29412 . | R = 428,67647

%1n feet..

‘ Table ll . .
! Analysis -of Variance: Study II —_— Visual Acuity
: (by handicapping condition) :

4

Séufgé" : '_{,ﬂ; : -ﬂss'ﬂ. t~'dfi-' f5 h,M§f~;f f:tatio )

: S R C . @: ‘T~" S

",Handicapping:céndi-: C : .», xf~ ' o R

© tion (H) . 37843 39257 . ¥ 37843 39257;, S}

- Subjects’ W - 2643259.54861 15-;_;1-.-;17_52-1- 30324 -
Test: administra- T Rt : T

ftﬁ_“tion‘4¢) | 999903w34ass<*“.1;f 999908 3a353lf 7. 57'
™ . . . 113584.81413 - 1 113584.81413 .86
ITiH T . 1981488.71528 . 15-. 132099, 24769h5g,
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To determire the effect of binaura1 sensory:aids on-the visual

acuity of visualiy handicapped 1nfam,ss the performance of the six "sub-

Jects rece’ 113 e'tended binaural Sensory a1d exposure was compared to

Six other random]y~selected subjects using a two-factor ana]ysis of variance.

with repeéted measures on one factor.

- Cell means ahd standard deviations’

for stapdard dlstance acu1ty are found in Table 12. The ana1ysis of '

_var1ance summary is presented for standard distance* acu1ty in Tab1e 13.

- - . .
. . o . . ot . -
e

; o Tab]e lu'

; Mean Distance Visia] Acu1tya ‘ T
W1th and w1thout Extended B1naura1 Séﬁsdry Aid Exposure REEREE

_ ;\_ = ,

. Pretest

© Posttest -

Group Means

Extended: -
BSA Group
. n=6

.>‘<.' )

]

606.97337

- 741.66667 . |

245.833333
100.51948

[%-- 493.75000 |

e

" Control.

| 433.33333. |

241.66667

‘ - | "l'\ ~ '
, I R°=243.75000: | +
Group - 3} SR £
.© - Test'means.
' N = 12’

L

asta7ess s

102.06207

T 0 T i
+'x = 587,50000- | X = 243.75000 ~|[X = 415.62500 | -/ .

o=




. . . Table 13 _

. 3 - ,

Analysis of Variance: Study II - Visual Acuity o
With and Without Extendéd Binaural o

Sensory Aid Exposure :

-

-

Source  ° ~ SS. " af . MS  F-ratio P

, ( . .
X — ' ) | —
_BSA Group (B). . 146484.37500 - 1  146484.37500 - 1.10 .3185
Subjects (I):B 1329218275000 10~ 132921.87500Q o
: L Test administration’ . . =, P )
P m - .708984.37500% 1 - - 708984.37500° '5.59_ .0397
N TB ' ¢ . 138776:04167 1 138776.04167 - '1.09 . «3203.
L IT:B B - 1268802.08333 10 126880.20833 .~ -
- - 5 ) ' ‘u ":;3\..
¢ ' \ .‘
- | ’ o - . - ‘ ’
° R Research hypothes1s 7. 2: - . ST F)?
) Infants rece1V1no 8 hours of b1naura1 Sensorv B J
. , - aid exposure-w111 demonstrate. a greater change . = - N
7 in visual percepiuai performance than' infants who Y )
~ have rece1ved on1y 11m1ted exposure. -, ?;u' 2
o There was no effect for extended b1naura1 sensory a1d exposure P
(Tab'|e13) - IR L o /
, A Research hypothe51s 8 2. .‘f- .7 -.-i ‘ L
’ . There will be no changes in visua] aéufty 'f{ 3 o
“over t1me. S e 1“ "V’I“- U

The effect of time was significant at p§:.0148 (TaBle 8), and ﬁ&f”$ia
Q’the null hypothes1s was therefore reaected Al1 v1sually hand1capped f;}f [:;j

and multihandlcapped 1nfants performed better on the posttest than on o

- the pretest The’ effect of t1me was a1so s1gn1f1cant (p— .0397) for the EATRE

extendea BSA and control groups (Table 13) : -




| null hypotheSis was-therefore not rejected.

- or v1sua1-aud1tory) binaural sensory aid condition (on or off) and 1w s

such that “for v1sua11v handicapped only subJects, visuai presentatlons
) were not enhanced by binaural sensory aid 1nformation. wh11e v1,ua1—audru

. tory presentations were. Neither type of Ztimuius method of presenta- e

. period.- e ,_..‘ o S : .

Dt v_vhv
P m&w@vi

gif y:of-PittsburghA
'-.Hart/Ferrell ; -

Research;;ypothesis 8 3: A

1

There will be differences 4n visua1
acuity betwveen handicapped groups.

. - Handicapped group.was not significant at p= .05, and the

Summary - B 2 - T

. In Study I -- Eye Orientations subJects who were v1sua11y

handicapped on1y responded significantiy better to a11 stimuius presen- )

~tat]ons regardiess of method of presentation, typezof stimuius, or

~

binaurai ‘sensory aid condition. Additiona11y, type of stimulus (v1sua1 , ,,{vﬁ

‘ _hand1capp1ng~cond1tion (sinele or muitiplyhandicapped) 1nteracted %

e
s

tion, nor binaurai sensory aid condition were significant in and of

e ] o T

"themselves to- elicit\\reater orientation responses in infants.;'

-

— = »
In Study II -- Visua1 Perceptual Abilities, aiigquJectS R

regardiess of handicapping condition and extended exposure to binaurai

)

- sensory aids, ev1denced improvement 1n Visua1 acuity over a two-month

. lB

L . ~
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DISCUSSION

This study-. has reached the fo]]owing najor conclusions:
1,,‘A11 subjects»increasedltheir performance on measures of visual

-

acu1ty over a two-month period

o,

=2. No S1ngle stimulus factor affected ‘the duration of fixation and

V1sua1 attention in e1ther v1sua11y hand1capped on]y or mu]tihandicapped

SubJects . ) ‘ 3 J, ':'j. ‘l‘\- /

3. The b1naura1 sensory aid in and of 1tse1f was. not an: effective e

! )

81d in the development of e1ther v1sua1 or1enfation responses or v1sua1

k
LN

acu1ty 1n this study

.°_

4. The b1naura1 sensory aid 1nteracts w1th st1mu1us type to produce

d1ffer1ng responses\in hand1capped groups

»

~ Visual Acui;y o o .., : . ' %:“ . ‘; ' h/-
e An ana]ysis of visual acu1ty as measured by the Forced Choice
¥ L
‘ Vﬁsua] Preference Test (FCVPT) was significant for test administration. ,-‘«;

0vera11, subJects in this study performed better -on the posttest than

- on the pretest, regardiess»of handicapping condition.,?~*‘~

c visual acuity had not” been expected to change during the course °§f

' *'this study It was viewed as a static measure that was not dependentif

on an infant s behavior or tra1ning As measured,b.ithe“FCVPT ;however

visuai acuity was anything but static. Certainiy the group totaiifor
the fi rst chpr was inflated becau,se of the ex;reme scores (20/1800)’1 f o



- S o | 7 coosz00058 <
o ) ’ ~ University of P1ttsburoh
Hart/Ferrel]

/; : 41

.and nine other subjects performed at the same 1eve1'(see Table 14,
Append1x E) | - | |
The FCVPT techn13ue appears to provide useful 1nformation on how
: wel] infants actua11y use the1r v1s1on wh11e results are somewhat

%,

'dependent on the 1nd1v1dua1 subJect 3 behav1or and attent1on patterns,
‘the subJect would not respond at a]] if he cou]d not see the str1ped
stimulus. vSubJects responded unequlvocally to the striped st1mu11,
_hovever, in spite.ot-the fact that'traditional medical examinations had .

been unable to determine visual acudty ‘Since the FCVPT is dependent . .
on behav1or, 1nd1v1dua1rresu1ts can be cons1dered the minimum response
poss1b1e from any subJect on a ngen day ~-- if a child was not fee]mng
we]] or was react1ng to the test1ng situation poor]y, his response
wou]d be deflated on a day when the child responded we]] to- the test1ng :
" s1tuat1on,_h1s response can\be assumed to be better. Thus, subJects
in th1s*study had considerably more useful vision than was prevfously .',f"ﬁ
thought, and they may even have better v1s1on than results of th1s _
study 1nd1cate. | | ° |
L  Much of the 11terature on deve]opment of vision tn hand1capped
ch11dren focuses on the pract1ce of "v1s1on st1mu1at1on," a process in
which 11ghts and objects are presented to 1nfants and young ch11dren
‘follow1ng genera]ized princ1p1es of contrast movement and br1ghtness
(see, for examp]e, Barraga 1980 Jose. Smith & Shane, 1980, and
Smi th & Cote, 1982) Success for these procedures is often c]aimed
-:on subJect1ve measures. In th1s study, subJects V1sua1fperceptua1~
':ab111t1es 1mproved regard]ess of whether or’ not a structured program of

“ f v1sua1 st1mu1ation was provided and regardless of whether or not a teacher'éy

e
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of the v1sually hand1capped supposedly trained in v1sual st1mulat1on

~ procedures, was 1nvolved in the ch1ld S programm1ng Furthennore,

. many of the subjects were considered.totally bl1nd or severely‘v1sually ‘
handicdpped, and their educational plans reflected a tactual and not a |
v1sual approach to training. Nhile intervention itself may have been

. a factor, subJects were involved in early 1ntervent1on programs that
prov1ded direct contact services rang1ng from four times weekly to one
time per month, and yet gains occurred across all programs It is, h1thy
probable that these gains occurred as a result of the natural process
of growth and development and were unrelated to what has been’ known in

S g N

the field as "v1s1on_st1mulat1on.

Eye Orientations . ‘ | - Sy

In the eye ortgntatjons study; better overall performance was‘exhlbited
by subjects who”Were visually handicapped only. In the supplementany
analysts by age, however (Table 8), 1t is apparent that th1s advantage
was best encountered by the 6 - 12 month old v1sually hand1fapped subJects.,
In the 13 - 24 month ‘age group, performance of visually handicapped and
mult1hand1capped subjects was about equal. -It should also be noted
that data for. the v1sually hand1capped only group m1ght be affected by '

' the larger number of subJects and the - cons1stently reliable performance _
of three subJects (Sy» 522, 523, see Table 15 in Append1x ). = . \'

Other than. the interaction between b1naural sensory aid, st1mulus, ‘
.and hand1capped group (d1scussed below), there was no signif1cant effect'
for e1ther me hod of presentat1on, type of, st1mulus or b1naural sensory
aid input wh1le moving st1muli that util1ze two or more sensory 1nputs

fhave been suggested in the literature as good procedures to develop

“
- X :
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visual attention in o]der visually and multiply handicapped chfldren
(Barraga, 1980 Jose, Smith, & Shane, 1980 Sm1th & Cote, 1982), ‘these
procedures do not appear to hold for infants between the ages of 6 - 24

: monng Subjects responded individually to the st1mu1us presentat1ons

-~ each exh1b1ted a personal preference or showed no preference at a]]

. but no group preference was ev1dent. Within subJects, responses were,
h1gh1y var1ab1e -~ some subJects responded to only one of the e1ght
presentat1ons some responded cons1stent1y to all- presentat1ons Mean
responses for each 15-second presentat1on ranged from 2:58 seconds for
the mu1t1hand1capped group, to 6.08 seconds for the v1sua11y handi capped
only group; subJects on an average thus attended on]y 17 - 41% of the -
time (1nd1v1dua1 subJects ranged from 1 - 80&)

Visual attent1on 1n the eye or1entat1ons study did not appear to | -

-‘be related to v1sua1 acu1ty as measured by the: FCVPT pretest. SubJects -
with the best performande in the experimental protocol (S, Sap, and. qu)
had v1sua1 acu1t1es of 20/200 20/900 -and. 20/200 respect1ve1y But

| ‘_'among other subJects who had v1sua1 acu1t1es of 20/200, mean attent1on
. ranged from 1.18 - 3 29 seconds, nd among other subjects with very
‘1ow acu1t1es (20/900 - 20/1800), mean attent1on ranged from 16 - 7.84
‘seconds S1nce the exper1menta1 protoco] was adm1n1stered after the
_FCVPT, subJect fat1gue“might account for the poor performance of some
.of the 20/200 subjects, and a practice effect m1ght account for the
better performance of some of the low acuity subqects.-- but once,again,'..
- fno pattern is evident. _ | |
) f”““"44*44~ _ These data “have severa1 1mp11cat1ons.. First visUal'attention-Hn-

hand1capped 1nfants 1s highly var1ab1e and ind1vidua11zed there 1s no f'—::
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~set formula for attempting to increase visual attention. Second, multi-

hand1capped infants in the 13 - 24 month age range appear. to be better

-y

able to respond or attend to stimuli than do 6 - 12 month old mult1hand1-

7’
capped 1nfants And th1rd visual attention to st1mul1 presented in the
trad1t1onal not1on of visual st1mulat1on appears to be unrelated to - “

separate measures of visual acuity.

Binaural Sensory Aids T o

v

The binaural sensory ‘aid (BSA), in and of 1tself d1d not s1gn1f-

icantly increase either the visual attention of subjects or their .

_performance on the FCVPT for visual acuity. ‘Subjects receiving eight

~ hours of exposure to the binaural sensory aid did not improve in

visual perceptual performance any’more than subjects without such’

exposure.

The failure to establish the binaUral sensory aid as a tOol in the

development of residual v1s1on should be v1ewed in the context of (a) the

r

| eye or1entat1ons study, and (b) the fact that no tra1n1ng was prov1ded
to subjects wh1le they were wear1ng the b1naural sensory aid dur1ng the

eight-week followup per1od An analys1s of eye or1entat1on~responses

indicates that the b1naural sensory a1d did not prec1p1tate overall

greater f1xat1on to stimul1, and that response ¢o0 the b1naural sensory
e

aid appears to be highly 1nd1v1dualized ) , s

Second, one of the purposes of th1s study was to d1st1nguish the

i effects of the b1naural sensory aid from the teacher var1able - 1. e.,

~ how much of. prev1ously reported binaural sensory aid success in 1nfancy S

has resulted from the 1nvolvement and 1nteract10n of an ind1v1dual

tra1ned in and support1ve of the use of blnaural sensory a1ds, and thus S
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able to reinforce and build on infant behaviors'in response to the
1device? This study has shown that once the e]ement of the instructor
.‘;is removed -~ when thehinfant is, in effect, left to explore the |
device's capab111t1es 1ndependent1y -- the b1naura1 ensory aid has
no effect on the v1sua1 perceptua] performance of v1sua11y handicapped
‘infants between the ages of 6 - 24 ‘months. But this study has not
addressed quest1ons of ‘the device' sleffect when systenat1c training 1s
prov1ded or when developmental measures other than »1sua1 perceptual

t

R performance on the forced- cho1ce visual preference test are exam11ed,
or whenvthe b1naura1 sensory a1d is employed w1th older ch11dren |
Wh;Ae the binaural sensory. audfdoes not appea\ to be a prosthet1c
device universally usefu1 to all v.sua]ly hand1capped 1nfants the
poss1b111ty remains that it can be a usefu] tra1n1ng a1d fﬂr puvposes .
uother than prnmot1no visua® nctent1on when used w1fh.n % requ1=r nrogran ‘

j of educational inte: vcnt1on

The only s1gn1f1cant ef1fcc assoc1ated with the binaural sensory

aid was in ils d1sord1nal interact1on w1th type of stimulus and
hand1capped group- It appears that BSA informa?*nn in CunJunct1on with
a visual st1mu1us depresses eye orientat1on res poases in visua]ly
'handlrapped 1nfants yet augments rasponses in che same group wien
presented in conjunct1on w1th visual- aud1tory stinu!i Th1s suggests tha*
‘the suditory output of.the BSA mey cause confusion for the V1sua11y
randicapped. infant. Visually handlcanpru nfants ars known to turn

E the1r eyes toward the source of : ﬁu‘& (Burlingham, 1964 Freedman, 1964).
but are genera] 'y. thought not.to locdlize sound until 1ate 1n the first

year ‘of 1ife (Fraiberg, 1977; Marren, 1977). Studies of d1screpant Azt**f*»~
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auditory information -- i.e., where soUnd‘originates from a source other
than its apparent visual or temporal presentation -- indicate that
older visualiy handicapped children are aware of the discrepancy between
ltime and space (0'Connor: & Hermeiin 1971, 1972) but studies have
not been attempted with visually handicapped infants. Sighted infants,
however, have been known to make this discrimination at four months
~ (Spelke, 1976) It is possible that the auditory output of the -
binaurai sensory aid was perceived by the visually handicapped subJects
in this studv as spatiaiiy inconqruent W1th the visuai stimuius N
presented 26 cm. in front of them In SO, doing, it caused confusion
and resulted in subjects" ‘'searching for other sources of the sound —The; '
BSA information in effect competed with the visuai»stimuius for the
subJects attention.' : | '

Uith the.- v1sua1 auditbry stimuli, however, competition appa:Entiy
was not a factor, and v1sua1 orientation was greater when BSA information .
was present The reasons for this are not c]ear. Perhaps in th1S , .
”1nstance, BSA 1nfonnation added another dimension to v1suaiiy handicapped
1nfants perception of the visuai—auditory stimuius' but it is aiso '
p0551bie that BSA sound, added to the stimu1us sound was 1ouder overaii
_ﬁﬂand thus more capable of maintaining attention. As Narren (1977, p 64)
has stated, “uGiven the importance of auditory functions for ‘the biind
infant, it seems ciear»that?much“more effort shou{d be expendedvin
,‘thIS area." R

Nhiie BSA information resuited in disordinai interaction for
_v1suai]y handicapped infants, 1nteraction was ordinai though 1ess

clear;,- for muitihandicapped infants. Aithough muitihandicapped infants ,
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had a mean attent1on duration of at 1east two seconds Tess than that

of visua11y handicapped infants, the 13 - 24 month o]ds performed better

~with BSA input. However, their performance with visua]-auditory stimuli

was also greater than w1th v1sua1 stimuli, reqard]ess of age or BSA

input. This suggests that 6- 12’month old mu1t1hand1capped 1nfants dre ©

confused by BSA input, whereas 13 - 24 month olds are not Preference
. .

“for visual-aud1tory st1mu11, on the other hand, suggests that multi-

handjcapped infants respond better to stimuli with_two—simu]taneousu
sensory qualitfes(ll?u]tihandicapped infants are“often physically

assisted in the performance of various activities 50 that they.receive
simultaneous tactua],‘Visual, audi tory, and_kinesthetic'fnput,‘because ‘
they are generally assumed to require several different types and methods'
of sensory 1nput due to the greater extent of sensor1motor 1mpa1rment

It appears that, this practice is most successfu] in o]der mu1t1hand1cappec |

e

infants, e1ther because they have, had more practice w1th the- procedure or,

‘ s1mp1y, because they are o]der and bet;er ab]e to 1ntegrate sensory

information. .

Conclusions

— /

This study sought to address several aspects of the education of . -

v1sua11y hand1capped 1nfants

e
e -

iQ The def1n1t1on of v1sua1 st1mu1at1on genera11y,

2. The process of v1sua1 eff1c1ency training w1th
infants;

‘-3.-- The eff1cacy of visua1 preference test1ng to assess
visual acuity and the stab111ty of visual acuity
_over t1me, and

5

s : o 9 ‘

y 7

, ‘;tfiftll
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4. ' The efficacy of binaural sensory aids in visual
efficicncy tra1n1q9

The results 1nd1catn that:

1. Traditional notions of visua] st1mu1ation as used
with older visually handicapped children do not
.apply to-visually handicapped only and multi-
handwcapped 1nfants 6 - 24 months old.

2. _V1sua1 afficiency tra1n1ng may be 1ess a matter of
: specific- procedures than of 1ntervent1on and/or
maturation in general.
3. V1sua1 acu1ty changes over. t1me regard]ess of
type or srequency of intervention and can be.
j measured in visually hand1capped infants by visual
preference techn1ques. o

- : 4.  -There is no ev1dence that mere exposure to b1naura1
' o sensory aids are more effective than any other
type of intervention in developing visual
perceptua] abilities in infants. For this
- purpose, the expense of binaural sensory aids -
does not ‘séem justified un1ess accompan1ed -by teacher -
d1rected intervention. .

/

Th1s study does suggest areas for further research F1rst\‘1nvest1-;_
gat1on of 1ntersensory coord1nat1on and aud1tory deve1opment in v1sua11y .
handicapped 1nfants seems warranted V1sua11y hand1capped 1nfants _ o
may be better. ab1e to use aud1tory 1nformat1on than the 11terature p;f |
h'Suggests §eggnd changes in v1sua1 acuity over time shou]d be exp1ored
in a contro11ed study of v1sua1 st1mu1ation techn1ques. wh11e th1s ; y"
h~r study conc1uded that v1sua1 acu1ty 1mproved regard]ess of the amount
‘of attention g1ven to v1sua1 deve]opment by the three educatrona] pro—"
grams, more def1n1t1ve answers m1ght be obta1ned where trad1t1ona1
visual st1mu1at1on techn1ques were app11ed to 1nfants random]y assigned
to a treatment group And th1rd exam1nat1on of binaura] sensory a1d |
| eff1cacy in rnfancy shou1d cont1nue W1th regard to other factors.]

part1cu1ar1y spat1a1 awareness and 1ocomot1on but again with1n the




']

6008200054 ¥
University of Pittsburgh
Hart/Ferrell

49

context of a contrb11ed study and with teacher intervention.

Parents of,a1J subjects‘1p this study reéeived results gf their
thi]d's.performance on January 17: 1983. CdpieS were a]so~sent to,
physiéians and educati6n51 p?odrams when kequested by the parents.

Dissemwnation will: be achieved through presentations at the 6lst

'Annua1 Convention of the Counc11 for Exceptiona1 Children, April 4- 8

'1983, in Detro1t the Second Internationa1 Symposium on Visua11y

Hand1capped Infants and Young Children: B{rth-To 7, bay 22 27 1983

ih Aruba, Netherlands Antilles; and tﬁkough publication in the Joprna1

of VisUa1‘Imbairment and Blindness.

-'“..
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D APPENDIX A

Procedures for Forced Ch01ce Visual Preference Test (FCVPT)

¥
‘

&0 | : The FCVPT was adm1n1stered by khe investigator and one or more
graduate student assistants trained’ 1nlthe 1nfant\Development Laboratory
at the Un1vers1ty of P1ttsburgh The apparatus used was the one designed
by Strauss (1979) for use with severely handicapped children (see Flgure

3). It consists of a three- s1ded portable chamber shaped 1ike a learning ’

carrel and made of plywood which has_been painted'black.‘vlf has.a’roofﬂ ‘,
like panel going three-quarters. of the[uay'atrbss the'top, on-which a‘ '\S[- -
1ight can be mounted to illuminate theapresentation stage, or bach panels'

The three s1des and top pane] served to 1solate the child from the rest
of the room and thus restrlcted v1sua1 attent1on to the 1nfant s immed-

.1ate env1ronment. The 1egs of the apparatus are detachab]e and adJust to
various heights. For the_DalIas test1ng. the legs were not used, and the s
apparatus was.supported o ’3 table. Add1tiona11y, the Phase 2 posttest |

- in. Dallas. used an .apparatus constructed of heavy cardboard, but otherw1se

’1dent1ca1 to the orlg1na1 Strauss plywood version. "

: E SubJects were placed “either. 1n an adult s 1ap or in a booster | _ .

: chaﬁr fac1ng the presentat1on stage. at a d1stance of 2 - 4 feet -The;‘ i“\\
presentatIon stage fo1ded down,to al]ow the 1nvestigator to change, st1m- o

- uli and to 1nsert a double SCreen for use w1th the,FCVPT The Infant
- Laboratory prov1ded a ser1es of s11des that correspond to several |

. ,d1fferent acu1ty grat1ngs One of each of these slideg\was proaected to‘

g L i : the back pane] 5creen simu1taneously with a homogeneous gray pattern of L

- b e . -

L

oL L T, T T o S CUT T BN
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‘Fiqure 3. Testing apparatus.

a

the same overall brightness. .The centers of the two-stimuli were 30.5em .

| apart when projected. - - : v v : L ; o

A

did not know the 10cat1on of the str1ped slide” when it was: prOJected and

LIS

was unable to see a corneal reflect1on of the st1mu3us in the infant' s
feyes _The observer was requ1red to determ1ne on whxch side the striped ,.

st1mu1us had been presented for each trial by observing the ch11d s be-’

~ ‘~

hav1or through a 64 cm peepho]e 1n the center of . the presentat1on stage.v

. . . . A

% R .
~ o, / | * . . - -~
s .

fe%ting required one person'to act as an‘observer '“This observer .- i}

N
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The observer had to decide whether the striped pattern was on the right

or dh the left, based on any and all cues provided by the chi]d--e 9.,
direction of first fixatidh duration of fixation. facial expressions.'
head position, respiratory changes, etc. Each infant was t*gted with '
several acuity gratings corresponding to distance visual a!ﬁities of
20/100 to 20/1800 at a distance of 4 feet The investigator recorded

.the observer's choice as the slides were presenred and provided feedback

PTRS

‘on the observer's accuracy.
The resu]ts of the‘bbserver s judgments of which side the stripes
were on, over triais xielded a percent correct for each of several

¢
stripe widths. The observer s percent correct ranged from 1es; than 50%

o0 stripe‘widths for which the chiid gave no cues as to the location of
the stimulus pattern, to 100% accuracy for stripe widths te which ;he
child clearly responded. Acuity was then estimated for each infant when i
rthe number of corrent responses was 66.. or greater for the best distance

v v1sua1 acu1ty Best distance v1sua1 acu1ty was doubled if the subject

’

. | was two feet from the prEsentation stage instead of four feet.,

i . ) ‘
n - -
- .

66
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~ (Coding Form for Experimental Protocol

-Date .
+Observer

idbject No.

" .
.

Fixation

(tota sekk) o
Brighteningl

Eye. blinks

(frequeney),

Fivation o

(total sec.)
Brightening

Eyeebﬁinks .

(frequency) -

Tested 3

Dete
Coded

yes no

yesno |

yes no yesno ||yesno || yesno

1] ves no -

‘ Lo ’10 o

15

S I

[ VNSRS RS ¢ S LI

1 yes mo

| veswo

yes no _yesfnbex'u

" yes no

yes no - |

ww |

Total agreements (t 1 sec. )

Total agreements (t 1 sec. ) + Total Disagreementsw(Bl sec, )

. ;o - I
L - L ]

, \

x_e xf1°0'* Tﬁtefobgerver_ﬂq@;gif
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Table 14 - ° a
Individual-Subjects’ Diétancé VigailiAcuity'
on Forced-Choice Visual Preference Test
Age Group _Handicap BSA .
6-12 =1V only = T yes = Pretest Posttest
13 -.24 = 2 MH = no = -
Sy. 1 1 1 20/1800 20/200
S, 1 1 1 20/450 20/450
S3 2 1 1 20/900 20/200
S, 1 1 1. 20/200 20/225
Se 2 1 1 © 20/900 20/200
Se 2 2" 2 20/450 20/450
S, 1 2 1 20/200 20/200
Sg° 1 T 2 20/450 S
542 2 1 T 2 undet.® | 2071007 -
Sio° 1 1 1 - 20/1800° I
TSy 2 2 2 20/200 20/200
Sy 2 2 <2 .undet:? |
Sis 2° . 1 2 20/100%
S1u 2 2 2 - 20/18002 ‘
S1s 2+ 2 2 ~ 20/100° 20/900%
S16 2 2 2 207900 © 20/450
$17 2+ 2 2 20/900° -20/450°
S18 1 2. 2 2071800
S19 2 1 2 © 20/200 20/200
S0 2 1 2 | 20/900 20/200°
S 1. 2. 2 . 20/450° 20/200
S, 1 1 2. ~ 20/900° SR
Sa3 1 1r 2 20/200 .|  20/200
Sy 2 2 2 1207200 $20/200 -
Sas, 1 -2 2 | 20/200 20/200
Spe 1 2] 2 " '20/200 ° 20/200

-

éData,for_thé§e subjects were not included‘in'the'analySis.

~
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Mean Responses in Study 125 Eye Orien atlons_nﬁart/FerreII,
; _ o  _' Stationary ' - N Moving - l‘ " "l
. Visual \)isual-Auditoxyr' o Visual - ) Visua'li-Auditpf};f ?._ . ;
- —t— S ] Subject }.-
) - BSA - | No Bsa] BsA | No Bsal Bsa | o Bsa ~ BSA | No BSAl. Mean ||
s; foo.o | o000l oo.0ol oo.0l oo.0f o00.0] 1.3} oo.0f .16/
Sy 00.0 15.0 2.6 00.0} 15.0 00.0 4.4 4.4] 5.18
53 n/a n/a 00.0 n/a n/a n/a n/a | m/a | nfa "
s, | 5.8 7.0 9.9 | 13.6_' 15.0{ 15.0} 15.0f 15.0 12.04
- sy ool 10.0 2] .3.4) - .9 23| oo.0f oc0.0| 2.20°
"sg {00.0 | 00.0f 2.9| o00.0} o00.0f o00.0 - 00.0 00.0| - -36 - -f
s;  |00.0 1.5 | 00.0| 00.0 J4|. 000 16| 6.3 1.23 1
Sg 11.1 cals) o ose2|oo2we| T s| 137 15.0| 14.8 84
5§ 00.0 1.5 n/a | n/a n/a ‘ n/a .' n/a R n/a
sy0 f00.0 | 7.9 14.4] 00.0] 000 ".6| 00.0| - 5.6]"3.56
i sfy |48 | 3.1} oo.o] =.5| 00.0f une | wne | g0 uﬁg"
sf, 3.5 | n/a | n/a . 181 n/a n/a n/a | ﬁ/_a .nj# o
sis 32 | oae| el 72| 22| 2]l 1af '4&91f
| sy 113 0.7 " 14| 2.2 9.8l 2] 12.6| 1s.0| f.84'
/ - . ) :

) N ' N . N . . bt ) ’ ¥
*./ s3s .9 13.3 ) 49 s2 | 3a) 3| 14| 15.0) 6.51
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