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Preface

The 13th annual Minnesota Symposium on Child Psychology was held in Minneapolis on October 26–28, 1978. As has been the tradition in this series, six developmental scholars were invited to present their work within the programmatic perspective in which it was conceived. Although in most years the contributors have been drawn from a variety of areas of developmental study, the contributors to this volume work within the area of developmental social psychology, encompassing the range of problems surrounding the development of social relations, social cognition, and affective systems.

This focus is one that has stimulated remarkable activity and diversity in recent years. The decade of the 1970s has seen a resurgence of interest in the study of emotion in both social and developmental psychology. Developmental studies of social cognition have also burgeoned, partly as an outgrowth of cognitive-developmental influences generally and partly because of increasing cognitive emphases within social psychology. Even studies of childhood social relations, which constitute a rich tradition in child psychology, have shown new vigor from the infusion of theoretical perspectives from evolutionary theory and a renewed respect for the methods and value of observational research.

By and large, however, these remarkable trends have occurred in parallel; and the choice of a focus on developmental social psychology in this volume partly reflects the need for cognitive, affective, and social-relations perspectives to be brought together into a more inclusive, coherent view of social development. Although the symposium could not be expected to achieve an integration of this sort in itself, it was hoped that the juxtaposition of chapters about current significant research on social, cognitive, and affective development might stimulate more integrative efforts in the future. Some commentaries on possibilities for integration among the six 1978 contributions are offered in Chapter 7 of this volume.

Both the value and the probable difficulty of an integrative view are apparent in the diversity of the chapters presented here. The range includes a consideration of infant emotional development, observational studies of the nature and organization of peer relations in early childhood, longitudinal research on personality constructs relevant to children’s social mastery and coping, and laboratory-experimental studies of attributions and inferences about social events. There is variation not only in the domains of interest but in the methods and the ages of the participants in the research.

In Chapter 1, Robert Emde lays a foundation for the consideration of emotion in social development by proposing a biosocial framework for the meaning of infant facial expressions. Drawing on both psychoanalytic ego formulations and evolutionary views, he suggests that infant emotions be viewed both in terms of their relevance to the physiological, organizational, and coping states of the child and in terms of the social meanings attributed to them by caregivers. Working even more clearly within the ego psychology tradition, Jeanne Block and Jack Block (Chapter 2) describe the conceptual underpinnings and early data from their long-term longitudinal study of the personality constructs they have labeled ego-control and ego-resiliency. Like Emde’s, theirs is a broad view of emotional development, in which they place affective expression and control within the framework of individual children’s capacity for coping with a range of experiences. Their chapter in this volume reflects detailed consideration of the psychometric and methodological issues that surround the personality constructs they propose and, particularly, the study of their developmental stability.

In Chapter 3, by Bernard Weiner, Anna Kun, and Marijana Benesh-Weiner, the emphasis shifts from affect per se to the role of cognition in affective responses and social behavior. Elaborating the attributional perspective, to which Weiner has been a major contributor in the social-psychology literature, these collaborators propose that attribution provides a new and useful vantage point on emotional states relevant to social interaction and development. They report new data on attributions of mastery, achievement, and morality; and they argue that by incorporating an attributional perspective into the study of social development, the behavioral relevance of the child’s own feelings and his perceptions of the feelings of others can be better understood. Thomas Shultz’s concern in Chapter 4 is to examine in detail the nature of a fundamental social atttibution—intentionality. Shultz offers a historical and philosophical explication of the concept of intention, and he reports a group of new, ingenious studies of children’s understanding of intentionality and their ability to use intention information in making social judgments, such as those involving morality.

By contrast to the traditional experimental approaches in the chapters on cognition, Chapters 5 and 6 on peer relations involve the observational methods that are being increasingly relied on in the study of social development. In Chapter 5, F. F. Strayer, whose research reflects his ethological perspective, describes an analysis of the social ecology of peer relations in the preschool, including both dominance and affiliative relations. He relies on observations of a number of nonverbal interactive behaviors in deriving the patterns he reports. By contrast, in Chapter 6, John Gottman’s work with Jennifer Parkhurst involves the sequential analysis of conversations between young peers. Gottman observed dyads of children in their homes rather than in larger groups; and he extensively considers the methodological and analytic problems—and advantages—associated with such naturalistic data. His approach to the analysis of sequences, which is also being attempted by other investigators, represents a tool that may well be fundamental to integrative studies of social development.

Although lacunae can be identified within each of the parallel, independent research directions represented by these six chapters, striking and stimulating possibilities also become apparent in the potential interplay between them. What, for example, might be the pertinence of ego-resiliency and ego-control for the ways in which children make social attributions to themselves and others? How may the play and conversations of young peers reflect their attributional tendencies, and how may both function in achieving mastery of new situations? How may biosocial views of emotional development be related to children’s dominance and affiliative tendencies in peer relations? In Chapter 7, Carroll Izard, Richard Shweder, and Willard Hartup raise additional questions and problems for the pursuit of an integrative viewpoint.

The first six chapters were initially presented during conference sessions that included not only the contributors’ presentations but also discussion by a large audience from the University of Minnesota and neighboring colleges and universities. The discussion at each session was led by a roundtable of developmental and social psychologists whose interests were especially pertinent to the presentations. Many of their comments are reflected in the chapters as they appear in this volume, and their contributions are gratefully acknowledged. Those participating in roundtables were William Charlesworth, Robert Fisch, Norman Garmezy, John P. Hill, Judith Langlois, Shirley Moore, Mark Snyder, Alan Sroufe, June Tapp, and Tom Trabasso. In addition, three members of the Social Science Research Council’s Committee attended the symposium sessions and participated as roundtable members. They were Carroll Izard, University of Delaware; Willard Hartup, Institute of Child Development, University of Minnesota; and Richard Shweder, University of Chicago.

The Minnesota Symposium is funded annually by PHS Grant No. 1S13 HD-10650 from the National Institute of Child Health and Human Development to the Institute of Child Development. It is also carried out cooperatively by the faculty, staff, and students of the Institute of Child Development, whose efforts should be recognized here. Special acknowledgment is given to the Minnesota Symposium committee, composed of the following: Douglas Bolin, Judith Brady, Joyce Brady, Mary Anne Chalkley, Helen Dickison, Wayne Duncan, Virginia Eaton, Wendy Gibson, Elizabeth Haugen, Judith List, Frank Manis, and Richard Omanson. In addition, Ulrike Richardson was an efficient and enterprising assistant and secretary throughout the symposium and the preparation of this volume.

The pleasure of editing a volume such as this comes largely in the opportunity to work with talented contributors like the authors of the chapters that follow. I appreciate both their intellectual and their personal colleagueship in this enterprise.

W. Andrew Collins

Minneapolis, Minnesota





1 Levels of Meaning for Infant Emotions: A Biosocial View

Robert N. Emde

University of Colorado Medical Center

DOI: 10.4324/9781315803029-1

I believe we stand on the threshold of a new era in our scientific understanding of the emotional life of the infant. Cross-cultural studies of adult facial expression and a renewed emphasis on analyzing patterned emotional responses (Ekman, Friesen, & Ellsworth, 1972; Izard, 1971) have given a dramatic impetus to the psychological study of emotions. At the same time, our burgeoning knowledge of the human infant as a biologically active and socially interactive being has increased our awareness of a lag in our knowledge of emotional development. We know much more about the domains of perception and cognition than we do about emotion, as several recent reviews have documented (Charlesworth & Kreutzer, 1973; Haith & Campos, 1977; Lewis & Rosenblum, 1978; Oster & Ekman, 1978; Sroufe, 1979). This lag is especially dramatic for clinicians, for whom emotional expressions are an essential orienting feature of our everyday work with patients of all ages. Even though infants cannot tell us how they feel, they have other ways of communicating emotions; and we should be able to understand more.

But a lag in knowledge does not ensure an advance, and the reader may wonder about the source of my optimism. More than anything else, such optimism stems from today’s scientific climate of multidisciplinary endeavor. Kessen (1965) has documented how, earlier in this century, different theoretical approaches to child study selfconsciously fostered isolation and polemicism. In contrast, as I see it, progress today in a discipline is most often facilitated by challenges from other disciplines. Alternative points of view are sought not just for critical tests of hypotheses, but for novel ideas and for approaches found only at the boundaries between disciplines.

This essay presents a view about infant emotions that has emerged from our laboratory in recent years. It is entitled “biosocial” for simplicity (our frame of reference obviously being developmental psychology) and for emphasis of a neglected interface between biological and social aspects of emotional development. In appreciation of the high degree of organized complexity in human functioning, I argue for the usefulness of a “levels of meaning” approach for understanding infant emotional development. Although the paper highlights aspects of our own work, a special plea is made for interdisciplinary collaborative research efforts at a critical time in the development of our field. I conclude with some thoughts about the adaptive nature of infant emotions and their signaling functions.


The Evolution of Organized Complexity and Viewing Emotions

The extraordinary extent of organized complexity in human functioning is an essential background for our thinking about development. Indeed, modern biology has been characterized as the biology of organized complexity, in contrast to a biology of former times that was mainly concerned with linear and noninteractive effects. Platt (1966) has emphasized that an evolutionary perspective shows man to be the most complex entity of the universe; and, for scientists, such complexity forever ensures a large amount of indeterminacy and privacy with respect to understanding human behavior. As aspects of an individual’s complex functioning, it is not surprising that human emotions elude precise or comprehensive definition.

One thing is certain: In the field of infant emotions, in the study of increasingly organized complexity, we cannot proceed from isolation. We need multiple views that tap different levels of meaning. Emotions are parts of an array of complex human systems that are in continuous interaction, that are often hierarchically arranged at different levels of organization, and that can be characterized as having varying degrees of stability or change.

In this connection, I believe there is one view about emotions that can be misleading. In this view, verbal designations of emotion states offer temporary shortcuts for description before scientific specification is possible. In one form or another, this has been put forth by Hebb (1946) and his work with chimpanzees, by Mandler (1975) in a general way, and by Bowlby (1969) and Kagan (1978) in consideration of work with human infants. An implication of this view is that emotion terms are useful only at an early stage of investigation, that they represent only global, intuitive, and inexact formulations, and that with the advance of science, designation of “emotion states” will become unnecessary. We think there is more to it (Emde & Gaensbauer, in press). A biosocial view, incorporated by many (e.g., Chevalier-Skolnikoff, 1973; Darwin, 1872; Izard, 1977; Kaufman & Rosenblum, 1967; Tomkins, 1962, 1963) leads to the conclusion that emotional states represent complex systems of organized functioning inherent in the human person, states that are generally advantageous to the species as well as to the individual in the course of development. Evolutionary considerations seem to highlight both the complexity of emotions and their centrality in social adaptation.

Hamburg (1963) concluded that human emotions evolved because of a selective advantage in facilitating social bonds. In reviewing the course of primate evolution, he speculated that group living operated as a powerful adaptive mechanism and that, because of this, the formation of social bonds has been experienced as pleasurable and their disruption as unpleasurable. He pointed to the widespread prominence of psychophysiological changes associated with the disruption of social bonds and of instrumental behaviors that are mobilized for restoring such bonds. The research of Myers (1976) involving free-ranging and laboratory macaques provides some experimental support for the close relations between emotions and social life. Myers found that emotional and social behaviors are controlled by the same forebrain areas (prefrontal, anterotemporal, and orbitofrontal cortex), and when these regions were surgically ablated, facial expressions and vocalizations ordinarily used in emotional behavior and in social communication were unavailable for these purposes. When released from captivity, ablated animals wandered through their social groups without interacting; all indications pointed to the fact that they did not survive in what amounted to an emotionless state of aloneness.

When one looks at the evolution of primate facial expressions, one perceives a continuation of this theme: Such evolution may have occurred concomitant with the enhancement of visual capacity that brought advantageous functions of social communication for group-living species (see Andrew 1964; vanHooff, 1962; and especially the extensive review of Chevalier-Skolnikoff, 1973). Chevalier-Skolnikoff points out that in monkeys there is a shift from the prosimians to the old world monkeys and beyond—a shift marked by increasing facial expressiveness and visual function concomitant with decreasing emphasis on olfaction, touch, and sound reception. Such a shift also corresponds to a change from a nocturnal to a diurnal ecological niche and to engagement in a more complex social world.

In the evolutionary step to man, facial muscles became further differentiated in connection with speech and, as Chevalier-Skolinikoff emphasizes (1973), social communication of more subtle internal states occurs more through language than through facial expression of emotion.

Nonetheless, cross-cultural evidence that a number of discrete facial expressions, representing qualitatively separable emotional response systems, are universally recognized and expressed throughout the human species would indicate that facial expressions have continued adaptive importance (Ekman, 1971; Ekman, Friesen, & Ellsworth, 1972; Izard, 1971, 1972, 1977). Indeed, the case could be made that emotional expressions persist in the human as a univeral “language,” one that is clarified and modulated by speech.

A biosocial view highlights that in human infancy, without language, emotional expressions are prominent and provide a medium of messages in the infant—caregiver system. Some messages are unequivocal and biologically necessary to the infant’s survival. Crying communicates distress and gives a universal peremptory message, “come, change something”; whereas smiling communicates pleasure to caregivers and conveys, “keep it up, I like it” (Stechler & Carpenter, 1967). Further, an expression of interest reveals a readiness for learning and, for the infant, the emotion of surprise may have a basic role in facilitating the assimilation of new information (Charlesworth, 1969). Whatever specific messages such expressions as fear, anger, sadness may give in later infancy, it is certain that cognitive development increasingly alters the meaning of emotional states both before and during language development.



Meaning and Emotional Development

More than 15 years ago at a symposium on emotions, Knapp (1963) reminded participants that emotions could be viewed from three aspects—physiology, expression, and private experience. Such a scheme is useful and points out our limitations in researching emotions of preverbal infants who cannot tell us how they feel. I would now like to offer another scheme, a developmental one, that emerges from a biosocial view and emphasizes levels of meaning useful for multidisciplinary research. This scheme can be superimposed on Knapp’s and has the advantage that levels of meaning apply to all aspects of behavior and serve as a guide for research questions.

The scheme has two major domains, the individual and the social. Each domain has three levels of meaning: the level of biological response, the level of organizational state, and the level of enduring trait. Further, each level of meaning has two aspects. The first is a description of patterns of behavior, and the second is a context analysis. Since contemporary researchers are interested in more than linear effects and concern themselves with interactions between levels, a context analysis explores the “boundary conditions” of phenomena, the operational principles of the system, and the especial defining conditions wherein the described patterns may or may not occur (Polanyi, 1965/1974). I now discuss the scheme, highlighting some thoughts emerging from our own research.


The Individual Domain of Meaning


At the Level of Biological Response

Sound, scientific understanding begins with a full description of species-wide behavioral patterns and how they occur. Much has been learned at this level of meaning about smiling, crying, responses to maternal separation, and other infant emotional responses (see reviews of Charlesworth & Kreutzer, 1973; Sroufe, 1979). Still, as Oster and Ekman (1978) remind us, there is much to be investigated in the area of facial-action patterns related to infant emotion. Further, patterns of posture, gaze behavior, vocalization, and temporal patterns of emotion are in need of study.

Another area hardly touched by our investigative probes relates to “spontaneous” emotional activity. In a recent study of fear, surprise, and happiness in 10–12 month-old infants, Hiatt (1978) found that control groups of infants who were not placed in emotion-eliciting situations displayed a variety of emotional activities. There was no “zero baseline” for facial expressions of emotion. In the experimental and naturalistic investigation of emotional elicitation, perhaps we ought to pay more attention to studying base rates of emotional activity. It seems to me that the human organism is primed to be emotional, that emotional activity is ongoing and fluctuates in accordance with a variety of stimulus circumstances or “incentive events,” as Kagan (1978) has put it. Stimuli can be internal, from rhythmic pacemakers and internal disturbances, as well as external.

Such considerations bring us to context analysis—defining the conditions under which patterns may occur. Context analysis necessarily penetrates to other levels of meaning, forces us beyond our isolated territory of description and provides the technical basis for the replicability and generalizability of findings. First, context analysis rests on an adequate description of one’s study population and the conditions under which observervations were made. Beyond this, it involves modes of sampling. I like to think that in a context analysis, one must consider the triad of performance, competence, and relevance. In other words, for an organized behavior, one must consider what is usual, what occurs under optimal (or special) conditions, and also what is naturalistically relevant or “ecologically valid.” The field of infant developmental assessment may be illustrative. For years, there has been a focus on competence, often to the exclusion of other aspects; now, as assessment instruments are used to document more abut what is so, as opposed to what can be so, investigators are beginning to turn their attention to the other two aspects of context analysis (see Sameroff, 1978).

The importance of context analysis can also be illustrated using two examples from contemporary research on infant emotional development. There was recently a debate in the literature as the whether “stranger distress” or “stranger anxiety” exists as a regular developmental event (Rheingold & Eckerman, 1973). A context analysis settles the issue. Those investigators who emphasize a stranger’s somewhat abrupt and close approach and who do longitudinal study are apt to see the phenomenon; those who emphasize a gradual warmup from a distance and who use cross-sectional study are less likely to see the phenomenon. In addition, the phenomenon is more likely to occur with mother and familiar figures absent (e.g., Campos, Emde, Gaensbauer, & Henderson, 1975), in the face of male strangers (Greenberg, Rosenberg, & Lind, 1973; Morgan & Ricciuti, 1969; Skarin, 1977), and less likely to occur in infants from multiple caregiving settings (Caldwell, 1963; Riciutti, 1974; Spiro, 1958; Stevens, 1971). The situation has been summarized by Gaensbauer, Emde, and Campos (1976), Sroufe (1977), and most recently by Horner (in press), who neatly conceptualizes the context effects as “stranger controlled” (producing the phenomenon) and “infant controlled” (not producing the phenomenon). Stranger distress clearly exists as a developmental phenomenon; if one constructs the conditions to favor its elicitation at a given age, one can demonstrate the competence for the response. On the other hand, one can construct conditions so there is not such a response; indeed, many infants may not be in situations where such a response is usual. This brings us to the third aspect of our context triad, namely, relevance. For infants in large families, there may be few such responses and none may be expected. In the case of other infants the event may mark a milestone for parents who feel that now their baby knows them and needs them in a very particular way (Bell & Harper, 1977; Emde, Gaensbauer, & Harmon, 1976).

A second example of the usefulness of context analysis comes from the current exciting work on descriptions of facial activity patterns related to infant emotion. Oster and Ekman (1978) have given us a dramatic statement about competence with respect to these expressions, telling us that all except one of the facial movement patterns distinguished by their comprehensive Facial Activity Coding System (FACS) have been seen in both fullterm and premature newborns. Indeed, now that there are species-wide patterns for emotional expression established for adults, one could imagine a search of millions of frames of film or videotapes to find such expressions in infants. But the other context questions remain: How do these expressions relate to usual behavior, and what is their relevance in the naturalistic environment of the individual baby? One would hope that programmatic research on context features of usual performance and relevance, as well as competence, will advance our knowledge and avoid the unnecessary debate and polemicism that surrounded the stranger distress “issue”.



At the Level of Organizational State

Organizational state is usually considered in terms of psychophysiology (e.g., see Lewis & Rosenblum, 1978). Thus, one can think of state as referring to patterns of behavior and/or physiology which tend to repeat themselves over time and can lead to an inference about a central organizing tendency from which we can predict. Although interpretations about criteria may vary, the description of patterns that underlie inference about state in such a scheme are fairly clear (see, e.g., Hutt, Lenard, & Prechtl, 1969, and Anders, Emde, & Parmelee, 1971, for discussion of these issues with respect to the states of newborn sleep and wakefulness).

In our initial work on early emotional development, we became engrossed with matters of state. Viewing expressions at this level of meaning seemed to capture a readiness to act as well as to react; and, in work inspired by previous findings of Wolff (1959, 1966), we began to study emotional expression as aspects of state. In the infant’s first two postnatal months, we found that smiling and frowning occurred as “spontaneous behaviors,” as concomitants of patterns of rapid eye movement (REM) state physiology (Emde & Koenig, 1969a, b; Emde & Metcalf, 1970). REM smiling occurred more often in the premature, where it had a negative correlation with gestational age (Emde, McCartney, & Harmon, 1971); and it was found at characteristic fullterm rates in an infant whose forebrain and limbic cortex were virtually absent (Harmon & Emde 1972). In these early studies, newborn frowning was found not only linked to conditions from which we would infer distress (e.g., time since last feeding, noxious stimulation), but also linked to the rhythmically repeating internally organized REM state. Newborn smiling was most often seen as “spontaneous behavior” during the REM state and was uncommonly related to external stimulation.

This brings me to the reason I wish to consider organizational state in terms broader than the above—namely, in terms of developmental level. We found that after two postnatal months, behavior cannot easily be accounted for by internal state and endogenous rhythms. There is a shift away from endogenous control with more of life in wakefulness and less in sleep (Emde, Gaensbauer, & Harmon 1976). Further, as Dittrichova and Lapackova (1964) have observed, wakefulness becomes used in a new way. There is a developmental shift in organization.

For parents, the developmental shift is most obvious in affective development. The dramatic flowering of a baby’s social smile around two months, soon to be accompanied by cooing, is well known. The newborn period of irregular smiling to external stimulation is followed by an upsurgence of smiling to stimuli in a wide variety of modalities (Emde & Harmon, 1972). REM smiling, which we have characterized as “endogenous smiling,” declines during the first two postnatal months at the same time that “exogenous smiling,” that form of smiling elicited from outside stimulation, increases. Such a developmental change is also concomitant with the decline of nonhunger (or endogenous) fussiness, a decline that has been documented by Brazelton (1962), Dittrichova and Lapackova (1964), and by two longitudinal studies of our own (Emde, Gaensbauer, & Harmon, 1976; Tennes, Emde, Kisley, & Metcalf, 1972).

That there is a developmental organizational state change that can be described as a biobehavioral shift from endogenous control to exogenous control is indicated by a host of changes in other sectors. These have been reviewed elsewhere (Emde, Gaensbauer, & Harmon, 1976; Emde & Robinson, 1979) and will be briefly noted here. In terms of sleep, quiet sleep increases markedly during the first two months (Parmelee, Wenner, Akiyama, Schultz, & Stern, 1967, Dittrichova, & Lapackova, 1969), there is a decrease in behavioral activity during sleep, and “behaviorally undifferentiated REM states” diminish (Emde & Metcalf, 1970). Further, the pattern of sleep onset shifts, there is an increase in the ability to sustain long periods of sleep, and there is a shift to a diurnal pattern of nighttime sleep. The interpretation that such changes reflect the maturation of forebrain inhibitory areas is bolstered by our knowledge that a variety of “transitory neurological reflexes” become inhibited during this same developmental period (see reviews in Paine, 1965; Parmelee & Michaelis, 1971; Peiper, 1963).

In the area of perception, significant scanningof the face becomes apparent around seven weeks of age when there is a prominent scanning of the eye region (Bergman, Haith, & Mann, 1971; Haith, Bergman, & Moore, 1977), a finding that corresponds to naturalistic observations of enhanced eye-to-eye contact and expressions of interest at this age. Perhaps related to this is the fact that the visual cortical evoked response undergoes rapid maturational change between 4–8 postnatal weeks (Ellingson, 1960). There also appears to be a change in organization around two months with respect to orienting and attentiveness, one illustrated by heartrate responsiveness (Graham & Jackson, 1970) and visual attention (Kagan 1970a, b).

Conditioning and habituation studies indicate different results before and after two months. Before that time, classical avoidance conditioning is difficult and operant conditioning effects are shortlived. After two months, this is not the case. The same is true with habituation, wherein almost “heroic” measures are needed before two months for a successful experiment, whereas habituation can readily be established in auditory and visual modalities after that (see Jeffrey & Cohen, 1971; Sameroff & Cavanagh, 1979).

Another developmental shift in organization occurs during the age period of 7–9 months. In social-affective development, the differential responsiveness to stranger and caregivers, with fearfulness being shown to the stranger, is prominent. A similar shift, involving both behavior and heartrate, is apparent using the stimulus conditions of the visual cliff (Campos, Hiatt, Ramsay, Henderson, & Svejda, 1978). As was the case with social smiling and the first shift, we found that stranger fearfulness does not emerge without antecedents; certain behaviors (comparing faces and sobering to the stranger’s approach) regularly precede it in development. Other changes, including those involving cognition, sleep-state organization, and heartrate organization, have been reviewed elsewhere (Emde, Gaensbauer, & Harmon, 1976).

Our longitudinal research indicates a developmental curve with respect to amounts of wakefulness during the first year. We have found an increase of wakefulness during the first two postnatal months, followed by a plateau that is then followed by a further increase in wakefulness in the two-month period immediately preceding 7–9 months. This is in turn followed by a second plateau lasting until the end of the first year. We believe such a curve can represent a model for times of developmental shift. In contrast to our previous conceptualization, we no longer think of these shifts primarily as times of rapid change. Preceding each, and roughly corresponding to the times-of-wakefulness increment, there are approximately two months of preparation during which components of new behaviors appear. These are integrated into a new emergent organization at nodal times (two months and 7–9 months) and are followed by periods of developmental consolidation. Two other investigators have recently reported a major qualitative transition in infant behavior at similar age periods. McCall (1977), in reanalyzing data from the Berkeley Growth Study, found qualitative transitions at precisely these two age points. Kagan (1977), in summarizing his research program on cognitive development, presented compelling evidence for a behavioral reorganization at the time of the second shift.

Description of patterns leading to inferences about cognitive state in infancy as they relate to emotion are extremely important at this level of meaning. They have been given programmatic attention by Decarie (1965; 1978), Kagan (1971), Campos et al. (1978) and especially by Sroufe (1979; Sroufe & Waters, 1976). Sroufe presents a scheme for relating emotional, cognitive, and social development that integrates ideas from Piaget and Sander and is consistent with the scheme advocated in this essay. In our own work, we have become particularly interested in the signalling aspects of emotional expressions and the developmental progression from biologically organized states of social signalling to psychologically organized states of cognitive-affective signalling.

In terms of context, analyzing performance, competence, and relevance for organizational state are as important as they were for the level of biological response. Descriptive patterns must be anchored according to what usually occurs, what can be shown to be available under optimal or special conditons, and what has meaning in the lives of particular infants and families. There seems to be little controversy in the current literature related to these contextual questions, perhaps because investigators are apt to stay at one mode of sampling. Patterns of response related to psychophysiology, cognition and broader aspects of developmental state are typically tested in standardized laboratory conditions or under presumed “optimal” conditions for performance. Restricting this sampling mode can be misleading, as we found when studying infant sleep-onset patterns that differed drastically in our laboratory as compared with the usual home environment (Bernstein, Emde, and Campos, 1973; Kligman, Smyrl, & Emde, 1975). Lewis, Brooks-Gunn, and Haviland (1978) have pointed out that little work has been done integrating different measurements of emotional state, and have shown the complexities which arise when one attempts to relate changes in heartrate to facial expression in individual infants. In terms of exploring the context of sampling due to biological variation, studies of emotional state in Down’s syndrome infants promise to advance our knowledge of such processes in relation to the organization of both cognitive and social development (Cicchetti & Sroufe, 1978; Emde, Katz, and Thorpe, 1978).



At the Level of Enduring Trait

At the previous level of meaning, we considered emotional state as a relatively stable organization of emotions which appears at a biologically appropriate developmental level, and which is supplanted with further development. Such a designation of “state” reflects a basic developmental process involving change. Thus endogenously determined REM smiling gives way to exogenously determined smiling which conveys pleasure and reinforces parental approach behavior; this in turn becomes less automatic as social smiling becomes more situation- and person-specific. The process is also seen with the smile of recognitory assimilation which becomes prominent and fades when recognitory assimilation ceases to become effortful (McCall, 1972). Similarly, stranger fearfulness is over-ridden by further developmental factors along the lines of “separation-individuation” (Mahler, Pine, & Bergman, 1975). In other words, although the inference of organizational state is based on observations of repetitive patterns of behavior, these patterns shift as development proceeds. What endures is therefore at a different level of meaning.

Enduring emotional traits have to do with individual differences in response tendencies, moods, and temperament; they also lead to questions of pathology. We might assume that an “average expectable” individual would be predisposed by biology towards a basic ongoing mood of happiness with some outgoing engagement of the world. Yet it would also be true that such a person’s affective response tendencies would vary within each day in characteristic dynamic modes. Many questions exist about the dynamic features of emotional traits. How do emotional traits vary with endogenous biological rhythms such as sleep-wakefulness rhythms, basic rest activity rhythms, and hormonal rhythms? Do emotion traits typify characteristic ways of responding to stress?

Thomas, Chess, Birch, Hertzig, and Korn (1963) used “mood” as one of their nine categories of behavioral functioning for looking at temperament in individual infants. With data derived from mothers’ reports, they defined mood as “the amount of pleasant, joyful and friendly behavior, as contrasted with unpleasant, crying and unfriendly behavior [p. 41].” Not only did they find that most babies were regarded as “preponderantly positive in mood,” but that from one period to another (from 6–27 months) the patterning of mood showed the greatest stability of their categories. In spite of these promising beginnings with respect to maternal perceptions of moods in early childhood, little research attention has been given to the direct measurement of such moods and their individual differences (see Cytryn, 1976, and Pederson, Anderson, & Cain, 1976).

Aside from mood, it seems likely that a number of affectively related childhood traits or personality variables such as sociability, impulsivity, and perhaps even ego-control and ego-resiliency (Block & Block, this volume) would have their roots in infancy. In addition, a biosocial view might lead to the hypothesis that adaptively important affective structures having to do with learning, approach–avoidance, access to consciousness, and sociability could be recognizable as modes of behaving in infancy; these have to do with the general modulating functions of emotions and enduring individual differences in behavior might be expected.

Prediction of behavior from infancy to childhood has been poor in general, and there is compelling need for further longitudinal research to understand developmental transformations of emotional activity within individuals. Prospective studies often yield surprises that can correct limited impressions gleaned from retrospective study and from clinical populations. (For an account of some of our surprises, see the longitudinal study of infantile depression reported in Emde & Harmon, in press.)




The Social Domain

Increasingly, our research efforts have been devoted to the study of infant emotion in the social domain. Whatever else, our definition of an emotion is a social one. Further, although a baby cannot tell us how he or she feels, there is a communication of feelings to caregivers who can tell us how they feel in response to babies and who guide caregiving responses accordingly.


At the Level of Biological Response

Because they so directly communicate feelings and messages about need states, emotional expressions have been called the language of infancy. Although our longitudinal observations gave us certain convictions about regularities in caregivers’ interpretations and responses to infant expressions, more systematic study was called for. Further, the adult cross-cultural work with facial expressions suggested “species-wide” messages about specific emotions and focused our attention on questions of biological response patterns involved in infant-caregiver messages. What are the species-wide messages in emotional language? Who can send and receive what? What are the universals of patterned messages between infants and caregivers? Although the research described next centers on the face, this is only a beginning. We know for example that the dynamics of endogenously and exogenously determined eye behavior are complexly organized (Haith et al., 1977) and involved in a high degree of meaningful communication with caregivers (Brazelton, 1974; Emde & Brown, 1978; Robson, 1967; Stern, 1974; Tronick, Als, Adamson, Wise, & Brazelton, 1978) and that intriguing findings have appeared suggesting early postural communication systems (Condon & Sander, 1974; Meltzoff & Moore, 1977).

Adult Judgments of Infant Facial Expressions. A previous report (Emde, Katz, & Thorpe, 1978) describes our initial studies using modifications of the Ekman and Izard forced-choice procedure for adults judging still photographs of facial expressions of infants. Not surprisingly, we found that forced judgments using categories derived from adult peak emotional expressions appeared inappropriate for the 3-month-old, whereas encouraging consistencies emerged from free-response choices. Mothers understood more and wanted to tell us more than they could in the forced-choice task. We therefore pursued two approaches for global judgment studies of infant facial expressions. One involved sorting of pictures by similarities and subsequent multidimensional scaling analysis, and another involved free responses and subsequent analysis by categorizing. In all our studies, we have used adult women experienced with children as independent judges.

The multidimensional scaling approach adapted from Shepard (1962a, b; 1974) employs 25 judges who are asked to sort stimulus cards that may either be infant pictures or verbal responses of mothers to their own infants’ pictures. Judges are asked to sort these into one or more piles, putting those that seem to belong together in the same pile.

Sampling of infant facial expressions was begun in a limited fashion using 10 normal infants. Photographs were taken in standardized home sessions, beginning with infants in a wakeful state. A mother was asked to talk and play with her baby and the first five photos were taken at 30-sec intervals. The next two photos were taken with a stranger talking to the baby, and this was followed by two more photos taken during the presentation of a standard inanimate visual pattern. Next, 10 photos were taken at 30-sec intervals without any stimulus presentation. A final photo was taken during a loss-of-support stimuls (moro response). The procedure was modified at 12 months in the following manner: Four pictures were taken during maternal separation, four pictures during a stranger approach, five pictures when mother returned and greeted her infant, three more pictures when the infant was shown an inanimate object, five pictures during the infant playing peek-a-boo with mother, 10 pictures at 30-sec intervals with the infant left in an unstimulated condition, and three pictures when the infant was asleep.

One week after the taking of photographs, a visit was made to each mother and an interview conducted in order to get a mother’s responses to her own baby’s pictures. Interview responses were tape recorded and later transcribed. This latter procedure allowed us to do multidimensional-scaling analyses of mothers’ responses, as well as of original pictures. The results of both kinds of analyses have been consistent. Similarity sortings have been done for infants’ expressions at 2½ months, 3½ months, 4½ months, and 12 months of age and have involved eight different experiments each using 25 judges (Emde, Kligman, Reich, & Wade, 1978). At 2½ months, scaling solutions have been two-dimensional, with the first dimension easily characterized as “hedonic tone” and the second best characterized as “state.” After 3 months, three-dimensional scaling solutions predominate. In three-dimensional solutions, hedonic tone carries the most variance, activation appears as the second dimension, and an internally oriented/externally oriented dimension is the best description for the third dimension.

These results show a striking continuity with studies of adult emotional expression. A history of similar conclusions goes back to the thinking of Spencer (1890), Wundt (1896/1971), and Freud (1915/1968) and persists through the experimental investigations of Woodworth and Schlosberg (1954) Osgood (1966), Frijda and Philipszoon (1963), Frijda (1970), Gladstone (1962), and Abelson and Sermat (1962). As in our results, “pleasantness-unpleasantness” emerges as the major dimension, “activation” or “intensity” is the next most prominent dimension, and a third dimension is often suggested but frequently difficult to interpret. The third dimension is sometimes called “acceptance–rejection,” sometimes “control,” and sometimes “expressed feeling versus inner feeling.”

Our free-response approach is one that also makes use of multiple judges who are asked to give responses to the same infant pictures. As in our multidimensional scaling studies, all judges have been women experienced with children. They are given a set of instructions modified from the free response technique of Izard (1971), who devised this technique for cross-cultural studies of adults. Judges are asked to record in one word or phrase “the strongest and clearest feeling that the baby is expressing.” Izard found that the words used by adult subjects responding to photographs were relatively limited in number and obtained a large pool of judges to categorize such words in accordance with his scheme of fundamental emotions. We began with Izard’s accumulated lexicon of words for eight emotional categories and added a ninth, “bored-sleepy.” Over 99% of our responses are categorized automatically into one of these nine categories plus a 10th of “no emotion.”

Table 1.1 presents the results of free-response categorizing for the 70 infant photos samples for 3½ months and the 70 photos sampled for 12 months of age. The criterion for categorizing was agreement by more than one third of the judges. This relatively low criterion level permitted the possibility of blends with two emotions being judged beyond criterion. At the earlier age, photos meeting our one-third criterion for agreement included: interest (33%), joy (41%) distress (9%) sleepy (6%) and anger and fear (1% each). Nine percent of the pictures were blends; most of these were of interest combined with joy. At 12 months of age, 39% of pictures were classified as interest, 19% as joy, 12% as distress, 4% as surprise, 1% as sleepy and 1% each for anger, fear, and disgust. Fifteen percent of the pictures were categorized as blends; 6% were interest and joy, 5% sleepy and joy, 2% fear and interest, and 1% each for distress/anger and interest/surprise.


Table 1.1 Free-Response Categorizing of Infant Facical Expressions


	
	Single Emotion Categories
	Blend Categories



	
	Interest
	Joy
	Distress
	Sleepy
	Anger
	Fear
	Disgust
	Surprise
	Interest/Joy
	Sleepy/Joy
	Interest/Fear
	Distress/Anger
	Distress/Joy
	Interest/Surprise
	Unclassifiable





	3.5 months (N = 70 photos)



	Study 1 (22 Raters)
	21
	31
	5
	3
	1
	1
	—
	—
	3
	1
	—
	—
	1
	1
	2



	%
	30%
	44%
	7%
	4%
	1%
	1%
	—
	—
	4%
	1%
	—
	—
	1%
	1%
	3%



	Study 2 (26 Raters)
	25
	26
	7
	5
	—
	—
	—
	—
	5
	1
	—
	—
	—
	—
	1



	%
	36%
	37%
	10%
	7%
	—
	—
	—
	—
	7%
	1%
	—
	—
	—
	—
	1%



	Combined% (48 Raters)
	33%
	41%
	9%
	6%
	1%
	1%
	—
	—
	6%
	1%
	—
	—
	1%
	1%
	2%



	12 months (N = 70 photos)



	Study 1 (25 Raters)
	24
	12
	9
	2
	1
	1
	1
	3
	4
	3
	2
	1
	—
	1
	6



	%
	34%
	17%
	13%
	3%
	1%
	1%
	1%
	4%
	6%
	4%
	3%
	1%
	—
	1%
	9%



	Study 2(25 Raters)
	30
	15
	8
	—
	1
	—
	—
	3
	4
	4
	1
	—
	—
	—
	4



	%
	43%
	21%
	11%
	—
	1%
	—
	—
	4%
	6%
	6%
	1%
	—
	—
	—
	6%



	Combined% (50 Raters)
	39%
	19%
	12%
	1%
	1%
	1%
	1%
	4%
	6%
	5%
	2%
	1%
	—
	1%
	7%






As the result of our experience in longitudinal study, we (Emde, Kligman, Reich, & Wade, 1978) along with Sroufe (1977) speculated that expressions of fear, surprise, and anger were prominent only in the latter half of the first year. It seemed to us that this would be consistent with an epigenetic view of these emotions that might require more experience and cognition. The free-response data are inconclusive concerning age effects. Anger and fear were judged for one picture at 3½ months, and surprise appeared as a blend with interest. However, these judgments of categories did not replicate in our second study. At 12 months, there were similar findings with respect to anger and fear; and there were more pictures that reached criterion for surprise.

Reliability of Facial Judgments. Our two-study design (using the same pictures but with different groups of raters obtained at different times) gives us a chance to look at reliability of findings. Results are striking. At 3½ months, of the pictures categorized as a single emotion in the first study, 55 of 62 (89%) were judged beyond criterion level for the same category in the second study. At 12 months, such replication occurred for 45 of 53 (85%) of pictures categorized singly in the first study. But agreement is more dramatic when we consider the extent to which groups of judges agree that a given emotion category is present in our photographs. Correlations between Study 1 and Study 2 agreement levels on the four major categories are presented in Table 1.2. For all photos at both ages, judgment study correlations ranged from .84 to .96. Except for photos with zero values, correlations for photos ranged from .77 to .97. A somewhat surprising implication of these results is that groups of judges seemed to agree about low-signal-value emotional expressions in addition to high-signal-value expressions.


Table 1.2 Correlations Between Judgement Studies of Infant Photographs


	All Photos
	Photos Without Zero Values



	Emotion Category
	Number of Photographs
	Correlation
	Emotion Category
	Number of Photographs
	Correlation





	3.5 months, set 1



	Joy
	35
	.94
	Joy
	27
	.91



	Interest
	35
	.91
	Interest
	27
	.88



	Distrpss
	15
	.91
	Distress
	15
	.89



	Sleepy
	35
	.86
	Sleepy
	13
	.85



	3.5 months, set 2



	Joy
	35
	.96
	Jov
	25
	.94



	Interest
	35
	.84
	Interest
	30
	.84



	Distress
	35
	.94
	Distress
	20
	.92



	Sleepy
	35
	.94
	Sleepy
	11
	.94



	12 months, set 1



	Joy
	35
	.96
	Joy
	21
	.94



	Interest
	35
	.88
	Interest
	30
	84



	Distress
	35
	.92
	Distress
	16
	.90



	Sleepy
	35
	.91
	Sleepy
	14
	.93



	12 months, set 2



	Joy
	35
	.93
	Joy
	20
	.88



	Interest
	35
	.88
	Interest
	28
	.82



	Distress
	35
	.95
	Distress
	17
	.97



	Sleepy
	35
	.84
	Sleepy
	16
	.77






The reliability findings about emotional messages in these pictures are encouraging and point to the robustness of their signalling features. But there are many context questions. First, are these categories of messages wholly dependent on verbal mediation? Would they appear together in similarity sortings of pictures? The answer appears to be yes. In a study in which 50 raters were randomly assigned to either a similarity sorting task or a free-response labelling task, we found a strong tendency for pictures similarly labelled in the free-response paradigm to be close together in the three-dimensional space generated from multidimensional scaling (Emde, Kligman, Reich & Wade, 1978). There are of course multiple questions that need to be answered about sampling. We sampled infants’ facial expressions under special and somewhat arbitrary conditions and represented them in still photographs. “Usual performance” must be at some distance from these special conditions. One question in this area concerns the use of still photographs. Is the still photograph a meaningful unit when we know that emotional life is embedded in temporal patterns of activity? A study compared still photographs with movies. The movies contained 30-sec sequences of the infant’s face and upper torso which led up to each still photograph. In three separate experimental sessions, we found that more than 75% of our photographs that met criteria for stability were judged to be in the same category using our free-response categorizing technique, regardless of whether they were presented by movies or by slides. Disagreements were explained readily by the addition of new information occurring during the 30-sec movie segment; these included discrete events such as a yawn, eye closure, and smile. It seemed to us that within the 30 sec and under the conditions of our sampling, discrete events of emotional expression were reasonably well captured by our still photographs and that such expressions seemed to be communicated in small time units that may or may, not depend upon sequential coding for their interpretation.

Another question about “usual performance” had to do with the infant’s “behavioral day.” We had reason to believe from our prior naturalistic studies that our sampling of pictures underestimated sleep, underestimated periods around feeding, and overestimated periods with positive affective engagement. We therefore did a time-lapse video recording of an infant’s face and upper torso during a continuous 12 hour period from 8 a.m. to 8 p.m. The infant was 3½ months of age, and filming was done in the home with mother and infant instructured to carry on a “typical day.” Both were previously familiarized with the photographer and equipment and we subsequently established that the day of filming was typical for the baby in terms of sleep, wakefulness, and feeding when compared with records of the previous week. Further, we were able to compare amounts of wakefulness for 12 2-hr intervals of the 24 hr surrounding the filming with normative data previously collected from longitudinal studies involving 25 infants. For 11 of 12 2-hr intervals, the individual infant’s sleep was within one standard deviation of our normal group means. (The single exception was from 8 to 10 p.m., when the individual infant’s sleep was 1.7 standard deviations below the group mean.) After completion of filming, we sampled still photographs from our videotape at 10-min intervals throughout the 12-hr period. These photos were then judged by 25 women, as in our previous free-response catgegorizing studies. Figure 1.1 compares emotions derived from this infant with mean values derived from five infants of the same age previously sampled under our more arbitrary conditions. Comparison suggests that the previous conditions over-represented joy and under-represented sleep, and that blends were prominent in both methods of sampling. It should be mentioned that 77% of the remaining 12 unfilmed hours in the 24-hr day of our individual infant consisted of sleep; therefore, ours is undoubtedly a conservative estimate of that expression.


[image: ]Fig. 1.1.

What about optimal performance for emotional messages? Such a question might be phrased in terms of analyzing peak emotional expressions for infants. We are engaged in a collaborative study with Izard in which he has selected still pictures representing peak emotional expressions from videotapes of his infant studies. Our free-response categorizing indicates that blends are common, even among these pictures that were selected as examples of peak emotions. We are now estimating the extent of agreement between free-response categorizing experiments, whether done in Delaware with students (Izard’s judges) or in Denver with adult women experienced with children. The study is ongoing, but we are already gaining increasing conviction concerning the robustness of these messages, even with diverse groups of judges and with still photographs that do not offer sequential cues related to movement and that do not offer the multiple feedback confirmation for the kinds of affective messages we experience in real life. Table 1.3 presents some data from a preliminary experiment. The table is in a similar form as Table 1.2, but with correlations between two judgment studies we have carried out for 27 photographs selected by Izard. Each of the studies uses 25 adult women as judges, and correlations are for agreement levels on major emotion categories. Fear, anger, and surprise now appear as major emotion categories in addition to joy, interest, distress, and sleepy. Correlations range from .68 to .98. As in Table 1.2 correlations are computed for all photos as well as for photos without zero percent agreement values.


Table 1.3 Correlations Between Judgement Studies of Izard Infant Photographs (Set 1)


	All Photos
	Photos Without Zero Yalues



	Emotion Category
	Number of Photographs
	Correlation
	Emotion Category
	Number of Photographs
	Correlation





	Joy
	27
	.98
	Joy
	1
	.98



	Interest
	27
	.94
	Interest
	14
	.91



	Distress
	27
	.93
	Distress
	20
	.88



	Sleepy
	27
	.68
	Sleepy
	6
	.90



	Fear
	27
	.88
	Fear
	15
	.83



	Anger
	27
	.83
	Anger
	13
	.81



	Surprise
	27
	.97
	Surprise
	6
	.98






Emotional Signalling. The study of deviation and individual differences are useful strategies for understanding the relevance of emotional signalling. One deviant infant group we have studied consists of those with Down’s syndrome and their caregivers. We found evidence that Down’s syndrome messages are noisier (Emde, Katz, & Thorpe, 1978) and are often disappointing to parents (Emde & Brown, 1978). As the result of multidimensional scaling analyses of mothers’ original responses to their own Down’s infants’ pictures and of separate analyses of the pictures themselves, we were able to show that the noise originated in the infant signals rather than in the mothers’ original interpretations of these signals. Down’s syndrome emotional expressions are more ambiguous and apt to be less intense. There is a few weeks’ delay in the onset of the social smile, but parental disappointment typically results from its dampened intensity. There is a bilateral upturning of the corners of the mouth, but cheeks and eyes typically do not participate. There is no brightening of the eyes, there is poor eye-to-eye contact, and there is little activation or bicycling of the arms and legs as one would expect from the normal 3–4-month-old. Individuals experiencing this sequence feel let down. Instead of rewarding a social interaction, instead of engaging and “being fun,” it tends to disappoint because it violates our expectations. That there may be a general deficit in the activation of emotional expression in Down’s syndrome is the subject of further study, and it is noteworthy that Cicchetti and Sroufe (1978) found a dampening of negative as well as positive expressions during the first two years of Down’s syndrome develpment, a finding that could not be accounted for strictly in terms of delayed cognitive development.

Thinking about relevance and meaning leads us to the more general question of understanding “signal-operating” features as opposed to “receiver-operating” features (Green & Swets, 1966) of emotional messages between infants and caregivers. Such an understanding is crucial for any analysis of individual differences. Perhaps one could assume there is a biological potential for both species-wide expression and species-wide recognition of infant emotional expressions. If so, a masking experiment in which an ambiguous facial signal was presented to judges might result in regularities for defining receiver-operating features. This experiment has yet to be done for infant signalling. The other side of the system, that of caregiver signalling to infants and of infant receiver-operating features, is uncharted territory (Hoffman, 1978).

Our understanding of meaning will also be enriched by studying the adaptive significance of variations in infant-caregiver messages, especially when attention is given to groups “at risk” for deviant communication. As a start in this direction, we are seeking to characterize individual differences in mothers’ interpretations of infant signals and also in infant signals themselves. We have developed standard sets of infant pictures at 3 and 12 months and have generated computerized normative data for an appropriate form of multidimensional scaling (INDSCAL of Carroll & Chang, 1964) and for free-response categorizing. Studies are under way with teenage mothers, parents of infants wherein there has been prolonged neonatal separation, and parents who are referred for evaluation of child abuse and child neglect. Other studies with parents of children with known psychopathology are planned.

Much work needs to be done to describe and understand individual differences with respect to infant signals. Individual features of Down’s syndrome infants and other handicapped infants, because of wide intragroup variation, offer opportunities for understanding developmental consequences. In addition, autistic infants who have been hypothesized to have an early defective “sending power” with respect to emotional messages (Schopler, 1965), may offer opportunities for understanding processes involved in the pathogenesis of that disorder.

Another intriguing aspect of our understanding the context for emotional signalling has been opened up by a recent study that found a positive relationship between the frequency of predicted facial components for expression of an emotion and the independent global judgment of that emotion (Hiatt, Campos, & Emde, 1977). An ongoing study seeks to pursue these findings with several independent judgment tasks. As important as it is to study the instances of positive relationship between global judgments of emotion and predicted facial components, we are especially intrigued with findings where reliable global judgments of emotion occur in the absence of predicted components. Global judgments of emotion, even from still photographs, appear to be based on more information than we currently capture from our facial pattern analysis.



At the Level of Organizational State

In the social domain, the level of organizational state is interactional rather than internal. The description of behavioral patterns is intended to answer questions about the level of communication that has evolved between partners within an infant-caregiver system. Our own research program has barely approached the threshold of this level of meaning; but it has been discussed by others in terms of what has been negotiated (Sander, 1975), what has been transacted (Sameroff, 1975), and in terms of the characteristics of mother–infant synchrony (Brazelton, 1974; Tronick et al., 1978).

Theodore Gaensbauer, working in our infancy laboratory, has developed a program for assessing organizational states of emotional interaction in infant–caregiver pairs wherein there is documented or suspected child abuse or neglect (Gaensbauer & Sands, 1979). Robert Harmon has developed a research program for assessing similar features in the emotional interaction and play of infant–caregiver pairs in a longitudinal study of premature and full-term infants.

In terms of context analysis, one must ask the logical questions about such patterns: To what extent are the described patterns usual, to what extent are they special, and to what extent are they relevant in the life of a particular infant and his family? Questions about how these states of organization came about shade into questions at the level of enduring trait. Nonetheless, there are indications that such states involve intricate moment-to-moment reciprocal exchanges of affective expressions for their maintenance. If 1–4-month-old infants do not receive normal feedback from caregivers in face-to-face interaction, if their mothers remain still-faced for example, they may react with distress and withdrawal (Tronick et al., 1978). Of equal importance is the fact that mothers find it very uncomfortable to sit still-faced and not respond to their infants’ overtures during a 3-min experimental period. An implication of this work and that of Stern (1974) is that each partner has a lot at stake in the maintenance of a continued level of organization for affective reciprocity.



At the Level of Enduring Trait

We are at the earliest phases of being able to describe and analyze enduring traits of interaction. Yet I think the prospects are for major advances. The work of Thomas, Chess, and Birch (1963, 1968) on infant temperament actually concerns parental perception of infant temperament. Following their innovative lead, a number of second-generation parental perception scales are now being developed that have advantages in terms of known psychometric properties, usefulness at different ages, and convenience for studying individual differences (Carey, 1970; Pederson, Anderson, & Cain, 1977; Rothbart, 1978). Parental perceptions are worthy of study in their own right, and it is important to realize they are not the same as infant temperament. However, I believe that Thomas et al. may have tapped a more complex interactional system in demonstrating their developmental continuities; perhaps they have discovered enduring interactional traits. Perhaps what has been called “infant temperament” refers to fundamental adaptational modes, to dynamic equilibria characterizing parent-infant relational systems over the course of development. Individual differences of infants are not stable in any simple way; perhaps there are relational “constants” that will give us a research handle on developmental continuities. I believe the work of Sroufe and Waters (1977) showing organizational continuities in post-separation reunion behaviors between infants and mothers at 12 and 18 months illustrates the promise of such an approach. In addition Sander (personal communication) in a 20-year followup of families originally studied in the Boston infant development study (Sander, 1962; 1964) has been most impressed by the remarkable continuity of family styles of interaction over this time span.





Social Definition of Infant Emotions and Challenges for Understanding Meaning

At this point I would like to offer some thoughts about the ways we attribute emotion to infants. Broadly speaking, such a discussion belongs in the social domain of our biosocial scheme, but I offer it separately since it offers a number of challenges for understanding meaning.


Parental Attribution

We have taken the position that the best starting point for defining infant emotions is in terms of what is seen by parents, since their interpretations are likely to make a difference in an infant’s life. Let us consider the example of anger. As scientists, we may choose to say that anger occurs in development when an infant shows a particular facial expression, has a particular posture, and/or demonstrates an instrumental behavior such as banging a frustrating object. But in our longitudinal studies we have encountered mothers who interpret an “angry cry” during the newborn period, a cry that is intense, prolonged, and occurs in a particular context. The context is usually one in which the mother feels her infant is expressing a need that she is unable to meet; in other words, she feels she is the cause of frustration. A common example occurs with a hungry infant who cannot be attended to immediately because mother is preparing the family meal. Still other mothers have told us that their babies do not express anger until the end of the first year when they have temper tantrums. Similar observations could be made concerning individual differences for maternal interpretations of surprise, fearfulness, and other emotions. It seemed to us that there is need for a systematic developmental study of parental attributions of emotions in their infants. We have begun such a study, surveying mothers of infants of different ages in the Denver area using both face-to-face interviews and a mail-survey approach. The initial part of this study is cross-sectional, with mothers of infants ranging in age from 1–18 months (N = 30 at each infant month). In addition to obtaining demographic information, we ask mothers if their babies have shown any of a variety of different emotions. Each mother is then asked to fill out the Differential Emotions Scale (DES) of Izard (1972) as it applies (1) to her baby, and (2) to herself. The DES lists 30 words that describe feelings, three for each of 10 emotions. Mothers are requested to indicate the frequency with which these feelings have been expressed (by her baby) or experienced (by herself) during the past week.

A factor analysis of maternal DES responses of 230 subjects (for experienced emotions) gave support to our assumption that words were understood by mothers. The factor structure originally obtained by Izard (1977) was closely duplicated, with eight clear factors emerging in our analysis. One factor combined items for anger and distress; and separate factors were obtained for joy, fear, surprise, interest, shyness, contempt, and guilt. There was no clear factor corresponding to disgust, and two of the 30 items did not load on any factor.

Although data collection is incomplete, Table 1.4 gives some preliminary findings with respect to the age of first occurrence of infant emotions. Groupings are according to infant age at the time of the survey and are for 2–4 months, 5–6 months, 7–8 months, 11–12 months and 17–18 months. All mothers felt that interest and joy were present in their infants, regardless of the baby’s age. Further, there was high attribution of emotion at the early months for surprise, anger, fear, and distress. Shyness and sadness were attributed much less and, throughout the age range surveyed, disgust, contempt, and guilt were never seen as present by a majority of mothers for their infants. When comparing the onset of emotions for different infant ages, one is confronted with confounding factors resulting from differences in maternal observation time and differences in maternal memory. Mothers of older infants will have more observation time, but will have more to remember. In spite of these problems, the mean age for the first occurrence of emotions by age suggests that there are differences among emotions. The table illustrates that these differences persist even when some emotions are judged as present by a minority of mothers.


Table 1.4 Age of First Occurrence of Infant Emotions


	Emotion
	Age (in months)
	N
	% Answering That Emotion Has Appeared
	X¯ Oceurrence, if Present (in months)





	Interest
	2–4
	37
	100
	1.6



	
	5–6
	61
	100
	1.5



	
	7–8
	90
	100
	2.0



	
	11–12
	63
	100
	2.4



	
	17–18
	59
	100
	2.8



	Joy
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