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SOCIAL AND EOTIONAL BEHAVIOR IN INFANCY: SOME
DEVELOPUENTAL ISSUES AND PROBLEMS
Henry N. Ricciuti®

Cornell University1

My major concern in this paper will not be to present a broad summary of the
principle literature dealing with social and emotional development: in infancy. A
number of excullent reviews and discussions of some of the most salient topics in
this broad area have appeared within the past several years (e.g., Yarrow's review
of the effects of maternal separation (1964), Bronfenbrenner's paper on early
deprivation in mammals and man (1968), Rheingold's discussion of the development
of social behavior in infancy (1965), etc. Rather, my main purpose will be to point
out and discuss what seem to me to be some important current research issues and
areas of investigetion which hold particular promise for advancing oﬁr under-
standing of the nature and development of social and emotional behavior in i:uman
infancy. At the same time, I would like to indicate both the historical contrast,
as well as the continuity, between these contemporary research issues and those
which represented some of the main concerns of earlier investigators in the field
of child development. I shall therefore precede my discussion of current research
emphases with a brief summary of the early descriptive atudies of social and

emotional behavior and development in infancy. .

* Dept. of Child Development and Family Relationships, Cornell University,
Ithaca, New York 14850.

1. Presented at the Merrill-Palmer Institute Conference on Research and
Teaching of Infant Development, February 9 - 11, 1967. To be published in
Merrill-Palmer Quarterly, 1968, 14.
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Some Definitional Notes

Thus far I've used the terms "social" and "emotional" rather glibly, ae

; though they were either closely related, or possibly even interchangeable. This
usage of the two terms in close juxtaposition, which one finds quite commonly,

: reflects the fact that there is indeed a close relationship between social and
emotional behavior. A great many significant social interactions in infancy

: involve important affective or emotional components; similarily, some of the most
potent instigators of emotional responses are "sbcial“ stimuli, i.e., stimuli
emitted by another person. On the other hand, if one regards social behavio:r,
broadly considered, as any behavior that is evoked, maintained, and modified by

! the behavior of another person (Rheingold 1966), obviously much social behavior
is not associated with significant emotional responses; at the same time, important
emotional responses are evoked by a wide range of non-social stimuli. In my
discussion today, I shall be concerned with emotional behavior whether instigated
by social or non-social stimuli; with respect to social behavior, however, my

g' primary reference will be to social responses which typically have significant
emotiona1 or affective components associated with them.

The problem of defining the precise nature of what is meant by the "emotions"
or "affects" has been a major concern of many philosophers, psychologists, and
physiologists for a good many years. At this point in our discussion, it would
be helpful to have at least a brief working definition of emotional behavior. I
have found the following conceptualization, distilled from a variety of sources,
to be particularly meaningful: we tend to regard a particular behavior as
“emotional" when it represents an appreciable change from some typical "baseline",
Y or characteristic level or mode of response, and where the behavioral change is

accompanied by physiological or visceral changes and by a change in subjective

: or experiential state, generally along a pleasure-displeasure or hedonic




continuum. Thus, we might say that an emotion typically has a behavioral or
action component, a physiological or arousal comporent, and a subjective or
hedonic component (Hamburg, 1963). This last component, that of subjective

. state or feeling, is obviously the most troublesome and controversial one concep-
tually, and as expected, it poses particular problems for us when we try to
analyze the nature of emotions in infants. A final definitional note: while tle
terms "emotional" and "affective" are often used interchangeably, in common usage
the latter usually implies some reference to the subjective component, whereas

the former may not.

Early Descriptive Studies of Social

and Emotional Behavior in Infancy

Early studies of social and emotional behavior in infancy tended to be
primarily descriptive in nature, and were addressed particularly to the question
of what sorts of social and emotional responses were typically observable in
cyildren at successive age levels. The major historical change, as in many areas
of study in child development, has been the transition from this descriptive
focus to the contemporary emphasis on analytic studies, which are primarily
concerned with understanding the nature of social and emotional behavior, and
with the question of how particular patterns of developmental change come about.
While it has become somewhat fashionmable in recent years to speak rather dispar-
agingly of studies which are primarily descriptive in nature, I would like ﬁo
emphasize the very real importance of these early studies, which provided so many
insightful observations and questions concerning social and emotional behavior,
often foreshadowing a good deal of the content of contemporary research in the

area.

Three major sources of data on social and emotional development are provided
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by these early studies in the field. First, theve are the informal, but detailed
qualitative observations and descripitions reported by such early investigators as
Charles Darwin, whose classic treatise on "The expression of the emotions in man
? and animals", written nearly a hundred years ago (1873) is still an essential
? reference in the field; James Sully, writing in England in 1895, and Stern in
Germany about 20 years later (1924), describing and speculating about the unature
of young children's fear of strange, novel, or unusual objects; James Baldwin in
America. (1895), describing what he called "organic bashfulness" in the latte:
] part of the first year of life, when the infant turned away from the stranger and
toward the mother; and finally Karl and Charlctte Buhler in Austria, . in the late
1920's and early thirties describing the affective pleasure infants derive from
simple motoric movements, and from mastery of simple motoric tasks (i.e., "function
i pleasure") (1930).

The second source of descriptive information on social and emotional behavior
is provided by the systematic normative data collected in the development and
? standardization of the various infant tests, beginning with Buhler (1935) and
Gesell (1928) in the twenties. While social and emotional responses represented
i only a small part of the total pool of items included in most of the eariy baby
tests, we still depend very much on such data for descriptive information regarding
the age of appearance of particular behaviors such as smiling or cooing in response
to the adult face, showing displeasure at the removal of a toy, engaging in playful
social imitation, etc. (e.g., Gesell 1940, Griffiths 1954).
! The third major source of data is found in the realatively large number of
systematic descriptive or quasi-experimental studies which began to appear mainly
in the early and middle thirties. These investigations typically involved the
collection of information concetning the age of appearance of a variety of specific

emotional and social behaviors, based either on observations or parental records
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and reports for fairly large samples of children. (Bridges 1932, Blatz & Millichamp
1935, Jersild & Holmes 1935, Jones & Jomes 1928).

Given this threefold body.of literature, what is the general portrayal of the
over-all course of social and emotional development in éhe first two years of life
which emerges therefrom? First, with respect to the infant's changing social
responsiveness, the general picture provided by these studies remains a fairly
reliable one, although it is limited to rather gross developmental changes. Very
briefly, clear cut pleasureful social responses to other people do not appear until |
approximately the end of the second month, when any human face readily instigates
smiling and other indications of positive affect. This indiscriminate positive
social response to humans continues until approximately the 5th oz 6th month, after
which smiling at strangers seems to be considerably reduced. Moreover, toward the
end of the first year there is a rather marked tendency for infants to respond to
the approach of a stranger with considerable distress and anxiety. Simultaneously,

affecticngll attachments to specific adults such as the parents become more marked and
clearly delineated, and this trend continues into the second year, during the
latter part of which one also see increasing social and affectional interactions
with other children. While the general pattern of developmental change just out-
lined seems reasonably well established, we sorely need more precise descriptions
of these changes in social responsiveness and their variations, as well as system-
atic analyses of the various major influences whicii function as determinants of
such changes. A concern with precisely these sorts of questions represents one of
the major emphases of contemporary research in the field.

Turning next to a consideration of the somewhat more general problem of
amotional behavior and development, it is probably fair to say that a good many of

the specific issues and questions raiced by early investigators in this field are

still very much with us. Many of the early studies were concerned with such




questions as what emotional esponses, if any, are present in the neonate
(Watson 1917); at what points in subsequent development is it possible to identify
specific emotions (or emotional behaviors, we would prefer to say nowadays); aow
are taese expressed; what are the stimulus situations which evoke emotional
responses of a particula? soxt; etc.

Again there are a few broad, empirical generalizations emerging from these
studies which most people would probably regard as reasonably acceptable today.
In the neonate, one can only differentiate between states of quiescence and un-
differentiated excitement (according to Bfidges, 1932), or between guiescence and
a primitive sort of "unpleasure" (Spitz, 1950). By the end of the first month one
can more readily distinguish between quiescence and what Bridges calls "distress"
“'reactions, but it is not until the end of the 2nd or 3rd month that clear "pleasur-
able" responses are seen, ciiefly in the smiling, increased vocalizations, and
B bodily activity constituting the positive social response to people. From this

point on, with increasing development, more highly differentiated forms of positive

as well as negative emotional behaviors occur. Just how distinct these are, and

how one can best conceptualize, observe, and measure them are thorny problems that
are very much in the forefront of our current thinking and research today (e.g.,

Escalona 1953, Spitz 1963, Tomkins 1962, 1963, Wolff 1966).

Some Contemporary Research Emphases and

Significant Areas of Investigation

Having reviewed very briefly the géneral nature and major outcomes of the
primarily descriptive earlier studies of social and emotional development in
infancy, let us consider next two rather broad areas of contemporary researci

activity which appear to me to involve particularly promising lines of empirical
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as well as theoretical invesiigation.

One of the major emphases characterizing a large body of current research is
a concern with more detaiied analyses of the role of stimulus and situational
determinants of social and emotional responses. This emphasis is particularly
well represented in recent research on the develdpment of attachment behevior in
infants, and in research concerned with specifying the role of various stimulus
cues as elicitors, and sometimes as reinforcers, of responses involved in adult-
infant interaction. 1In boti: instances, we find a great deal of significant research
currently being uudeftaken not only with humans, but with various species of infra-
buman mammals and birds as well.

Much of the recent and contemporary work aimed at specifying the processes
involved in the develooment of the infant's attachment to familiar adults has been
greatly influenced, if not stimulated, by Bowlby's theoretical writings on the
nature of the mother-infant tie (1958) and the related problem of separation
anxiety (1960). Bowlby suggested that certain innate response systems in the
infant's repertoire play an important role in establishing the initial "tie" with
the mother, since these responses are readily elicitable by appropriate stimuli
and help to ensure proximity to and caretaking by mot.:er. Included among sucl:
response systems are sucking, clinging, and visual or locomotor following behavior,
as wéll as smiling and crying, the last two serving'as particularly effective
stimuli for eliciting socizl or caretaking responses from mother. The infant's
first manifestations of protest and distress reactions on separation from mothex
are regarded as a form of "primary anxiety', associated with the persistent
activation of such résponse systems as crying, clinging, and following under
circumstances (i.e., isolation from mother) which preveht their normal termination
(i.e., proximity to mother). Bowlby goes cn to point out the importance of the

connection between these separation reactions and the infant's fear or fright




responses to stimuli instigatir.g escape or freezing, such as sudden noise,

i strangeness, etc. Observations of infants of many species indicate that relatively

intense fear reactions are terminated not by mere flight alone but by escape to a

particular “haven of safety" (e.g., a home nest, anoti:er animal, or the mother).

Thus, after the infant has developed specific attachments to adults, being fright-

ened and at the same time separated'from.méther poses for'the infant a situation

‘é where the terminating or distress reducing situation both for the escape behaviors
instigated by the fright stimulus, and for tﬁe crying, clinging, and following

% responses instigated by separation is essentially the same, namely, closeness to

mother. Circumstances such as these place the infant in a situation of "double
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exposure" to distress reactions which specifically require mother for their

alleviation.

Several recent studies provide good illustrations of contemporary investiga-
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tions in which problems of the sort just indicated are being investigated empiri-
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cally under circumstances whic: permit one to examine ratner closely some of thae
relevant stimulus and situational determinants of the behavior under investigation.
idorgan and Ricciuti (1968) examined changes in infants' affective responses to a
strahger during the period from 4 to 12 months, employing a laboratory situation

in which a male and female stranger systematically approached thz infant, who was

sometimes on mother's lap, sometimes four feet away from her. Generally speaking,
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the younger the infants, the more positive the responses to the stranger, and it
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was not until the 12 monti level that one could characterize the reactions as

generally more negative than positive. Prior to 8 months of age, the infants
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were equally positive in their responses regardless of their broximity to mother;
; from this point on, however, closeness to mother began to play an increasingly
important role, with the responses to the stranger being significantly less

positive or more negative when the infant was separated from mother (as one would
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expect from Bowlby's theory). The younger infants responded more positively as
the stranger initiated closer and more active social contact, whereas the opposite
was true for the older infants. Finally, the female stranger elicited more
positive and less negative rzactions from the infants at all ages than did the
male stranger.

Another example of research concerned with specifying the role of paticular
situational variables may be found in an interesting series of experiments by
Rheingold (1968) in which she examined the emotional and exploratory behavior of
9 1/2 month old infants in a strange laboratory room whose characteristics were
systematically varied. Infants placed alone in the room when it was either empty,
contained a few toys, or contained a strange young female about 6 feet away,
showed a good deal of emotional distress and inhibited normal locomotor activity.
In contrast to this group, babies who found their mothers present in the otherwise
empty room produced non-distress vocalizations rather than crying, and explored
the room freely. 1In short, Rheingold concludes, mother's presence seemed to
neutralize the strangeness of the environment confronting the infant. There was
some evidence, alsc, suggesting that the strange room was most distressing when it
contained the unfamiliar person.

These findings, that proximity to mother attenuates the infant's negative
responses to strange stimuli and supports positive emotional responses and
exploratory behavior, are strikingly paralleled in recent animal studies, even
when the "mother" happens to be a cloth-covered surrogate to which infant rhesus
monkeys had become "attached" (Harlow 1961), or a green styrafoam rectangle to
which Peking ducklings had been imprinted (Stettner and Tilds, 1966). It seems
quite clear that our understanding of the complex factors involved in the inter-

play between the infant's developing attachment to specific adults and the nature

of his responses to separation and to fear eliciting stimuli will be considerably




facilitated as we continue to find ways of studyins objectively the specific
influence of various major determinants of the social and emotional behaviors
involved.

Thus far we have been discussing recent analyses of stimulus and situational
determinants of social and emotional responses at given points in development.
There is obviously great need for a more complete understanding of how initial
patterns of response are subsequently modified through experience and learning.
This is particularly true in regard to the development of the complex, mutually
adaptive response patterns involved in infant-adult attachment behavior. A numbexr
of investigators have been concerned with the role of specific stimuli as elicitors
and reinforcers of some of the social and emotional responses involved in mothez-
infant interaction, within a learning framework. It has been shown, for example,
(Rheingold, Gewirtz, and Ross 1959), that three month old infants made increasingly
frequent vocalizations to an adult when such vocalizations were immediately
followed by the adult smiling broadly, making "tsk, tsk" sounds, and touching tie
infant lightly on the abdomen. When such "reinforcement" no longer followed the
infants' vocalizations, their frequency decreased substantially.

The study just mentioned was concerned with the effects of adult reinforcement
of infant vocalizations under controlled, experimental conditions. Can learning
analyses of this sort be employed profitably in the study of naturally occurring
infant-adult interaction? The recent work of Gewirtz and Gewirtz (1968) provides
an excellent illustration of a research strategy aimed at facilitating learning
analyses of infant-adult interaction occurring in "natural" settings. These
investigators began by making detailed observaticnal records of the sequential
behaviors of infants and mothers (or other adult caretakers) in several different
enviromments. Analysis of these records then permits them ﬁo define and compare

the caretaking enviromments, in terms of the availability of specific stimuli of
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; various sorts as potential elicitors and/or reinforcers of infant social responses

§ (e.g., specific caretaking behaviors of adults, physical characterigtics of the
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envirorment, etc.). Further analyses make it possible to determine the relative
frequency of occurrence of various infant responses to particular adult behaviors,
and vice versa. Some preliminary analyses indicate, for example, that the likeli-
hood of an infant's vocalization being followed by an adult's smile varied from N
.21 to .42 for different adult-child pairs, whereas the likelihood that the infant's
% smile would elicit an adult smile was considerably greater, from .46 to .83.

Furtier work, either under way or planned, is aimed at more refined evaluations of
the degree to which various adult responses ave made contingent upon particular
infant behaviors, and at methods for handling longer sequential interaction "chains".
Although complicated and time consuming, this approach holds great promise both for
defining more precisely the salient features of the enviromnment impinging on the
infant, and for understanding how the infant and adults in his environment begin

to modify one another's behavior.

The last problem just mentioned has been under investigation in a somewhat
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different manner in the ' irliest weeks of life by Sander and Julia (1966). By
; employing procedures which permit continuous 24-hour monitoring of the infant's
motility, crying, periods of sleep and wakefulness, as well as various interventions

by the nurse-caretaker, these investigators are able to examine relationships
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between the infants' rhytim patterns and the caretaker's interventions as these
become modified over a period of weeks, in the direction of increasing or de-
creasing regulation and adaptation in the adult-infant interaction.

Turning from our discussion of research focussed mainly on infant-adult
interaction, I want to make brief reference to tihe increasing attention being

directed to the problem of identifying the particular stimulus elements or cues

which account for the apparent effectiveness of certain relatively complex stimulus




configurations as elicitors of early social and emotional responses in infants,
often of a presumably unlea:rned sort. (This line of approach has traditionally
been employed to advantage by ethologists in their analysis of the stimulus
determinants of behavior in various species of animals and birds (Hinde, 1966;
Thorpe, 1963)). For example, it has long bzen known that one of the most potent
elicitors of the smiling response in early infancy is the face of the human adult,
particularly when it is animated by talking and smiling. In recent years, investi-
gators have been trying to specify more precisely which particular cues in this
stimulus configuration are primarily involved in instigating smiling behavior at
various points in the infant's development, beginning with the first few weeks of
life (Ahwens, 1954; Wolff, 1963, 1966).

Paralleling this line of inquiry is a concern with exploring the social or ;
emotional response-eliciting characteristics of a rather broad range of stimuli in

various modalities. Salzen (1963), for example, working with one infant, found

that at § weeks of age relatively simple, non-human visual stimuli elicited

smiling responses (e.g., a black and white cardboard oval, particularly when i
rotated slowly). By the twelfth week, such simple stimuli failed to elicit
émiling, but "novel" combinations of visual and auditory cues, such as a rattle or
clock, would do so. Wolff (1963) was readily able to elicit smiling as well as
positive vocalizations in 4 to 5 week old infants by placing the infant's hands in
his own, and bouncing his hands together three times in rapid succession (as
though playing "pa?-a-cake"), vhile keeping his face out of sight of the infant.

A particularly interesting recent investigation by Kistiakdvskaia (1965) was
concerned with determining the stimulus conditions which elicit and help to
establish the "positive emotional complex of responses" in infants during the first

weeks and months of life. Her interpretation placed particular emphasis upon the

role of rather prolonged visual fixation of immobile target objects, and of
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convergence and divergence :responses to an object being moved toward and away from
the infant, as basic instigatcrs of the earliest positive emotional responses of
smiling, vocalization, and animated movements.

aile the last several studies mentioned were directly concerned with stimulus
determinants involved in the elicitation of smiling and other positive emotional
responses, they can actually be regarded as part of several broader lines of
currently active research dealing with the general problem of characteristics of
incoming stimulation as they affect a variety of benavioral responses. It is to

these lines of investigation that I would like now to turn.

The second broad area of contemporary research which I regard as having
particularly promising implications for our understanding of the nature and role
of emotional behavior in infancy is represented by studies dealing with the
following set of discrete but related topics: a) approach-withdrawal processes;
b) exploratory behavior, curiosity, and intrinsic motivation; and c) arousal or
activation, orienting and alerting responses. By way of introductory comment, let
me say that I believe that studies of these problems, wiich are very much under
investigation currently with Lot humans and animals, are extremely relevant for
the study of affect and emotional behkavior, even though many of the investigations
have not been directly concerned with affect or emotion as such to begin with.

What these studies have in common, despite often diverse initial aims, is a concern

with the behavioral orientation cf the infant (or animal) toward particular types of

external stimulation, as well as a concern with explaining such orientations in
texms of the nature of the stimulus information impinging upon the subject, and the
manne:r in which such informa:tion is "processed" as a function of the previous

experience or current state of the infant. Since we regard emotions or affects as
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having a paysiological arousal or activation component, and a behavioral or action

component which often takes the form of a heightened orientation toward or away

from the salient object, the relevance of studies of the problems just mentioned
should be obvious. At the same time, it seems to me that research on these very
problems would often be enhanced by more direct efforts to isolate and study the
affective or pleasure-displeasure components involved in the behavior being
investigated.

Let me give you a few examples of some relevant issues and problems being

considered in the general areas of research I have just mentioned.

Approach and Withdrawal Processes

While many of the previously discussed studies of infant-adult attachment
dealt with approacih and withdrawal responses of various types, I would like to
speak here of research which reflects a more general concern witli the nature of
such: processes. It is pretty generally agreed by many investigators that the
response systems which mediate appropriate approach and withdrawal responses to
stimuli of varying intemsities (or qualities) are among the most fundamental,.
from the point of view of both phylogenetic and ontogenetic development. In
attempting to integrate the results of many studies in this area into a broad
theory of approach-withdrawal processess, Schneirla (1965) has argued that it is
the intensity of stimulation which is crucial: a broad range of low stimulus
intensities (or small changes in intensity) tend to instigate approach responses
while a broad range of high stimulus intensities (or large intensity changes)
produce withdrawal responses. Stimulus intensity is not definable entirely
objectively, but it is rather a matter of "effective stimulus input", which is a

function of such factors as the particular species involved, as well as age,
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previous experience, adaptation, etc. In the case of higher animals, intensity
of stimulation is the crucial determinant early in life, while the qualitative
features of different objects and stimuli become salient as a result of subsequent
development and learning.

This point of view, of course, is directly opposed to the idea that animals
(and human infants) are capable of manifesting approach or withdrawal respénses to
innately perceived qualitative features of stimuli (e.g., particular visual patterns
or shapes). Schneirla has argued, for example, tliat the distress responses sihown
by ducklings to a moving hawk-shaped silhouette, and not to the same silhouette
moving in the opposite direction (with the simulated appearance of a goose), can
be explained in terms of differences in the magnitude of the changes in retinal
stimulation produced, rather than by assuming an innate discrimination of the hawk
from the goose configuration. A recent study (Creen, Green, and Carr 1966) provides
some confirmatory evidence for duckling's responding selectively to the configura-
tional properties of the hawk siliaouette. Recent studies with human neonates, of
course, also provide increasing evidence of preferential visual responses to shape
and pattern (Fantz and Nevis 1967).

There seems to be no doubt abeut the central importance of stimulus intensity
and intensity change as one of the important determinants of approach and with-
drawval responses (particularly the latter); at the same time there is good evidence
that qualitative or structural features of stiﬁuli play a salient role even very
early in development, bot» with humans and some lower species. One of the crucial
problems which Schneirla was attempting to deal with and which most current investi-
gators are still struggling with, is that of how best tc conceptualize and define
the zelevant characteristics of "the 'stimulus", so that we can look for more

meaningful relationships between the infant’s approach and withdrawal behavior, or

emotional responses, and the nature of the stimulation impinging upon him.
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Exploratory Behavior, Curiosity, and Intrinsic Motivation

One of the people who has been very much concerned with defining character-
istics of stimulation which instigate approach behaviors such as exploration and
curiosity is Berlyne (1960, 1966). In searching for a motivational exzplanation of
such behavior in rats as well as in human infants, Berlyne proposed that there are
certain "collative" properties of stimuli which induce curiosity and specific
exploratory (or information seeking) activity. These properties include such
characteristics as novelty, surprisingness, incongruity, and complexity. They are
referred to as "collative" properties since they require that the animal collate
or compare information from different stimulus elements which appear in some sense
to be discrepant.or incompatible, either with other elements in the same stimulus
or with previously perceived stimuli. According to Berlyne, it is this uncertainty
or incompleteness of information which generates the state of discomfort he regards
as perceptual curiosity, and the function of specific exploratory behavior is to
provide the additional information needed to reduce this discomfort. (Note the
persistent influence of drive reduction theory herel)

Berlyne has gone considerably farther than Schneirla in attempting to specify

a number of clearly important qualitative characteristics of stimuli which appear

to elicit approach behavior, and in providing a hypothesized explanation of such

behavior in terms of its information-seeking function. On the other hand, the
collative properties of stimuli are still extremely difficult to define and
measure objectively, in part because they depend to some extent on the subject's
previous experience with the stimuli. Another perplexing problem, which has_been
with us for a long time, is that some novel, surprising, or incongruous stimuli
produce conflicting approach and withdrawal reactions, or clear escape and fear

responses. Some examples of this are the human infant's fear responses to strangers
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toward the end of the first year of life, and the chimpanzee's marked fear reactions
to cadavers or skulls of chimpanzees (Hebb 1946).

This problem has been dealt with by a number of people, including Hunt (1965),
who considers the issue in considerable depth as part of his recent detailed
discussion of the role of "intrinsic motivation" in psychological development
(i1.e., motivation not dependent on primary drive reduction, but intrinsic to such
"spontaneous" activities as play, exploration, problem solving, etc.). Hunt
includes the collative stimulus properties proposed by Berlyne under his generic
concept of "incongruity", which is a central part of his theory of intrinsic
motivation and early development. In this broader context, incongruity represents
a discrepancy between stimulus information impinging on the infant at any given
time and scme relevant standard of comparison, which may be either "external" to
tue subject, in terms of ongoing or concurrent stimulation, or "internal" in the
sense of its being based upon the stored information or "schemata" resulting from
] previous experience (See also Hung, 1961, pp. 267-2569).

Hunt proposes that tﬁe notion of an "optimal level of incongruity", which has
been suggested in various forms by other theorists as well, may be the best way to
account for the broad range of responses we find to various novel, surprising, or
strange stimuli. According to this model, stimuli representing optimal levels of
incongruity would be generally attractive for the infant, and might be regarded as
generating an "optimal" level of arousal or physiological activation. Stimuli
constituting extreme degrees of incongruity would instigate withdrawal or escape
responses, while stimulus conditions representing levels well below the optimal
(e.g., conditions of minimal or unchanging stimulation) would elicit attempts to
seek interaction with the environment providing higher levels of incongruity.
Presumably the affective state or hedonic tone associated with optimal incongruity

4 levels would be generally positive, while that associated with either of the




extreme levels would be generally negative.

This "optimal level" model we've been discussing has seemed to many of us to
be a basically reasonable and heuristically valuable one. On the other hand, it
is extremely difficult to define levels of incongruity objectively in our specific
research endeavors, and one has to guard against the tendency to base one's
stimulus definitions, even in part, upon the nature of the infant's or animal's
responses. As Hunt himself puts it, the concept of incongruity is "operationally
‘slippery" (1965, p. 213). For example, Morgan and I found (1968) that while our
infants began to respond less positively or more negatively to the strange experi-
menter as we moved from the 8 month to the 12 month level, they appeared increasingly
to enjoy both a realistic and a grossly distorted mask of the human face which we
presented at the end of a vod. How do we determine objectively whether the strange
examiners or the masks were the most incongruous stimuli, representing the greater
discrepancy from the infant's "schemata'" of familiar faces or persons? There is
also the problem, of course, of determining what other motivational or experiential
factors might have been operating, in addition to incongruity as such. As we begin
to find better solutions to specific questions like these, we ought to be able to
gain a better understanding of the determinants of the infant's behavior, and to

confirm, or elaborate on, the optimal level of incongruity notion.
Arousal or Activation; Orienting and Alerting Responses

Generally speaking the concepts of arousal or activation refer to such
characteristics as excitation, alertness, or responsivity, which are manifested in
a complex of physiological changes (e.g., in heart rate, respiration, electrical
activity of the brain, muscle action potentials, etc.), as well as in such behavior-

al properties as activity level, motility patterns, postural responses, attentive-

ness to stimuli, etc. The question of the levels and patterns of arousal associated
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with various forms of approach and withdrawal reactions, exploratory behavior, and
other intrinsically motivated behaviors, is obviously a very important one.

An increasing amount cf systematic research attention is being directed to
the general problems of arousal and activation in infants as well as animals, both
in the context of the kinds of problems we've been discussing, as well as in other
contexts (e.g., Duffy, 1962; Lynn, 1966). Much of the contemporary research in
this area has been stimulated by the extensive Russian studies of the physiological
and behavioral responses associated with the "orientation reaction" (when the
animal responds to a stimulus with the mobilization of a complex of responses which
appear to make him maximally alert to and prepared to deal with the stimulus).
The differential response patterns associated with "defensive reactions", generated
by too intense or too sudden stimuli, has also been under investigation (See Lynn,
1966, for a summary of this Russian work).

- While there are many technical as well as conceptual problems involved in the
securing and utilization of physiological measures as indices of arousal or actiya-
tion, a good deal of hard and.generally promising work is being done on the devel-
opment and use of such measures, often in association with rvelated behavioral
indices. Changes in heart rate, respiration, or electrical skin potential, for
example, are being employed as indices of degree. of responsivenéss or attention to
both visual and auditory stimuli in neonates and in older infants (Brackbill, et al.
1966; Granam and Clifton, 1966; Lewis, et al. 1966; Stechler, Bradford and Levy,
1966; Steinscineider, Lipton, and Richmond, 1966).

There has also been a great deal of recent effort dirvected toward more precise
assessment of the behaviorally observable arousal or activation characteristics of
newborns and very young infants (sometimes referred to as the "state" variable),

either as a relatively stable characteristic of the individual infant (Birns, 1965;

Escalona, 1962), or as an important "baseline" condition which must be specified
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for any infant at the time wi:en his vesponses to particular stimulation are being

observed and evaluated (Escalona, 1965; Prechtl, 1965; Wolff, 1966).

In such studies of arousal in very young infants it seems pretty clear that

? we are often dealing with at least rudimentary precursors of emotional behavior.
It is interesting to note, for example, that the higuest level of behavioral
arousal in these studies is usually judged by the presence of marked crying,
agitation, and irritability, or what some of us might be quite willing to call a

g» state of hedonically negative excitation. As a matter of fact, the general question
of the aversiveness or attractiveness of different levels of arousal or activation
is a very fundamental one which has concerned psycihological theorists for a long

; time. Closely paralleling the notion of "optimal levels of incongruity", which we
discussed earlier, is the point of view that much of the organism's behavior is

3 directed toward obtaining or maintaining optimal levels of arousal or activation,
since levels which are eitﬁer too high cr too low are aversive, and in some sense
hedonically or affectively negative (See Hunt, 1565, for a theoretical discussion
of these issues). |

4 While the reduction of aversively high levels of arousal (or drive) has long
been accepted as a prime motivational determinant of behavior, the notion that

£ animals or humans will behave so as to increase their levels of arousal, incongruity,
or stimulation, is a more recent arrival on the experimental scene. The precise
circumstances under which such behavioral events will take place and why they take
place, are questions that are far from being answered to everyone's satisfaction.
’For example, are some forms of exploratory behavior and simple problem soclving
activities engaged in by infants primarily because taey are intrinsicallx pleasux-
able and perhaps generate an "optimal level of arousal" (as Buhler (1930) or Hunt

(1965) might argue), or because tihey serve to reduce the discomfort of boredom

drive or perceptual curiosity (as Berlyne might put the matter); or are both
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factors operative at diffevent points in the ongoing behavior? Are some fovrms of
perceptual or investigatory activity sustained because the organism is biologically
and psychologically constructed to operate on incoming stimulus information until
it is somehow meaningfully "processed" and assimilated with previously stored
information (as Piaget (1952) or Hunt (1965) might put it), with the hedonic or
affective state accompanying such activities often being essentially neither
positive nor negative, though the infant may be operating at a relatively high

level of arousal and alertness?

In the course of reviewiﬁg the impressive body of literature on approach and
withdrawal processes, exploratory behavior, intrinsic motivation, and arousal or
activation phenomena, it has seemed to me that some of the issues raised by research
in these areas, including the specific questions I've just posed, might be
approached more fruitfully if we attempted to specifymore directly the hedonic, or ;:
pleasure-displeasure characteristics associated with the behaviors we are attempting ‘
to understand. Admittedly this is not always an easy task, particularly if we try
to identify behavioral indicators of pleasure-displeasure (or affective tone)
vhich are distinguishable from the responses we are utilizing as indicators of
approach or withdrawal, and of arousal or activation, as I think needs to be done.

That are some of the alternatives to this approach? One alternative followed
by some investigators, is to ignore the issue of hedonic -qualities, on the grounds ;
: that these pleasure-displeasure components cannot be specified objectively anyway,
| although one might still be perfectly willing to employ expressive responses like ;

the distress calls of pups or ducklings as objective indicators of avoidance

reactions, and the smile of the infant as an indicator of approach behavior oz

attention. Other alternatives, shown in some of the theoretical discussions
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already cited, involve making a number of implicit assumptions about the qualities
of aversiveness or attractiveness, pleasure or displeasure, which might be assoc-
iated with various forms of approach and withdrawal behavior, and with various
levels of arousal. Clearly, however, we'd be ccnsiderably bet:er off if we had
more direct measures of the pleasure-displeasure characteristics associated with
these behaviors.

These are some of the reaons why, in our own current research2 on emotional
behavior in the first year of life, we are directing some of our major efforts to
the problem of identifying, hopefully by independent criteria, appropriate behavior-
al indicators of the tiree essential characteristics of the infant's vespouses
wnich we've been discussing, namely: 1) the approach-withdrawal, or "directional"
qualities of the behavior (distinguished as stimulus maintaining and enhancing,
stimulus seeking, stimulus terminating and avoiding, much in the manner suggested
by Scuneirla (1965) and Ambrose (1963)); 2) the arousal or activation characteris-
tics (in terms of activity and motility increases or iraibition, intensity of
responses, and eventually, selected physiological responses); and 3) the pleasure-
displeasure, or hedonic qualities (as reflected in facial behavior, smiling,
laughing, crying, other qualities of vocalizations and accompanying movements).
Our hope is that if we can more adequately identify and assess these specific
qualities of the infant's responses, we should be in a much better position to
examine empirically the patterns of relationship among them, as components of what
we regard as emotional behavior. At the same time, we ought to be able to arrive
at more meaningful descriptions and analyses of the many ambiguous and conflictful

or mixed reactions one observes so often in infants as they are confronted with

; 2. Supported in part by the U. S. Office of Education as part of the National
i Laboratory in Early Childhood Education (Research Contract No. OEC-1-7-070033-
M 2867).
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such "incongruous” stimuli as unfamiliar or unexpected object movements or sounds,

strange adults or strange envirorments, distortions of familiar stimuli, novel or

"surprising" stimuli of various sorts, etc.

In summaiy, my major purpose in tiis paper has heen to point out and discuss
some contemporary =esearc issues and emphases whichr appear to me to be of particu-
lar significance in regard to the geneval problem of social and emotional benavior
an¢ development iu iufancy. I have tried to indicate very briefly the historical
contrast, as well as the continuity, between these current research issues and some
of thie central concerns of early investigators in the field. One pervasive and
important research emphasis has been a concern with more precise analyses of
stimulus and situational determinants of social and emotional behavior, as shown
in the many studies of infant attachment behavior in both humaus and animals, and
in analyses of the eliciting as well as the reinforcing effects of salient stimuli
involved in infant-adult interaction.

Another set of very important issues is beiung investigated widely in connection
with research on approach and withdrawal processes; exploratory behavior, curiosity
and intrinsic motivation; and arousal or activation. These problem areas are
particularly relevant to our concern with emotional behavior in infancy, since
they deal essentially with the directional and the arousal characteristics of the
infant's responses, both of which we regard as important components of emotional
behavior. I have suggested that if we can combine our studies of these aspects of
the infant's respcnses with better assessments of the pleasure-displeasure, or !
hedonic qualities involved in such behavior, our research efforts in this area :

should be considerably enhanced.

One of our main problems is still that of adequately conceptualizing the

nature of emotional processes early in life, and the transformations undergone !
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by these processes and thei: precursors during ontogeresis, beginning with birth.
Some of the most perceptive discussions of these difficult issues may be found ir
the recent writing of Spitz (1963) and Wolff (1966, pp. 74-80). Concurrent with
these conceptual problems are those we face in attempting to assess the most
salient behavioral indicators of emotional responses in infants at different points
in development. It seems to me that as we make further progress along these basic
lines, investigations focussed on the influence of major "independent' variables
on emotional and social development in infancy will be considerably more fruitful.

Finally, I think that it is probably obvious by now that we cannot adcquately
study social and emotional beliavior in infancy independenitly of other basic
psychological processes involved in the infant's behavior and development.
Perceptual-cognitive and learning processes clearly play a major role in deter-
mining what social or emotional responses will be elicited by particular stimulus
conditions, as well as how such responses will be expressed in behavior. Much of
the contemporary research we've discussed has been very much concerned with just
tais sort of interaction. Conversely, social and emotional factors play a
gsignificant role in the development of perceptual-cognitive behavior and of various
motivational systems. One of the significant features of the contemporary research
scene is that many investigators are increasingly iunclined to examine the role of
the various psychological processes which may be involved in particular transactions

of importance between the infant and his enviromment.
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