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Twenty infants, 12 weeks of age. were subjects in an experiment to test the
effects of maternal behavior on their perceptual-cognitive development. Each mother
and child were observed in a controlled naturalistic’ setting, every 10 seconds their
various behaviors were recorded, and then the mother was interviewed. During an
experimental session the infant was placed in a reclining seat with a matrix panel on
which stimuli were presented 18 inches in front of him. The mother sat to the rear and
side of the infant. Response decrement was positively correlated with the amount of
touching. looking, holding, and smiling the mother exhi!aited and negatively correlated
with the amount of time the mother was reading Higher frequencies of maternal
response were associated with greater response decrement. Data consistently
indicate there is positive correlation between maternal response to infant behavior
and the cogritive development of the infant as measured by response decrement.
Helplessness or control is a learned motive and has important consequences for
subsequent perceptual-cognitive development. Maternal behavior stimulates within the
infant the expectancy that his behavior can affect his environment and motivates him
to produce and utiize behaviors and skills not reinforced in his past experience. (DO)
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The roie of the mother In Infancy hds long been consldered
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important In the emotional deveiopment of the chlid., In recent
years, with Increased Interest In cognlitive deveilopment during
infancy, there has been a corresponding Increase In concern for the
way In which the mother or caretaker might influence the Infant's
intel lectual dovelopment,

The traditional view attributed Intellectual abliity largeiy
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to genetic factors. An Individual had an Innate capacity for
Iintellectual deveiopment which was fixed and unfoided In a pre~
determined sequence as the Infant matured. Since World War I1I,

Investigations of the effects of Infantlle experience have amassed
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sufficlent evidence to demonstrate that at least some aspects of
Iintellectual abllity are iearned, that Is, Influenced by experience
(see Hunt, 1961, 1963). Thus, the mother or caretaker who Is a
primary source for a large part of early experience Is potentlally

Important for Inteliectual development. Although psychoanalytic

Paper presented at the Merriii-Paimer Conference on Research and
Teaching of Infant Development Meetings, Detrolt, February, 1968,
Merriil~Paimer Quarteriy, in press.
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theory was one of the major contributions to the notlion of the
lm;br?ance of early experfence, it generally assumed these Influences
to be primarily emotional (Freud, 1905). The mother's love was
seen to be essentlial to healthy emotlional development. Extreme
deprivation In early Ii1fe might result in emo?ional problems which
Interfered with or pre#en?ed normal Intellectual development. B8y
and large, the capaclty for Intellectual development was, according
to the psychoanalytic view, stlil fixed. Unsatisfactory emotional
experlences could pravent free Intellectval developmnent, whiie
adequate mothering provided the security In which innate capaclty
could reach It+s full potential.

It is now clear that some of the studles thought to demonstrate
that maternal absence resulted In emotional starvation (e.g., Splitz,
1945; Dennis & Dennls, 1941) may be Interpreted In another way. The
mother Is also a primary source of stimulation for the Infant. What
the Infant lacks In her absence Is not only emotional satisfaction,
but stimulation as well. The developmental deterloration observed
by Spitz and Dennis may well be attributed to this lack of stimula~
tion rather than emotionatl! Impalrment. Indeed, In a later paper,
Dennls (1960) suggested that the source of severe retardation he
observed In a Teheran orphanage was "homogeneity of stimulation."

More recently, the Importance of the mother as a source of -

stimulation, as well as of emotional satisfactlion, has been
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om;ﬁaslzed in & numder of different approaches. Hunt (1963) for
exampre, suggests that In the early months, the chlid Is responsive
primarily to changes In stimulation. Therefore, the extent to which
the mother provides for frequent encounters with a wide vartety of
situations Invoiving change In stimulation Influences the Infant's
early learning. This applles both to the behavior of *he mother

and the total environment she provides. Thus, frequency and varia-
tion of stimulation are seen as the characteristics lmpor?;;? in
early development and the extent to which the mother provides this
can depress or enhance the chlid's subsequent development.

Another view that Is represented by Gewlrtz (1966) and Watson
(1966, 1967) |s based on the role of the mother as a source of
reinforcement. The Infant will tend to repeat those behaviors whlch
are reinforced within his memory spen. Since the infant's memory
span Is judged to be relatively short (at three months, it Is esti-
mated to be about five seconds [Lewls, 1967; Watson, 19€671),
reinforcements must follow behavior fairly quickliy If he is to be
aware of the contlingencles Involved. According to this view, the
mother can encourage fearning of desirable beshaviors by contingent
reinforcement of these behaviors when they occur.

A third epproach also centers on the notlon of contingency

but maintalns that contingency Is Important, not only because It
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shapes acquisition of specific behaviors, but because It enables the
chiid to develop a motive which is the basis for ali future learning.
The maln characteristic of this motive is the Infant's beilef that
his actions affect his environment. in this case, the mother is
important because it is the contingency between the infant's behavior
and her responses that enasblies the Infant to tearn that his behavior
does have consequences. The main differentiation between this view
and the operant conditioning position is that the iatter predicts
onty change in speciflcaliy reinforced behaviors whiie the former
predicts change in behaviors not specificaily relnforced.2

it Is this last approach wlth which the present paper is con-
cerned. Data from the Feis Infant Study which support this view
will be examined first, and subsequently, this view wili be discussed
in relation to research with older children as weil as animal work
which is consistent with this approach.

in order to observe the mother-chilid interaction and Its effect
in cognitive development, it Iis necessary to have some measure or
continuum altong which infants vary and which show changes indicative
of cognlitive develiopment.

Recently, a model of schema deveiopment believed to represent

a measure of cognitive capacity has been presented (Lewlis, 1967;

Lewls, Goldberg & Rausch, 1967). This scheme development rests on
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?h; assumption that response decrement to a redundant signal does
not necessarily depend on sensory fatigue or nerve accomodation.

It Is belleved that response decrement to a redundant signal Is
related to some more centrai process rather than & peripheral process
such as organism or receptor fatigue. A neurona! model for explain-
Ing just such a response decrement has been offered by Sokolov (1963) |
who suggests that central processes svch as neuronal mode! acquisi-
tton (memory or storage of information), are invoived in response é

decrement to repeated stimulation. He defines a neuronal model as

an organization of neural cells in the cortex which retain and
process such information as Intensity, duration end quallity of
stimuli. Such a modet Is developed by the repetition of the same
stimulus. In the process of modei buliding, 1f the presented stimu- .
tus corresponds to the mode!, some type of negative feedback occhrs,
resuiting In the decrease or absence of a response. However, If the ;
presented stimulus does not correspond with the neuronal modei or

the model 1s not yet fully developed, central excltation takes place

E.

and an orienting reflex occurs. One might view modef acquisition In
.
the following way. Each presentation Is compared to any memory trace:

or model created by the preceding presentations. Memory trace is

k

reinforced or the mode! Is made stronger by some process such as

Increasing the number of neuronal celis Invoived or by more permanent;
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biochemlcal changes. Moreover, this postulated model and process
of testing may invoive many cells and their in?erac?lon or even
possibly single cell memory.

In addition to Sokolov's work, there Is a growing bouy of
neurophysiologlical data demonstrating that central changes such as
negative siow potential change In the human cortex take place as a
function of the organism's building up of expectations (that Is,
the memory or mode! of some event) through repetitive stimulus pre-~
sentation (Walter, 1964; Rebert, McAdam, Knott & Irwin, 1967; Wa!ter,
Cooper, Aldridge, McCulium & Winter, 1964). Moreover, visually
evoked potentlals are not solely determined by the physical qualities
of the signal, but by such factors as reducing uncertalnty, or the
confirmaiton of an expectation (Sutton, Tueting, Zubin & John, 1967).
These recent studlies supply direct evidence for cortical changes as
a function of the bulld-up of expectations or models.

Thils proposed model does not try to arrive at a fInal explana-
tion of the mechanisms governing response decrement. |t does,
hovever, assume, as Sokolov does, that this process Is related to
some central mechanism such as memory or neuronal model acquisition.
According to the theory, one way to measure the strength of the model
Is to observe whether the signal! produces attentive behavior. As

modeis (memory or schema) are built up, signals which match that
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} model ellcit I1ttie attention and lead to response decremant (we
have calfied these stimuil famlitar). Signals which do nor match the

mode! ellicit attentlion and produce response recovery (we have called

these stimull novel). Flinally, it appears that signals for which
thers is no model at all produce Iit+tle attention. Thus, amount of
response decrement IS an important measure of model acdquisition.

In the investigation of models, one can look at elther experi-
mentaliy produced models or models which the experimenter knows to

have been developed or which are deveioping In the Infant. Such

models could Include face schema (Lewis, 1965; Kagan, et al., 1966)
or conservation of substance (Plaget, 1954). Experimentally, models
are produced by repeated presentation of a singlie signal. In the %

experimental production of models, the experimenter assumes the :

modet Is short-llved. The models which are bullt up over long )
periods of time are found In the environmental events of the organism
or are determined by some baslic maturational process. While the
duration or strength of the models may be dlfferent, It Is bellieved
that the experimentally produced models are developed In the same ]
g manner and are governed by the same processes as the naturally
developed ones, and therefore, |+ may be possible through experimen-

ta! manlipulation, to galn some understanding of the Infant's cognitive

development.
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Indeed, one might view the perceptual-cognitive development of
the opening yaars of I1fe as the maturation and alteration of these
models, and It Is belleved that Infant attention Is In large part
influenced by this process. This Is not to overlook the Importance
of stimulus characteristics such as intensity, movement, contour
and slze which produce what Witliam James (1890) has cailed “passive
immediately sensorial attention." While these stimulius dimensions
are Important for attentive bahavior, It would appear that model
acquisition has more Important signiflcance for developmental Inqulry.

Thus, the theoretical umbrella under which the experiments to
be presented were conducted holds that amount of response decrement
to a repeated signal Is a measure of the speed of model acquisition
and Is assoclated with the effliclency of the model bullding system.
The evidence to support this hypothesis consists of two parts. Flrst,
organl#h status varlables usvally conslidered to be predlictors of
effliclient perceptual-cognitive capaclity are found to be related to
response decrement. These Include age, state, extent of braln damage,
and socloeconomlc status. Second, the rate of response decrement to
repeated stimulation was directly related to cognitive capaclty as

measured by tests of IQ and concept formatlion.

In a recent paper summarizing the work to date, we {(Lewls, 1967)

were able to show that there are¢e age changes In response decrement
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to a repeated stimull, such that within the first three years older

infants show wcre rapld response decrement than younger ones.

infants in the first three years of life were presented with
a repeated visual signat lasting 30 seconds with a 30~second Inter~
trial interval. Four trials were presented and both fixation time
as well as cardliac decelera.ion respohses were observed.

The data from three xperiments indicated that fixation time |

decreased over trials and that the degree® of response decrement was

directiy related to age, the youngest Infants showing the least
response decrement. The cardliac response, speciflically, the amount
of cardiac deceleration--a measure found to be related to attention
(Lewis, et al., 1966; Lewis & Spaulding, 1967)-~also showed a
decrease over trials, the youngest Infants again showing the least
response decrement. To extend the generality of the resulits, other
visval stimull ( such as different blinking iight patterns and a
configuration of curved |ines) were presented to another sample. The

results still Iindicated an age effect in amount of response docrement.

in a fourth experiment, the number of trials was extended from
four to nine and the age effect was again significant. In older
infants (I /2 - 3 years), attention eventualiy approached an
assymptote at some minimal level suggesting a well~-formed model, but
younger Ss, even after nine trials, were not abie to acquire

a satisfactory schema. ,
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In all the experiments, the intertrial Interval was 30 seconds
which may be too long for a very young Iinfant's memcry span. |f
this 1Is the case, each repeated trial represented a new event for
the young Infant. Few oxporiments varying the Intertrial Interval
have been performed using Infants as Ss. Saayman, ot al. (1964)
prahuced response decrement In 3-month-olds by presenting one long

l trial of approximately four minutes. One could think of one long
trial as having a 0-second intertrial Interval length. 8ridger
(1961), using neonates and varlous Intertrial Intervals, could best
‘ ellclt roesponse decrement to a repeated loud tone when the Intertrial
; Interval was less than flve seconds. This result Is supported by
Bartoshuk's (1962) fallure to find a difference between Intertrial
Intervals of 60, 30 and |5 seconds. Moreover, the data for adult Ss
clearly Indlicated Increased response decrement as a function of
shortening the Intertrial interval (Geer, 1966). Using I2-week-old
subjects, we have varled the intertrial interval, using 0, 5 and 15
seconds. The data Indicate that |2-week-old Infants tend to habltuate
If the Intertrial Interval Is short enough; that is, on the order
of 0-5 seconds, the Intertrial Interval that Bridger found to be
effective. While there are several alternative explanations for the
data, age dlfferences are best explalned In terms of differential
rates of model acquisition, with younger Infants falllng to bulld up

modeis as rapldly as older ones.
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Besldes Important age differences In response decrement, there
are significant differences related to birth condition, another
organism status variable known to affect cognitive capacity. Specl-~
fically, Infants In reiatively poor condition at blrth (as Indicated
by Apgar scores) showed signl}ﬁcan?ly less response decrement than
did Ss whose blirth conditlon was rated as perfect. A simllar result
was found by Elsenberg, Coursen & Rupp (1966). Further evidence
that physlcal trauma associated wlth centrai damage affects response
decrement Is reviewed by Thompson and Spencer ({966) and shows that
animals with experimentally produced brain leslons talled to show
response decrement. Psychlc trauma can also affect response decre-
meat as |s demonstrated In @ study by Israel (1966).

Amount of response decrement to visual stimull In infants was

months,
found to be reiated to patterns of attentlon In free play. At 13/

infants who hablituated rapidly to the visual stimulus, lost Interest
rapldly In Individual toys and showed more toy changes than Infants
who showed Ilttle response decrement. Thus, amount of response
decrement may be indicative of a more gdneral Individual response
pattern which extends over varlious perceptuail and cognitive areas.
Finally, both rate ot response decrement and frequency of toy
change were related to the socloeconomlc status of the Infant's

famlly. Parents of relatively high socioeconomic level tended to
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ha;o Iinfants who showed rapld response decrement and frequent toy
change, while low SES parents tended to have Infants with Iittle
response decrement and few toy changes.

Up to this polnt In the discussion, the evidence presented
Indlcates that response decrement is associated with those organism
status varlables usuaily consldered to be predictors of efficient
perceptual-cognitive capaclity. Thus, older Infants should have more
capaclty than younger ones, Infants without braln damage more than
damaged ones, etc. However, no evidence of a direct nature has been
presented which would demonstrate that Infants with greater response
decrement to redundant slgnails perform better on some cognitive tasks
than Infants who show retatively less response decrement.

Two studlies are now reported which show a direct relationshlip.
For 40 infants seen at approximately one year, a full scaje Stanford-
Blinet 1Q score at 44 months of age was obtained. A positive and
significant correlation between 1Q score at 3 |/2 years and rate of
response decrement at one Year was found (glris, f;o = ,46; boys,
rho = .50, p<.05). This Indlicates that the greater the response
decrement at a year, the higher the 1Q at 3 1/2 years.

In a second study, 20 Ss were seen at 3 1/2 years and were
glven a concept formation task as well as 2 serles of redundant

visual slignais. Comparing the response decrement to a visual signal
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ul*h the total number of errors across six dlifferent concept tasks
reveals 8 signiflicant correlation (rho = .37, p<.05) such that Ss
who show greater response decrement show greater concept attainment.
Here then is clear evidence for the relation between response decre-

ment and cognitive capacity.

In summary, response decrement to repeated signals was found

to be related to a wide variety of organism status parameters: ()

age, (2) lesions, (3) mental disease, (4) birth conditlion, (5) other

e

measures of satiation, (6) socioeconomlic status. Moreover, response
decrement was shown to be directly related to (7) measures of cogni-
tive capaclty such as 1Q in the preschool child and (8) performance

on a3 concept formation task,

ey gl e e

The data to date, therefore, suggest that the use of response
decrement as 3 measure of model acquisition, refiecting perceptual-

cognitive development, may be a good index on which to judge the

gsffect of maternal behavior on the Infant's development.

Method

Sublec?s

Twenty Ss 12 weeks of age (% four days) were employed in order
to test the effect of maternal behavior on the Infants'! development.

Each S was brought to the Instifute in the morning by his mother.

ERIC
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Apparatus

Two slituations need be described. The first Is the controlied
naturallistic setting in which maternal and Infant behavior was
observed and the second Is the experimental situation in which
résponse decrement data were obtalned.

Controlled Naturalistic Sef?lna

The observation of mother=infant Interaction may be carrled out

elther In the home or in the laboratory. Each method has some advan~

teges and (imitations. Observations carried out In the home permit
both mother and infant to remain In famlillar surroundlngs and carry
on In thelr normal context. However, the "normal" setting wili
necessarlily be dlfferent for each mother=-infant palr and render any
evaluation of Indlvidual differences difficult to compare. Not only
Is the home setting varlable, but the actlivities and demands of
other members of the femily may actually Interfere with the Inter-
actions with which the observer Is concerned. Finaily, the presence
of the observer may lead to atyplcal behavior on the part of the
mother or the Infant. In one attempt to overcome thls problem, Moss
{1967) describes techniques for reducing the mother's self-consclious-
ness. In this study, the observzr spent several hours in the home
on two occaslons prior to each 8-~hour observation. The mothers were

told to pursue thelr normal routines and It was emphaslized that the
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ln;an? and not the mother was the subjoct of observation. Even
under these condivions, it cannot be assumed that the presence of
another aduit had no effect on the mother's behavior., Ffor example,
in the Moss study, the correlation between infant irritability and
maternal contact was .52 at thrae weeks of age. Given an Irritable
and c¢rying baby, *he mother is much more likely to hold him in the
presence of another adult than when she is alone. In the presence
of a relative stranger, this would be even more true. One might
expect either a positive or no relationship between infant irrita-
bility and maternal contact. That is, if S is extremely irritable,

the mother eventualiy may not respond to it at ajl. The presence of

an observer might make a zero correlation positive and a low positive

correlation high. Thus, the presence of an observer known to the
mother makes the interpretation of any finding unclear.

Laboratory observations have the distinct advantage of enabling
the experimenter to control the environment so that each observation
is made under identical concitions and individual differences can be
ob jectively evaluated. The mother and infant can be alone without
the interference of other household events or the observer. On the
other hand, the laboratory situation is artiflcial and places both
mother and infant in an unfamiliar place which produces anxiety on
the mother's part and therefore leads to different levels of Inter-

action.
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: For our purposes, It was desirable to construct a contro!led
sltuation for observation in order to observe Individual differences.
At the same time, It was necessary to create as natural a2 setting
as possible In order to ellclit realicetic Interaction. A controlled,
naturallstic setting was declded upon. This was done In the
following way.

One hour prior to testing these Infants, the mother and the
Infant were left alone in a room which was fllled with an assortment
of furniture, cribs and current popular magazines to read. The
mother was Informed that the equipment was warming up, given a cup
of coffee If she wished, and was left atone. The baby was placed In
a reclining Infant seat In view of the mother. Finally, the magazines
were polnted out and € left the room. These procedures were identl-
cal In every case and were deslgned to produce a control led natural-
Istic setting. Two particular manlpuiations are to te no?lced.- One,
the currency of the magazines (and therefore, thelr posltive valance)
was manlpulated by changing the magazines reguiarly. This detall Is
an example of the attempt at controlled naturalistic observation.

The second manlipuiation had to do with taking the baby frcm the
mother. 8y dolng this, we required each mother to make a discrete
and measurable response in order to recover her Infant, and, moreover,

might have made I+ easier for the mother not to Interact with the
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infant 1f she so deslred. n this way, an attempt was made to
produce a wider distribution In the mother's response to the Infant.
Every 10 seconds, an observer unknown to the mother recorded
the occurrence of varlous behaviors; e.g., whether the mother !ooked
at, smiled, vocallzed, held or touched the Infant, Also recorded
was whether or not the Infant's eyes were open or closed, whether he
moved, crled or vocallzed. Moreover, each +ime the infant exhiblted
one of these behaviors, the observer recorded the nature of the
maternal response, if any, and Its latency. HIgh Inter-observer
reliabillty was obtalned for these behaviors (rho = .77 to .89).

Experimental Sesslion

At the end of the observatlion period, the mother was Interviewed.

The duration of the Interview varied depending on the state of the
Intant--it the Infant was sleeping he was not awakened. No Infant
was tested unti| he was awake, alert, and not fussy. The experimen-
ter then brought the mother and the infant to the experimental room.
The infant was placed in a reclining seat and the mother sat to the
rear and slde of S, The Infant and mother were completely enclosed
and except for several small observation windows, were surrounded by
a unlform gray area. Immediately in front of 5 and approximately |8
inches from hls head was the matrix panel on which the stimull were

presented. The matrix panel consisted of a plexiglass board
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coﬁ*alnlng six rows of six lights forming a 6 x 6 matrix which could
be programmed to present any kind of tempora! or spatlial pattern.
In this experiment, the stimulus was a single blinking 11ght In the
center of the pancl. Each of the four trials consisted of this light
blinking once every other second for 30 seconds. The intertrial
Interval was 30 seconds.

During the testing session, the Infant's attention to the

stimulus was coded by two observers as follows. Each time §'orlen*ed ]

his head and eyes toward the screen, each observer depressed a key
marking the duration of that fixatlon on an event recorder., The

interscorer rellability for total fixation was r = .94, Amount of
response decrement was computed by subtracting the amount of time

looking on trial 4 from total fixatlion on trlal i,

Resuits
The correlations between resgonse decrement and each of the

maternal behaviors were computed. Data for one Infant who couild not

be quleted for the matrix eplsode and two Infants who slept for the
entire observation perliod had to be omitted from the analysis. Re-
sponse decrement was positively correlated with the amount of

touching the mother exhiblited (rho = .45, p<.05), amount of looking
(rho = .65, p<.0l), amount of holding (rho = .38, p<.08) and amount

smiling (rho = .26) and negatively correlated with the amount of time
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*ﬁe mother was reading (rho = ~.38, p<.08). These correlations i

indicate that the more <timuiation the mother provided the Infant,

the greater was the decrement to the repeated signal.

In order to explore the contingency reiationship, the frequency
of maternal response to each infant behavior was expressed as a
percentage score. Thus, the percentage of time each mother responded
to an infant behavior, independent of the number of times the beha-

vior was emitted, was obtained. Cryifng and vocalizing were the only

infant behaviors that occurred with sufficient frequeancy to compute
correlations with response decrement. The correlation for percentage *
of maternal response to vocalization was rho = .53 (p<.05) and for
; response to crying was rho = .44 (p<.05). Thus, higher frequencles
of maternal response were associated with greater response decrement.
A third approach to the contingency of the response data was to
examine the latency of the mother's response to each infant behavior,
Since the data were recorded in i0-second intervals, latencies of

maternal responses couid only be scored as occurring in the same

Alvn, i

I0-second period as the infant behavior or in a subsequent (0-second
period. The maternal response was expressed as percentage of short
tatency responses independent of the amount of Infant behavior. The
correlations (rho) with response decrement were .33 for maternal

tatency to vocalization and .31 for latency to crying. Aithough
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neither of these correlations attalns significance, both are In the
predicted directlon and may be consldered suggestive of a relation-
ship between maternal latency of response and response decrement.
Infants whose mothers responded more rapldly to thelr behavior tended
to be more effliclent In processing repeated signal Information. One
reflnement in data collection which would be essential In further
study of thls finding would be exact recording of |latencles. I|f one
conslders the 3-month-old Infant's memory span to be approximately
flve seconds, the present technlique does not discriminate between
maternal)l responses within that time perlod and responses wlth
latencles as long as |0 seconds.

The data consistently Indicate that there Is a positive corre-
lation between maternal response to iInfant behavior, such as vocall-
zing and crylng, and the cognitive development of the Infant as
measured by response decrement. Furthermore, the correlations
indicate that the latency of the maternal response and contlingency
of maternal response (l.e., not whether she stimulated the Infant,
but whether she stimutated after S's behavior) are important varli-
abies In these Interactlons.

Discusslion

Earlier, three theoretical systems were briefly presented to

account for the dynamlcs of mother-Iinfant Interaction: (}) amount
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and varlety of stimutation provided the infant by the mother, (2)
relnforcement of behavior of the Infant by the mother, and flinally,
{3) a contingency paradigm Involving, not the learning of a particu~-
lar behavior, but a generallzed expectancy. This expectancy or
motive was the Infant's belief that his behavior could affect the
environment,

It 1s clear that while varled stimulation level Is important
(Hunt, 1963), the amount of stimulation per se Is not a sufficient
cqndl?lon. For éexample, the Infant In an overcrowded slum wlth many
other slbllhgs would be recelving vast amounts of stimulation from
a varlety of sources. However, one would not view thls type of
varlied stimulation slituation as conducive to cognlitive development
because the stimulation Is random In terms of Its relationship to

the Infant, For example, there would be no contingency relationship

between stimulat.on level and the leve! of altertness of the infant,
Indeed, other data from the Fels Infant Study shows a negatlive corre-
latlon between attentiveness and number of sibllings.

The relnforcement notlion of Gewlirtz has more valldity in that
It argues that the mother's role is that of relnforcer for sets of
behavior she wishes to reward or punish., However, this view ilmits
the development of the Infant's response repertolre to those

behaviors beling reinforced. In the case of the present experiment,

©

EC‘_...__..._,,-_ o e e . S .

Aruitoxt provided by Eic:




E

Aruitoxt provided by Eic:

Q
IC

Lewis & Goldberg ~22-

it would account for increases In smillng and c¢rying behaviors, but
not attentive ones. This position could clearly not account for the
development of the vast amount and varlied complexity of the infant's
response repertoire. |f, however, one concludes that the maternal
reinforcement not ;nly reinforces a specliflc response, but heips to
create a generallzed expectancy within the Infant about his effec~
tiveness In obtalning rewards or punishment In the worid, the role
of maternal reinforcement becomes clearer.

While the followling discussion will stress the acqulisition of
this generallzed expectation, It Is to be noted that each of +he
other two aspects of the mother-infant interaction contributes to
the development of the infant.

Perhaps the flirst body of work relating to the generallzed
expectancy of control of helplessness comes from the psychlatric
ilterature. Adler's (Ansbacher & Ansbacher, 1956) concept of
striving for superiorlity can be viewed as man's struggle to become
more effective in controiling his personal worid, and R. W, White's
notlon of competence (1959) are clearly relevant to this discussion.
There 2re, however, more salient data to be found In the literature
to suggest that thls motive has Important developmental consequences.

Provence and Lipton (1965) in thelr study of Institutionalized

Infants provide information to support this motivational view. The
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authors showed that institutionalized infants differed from home-
reared infants not in whether they exhibited a skill or when they
reached a developmental stage, but whether they utiilzed the skill.
For example, their data indicated that the instltutionalized infant
stood up in his crib at about the same age as the home=-reared infant,
That is, the maturational sequence was unfolding at the same rate for
each of the groups, but the institutionallzed Infants showed no
desire to practice the skill, |+ appeared to Provence and Lipton
that these infants were not motivated to stand. Thus, it was the
motive rather than the skill or structure that differentiated these

groups. |t was not how much of the skill or structure that was

important in dlfferentiating the infants, rather it was the motiva-

tion to use the skill, It is suggested that the basic quality of

that lack of action was the infant's bellef that his behavior couid
not affect the environment., With such a belief, it was |little wonder
that they gave up.

Most recently, Maier, Seligman and Solomon (1968), in experi-
menting with Paviovian and instrumental conditioning paradigms, have
come upon &8 phenomenon in the failure fo tearn which they have
labeled helplessness. In thelr experimental paradigm, dogs first
experienced unavoidable shock in a Paviovian conditioning situation

where shock was the US, After experiencing this situation, the

amaliiaition
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animals were placed in an instrumental avoldance situation in which
they had to learn to avoid shock by going from one area in a shuttie
box to another. Maier, et al. found that after a minimum of unavoid-
able shock experience, the animals (67 per cent)were unable to learn
the instrumental behavior (leaving the area of the box) to avoid or
even escape the shock. In searchling for a reason for the failure

of these animals *o‘learn, the experimenters argue that the most
parsimonious explanation involves the notion that the animals acquire
expectations about the outcome of their acts. They postulate that
in the Pavliovian conditioning situation, where shock |s unavoidable,
the animal learns that shock or rather the cessation of shock is
independent of any response he makes. That is, Maier assumes the
animal produces many different behaviors, some of which sometimes
accidentaily work (the shock goes off) and then do not. Thus, the
animal learns not only is no behavior effective (that would be some
type of (earning), but even more important, it learns that the con-
tingency between his action and outcome is zero. The animal has
learned in the Pavliovian conditioning paradigm that no behavior he
can produce will consistently affect the shock. He then generalizes
thls belief to other situations and so he sits in one compartment of
the shuttle box and neither escapes nor avoids; that is, he sits

there and "takes" the shock. Considering the intensity of shock
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used In these experiments, tha lack of any attempt to escape or show
superstitlious behavior is Indicative of the animai's helplessness.
And the animal's heliplessness is a result of his learning through
noncontingency training that "nothing | do matters." Note that this
phenomenon only occurs when unavoidable shock in a Paviovian condl-
tloning situation precedes the lns?rumenfal conditioning situation.
Thus, it is clear that this learned motivational principle of heip~
lessness is extremely important In determining subsequent behavior
such as cognitive development or learning.

A third area of research relating to this generalized expectancy
has been carried out under the press of Rotter's social learning
theory (1954), In Rotter's learning theory, the potential for any
behavior to occur under a3 given situation is a function of the
expectation that the given behavior wiil be effective In securing
the avaiiable reinforcement, and the value of that reinforcement for
the person. The generalized expectancy is that belief, generaliized
over many situations, that the individual's behavior will or will
not be effective in producing the desired reinforcer (for a most
recent presentation of his views, see Rotter, 1966). Internal
control characterizes individuals who generatlly believe that their
behavior can affect reinforcement--positive or negative--while exter~

A~

nal control refers to individuals who generally believe their
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behavior is not effective in producing reinforcement (Rotter, Seeman
& Liverant, 1962). 1In a recent study (Katkovsky, Crandal! & Good,
1967), parental antecedents of internal and external control expec~
tancies were studied. The parental antecedents of genera! babying,
protectiveness, affection and approval are all significantly corre-
lated with the development of the child's belief that he can affect
his environment, fha* he can effect reinforcement by his acﬂon.3
From the observation of the mother-infant interaction, such behaviors
as described above are usually associated with close physical contact
and responsiveness, both characteristics which should enharce the
consistent and short latencies reinforcement contingancy character-
istics discussed below.

Moreover, the relationship between belief in internal control
and perceptual-cognitive and achievement behaviors is well documented.
Crandal!l, Katkovsky and Preston (19562) found that intelligence test
scores and reading and arithmetic performance were significantly
retated to an internai contrcl belief. Recent studies (Cellura,

1963; Chance, 1965; Coleman, et al., 1966) ait found significant
relationships between school performance and Internality. McGhee
and Crandall (in press) found perceived control predictive of per-

formance in school as weil as achievement test scores, and Crandail

(personal communication) recently found a significant reiationship
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between internality and performancé on the Witklns Embedded Figures
Test. Finatly, investigations (see Lefcourt, 1966; Rotter, 1966,
for two revliews) have demonstrated great individual dlfferences
among children and aduits in this motlve. SES data indlcate that, :
in general, the lower SES groups show iess internality than the ;

higher SES groups. That is, lower class children, often Negroes,

demonstrate that they tack the bellef that their actions can affect
their environment (Franklin, 1963; Battle & Rotter, 1963; Lefcourt &
Ladwig, 1965; Coleman, et al., 1966). Moreover, that young children |

rather than older ones also show less internality (Crandali,

Katkovsky & Crandaill, 1965) suggests that deprived groups, in general,

possess less of a belief that they can controi thelr reinforcement.

Studies with children and adults alt polnt to the position that
the belief in control or conversely belief in helplessness in affect-
ing onet's environment Is an important motive in subsequent perceptual-
cognitive ability.

A Generalized Expectancy--A Motivational Mode!

The experimental data as well as the observational information
col lected by a wide variety of investigators demonstrates that
helplessness or control is a learned motive and has important con-
sequences for subsequent perceptual-cognitive development.

The proposed model is a motivatioral construct developed by the

infant through the mother-infant interaction. The construct is a

1dod by ERIC.
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generalized expectancy that his behavior has consequence in affect-
ing his environment. The learning of this motive is dependent upon

consistent reinforcement with short latencies (t+hat is, before the

memory trace of the infant's act is gone). An example will serve
to illustrate this construct.

The infant experiences some uncomfortabie somatic sensation
(call it hunger) to which he responds by crying. Assume that the
mother, hearing the cry, goes to the infant, picks him up, and feeds
hime I|f her behavior is consistent, it reinforces the event-action
relation (namely, discomfort-cry) and develops within the infant a
plan or expectation. It is difficult to imagine a perfect relation-
ship where the mother always knows what to do and can always do it,
Thus, the degree of her consistency will be an important variable
with greater consistency resulting in a stronger motive. The plan
or expectation built by the infant is produced i) this manner:
uncomfortable sensation ++ actlon ++ cessation of sensation. |In
other words, his cry or behavior was effective in reiieving his pain.
How much different Is this from the experience of the infant who
cries under the press of an uncomfortable somatic sensation and is
not picked up and fed consistently or who cries and is not attended
to because his mother, busy with other children, cannot reach him

until several minutes after the onset of crying when he can no longer
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remember the event-action rela'l'lonshlp.4 Or the institutionalized
infant who, because of the institution's schedule cannot be held
when he wants to be and is held when he does not want to be. In

other words, although he may receive equal amounts of stimulation,

these are noncontingent on his action and thus, the principie of
affecting his environment by his actlon is not learned well or is
delayed. it is clear that ail infants recelve some degree of con-
tingency experience. What is being discussed is the belief that the
quantity of contingency experience is instrumental In developlng -the
strength of this movtive.

Moss (1967) suggests that in the early weeks of life, maternal
behavior is controlled by the S-R conditions provided by the infant.

As he gets older, "The mother, if she behaved contingently toward

his signais, gradually acquires reinforcement vajue' (emphasis
added). Moss views this point (where the infant's control of the
mother declines and the mother's reinforcement vailue emerges) as the
initial condition for social learning. We would extend this notion
to say that the mother's acquisition of reinforcement value is only
one indication that the infant has learned to expect environmental
pay-off and this is the basis for future tearning. When the infant
has acquired this expectation, he is poteritially capable of instru-~

mental behaviors other than those already reinforced. The behavior
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of the Infant is increasingiy Intentlional and motlvated by the
expectation of producing a deslred result. Thus, the bellef In
control which emerges as a consequence of eariy contingency experi=
ence madlates subsequent S-R experiences. What Is being suggested

is that not only are S~-R bonds being made for speclflc response
patterns but that a motive {(some type of cognltive process) medlating
the production of subsequent responses is belng developed. This
motive "to behave" (whlich can Include specific responses and/or
general processes |llke exptoration and attention) while dependent
originally on relnforcement of speclflc behaviors, eventuaily becomes
independent of these external relnforcements.

Finally, the operant conditloning approach which assumes that
the inltlai behavior Is emitted accldentally or at random does not
adequately account for the raplidlity with which new behaviors occur
or the extent and complexlty of the infant's behavioral repertolre.
It is necassary to assume some internai state which motivates pro-
ductlion of new behaviors. While this Internal state |Is certalnly
In the service of a maturational sequence, It is suggested that It
is also In the service of the motive to controi based on the Infant's
expectation that he can effect change.

Inlttially, the mother serves as the major source of reinforce-

ment of the S~-R bonds and therefore, the source of this generalized

e
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axpectancy. Glven the basic development of this motive, the infant
soon learns that he can obtain payoffs from the environment other
+han the mother. The generalized expectancy can then be factiitated
by the environment as well as the mother. However, in the earliest
months, it Is primarily the mother who serves as the relnforcer,

The mother, therefore, would appear to have two functlons: one,
intttally to serve as the contingency producer (and creator of the
expectancy) and two, to provide an environment which facititates the
infant's self-reinforcement, e.@., toys which can be reached for

and touched, etc.

Several important dimensions of this motivational construct are
the speed with which it can be formed and the duration and strength
of the expectation. The Maier, et al. data with animals and Provence
and Lipton's data wilth institutionalized infants argue for the belief
that the acquisition of the motive can occur within 2 relatively
short time; in the Maier, et al. experiments, it occurred within 2
relatively few trials. Both of these studies dealt with the acqui-
sition of helpiessness and whether the same speed Is involved in the
acquisition of control is not yet known. |f the acquisition of the
expectancy of control is acquired as quickiy as helpliessness, the
motive could easiiy be acquired in the opening months of i{ife.

The duration and strength of this motive is a more compliex

Issue. Again, referring to the Maier, et al. data, the results
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indicated that not only Is the motive learned in a few trials, but
experiencing the unavoidable shock conditlon an additional time after
the instrumental conditioning procedure renders the motive inextin~
guishable. The data indicate, therefore, that once well learned,

the motive Is not reversible. Whether this is true for Infant and :

human development Is not clear. |t does seem possible, however,

that the motive results in differential behavior patterns whose

conseguences would tend to reinforce the motive. Thus, whether the

motive remains Irreversible or whether the behaviors, as a conse~
quence of the motive sustain the expectation, is not clear. There
is some indication in the deprivaticn studies that the process is
irreversible. However, whether this refers to the motive or the |
sots of behavior learned or not learned 2s a consequence of the .
motive Is not clear.

The contlingency relationship has been argued to be effective
in producing a generalized expectancy of control or helplessness.
Yet to be answered is how this learned expectation can affect
perceptual~cognitive development and specifically, response decrement
to 3 redundant signai. The answer seems to be multiple. First, the
lack of this expectation shouid reduce the infant's exploration of 1
his environment; that is, if he cannot affect change or outcome, why

pay attention to it? This lack of interest should prevent the infant
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from exploring his environment and enriching his set of experiences,
expectations and schemata. Further, It is suggested that sensory
processing not only involves orientation toward stimulation or
exploring the environment, but a deglre (an active process) to
assimilate the information. In a visual exploration, this might be
seen as the difference between an empty stare versus a taking f.
and processing--accompanied by cardiac deceleration. 1In both cases,
the infant orients, but only in the latter is the information
absorbed. There is evidence available, other than that presented
above, that the mother-infant interaction can affect the desire for
novelty and familiarity (Rubenstein, i967), Moreover, Watson's
(i966) observation that contingency training increased attentive
behavior and responses other than those reinforced is particularly
relevant, Finally, without this expectancy, the infant is unlikely
to rehearse developing skills and structures as they unfoid In their
deve lopmental sequences. Thus, new sklills are tost and additive
functions do not occur. While the exact nature of the effec* of
this generalized expectancy on response decrement is yet unclear, it
is thought that infants with a relativeliy weaker expectancy should
have iess motive to process the signal and therefore take longer to
butlid a model.

In conclusion then, what has been propose< is that the rein-

forcement of specific S«R bonds by the mother is gffective in
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Increasing the occurrence of that particuiar relnforced behavior;

but more important, i+ develops within the Infant the expectancy

that his behavior can affect his environment. Gliven thls expectancy,
the infant !s motivated to produce and utillze behaviors and sklils
wmot relinforced In his past experience. Thus, this mo?iVe can be

thought to megla?e the occurrence of new behavioral responses.
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Footnotes
I. This research was supported in part by Grants # HD-00868,
FR-00222 and FR-05537 from The National Institute of Mental Health,
United States Public Health Service.
2, Watson (1966) does suggest that the operant conditioning para-

i digm does have facilitating consequences on behaviors that were not

specifically reinforced. The explanation of this phenomena rests

on White's (1959) notion of competence.

; 3. Without limits or over long periods of time such maternal beha-
viors as babying, protectiveness, approval, etc. may result in Ss
developing an expectation that others will reinforce him; l.e., what
may be facilitating maternal! behavior in infancy may be debilitating
at a later time. Moreover, it appears that there are personality
factors beside those of cognition which need to be dealt with.

4, The case of the infant crying because he was hungry may repre-
sent a more interesting example than initially imagined. Because
his crying and hunger probably remained paired over a relatively
long period of time, it might be possible that when the mother
finally responded, she might still be able to help development of
the infant's contingency awareness. That is, as long as the original"

source of the cry and the cry itself remain present, it might be

possible to link event and action. This is a particularly important

point, for unless this were possible, most event-action pairings
would not take place because of the long latencies usually found in

the infant's natural environment.
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