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Abstract
This study investigated the development of children’s understanding of the causes of emotions.
Prior research demonstrates that children are capable of differentiating between various emotions
and can recognize emotions in others. The present study extends these findings to explore
whether or not young children can recognize and understand that emotions can be caused by
something external (i.e., in the surrounding environment). Ninety-six participants comprised six
6-month age groups from 12-48 months old. Participants watched two types of puppet shows:
Causal and Non Causal. In the Causal shows, a target toy scared the puppet, and in the Non
Causal shows, a target toy did not scare the puppet. The experimenter then presented the
participants with four toys (including the target toy) and asked participants to play with the toys,
determine how to make the puppet feel better when it is scared, and identify which toy made the
puppet scared. We assessed participants’ causal reasoning based on their predictive looking,
play, and interventions. The results of this study suggested that children as young as 1-3 years
old are not fully capable of causally reasoning about emotions and only exhibit mastery of
components skills of causal reasoning about emotions. Further research should be conducted to
better understand how young children use causal reasoning with emotions.
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Children’s Ability to Causally Reason About Emotions Across Development
If an adult sees their friend scream in terror after seeing a spider, there are many things
they may do in order to make their friend feel better. For example, they could give their friend a
hug to show them that they are safe, ask what scared them so they can remove the cause of fear,
or try to change their fear to happiness by telling them a joke about how the spider won’t harm
them. While these types of responses appear to be second nature, how do adults develop this
inherent inclination to help a scared friend? A seemingly simple response to a friend in need
actually requires many skills. First, one must be able to identify that their friend is scared and
understand that a shriek may signify fear. Then, one must recognize that there is a reason for the
friend to be scared and not that they screamed spontaneously with no explanation. Last, one must
determine how best to regulate their friend’s emotions in order to stop them being scared and
make them feel better. Adults are able to do these three steps nearly instantaneously and without
much thought, but when does this ability to ease the fears of others develop in childhood? When
three year olds see a friend afraid to play on the monkey bars, do they respond in the same way
as adults do? Are young children capable of calming a scared peer as well as adults? In sum, do
humans have an early developing ability to moderate the emotions of others or does this skill
come about later in life?
Research suggests that adults can identify external causes of their emotions, are
increasingly capable of understanding their own emotions and their causes, and are able to
understand the causes of others’ emotions. However, there exists limited research on how young
children reason causally about emotions in others. In the present study, we investigate how 1- to
3-year old children reason causally about emotions. Causal reasoning about emotions requires
the ability to recognize and identify emotions, utilize social referencing skills, and regulate
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emotions. If children are capable of performing these three component skills, then it suggests that
they are capable of reasoning causally about emotions in general.
Emotion Recognition
Research demonstrates that children interpret emotions through various cues. In a study
by Widen (2013), researchers exposed the poor understanding children have of facial expressions
when interpreting emotions. Counter to the common belief that facial expressions signal to
children specific emotions, their understanding of facial expressions is modest and does not
improve quickly over age development (Widen, 2013). In fact, infants, toddlers, and younger
preschoolers initially understand facial expressions as binary: feels good and feels bad. In
addition, while children younger than 10 months are capable of giving an emotional and
behavioral response to the valence of facial expressions, they are not able to differentiate these
facial expressions as being specific types of negative emotion (i.e., sad, angry, scared) (Widen,
2013). Only later in development at around 80 months does this binary understanding of
emotions differentiate into the discrete emotional categories that adults recognize (e.g., anger,
disgust, sadness, and fear) (Widen, 2013). Yet, according to alternate research, children use
labels for basic emotions even before three years of age (Ridgeway, Waters, & Kuczaj, 1985).
This, however, counters Widen’s conclusions by suggesting that these younger children do in
fact have the ability to categorize different types of discrete emotions (Ridgeway et al., 1985).
Another study examining not only facial expressions as emotional cues, but also voice
and body posture with 3-5 year old children looked specifically at children’s recognition of
happiness, sadness, anger, and fear in four conditions: Face-only, Body Posture-Only, VoiceOnly, and Multi-cue (face, body, and voice) (Nelson & Russell, 2011). While participants
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recognized emotions well in the Face-only, Body Posture-only and Multi-cue conditions,
children were unable to label emotions in the Voice-only condition (Nelson & Russell, 2011).
In addition to the discussed cues signifying emotions, researchers have explored
children’s ability to label emotions using brief stories (Widen & Russell, 2010). Children’s
ability to label emotions using a short narrative, as compared to facial expressions, was measured
in 4-10 year olds (Widen & Russell, 2010). Researchers found that stories discussing the cause
and consequences of an emotion were a stronger cue than facial expressions, specifically for
disgust, fear, and social emotions. Facial expressions were a stronger cue only for surprise. In
addition, over their development, children began to differentiate emotions from basic-level
emotion categories to more complex ones, as seen in the previous research (Widen & Russell,
2010).
In sum, as they age from less than 10 months to 10 years, children increase in their ability
to use a range of cues to identify and label the emotions of others, with certain cues being
particularly effective. This evidence suggests that children aged 1-3 years old are able to utilize
various cues to recognize emotions in others, motivating components of the present study.
Social Referencing
Another means by which children may learn about emotions is through observing other
people’s actions and reactions to stimuli in their environment (i.e., social referencing). Past
research has shown that social referencing typically occurs only with apprehensive or uncertain
states, such as fear (Mumme & Fernald, 2003). Three classic social referencing studies use dropoffs of visual cliffs, approaching strangers, and animated dinosaurs (Boccia & Campos, 1989;
Klinnert, 1984; Sorce, Emde, Campos, & Kilnnert, 1985). These experiments showed infants, as
young as 12-months old, their mothers expressing interest or hesitation toward an object in front
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of them (e.g., a drop-off of a visual cliff). Next, infants were given a chance to interact with the
object that their mothers had just interacted with. Researchers used these studies to determine
whether or not someone else’s wariness of an object would lead an infant to also be wary of the
object. In particular, in a visual cliff study, when mothers expressed fear towards a visual cliff,
12-month-old infants heeded their mothers’ actions and avoided the visual cliff too (Sorce et al.,
1985). While studies using visual cliffs, approaching strangers, and animated dinosaurs use
situations that could be inherently scary to children, more recent studies with infants 12- and 18months old have begun using ambiguous toys that do not have an intrinsic emotion attached to
them (Moses, Baldwin, Rosicky, & Tidball, 2001). In general, these studies seek to determine
whether or not infants infer how to properly emotionally react based on others’ emotional
reactions and show that infants can, in fact, learn emotional reactions from others (Sorce et al.,
1985).
Children also seem to understand the specificity of emotional information. This means
that infants are able to differentiate between unique emotions directed towards objects (Mumme
& Fernald, 2003). Many studies demonstrate that infants will more often approach objects that
others have made a positive emotion toward than a negative emotion (Camras & Sachs, 1991;
Moses et al., 2001; Repacholi, 1998; Walden & Ogan, 1988). However, these studies only
demonstrate that positive emotions have a more positive effect than negative emotions, not that
negative emotions have an inherently negative effect. In fact, in order to accurately assess this, a
baseline condition is needed. Mumme, Fernald, and Herrera (1996) performed one of the only
studies that utilized a neutral condition as a baseline. This study demonstrated that 12-month-old
infants express inhibition and negative affect when presented with negative vocalizations toward
an ambiguous toy (Mumme et al., 1996). Further, Mumme et al. (1996) found that positive
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vocalizations did not show a significant change in infant behavior or affect as compared to
baseline outcomes.
Infants also use gaze direction, specifically their mothers’, to identify toys as the focus of
attention (Mumme & Fernald, 2003). Some studies suggest infants as young as six months old
can follow an adult’s gaze (Butterworth & Cochran, 1980); however, other researchers showed
that this phenomenon emerges at around 10-12 months (Corkum & Moore, 1998). Another study
addressed whether or not being able to follow a gaze suggests that infants understand the person
is focusing and expressing an emotion toward an object (Repacholi, 1998). In Repacholi’s study
(1998), experimenters expressed happiness and disgust towards items hidden inside two boxes.
Infants aged 14- and 18-months old subsequently interacted with the boxes and experimenters
found that infants searched inside the “happiness” box significantly more than the “disgust” box.
This study demonstrates infants’ ability to use an experimenter’s gaze and action as attentional
cues (Repacholi, 1998). In addition, this study demonstrates infants’ understanding of the
experimenter’s emotional signals toward the objects (Repacholi, 1998).
Based on previous research, infants as young as 12-months old are shown to master all
aspects of social referencing. This leads to the assumption that the children aged 1-3 years old
studied in the present experiment will similarly demonstrate social referencing skills by learning
to attach emotional reactions to specific objects.
Emotion Regulation
The goal of emotion regulation is to alter an emotional state, such that it is in line with
the individual’s preferred emotional state. This is accomplished with various emotion regulation
techniques (Hoeksma, Oosterlaan, & Schipper, 2004). Emotion regulation strategies are
classified into two categories: antecedent-focused strategies and response-focused strategies
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(Evers, Stok, & de Ridder, 2010). While antecedent-focused strategies occur before emotional
responses are fully activated, changing both behavioral and physiological aspects of an
individual, response-focused strategies occur after emotional responses are activated (Evers et
al., 2010). Two types of emotion regulation exist: interpersonal and intrapersonal (Netzer, Van
Kleef, & Tamir, 2015). Interpersonal emotion regulation is the process by which individuals
regulate the emotions of others, while intrapersonal emotion regulation is the process by which
individuals regulate their own emotions (Campos, Campos, & Barrett, 1989; Gross & Thompson,
2007). In the present study, children aged 1-3 years old were tested on their ability to produce a
response-focused and interpersonal emotion regulation strategy.
There exists limited research assessing young children’s ability to regulate emotions in
others. In a study by Pons, Harris, and de Rosnay (2004), researchers found that children do not
begin to successfully demonstrate emotion regulation using cognitive strategies until they are
around 9 years of age. However, other research demonstrates that in general, different emotion
regulation strategies emerge as children get older, such that 6- to 7-year olds use primarily
behavioral strategies and children 8 years old and older utilize psychological strategies, such as
denial and distraction (Altshuler & Ruble, 1989; Band & Weisz, 1988; Harris, 1989; Harris &
Lipian, 1989; Harris, Olthof, & Terwogt, 1981; Terwogt & Stegge, 1995). In these studies,
however, complex stories and situations were used to assess children’s emotion regulation
abilities, which may have been too difficult for young children to comprehend. In the present
study, we used a simpler design such that younger children would be able to understand the
situations presented to them and succeed on subsequent emotion regulation tasks. Further,
children aged 1-3 years old have yet to be studied in depth on their emotion regulation
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capabilities. Thus, the present research seeks to fill this gap in research and determine whether
children aged 1-3 years old are capable of regulating emotions in others.
Development of Causal Reasoning
The research above suggests that young children can identify emotions and use them to
guide their behaviors. It also suggests that children may not be able to causally intervene to
change the emotions of others until later in development. Yet, additional research has shown that
the ability to causally reason about emotions may appear earlier in development. In one study,
experimenters showed children aged 3 years and 6 months to 5 years and 2 months a display
where a bunny was scared by one animal more often than by another animal (Schulz & Gopnik,
2004). Researchers found that children were likely to correctly identify the animal that scared the
bunny more often as the causal object, demonstrating their ability to accurately reason about
emotional causal events (Schulz & Gopnik, 2004). Another study examined 3- to 5-year olds’
understanding of other people’s spontaneous emotional reactions (Fabes, Eisenberg, Nyman, &
Michealieu, 1991). This study tested the extent to which knowledge of external or internal events
affected children’s ability to appraise others’ emotional states. The study found that children
were more likely to refer to internal events when explaining negative, as compared to positive,
emotions in others (Fabes et al., 1991). In addition, as children increased in age, their
understanding of the relationship between internal states and emotions became more
differentiated and complex (Fabes et al., 1991).
A study of children aged 3-11 years old assessed their ability to understand that emotions
have external causes. This was done by presenting four scenarios about a boy and asking
participants to determine how the boy felt about each scenario using four distinct prompts (Pons
et al., 2004). Researchers found that children were able to correctly identify the appropriate
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emotion prompt by age 5; however, the scenarios used were ambiguous and potentially had
multiple correct answers (Pons et al., 2004). As such, it is possible that children younger than 5
years old answered appropriately, but experimenters scored their answers as incorrect due to the
study’s ambiguity. In a study by Russell (1990), experimenters asked children aged 4-11 years
old to complete stories about different emotions (i.e., fear, anger, sadness, happiness, and
surprise) by explaining why the character in a story felt a certain emotion. Participants then
identified the reaction the character had to experiencing the emotion. Researchers found that,
generally, as children aged they were able to identify the cause and consequence of emotions
more accurately (Russell, 1990). Further, there were overall higher levels of accuracy for
identifying causes rather than consequences of emotions, a difference that was only statistically
significant for surprise and fear (Russell, 1990).
More generally, there exists a wealth of research demonstrating that young children can
reason causally about non-emotion related events, suggesting that they may have the capacity to
reason similarly about emotions. Multiple studies demonstrate young children’s abilities to
identify the cause of a seemingly spontaneous action and learn how to act upon a stimulus to
cause a desired action to occur (Meltzoff, Gopnik, & Waismeyer, 2012; Muentener & Schulz,
2014; Waismeyer, Meltzoff, & Gopnik, 2015; Walker & Gopnik, 2014). Further, researchers
have classified predictive looks as a valid measure to assess infants’ action perception and have
utilized eye-tracking technology to determine that infants use predictive looks to anticipate
whether actions will occur (Cannon & Woodward, 2012; Daum, Attig, Gunawan, Prinz, &
Gredebäck, 2012; Gredebäck, Stasiewicz, Falck-Ytter, Von Hofsten, & Rosander, 2009;
Kanakogi & Itakura, 2011; Kochukhova & Gredebäck, 2010). These skills suggest that young
children have the ability to causally reason about physical relationships.
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Thus, there exists limited research on the capability of children 3 years old and younger
to reason causally about emotions specifically. Past research on causal reasoning about emotions
not only tends to focus on children older than 3 years, but also uses complex paradigms and tasks
that would be too difficult for younger children to comprehend. However, there exist multiple
studies that demonstrate young children’s ability to causally reason in situations unrelated to
emotions, suggesting that this skill could be transferable to emotion-related situations. Thus, the
current study seeks to explore how children aged 1-3 years old develop the ability to causally
reason about emotions, using simplified tasks.
In sum, research suggests that children aged 1-3 years old can recognize emotions, use
social referencing to guide their actions, and can causally reason about events unrelated to
emotions. However, there is a gap in research regarding whether these children are able to
regulate emotions in others. As these components comprise the ability to reason causally about
emotions, previous research suggests that children aged 1-3 years old may have this ability.
In the present study, we show children aged 1-3 years old a puppet show in which a
puppet responds fearfully. The puppet show consists of six trials, half of which are Causal, such
that the puppet is scared by a target toy, and the other half are Non Causal, such that the puppet
is not scared by a target toy. The Non Causal trials are used as a neutral baseline trial type.
The experimenter then gives participants four toys to interact with, including the target
toy, asks participants to help the puppet feel better after it expresses fear towards the toys, and
asks participants to identify the toy that scared the puppet. We predicted that if children are able
to reason causally about emotions then they should behave differently in the Causal versus Non
Causal trials. Particularly, if participants make a predictive look at the puppet when the
experimenter presents the target toy during the Prediction Phase for the Causal trials only, this
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indicates that participants expect the puppet to make an emotional reaction to the target toy.
Second, if participants avoid playing with the target toy during the Play Phase in the Causal trials
only, this suggests that participants learned that the target toy is scary based on the puppet’s
scared reaction to it. Third, upon being asked to make the scared puppet feel better in the
Intervention Phase, if participants remove the target toy or present the puppet with a non-target
toy in the Causal trials only, this suggests that participants both understand that the target toy
caused the emotional reaction of the puppet to occur and understand how to regulate the puppet’s
emotions. Last, when asked to identify which toy scared the puppet in the Identification Phase, if
participants identify the target toy in the Causal trials only, this suggests that participants
understood that the target toy caused the emotional reaction in the puppet.
The present study differs from previous research in many ways. As past studies utilized
complex paradigms in order to demonstrate emotional reactions in participants, the present study
utilizes simpler situations and tasks. In addition, previous research tended to focus on only one
measure at a time to assess children’s causal reasoning skills. The present study explores
multiple measures simultaneously to compare when these skills appear and improve across
development.
Further, the current study utilizes a larger age span than previous studies in order to
capture developmental changes across ages. We recruited participants aged 1-3 years old, across
6-month age groups, in order to capture these developmental changes. The findings of the
present study add to the existing research on how children ages 1-3 years reason causally about
emotions and provide new insights on how this skill improves across development.
Method
Participants
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Ninety-six children ranging in age from 12 months to 48 months (M=29.41 months, 49
female) participated in the study at the Boston Children’s Museum, from October 2017 to
February 2018. Six age groups were established: 12-18 months (n=16, M=15.13 months, 7
female), 18-24 months (n=16, M=20.30 months, 9 female), 24-30 months (n=16, M=26.25
months, 9 female), 30-36 months (n=16, M=32.56 months, 7 female), 36-42 months (n=16,
M=37.69, 9 female), and 42-48 months (n=16, M=44.38 months, 8 female). Refer to Table 1 for
additional information on participants. We did not collect demographic data other than age,
however we recruited participants independent of race, gender, ethnicity, and class in order to
have a sample that reflects the diversity of the population. An additional 19 participants were
excluded from the data set due to incompletion of at least five of the six trials (M= 28.84 months,
9 female). A power analysis conducted prior to beginning the study revealed that 96 participants
would be needed to detect an interaction between age group and trial type at a statistical power
of 80%. All participants received a stamp upon participating.
Table 1. Age and Gender Data for Participants
Age Group

n

M (SD)

Range (months)

# Female

12-18 Months

16

15.13 (1.71)

12-17

7

18-24 Months

16

20.30 (1.32)

19-23

9

24-30 Months

16

26.25 (1.88)

24-29

9

30-36 Months

16

32.56 (1.55)

30-35

7

36-42 Months

16

37.69 (1.62)

36-40

9

42-48 Months

16

44.38 (1.71)

42-47

8

Note. M=mean; SD=standard deviation
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Materials
Six sets of four toys (24 in total) were used for the study. Each set contained four unique
toys (e.g. one blue circular block, one palm tree, one red ring, and one yellow building block).
Within each set, toys were approximately the same size, but varied in color and shape. In each
set, we randomly designated one toy as the target toy. Three sets of toys were randomly selected
to form Group A, and the other three sets of toys comprised Group B. We presented the three
sets of toys in Group A in a fixed order, randomly determined, as well as in Group B. These
groups were created to facilitate the blocked design of the study. We also used a cardboard box
big enough to fit four toys inside, two black foam walls, and a female hand puppet modeled after
the “Muppets.”
Procedure
The present study utilized a 6 (age group: 12-18 months, 18-24 months, 24-30 months,
30-36 months, 36-42 months, 42-48 months) x 2 (trial type: Causal, Non Causal) x 2 (order:
Causal First, Non Causal First) mixed-model design. The between subjects factors were age
group and order, and the within subjects factor was trial type. Each participant completed, in a
blocked design, 3 Causal trials and 3 Non Causal trials, for a total of 6 trials. The order of the
Causal and Non Causal blocks was counterbalanced across participants. In addition, within each
order, we counterbalanced the assignment of which group of toys (Group A versus Group B) was
used for Causal versus Non Causal trials across participants.
Each trial consisted of five phases: familiarization, prediction, play, intervention, and
identification. See Figure 1.
Familiarization phase. The Familiarization Phase introduced participants to the puppet,
Sally, and the puppet’s emotional reaction to the target toy. In the Causal trials, the puppet
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Figure 1. Visual representation of the study procedure.
Causal Trial

Non Causal Trial

The puppet
produces an
“Aah!” noise.
Familiarization
Phase
(repeated 4
times/trial)

The experimenter
reveals the target
toy.

Prediction Phase
Do children look towards
the puppet when the target
toy is presented?

Play Phase
How long do children
play with the target toy?

Intervention Phase
Do children remove the
target toy or offer a nontarget toy?

Identification Phase
Do children identify the
target toy?
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produced a scared reaction to the target toy. In the Non Causal trials, the puppet produced a
scared reaction, not caused by the target toy. The Familiarization Phase differed based on trial
type. In the Causal trials, the experimenter placed a foam wall on the table and placed the target
toy from one set on the table behind the wall, such that the participant could not see the target
toy. Then the puppet emerged and the experimenter exclaimed, “Look! Here’s Sally, let’s see
what Sally’s going to do.” The experimenter then moved Sally towards the toy and made Sally
produce a scared “Aah!” noise. Sally was then put away, out of sight of the participant. The
experimenter lifted up the wall for 3 seconds, revealing the target toy to the participant. This
sequence (i.e., puppet made an emotional reaction, target toy was revealed) was repeated four
times.
The Familiarization Phase was similar in the Non Causal trials. However, in addition to
the single foam wall blocking the participants from viewing the target toy, the experimenter
placed a second foam wall between the puppet and the target toy, such that the puppet could not
see the target toy.
Prediction phase. After the Familiarization Phase, the experimenter said to the
participant, “Okay, now it’s your turn to play with some toys.” The experimenter placed the
target toy used in the Familiarization Phase, as well as the three other toys belonging to the target
toy’s set, into the cardboard box. The wall or walls were then removed from the table. One by
one, the experimenter took out each toy from the box with her left hand, allowing five seconds
between each toy presentation. The experimenter always presented the target toy second and
presented the rest of the toys in a random order. The puppet was held in the experimenter’s right
hand throughout this presentation. The puppet faced straight forward, such that it was in view of
the participant but not looking directly at the toys being presented.
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Play phase. After the experimenter presented the toys to the participant, the experimenter
allowed the participant to play with the toys. If the child did not interact with the toys, the
experimenter said, “Now it’s your turn to play with the toys” or “Now you can play with the
toys.” The experimenter allowed the participants to play with the toys for 20 seconds.
Intervention phase. Following the 20 seconds of play, the experimenter said, “Look!
Sally wants to play too.” Sally was then brought closer to the toys and produced a scared “Aah!”
noise. The experimenter then said, “Oh no! Sally’s scared! How do you make Sally feel better?”
The experimenter waited 10 seconds for a response from the child. After 10 seconds, the
experimenter repeated, “Oh no! Sally’s scared! How do you make Sally feel better?” The
experimenter waited 10 more seconds for a response from the child and then said, “Great!”
Identification phase. Finally, the experimenter asked for the toys back and placed them
in a line in front of the participant. The experimenter then said, “Okay, I have one more
question—which toy made Sally scared?” The experimenter waited 10 seconds for the child to
respond and then said “Great!”
The study consisted of six trials (three Causal and three Non Causal). At the conclusion
of all six trials, the experimenter said, “You are all done with the puppet show! You did a great
job!”
Coding
Three research assistants, who were blind to the study’s hypotheses, coded the study from
video recordings. During the Prediction Phase, coders assessed whether children predictively
looked up toward the puppet when the target toy was presented. In the Play Phase, coders
measured the length of time available to play with the presented toys and the length of time
participants played with the target toy. In the Intervention Phase, coders reviewed participants’
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responses when asked, “How do you make Sally feel better?” Coders noted the first response
participants made and chose one of four responses: 1) participant took away the target toy, 2)
participant offered a non-target toy to the puppet, 3) participant did nothing, or 4) participant did
an “other” action, please specify. In the Identification Phase, coders assessed what participants
did when asked, “Which toy made Sally scared?” Coders noted the first response participants
made and chose one of three responses: 1) participant selected the target toy, 2) participant did
nothing, 3) participant did an “other” action, please specify. If coders selected option 3, the
experimenter assessed the coder’s notes and recoded as necessary.
Results
In the present study, an alpha level of 0.05 was used as the threshold for statistically
significant results. We performed repeated measures ANOVAs with age group (6 levels: 12-18
months, 18-24 months, 24-30 months, 30-36 months, 36-42 months, 42-48 months) and order of
trial type presentation (2 levels: Causal First, Non Causal First) as between subjects factors and
trial type (2 levels: Causal, Non Causal) as the within subjects factor to determine differences in
participants’ performance on four measures: predictive looking, play time with the target toy,
intervention, and identification of the target toy. Various follow-up tests were then performed to
further explore significant effects. Table 2 displays the descriptive statistics for each measure of
the study as a function of age group, trial type, and order.
Predictive Look
The first measure focused on whether participants made a predictive look to the puppet
when the experimenter presented the target toy during the Prediction Phase of the study. Each
participant received two predictive look scores, which were the average percentage of times
participants predictively looked at the target toy during the Causal and the Non Causal trials. We
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Table 2. Mean Percentages For Each Age Group (Standard Deviations in Parentheses)
Causal First

Predictive Look

Play

Intervention

Identification

Non Causal First

Age
(months)
12-18

Causal

Non Causal

Causal

Non Causal

9.52 (16.27)

23.81 (16.27)

4.17 (11.79)

12.50 (24.80)

18-24

79.17 (35.36)

56.25 (49.55)

79.17 (24.80)

52.08 (43.13)

24-30

29.17 (27.82)

45.83 (46.93)

35.42 (40.27)

50.00 (47.14)

30-36

70.83 (33.03)

58.33 (42.72)

50.00 (35.63)

58.33 (42.72)

36-42

62.50 (37.53)

75.00 (34.50)

70.83 (37.53)

70.83 (33.03)

42-48

79.17 (24.80)

79.17 (39.59)

79.17 (23.15)

66.67 (43.64)

12-18

34.42 (17.88)

27.94 (16.83)

14.93 (11.16)

29.24 (7.58)

18-24

28.96 (12.40)

22.00 (17.82)

36.00 (14.63)

30.84 (28.16)

24-30

23.84 (15.04)

20.94 (10.98)

17.84 (10.96)

22.81 (16.39)

30-36

21.45 (15.71)

31.02 (17.77)

25.07 (16.27)

22.50 (14.83)

36-42

18.10 (14.41)

23.99 (13.31)

46.56 (16.32)

36.13 (15.43)

42-48

34.65 (15.16)

33.24 (18.30)

29.49 (17.12)

37.44 (10.64)

12-18

16.67 (35.63)

20.83 (24.80)

25.00 (23.57)

37.50 (37.53)

18-24

4.17 (11.79)

4.17 (11.79)

12.50 (17.25)

16.67 (35.63)

24-30

25.00 (29.55)

33.33 (39.84)

25.00 (34.50)

20.83 (30.54)

30-36

18.75 (27.37)

18.75 (37.20)

29.17 (45.21)

29.17 (33.03)

36-42

29.17 (33.03)

22.92 (36.66)

16.67 (25.20)

12.50 (17.25)

42-48

20.83 (17.25)

12.50 (35.36)

20.83 (39.59)

25.00 (34.50)

12-18

8.33 (15.43)

4.17 (11.79)

4.17 (11.79)

8.33 (15.43)

18-24

0.00 (0.00)

0.00 (0.00)

6.25 (17.68)

8.33 (15.43)

24-30

8.33 (15.43)

8.33 (15.43)

8.33 (23.57)

8.33 (15.43)

30-36

6.25 (17.68)

0.00 (0.00)

4.17 (11.79)

16.67 (17.82)

36-42

25.00 (29.55)

14.58 (20.77)

0.00 (0.00)

16.67 (30.86)

42-48

20.83 (17.25)

43.75 (38.77)

10.42 (19.80)

12.50 (17.25)
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conducted a repeated measures ANOVA for predictive looks with age group (6 levels: 12-18
months, 18-24 months, 24-30 months, 30-36 months, 36-42 months, 42-48 months) and order of
trial type presentation (2 levels: Causal First, Non Causal First) as between subjects factors and
trial type (2 levels: Causal, Non Causal) as the within subjects factor. This yielded a marginal
interaction effect between trial type and age group, F(5, 83)=2.25, p=.057. Follow-up paired
samples t-tests yielded a significant difference for participants aged 12-18 months between the
Causal (M=6.67, SD=13.80) and Non Causal (M=17.78, SD=21.33) trials, such that participants
predictively looked more often in Non Causal trials compared to Causal trials, t(15)=-2.65,
p=.02. This follow-up analysis also yielded a marginal difference for participants aged 18-24
months between the Causal (M=79.17, SD=29.50) and Non Causal (M=54.17, SD=44.93) trials,
such that there was a trend for participants to predictively look more in the Causal trials than in
the Non Causal trials, t(15)=1.78, p=.095. In addition, this follow-up analysis yielded a marginal
difference for participants aged 24-30 months, such that participants predictively looked more
often in the Non Causal trials (M=47.92, SD=45.49) than in the Causal trials (M=32.29,
SD=33.59), t(15)=-1.78, p=.096. However, no notable differences were found for the older
participants. Given these mixed results, it appears that participants were not able to differentiate
between the two trial types and that the marginal interaction between trial type and age group
may be spurious. See Figure 2.
The analysis also yielded a main effect of age group, F(5, 83)=9.89, p<.001. This main
effect demonstrates that participants’ predictive looking increased with age, from about 12% in
the youngest participants to about 76% in the oldest participants. These results suggest that
participants were unable to differentiate between trial types in the study and improved with age
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on their predictive looking regardless of trial type. No other notable interaction or main effects
were found for the predictive look measure.
Figure 2. Graphic Representation of Trial Type x Age Group
Interaction for Predictive Look
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Play
The second measure focused on the amount of time participants played with the target toy
during the Play Phase of the study. Each participant received two play scores, which were the
average percentage of time participants played with the target toy out of the total play time
given, in the Causal and Non Causal trials. We conducted a repeated measures ANOVA for play
with age group (6 levels: 12-18 months, 18-24 months, 24-30 months, 30-36 months, 36-42
months, 42-48 months) and order of trial type presentation (2 levels: Causal First, Non Causal
First) as between subjects factors and trial type (2 levels: Causal, Non Causal) as the within
subjects factor. This analysis yielded a significant interaction effect between trial type, age
group, and order, F(5, 84)=2.42, p=.04, and a significant interaction effect between age group
and order, F(5, 84)=2.59, p=.03. Follow-up repeated measures ANOVAs with modified age
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group (2 levels: 12-30 months, 30-48 months) as the between subjects factor and trial type (2
levels: Causal, Non Causal) as the within subjects factor were performed for each order (Causal
First, Non Causal First) separately. For participants in the Causal First order, this analysis
yielded a significant interaction between modified age group and trial type, F(1, 46)=4.48, p=.04.
Specifically, younger participants played with the target toy less in the Non Causal than the
Causal trials and older participants played with the target toy more in the Non Causal than the
Causal trials, when the Causal trials were presented first. However, for the Non Causal First
order, the analysis yielded no significant effects, F(1, 46)=1.26, p=.27. These results suggest that
older participants differentiated between trial type and learned that the target toy was scary and
something to be avoided when Causal trials were presented first. See Figure 3.
The analysis also yielded a marginal main effect of age group, F(5, 84)=1.93, p=.098.
While this effect is significant, participants did not increase or decrease their play time with the
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target toy linearly, and thus no further interpretations were made. No other notable interaction or
main effects were found for the play measure.
Intervention
The third measure focused on whether participants intervened to change the puppet’s
emotional state during the Intervention Phase of the study. A successful intervention was
characterized as when participants either took away the target toy or presented the puppet with a
non-target toy when asked to make the puppet feel better after being scared. Each participant
received two intervention scores, which were the average percentage of times participants
correctly completed the intervention during the Causal and the Non Causal trials. A repeated
measures ANOVA for the intervention with age group (6 levels: 12-18 months, 18-24 months,
24-30 months, 30-36 months, 36-42 months, 42-48 months) and order of trial type presentation
(2 levels: Causal First, Non Causal First) as between subjects factors and trial type (2 levels:
Causal, Non Causal) as the within subjects factor yielded no significant effects. Also, values on
the intervention measure were generally low across all age groups at around 20%.
Identification
The fourth measure focused on whether participants selected the target toy during the
Identification Phase of the study. Each participant received two identification scores, which were
the average percentage of times participants selected the target toy during the Causal and the
Non Causal trials. We conducted a repeated measures ANOVA for identification with age group
(6 levels: 12-18 months, 18-24 months, 24-30 months, 30-36 months, 36-42 months, 42-48
months) and order of trial type presentation (2 levels: Causal First, Non Causal First) as between
subjects factors and trial type (2 levels: Causal, Non Causal) as the within subjects factor. This
analysis yielded a significant interaction effect between age group and order, F(5, 84)=3.66,
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p=.005. In addition, a significant main effect of age group was found, F(5, 84)=5.32, p<.001.
This result suggests that older participants selected the target toy significantly more often than
younger participants. Yet, participants did not differ in their performance based on the Causal or
Non Causal nature of the trials, suggesting they were unable to differentiate between trial types.
See Figure 4. No other notable interaction or main effects were found. Given that the percentage
of selecting the target toy was generally low (about 10%) and there were no interactions found
with trial type, no more interpretations were made.
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Figure 4. Graphic Representation of the Main Effect of Group
for Manipulation Check
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Discussion
Every day we recognize, realize the cause of, and help to regulate the emotions of others.
Thus, understanding how these seemingly second nature abilities in adults appear across
childhood is important to determine whether these abilities materialize early in childhood or
require extensive experience to develop. The present study sought to explore this question by
measuring children aged 1-3 years’ ability to successfully perform the components that comprise
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emotional causal reasoning. While many results in the present study were insignificant, there
were several notable findings suggesting 1- to 3-year olds’ abilities.
In the present study, we hypothesized that certain actions participants could take in each
phase of the study suggested the presence of certain skills. First, if participants predictively
looked more often in the Causal trials than the Non Causal trials it suggested that participants
were able to differentiate between the two trial types and expected the puppet to make an
emotional reaction upon seeing the target toy only during the Causal trials. If participants played
less often with the target toy in the Causal trials versus the Non Causal trials, this suggested that
participants exhibited social referencing skills and learned that the target toy was scary and
something to be avoided in only the Causal trials. If participants correctly completed the
Intervention Phase of this study more frequently in the Causal trials than the Non Causal trials,
we hypothesized that this would suggest that participants had the ability to regulate the emotions
of others. If participants correctly identified the target toy as what scared the puppet more
frequently during the Causal trials as compared to the Non Causal trials, this suggests that
participants understood that the target toy caused the puppet to be scared during only the Causal
trials.
For the predictive look measure, analyses yielded a marginal interaction effect between
trial type and age group. These results suggested that participants in the 12-18 and 24-30 month
age groups tended to predictively look more often in the Non Causal trials compared to the
Causal trials. Additionally participants in the 18-24 month age group exhibited the opposite
behavior, while the three older age groups exhibited no differences in predictive looking across
trial types. These mixed results suggest that there were no real differences between groups on
their predictive looking across trials and that the result may have been spurious. Thus, it may be
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the case that participants were unable to distinguish between trial types in the study, leading
them to perform similarly across trial types. As past research suggests that infants have the
ability to accurately predictively look to expect when actions will occur, it is likely that the lack
of consistent results in this study are due to flaws in the study design (Cannon & Woodward,
2012; Gredebäck et al., 2009; Kanakogi & Itakura, 2011; Kochukhova & Gredebäck, 2010).
We also found interactions with order of trial presentation across the play, intervention,
and identification measures. In particular, analyses for play yielded a significant interaction
effect between trial type, age group, and order. This result suggests that both order and age group
had an impact on the amount of time participants played with the target toy in the Causal and
Non Causal trials. Specifically, when we presented the Causal trial type first, younger
participants played with the target toy less often in the Non Causal trials compared to the Causal
trials, while older participants played with the target toy less often in the Causal trial compared
to the Non Causal trials. This result suggests that when the Causal trials were presented first,
participants improved on their ability to differentiate between trial types and adapt the puppet’s
emotional reaction toward the target toy during the Causal trials. However, when Non Causal
trials were presented first, there were no differences in play time with the target toy. Thus, the
order of trial presentation impacted participant performance on this measure.
Analyses also yielded main effects of age group on multiple measures. Specifically, in
both the predictive look and identification measures, participants predictively looked more and
selected the target toy more, respectively, across development. These effects of age demonstrate
that older children were attending to and encoding the Familiarization Phase more than the
younger children. In addition, these findings further suggest that participants were unable to
distinguish between trial types and instead acted similarly in both the Causal and Non Causal
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trials. These findings also suggest that participants improved on these two measures across
development. In particular, predictive looking greatly increased across age groups, which
demonstrates that participants increasingly expected the puppet to make an emotional reaction
when the experimenter presented the target toy across development. However, the identification
scores were generally low across development, indicating that even though participants improved
with age, they generally did not select the target toy with much frequency. This could be because
participants generally were unable to track which toy made the puppet scared across both trial
types. However, if this was the case then the present results are contrary to previous research that
demonstrated that children as young as 24 months are able to reason causally (Muentener &
Schulz, 2014). Yet, this past research, as well as other previous studies, demonstrated that
children are capable of reasoning causally about physical entities, as opposed to emotions
(Muentener & Schulz, 2014; Waismeyer et al., 2015). It is possible that causal reasoning about
emotions requires higher-level skills and is something that develops later in age than causal
reasoning about physical entities.
Finally, the lack of effects found for the Intervention Phase suggest that children aged 1-3
years may be unable to regulate emotions in others. Intervening in this phase required
participants to both understand that the puppet was scared and think of a novel way to change the
emotion of the puppet. In this phase, participants were required to make an explicit action, which
was a more complicated task than the more implicit measures such as predictive looking or
playing with the target toy. Thus, participants may not have intervened due to the higher
difficulty of the task. As most past research focused on children significantly older than 1-3
years, the present study provided useful information about when children develop the ability to
emotionally regulate others, suggesting that the ability does not appear until after 3 years.
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Limitations and Future Directions
While this study had strengths, the study also had limitations. First, the emotion of fear
may have been too complex for children aged 1-3 years old to comprehend. Previous research
suggests that children are increasingly able to differentiate between facial expressions of
emotions as they develop (Widen, 2013). Initially, young children are thought to use broad
categorizations to describe multiple related emotions, such as “anger” for the facial expressions
that depict sadness, anger, disgust, and fear (Widen, 2013). However, across development,
children gradually differentiate between these facial expressions of emotions to understand
specifically that, for example, a scowl signifies anger, a cry signifies sadness, a nose scrunch
signifies disgust, and a gasp signifies fear (Widen, 2013). According to one study, children may
not be able to correctly differentiate all four of those emotions until they are around 6.5 years old
(Widen, 2013). If this is valid, then the participants of the present study may have been unable to
classify the puppet’s emotion as fear after watching the Familiarization Phase of the study.
However, alternative research suggests that children younger than 3 years are capable of
categorizing emotions into discrete categories, suggesting that design flaws of the study may
have led to non-significant results (Ridgeway et al., 1985). Even so, if the emotion of fear was
too complex for 1- to 3-year olds to understand, future research could utilize emotions other than
fear in a similar study design as the present one. In particular, a more basic emotion such as
happiness may be easier for children as young as 1- to 3-years old to understand.
If 1- to 3-year old children are able to understand the emotion of fear in general, then it is
possible that the emotion of fear was not demonstrated properly in the present study. Previous
research on children’s understanding of different emotional cues utilized human images to
demonstrate emotional cues (Nelson & Russell, 2011). In addition, social referencing tasks
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traditionally use participants’ mothers to demonstrate behaviors (Boccia & Campos, 1989;
Klinnert, 1984; Sorce et al., 1985). However, the present study utilized a puppet when
demonstrating emotional reactions. Thus, children may have been less capable of understanding
the emotions expressed by a puppet than by a human, leading participants to unsuccessfully
demonstrate their causal reasoning skills. If this was the case, future researchers could have a
human, instead of a puppet, demonstrate the emotional reactions. This would allow researchers
to assess whether 1- to 3-year olds are capable of reasoning causally about emotions when
humans express the emotion.
Yet, participants may have understood that the puppet was scared by the target toy in the
Causal trials, but failed to adapt a similar emotional reaction toward the target toy. That is, the
target toys used in the study may have been familiar to participants or already classified as being
non-scary objects to participants. Thus, the puppet’s fear of these otherwise ambiguous toys may
not have over-ridden participants’ non-scary association with them. This could have led
participants to play with the target toy equally as often as the non-target toys and to incorrectly
answer the questions presented by the experimenter. Past studies have used more inherently
scary stimuli, such as strangers, animated dinosaurs, and drop-offs of visual cliffs to demonstrate
behaviors to children, and thus researchers could use similar stimuli in future studies to combat
this familiarization effect (Boccia & Campos, 1989; Klinnert, 1984; Moses et al., 2001; Sorce et
al., 1985).
Finally, participants may have learned that the target toy was scary and adapted a similar
emotional reaction to the target toy, but not understood the differences between the Casual and
Non Causal trial types. Specifically, it may have been unclear that, during the Non Causal
Familiarization Phase, the second wall between the puppet and the target toy obstructed the
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puppet’s view of the target toy. This may have led participants to believe that the target toy
scared the puppet in all trials, making the trial type manipulation ineffective. Future researchers
could develop a more explicit way of differentiating between Causal and Non Causal trials. In
addition, researchers could also modify the study to have a between-subjects design such that
participants only see one trial type during the study and do not have to differentiate between
Causal and Non Causal trials within the study.
Last, the length of the study may have negatively impacted participants’ performance on
the measures, causing participants to perform less well on the latter half of the trials due to
exhaustion or restlessness. This could have contributed to the order effects found in the study.
Once again, modifying the study to have a between-subjects design could be helpful, as this
would significantly decrease the length of the study and diminish any effects that were due to
exhaustion or restlessness.
Conclusion
In sum, the results of the present study suggest that children aged 1-3 years are not fully
able to reason causally about emotions; however, they do exhibit improvements across
development on component skills of causal reasoning about emotions. Three component skills
were identified as comprising the ability to reason causally about emotions: recognizing and
identifying emotions, utilizing social referencing skills, and regulating emotions. The present
study used participants’ performance on four measures (predictive look, play, intervention, and
identification) to determine their mastery of these component skills. The results provided
evidence that children aged 1-3 years demonstrated only partial mastery of these skills. While
weaknesses in the study design may have contributed to these findings, overall the study
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suggests that children as young as 1-3 years do not have the full ability to causally reason about
emotions.
The findings of the present study contribute to the greater wealth of research on the
development of children’s understanding of their own and others’ emotions. As reasoning
causally about emotions is a skill that adults utilize every day without noticing, it is important to
understand and identify how these skills develop in childhood. Knowing how to reason causally
about emotions allows people to build relationships by being able to comprehend the emotional
state of others and knowing how to help others when they are experiencing an unwanted
emotion. Being able to identify when this skill emerges in childhood could provide great insight
into how young children interact and build relationships with one another. In addition, this
research may serve to help learn how children recognize and regulate their own emotions, in
addition to others’, potentially leading to research on how children develop abilities to cope with
stressors in their lives.

CHILDREN’S CAUSAL REASONING ABOUT EMOTION

32

References
Altshuler, J., & Ruble, D. (1989). Developmental changes in children's awareness of strategies
for coping with uncontrollable stress. Child Development, 60, 1337-1349.
Band, E., & Weisz, J. (1988). How to feel better when it feels bad: Children's perspectives on
coping with everyday stress. Developmental Psychology, 24, 247-253.
Boccia, M., & Campos, J. (1989). Maternal emotional signals, social referencing, and infants'
reactions to strangers. New Directions for Child Development, 1989, 25-49.
Butterworth, G., & Cochran, E. (1980). Towards a mechanism of joint visual attention in human
infancy. International Journal of Behavioral Development, 3, 253-272.
Cannon, E., & Woodward, A. (2012). Infants generate goal‐based action
predictions. Developmental Science, 15, 292-298.
Campos, J., Campos, R., & Barrett, K. (1989). Emergent themes in the study of emotional
development and emotion regulation. Developmental Psychology, 25, 394-402.
Camras, L., & Sachs, V. (1991). Social referencing and caretaker expressive behavior in a day
care setting. Infant Behavior and Development, 14, 27-36.
Corkum, V., Moore, C., & Zahn-Waxler, C. (1998). The origins of joint visual attention in
infants. Developmental Psychology, 34, 28-38.
Daum, M., Attig, M., Gunawan, R., Prinz, W., & Gredebäck, G. (2012). Actions seen through
the babies' eyes: A dissociation between looking and predictive gaze. Frontiers In
Psychology, 3, 370.
Evers, C., Marijn Stok, F., & de Ridder, D. (2010). Feeding your feelings: Emotion regulation
strategies and emotional eating. Personality and Social Psychology Bulletin, 36, 792-804.

CHILDREN’S CAUSAL REASONING ABOUT EMOTION

33

Fabes, R., Eisenberg, N., Nyman, M., & Michealieu, Q. (1991). Young children's appraisals of
others' spontaneous emotional reactions. Developmental Psychology, 27, 858-866.
Gredebäck, G., Stasiewicz, D., Falck-Ytter, T., Von Hofsten, C., & Rosander, K. (2009). Action
type and goal type modulate goal-directed gaze shifts in 14-month-old
infants. Developmental Psychology, 45, 1190-1194.
Gross, J., & Thompson, R. (2007). Emotion regulation: Conceptual foundations. In J.J.
Gross (Ed.), Handbook of emotion regulation (pp. 3–24). New York, NY: Guilford
Press.
Harris, P. (1989). Children and emotion: The development of psychological understanding.
Oxford: Blackwell.
Harris, P., & Lipian, M. (1989). Understanding emotion and experiencing emotion. In C. Saarni,
& P. Harris (Eds.), Children’s Understanding of Emotion (pp. 241-258). Cambridge:
Cambridge University Press.
Harris, P., Olthof, T., & Terwogt, M. (1981). Children's knowledge of emotion. Journal of Child
Psychology and Psychiatry, 22, 247-261.
Hoeksma, J., Oosterlaan, J., & Schipper, E. (2004). Emotion regulation and the dynamics of
feelings: A conceptual and methodological framework. Child Development, 75, 354-360.
Kanakogi, Y., & Itakura, S. (2011). Developmental correspondence between action prediction
and motor ability in early infancy. Nature Communications, 2, 341-346.
Klinnert, M. (1984). The regulation of infant behavior by maternal facial expression. Infant
Behavior and Development, 7, 447-465.

CHILDREN’S CAUSAL REASONING ABOUT EMOTION

34

Kochukhova, O., & Gredebäck, G. (2010). Preverbal infants anticipate that food will be brought
to the mouth: An eye tracking study of manual feeding and flying spoons. Child
Development, 81, 1729-1738.
Meltzoff, A., Gopnik, A., & Waismeyer, A. (2012). Learning about causes from people:
Observational causal learning in 24-month-old infants. Developmental Psychology, 48,
1215-1228.
Moses, L., Baldwin, D., Rosicky, J., & Tidball, G. (2001). Evidence for referential understanding
in the emotions domain at twelve and eighteen months. Child Development, 72, 718-35.
Muentener, P., & Schulz, L. (2014). Toddlers infer unobserved causes for spontaneous
events. Frontiers in Psychology, 5, 1-9.
Mumme, D., & Fernald, A. (2003). The infant as onlooker: Learning from emotional reactions
observed in a television scenario. Child Development, 74, 221-237.
Mumme, D., Fernald, A., & Herrera, C. (1996). Infants' responses to facial and vocal emotional
signals in a social referencing paradigm. Child Development, 67, 3219-37.
Nelson, N., & Russell, J. (2011). Preschoolers' use of dynamic facial, bodily, and vocal cues to
emotion. Journal of Experimental Child Psychology, 110, 52-61.
Netzer, L., Van Kleef, G., & Tamir, M. (2015). Interpersonal instrumental emotion
regulation. Journal of Experimental Social Psychology, 58, 124-135.
Pons, F., Harris, P., & De Rosnay, M. (2004). Emotion comprehension between 3 and 11 years:
Developmental periods and hierarchical organization. European Journal of
Developmental Psychology, 1, 127-152.
Repacholi, B. (1998). Infants' use of attentional cues to identify the referent of another person's
emotional expression. Developmental Psychology, 34, 1017-1025.

CHILDREN’S CAUSAL REASONING ABOUT EMOTION

35

Ridgeway, D., Waters, E., & Kuczaj, S. (1985). Acquisition of emotion-descriptive language:
Receptive and productive vocabulary norms for ages 18 months to 6 years.
Developmental Psychology, 21, 901-908.
Russell, J. (1990). The preschooler's understanding of the causes and consequences of
emotion. Child Development, 61, 1872-1881.
Schulz, L., & Gopnik, A. (2004). Causal learning across domains. Developmental
Psychology, 40, 162-176.
Sorce, J., Emde, R., Campos, J., Klinnert, M., & Scarr, S. (1985). Maternal emotional signaling:
Its effect on the visual cliff behavior of 1-year-olds. Developmental Psychology, 21, 195200.
Terwogt, M., & Stegge, H. (1995). Children’s understanding of the strategic control of negative
emotions. In J. Russel, J. Fernández-Dolz, A. Manstead, & J. Wellenkamp (Eds.),
Everyday conceptions of emotion (pp. 373-390). New York: Springer.
Waismeyer, A., Meltzoff, A., & Gopnik, A. (2015). Causal learning from probabilistic events in
24-month-olds: An action measure. Developmental Science, 18, 175-182.
Walden, T., & Ogan, T. (1988). The development of social referencing. Child Development, 59,
1230-1240.
Walker, C., & Gopnik, A. (2014). Toddlers infer higher-order relational principles in causal
learning. Psychological Science, 25, 161-169.
Widen, S. (2013). Children’s interpretation of facial expressions: The long path from valencebased to specific discrete categories. Emotion Review, 5, 72-77.

CHILDREN’S CAUSAL REASONING ABOUT EMOTION

36

Widen, S., & Russell, J. (2010). Children's scripts for social emotions: Causes and consequences
are more central than are facial expressions. British Journal of Developmental
Psychology, 28, 565-581.

