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Abstract 

In a longitudinal study, twenty subjects were introduced to twelve stimuli as infants (seven to thirteen months old) 
and twelve similar stimuli when they were preschoolers in early childhood (three through five years old). Video 
recordings were made of their emotional expressions and analyzed according to Parameters of Emotional Expression 
(PEEX) measuring latency, intensity, and duration of emotional expression. Overall latency measures suggest 
moderate levels of stability but no continuity. Overall duration measures suggest a lack of both stability and 
continuity. More research is needed to understand these varied results. Interestingly, intensity measures, while 
lacking stability, appear to be modulating between infancy and early childhood. Those with higher levels of intensity 
are moving toward lower levels of intensity and vice versa. These results are consistent with Thomas and Chess’ 
“Goodness of Fit” model. Establishing normative data is useful in not only defining normal development but also in 
understanding deviations from normal development. This information, when coupled with future research, may help 
provide guidance to primary caregivers, professionals, and social policy makers.  
 

Introduction 

Emotional development consists of age-related changes in emotional reactions. Emotional 

reactions are expressed through behavior such as facial muscle movements, vocalizations, 

gestures and bodily postures. Important aspects of emotional development include descriptive 

research on how emotional expressions change with age, what is typical at different 

developmental periods, how individuals differ within the normal range, whether or not 

individuals show stability in emotional expression over time, and whether there is continuity or 

discontinuity in the development of emotional expression from one developmental period to 

another.  

Information about normal emotional development is important because it may lead to 

identifying those individuals who are not developing normally, and are at risk for emotional 

disorders. One way of viewing psychopathology is that it is on a continuous dimension with 
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normal behavior.1 From this view, what differentiates normal from abnormal behavior is a matter 

of degree or quantification.2  Applying this approach to emotional development requires the 

description of normal emotional behavior in quantified terms at various periods of development. 

Once normal patterns of emotional behavior are described over time, early deviations from 

normal developmental pathways can be identified. This in turn will lead to early identification of 

children at risk for emotional disorders and possibly guide social policy for early interventions. 

According to Pollak, “it is clear that learning about emotions proceeds swiftly in nearly all 

children” (102), and learning may result in either normal or maladaptive patterns of emotional 

behavior.3 

Maladaptive patterns develop over time and result from interactions between the child 

and environmental conditions.4 The child brings individual differences based on heredity, such 

as temperament, to the interaction. Environmental conditions include social interactions with 

others. Developmental systems models explain how individual differences based on heredity 

(nature) and environmental experiences (nurture) interact over time to influence development.5 

According to Gottlieb's model there are different levels of activity, which influence each other 

over time.6 For example genetic activity (first level) influences physiology (second level). 

Physiological activity, such as neural activity, influences behavior (third level).  And behavior 

has an effect on the environment (fourth level). And each of these influences is bidirectional. 

                                                 
1 Michael Rutter, “Epidemiological-Longitudinal Approaches to the Study of Development,” in The Concept of 
Development, The Minnesota Symposia on Child Psychology, Vol. 15, ed. W. Andrew Collins (Hillsdale, NJ: 
Lawrence Erlbaum Associates, Inc, 1982), 123 (hereafter cited as Epidemiological-Longitudinal Approaches). 
2 Ibid, 123. 
3 Seth D. Pollak. "Experience-Dependent Affective Learning and Risk for Psychopathology in Children, Experience-
dependent affective learning and risk for psychopathology in children," Annals of the New York Academy of 
Sciences 1008 (2003): 102, (hereafter cited as Experience-Dependent Affective Learning). 
4 Ibid, 108. 
5 Gilbert Gottlieb. “Epigenetic Systems View of Human Development,” Developmental Psychology 27, no. 1 
(1991): 5 (hereafter referred to as Epigenetic Systems). 
6 Ibid, Epigenetic Systems, 5-6. 
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Therefore the environment can affect behavior, behavior can influence neural activity (level of 

physiology), and physiology can influence genetic activity.  

Emotional expression is at the behavioral level.  It is directly influenced by both 

physiology (such as neural activity) and the environment (such as social interactions). Because 

these influences are bidirectional, emotional expressions also influence social interactions. 

Emotional expressions function as a form of communication in social interactions. Emotional 

expressions are a way of communicating internal states, such as feelings, to others.7 For 

example, when people feel happy, they smile. Communicating feelings and internal states to 

others is extremely important during infancy, since infants have not yet developed conventional 

language.8 Internal states, such as hunger, and feelings, such as joy, are communicated to others 

through emotional expressions. These expressions give caregivers a clue about the infant’s 

internal states and feelings. Emotional expressions are important in eliciting care-giving from 

adults during infancy.9  

Descriptions of normal emotional expressions in infants are extensive.10 However, the 

description of emotional expressions in normal children during early childhood is limited.11 

                                                 
7 Carroll E. Izard. The Psychology of Emotions (New York: Plenum Press, 1991), 5 (hereafter cited as Psychology of 
Emotions). 
8 Ibid, Psychology of Emotions, 5, 9; Colwyn Trevarthen. “Facial Expression of Emotion in Mother-Infant  
Interaction,” Human Neurobiology 4 (1985): 21, 23. 
9 John Bowlby. Attachment and Loss: Vol 1. Attachment. (New York: Basic 
Books, 1969): 198 - 209; Izard, Psychology of Emotions, 5. 
10 Cossette, Pomerleau, Malcuit, and Kaczorowski, “Hand, Arm and Facial Actions of 
Young Infants to a Social and Nonsocial Stimulus,” 693-709; Jeannette M. Haviland and Mary Lelwica, “The 
Induced Affect Response: 10-Week-Old Infants’ Responses to Three Emotional Expressions,” Developmental 
Psychology, 23, no. 1 (1987): 97-104; Denise L. Haynie and Michael E. Lamb, “Positive and Negative Facial 
Expressiveness in 7-, 10- and 13-Month-Old Infants,” Infant Behavior and Development, 18, no. 2 (1995): 257-259; 
Susan W. Hiatt, Joseph J. Campos, and Robert N.Emde, “Facial Patterning and Infant Emotional Expression: 
Happiness, Surprise, and Fear,” Child Development, 50 (1979): 1020-1035; Carroll E. Izard, Christina A. Fantauzzo, 
Janine M. Castle, O. Maurice Haynes, Maria F. Rayias, and Priscilla H. Putnam, “The Ontogeny and Significance of 
Infants’ Facial Expressions in the First 9 Months of Life,” Developmental Psychology, 31, no. 6 (1995): 997-1013; 
Carroll E. Izard, Elizabeth A. Hembree, and Robin R. Huebner, “Infants’ Emotional Expressions to Acute Pain: 
Developmental Change and Stability of Individual Differences,” Developmental Psychology, 23 (1987): 105-113; 
Carroll E. Izard, Robin R. Huebner, D. Risser, G. C. McGinnes, and L. M. Dougherty, “The Young Infant’s Ability 
to Produce Discrete Emotion Expressions,” Developmental Psychology, 16 (1981): 132-140; Grazyna Kochanska, 
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Furthermore, much of the research on emotional expression in infants and children in early 

childhood focuses on describing specific emotional expressions, such as joy, anger or fear, when 

they appear in development, and in what contexts they appear. More quantitative methods of 

evaluating normal emotional development are now needed to supplement the descriptive 

research. Emotional expressions described in terms of latency (reaction time), intensity and 

duration (length) has been more recent.12 These parameters of emotional expression are a way of 

measuring any emotional expression to any stimulus in a quantitative manner. Since examining 

latency, intensity and duration of emotional expression is a new area of investigation, there is 

                                                                                                                                                             
Katherine C. Coy, Terri L. Tjebkes, and Susan J. Husarek, “Individual Differences in Emotionality in Infancy,” 
Child Development, 69, no. 2 (1998): 375-390; Langsdorf, Izard, Rayias, and Hembree, “Interest Expression, Visual 
Fixation, and Heart Rate Change in 2 to 8-Month-Old Infants,” 375-386; Legerstee, Corter, and Kienapple, “ Hand, 
Arm and Facial Actions of Young Infants to a Social and Nonsocial Stimulus,” 774-784; Michael Lewis, Steven M. 
Alessandri, and Margaret Wolan Sullivan, “Violation of Expectancy, Loss of Control, and Anger Expressions in 
Young Infants,” Developmental Psychology, 26, no. 5 (1990): 745-751;Christine Lilley, Kenneth Craig, and Ruth 
Eckstein Gruneau, “The Expression of Pain in Infants and Toddlers: Developmental Changes in Facial Action,” 
Pain 72 (1997): 161-170; Carol Malatesta-Magai, “Development of Emotion Expression during Infancy: General 
Course and Patterns of Individual Difference,” in The Development of Emotion Regulation and Dysregulation, ed. 
Judy Garber and Kenneth Dodge (New York: Cambridge University Press, 1991), 49-68; Carol Malatesta, Clayton 
Culver, Johanna Tesman, and Beth Shepard, “The Development of Emotional Expression during the First Two 
Years of Life,” in Monographs of the Society for Research in Child Development, 54, no. 1-2 (1989): 1-104; Craig 
R. Stenberg, Joseph J. Campos, and Robert N. Emde, "The Facial Expression of Anger in Seven-Month-Old 
Infants," Child Development, 54 (1983): 178-184; Cynthia A. Stifter, Nathan A. Fox, and Stephen W. Porges, 
"Facial Expressivity and Vagal Tone in 5- and 10-Month-Old Infants," Infant Behavior and Development, 12 
(1989): 127-137; Cynthia A. Stifter, and Wanda Grant, "Infant Responses to Frustration: Individual Differences in 
the Expression of Negative Affect," Journal of Nonverbal Behavior, 17, no. 3 (1993): 187-204; Colwyn Trevarthen, 
"Facial Expression of Emotion in Mother-Infant Interaction," Human Neurobiology, 4 (1985): 21-32; Katherine M. 
Weinberg and Edward Z. Tronick, "Beyond the Face: An Empirical Study of Infant Affective Configurations of 
Facial, Vocal, Gestural and Regulatory Behaviors," Child Development, 65 (1994): 1503-1516; Katherine M. 
Weinberg and Edward Z. Tronick, "Infant Affective Reactions to the Resumption of Maternal Interaction after the 
Still Face," Child Development, 67, no. 3 (1996): 905-914. 
11 Lisa J. Berlin and Jude Cassidy, "Mothers' Self-Reported Control of their Preschool 
Children's Emotional Expressiveness: A Longitudinal Study of Associations with Infant-Mother Attachment and 
Children's Emotion Regulation," Social Development, 12, no. 4 (2003): 477-495; Michelle Eskritt and Kang Lee, 
"Do Actions Speak Louder than Words? Preschool Children's Use of the Verbal-Nonverbal Consistency Principle 
during Inconsistent Communications," Journal of Nonverbal Behavior, 27, no. 1 (2003): 25-41; Pamela Garner, 
"Child and Family Correlates of Toddlers' Emotional and Behavioral Responses to Mishap," Infant Mental Health 
Journal, 24, no. 6 (2003): 580-596; Pamela W. Garner, Shannon Robertson, and Gail Smith, "Preschool Children's 
Emotional Expressions with Peers: The Roles of Gender and Emotion Socialization," Sex Roles, 36, no. 11-12 
(1997): 675-691; Linda L. Hestenes, Susan Kontos, and Yvonne Bryan, "Children's Emotional Expression in Child 
Care Centers Varying in Quality," Early Childhood Research Quarterly, 8, no. 3 (1993): 295-307; Michael Lewis, 
Margaret Wolan Sullivan, and Arthur Vasen, "Making Faces: Age and Emotion Differences in the posing of 
Emotional Expressions," Developmental Psychology, 25, no. 3 (1987): 690-697. 
12 Marta E. Losonczy, "Investigation of Emotional Development," 1-83.  
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little information about what is typical at different developmental periods, such as infancy and 

early childhood. In an earlier investigation, normal infants’ emotional expressions were 

described in terms of latency, intensity, and duration.13 The current study investigated normal 

emotional development by quantitatively measuring latency, intensity and duration of emotional 

expression at infancy and early childhood. These measures begin to establish baselines for 

normal development at these points and provide insights into the issues related to stability and 

continuity of emotional expressions over time.   

In addition, these parameters, latency, intensity and duration of emotional expression, are 

important because they reflect emotional processes, which are linked to underlying neurological 

processes. How neural mechanisms influence emotional expression can be explained by 

differential emotions theory.14 Emotions involve underlying neural processes, specific motor 

expression, and corresponding subjective feeling.15 Neural mechanisms are important in the 

activation of emotions and thereby influence the latency of emotional expressions.16 

Sensorimotor mechanisms are involved in the expression of emotions.17 By innervating muscles, 

nerves influence the muscle movements in the face, as well as muscle movements that influence 

vocalizations, gestures and bodily postures. The number of movements involved in an expression 

can be viewed as a measure of the intensity of that expression. Certainly, neural mechanisms 

influence the length of muscle contractions, and thereby influence the duration of muscle 

movements. On the basis of differential emotions theory, neural mechanisms influence 

                                                 
13 Ibid, 1-83. 
14 Izard, Psychology of Emotions, 40-54; Carroll E. Izard and Carol Malatesta, “Perspectives on Emotional 
Development I: Differential Emotions Theory of Early Emotional Development,” in Handbook of Infant 
Development, 2nd edition, ed. Joy D. Osofsky, (New York: Wiley, 1987): 494-554, (hereafter cited as Perspectives 
on Emotional Development). 
15  Izard and Malatesta, Perspectives on Emotional Development, 496. 
16 Carroll E. Izard, “Four Systems of Emotion Activation: Cognitive and Non-Cognitive  
Processes,” Psychological Review, 99, no. 3 (1993):74-77, (hereafter cited as Four Systems of Emotion Activation). 
17 Ibid, 77-78. 
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parameters of latency, intensity and duration of emotional expression.  Based on the assumption 

that neural mechanisms influence these parameters, one of the goals of this research is to provide 

normative information on latency, intensity and duration of emotional expression during infancy 

and early childhood. “Surprisingly, little research has focused on the mechanisms underlying the 

emergence of emotional processes in children, and the neurodevelopmental processes involved in 

the organization of affective systems remain largely unknown” (Pollak,103).18 The description of 

latency, intensity and duration of emotional expression may be a beginning point in examining 

emotional processes and their underlying mechanisms.  

In addition to providing quantitative descriptive information on emotional expression in a 

normal sample of children in early childhood, this study also analyzes similar information 

obtained from the same participants during infancy and compares the two. Does an intense infant 

become an intense preschooler in early childhood? That is a question of stability. The question of 

whether or not individuals are stable in their emotional expression over time is addressed. While 

the concept of stability can be defined in various ways, the following definition was adopted for 

use in this study: lack of differences or only slight differences in traits or behaviors when 

measured within the same group of individuals in different periods of life.19 In this study the 

same group of individuals was evaluated in terms of latency, intensity and duration of emotional 

expression during infancy and again during early childhood to examine whether or not 

individuals remain stable in their emotional expression. In addition to measuring overall stability, 

stability of specific emotional expressions, such as joy, anger or fear, was also examined in terms 

of latency, intensity and duration.  

                                                 
18 Pollak, Experience-Dependent Affective Learning, 103. 
19 Jan Strelau, “Stability Does Not Mean Stability,” in Temperament and Development in Infancy and Early 
Childhood, ed. Geldolph A. Kohnstamm, (Lisse, Netherlands: Swets and Zeitlinger, 1986): 59. 
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Understanding and measuring the continuity of emotional expressions over time is also 

important in establishing information on normal developmental pathways. Are infants very 

different in their emotional expressions from children in early childhood? If infants are not very 

different from children in early childhood, there is continuity in development. If infants are very 

different from children in early childhood, there is discontinuity in development. Discontinuity is 

indicative of stages in development. In this study, continuity or discontinuity in the expression of 

emotions from infancy to early childhood was investigated. Continuity in development was 

defined in terms of small increments of change that occur gradually over time.20  Discontinuity 

in development was defined in terms of change that is more abrupt or noticeable, reflecting a 

qualitative change.21 Analyzing the parameters of latency, intensity and duration of emotional 

expression from infancy to early childhood for signs of continuity or discontinuity would help us 

understand and measure stages in the expression of emotions from one developmental period to 

another. Continuity and discontinuity in the expression of specific emotions between infancy and 

early childhood was also examined.  

The purpose of this research was to use the quantitative measures of latency, intensity 

and duration to provide baseline quantitative descriptions of emotional expressions in normal 

children during early childhood; and to analyze issues of stability and continuity in emotional 

expressions from infancy to early childhood. Both stability and continuity issues were analyzed 

overall, including all emotional responses to all stimuli. Additionally, stability and continuity 

issues were analyzed more specifically with regard to specific emotional expressions. 

                                                 
20 Heinz Werner, “The Concept of Development from a Comparative and  
Organismic Point of View,” in The Concept of Development, ed. Dale B. Harris, (Minneapolis: University of 
Minnesota Press, 1957): 133. 
 
21 Ibid, 133. 
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Method 

Definitions 

Emotion refers to a particular set of neural processes, specific motor expression, and 

corresponding subjective feeling.22  

Basic emotions are emotions with innately determined neural substrates, a typical 

neuromuscular expressive pattern, and a distinct subjective feeling. Basic emotions include 

interest, joy, surprise, sadness, anger, fear, disgust, and contempt.23   

Emotional expression refers to changes in facial and bodily movements, as well as in 

vocalizations, in response to a particular stimulus.24  

Latency refers to the amount of time (in seconds) between the initial presentation of a 

stimulus and the beginning of an emotional expression on the face.25  

Intensity refers to the magnitude of an emotional expression, including facial, vocal and 

bodily components that occur during the same time, as measured on an ordinal scale.26  

Duration refers to the time (in seconds) between the onset and offset of facial 

expression.27  

Stability refers to lack of differences or only slight differences in traits or behaviors when 

measured within the same group of individuals in different periods of life.28 In this study it is 

measured in terms of correlations between infancy and early childhood in paired tests. 

                                                 
22 Izard and Malatesta, Perspectives on Emotional Development, 496.  
23 Ibid, 497. 
24 Ibid, 496-497. 
25 Izard, Psychology of Emotions, 50; Losonczy, Investigation of Emotional Development, 41. 
26 Losonczy, Investigation of Emotional Development, 41, 51, 124-125. 
27 Ibid, 124. 
28 Strelau, Stability Does Not Mean Stability, 59. 
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Continuity refers to small changes that occur gradually over time.29 In this study it is 

measured in terms of lack of statistically significant differences between infancy and early 

childhood.  

Discontinuity refers to changes that are more noticeable, reflecting a qualitative change.30 

In this study it is measured in terms of statistically significant differences between infancy and 

early childhood. 

Participants 

 Participants were twenty children who had participated in similar research as infants and 

returned to participate during early childhood. Potential participants had been identified through 

birth announcements in the newspaper. Families were each mailed a letter informing them of the 

study and providing them with a phone number to call for more information.  Parents interested 

in having their child participate in the study contacted the primary investigator by phone.  The 

longitudinal sample consisted of twenty children, sixteen girls and four boys. The children were 

mostly Caucasian and of middle class income and education.  

Developmental Screening 

 In order to assure that children were in the normal range of functioning for their age, 

screening devices were applied. In earlier research during infancy, APGAR scores had been 

obtained, with permission, from hospital records. Only infants with an APGAR score of seven or 

above, indicating good health were used in the final sample. Also during infancy, only infants 

who passed the Denver II, a pediatric screening tool for normal development, were used in the 

final sample. All children were given the Denver II again in early childhood.  Only children who 

were functioning in the normal range were included in the final sample. Also, parents of children 

                                                 
29 Werner, “The Concept of Development from a Comparative and Organismic Point of View,”  133. 
30 Ibid, 136. 
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in early childhood were given the Child Behavior Checklist to complete. Only children who were 

in the normal range were included in the final sample. All twenty children in the longitudinal 

sample had passed all screening devices both during infancy and early childhood.  

 

Procedures 

  Procedures were similar during infancy and early childhood. Parents interested in having 

their infant or child participate in the study contacted the primary investigator by phone. At that 

time, they were informed of the purpose and procedures of the research study.  Those interested 

in participation made an appointment. At Salisbury University, the parent was greeted and given 

an information sheet.  Any questions or concerns were addressed at that time.  During infancy 

the parent was given a consent form, a release of medical information form (to obtain APGAR 

scores from hospital records), and a demographic questionnaire. When children came in during 

early childhood, the parent was given a consent form, the Child Behavior Checklist and a 

demographic questionnaire to complete. Both during infancy and early childhood, the Denver II 

was administered to the child by the primary investigator. The parent was present throughout the 

procedure.  

  The parent remained with the child in the room where videotaping occurred. A 

Panasonic AG-188U VHS camcorder was used for videotaping. The camcorder was connected to 

a time-code generator (SMPTE F-22) that encoded the time in minutes, seconds and frames (1/30 

of a second) onto the videotapes.  In order to do so, the time-code generator was connected to a 

v.c.r., from which the tape actually recorded. 

  Both during infancy and early childhood, children’s emotional expressions were 

videotaped for thirty seconds following the presentation of each stimulus. The stimuli elicited 
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both positive and negative emotions. During early childhood, the following stimuli were used: 1) 

toy puppets, talking for thirty seconds, 2) a Halloween mask suddenly appears in the window for 

one second, 3) reciting a finger play (Eensy Weensy Spider) with child, 4) parent leaves room for 

thirty seconds, 5) while giving child a cookie it drops (child is given sticker instead), 6) a toy 

switch (toy carrot is put in hat and a rabbit puppet is pulled out, 7) an impossible puzzle (last 

piece does not fit), 8) an easy puzzle, 9) toy is taken from child, 10) child is given an empty box 

(wrapped like a present), 11) child is read a sad story, and 12) a loud noise (a key alarm sounds 

for two seconds). Each participant received a randomized order of the stimuli, with the exception 

that the Halloween mask was not one of the first four stimuli presented.  

  Similar, yet different stimuli had been used during infancy: 1) toy puppets talking for 

thirty seconds, 2) parent shows a still face (expressionless) for thirty seconds, 3) parent playing 

peek-a-boo for thirty seconds, 4) parent leaves the room for thirty seconds, 5) a stranger (student) 

approaches the child, 6) a toy switch (a different toy appears than was originally hidden), 7) a toy 

is placed just beyond reach, 8) infant is given a squeaky toy, 9) parent takes toy from child, 10) 

Winnie the Pooh pops up (three times), 11) a toy bug approaches child (three times), 12) a loud 

noise (a balloon pops only once).  

  Both during infancy and early childhood, parents were paid twenty dollars for their 

participation. Infants were given a pacifier to take home. During early childhood, children were 

given a toy to take home.   

Measures 

 Parameters of Emotional Expression (PEEX) allows for coding facial expression,            

vocalizations and bodily movements for a range of basic emotions under a variety of stimulus 
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conditions.  The form allows for recording of times when facial expression appears, peaks, and 

disappears.  

 Latency was defined as the amount of time between the initial presentation of a stimulus 

and the onset of an emotional expression on the face. This time was determined by looking at the 

times encrypted on the videotape at the beginning of a stimulus presentation and the beginning of 

a facial expression. The time was encrypted onto the videotape using a time code generator 

during videotaping. The time is measured in minutes, seconds and frames (1/30 second).   

Intensity referred to the magnitude of an expression. In this study the magnitude or 

intensity of an expression was examined in terms of three components: facial behavior, vocal 

behavior, and bodily postures or gestures. The time code in which the expression was at its peak 

or apex was used. The facial component of intensity was based on expression (muscle 

movements) in the three regions of the face: 1) brow, 2) eye/nose/cheek, and 3) mouth. Scores 

for facial intensity were dependent upon how many regions of the face were involved in an 

expression. For example, if only the mouth was involved in an expression, but the eyes and 

nose/cheek area were not involved, the facial intensity scored was “one.”  If all three regions of 

the face were involved in an expression, the facial intensity score was “three.”  In this study the 

magnitude of a facial expression was measured on a scale of zero to three, representing the three 

regions of the face involved in expression of emotions.  

The vocal component of expression also ranged from zero to three, depending upon 

specific types of vocalizations that occurred during the peak facial expression (between the peak 

and offset of the peak). Vocal expression was measured on an ordinal scale (0 – 3) in terms of 

whether or not specific types of vocalizations occurred in a given time frame (between the peak 

and offset of the peak facial expression). Low level vocalizations involved whispering; these 
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received an intensity score of “one.”  Moderate vocalizations involved comments at a normal 

tone, as well as giggling, laughing, and crying. Those vocalizations, being louder, scored a 

“two.” High intensity vocalizations involved loud vocalizations, such as loud crying, screaming, 

and squealing. High intensity vocalizations received a score of “three.” 

The bodily component of expression was based on whether or not specific gestures or 

body postures occurred during the peak facial expression. Examples of possible postures and 

gestures included: pointing to the stimulus, reaching for the stimulus, turning away from the 

stimulus, and putting the head in a downward position. Bodily expression was also measured on 

an ordinal scale (0 – 17) in terms of whether or not specific gestures occurred in a given time 

frame. While there were seventeen behaviors listed, actual scores ranged from zero to four, and 

an overwhelming majority of scores ranged from zero to three.  

The total intensity score was a sum of facial, vocal and bodily components. While 

originally these were to be equally weighted, the data naturally fell in such a way that weighting 

these components was not necessary. Total intensity scores ranged from zero to nine. Both 

vocalizations and bodily postures were analyzed in the time frame between the peak of facial 

expression and the offset of the peak.  

The duration of that emotional expression was defined as the time between the onset and 

offset of facial expression.  The time was determined by looking at the time encrypted on the 

videotape for the beginning of an expression and the disappearance of that expression.  

 Reliability - For reliability assessment, each participant was coded by two independent 

raters using PEEX. Reliability was first measured by how well the two raters agreed on what 

facial expression of emotion was being exhibited by a particular participant to a particular 

stimulus. A Cronbach’s alpha was computed for agreement on emotion by the two independent 
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raters using the constructed scale.  For the twenty longitudinal participants during infancy the 

alpha score for agreement on emotion by two independent raters was .747 for 240 observations 

(20 participants X 12 stimuli = 240 observations). For the same participants during early 

childhood the alpha score for agreement on emotion by two independent raters was .576 for 240 

observations (20 participants X 12 stimuli = 240 observations). 

  Next, inter-rater reliability for intensity of expression was examined for PEEX.  The 

total intensity score by each of the two raters for each participant for each stimulus was 

compared.  The total intensity score was the sum of facial intensity (scale of 0 - 3), vocal 

intensity (scale of 0 - 3), and bodily intensity (scale of 0 - 17); although scores never ranged over 

4). Again, a Cronbach’s alpha was computed.  During infancy, the alpha score for agreement on 

intensity of expression by two independent raters was .643 for 240 observations (20 participants 

X 12 stimuli = 240 observations). During early childhood the alpha score for agreement on 

intensity of expression by two independent raters was .720 for 240 observations (20 participants 

X 12 stimuli = 240 observations).  

 Coding 

In order to become proficient in coding muscle movements in the face, students were first 

trained in using the Maximally Discriminative Facial Movement Coding System, MAX.31 A 

training tape obtained from the author of MAX was used for this purpose. Students each had an 

initial two-hour training session with the instructor introducing them to MAX. Then students 

practiced coding with the use of the training tape. As instructed by the MAX manual, proficiency 

in coding was determined by a minimum of 80 percent agreement with the MAX training 

material codes. Once proficient in MAX codes, students received additional training in coding 

                                                 
31 Carroll E. Izard, The Maximally Discriminative Facial Movement Coding System, (Newark, DE: University of 
Delaware, 1995), videotape and manual with supplement. 

 14



Forum on Public Policy  

subjects using PEEX. Students were trained using a videotape of an actual participant who was 

not selected for the final sample. 

Each participant was exposed to twelve stimuli during infancy and twelve stimuli during 

early childhood. Each of those observations was coded by two independent raters. After each 

observation was coded, the specific emotion could be identified by examining combinations of 

muscle movements in the face, and looking up the combination of codes in the MAX manual 

supplement.32 Only observations which had an emotional reaction were used in the statistical 

analysis.  

Results 

  This study examined twenty longitudinal participants during infancy and again during 

early childhood. Only participants who had passed screening for normal development utilizing 

APGAR scores during infancy, the Child Behavior Checklist during early childhood and the 

Denver II both during infancy and during early childhood were included in the longitudinal 

sample. Both during infancy and early childhood participants were exposed to twelve different 

stimuli in a laboratory setting and their responses were video recorded. The stimuli used during 

early childhood were similar in general type as those used during infancy. Only those 

observations that resulted in a definable emotional expression were used in the statistical 

analysis. An individual overall average score for latency, intensity and duration of emotional 

expression was computed for each participant. The individual overall average score was based on 

emotional responses to twelve stimuli, combined without reference to the specific emotion 

exhibited. One of the objectives of this paper was to begin to develop specific quantitative 

information on normal emotional development for both infants and those in early childhood. This 

information can be useful in not only defining normal emotional development, but also in 
                                                 
32 Ibid, 1-47. 
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understanding deviations from normal development. Individual overall average scores for 

latency, intensity and duration of emotional expression during infancy and again during early 

childhood are provided in Table 1. 

A second objective of this paper was to examine stability of emotional expression from 

infancy to early childhood. Stability was first analyzed in terms of individual overall stability. To 

examine whether individuals tend to remain stable from infancy to early childhood, individual 

overall average scores for latency, intensity and duration of expression (all stimuli combined) 

were calculated. The individual overall average latency during infancy was compared to the 

overall average latency during early childhood using correlations in paired samples tests. These 

correlations represent the degree to which individual responses within a group remain constant 

over time. The correlation for latency was somewhat moderate (r = .381, p < .097), indicating a 

certain degree of stability in latency from infancy to early childhood. The intensity of expression 

during infancy was compared to that of early childhood using the same technique. The 

correlation for intensity of expression was moderate, yet negative (r = -.530, p < .016). The 

negative correlation suggests that infants who were more intense in their expression became less 

intense in their expression, and infants who were less intense in their expression became more 

intense in their expression. The individual overall average duration of expression during infancy 

and early childhood was also compared. The correlation for duration of expression was weak (r = 

-.223, p <.345), indicating little or no stability in the duration of expression from infancy to early 

childhood. 

In addition to examining individual overall stability, whether or not individuals are stable 

in their emotional expressions of specific emotions was examined. For this analysis individual 

scores were computed for average latency, intensity and duration for each specific emotion at 
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both infancy and early childhood. The individual average latency for a specific emotion during 

infancy was compared to the individual average latency for that specific emotion during early 

childhood using correlations in paired samples tests. These correlations represent the degree to 

which individual responses within a group remain constant over time. Intensity and duration of 

specific emotional expressions were analyzed using the same technique. For the emotion of joy, 

the correlations for latency (r = -.202, p < .407) and duration (r = .178, p < .466) of emotional 

expression were relatively low. The correlation for intensity of expression for joy was moderate, 

yet negative (r = -.481, p < .037). The negative correlation indicates that those who were more 

intense in their expression of joy became less intense, and those who were not as intense in their 

expression of joy became more intense.  

For the emotion of interest, correlations for latency (r = .319, p < .228) and intensity (r = 

-.311, p < .242) were fairly moderate, whereas the correlation for duration (r = -.182, p < .501) 

was lower. The negative correlation for intensity of expression implies that those who were low 

became higher and those who were higher became lower on intensity of expression. Overall, 

there appears to be little stability in the expression of joy and interest from infancy to early 

childhood as measured in terms of latency, intensity and duration of expression. There was not 

enough data to assess the emotions of surprise, fear, anger and sadness. 

A third objective of this paper was to examine the level of continuity or discontinuity in 

the development of emotional expression from infancy to early childhood. Examining overall 

levels of continuity or discontinuity was based on individual overall average scores for latency, 

intensity and duration of emotional expression (all stimuli combined). Paired samples t tests were 

used to compare means from infancy to those of early childhood. The mean latency during 

infancy (for all infants) was significantly different (t = -9.696, p < .0001) from mean latency for 
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all children during early childhood. Mean latency during infancy was 6.34 seconds (SD = 3.14), 

whereas mean latency during early childhood was 36.87 seconds (SD = 14.98). This significant 

difference in latency from infancy to early childhood suggests that there is discontinuity in 

latency of emotional expression between infancy and early childhood. This is evident in figure 1; 

each participants’ individual average latency time at infancy and early childhood was plotted. 

Infants’ latency times (in seconds) fall in a different range from the latency times of the same 

participants in early childhood. It is evident that latency times become significantly longer in 

early childhood.  

While there appears to be discontinuity in latency of emotional expression, the results for 

intensity of expression showed continuity. The mean intensity of expression for all infants during 

infancy was not significantly different from the mean intensity of all children during early 

childhood (t = .096, p < .924), indicating high levels of continuity from infancy to early 

childhood. The mean intensity of expression during infancy was 3.38 (SD = .92) and the mean 

intensity during early childhood was 3.34 (SD = 1.04). This continuity is evident in figure 2; 

each participants’ individual average intensity of expression score (in terms of behavior) was 

plotted for both infancy and early childhood. The range of intensity scores for emotional 

expression was mainly in the same range during both infancy and early childhood. 

There was a significant difference in the mean duration of expression from infancy to 

early childhood (t = -8.655, p < .0001); again indicating discontinuity in development. The mean 

duration of emotional expression during infancy (for all infants) was 15.27 seconds (SD = 5.33) 

whereas the mean duration of emotional expression for all children during early childhood was 

49.63 seconds (SD = 15.79). This discontinuity in development is evident in figure 3; each 

participants’ individual average duration of expression (in seconds) was plotted both during 
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infancy and early childhood. The duration of emotional expressions during infancy was mainly 

in a different range from the duration of emotional expressions in early childhood. It appears that 

emotional expressions are discontinuous and longer in duration during early childhood than 

during infancy. In summary, these results suggest that emotional expressions measured in terms 

of latency and duration are discontinuous from infancy to early childhood; whereas emotional 

expression measured in terms of intensity is continuous from infancy to early childhood.  

 Continuity in the expression of specific emotions from infancy to early childhood was 

examined by comparing the individual average latency, intensity, and duration of each specific 

emotion at those two times using paired samples t tests. There were significant differences in 

mean latency times between infancy and early childhood for joy (t = -3.664, p < .002) and 

interest (t = -4.917, p < .0001).  This indicates there may be discontinuity in latency time for 

those emotions between infancy and early childhood. There were no significant differences in the 

means for intensity of joy (t = .875, p < .393) or interest (t = -1.976, p < .067) from infancy to 

early childhood. For duration of emotional expression there were significant differences between 

means during infancy and early childhood in the expression of joy (t = -7.574, p < .0001) and in 

the expression of interest (t = -4.131, p < .001). These significant differences in the duration of 

expression point to discontinuity in the duration of the expressions of joy and interest.  

Discussion 

The purpose of this research was to provide quantitative baseline descriptions of 

emotional expressions in normal children during infancy and early childhood using the measures 

of latency, intensity and duration of emotional expression. It is also the purpose of this research 

to use the same measures to assess the overall stability and continuity of emotional expression 

(all stimuli combined), and to assess the stability and continuity of specific emotions.   
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  Twenty participants were screened for normal development and observed during infancy 

and again during early childhood. On both occasions, participants came into the laboratory and 

were exposed to twelve different stimuli that were designed to be similar in both cases. Their 

emotional expressions in response to those stimuli were videotaped, coded, evaluated for 

reliability, and analyzed. Parameters of latency of emotional expression (from the onset of the 

stimuli to the onset of the emotional expression), intensity of emotional expression (facial, vocal 

and bodily behaviors) and duration of emotional expression (from onset of emotional expression 

to the offset of the emotional expression) were examined at infancy and again at early childhood 

and then compared.  

  One of the objectives of this paper was to begin to develop specific quantitative 

information on normal emotional development for both infants and those in early childhood. This 

information can be useful in not only defining normal emotional development but also useful in 

understanding deviations from normal development. This information, when coupled with future 

research, may help provide guidance to primary caregivers, professionals, and social policy 

makers. The baseline information for the latency, intensity, and duration of emotional expression 

at infancy and at early childhood is provided in Table 1. These scores represent an individual 

overall average score for each participant across all twelve stimuli. As can be seen from Table 1, 

the individual overall average latency during infancy ranged from 1.83 seconds to 14.07 seconds 

while the individual overall average latency during early childhood ranged from 13.10 seconds to 

64.89 seconds. Individual overall average intensity of expression scores ranged from 1.90 to 5.67 

at infancy and from 1.80 to 6.75 at early childhood. Individual overall average duration of 

expression during infancy ranged from 4.63 seconds to 24.01 seconds and ranged from 18.67 

seconds to 78.63 seconds at early childhood. The duration of these expressions is longer than 
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anticipated, based on other research.33 The duration of emotional expressions, such as joy and 

interest, may have been influenced by the stimulus presentation, for example a thirty second 

puppet show or completing a puzzle. In general, however, the wide range of individual scores 

reflects significantly the wide range typically associated with individual differences. One of the 

challenges of future research will be to make sense of these differences and to develop models 

that signal when expressions are perceived to be outside of the normal range. 

  The second purpose of this study was to analyze aspects of stability and continuity of 

emotional expressions from infancy to early childhood. First individual overall measures of 

latency, intensity, and duration of emotional expressions were used to assess stability and 

continuity in development. Second, measures of latency, intensity and duration were used to 

assess the stability and continuity of specific emotions.   

  Individual overall stability was examined by comparing individual overall average 

latency, intensity and duration of emotional expression for each participant during infancy and 

early childhood. Correlations in paired tests were used to examine stability, i.e., whether 

individuals remain in the same place within their group or not. Strong correlations show that 

individuals maintain their same relative positions in the group over time and therefore are stable 

in their emotional expressions.  Weak correlations suggest that individuals are changing in how 

they express themselves as compared to others in the group and therefore are not stable with 

regard to those expressions.  

  In general, individual overall stability as measured by the parameter of latency revealed 

a moderate correlation. This indicates stability in latency of emotional expression from infancy 

to early childhood. The individual overall stability of latency across various stimulus conditions 

points to how individuals are the same in their reaction time from infancy to early childhood 
                                                 
33 Izard, Psychology of Emotions, 50; Izard and Malatesta, Perspectives on Emotional Development, 513. 
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relative to others in the group. This suggests that individual differences in latency remain 

relatively stable from infancy to early childhood. Individual differences in latency may be 

influenced by underlying neurological processes. This is consistent with Differential Emotions 

Theory, which states that underlying neurological processes are important in the activation of 

emotions.34  Furthermore, individual differences in sensory thresholds, an aspect of 

temperament, influence latency by the amount of stimulation that is necessary to initiate a 

response. Therefore, individual overall stability in latency of emotional expressions may be 

reflective of individual differences in temperament, especially in terms of sensory thresholds. 

This is consistent with Chess and Thomas’ model of temperament.35  

  There appears to be a lack of stability when examining whether latency to emotional 

expression is stable for specific emotions. The correlations for the individual emotions of joy and 

interest were both weak suggesting a lack of stability. This apparent lack of stability in these 

specific emotions may be more reflective of how stimulus conditions influence latency of 

emotional expressions. Conversely, when all stimulus conditions are combined, and an average 

latency across all stimuli is calculated, more accurate reflections of individual differences in 

temperament across various situations are assessed.   

  Stability, when measured by the parameter of intensity showed a consistent lack of 

stability over all items measured. The significant overall negative correlation for intensity (all 

stimuli combined) of expression indicates a general lack of stability and suggests that infants 

who were more intense became less intense over time and infants who were less intense became 

more intense over time. Said another way, it appears that participants are moving more toward a 

                                                 
34 Izard, Four Systems of Emotion Activation, 74-77. 
35 Stella Chess and Alexander Thomas, “Temperament and the Concept of Goodness of Fit,” in Explorations in 
Temperament: International Perspectives on Theory and Measurement. Perspectives on Individual Differences 
(New York: Plenum Press, 1991), 16-18. 
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central or common level of intensity. Interestingly, this phenomenon of negative correlations was 

not limited to stability as measured by the overall measure intensity of emotional expression (all 

twelve stimuli combined) but was also observed for the specific emotions of joy and interest.  

  One possible explanation for these results on intensity of expression is that emotional 

expressions become modulated over time. According to Chess and Thomas’ “Goodness of Fit” 

model, there is an interaction between temperamental traits (such as the frequency of positive 

and negative emotional expressions, the intensity of emotional expressions, and sensory 

thresholds) and the environment (such as interactions with parents and others).36 This interaction 

between temperamental traits and environmental experiences is a reciprocal one, so 

environmental experiences can influence the development of temperamental traits, such as 

emotional expression. Furthermore, Chess and Thomas’ model is consistent with Gottlieb’s 

developmental model in that environmental experiences, such as social interactions, influence 

behavior, such as emotional expressions, over time. Chess and Thomas’ model appears to 

explain how infants with intense emotional expressions become less intense and infants who are 

less intense in their expression become more intense in their emotional expression.   

  Finally, stability, as measured by the parameter of duration, shows a consistent lack of 

stability across all items measured. Weak correlations were found for individual overall stability 

(all stimuli combined) between infancy and childhood, for the stability of the specific emotions 

of joy and interest. Further research on how underlying neurological processes influence the 

duration of emotional expressions or how stimulus conditions might influence duration of an 

emotional response is needed for explanation.  

  In addition to stability, continuity in emotional expressions from infancy to early 

childhood was analyzed. Continuity of emotional expression was assessed by comparing 
                                                 
36 Ibid, 15-28. 
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participants’ emotional responses to stimuli during infancy and again at early childhood. Results 

were analyzed utilizing paired t-tests. Continuity is considered to be high when responses during 

infancy are not significantly different from responses during early childhood. Conversely, 

discontinuity is considered to be high when subjects’ responses during infancy differ 

significantly from those at early childhood. As with stability, continuity was evaluated in terms 

of latency, intensity, and duration of emotional responses to stimuli. 

  Whether or not emotional expressions are continuous or discontinuous overall was first 

assessed in terms of latency. Significant differences reflecting discontinuity were reported for 

overall latency (all stimuli combined) between infancy and early childhood. Similarly, when 

latency was examined for specific emotions, results again revealed high levels of discontinuity. 

Latency times during early childhood were significantly longer than latency times during 

infancy. It appears that children in early childhood process information longer than infants do 

before responding with an emotional expression. This longer latency may be indicative of more 

cognitive evaluation of the situation before responding. That would be consistent with children’s 

increased cognitive abilities compared to that of infants. It would be interesting to investigate 

how both children’s cognitive processes and emotional expressions change together between 

infancy and early childhood.  

  Examining the issue of continuity by measurements of intensity of expression provide 

interesting results. It was previously noted that, with respect to stability, all items measured using 

intensity showed a lack of stability. Interestingly, with respect to continuity, all items measured, 

i.e., overall intensity (all stimuli combined) and intensity of specific emotions, show high levels 

of continuity. What appears to be happening is that individuals with lower levels of intensity at 

infancy are showing higher levels of intensity at early childhood and visa versa (causing a lack of 
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stability), but the net mean level of intensity at infancy is not significantly different from the net 

mean level of intensity at early childhood for any of the items measured. What this seems to 

indicate is that individuals modulate the intensity of their emotional expressions, but within a 

narrow range; the changes are small. This is consistent with Chess and Thomas’ Goodness of Fit 

model, in which interactions with others modulate emotional expressions over time.  

  Similar to the results for latency, results for duration of emotional expression revealed 

high levels of discontinuity across all items measured. Significant differences were found 

between infancy and early childhood for overall duration (all stimuli combined), and for duration 

of specific emotions (joy and interest). This apparent discontinuity in the duration of emotional 

expressions between infancy and early childhood is intriguing. Possible influences on the 

duration of an emotional expression include underlying neurological processes as well as 

environmental experiences. Which one of these is more important in their influence is yet 

unknown.  

Conclusions  

 Some quantitative baseline information on normal emotional development at infancy and 

during early childhood has been assembled and presented. Hopefully it will be useful in future 

research and in establishing normative information on emotional development that can help 

guide caregivers, professionals, and social policy makers. 

 Overall evaluations of stability and continuity of emotional expression can best be 

summarized by the measures of latency, intensity and duration used in this study. Latency 

measures suggest moderate levels of stability but no continuity. Duration measures suggest a 

lack of both stability and continuity. More research is needed to understand these varied results.  
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 Interestingly, intensity measures suggest that emotional expressions for individuals are 

not stable but are moving toward a common point. Participants with lower levels of intensity are 

becoming more intense and vice versa. One effect of this movement to a common point is the net 

mean level of intensity at infancy is not significantly different from the net mean level of 

intensity at early childhood; changes in intensity appear to be small and continuous. The results 

related to intensity appear to be consistent with Chess and Thomas’ “Goodness of Fit” model.  

 When stability of emotional expression is measured in terms of overall latency (to all 

stimuli), individuals appear to remain relatively stable from infancy to early childhood. This 

supports Chess and Thomas’ ideas about temperamental differences influencing emotional 

expressions.  

Further support for the “Goodness of Fit” model comes from the data on how the 

intensity of expression modulates over time in small increments from infancy to early childhood. 

Continuity was observed in the intensity of emotional expression between infancy and early 

childhood. The discontinuities observed in terms of latency and duration of emotional 

expressions between infancy and early childhood require further investigation.  

Mapping the developmental patterns of emotional expression during infancy and early 

childhood may help elucidate underlying processes. Information about normal emotional 

development is important because it leads to the identification of children who are at risk for 

emotional disorders. According to Chess and Thomas, both normal and pathological 

development is the result of an interaction between temperament and the environment over time. 

Goodness of fit describes the match between an individual’s temperament and the environmental 

demands.37 If the person’s characteristics (such as intensity of emotional expressions) are 

adequate in mastering environmental demands, then there is goodness of fit. Goodness of fit 
                                                 
37 Ibid, 15-28. 
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leads to mastery over the situation, adaptive coping, and results in more positive developmental 

outcomes, such as normal emotional development. There is poorness of fit when an individual’s 

characteristics result in maladaptive coping or a failure to adapt to environmental circumstances. 

This results in an unfavorable trajectory in terms of development, such as emotional disorder. 

This is consistent with the idea that abnormal emotional development is a deviation from normal 

emotional development along a dimension. Identifying those dimensions of emotional 

development is important in gaining insight into normal emotional developmental pathways, and 

deviations from them.  

For this reason it is important to describe normal pathways in emotional development. 

Once those pathways are identified, early deviations from them can be further examined. The 

dimensions upon which emotional development can be quantitatively measured over time have 

yet to be identified. One possible approach is to examine the latency, intensity and duration of 

emotional expressions at various periods of development. Using these parameters may be a way 

of measuring and examining emotional expressions along various dimensions. How these 

parameters change over time and what factors influence changes in them may elucidate 

emotional processes yet unknown. According to Pollak, “Surprisingly, little research has focused 

on the mechanisms underlying the emergence of emotional processes in children, and the 

neurodevelopmental processes involved in the organization of affective systems remain largely 

unknown” (Pollak,103).38 Only when underlying mechanisms of emotional development are 

understood can effective treatments or preventions be developed for children at risk for 

emotional disorder. “Treatments not directed at underlying mechanisms (of development) may 

address distal symptoms rather than the roots of mental illness in children” (Pollak, 108).39  

                                                 
38 Pollak, Experience-Dependent Affective Learning, 103. 
39 Ibid, 108.  
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