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LEARNING TO~GONTROL ENVIRONMENTAL STIMULATION IN INFANCY

N Neal W. Finkelstein and Craig T. Ramey
University of North Carolina at Chapel Hill
’ N B - . : /.

One important part of an infant's compéfence is his ability tg'

- [

control influential aspects of his environment'such as the care giving .

beﬁaviors of adults and se?igpf/;timulation from objects. ‘(Ainswqrth &

Bell, 1973; White, 1959). -

)

There 1is some research suggesting that the-extent to which

Y

stimulation is contingent upond or independept of the subject's behaviot?

»

\
.can have long term effects on the development of competence in general,

and learning to control,envirdnmental effects in particular. Non-
coné}qgent stimulation has been observed to interfere with subsequent
learning to control the same kind of stimulation for dogs (Seligman &

Maier, 1967), dats (McCullock & Bruner, 1939), human adults (Thornton &
' , R . S

Jacobs, 1971), and children (Dweck & Repucci, 1973; Watson, 1971).. -

W . N
There is also evidence that infants' previous experience with contingent

7
stimulation is positively réiated to 1) performance on infant intelligence
scales (Yarrow, Rubenstein, Peaersen; & Jankowski, 1972), 2) learning
' 4
ability in an habituation paradigm (Lewis & Goldberg,/1969), and 3) learn-

ing to control sensory stimulation (Ramey, Stérr, Pallas, Whitten & Reed,

-
3

1975; Watson, 1971). ' :
B : ‘

This report describes a study performed to test ‘these hypotheses:

firqt, that priOr'experience with conting?nt stimulation would enhance
. i .% ﬁﬁ . i
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learning different responses t6 co&trol perceptual stimulation; and
- . K - . 6\;
second, that pfior experience with noncontingent stimulation would

.

interfere with learning these same behaviors.
.. 0 N L

We were also interested in the processes by which experiences -with
: ; N . . .

contingent and noncontingent stimulation modify subsequent Iearning'
ability. The available literature (Horowitz, Paden, Bhana and Self,,1972;

Millar, 1972; Watson, 1971) led us to hypothesize that infants whose

behaviowt controlled stimulus presentation would pay more attention to

the stimulation and also to responses they performed to proauce the

stimulation than infants who received the same stimulation noncontingently.

-

We also expected that these differences in attentional behaviors would
: N .

transfer tb subsequent 1earning'situatiqns mediating predicted differences
et 2

[

in learning to control stimulus presentation.

Design ,

In the pretest phase baseline rates of lever mov:rent, panel press
¥ .
t

and vocal responding werg, determined. During the tre mBnts sessions,

]

subjects assigneq to the contingent stimulation grbup (Group C) controlled

.
+

presentation of auditory-visual stimulation by manipulating a 1eg¢r: An
equal number of subjects assigned to the noncontingent stimulation group
(Group NC) received ther same stimulation noncontingenfly. In the post-

test phase all subjects were observed in separate tegts of 1) learning
- »

to panel press, and 2) learning to vocalize to control perceptual stimulus

presentatioﬁ.
Method

Subjects

.

, : ]
Subjects for this study were 12, 6-month old infants attending the

Abecedarian Prpject at the Frqhk Porter Graham Center.. These infants, o
) _

3
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who ‘are from économigally disadvantaged backgrounds, ‘receive a special
B - 7 >

program of curriculum activities to prevent'devélopmental delay.

&nﬁ?ntg closest in age wer& paired and Ehéﬁ;aésigned'to treatment -
grouﬁs so that thé éroups,;ould be ‘similar in mean baseline r;te oﬁqlevépﬂ
responding. Each group consisted of four black male and two black female

‘ - %
infantd, all of whom scored within the normal range on the Bayley Scales

’ of Infant Developmegnt at 6 months of dge. , . : }
r ‘ : . P4

- Procedure

Insert Figure 1 about here

X

-

] During the 1éver ;esponse Sessions,‘éusjects sat 35-40 cm ftom a

white projection screen on the lap of an assistant who held the lever

- manipulgnQum as 1llustrated ‘in Figure%ﬁ. An audio—spe;ker was placed
. at the base of the screen.llMov%ng the lever on the 'top of the box in any

direction was defined aé a responsel Baeeline,lever response rate was

) \ determined from a 6-minute period during which no stimulation was

presented. 4

L 3
Insert Figure 2 about here
. o

~

As 1llustrated in Figure.2, during the panel press resaponse sessions,
PRI . /
subjects were seatedy35-40 cm from the apparatus on the lap of an assis-
\

. ! : ,
tant who held the panel manipulandum. A screen was located in the center
-

of the apparatus, and a speaker was pléced under the table. Depressing

a panel at the top of the box defined a response:

a -

,~

Insert Figure '3 about here

Q | : a ’ | @




Treatment

’

A’ﬂ Vocal response sessions occurred in the same setting as the panel
press response sessions (see Figurér3). Panel presé and vocal response

baselines we{e determined simultaneously from a 6-minute period in
(] . ' .
which no Q{imulation was presented. Vocal responses during the baseline

-

sedsion were coded from videotapes and observer agreepeht was 83X. The
order of lever response baseline and panelhpress—vbcal response baseline

sessioqi was counterbalanced across pairs of subjects.

-

~

!

Following the baseline phase, subjects receiveg.two, 6-minute 1evefi'
response treatment sessions on each of 3‘consecutive days. FEach lever
response session was divided into thfee, 2-minute periods.

Group C. In each'treatment sésst&n, subjects in Group C received.

two céhtingeﬁt stimulation periods and one extinction period in random

‘

. L]
order. _ﬁlgcrimination training was incorporated to provide a within ¥

group control to test for lever response learning. A slide of a yellow

Ay

toy dog was displayed on the screen’ tispughout the contingent stimulation
. o\

peﬁ;ods. During contingent stimulatio \periods,‘19ﬂ€;/:zzponses produced

2-second bresentations of a slide of a

ed parallellogram and simultaneous

vocal-instrumental music on a FI; 2-second schedule. In the extinction

period the {g;‘dog slide was removed from the screen, and lever.responses
.. N b :

were not reinforced.

4

Grodg NC. In each treatment session subjects in Group NC received

- / N
two periods of noncontingent stimuié&ion and one period of no stimulatidn
- - 7

in the order corresponding to contingent stimulation and extinction

periods, respectively, received by itheir Group C pairmates. The slide

. ~ +

of the toy dog signaled noncontingent stimulation periods during which
i 3

Group NC subjects were presented nqndgntingently the same temi‘ al

N
5 |

ot

.
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pattern of auditorysvigual stimuiation received by their Group C pair-

\ .
mate in the corresponding session. The toy dog slide was removed from

»

the screen during the no stimulation period.

Posttests

. . @
Effects of prior contingent and noncontingent stimulatien were

studied in two posttest si;uations‘}nvolving learning new responses to
8

control stimulus presentation. Each learning situdtion consisted of two,
: , o .
6-minute sessions. The different situations were each presented on

separate days in counterbalanced order across pairs of subjects.
!

Panel Press Response Posttest. In one leatning tdsk, panel press
. . »

responses produced 2-second presentations of the same auditory-visual
stimulatﬁfn used in the treatment sessions on an FI, 2-gecond schedule
for both groups of subjects. .

-«

Vocal Response Posttest. In the other posttest learning task, vocal

-

responses produced 2-second presentations of the toy dog slide, previously

£l &

presented in treatment sessions, for both groups of subjects. During
vocal response sessions, two observers independently coded vocal responses.

When both simultaneously coded a vocal response, stimulation was presented

on an FI, 2-second schedule. *

-

All sessipns were videotaped. Observations of the behavior 'looking
at the stimulus display screen' were coded from videotapes of the lever,
panel press and vocal respolise sessions. Observatig‘ of the behaviors
"looking at the lever manipulandum"4éad "1ooéing at the panel manipulandum"
were céded from videotapes of lever response and panel preés response .

sessions, respectively. Two observers independently cbded the videotapes‘

-~
[}

of one third of the lever responses sessions and one half of. the panel
Yo v 1

press and vocal response sessions for ‘each subject. Observer agreement

»

, .
was defined as both'observerg coding the onset of the same behavior within

6-

»
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2 seconds of eéch other. Percent %g;;ement was computed by ividing the

number of agreements by the number of agreeménts plus disagrégments.

P

Observer agreement for looking at the screen responses was 827%. Observer

agr;ement for looking at the manipulanda responses was 79%.
¢ £

Data Analysis and Results

Lever Response Sessions °

-~

Frequency measures for behaviors observed in the lever response

PREN

sessions were combined for the two sessions on each day. Frequencies were

Ehen COnvertgd'to per‘miﬁute rates for’the contingent stimulation (éY and
exgiﬁbtion (Ext) periodg-for Groub C, and for ﬁhe noncontingent stimulation
(NC) -and no stimulation (NS) periods for Group NC.

Response rates for eéch behavior were separatelyiénaiyzed using the
multivariate analyéis of variance (MANOVA) for repeated measures deeigns .
(McCgll &’Appelbaum, }973). In each analysis differences between Group C
aﬁd’érou; NC were tested separately fog the baseline day*ﬁﬁﬂ“fg; the
treatment days_(i.e.,‘days on which contingent or noncontingent stimulation

was presented). This strategy was employed becauserit was predicted that

Group C would have higher scores than Group NC on all of the behqyiors‘

<
'

ob§erved during treatment and posttest sessions. However, ¥t .was also
exﬁected'that the groups woulé not differ in response ;ates fot any be-
havior observed during baseline sessions.

In the énalysis of variance, main efébzk;testgﬁfor factors with only
two levels are ’equivalent to t tests. There%ore, it was possible to use
02?-£ailed tests where directional hypotheses were stated. However, it

was believed tﬁat sizeable differences in the direction opposite to that

predicted should not be ignored. Since the use of one-tailed tests

: ) 7

[

|
|
|




A 3
v -

precludes consideration of the significance of differences in the opposite .

—

direction,’ﬁe decid;d to use a two-talled test in‘which.more of the regign
for rejecting the null hypothesié (90%) was in the tail corresponding to
the'predicted di?ection of difference. Thus, 1§rge differences in the
opposite direction woul& not be overlooked or go unnoticed. Still the over-
all probability of a Type I error was 5%. The "uneq;al", two tailed tésts
were performéd‘for‘;ests of group d;fferences during treatment ahd post-—
test sessions aéd for contingent stimulation vs. qxtinctién period dif-
ferenées in treatment sessions for Group C. Since the frequency of the
behaviorsIobserved were not expected to differ in noncontingent and no

stimulation pe:iodslof the treatment sessions, no directional hypotheses

. were tested for éroup NC.

3

Insert Figure 4 about here

Y

- . ™

The analysis of lever response rate indicated that only infants in

»
N

Group C, whose behavior controlled stim:}ua presentation increased in

lever response rate. As can be seen in Figure 4, presentation of non-

>
contingent stimulation to Group NC did not produce a sustained increase

in lever responding. The Groups X Days interactiog was significant,-

F (3,8) =-Al¢.898, p < .05, and was analyzed with simple main effect tests.
Group C and Group NC did not diffeymén lever response rate during base-
line. However, Graup C responded éﬁ a significantly greater rate éﬁan
Group NC’on treatment days, F (1,10) = 11.326, p < .05. Only Group C
-1ncreased~in lever response rate from bageline to treatment days,

F (3,8) = 8.962, 2;< .05. The short-lived increase 1in lever response
)

rate for Group NC was not significant. Further, Group C responded more

-

frequently‘in contingent stimulation periods than in extincﬁion periods,




- N

F (1,10) = 4.712, p < .05. Group NC did not respond at different rates
= ( \

in the moncontingent and no stimulation periods.

Panel Press Response Posttest

. ] Per minute rates for each behavior observed in the panel press
response sessions were a$parately analyzed with MANOVA ‘procedures in a

2.(Groups) X 3 (Sessions) repeated measures design.

Insert Figure 5 about here

2
#

The analysis of panel press response rates, which are presented in Figure

.

5, indicated that neither group learned to perform this response to

control stimulus presentation. Group C and Group NC did not differ in
panel press response rate in either baseline or posttest sessions, and

'

neither group increased in response rate across sessions.

r

Vocal Response Posttest

.. - Per minute response rates for behaviors observed in the vocal
response posttest sessions were separately analyzed uaﬂgg the MANOVA

procedures in a 2 (Groupsy X 3. (Sessions) repeated measures design® - :

«

_ Insert Figure 6 about here

The analysis of vocal response rates, which are illustrated in

- . Figure 6, 1néfbated that only Group C learned to control stimulus bre—
sentation using ;he vocal response. A significant Groups X Sessions
interaction, F (2,9) = 7.657 p < ;05, was analyzed with simple main

effect tests., Group C respgnded at a reliably greater‘rate than Group

NC only in the‘second posttest session, F (1,10) = 54.97, p < .05,

L J | o S)
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“ Further, only infants in Group C reliably increased in vocal response
“rate from baseline to posttest sessions, F (2,9) = 20.912, p < .05., The
. e .
increase in vocal response rate for Group NC from baseline to the post-

test sessions was not reliable.

. Insert Figure 7 about here ‘ \\

—

Looking at the Screen Responses
The analysis of looking at the screen responses indicated that both
. groups were attending to the stimulatfen ﬁresented in the treatment '
sessions. Rates of lookirng ét‘the screen, illustrated tif Figure 7, did
not reliab}; differ between Group C and Group NC,on either baseline or
treatment days. The pefiods main effect was significgnt,.g (1,10) = 40.312,
p < .85, showing that both groups looked at the screen more frequepély
< during tﬁe contingent:and noncontingent periods than during the extinc-
tion and no stimulation periods}v~The'days‘main effect, F (3,8) = 15.641,
p < .05, and the Day§ X Periods intetraction, F (3,8) = 11.083, p < .QS,

were both reliable. Simple main effect tests for Days within Periods

revealed a significant increase in frequency of looking at the screen

only with the contingent and noncontingent stimulation periods,

F (3,8) = 14.737, p < .05. 1In sum, the rate of looking at the screen
responses in lever response sessions was‘greatést at the tim%} when
either contingent or noncontingent stimulation_was presented. This sug-

»

gegtedsub;ects in both groups were attending to the stimulation presented.

The analysis of the rates of looking at the screen responses in the
panel press response sessions, which are 4#llustrated in Figure 7, also

- suggested that both groups of subjects were attending to the stimulation

10
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presented. Group C and Group NC did not reliably differ in response rate

-~

. .
in either the baseline or posttest sessions. The sessions main effect .
.

‘ was significant, i (2,9) = 14.068, p < .05, and the Groups X Sessions,
integaction was not reliable. Thus, bothlgroups ingreased in rate of
</ : 1ook%ng at the screen responggg'from baseline to panel press resbonaé'
posttést sessions. CL . .
.Rates of 1ooging at the screen in vocal response sessions are also
prgseﬁted in Figure 7. The data analysis revealed a significant Groups
X Séssi;ns interaction, F (2,9) = 64800, p < .05. Simple main effect
tests for Groups w;thin Sessions’ and\_for $essions within Groups were

a

performed to clarify the nature of this interaction. Group C and Group

-NC did not diffé; in response rate in either the baseline or first post-
test sessions. In" the sécond postéest session, subjects' in Group C
looked at the screen more freqyeﬁtly than éubjects in Group NC,

F (1,10) = 9.02, p < .05. Significant sessions effects were found within

“oth Group C, F (2,9) = 53.244, p < .05, and Group NC, ‘F (2,9) = 18.841,

p < .05. As can be seen in Figure 7, infants in Group C showed an in-
crease in frequency of looking at the screen from baseline to the first .
posttegt session and a smaller increase from the first to the‘second
posttest session. Infants in G}oup ﬁC increased in frequency of looking

at the screen from baseline to the first posttest session and then

decreased in response frequency from the first to the second posttest

session. ) o

-

Looking at the Manipulanda Responses

_— : Observations of looking at the manipulanda behaviors were not begun

3

until the behavior of the first two subjects in the treatment and panel




. o 1

. . ‘ .’
¢
-

. -
~ ‘Press response posttest sessions revealed the 1mpoftance of this behavior.

Two observers indepe;dently notiéed that the infént who- received contingent
'stimulatibn paid much mofe attentibn~to the lever and panel manipulanda

than the infant who received noncontingent stimuiation; This difference

in attention to the maniﬁuianda seemed to be a plaﬁsible cOnsequehce of

. o . R}

the treatment procedures, and its occhrence had been ‘suggested by Millar

(1972). When)recdrding'ofvlooking at ﬁanipplanda responges was begun, ‘two
more subjects hhd already been observed ip the baseliqg sessions. ~Missing
. data were distributed equally in’Group C and Group NC. A way'to'use all

of theudata available was to coépare group differences during.the‘baseline

sessions usigg the data from 8 infants separately‘f;om tomparison of‘group
differences in treatment and posttest session which were maée using the

« '

data from 10 infants. In addition, in analyses of looking at.the lever
v .
manipulandum, main effect and interaction tests for the days factor were

¢ performed fo£ baseline and Day.@ using the‘dat; from\ﬂ\iyfanﬁs. A seéqnd
set of tests were performed for the da;a f%om 10 infants ;n Days 1, 2,
and 3. Similarly, in andlyses of lobking at the pahel ﬁanipulandum; one
set;of tests gor the sessions main‘efféét and 1nteractiqns with‘tﬂe |
sessions factor were performed for the da;a’fréﬁ 8 infgnts in 'the baseline -

{ . and first posttest session. A second set of tests on the sessions factor

was performed for the data from 10 infants in the Z\pOSttéSt sessions. .

R ‘ \ -
’ “ Insert Figure -8 about here C '

The énalysis of rates Qf'Lgﬁking at the lever manipulgndum,‘Which T

are presented in Figure 8, suggested that attending to the lever

»

manipulandum was related to .learning to control stimulus presentation.

- [N
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- Group C and Group NC did not differ in freguency of 1ooking at the 1ever
on thé\baseline day. During treatment days, subjects in Group C Iooked
@t the léver manipulandum more frequently,than subjects'in Group NC,

F (1a8)-= 3.821 p < .05. The Groups X Periods interaction approached

.significance, F (1, 8) 4,463, p_<- Since it was predicted that the

GroUps would diﬁfer in attending to the lever manipulandum only for‘%om*

- »

patisony of the contingent!and noncont}ngent stfﬁulation period, this .

v

45‘
simple effect was tested a‘priori. The results indicated that Group c

1ooked .at the 1ever more frequently than Greup NC, F (1, 11) 15.38,

-

p < .05, only in ‘comparison of contingent and noncontingent stimulation
~
periods. The groups did not differ in frequency of looking at the lever
. : . - s O
. . . *
manipulandum when compared within the extinction and no stimulation

periods. The prediction that infants in Group C would look at the lever

mﬁiipulandum more frequently during the contingent stimlation period
s 7 '

than during the extinction period was confirmed, F (1,8) = 23 809, p_< .05,

Lin an a priori test. i . . A CA.J* e

The tests of .the days effects using baseline and Day 1,data-o;1y,
revealed ; significant Day X Periods interaction,‘g (%,4)"% 10.@14,
p < .05. Simple main effects tests for Days within Periods indicated that

looking at the manipulandum increased from-baseline to Day imwithin‘the
!

contingent and noncontingent stimulation periods, F (1,6) 3 12.219, p < .05;

but not within the extinction and .no stimulation periods.
, .

Analysis of the days effects for Day 1 to 3 (treatment days only)

C] : g
'showed a reliable days main effect, E_(2,7)4= 11.836.p < .05. This’result

‘

reflected a decline in frequency of looking at the lever manipulandum from

~ PR

Day 1 to 3 for both groups. Looking at the lever manipulandum occurred

most frequently for Group C and particularly during the contingert

e

v
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stimulation period. This suggests that attending to the lever manipu-

¥

landum was related to 1earning to control stimulus.; presentation . :
. v [
e Rates of 1ooking at the. panel manipulandum are presented in Figure 8.

. GrOup c and Group NC did not differ in frequengy of looking at the panel

. manipulandum during'the baseline session. However, during the posttes

, i

v sessions, infants‘in'érOup C looked at tbe_panel more frequently than
¢ i . . -
infants in Group NC,‘E_(lyB) = 3,778, p < ..05. Tests of the sessions main

effect and Group X Sessions interaction wetre not significant.

-~

\

Discussion ‘ 7
The data from the posttest learning situations showed that’only sub-

-

jects in Group‘C,who_had previous experience with contingent stimulation

1

@fl the lever response sggpsions learned to perform a new response|to con-
'y v . -

trol stimulus presentations. Subjects 1in'Group NC, as bredicted did |
" “
not learn to panel press or vocalize to control stimulus presen ation in
' . ,.'w . Y
‘the posttest phase. Subjects in Group C learned enly the vocal'response

_to control presentation of the) toy dog slide. .

Infants in Group C might not have performed the panel press response

v
.

because they were habituated or satiated to the auditory-visual stimulation

which panel press responses controlled. The auditory;visua1~stinulation;

Te

which consisted of a picture of a red paréllelogran and cnildrén's songs,

[, N <

was presented contingently to subjects 1in Group C in béth treatment and

panel press response posttest sessions. Thege infants were able .to*
: : ’ LVe
control presentation of the toy dog slide for the first time in the vocal

-

. -
response session which could have made the vocal learning situation more
' 4 A
novel than the panel press response situation.

. The difference in responding to Zbnrrol stimulation in the vocal

and panel press response sessions‘ob erved in Group Gsls consistent with

BEY * T i
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other findings that exploratory and manipulatory behaviors decline with
il Y N M

a~increasing stimulus familiarity (Hutt, 1967; Rheingold, Stanley, and

Doyle, 1963; Welker, 1956). i
The data from this study‘sppport the contention that.the effects of
« . L “ d

previous experience with contingent and noncontingent stimulation are

not 11mited_

of "prior éontingent.stimulﬁbion is t enhaﬁce subsequent responding to

to a single response. It appears that the 1bng term effect

control enviégnmental'stimulation. In contrast, prior experience with -,
\ . .

noncohtingent stimhlation interferes with learning to codntrol environ-
) ' e

) +

\ mental stimuiation.
.-A.second major question concerned thé processes by which previous

experience ‘3th contingent and noncontingent stimulation influenced
subsequent learning’to control stimglation. ‘Tth question was addressed

by analyses éf attentional behaviorsf Attention to stimulus presentation

"was indexed by frequency of’ looking at the stimulus aisplay screen. - Re~

\ . -
suléﬁ showed that attention to the stimulus presentations was unrelated
W
S N
to 1;¥rning't0'control s%imulus presentathns. In the treatment sessions,

subjects in Group C and Group NC received the ‘same number of stimulus pre-

sentations. Subjects receiving noncontingent stimulation were just as
- <

'

attentive to ‘the stimulation as the:infants in Group C’who learned to con-

AN

* trol stimulus presentation. This fin@%ng is not consistent with the

observations of Watson (1971) and Horowitz et al., (1972) that infants pay

more attention to stimulus presentations that are response céntrolled than
. 4 )

presentations that are response independent. .The observation that subjects

t
'

in Group C looked at the screen more frequently in the second vocal responéé‘

posttest than infants in Group NC might have been due to the fact that Group -

C vocalized more and, thérefore, received more stimulus presentations than

Grou'p NC. . ' ‘ 1 -

1
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Analyses of looking at the manipulanda responses provided support

_for Millar's (1972) speculation that noncontingent stimulation might A

! ﬁﬁbifuate an“infant's attention to his own behavior.” On the other hand,

: cénti@t stimulation appeérs.to have heightened the infant's attention
)

to hisléwn requnses: Infants in Group C looked at the lever wmanipu--,

# andum more frequently than infants in Group NC, but only during the g
periods of each session when Group C infa%ts could control stimulus

presentation. Thus, attending to one's own behavior was related to
tatd g ‘ d tf

., ' : " - . . .
Jlearriting to control stivulgs presentatién in the treatment sessipns.
[ ; . Y
In the panel press responses sessions, .subjects in Group C ‘again

paid more attention to their own behavior than infants in Group NC..

This suggests that prior experience with'contingent‘andvnoncontingent

.

stimulation had a tran;fer é%fect on the Qediating'behavior of attending to
one{s own responses. Insofar as attending to ong's responses\was rélated
to ¥¥arning to coﬁfrol stimulus presentation, ﬁhis attentional behavior
might be part of thé learning process. If this assumption 1s reasonable,

. 1t can be concluded that prior experience‘with eoptingent and noncontingent

stimulation had effects on the process of learning to control stimulation
-~ ' h

presentation in the panel press response posttest. . . .

»

The failure to observe a difference between Group C and Group NC on
panel press response frequency cautions ud\tbat learning to control
environmental stimulation in infancy 1is influenced by dﬁny Variables.
Among thgse variables are stimulus novelty and the infant's pribr experi-
ence witg contingent and noncontingent stimulation.

The most suggestive interpretation of the results of this study is
that infants do more than learn a single, simple response in bpefant

learning tasks such as those employed here.- The infants who received

16 -




.
- ; s

L _prior contingent stimulation appeared to become more competent and

: /
effidient as earners. These infants were developing a strategy for
, .

deploying attenyional responses to the key ef%ments of many learning

/
;. situations viZ, the response and the response outcome.
7
\
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