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ABSTRACT . .
’ . ~ ' . . ¢

’ R - * ' f /

The-present study was designed to investigate Severaln
stimulusaproperties of the reinforcers used in the conditloning
‘ of infant’ vocalizationsm (a) social and nonsoc1al value, (b)

- modality (auditory and. visual), (c) the effect of. the adult

-

presence ‘on the soc1a1 and nonsoc1a1 reinforcers( and (d) the

sex of the Ss. The gs were 48 home.reared infants ranging

i

: ffom 75 to 118 days old. The result demonstratedwthat the
rate of infant vocalizations 3an be 1ncreased by contingent

responses from the 1nfant s envlronment, both social “and non-..

- social, éex and modality were found to be the important '

. factors in the‘conditidning of infant VOgalizations. Visual

reinforcers appeared to be the -most eﬁgective for males,

while for females, visual and auditory reinforcers were

equaily effective; KPossible explanations foi this finding'

a

were hypotheSLZed on the ba51s of the. differential develop- “"

mental rates of the sensory systems and the differential ’

fdevelopmental rates of the sexes.
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“influenced by social interaction‘ with .indi\(iduals in a part-

. icular language culture (Thomp‘son, 1962) .. At the onset of *.

¢

INTRODUCTION

The -vocalizations of the infant begin with cf’ying i

so\mds, and . by the s:thh week of life babbllng sounds have

appeared (Lenneberg, 1964 Lewis, " 1963) .These b bblmg

sounds seem to emerge in VOCal play (McCarthy, 1954) ‘and are,
the sounds from Wthh the speech sounds of the ch11d are

molded (Siegel, 1969) . Two procésses are assumed to’ be

¢

respon51ble for the tran51tion from babbllng to speech sounds:'

~

phoneme expans:.on and phoneme contraction. Phoneme expanSion

a

is contrdlled by matu‘ration, while phoneme contraction"ls

‘-

. the babbling period the infant produces' a few sounds and as

F .

" he matures phy51ologically, more and complex sounds ensue

(Rebelsky, Starr and Luria, 1967) . During the first year of

v

life the infant produces almost all conceivable sounds (Bever,
1961; Cohen, 1952; Jespersen, 1952; .Sanfourd, 1891; Tischler,

1957). These sounds include Jrench vowels, trills., German
umlaut, éutteral sounds, ‘anqd many ,others which.can ‘only be

» 4

‘,descriliLed in phonetic notation (Osgood' 1953)., Hence, through °

the prl)cess of phoneme expansion the infant develops an .

¢ r

extens:.ve repertOire of sounds, not all .of which form part
of }_u/s natur_al vlanguage. “Through the process of phoneme
contraction the- inappropriate sounds are eliminated while

the sounds of the child's particular language culture are a

\refined and strengthened (Gre901re, 1933 Siegel, 1969) .

. The infant ~vo_calizations become more like those of _thezadults
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_ progress:.onnfrom babpl:.ng sounds to speech sounds cpan be
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in the- 1nfant ] env:.romnent (Irw.ln, 1948, 1952). S ST T

b

a learnlng theory of speech development proposed by

Mowrer (1952) and elaborated by Staats (1962) posits. that the

|
¢ i

. accounted, for by operant conditioning prinpiples.v . Initially

', the sounds produced by the in‘fant-are’ neutral, Bqt’"tﬁe sounds -

. . . N . - N
e 1 . o

_‘that eect;.'r frequently in:'the speech of the parents, often

'while the parents are delivering positive'reinforcers, become

) o .

-po'sitive conditioned reinforcers for the infant. < The vocal-

'the corresponderﬁe between the vocalizations of . the infant and

izations of the infant, which are similar to those of the

parents, Beceme reinfor'cing through generalization. The c,].oéer

¢
* .

4

~those of the parents, the greater is the relnforcemen't for ‘the

“that occurg in the adult, speech'of his natural langﬁage (Staats,

%
chlld Other. vocallzatlons, hav:.ng no 'partlcular con.sequences, R

are deleted from the 1nfant s sounds repert01re (Mowrer, 1.9'52) .
After a series of such differentiations, the vocaliz-

'at:io'ns of the infant ‘become more and-more like the syllab‘le‘s

t

L3

- 1962). Contlnued differentiation leads to the development of

 the. fiorst few 1anguage—appropr1ate speech sounds. Gradually

[y

the infant's vocalizations approximate word sounds_,athereby b

increasing the opportunity for direct reinforcement of tHese.

vocalizations by the parents (Staats,. 1968). . k

Thcl-z learning ‘th'eory of speech development has generated

,considerable research on the operant conditioning of infant . ~ ..%

vocalizations. The research has been concerned mainly with

. manipulating the quantity and quality of the vocalizations of.

infants 3-4 months of age. Social reinforcement pr‘ocedur‘es'

H
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"”have been used which are consn.stent with the" learning theory
of speecl; development and which are considered comparable to

4,
. env1ronmenta1. consequences by v\v ich infant vocalizations are

reinforced.. , : “?,;ﬁl ) T

Thé operant 'con"ditioning'studies of Rheingold, Gewirtz,

-and Ross (1959), Weisberg‘#963) and Routh (1969) have demon-
. &
',strated tha‘E infant vocalizations are conditionable with -

A 5

] -soc1a1 reinforcers administered contingent on the vocalizations.'

" The first such study, by Rheingold et al (1959) ‘ attempted

o
]

to increase the frequency of vocalizations of 3 month old !

institutionaliz:ed infants contingent on the soc1al response

v -

“of an "adult. The* SQC‘lal response cons:.sted of a broad smile,
-three 'tsk' sounds,. a_nd a light touch of the infant' s abdomen,'

executed simultaneously. Vocalizations.did increase during,

conditioning and decreased during extinction. Although 'the :
- results implied that vocal conditioning did take pldce, -the
' experimenters did not dismiss the pOSSibility that the social

stimulation might have acted d@s a releaser of the infant vocal-

Y .

"izations whether or not it had been contingent,

"

Weisberg (1963) carried out a study of 3-month old
. institutionalized -infants to investigat‘e" the social reieaser‘ :

e'iternative proposed by‘ Rheingold, et al,. (1959). Weisberg

! \

useéd two types of stimulation; social and nonsocial. The .

e

- social. stimtll}is consisted of rubbing t'he...infant's.chin, a - v
broad toothy smile ,-. and an aepirated ""yeah' . The nonsdcial )
"st'imnlus 'was 'a'two—tone doorbel-l' Weisberg used s'i:; experi-
mental groups.. Group I was the control for the presengzn, of E,'

the operant rate ofbvocalizatq.ons was recorded by an unseen E. :
’ .-F‘B " ’ . . ‘
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Group._é ~w:;15 the -control to determine whether the mere prlesence
‘of‘ E wa; sufficient to elicité”vocalizations ;' 'ﬁ, visihle but
‘J.mmobile and express:Lonless, recorded the yoperant rate of the
vocalizations. . The, other four groups eXperJ.enced experimental
procedures Wlth an immobile and expressmnless E preSent

Groups 3 and 4 controlg.ed for the poss:.b:.l:x.ty that noncontingent

s.timulation might elicit vocallzations. ,Group 3 received non-

contingent social stimulation during the'experimental period,

»

while Group 4 received noncontingent nonsocial stimulation,

Group 5 received conti;ng'ent social stimulation during the

. i
conditioning period and Group 6 received contingent nonsocial

stimulation. Vocal conditioning was obtained in the "contingent

1

social stimulation condition, but not in the contingent non-
- social stimulation condition, ‘Since s:.gm.flcant increases. in

vocalizatlons did not occur in the noncont:.ngent stimulation
N—— : r

'conditlons, the soc:.al releaser explanation wa.s not supported
As the soc:.al.releaser hypothesis_ would predict only

a general 'inorea_se of "llocali'zationsl,‘ the research of Routh
(i969) on the ~conditioning of Nocel' response differentiation

ended the speculation on the SOClal releaser explanation.- ) X {’ '

Routh's SS were 1nfa.nts ranglng from 2-months to 7-months ‘of

age. There were three experimental groups. One group was

reinforced for consonant sounds ‘only; the ‘second group was

reinforced for vowel ‘sounds only, and the third group was
reinforced for any vocallzation. The reinforcement was the’
'soc1al response of Rheingold, et al (1959) . ' All groups

s:.gniflcantly J.ncreased the productlon of the appropriate -

vocalizations from baseline to con_dl‘tloning. .The results,
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‘ ‘consr.stent w1th t.he cond:.tloning theory of speech acqulsltlon,

the' reinforcers. The relevant res¢
. those headings.

A. ‘Social and Nonsocial Rein'forcers

1nd1cated that not only can the total rate of 1nfant vocal—

+

A

'izations be modified, but qlso the spec:.f-le quelltatlve_

components of the vocalizations.

. The previous studies h'ag.ve demonstrated that vocaliz=- .

‘ations can be opgrantly Acondi,tioned. The present study, ‘}%mwe'ver;

i

is mainly concerned with; the stimulus properties of the. rein-

forcers.that can be used. in vocal conditioning: (a) the hsoc'ialr

and nonsocial, value of the reinforcers, (b) the stimulus p;:efer—\’

7 ences of infants, '(.c)"the modality (visual and auditory) of

A

As the ploneer work in vocal cond"h.tlonlng used a socml
response of ‘an adult as the relnforcer (Rhelngold, et al, 1959) ’

the majority of vocal condltlonmg studles have used the sarue

soc1a1 relnforcer or varlatlons of J_t" Several operant, con- M~
. - .

‘ditlonlng studies have 1nvest1gated the different components. of

the ."social reinf?rcer (Banikiotes ,,:(Mo'ntgomery, "and Baﬂx‘likiotes, L
1971; Swattz,, liosenb‘erg, and Bra'ekbill, 1970; Todd and Palmer,
1968)". e |
| _Banikiotes, et al. (i97l5 studied the d_ii%ferentia‘l .

effect of 3-month o0ld, home-reared infants. Auditory rein-:

- forcement was used which con51sted of tape recordmgs of s1x

-speakers each readmg statements such as ‘'nice by", ‘,goo_d
two

v

baby' 'what a good baby you are'.. ~ There were ape

recordmg5° one oaf\! female voices' and one of male. v01ces. - The

i

ilnvestlgators found significantly more vocal_:.z'atlor_xs during

4 . ™~



ences were found between male and female remforcement '

. e ‘ < . P .
J . I3 \ . 5,

a

condltlonlng as compared to basellne perlods, but no differ—

)

condltlons o’

°

.

Two studles designed to analyze audltory, v1sual and

tactile components of the soc1al response of Rhelngold, gt al.

| (1959) were completed by Swa,rtz, et al. (1970)# The s were

3—month old mst:.tutmnalried infants. ' The audltory remforcer ,

~

wés . a tape recording.of a female vo\lce saying- n1ce baby

‘ .»The VJ,sual reinforcer was E smlllng and noddlng. The tactlle

‘relnjforcer was the rubblng of the- 1nfant' fa-bQomen w:.th‘ the

' -d-' 1 3

.
. - 4

of the single components .of the 5001al response. Experiment 2

J.nvestlgated the effectlveness of . the dlfferent comblnatlons
\Ved 2 v R

of the components of the soc1al response., The results 1n-

dlcated that no' one of the reinforcing events in the twe

¢ ‘. Lo

experlments was more, effectlve than any other. ' Thé*invest-—‘

1gators concluded that one re1nforc:.ng avent lS as effectl(p'

R w

as two and two relnforc@g events are as, effectlve .as thrée.

L] . ]

Todd and Palmer (].968) carried out a study of 3—month
ki

old 1nst1tdt10nallzed infants to flnd out to what e?ktent the

human presence is necessary 1n the condltlonlng of 1nfant

A_VOCallZatlonS The relnforcer was a tape recordmg of a female :

-

v01ce saylng- 'hello baby . pretty baby ; 'nice baby .. For one .

group (the AP group)\ an expressmnless E stood at the foot-

,o‘f the cr1b throughout condltlonmg. For the second- group

(the\NAP group) there was no E° present t,hroughout conditlon,:.ng

»

"The results showed ‘that the\vocallzatlons of both groups

' lncreased s:LgnJ.flcantly durlng condltlonlng, but that the AP

A
L)

'palm of E's hand Experlment 1l investigated the effectlveness"

“ ., T
L



" controlled byrhih.
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L

group demonstrated a 51gn1flcanﬁly hrgher increase over the

NAP«group. Todd and Palmer concluded that whilée the adult

presence is not necessary for the condltlonlng of infant

vocalizations, it does enhance the effectiveness of the human’

voice as a reinforcer. .

- The previous studies have obtained vocal "conditioning
with-sooial reinforcers. However, Berlyne (1966) has suggested
that any stimuli that are effective in capturing S's attention
can have reinforcing value ih suitahle circumstahces. In
addltlon, Bijou and Baer (1965) haVe suggested that control of
the envlrohment~1n itgelf” can be rewardlng. for example, if
an infant discovers that his. responses control a.stlmulus,

it is likely that he’wili‘exercise“that"éontrol. If these"’

«

assumptions are correct, nonsocial stimuli should function

effectively as reinforcers in the conditioning of vocalizations
€A .

provided they either capture the infant's attention or are
. . , e
,

‘v

One Hf the above studies, Weisberg (1963) , attempted

. | » = L] ‘- . [] ’ ! N * 1]
to.condition vocallzatlons using. nonsocial reinforcement, a
% "

two-tone doorbell: it was found to be'ineffective. It is

p0351ble that the Ss in Weisberg's study did not attend to the.f

doorbell, the supposed relnforcer. Welsberg, however, did

t

.mentlon that Ss orlented toward thé bell durlng its 1n1t1al

o

presentatlon, and Qe argued that it was unllkely that the bell

was ﬁndlscrlmlnated. A . . o
" - 9 L © . .
Tomlinson-Keasey (1972) carried out a recent study-‘
of 3-month old home- reared infants to determlne whether or .

-~ I3 ‘e \

not vocal condltlonlng could be _accomplished with. a nonsocial



8.

reinforcer. Discriminative stimuli were added to the operant

I

L3

.dconditioning paradigm, There were two experlmental groups.
The dlscrlmlnatlve stimulus for the flrst group was.a tape
recordrng of the Jblce of 'a mother talking to an infant. Tpe.
discrimrnative stimulqs for~the second groep was a tape re-
cording of 500cps tone. The reinforcement which consisted
of é}doorbell and.a.red light'was given only when the discrim-
‘inative stimulus was on. A eontrol groﬁp was included eo
prOV1de data on the number of vocallzatlons that could be
expected to occur naturally over the experimental period. The

14

-results ehowed that the nonsocial relnforcement increased the

number of vocalizetioﬁslfor both experimenral groups[ and thaé
_Pne group did- not learn sigeificantly mere than the other
group. éeﬁparisens are limited because there was a cenfOunding
' sfimulation component, but the nonsocial reinfercement did
seem to function effectively-in the conditioning of infant f
vocalizations. '
In sumﬁary, the majority of vocal conditiening'studies
1heve uged socia;'reinforqers. But, if any etimuli that can
| Eaprure S's atreﬁrion or bver which.S can exercise cehtrol

‘can function as-reinforcers, then, both social and nonsocial
S . : ‘

ey

reinforcers should function effectively.in the‘qonditioning
of infant vocalizations. ‘ ‘

B. Stimulus Preferences of Infants‘ .

In vocal conditioning studies there is sometimes‘en
unrespbnside-adult'present during conditioning usinQ-both
social and nonsoc1al reinforcers, and theréfore the. preferences

of the lnfant for such added stimuli must be con51dered

(
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: The research on stlmulus preferences of 1nfants has
repeatedly suggested that 1nfants prefer stlmull w1th soc1al
value over nonsOC1al‘st}mu11.'

Research on auditory stimulus is scant, yet there is’

.some indication that infants'prefer'social auditory stimuli . e

to nonisgcial auditory stimuli. Hutt, Hutt, Lenard, Bermuth.
: . . L :

-and Muntjewereff (1968) recording EMG, autcnomic, and EEG

L

responses of neWborns found that patterned‘tones elicited more’

" response than pure tones,' and that the most effective stimuli

[ VY

?

were those tones in the fundamental frequency of the human

voice. Frledlander (1968) USlng a two-ch01ce situation in

AWthh the 1nfant could select the kind and amount of stlmulatlon,‘

found that infants at the age of 8-months preferred human voices
over. a .variety of auditory stimuli, including seléctions of . |

1

music.

The :bulk oflthe research on stimulus preferences of
A . N ]; , L She .
infants has been.concerned with visual stimufi.. This research -

has shown that infants prefer'stimuli with social\yalue (human

faces or representations of human faces) to patterned nonsocial «"

stimuli (Fitzgerald;: 1968) Fantz. (1958,'1963, 1965), Moffett
(1963), Stechler (1964), Lew1s, Kagan and Kalafat (1966) , McCall
and Kagan (1967), and Haaf and Bell (1967) have carrled put

visual preference studles with fixation tlme as their measure

'

- of preference and have conflrmedfthLS‘p051tlon. The flndlngs

" of- Lewis, Meyers,xKagan and Grossberg (1963), Kagan and Lew1s .

L(1965) and Kagan, Henkln,'Hen-tov, -Levine and Lewxs (1966) also' o
‘have. supported the preference for soc1al stlmull. Cardlac

deceleratlon and visual flxatlon tlme were the 1nd1ces of RS

-

s
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preference in these. studies. Fltzgerald (1968) provrded

e S

further support for the preference for stlmuli W1th social

‘value. Pupillary.dilation was hle measure of visual preference.

»
'

‘The infants studied in these experiments rahged in- age from

neonates to 12—monthsh There appeared to.be no differences

.t

-

1n preference across ages.

A oY

;&===5§§;\\\ : - There are a number of explanatlons in the llterature

\‘ﬁor thlS preference for. social stimuli by 1nfants. Stechler

A

(1964) Jhas suggested that infant preference for socialbstimuli
‘can be explained by a preference for complexity. Haaf and Bell
/ . (1967), howeyer, have fOund that complexity cannot account for

the response to the human face. Haaf and Bell,'in an experiment

4

‘with 4—month‘old’infants, varied stimulus‘complex;ty and re-
semhlance to the human face independentlyz Their results were
ordered w;th degree of faceness only.' The sﬁsdy of Kagan, |
Henkln, Hen—tov, -Levine and Lewis (1966), using 4-month old

1nfants, found that flxatlons to the regular-and rearranged

i

faces were equlvalent but that cardlac deceleration was srg-"

polcantly more’ frequent to the regular face than to the é

~

h
-rearranged ‘face, This offers additional- support agalnst a
v . ‘ v . '
4

complekity”explanation.' McCall and Kagan (1967a) have suggested

i that the human face cannot be scaled on the physical dimeneionéi
that are appropriate to geometric designs to which.it is *’
compared. They have declared that the face has meaning and -

"therefore greater power to attract attentlon of* 1nfants than

.H'

‘geometrlc de51gns. Moffett (1963) has proposed that the face
s is genuinely more, 1nteresting than geometrlc deSLgns because

‘of innate preference«or'learned associations.

-t
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} ness of both the SOClal and non5001al relnforcers.

I .- ’ -, N ’ :
4 .. N . .
#* N . ) 11.
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4

Lew1s {(1965) has offered an explanation of infant

preference for social stlmull. 'He has claimed.that the infant
5

develops a schema of an. object as he‘hasfrepeated-experiencé

Sy

with the object. ‘The face is an object that occurs frequently,

- therefore, ‘a ‘face schema develops in the flrst year of life.

) ‘ #;
Lewis predlcts that the amount of attention’ given to a stlmulus -

depends on how closely the stimulus resembles the’ object on

wh1ch the 'schema is developed. 'When the. face schema is

developinqhduring the first six months of life, stimuli that

.are goodlrepresentations of the face are‘maximally attractive.

Gew1rtz (1961) has claimed that 51nce the face almost

1nvar1ably accompanies the dlspen51ng of attention, affectlon,

.and approval the face and 1ts varlatlons become condltloned

relnforcers for the infant. But the. face is not the only

.social stlmulus with reinforcing propertyes, each of the

components of the 3001al response of Rhe1ngold,=et al, (1959)

- has been, found to be an effective relnforcer (Swartz, et al

1970);. Miller and Dollard (1941) have suggested that the ‘human

Iy

adult becomes a conaiticned reinforcer for:the infant because

of his association with the caretaklng of the.lnfant " There-

o /!

fore, the 1nfant comes to prefer all stimuli w1th 5001al value.
Y

As’ soc1al Stlmull are hlghly preferred by 1nfants,

2

thelr presence durlng condltlonlng may Lnfluence the effectlve— '

The ppesence of social StlmUIl may enhance the
effectiveness of soclal relnforcers.. Todd and- Palmer (1968)

have found that adult presence 1ncreased the effectlveness of

-

the human voice as a relnforcer.

« B - ) ,' . . 1
. i . . . -
1«
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'Thetpresence'of social stimuli may elee influence
tﬁe effectiveness of nonsocial reiniorcers. The human pfeeence
may set up coﬁpetition with the nonsocial stimnli and interfere
with their effectiveness'es reinforcere. In Weisberg's study
(1963) an unréspoﬁsive adult was present throughout unsuccessful
cpneitioningiperiods with the nonsocial reinforcer - the two-
. tene doorbell. It is likely that:the Ss in:Weieberg's study
would have ettended b;imarily to the social stimulus (the

g .
adult). Although the Ss oriented to the initial presentation

>
Kot

of the'doorbell, the presence of the highly salient soqial .q
_etimulds almost Eerteinlf Qistfacted'the attention of the d |
infant from the doorbell. Hewever, nonsocial~etimnli that
are highly effective in eliciting infant attention shouia be
able to maintain reinforcer effectiveness under conditions
.qwhere social stimuli are available.; '

Lew1s and.Kagan](1965) have*founﬂ several non5001al
stimuli which 'seem to- be highly effective.in e11c1ting and main-
taining infantuattention.. Lewis and Kagan studied the attention
of 6-month old infants to two sets of ‘visual stimuli. One
episode of vishal—Stimuli coneisted of a‘fiim sequence ‘of six
éhromatic jteﬁs: (1) a mele.face;_GZ) a female fece, (3) a black
and white bull's eye, (4) a b}ack andiwﬁitejéheckexnoard, (5) a. -
nursing bottle, and (6) & panda bear. As expeeted} the tespohse
'.‘measure'bf fixation was eignificantiy gteeter for.the faces as

'compared to the othér items. The second episoae‘bf visuai‘stimnli'

consisted of three pattefns of biinking lights:_(l) a single
blinking light mov1ng across a horizontal field, (2) a single A

'blinking llght in -the center of the field,(3) a Jilnking light- that .

»

:
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described a square hellx., For the patterns.fthere were ho .

real dlfferences in fixation time, although the .flxatlon time
'was. greatest to the square helix. Within the study no com-

parison was made between the two sets of stimuli. ,The graphs,

dep'rcting nmean fixation time as a function of trial and stimulus
for the two episodes, deinonstravted that the mean fixation times
for'the light episodes were rodghly ‘equal to the meqan fiXatlon'
tlmee for the.faces (the most preferred items in the film
sequence) . It seems likelir t;hat; the relatively complex light -

episodes are as effective as social stimuli in eliciting .

1nfant attention, and consequently may function as effectlve

v A}

'relnforcers under . condltlons where social st1mu11 are- present.

. Slmllarly, a complex doorbell may also be hlghly :

effectJ,ve in eliciting infant attentlon and may be an effective

.relnforcer. The two-tone doorbell used by Welsberg (1963)

did not brove to be an effectlve relnforcer, although We:.sberg

cla:.med that the Ss dld attend to 1t A complex doorbell

¢ [}

',sound,‘ however, such as six tones ‘comprising a pleasant melody,

‘ stimuli are available.

- even when eo’cial stimuli are available.

may be an effective reinforcer under conditi_.ons\where social

In sumary,' .although social stimuli are preferred by

infants, nonsocial stimuli that ar'e highly effective in 'elieitihtj

infan“t'attention should function effectively as reinforcers °

Al . i
i

Ve

C. Modality - o ,
Modal:l.ty is a- property of relnforcers that J.S related
to the:.r effectiveness and so muat be con51dered In general, K

research on oper;antvconditioning in\infants ‘has suggested that
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,‘visnai reinforcere are.moreteffective than auditory reinforoers.
; on the 3001al dlmen51on Swartz, et al. (1970) have ;_-
round no dlfferences between visual’ and audltory reinforcers.,

Todd and Palmer 41968), however, found that a vrsual oue :

» .

v

enhanced the effectlveness of the_audltory reinforcer.
N s
™ On the nonsocial dlmenSLOn the data suggest that visual

relnforcers are more effectlve than - audltory relnforcers.

~

Visual reinforcers have been effectlve w1th infants 1n the

!
.

condltlonlng of non nutrltlve sucklng (Slqueland and Deluc1a,

.

.1969), in the- condltloning of head—turnlng (Caron, 1967,
.Levmnson and Levrnson, 1967), and in the conditioning of

manipu;ative responses_(Lipsitt, f963).‘°While there is some . - -

» - -
+

evidence that auditory reinforcers can be eﬁfective,.the
evidence is qulte llmlted and is not as,well—documentedgas 1t
is .for V1sual relnforcers. Only one study has obtaaned operant
icondltlonlng 1n infants u51ng audltory rejinforcers. Watson
(1966) obtalned condltlonlng of eye movements using a tone
as‘the ‘reinforcer. Welsberg‘(1963) obtalned ‘no vocal conditioning
usind,the'doorbell as the reinforcer." Smith'and Smith (1965§ ’
obtained no Conditioning’oflpaney-touching,rn‘infants using ‘
nursery song recorddngs as the reinforcer. Ae vocal condrtioning ?
‘ would.be expeoted'to foilow the same rules ae other forms\of
operant condltlonlng, then wvisual relnforcers should be more
'effectlve than audltory relnforcers in the condltionlng of .
dnfant vocallzatlons., 0 : ‘L ‘ S xil U
For the purposes of thlS experlment soc1al relnforcers

in the visual and auditory modalitles have been clearly deflned )

by previous research. However, nonsoc1al relnforcers in. the ' L

P R L ' . " . -

e



~ : :‘-\p_%m-) ) ] ., o
‘s . . iSo

Y

'

v1sual and auditory medalities" approprlate for this experlment

are, not as obviéus. The non5001al relnforcers for this

o

experlment must be stimuli to which infants are highly’ attentlve

if they are to malntaln their effectlveness 1n the presernce

-

' of social stimuli. 1In the Visual,modality the study of Lewie

) . o ' , e
and Kagan (1965) has revealed a nonsocial stimulus -"the
flashing light episode - that may be an appropriate visual

reinforcer for this study. In the auditory modality‘there are

no data available to suggest an appropriate reinforcer., A

-

'comptex doorbell sound might be an auditory stimulus to which

.

o infants would be highlfwattentive and therefore may be an

approprlate relnforcer for this experiment,

On the ba51s of the above research and discussion the
maln hypothe51s of thls study was that both social and non-

social stlmull would be effectlve relnforcers 1n the condltlonlng
W
of infant vocallzatlons. It was aIso predicted: (a) that the.

\

presence of a soc1a1 stlmnlus (an adult) wouldrlnfluence the

effectlveness of both the soc1al and nonsocial relnforcers,

'and'(b).thatfv1sua; relnforcers would be more effective than

"auditory reinforcers in the conditiéning of infant vocalizatiene.
In addition, the hypothes‘ was tested that. female

lnfants ‘'would obtain a hlgher condltlonlng rate than male 1nfants.~~‘

. ~Although sex'differences.have been ignored, or on analysis have
S , ) \ L
'proven not'significant by and large in psychological studies of
condltlonlng, the data on maturatlon and'later language develop-

- ment 1ndlcates that thbs variable mlght contribute to dlfferences

LY

in vocallzatlon condltlonlng. ‘This flnal.hypothe51s is based

‘on the follow1ng. e . e
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Physiologically, females mature faster than males and

'as certain aspects\of development cannot occur until the relevant

1
”

‘physical structures are complete, females may develop some abilities
earlier than malesf At birth the cortical structures relevant to

speech'are not fullyfformed~and as speech must wait until they are,

females may be expected to talk sooner than males (Maccoby, 1966).
Ep)

Oetsel (In Nash, 1970) has reviewed 23 studies which have demon=-

'

strated that females are 51gn1ficantly ahead. of males in language

development and 'in verbal fluency at an early age. Gatewood and

Weiss< (1930) have reported a greater frequency, f vocalizations among

females as early as the neonatal period. Moss/(1967) has studied

1

infant behavior at 3 weeks and 3 months and ound that at both ages

the fémales vocalized at a higher rate th the males, although the

' differences were not significant Moore (1967) completed a long-

1tudina1 study of Lpnguage development in malesjand females from

-6 months to 8 years of age. . He foundlthat at +he early age of 6

" months the females showed verbal superiority over. the males. Kimura
(1963), in a study of’speech lateralization in.young children, found.
that'hoys lag behind‘girls in the development of speech perceptiona
Therefore, it there are'sex differences ‘in the conditioning of |

-

infant vocalizations they would have-to be in favour: of the females.

)

METHOD ~ S e
Experimental Design: ‘ -

The variables investigated in thlS study were:

-

(1) soc1al and nonsocial reinforcement (S and Ns) . L L~

v d

+ {2) auditory and V1sual reinforcement (a and v) .
(3) no g_and.g present'(N and E)

(4) males and females (M and F} ', L ‘/’;;';Hw»'

T - . -
'The -design was as follows:

x . . p4
v . . .
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. - TABLE -1 5
Experimental Design
SOCIAL REINFORCEMENT ' NONSOCIAL REINFORCEMENT _ -
Auditory . | °~ Visual Auditory Visual-
o '4 .

NoE| E .| NoE| E . No E[ E - No E| E
M{F|M|F M{ F{M|F M|F|M|F M|'FI{M|F
, » N
/ Group - C ‘ 1 . ) )

SAN | SAE SVN | SVE ' -L° NsAN | NsAE NSVN | NsVE

' ' ¢ . ‘n,{/ "\ ' . ! '

N !

Groups SAN and SAE received social'aﬁditory reinfofcej.
ment which consisted of a recording éf a female voice saying-
'thap's.a'nice‘baby'. Groups SVN -and SVE. received social visual
\ réinfdréemeﬁt. 'qu Group SVN the social visual reinforcement

was a 3-second chromatic film sequence of E smiling and nodding;
. * ) * V"

For Group SVE the social visual rg{;;;:cemeht was E'smiling

and nodafng for §pproximately 3 seconds.’ TN,

. Groups NsAN and NsAE received nonso¢ial auditory réin—,

forcement which consisted of a recording of a six-tone doorbell.

o~

Groups NsVN and NsVE received nonsocial reinforcement which
was a blinking light matrixzswhich described a square helix

' for approximately 6 seconds. L o %).'

3

For the Ss in Groups SAN, SVN, NSAN, NsVN no E was’

preseﬁf throughout the experiment. :Eor the Ss in'Groups SAE,
' G‘”« v

. SVE, NsAE, NsVE the E was present throughouf the experiment

and was seated 18 inches‘from_the infant seat.

s .. B -
. . R
. ' °
,‘“ . . - . 1
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.reinforcers.

- AEEaratus:

infant reclining seat.

18,

) ! - o

Groups SAN and SVN, in comparison to .Groups NsAN and

'NsVN, were designed to assess the reinforéer‘effectiveness of

,{,}-n‘:" . i
‘the-social and nonsdcial stimuli in two modalities. Groups
e . 8
SAE and ‘SVE were included to determine if the presence of E

1

would enhance the effectiveness|of the soéial reinforcers.

Groups NsAE and NSVE were includeéd to determine if the ‘presence
A . . .

of E would interfere with the  effectiveness of the nonsocial

2

Subjects:’ . ‘ ) .

R

The §§ were homefreared'infanfé who had been solicited

L4

through the Child Welfare Clinic in Sti Joﬁn'é. The'lChild
Welfare.C1inic is a health care_organization pagronized bf-
families from all socio-economic levels in fbe St. John's

ﬁréa. The Ss wefe‘selected on fhe.Basis oﬁ gdod.heaxth and
age., All Ss we#e betwe n'the.ages of 75 and,lls-daxs. Thirty-
four' 8s had to be excluded from"tﬁé study becausé of excessive

crying and fusding. One infant had to pe excluded from ‘the

experimenﬁ beqau;é\hé fell asleep. Relatively equai numbers

. of males and females were excluded. from the experiment,

‘o

Forty-eight.gs were included in the study. Six Ss

werg randomly.assigned‘to the experimentalqgrdups with 3 males

and 3 females in each group. - - I © 8

The experiment yhs conducted in a room at the.Child

Welfare Clinic. The Ss were tested ip an ordinary plastic -

3

Q

¢



A four-channel Rustrak_event recorder was used to

record the'occurrence of responses and of reinforcément.

_Durlng the expeflmental sessions o (the observer) and E. each

held, panels contalnlng two bugﬁons W1red to two channels}

N ot

the event recorder.

‘ A Tandberg tape recorder was used to dellver the
. ~ ;o
"auditory relnforcement The 1nten51ty level was held constant

for a@& the, audltory stimulation. ' The speaker was placed 18
inches from the 1n£ant’seat One v15ua1 stlmulus was a llght

matrix which consisted of a plywood panel containing six rows

of six llghts each forming.a 6x6 matrlx. The light natriX<‘
descrlbed-a'square helix. The matrlx was placed 18 inches
from the infant seat and the llght energy reachlng the infant
was approx1mately 2 foot—candles. _A second visual st}mulus‘
consisted of an ?mm chromatlc‘fi&m sequence presented via a
"Kodak.mouie‘projector: The fllm sequence was projected onto

white careboard placed 18 inches - from the 1nfantﬂseat

s
7 . .
Procedure: . )
i} ‘ . - . )
There_ was one .experimental séssion .whixh was limited.

to 13 minutes. In other investigations longer sessions have

,heen used. Two recent studies, however, Banikiotes, et.alq
(1971) and Ramey and Ourth (1970) used experlmental sessions

i
-of 12 mlnutes and 9' minutes respectlvely, ‘and demonstrated

that changes in 1nfant vocalizatlon rates can be effected in
TN , .
short ‘periods of tlme. . - - .' , -

o +

Each S was placed in the 1nfant seat by hlS ‘mothe# andr

the experlmental session began after 30 seconds%. The experl-‘ ‘
menta;lseSSLQn consisted of three peériods: one baseline period

o
L
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and twowconditioning periods. It had Been planned to have

an extlnctlon period, but after elght unsucdessful attempts

\ v

' to. detain infants for extlnctuxn it was deleted from~the c .
R ¥ o=
.- ' experiment. Lcnger basellne and conditioning per;pds had '

T [y 9

also been planned. However, prellmlnary work 1nd1cated\that

it was practically impossible to maintain infant attention_ -
+ . ' ' \ ' o * v

for much longer than 3 minutes at a time. - j)’

\ : . .
The bgseline period consisted of 3 minutes during - .
> L . .
which the operant vocalization rate of the S was recorded by

, | : ' ’ o
0 and E. A vocalization was defined as a discrete, voiced

L

I

sound produeed by s, ekcluding‘éoughing, squeaking, snorting,,'

and-soundS'of protest}.fusses and. cries (Rheingold, et al,,

1959) . There was a 2—m1nute rest interval follow1ng the basellne

perlod durlng which the 1nfant was returned to’ his mother.
2 o

. The eondltlonlng procedure -consisted of two 3-minute

\

i

t) : periods during which the appropriate'reinforeement.was presented
simmediately after §“v6calized 0 determined if the reinforce?-
ment was to be preslented' The S was re:Lnforced fv every. ‘

‘vocallzathn emltted durlng ‘the condltionlng periods. There

was a 2-m1nute rest 1nterval between the two condltlonlng

perlods durlng which the 1nfant was returned to hlS mother. -
Prlor to the experlment o and E-had practised to .
. obtaih a hlgh rate of agreement on the 1nfant vocallzatlons.
For theﬁexperiment the agreement between oF and E on the. number

t\*;\\\\ _ of vocallzatlons produced by Ss was high. The overall agreement

for o gﬁa E was 93%, while ‘the agreement for the 1nd1v1dua1

ranged from 78% to 100%. The unlt'of measure used in

*-43 IS
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;e homogedelty of variance (Edwards, 1960).

0

o izations recorded by 0 and E per minute,

p RESULTS

¢ ' .o ) . ’ ' . v 4 -
v 'l ’ & [} .l : 3
. - The unlt of‘statlstlcal analysis was the mean number
aof vocallzatlons,per minute, Group variances were homogeneous

(F,

\ - Frya L=18. l4, p>.05, df= S#Iéf'determaned by Hartley's test for ,

[y

r

TN T The- vocallzatlon rates for the baseline and condltlonlng
P ! \e 6" Yok .
for all experamental groups are presented in Table 2. _Tﬁé

3

u),= overall vocallzatlon rates 1ncreased for baseline to cond:.t:.on:.ng,~

b dempnstratlng that,condltlonlng occurred (p<.01) (Table 3).
A Newman-Keuls mean comparison test applied to the baseline
7 . . “ r

c e % L -, . . . N
and conditioning rates for soc1al and nonsocial relnforcement

condltaons revealed that the vocallzatlon rates 1ncreased ,

© Q

51gn1f1cantly from baseline to condltlonlng for both the soc1al ki

u

relnforcement condltlons (g=10.48,, pP<.05y df=4/30 and the

[ . [

nonsocial relnforcement condltlons (q~l2 00, p<.05, df—3/30)
‘However, as the baselinenrates:of 1nd1vidua;,§s?A -

varied éonsiderahlyhit was decided that-the mean difference

o scores. hould be the: approprlate "statistical-unit for: further

o

sy analy51s of the data. The mean dlfferepue score is the mean
. vocallzatlon rate for condltlonlng m1nus ‘the mean vocallzatlon
rate for basellne. The analy$is-of variance on the mean
s 7 j . a .

difference scores is presented in Table 4. There were no’ ..

. ©  significant rain’ effects for social/nonsocial conditions-

(p>.20) or for No g/gfpresentnconditions (p>.20). There ‘was .

also no significant'interaction for No E/E present x social/
. N . L4 d' ' .

~ v
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TABLE 2

22,

Mean Vocalization‘Raﬁes during Baseline and Conditioning for

all'Experimental Groups

w5
o Mean ' Mean
Group ) Baseline Rate Conditioning Rate
saN ' Male 2.43 2 1.77
) “. Female .0.89. > 1:30°
SAE - Male-’ 0.89 1.22
Femgié e 0.53 u’f ' 1.44. ‘
SUN ‘Male © 1,13 "2.00
: Female 1.54° 2.06
SVE Male 1.86 ° - 2.66
- Female . 0.94 " & 1,53
 NsAN Male 1.22° 0,54
Female 1.44 gi.so
NSAE ‘Male - ., '1.53 ' 1.62
; Female . 0.89 ~1.83 -
NsVN '-Male" 0.33.. . 1938
, Femaie 0,44 ” 1.22
NSVE Male 1.12 1.32
" Pemale . 1.44 1.90
.5
g ﬁiﬁé r
- v,
. f-/,/""‘/_

[

et
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**p( . 05

TABLE 3 .
Analysis of Variance én Vocdlizaﬁipn Rates for Baseline and j
‘ Conditioning o
Source of Sum of Méan o
Variance Squares - df Square F
_Social/Nonsocial . (A) 1.492 1 1.492 1,05
' Auditory/Visual  (B) 0.261 1 0.261. <1
No E/E present - (¢) 0.069 1 0.069 <l
Sex ' (D) 0.361 1 0.361 <l
AXB ; 2.764 1.  2.764 1,95
AxC 12,724 1 2.724  1.92
Axp 3.319 1 '3.319 2.34
Bxc ., .1.812 1 1.812 1.28
B x D 0.020 1 '0.020 <1.
c'x D . 0.344 1 0.344 <1
AxBxC 0.128 1 0.128° , &
A XBxD ,0.109 1 0.109 <1l
AxC-xD 10,062 1 0,062, - <1
. B.x C x D, | 0.134, 1 0.134 <1 .
AXBxCxD 4.891 1 4.891 3,46
' ‘Error (between) 45.266 |
Baseline/Conditioning (E) 4,882 1l 4,882 13.Q3*
A X E " 0.038 1. 0.038 <1 -
BxE 0.978 1 ©0.978 - 2.61
CxE 0.289 1 0.289 - <1
DXE 1,073 1 _1.073 . -2.86
"AxBx.E - 0.015 1 0.015°  <1°
"AxCxE. 0.276 1 0.276 <1 -
'AXDXE 0.037 1 . 0.037 .<1
BxCxE . 1,532 1 " 1.532 . 4.09
BxDxE ©1.839 1 1,839 4,91
cCxDxE 0.088 1 0,088 . <l
AXBxCxE 0.049 . 1 0.049 . <l
AXBXDXE 0.005 . 1. 0.005 <L
AXCXDXE . 0.015 1 0.015 <l
BxCxDXE 0:145 ‘1. 0.145  <1-
'AXxBXCxDXxE 0.010 1 0.010 <1
Error (within) 11.992 32 0.374 " -
Total SS 57.258 ' '
*p<,01 ] : ‘
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(§ 1] . ) ) )
_Analysis of Variance on Difference Scores

a

Source of Sym of | Mean
Variance : . Squares df_ Squdre & F
"'Sébial/ﬁonsbcigl (a) 0.123 1 0,123 <1
Auditory/Visual  (B) K 2.163 1 2.163 2.92%
No E/E Present  (C)  0.694 1 0.694 <1

sex - D) . 2.363" 1 2.363 3.20%

Axs .. 0.000. . - 1 0.000 <1 ..
‘axc. 0.665 . 1 0.665 <1
AxD 6.04’,0‘ ' 1' R , 0.01.40 '<i

B x C 2.818 -+ 1- 53m.meo‘)
‘B x D " 3408 . i 3,408 4.60%*
cxD .. 0.013 . 1 . 0,013 <1
A xBxC o - ~ 0.150 ' 1 0.150 <1 ?

" AxBxDp 0.001 .1 - 0.001 <1
A'x cxpi . o 0.000 . = 1 ',ef.n,bdg <1
BXCxD o & 0.373 - 1 0.373 <1
AXxBxCxD. - . 0.005 1 1 0.005 <1

‘Brror (vithin) .  23.7084 . 32 0.741 .
. 'A‘;;/f§<.05.(one-tailedﬂtests_' a _.f
y *p<.0$,(two—gailed test) )
i :
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nonsocial conditions (p>.10). The analysis of variance °
revealedvsfgnificant effeots for modality (b<.05.on a one-
tailed test), sex (p<.05 on‘a one—tailed test) and the modality
X sex interaction (p<.CSJ. 'The.modality X No E/E present
iinteractidh came very close to attainlng signifioance (n< 08).
Although the analy51s 1ndlcates s1gn1f1cant statlstlcal

main effects for modality and sex, these flndlngs are quallfled
b§‘the significant modality X sex interaction (Figure 1).
'Inspection'of Figure 1 indicates that both the modality'ahd-

the sex main effects are attributable to the significant
vmodallty X sex 1nteractlon.- A Newman-Keuls mean comparlson
test ‘applied to the four groups of the-modallty X sex 1nteractlon
demonstrated that the mean difference scores for the males
‘under auditory reinforcement conditions were significantly
lower than the mean difference scores for’females under
audltory reinforcement conditions (g=11.52, p< 05, df= 2/30),

for males under visual reinforcement conditlons (q=10.44, p<.05,

hid e

) .
df=3/30); for females under visual relnforcement conditions .

L)

~

za-ll 76 p< 05 df=4/30); and no other differences were
51gnlflcant h e -~ o
The modallty x No g/g.present‘interaction uhich was
approaching signifioance is*presented in. Figure 2 Inspectlon
of this graph indicates that the mean dlfference scores for'
the audltory relnforcement group under No E present CODdlthnS
were apprec1ab1y lower than the mean dlfference scores for’

the, other three’ groups. ThlS flndlng, although not_slgnlflcant,

, suggests that auditory reinforcers for 3-month old infants -

~may require some visual ‘cue to obtain conditioning.
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ln summary thls study found a slgnlflcant condltlonlng ‘

effect w1th both SOClal and’ nonSOC1al reinforcers effectlve
in obtalnlng condltlonlng., No s1gn1f1cant dlfferences were
found between socral and nonsocial’ relnforcers or between
No E and g_present condltlons, and there was no srgnlflcant
interaction for No E/E present x social/nonsocial condltlons.
Vlsual rernforcers appeared to be more effectlve than audltory
reinforcers for males, whlle for females visugil and audltory

T

reinforcers were equally effective. =

‘DISCUSSION

The main hypothesis of the study wastemonstrated:

. both social and nonsocial reinforcers were effective in the

condltlonlng of infant vocallzations. Thaﬂ‘the social rein-
forcers weye effective is cons1stent w1th the prev1ous research
on vocal cgndltlonlngt That the nonsocial relhforcers were
effectiVe is consistent with the suggestion of Berlyne (1966)
that-any stimuli that are effective in capturihg attentioh cah;'
have re1nforc1ng value, and the suggestlon of Bijou and. Baer
(1965) that control of the environment in itself can be -
reward;ng. The qohsoclal reinforcers Of'thls study were
stimhli which seemed'to be highly attention-gettlngsand over
which’the infant could exercise his cohtrol. | l '

H

On the ba51s\of the research on stimulus preferences

‘ /

of lnfants and the prev%ous studles of vocal conditlonlng,.

docial reinforcers might have been expected to be more effectlve‘

than nonsocial relnforcers in the condltloning of 1nfant

v
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vocalizations. In ‘this study there were no differences:'
. between social and nonsocial reinf"orcers. . This finding may

be a.ttr.ibu d, in part, to the maximation‘; of the nonsooi,aJ:

stixnuli used .as ‘feinforcers in the study. The nonsocial

45t1mu11 were chosen so as to malntaln 1nfant attentxon and,

- i

therefore function very effectively - even if social cues
were eval;able. - ' |
A second factor vhich may have contributed to the C

1eck of differenoes between the social and nonsociel rein:forcers

was tne nature:of the S's‘ used in this study. Welsberg (1963)

using 1nst1tut10nallzed 1nfants did not obta:.n vocal con~
dltlonlng.wlth a nonsocq.al. reinforcer. 'I‘oml;mson-Keasey

(1972) using home—rea;e_d infants did obtein vocal contl'i.tionnj.ng
‘with a nonsoc"ial reinforcer: The Ss of the pi‘esent study |
. were nome-reared infants, As there - were no depfivation
."é.onditions'fo:;' the social résponse as .there were in Weisbe:tg'sl
study, social reinforcers were not 'rnore":i:einfor.cing t_han the
nonsofci.él reinforcers. .
_ The hypothesis that the presence of E would influence

the effectiveness of the social and nonsocial reinforcers,

was not _s)upported. During conditioning periods whethe
was present or not had no influence on the effectiveness.
the reinforcets: the pt'esence of E did not enhance the effective-
'ness of the social relnforcers as it did in the 'I.‘odd and

'Palmer study (1968), nor did it interfere w1th the effectlveness
of the nonsocial reinforcers as mJ.ght be 1nferred from the

o

-study of Welsberg (1963) The’ presence _of. E rr_kéy have been

[

¢ more 81gn1f icant to those two conditioning studies because
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the Ss in the‘stﬁdies were'institutionaiizeri in,fants‘and;
'consequently somewhat soc1a11y deprlved The 'soc'i‘al presence
would el:.cs.t a* great deal of attentlon from the J.nstltutlon—
allzed Ss thereby influencing the effectlveness of the
contingent stlmulatlon. For the 8s of t:hls study - the social-
presence was a rather 'common~occurre_nce in‘ their environme'nt.‘.
The social presence probablj( did elicit some‘ attenti'on"froh .
" the Ss, but'not\enough to interf.ere with S's attention to
;other contingent stimuli. |

-

The results demonstrated that V1sua1 re::.nforcers were
more effective than auditory reinforcers for males in the
: -condltiohing of infant vocalizations, but, for females, visual '

" and auditory reihforcex;s were equally effective. This finding

- U ‘
~ .

must be considered in terms of the differential development
‘rates of the sensory systems and the sexes. .«’
" There appears to be a dlfference 1n the developmental
rates of the two sensory systems. The visual system becomes
functional before the ahgiito‘ry system. - For the 1nfant, -who .
is most often situated in a ‘erib,-v.isual stimuli appear to be

- contingent more often than auditory stimu_li. If the infant
perceives a visuai stimulus there is usually a pay:-off involved:
feeding, burplng, changing dlapers, comfortlng, etc. For the.
infant, however, there is. an abundance of noncontlngent audltory‘
: st1mu11 parent conversatlons, parent-sibling conversatlons, ,
radlo, television, household appliances, etc. Consequently
the visuai_ stimuli come ‘to have, more relevance! fo‘r the J.nfant
at this particular age. Later-, ‘as auditory labels become.

‘attoached to visual images and the infant begins to,deire]_.oia a

<



symholic- commuhi;:ation system, auditory stimuli become
releyaI;t for th»e infant, . : o .
' Moreover, the v1s;.1al stimuli, may be more relevant

than audltory stimuli to the 1nfant at thlS age because of
the degree of control the 1nfant may exert over visual s)ta,mugli.
. The infant can direct his gaze and close his eyes, whereas |
his ears are relatJ.vely non—dlrectlonal and auditory Stlmull
can not be shut out at, the infant's ‘discretion. Also, in the
environment “of the J.nfant the visual Stlmull are more stable
and can usually be examlned for long perlods at. w1ll This'
: does not suggest that the audltory process:.ng system of the 7
infant 'is not well—developed by three months of age, but that
the re:.nforc:.ng propert1es=of auditory stimuli do not, appear
to be developecl into as fuhctional a syE;tem as the vis.ual: ‘ j
stimuli. o r

Another explanatioh for the auditorJy/;risual dif ferences
is that the auditory stimi.xli used may not have been equivalent
to the v1sual stlmull. This' r.emains a possibility as there"
‘'were no data ava11ab1e to determlne approprlate audltory
st_J.mull as there were for ‘v1sual s_tlmull. The flndmg remains,’
however, that ‘the female; were responsive to both the audito'rsz
" and visual stimuli, ﬁhile tﬁe’males._were responsive only to'

the visual stimuli. _
The @ifferential development rate of,'th'e sexes is
. well'—-documented Maccoby , (1966) has suggested that females

mature faster than males, and consequently develop speech

abilities earller than males. ‘The females have an advantagei '

-

ovar the males in @erms of the avaJ.lab:LlJ.ty of the responses-
) .



to be reinforced. Females also have an advantage over males

in terms of greete‘r‘ opportunity to have their vocalizatiqns
r_einfcrced as Moss '(1967) , in a study of 3-week and .3—moht.h' old
.infants, has fouhd that mothers engage tn more vocal inter-
| ec'tion"with their daﬁghters than their sons. Moss also f;ound =
‘that femaies do not ft’ls‘s and ery as much as meles, giving the
females another advantage over males in that the fussihg -engl

_.crying of the males competes with their time for vocalization

d'uring the experimental periods, -McCall and Iﬁaﬁ_;an (1967b)

have suggested that females re more‘perceptually precocious'

than males. Therefore the females were probably.more
responsive to the perceptual re nforcement of the study.
Consequently, as the visual system seems to develop before

the audltory system, and as females seem to mature faster than

1

the males, the males. have developed a functlonal visual system,

\

but are lagging behind the females in. the develop}r\ent of a

functional auditory system. The males ere responsive to

visual stimuli, while the females aré responsive to both

visdal and auditory stimuli.

‘The results indicated that auditory reinforcement

1 . L~ 4

with E present.may be 'as effective as visual reinforcement.
The finding is consistent with the - previous discussion of the.-
diff_erentiai development rates of the sensory systems. ‘The

-

visual cue may be ‘an imborta'nt factor which auditory rein-

forcers may require to be effective, bec'ause at three months
the “infant is malnly a ‘visual belng._ |

» The findings of the present' study 1nd1cate that (a)
the sex of the Ss, and (b) modallty of the,re::.nforcer are

T
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mportant féctors in the vocal condltlom.ng of three month’

old 1nfants. Further studles should glve more con51deratlon

t

to the developmental rate of the sexes,‘rather than assummg o
that males and, females arebat the same points in verbal qnd
perceptual development. More. research is needed on reinforcer

effectlveness of st:Lmull J.n the dlfferent modal:LtJ.es ‘in mfant

condrtlom.ng .

v ThlS study- adds further evidence to the theor:r;es of -
language acqu:.s:.tlon that stress the role of condltlonlng in,

the shaping of the infant's vocal behav1or. ; Increases in

s

o ?
vocalizations can be obtained with a variety of contingent
"responses from the infant's environment: social and nonsocial.

This study supports the views of Skinner (1957) that the
vocalization_ is an operant, and that of Staats (-1968)" that_‘
the appd;ication of reinforcement at an early age can shape
vocal’ .behavior. Staats has’ pomted to ‘the 1mportance of the
prellngmstlc vocallzatlon perlod toMater speech development
Accordlng to_ Staats andmstaats (1962) the vocaln.gatlons of

the bahhling ,period progress to sp'eech' s.ounds on the basis of,
conditionihg principies. Ha.ughan and McIntlre (1972) squest
that the 1nfant at this stage mdy be learnlng ‘to use hls
'vocaln.zatlons to alter the contingencies in his world, and"

-1t is this awareness - that vocal behavior can have 1nterest1ngs

consequences - Wh.'LCh may be the first stép in the development

-of language. .’

r
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Forty'—eight' infants between tﬁe"ages*of. 75 and 118

days were used to study vocal condltlonlng with social aand

:

nonsoc1al relnforcers 1n two modalltles - audltory and v:.sual

Two other varlables ‘were J.nvestlgated (l) the effect of the

adult presence on the social and-nensocial reinforcers, and

1

(ﬁz"the sex of the Ss. The major f:.nd:.ng of the analysis

of the difference scores was a s:.gn:.flcant Sex x Modallty AN

1nteract10n. For females auditory and v1sual relnforcers

were equally effectlve, th.le' for males only ‘visual rei‘n-'- -

forcers were effect:.ve\ ~ThlS finding whs dis’cussed in te'rms

B

of she dlfferentlal deVelopmental rates of the sensory systems

&

and of the sexes.. L . S .

;

-
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