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Abstract

Lay people and scientists alike assume that, especially for young children, facial expressions are a
strong cue to another’'s emotion. We report a study in which childvea:(120; 3—4 years) described
events that would cause basic emotions (surprise, fear, anger, disgust, sadness) presented as its facial
expression, as its label, or as its behavioral consequence. For no emotion was the facial expression
the strongest cue. Performance for fear and disgust was more accurate given its label or its behavioral
consequence than given its facial expression; performance for anger was more accurate given the
consequence. For 3s, behavioral consequences were the strongest cues to emotion; for 4s, labels were.
© 2003 Elsevier Inc. All rights reserved.
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By figuring out that Dad is angry, Chris can learn more about anger: What causes it, what
its consequences are, how itis expressed, how itis regulated, how itis labeled, and so on. Ac-
quiring this information is important for various aspects of a child’s social functioning, such
as honing social skills, forming friendships, developing positive peer relations, and adjust-
ing to school Denham, 1998; Shields et al., 2001; Smith, 200 heorists have suggested
that, even earlier in life, an understanding of emotion paves the way for infant-caregiver
attachmentBowlby, 1969, 1988; De Rosnay & Harris, 2002; Magai & McFadden, 1995
which has in turn been implicated in preschoolers’ cognitive and linguistic development
(Robinson & Acevedo, 20Q1Acquisition of emotion knowledge is clearly important in
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the development of emotional intelligend@afrett & Sabvey, 2002. But, how does the
process get started? How did Chris know that Dad was angry in the first place?

Two broad approaches to emotion suggest different answers. Those who view emotions
as biologically given response modules have emphadamd expressions as inherited
signals that are easily or even innately recogniigar(in, 1965; Izard, 1971, 1994This
line of thought, of major importance in the psychology of emotion, suggests that Dad’s
angry facial expression signaled his anger to Chris, who recognized that signal, and thereby
began the process of learning about anger. Theoretical considerations of the evolutionary
advantages of an emotion signaling system between infant and caregovelby, 1969,

1988; Denham, 1998; Izard, 1971; Harris, 198®ave been taken to suggest that very
young children recognize specific “basic” emotions from facial expressitansis (1989)
proposed that an early understanding of facial expressions leads to an understanding of
other aspects of emotions, which leads in turn to a theory of nliedham (1998pointed

to this early understanding of emotion via facial expressions as the “perceptual bedrock”
(p. 61) for all later understanding of emotion.

Various sources of evidence can be cited as support for the theory that even very young
children understand facial expressions. Infants distinguish different facial expressions and
respond appropriately to theBdrrera & Maurer, 1981Caron, Caron, & MacLean, 1988
Klinnert, Emde, Butterfield, & Campos, 1988laurer & Barrera, 1981IMoses, Baldwin,
Rosicky, & Tidball, 2001 Serrano, Iglesias, & Loeches, 1992, 199lker-Andrews &
Lennon, 199). There is also evidence that preschoolers can label facial expressions of
the basic emotions (happiness, sadness, anger, fear) with above-chance a&mmbheyn(

& Couchoud, 1990; Harrigan, 1984; Markham & Adams, 1992; Russell & Widen, 2002a;
Widen & Russell, 2003aWhen preschoolers are presented with a conflicting facial expres-
sion and situation (e.g., someone receiving a gift but displaying a sad facial expression), and
are asked to label the protagonist’s emotion, they focus more on the facial expression than
on the situation Gnepp, 1983; Reichenbach & Masters, 1983; Wiggers & van Lieshout,
1989. Young preschoolers also label facial expressions more accurately than brief stories
describing the same emotion’s causes and consequafssn(& Russell, 2003p

From a very different perspective, those who think of emotions as social constructions
have focused oemotion labels as central to a person’s understanding of emotion (e.g.,
Harré, 198%. This line of thought suggests that someone’s labeling Daahgsy might
be what started Chris’s process of forming a concept of anger and thus learning about it.
Linguistic evidence on cultural differences in emotion concepts can be cited as evidence
for this perspectiveH{arré, 1986; Lutz, 1988; Wierzbicka, 199For preschoolers, there is
some evidence for what has been called a Label Superiority Effect. Children (preschool to
second grade) heard stories about emotional events and selected the protagonist’s emotion
from an array of three facial expressions or from an array of three labafai@s & Allison,

1989. Surprisingly, children were more accurate with labels than with facial expressions,
especially for fear and disgust. When children (4-5 years) were presented with a facial
expression or a label and then asked to describe the emotion’s usse(], 1990; Russell

& Widen, 2002, labels were again stronger cues than facial expressions overall, especially
for fear and disgust. This advantage of labels over facial expressions also occurred for
2- to 7-year-olds for happiness, sadness, and anger in a sortingRasg&e{l & Widen,
20023: Children sorted facial expressions more accurately given the emotion label than
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the corresponding facial expression. Thus, the Label Superiority Effect has proven robust
to several changes in method.

There is another obvious possibility, namely that children attend to bsleavior as a cue
to the other’s emotion. Children find behavior highly salient and use their observations of
another’s behavior to solve problen@&(l & Tomasello, 1995; Want & Harris, 20D&nd to
learn social rulesRandura, 199Pand gender role$wlishta, Sen, Serbin, Poulin-Dubois,

& Eichstedt, 2001 They seek to understand, predict, label, and influence the behavior of
others. Some evidence shows that young children associate emotions with behavioral con-
sequencesHeyman & Gelman, 1998; Russell, 1990; Surbey, J9%arbey showed that

5-, 7-, and 9-year-olds can generate the behavioral consequences of basic emotions given
the emotion’s label. Russell showed that 4- and 5-year-olds can generate accurate causes
and consequences, given either a label or a facial expression for a basic emotion. This line
of thought suggests that Dad’s hostile behavior might be what got Chris’s process of un-
derstanding anger started. From this perspective, the behavioral consequences of emotions
are strong cues to emotions. To our knowledge, no prior research compared the power of
behavioral consequences to other cues to emotion.

In the study reported here, we asked children to imagine events that would cause hap-
piness, sadness, anger, fear, surprise, and disgust. The emotion was presented as its facial
expression, its label, or its behavioral consequence. The power of a given cue in evoking a
child’s causal knowledge of an emotion is one indication of which cue plays a larger role in
acquisition of that knowledge. The primary purpose of this study was to examine the power
of behavior (or wishes to behave)—relative to facial expressions and labels—in eliciting
children’s knowledge of the emotions’ causes. The behavioral consequences were brief
descriptions of stereotypical behavioral and observable physiological responses to emo-
tional events (e.qg., for fear, screaming and wanting to run away; for sadness, crying) (see
Table J). The ‘biological’ bedrock hypothesis suggests facial expressions will be stronger
cues than behavioral consequences. Social construction theory implies that labels will be
stronger cues than behavioral consequence. However, we suggest, behavioral consequences
are potentially as powerful cues to emotion as the others.

Table 1
Behavioral consequence used for each emotion

Sadness ... while D was in the living room, something happened that made him feel a certain way. D walked
slowly over to a chair and sat down. Tears came to his eyes. He didn’t want to talk to anyone.

Anger ... while D was at school, something happened that made him feel a certain way. It made D yell and
hit another kid. He clenched his fist and stomped his feet. He yelled really loud.
Fear ... while D was at the park, something happened to D that made him feel a certain way. It made D

scream. He ran away as fast as he could. D kept looking back to see if he was being followed. He
just wanted to get home where he was safe.

Surprise ... while D was outside, something happened that made him feel a certain way. It made D stop and
stand completely still. His heart was beating very fast. He didn’t know what had happened. He
looked around and tried to figure out what it was.

Disgust ... while D was in the kitchen, something happened that made him feel a certain way. It made D want
to wash. He wanted to get it off of himself as fast as he could. He didn’t want to touch that stuff.

Note. Each story began with, “The next day..” ‘D’ stands for ‘David’ or ‘Danny,” which ever name the child
chose for the protagonist.
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A secondary purpose of this study was to examine the Label Superiority Effect in 3s
(and, for comparison, 4s). The Label Superiority Effect has been observed mainly in older
preschoolers (4s and 5s Widen & Russell, 2002‘preschoolers’ inCamras & Allison,

1989, but results were mixed for 3s: Although it has also been reported once fRRu3s€l|

& Widen, 20020, the opposite was found in another study—facial expressions were stronger
cues than labels—for younger preschoolers (2s and\8&den & Russell, 2003p Clearly

for even younger children, who have not yet acquired emotion labels, facial expressions are
the more powerful cue. Therefore, 3 years of age may be a transitional period, providing
the toughest test of the Label Superiority Effect.

1. Method
1.1. Participants

Participants were 120 children, all proficient in English and enrolled in daycares in the
Greater Boston, MA, area. There were 30 boys and 30 girls in each of two age groups: 3s
(35-47 months; meaa 42 months) and 4s (48—70 months; mea®8 months).

1.2. Materials

1.2.1. Photographs of facial expressions

There were six 5 x 7" black-and-white glossy photographs of posed prototypical facial
expressions posed by a 12-year-old boy. The photographs were provided by Dr. Linda
CamrasCamras, Grow, and Ribordy (1983¢scribed the development of the photographs,
their coding according tekman and Friesen’s (1978gcial Action Coding System, and
their use in a study on recognition of facial expressions.

1.2.2. Labels
The labels for the six emotions wenappy, sad, angry, scared, surprised, anddisgusted.

1.2.3. Behavioral consequence stories

Six stories describing stereotypical behavioral consequences of each emotion were cre-
ated {Table 1) based on prior work in our lab in which slightly older children generated
consequences of specific emotioRauésell, 199D

1.3. Design and procedure

The experimenter (one of two women) began by spending time playing and chatting with
each child until the child seemed comfortable with the experimenter. On a later visit, the
experimenter invited the child to play a story-telling game. The experimenter introduced the
game: “In this game, we are going to take turns telling a story about things that happen to a
boy. The boy is 8 years old. You get to have your turn first. You get to pick his name. Do you
want to name him Davie or Danny? [Pauses for child’s response] Now, itis my turn. | think
that I'll say: D lives with his mom and his dad. Okay, it is your turn. What kind of pet should
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D have? [pauses] And what color is it? [pauses] Is it a great big one or a little tiny one?
[pauses] So, D is 8 years old, and he lives with his mom and his dad. And D has a fjet

The happy trial was always first. The experimenter began: “Now, let's make up a story
about something that happens to D. Remember, we are just making up a story. So, when itis
your turn, you can make up anything you want. Okay? Ready? I'll take my turn first. Once
upon a time, there was a boy named D. One day, while D was in his bedroom [showing
illustration] something happened that made him feel a certain way. It made D feel happy. It
made D do a dance and clap his hands. It made D look like this [showing happiness facial
expression]. Now it is your turn. What happened? What made D feel like that?” On this and
all subsequent emotion trials, the experimenter used the same, neutral tone of voice.

Up to this point, all the children had been treated identically. Children were now ran-
domly assigned to one of three modes of presentation—facial expression, label, behavioral
consequence—which was thus a between-subjects condition. In each mode of presentation,
the experimenter continued seamlessly on to the next emotion trial, but now the child was
presented with only the facial expression, or the label, or the consequence (instead of all
three as in the happy trial). The experimenter said, “Do you want to make up another story?
[pauses for child’s consent] The next day, when D was [identify setting: e.g., at the park],
something happened that made D feel a certain.way The experimenter introduced the
next emotion, selected randomly, in the appropriate mode of presentation. On each trial (in
all modes of presentation), the child was shown a different simple illustration of the setting
of the story for each emotion: for sadness, a living room; for anger, a school classroom; for
fear, a sandbox; for surprise, a backyard; and for disgust, a kitchen. The five emotion trials
(sadness, anger, fear, surprise, disgust) were randomly ordered. When each trial ended, the
experimenter praised the child and the next emotion trial was introduced with, “Do you
want to do another one? [pause for child’s consent] The next da¥y

1.3.1. Facial expression mode of presentation

In the facial expression mode of presentation, each emotion was presented as its proto-
typical facial expression. On each trial, the experimenter said, “It made him feel like this
[pointing to a photograph of the facial expression]. D was feeling so much like this [point-
ing] that his mom could tell, his dad could tell, and all his friends could tell that D was
feeling like this [pointing].” The facial expression was visible throughout the trial.

1.3.2. Label mode of presentation

In the label mode of presentation, each emotion was presented orally as its label. On each
trial, the experimenter said, “It made him feel very, very [label]. D was feeling so [label] that
his mom could tell, his dad could tell, and all his friends could tell that D was feeling [label].”

1.3.3. Conseguence mode of presentation
In the consequence mode of presentation, each emotion was presented as a brief descrip-
tion of the behavioral consequence of that emotion Tsdxe J).

1.3.4. Dependent measure
On each trial (in all modes of presentation), after the emotion was presented, the ex-
perimenter asked, “What happened? What made D feel like that?” If the response was a
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“non-story,” the experimenter prompted the child. (A “non-story” was a response devoid of
information about why D would have any emotion. For example, the child did not respond,
said “I don’t know,” or gave an irrelevant response such as “The flower,” “I can’t think of
anything” or “What is that facial expression?”) The first prompt was repeating the question
(What made D feel like that?). The second prompt was to ask if someone was there with
D, and what that person could do to make D feel that way. The third was “What would
makeyou feel. . .” and completing the question with “this way” while pointing to the facial
expression in the face mode, with the emotion label in the label mode, and with the story
(using the child as the protagonist) in the story mode. If the child still did not respond to
this last prompt, the child’s response was scored as a “non-story”: The experimenter then
completed the story with a pre-designated ending (e.g., for happy: “His mom made him
chocolate chip cookies; and that made him feel like that.” For sad: “He fell down and hurt
his knee, and that made him feel like that”).

1.4. Scoring of responses

The happy trial served as a screening device: The child had to produce a plausible cause
for happiness to be included in the sample. A total of eight children (four 3-year-old boys,
two 4-year-old boys; two 3-year-old girls) were excluded because their stories were not plau-
sible for happiness (e.g., “His mom ate worms”; “The drawers, because they are blue”);
an additional 10 children (five 3-year-old boys, one 4-year-old boy; four 3-year-old girls)
did not complete all six trials. These children were replaced by same-sex age-mates. Thus,
all children included in the sample showed that they understood, and were willing to com-
plete, the story-telling task. Responses to the happy trial were not included in subsequent
analyses.

Collectively, the children had 600 opportunities to tell a causal story. Of these, 66 were
non-stories (21 in the face mode, 23 in the label mode, 22 in the story mode). The remaining
534 were stories, which were read to three raters (blind to mode of presentation, the child’'s
age and sex, and the target emotion), who made two judgments: (a) their best guess as
to which of the six emotions the child was responding and (b) (no longer blind to the
target emotion) a yes/no judgment on the plausibility of the child’'s story for the actual
emotion to which the child was responding. For each rating, each rater made her judgment
independently. For those stories on which the three raters did not agree as to specific emotion
or plausibility, consensus was reached by discussion.

1.4.1. Best guess

For the best-guess procedure, the rater chose from a list (happiness, surprise, fear, disgust,
anger, sadness) the emotion that best suited the child’s story. Prior to discussion, all three
raters agreed on a specific emotion for 71.8% of the stories (ckamc&%; Comparison of
proportions, two-sided? < 0.001). Examples of stories scored as correct by the best-guess
criterion are: for happiness, “His friend gave him presents for Christmas”; for sadness, “He
wanted to go outside but it was raining”; for anger, “Someone took something away from
him”; for fear, “There was a monster behind him with a lot of eyes”; for surprise, “His mom
came out and she was bigger than his dad, even bigger than the house”; for disgust, “He ate
rotten milk.”
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1.4.2. Plausibility ratings

For the plausibility rating, the three raters were first given the correct emotion label, and
each was then asked independently to decide whether the story was a plausible cause of that
emotion. Prior to discussion, all three raters agreed on whether it was plausible for 89.3% of
the stories (chance 12.5%; Comparison of proportions, two side®l< 0.001). Examples
of stories for which the best guess was incorrect, but the story was rated as plausible are: “If
somebody took something of mine,” which was generated and rated as plausgal# fort
for which the best-guess rating wasgry; “His daddy came home,” which was generated
and rated as plausible fearprised, but for which the best-guess rating wagppy.

2. Resultsand discussion

Of the 600 responses, the 66 “non-stories” were automatically scored as incorrect. Of
the remaining 534 stories, the raters’ best guess was correct for 242 (45.1%) (ehance
16.7%); and they judged an additional 139 to be plausible. Thus, of the total 600 responses,
40.1% were scored as correct by the best-guess criterion, 63.5% by the plausibility criterion.
The number of non-stories and large number of incorrect responses show that the task of
generating plausible causes is not easy for this age group and would be difficult to use with
younger children. (Similar results were reportedRiyssell & Widen, 2002kfor a similar
task.)Russell (1990argued that the best-guess and plausibility ratings estimate upper and
lower bounds, respectively, of children’s knowledge. Convergence of results across the two
measures is the best indication of a valid finding.

In two parallel repeated-measures ANOVAs £ 0.05), mode of presentation (3 lev-
els: facial expression, label, consequence), age (two levels: 3s, 4s), and sex (two levels)
were between-subjects factors; and emotion (sadness, anger, fear, surprise, disgust) was a
within-subject factor. The dependent variable was whether the child’s causal story was cor-
rect or not, scored 1 or O. In the first analysis, correctness was determined by the best-guess
criterion; in the second, by the plausibility criterion.

Some results were standard: First, in both analyses, there were no main or interactive
effects for sex. Second, in both analyses, there was a main effect for emotion: for best guess,
F(4,432) = 5.38, P < 0.001; for plausibility, F(4, 432) = 8.47, P < 0.001. As shown in
Table 2 sadness, anger and fear were generally easier for children than surprise or disgust.
Finally, there was a main effect for age, although it was significant only in the plausibility
analysis,F(1, 108) = 4.38, P = 0.04—proportion correct was 0.68 for the 4s versus 0.59
for the 3s. In the best-guess analysis, the 4s’ (0.43) performance was higher than the 3s’
(0.37), but this difference was not significait £ 0.15).

Of greater interest was the effect of mode of presentation. There was a significant main
effect for mode Table 2: for best guessF(2, 108) = 7.77, P < 0.001; for plausibility,
F(2,108 = 3.85, P = 0.02. In both analyses, performance in the label mode was sig-
nificantly (Least Significant Difference [LSD] comparisors< 0.01) higher than in the
facial expression mode. In neither analysis did performance in the label and consequence
modes differ significantly. By the best-guess criterion (but not the plausibility criterion),
performance in the consequence mode was significaftly=-(0.004) higher than in the
facial expression mode.
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Table 2
Effect of mode of presentation on correctness of causal stories, separately by the best-guess criterion and plausibility
criterion

Emotion Mode of presentation Mean
Facial expression Label Behavioral consequence
Proportion correct by best-guess criterion
Sadness 0.43 0.58p 0.50¢ 0.50
Anger 0.35q 0.38ce 0.5 0.43¢
Fear 0.25¢4 0.65 0.48 0.46¢
Surprise 0.28& 0.3 0.18 0.25
Disgust 0.1% 0.50¢ 0.48 0.38
Mean 0.29 0.48 0.44
Proportion correct by plausibility criterion
Sadness 0.720 0.8% 0.73% 0.74
Anger 0.83 0.7% 0.7% 0.78
Fear 0.53 0.68¢ 0.58¢ 0.5%
Surprise 0.58 0.68,¢ 0.48 0.58
Disgust 0.23 0.63 0.63¢ 0.4%
Mean 0.57 0.71 0.63

Note. « = 0.05 for all Fisher's Least Significant Differences (LSD) comparisons. Post hoc analyses were calculated
separately for each criterion; comparisons between criteria were not done. For the best-guess criterion, means in
the same row that do not share a subscript differ significaftly 0.05; means in the same column that do not
share a subscript differ significantlf, < 0.05. Means for emotion that do not share a subscript différ-at0.04.

For the plausibility criterion, means in the same row that do not share a subscript differ signifi€aatd,001;

means in the same column that do not share a subscript differ significRntly).01. Means for emotion that do

not share a subscript differ & < 0.01.

The main effects of age and mode of presentation must be qualified by a significant
agex mode-of-presentation interactiomaple 3: for best guessF(2,108) = 4.42, P =
0.01; for plausibility, F(2, 108) = 4.71, P = 0.01. In both analyses, LSD comparisons
showed that with age performance improved significanfly<( 0.01) in the label mode
only. Put differently, at both ages, facial expression was the least powerful cue and there
was no significant increase in its power with age. The most powerful cue to emotion varied
with age: For the 3s, the consequence mode was highest by both criteria, followed by the
label, then the facial expression; the difference between consequence and facial expression
modes was significanty = 0.004) for the best-guess criterion only. For the 4s, the label
mode was significantly higher than either of the other modes:(0.01); performance in
the consequence and facial expression modes did not differ significantly.

The mode-of-presentation emotion interaction was also significant in both analyses
(Table 2: for best guessF(8, 432 = 2.55, P = 0.01; for plausibility, F(8, 432) = 2.52,
P = 0.01. For sadness, fear, and disgust, results fit the pattern described for the main effect
of mode: label was the best cue, followed by consequence, followed by facial expression.
(The advantage of the label and consequence modes over the facial expression mode was
significant for disgust (LSDP < 0.01) by both criteria, and for fearP( < 0.05) by
the best-guess criterion.) For anger and surprise, in contrast, a different pattern occurred.
For anger, consequence was the best cue—significabtky 0.05) higher than the facial
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Table 3

Effect of age and mode of presentation

Age Mode of presentation Mean
Facial expression Label Behavioral consequence

Proportion correct by best-guess criterion

3years 0.27 0.37p 0.48, 0.37
4 years 0.31 0.5% 0.40Qy 0.43
Mean 0.29 0.48 0.44
Proportion correct by plausibility criterion
3years 0.5% 0.58 0.65% 0.59
4 years 0.59 0.83 0.61, 0.68
Mean 0.57 0.71 0.63

Note. @ = 0.05 for all Fisher's LSD comparisons. Post hoc analyses were calculated separately for each criterion;
comparisons between criteria were not done. For the best-guess criterion, means in the same row that do not share a
subscript differ significantlyP < 0.01; means in the same column that do not share a subscript differ significantly,

P < 0.003. For the plausibility criterion, means in the same row that do not share a subscript differ significantly,

P < 0.002; means in the same column that do not share a subscript differ signifidarti.001.

expression mode and marginally higher than the label mé&de- (0.08). There were no
significant differences among modes for surprise.

Because mode of presentation interacted separately with age and with emotion, we cal-
culated ANOVAs ¢ = 0.05) separately for each age. These analyses, which are illustrated
in Fig. 1, replicated the effect of mode within each age group: fo#88,57) = 4.14,P =
0.02; for 4s,F(2,57) = 8.10, P < 0.001. These analyses also clarified the me@enotion
interaction. For anger, the effect of mode was significant only for B&2-57) = 5.05,

P = 0.01—for whom performance in the consequence mode (0.65) was significBnty (
0.01) higher than in the label (0.25) and facial expression (0.25) modes. For fear, effect of
mode was significant only for the 4B(2, 57) = 5.70, P = 0.01; performance in the label
mode (0.75) was significantly highel (= 0.001) than in the facial expression mode (0.25);
performance in the consequence mode (0.50) did not differ significantly from the other two
modes. For disgust, effect of mode was also significant only for th&@s57) = 6.36,

P = 0.003; performance in the label (0.50) and consequence (0.45) modes was significantly
higher (P < 0.01) than in the facial expression mode (0.05). To summarize, significant dif-
ferences observed in the mogeemotion interaction did not replicate across age groups.
Rather, for 3s, the consequence was the superior cue for anger; for 4s’ labels were the
superior cue for fear and disgust.

Previous studieBullock & Russell, 1985, 1986; Russell, 1990; Russell & Widen, 2002b
had found that children’s implicit definition of the lab®Irprised differed from their im-
plicit definition of the facial expression of surprise. The lakebrised was more like the
adult definition ofexcited or happy—a child’s sense of the worslirprised has a positive
valence. In contrast, their implicit definition of the surprise facial expression is more neutral
in valence. The present results replicated and extended this eftdate (9. As expected,
the causes produced for the surpfiglel were positive (0.75) significantly (comparison
of proportions, two-sidedP = 0.001) more often than negative (0.25). And causes for
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3-year-olds
1.0-

sadness anger fear surprise disgust

Proportion Correct
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ear-olds
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sadness anger fear surprise disgust

Proportion Correct
oL RrNON®©O o

Mode of Presentation

Fig. 1. Effect of mode of presentation for each emotion for the best-guess criterion for 3- and 4-year-olds.

-Sr%?;l)erige stories rated as positive or negative in each mode of presentation
Rating Mode of presentation
Facial expression Label Behavioral consequence
Positive 11 18 3
Negative 8 6 18

Note. N = 64. All stories in response to the emotion surprise that were incorrect by the best-guess criterion were
analyzed. Those stories for which the raters’ best guessha@sy were classified as positive; those stories for

which the best guess was anger, fear, sad, or disgust were classified as negative. A Chi-square comparison of the
label and consequence modes was signific;aﬁ;ti1 = 1659, P < 0.001, as was the comparison of the facial
expression and consequence mogt%él = 8.34, P = 0.004.
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the surprisdacial expression were positive (0.58) only slightly more often than negative
(0.42) (comparison of proportions was n.B.,= 0.33). Interestingly, causes for the sur-
prise consequence, in contrast, were negative (0.86) significantly £ 0.02) more often

than positive (0.14). No other emotion showed this pattern of valence differing with mode
of presentation. These results hint that different cues do not tap the identical concept of
surprise. If replicable, they may indicate that children are remembering specific instances,
and have yet to join these instances into a single concept. If so, surprise would conform to
instance-based, or exemplar, models of concept formation.

3. Conclusion

In this study, 3- and 4-year-olds were asked to imagine what might have caused another
child’s emotion. The task per se was within their abilities: 100% generated a plausible
causal story for happiness. For the other five emotions, although the children generated
stories 89% of the time, the stories were correct only about half the time (43% by best
guess, 63% by plausibility). What was interesting was that their performance describing a
cause varied with the cue to the other’s emotion.

Showing children the hypothesized universal, biologically based facial expression for
a basic emotion was overall the least good way to specify that emotion. Our results thus
challenge the assumption that prototypical facial expressions are especially potent cues to
emotion for 3- and 4-year-olds. At this age, labels or behavioral consequences were both
stronger cues overall. Although the facial expression mode was relatively weak in this study,
we are not willing to abandon the notion that facial expressions have a role to play in the
development of children’s understanding of emotion, although perhaps a more limited role
than sometimes envisioned. Especially for children younger than 3 years, and especially for
those emotion concepts acquired first (happiness, sadness, anger), there is ample evidence
to support arole for facial expressions. Nevertheless, the question must be raised concerning
exactly how these young children interpret those facial expressions and to what use they
put their interpretations. We suggest that before their third birthday, children interpret facial
expressions in terms of broad categories, based largely on pleasantness-unpleasantness and,
secondarily, arousalWiden & Russell, 2003a Facial expressions so interpreted provide
the toddler with a broad but relatively undifferentiated structure for emotion.

We thus replicated the Label Superiority Effect: Performance was higher overall given an
emotion’s label than given its facial expression. The Label Superiority Effect has thus now
been found with three different methods (free labeling, sorting, and specifying a cause),
suggesting that labels are powerful cues to emotion in different contexts. In the current
study, the Label Superiority Effect was significant overall, and strongest for fear and dis-
gust; but weak for sadness; and absent for anger and surprise. These differences across
emotions also replicate prior finding€dmras & Allison, 1985; Russell, 1990; Russell &
Widen, 2002. What was especially interesting in the current study was that the effect
of labels was significant for 3s and even stronger for 4s. Indeed, improvement with age
was limited to the label mode of presentation. Labels might play a more important role
in the development of emotion concepts, but mainly when 4-year-olds are acquiring the
concepts of fear and disgust. In contrast, at a younger age, and for concepts of happiness,
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sadness, and anger, which are acquired ea@tdn & Russell, 2003a)blabels were not

as powerful—suggesting that labels might play a lesser role. In later development, children
acquire concepts for emotions with no strong link to any unique facial expression—such
as love, hate, pride, guilt, shame, and so on. Perhaps in these cases, labels will prove to be
especially important.

We also found a Behavior Superiority Effect: Performance was higher given an emotion’s
behavioral consequence than given its facial expressiign {). This effect was strongest
for anger, but present for fear and disgust as well. It was weak for sadness; and reversed
for surprise (both label and facial expression were better than the specific consequence
we offered children). Our study may have underestimated the power of behavioral con-
sequences. The emotion labetsad, scared, etc.) that we presented to the children are
likely close to the best instances possible for the label mode of presentation. Similarly, the
facial expressions we presented are likely close to the best instances possible, being clear
(perhaps even exaggerated) prototypical signals baselman and Friesen’s (1978pec-
ifications. The specific labels and facial expressions we used were chosen on the basis of
extensive prior work on what is most likely to be understood by this age group. Further-
more, labels presented orally and facial expressions presented visually likely mirror the
modality under which children encounter labels and facial expressions in their everyday
experience. In contrast, the behavioral consequences we used, although our best effort,
were a first effort and might well be subject to improvement through trial-and-error. In
addition, the behavioral consequences were presented orally, a modality that although not
unprecedented might be less common and less salient for children than witnessing actual
behaviors. It may therefore be possible to strengthen the Behavior Superiority Effect by
fine-tuning the behavioral consequences used for each emotion and by presenting them
pictorially.

Despite these limitations, behavioral consequences were the best of the three modes of
presentation overall for 3-year-olds. Behavioral consequences were also especially pow-
erful for the emotion of anger, and anger is one of the earlier emotion concepts acquired,
preceded only by happiness (used here as a screening trial) and, in some children, sadness
(Widen & Russell, 2003a The present results offer an intriguing possibility: Especially
for 3-year-olds, and especially for anger, an emotion’s behavioral consequence might be
the most salient cue to forming the concept of that emotion. The present results are the first
demonstration of which we are aware that behavioral consequences can be a powerful cue
to the emotion of another for a preschooler. Should this effect prove replicable in differ-
ent contexts and with different methods, it could provide another insight into the younger
preschooler’s development of emotion concepts.

Taken together, our results suggest a much more interesting developmental story. These
results are more in keeping with a script theory than with notions of a single origin for
emotion categories. According to a script theory, the features of an emotion (cause, physi-
ology, behavior, facial expression, subjective experience, label, etc.) tend to be correlated;
with time and experience, children learn these associations and develop scripts of prototyp-
ical emotional eventsBullock & Russell, 1986; Fehr & Russell, 1984 et us speculate
that scripts for happiness and sadness might begin with facial expressions—smiling and
crying—that become linked to their causes. For anger, the script might begin instead with
hostile behavior being linked to its cause. For fear and disgust, the script might begin with
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someone using the labedsared anddisgusted, which becomes linked to their causes. In
each case, once thefirstlink is formed the child can then add additional information. Because
different cues initiate the process for different emotions, different cues are more powerful
for different emotions. Because concepts for different emotions are acquired at different
ages, different cues are more powerful at different ages.

The present study was limited to the particular method used, and replication with other
methods is required before these hypotheses can be given much credence. For example,
with our method, the child told of a causal event for a given cue. It is possible that the
child simply associated the causal event directly with the cue, bypassing the emotion al-
together. Thus, the child who responded, “someone knocked Danny’s tower down” might
have imagined this as the cause of the frown (the facial expression of anger), of the use
of the wordangry, or of Danny’s reaction of hitting and yelling—all without really un-
derstanding that Danny was angry. This possibility can be approached as a methodological
problem, and from the network of other research on 3- and 4-year-old children, we are
confident that they can be shown to do more than simply associate the causal event with
the cue. But there is also a conceptual issue involved. On the script hypothesis just de-
scribed, a child begins with a pair of events (such as a frustrating event and frowning).
From this seed, the script for anger is built by adding more elements. The adult knows
anger’s subjective feelings and thoughts, its range of behaviors, its physiological man-
ifestations, its social norms, its many contexts, its various means of expression, and so
on. More generally, concepts for specific emotions consist of multiple components, which
are likely added to the child’s knowledge base one at a time. The conceptual question is
this: At what point, in this progress from a pair, then a triplet, on to finally a multicom-
ponent adult script does the child “have” the concept of anger? There may be no empir-
ical answer to this question, but rather a fuzzy boundary from not having to having the
concept.

Another methodological and conceptual limitation of our study is its focus on children’s
understanding of the emotions of others. Their understanding of their own emotions was
therefore invisible. For example, when witnessing his dad getting angry, Dad’s frown may
be salient. In contrast, when Chris is angry himself, his own frown (especially its visual
appearance) is less salient, perhaps inaccessible. The relative weakness found here for facial
expressions is consistent with the possibility that self-experience plays an important role in
the development of emotion concepts. Indeed, half of children’s spontaneous references to
emotions in conversation are to their own emotiofel{man, Harris, Banerjee, & Sinclair,
1999. This important but difficult-to-study component must also be considered.
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