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Free Labeling of Graphic Symbols 

 
 
 
Abstract 
 

Identifying and understanding emotions play a critical role in children’s social skills and emotional wellness. 
Few studies explored children’s ability to recognize basic emotions using graphic symbols. 
important materials in children’s learning and communication. The current study examined four
typically developing children’s ability to label the emotions depicted by graphic symbols freely. Results showed 
that the participants could accurately label all four graphic symbols for happiness, and they had the most 
difficulty naming the graphic symbols for fear. The most representable graphic symbols for each emotion and 
their features were discussed. 
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Introduction 
 

Identifying and expressing emotions play an important role in children’s social and emotional development 
(Ekman & Oster, 1982). Recognition of facial expressions is one of the 
feelings of others and establish social relationships. Ekman (2003) indicated that the ability to recognize basic 
emotional expressions might be universal.
static displays of happy, sad, and surprised faces as early as 3 or 4 months of age (Young
Horowitz, 1977).  
 

Developmental studies have shown that the ability to recognize facial expressions of emotions develops 
throughout childhood, and the preschool years are an especially important time for developing emotion 
recognition skills. By the age of 4 years old, typically developing children can accurately label prototypical (full 
or exaggerated) displays of happiness, sadness, and a
recognizing fear and surprise (Widen & Russell, 2003). The development of emotion recognition skills is related 
to social competence with long-lasting effects on children’s social behaviors and ac
childhood (Izard et al., 2001; Walden & Field, 1990). 
 

The ability to recognize facial expressions of emotions may be compromised in individuals with a range of 
disabilities. For example, some studies found children with languag
less accurate than their typically developing peers at labeling various emotions (Dimitrovsky, Spector, Levy
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Identifying and understanding emotions play a critical role in children’s social skills and emotional wellness. 
Few studies explored children’s ability to recognize basic emotions using graphic symbols. 

in children’s learning and communication. The current study examined four
typically developing children’s ability to label the emotions depicted by graphic symbols freely. Results showed 

ts could accurately label all four graphic symbols for happiness, and they had the most 
difficulty naming the graphic symbols for fear. The most representable graphic symbols for each emotion and 
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Identifying and expressing emotions play an important role in children’s social and emotional development 
(Ekman & Oster, 1982). Recognition of facial expressions is one of the critical skills used to understand the 
feelings of others and establish social relationships. Ekman (2003) indicated that the ability to recognize basic 
emotional expressions might be universal. Research showed that typically developing infants can discrim
static displays of happy, sad, and surprised faces as early as 3 or 4 months of age (Young-

Developmental studies have shown that the ability to recognize facial expressions of emotions develops 
hood, and the preschool years are an especially important time for developing emotion 

recognition skills. By the age of 4 years old, typically developing children can accurately label prototypical (full 
or exaggerated) displays of happiness, sadness, and anger using photographs, and are also becoming more adept at 
recognizing fear and surprise (Widen & Russell, 2003). The development of emotion recognition skills is related 

lasting effects on children’s social behaviors and academic competence in later 
childhood (Izard et al., 2001; Walden & Field, 1990).  

The ability to recognize facial expressions of emotions may be compromised in individuals with a range of 
disabilities. For example, some studies found children with language impairments and learning disabilities were 
less accurate than their typically developing peers at labeling various emotions (Dimitrovsky, Spector, Levy

Years Old Typically 

Identifying and understanding emotions play a critical role in children’s social skills and emotional wellness. 
Few studies explored children’s ability to recognize basic emotions using graphic symbols. Graphic symbols were 

in children’s learning and communication. The current study examined four-year-old 
typically developing children’s ability to label the emotions depicted by graphic symbols freely. Results showed 

ts could accurately label all four graphic symbols for happiness, and they had the most 
difficulty naming the graphic symbols for fear. The most representable graphic symbols for each emotion and 

Identifying and expressing emotions play an important role in children’s social and emotional development 
critical skills used to understand the 

feelings of others and establish social relationships. Ekman (2003) indicated that the ability to recognize basic 
Research showed that typically developing infants can discriminate 

-Browne, Rosenfeld, & 

Developmental studies have shown that the ability to recognize facial expressions of emotions develops 
hood, and the preschool years are an especially important time for developing emotion 

recognition skills. By the age of 4 years old, typically developing children can accurately label prototypical (full 
nger using photographs, and are also becoming more adept at 

recognizing fear and surprise (Widen & Russell, 2003). The development of emotion recognition skills is related 
ademic competence in later 

The ability to recognize facial expressions of emotions may be compromised in individuals with a range of 
e impairments and learning disabilities were 

less accurate than their typically developing peers at labeling various emotions (Dimitrovsky, Spector, Levy-



Wenjing Zheng, Erna Alant & Laura Murray 
 

47 

Shiff, & Vakil, 1998; Holder & Kirkpatrick, 1991). Some researchers have found evidence of emotion recognition 
difficulties among children with autism spectrum disorder (Grossman,Klin, Carter, &Volkmar, 2000) and Down 
syndrome (Williams, Wishart, Pitcairn, & Willis, 2005, Wishart & Pitcairn, 2000).  
 

Most studies exploring children’s abilities to identify emotions used photographs as the stimuli (Turk & Cornish, 
1998; Widen & Russell, 2003; Wishart & Pitcairn, 2000). Photographs are static representations of people’s facial 
expressions, and therefore with a high level of iconicity (Lloyd, Fuller, &Arvidson, 1997). However, the 
disadvantage of using photographs is that the features of the photographs, such as gender, age, skin color, and 
hairstyle, may serve as distracting features to children with and without disabilities (Pelphrey et al., 2002). 
 

Graphic symbols are used extensively in children’s learner materials. They are also used as a part of aided 
augmentative and alternative communication (AAC), which is an intervention strategy that augments or replaces 
oral communication for individuals with little or no functional communication skills (Lloyd, Fuller, &Arvidson, 
1997).The ability to recognize graphic symbols depicting emotions refers to the level of resemblance between the 
symbol and the perceived emotion, i.e., perceived iconicity of the symbol (Lloyd, Fuller, &Arvidson, 1997). Few 
research studies have been conducted on children’s ability to recognize graphic symbols of emotions. The study 
by Visser, Alant, & Harty (2008) investigated the ability of typically developing four-year-olds to recognize 
symbols of emotions represented in the Picture Communication Symbol set (PCSTM). Children were asked to 
identify specific emotions in an array of symbols depicting emotions in response to different scenarios. Particular 
attention was paid to the extent to which young children were able to identify symbols depicting a specific 
emotion (e.g., happy, sad, angry, and scared) by pointing to the symbol on the overlay. Findings indicated that 
children recognized happiness with more accuracy and consistency than the other three emotions.  
 

de Klerk, Dada, and Alant (2014) conducted a subsequent study using PCS symbols of emotions with 5 to 6 year 
old typically developing Afrikaans and Sepedi speaking children in South Africa to explore their identification of 
the same four basic emotions, i.e., happy, sad, afraid and angry. Despite the possible culturally/linguistically 
induced differences between the two groups of participants, both language groups were more often in agreement 
regarding target symbols representing happy, which confirmed the finding in Visser et al. (2008)that 
happinesswas the emotion most accurately identified by typically developing children of preschool and 
kindergarten age.  
 

The Visser et al. (2008) study also showed that the order of accuracy in terms of target emotions identified by the 
children was happy followed by angry, afraid, and sad. de Klerk et al. (2014) reported the same order regarding 
selected target symbols. Afraid and sad were the two emotions that indicated the widest variety of graphic 
responses and the highest rates of non-target symbols in both studies. Typically developing children thus seemed 
to have more difficulties discriminating between the negative emotions compared to positive emotions (Denham 
&Couchoud, 1990). 
 

Both Visser et al. (2008) and de Klerk et al. (2014) used stories/scenarios to elicit the identification of emotions. 
For example, participants were asked, “Peter cannot find his daddy. He is sad. Show me the sad face.”  Therefore, 
the identified emotions were associated with a context. The participants were asked to match the facial expression 
to the stories. The method of matching facial expressions to stories was used in different studies to test children’s 
ability of emotion identification (Wishart & Pitcairn, 2000; Kasari, Freeman, & Hughes, 2001). However, it was 
not clear whether or how the context of the stories played a role in children’s identification of the emotion 
symbols.   
 

Most of the studies on young children’s skill of emotion recognition have employed methods of matching, 
sorting, or pointing to avoid the demand of verbal responding (Rosenqvist, Lahti-Nuuttila, Laasonen, &Korkman, 
2014; Williams et al., 2005; Wishart & Pitcairn, 2000). However, matching and pointing with limited options and 
forced-choice can yield artifactual results: Children’s choice may not reflect their knowledge or competence 
(Russell, 1994; Widen & Russell, 2003).  
 

The methodology chosen for the current study is called “free labeling”. Darwin (1872/1965) used this method 
with adults and children to explore the expression of emotions in humans and was the earliest research with this 
method (Widen & Russell, 2003). In a free labeling procedure, the experimenter typically shows a child a still 
photograph of a facial expression and asks, “How is this person feeling?”  Harrigan (1984) compared children’s 
ability in emotion recognition (select a photo representing a particular emotion) and emotion labeling (name the 
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emotional state expressed in a facial photograph), and concluded that 
emotion recognition task than emotion labeling task.
 

Identifying emotions of self and others is one of the core competencies in children’s social
development and learning. It is important for teachers t
these competencies from an early age. Graphic symbols are used extensively in learner materials for children with 
and without disabilities, and serve as the primary medium on communication boards an
for children with disabilities. However, few research studies have been conducted on children’s ability to 
recognize graphic symbols depicting basic emotions. The current study was to explore children’s ability to freely 
label the emotions depicted by graphic symbols. The graphic symbols were the same overlays used de Klerk 
(2014) study and with three symbols different from Visser et al. (2008) study. The purpose of the current study 
was to see whether typically four-year-old childre
of the accuracy of emotion recognition despite the different methodology on the same graphic symbols.
 

Three research questions were posed: 
1. What are the labels assigned to graphic symbols 

children? 
2. Do children perform differently with different emotions?
3. Do children show differences in labeling graphic symbols within each emotion?

 

Method 
 

Participants 
 

Participants were 17 children (8 male and 9 female) between the age of 4 years 0 months and 4 years 11 months. 
The mean age was 4 years 6-7 months (
preschools and one multi-age private daycare center. They were ide
consent forms and by the teachers as native fluent English speakers. Consent letters were sent home by the 
teachers, and the response rate was 92.5 %. 
 

Table 1: Description of participants 
 

Participants Gender 
1 M 
2 M 
3 M 
4 M 
5 F 
6 M 
7 F 
8 F 
9 M 
10 F 
11 F 
12 M 
13 F 
14 F 
15 F 
16 M 
17 F 
Total 8 Male/9 Female

 

Materials 
 

Pre-test photos: six colorful photos of children of different gender and ethnicity were used in the pre
were chosen from the “Emotions Language Cards” by North Star Teacher Resources. These pictures included one 
happy, one sad, one angry, one scared, and two pictures with negative emotions.  
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emotional state expressed in a facial photograph), and concluded that children performed significantly better in 
emotion recognition task than emotion labeling task. 

Identifying emotions of self and others is one of the core competencies in children’s social
development and learning. It is important for teachers to detect any possible delays in children’s development of 
these competencies from an early age. Graphic symbols are used extensively in learner materials for children with 
and without disabilities, and serve as the primary medium on communication boards and communication devices 
for children with disabilities. However, few research studies have been conducted on children’s ability to 
recognize graphic symbols depicting basic emotions. The current study was to explore children’s ability to freely 

motions depicted by graphic symbols. The graphic symbols were the same overlays used de Klerk 
(2014) study and with three symbols different from Visser et al. (2008) study. The purpose of the current study 

old children performed consistently with Visser et al. (2008) studyin terms 
of the accuracy of emotion recognition despite the different methodology on the same graphic symbols.

1. What are the labels assigned to graphic symbols of emotions by typically developing four

2. Do children perform differently with different emotions? 
3. Do children show differences in labeling graphic symbols within each emotion? 

male and 9 female) between the age of 4 years 0 months and 4 years 11 months. 
7 months (SD=4.1 months). The participants were enrolled full

age private daycare center. They were identified by their parents indicated on their 
consent forms and by the teachers as native fluent English speakers. Consent letters were sent home by the 
teachers, and the response rate was 92.5 %.  

Description of participants (4:0-4:11 years old) 

Race or ethnicity Chronological age English proficiency
Caucasian  4:11 native 
Caucasian 4:0 native 
Caucasian 4:10 native 
Asian 4:11 native 
Caucasian 4:11 native 
Caucasian 4:9 native 
Caucasian 4:10 native 
Caucasian 4:1 native 
Caucasian 4:0 native 
Caucasian 4:2 native 
Caucasian 4:2 native 
Latino 4:7 native 
Asian 4:6 native 
Caucasian 4:9 native 
Caucasian 4:8 native 
Caucasian 4:10 native 
Caucasian 4:5 native 

8 Male/9 Female  54.6 months/4;6-4:7  

test photos: six colorful photos of children of different gender and ethnicity were used in the pre
were chosen from the “Emotions Language Cards” by North Star Teacher Resources. These pictures included one 

ared, and two pictures with negative emotions.   
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o detect any possible delays in children’s development of 

these competencies from an early age. Graphic symbols are used extensively in learner materials for children with 
d communication devices 

for children with disabilities. However, few research studies have been conducted on children’s ability to 
recognize graphic symbols depicting basic emotions. The current study was to explore children’s ability to freely 

motions depicted by graphic symbols. The graphic symbols were the same overlays used de Klerk 
(2014) study and with three symbols different from Visser et al. (2008) study. The purpose of the current study 

n performed consistently with Visser et al. (2008) studyin terms 
of the accuracy of emotion recognition despite the different methodology on the same graphic symbols. 

of emotions by typically developing four-year-old 

male and 9 female) between the age of 4 years 0 months and 4 years 11 months. 
=4.1 months). The participants were enrolled full-time at two different 

ntified by their parents indicated on their 
consent forms and by the teachers as native fluent English speakers. Consent letters were sent home by the 

English proficiency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

test photos: six colorful photos of children of different gender and ethnicity were used in the pre-test. They 
were chosen from the “Emotions Language Cards” by North Star Teacher Resources. These pictures included one 
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Table 2:Pre-test Stimuli (colorful photos depicting basic emotions) 
 

 

 

 

 
Test materials: Graphic symbols representing emotions of happy, sad, angry, and scared were selected from 
Picture Communication Symbols (PCS) (Johnson, 1981). There were four symbols for each emotion, and they 
were randomized and put into a 4 by 4 table. Each graphic symbol was about 1 by 1.5 inches. They were black 
and white line drawings. 
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Table 3:

 

Procedure 
 

IRB approval and parents’ consent were obtained before the experiment. The pre
quiet places (a room or a cubical) at the preschools or daycare center. Children
researcher. The researcher led each participant from their regular cla
and the participants were seated at a child
 

A pre-test was conducted to ensure that the participants understood the four emotions and had the vocabulary to 
label the emotions. The photos for the pre
researcher prompted the participants with the starting question,
happy, sad, angry, or scared. How is this child feeling?”. Children were expected to use different vocabulary to 
name the first four photos depicting happy, sad, angry, and scared shown to the children. If a pa
do so, two extra photos with negative emotions would be used to elicit responses. If the participant failed to 
produce at least one label (happy, sad, angry, scared, or their synonyms) for each emotion after all six stimuli, a 
probing question such as “Do you think he/she is happy or scared” would be offered. During the pre
participants successfully named the four target emotions verbally, and no probing questions offering choices were 
used with any participants. The pre-test showed that
each basic emotion.   
 

After the pre-test, each participant was presented with the overlay of the 16 graphic symbols. The researcher 
started the test with the following statement “
pointed to the first one on the overlay and asked, “How does this one feel?” When the participant labeled the 
symbol, the researcher wrote it down by the symbol on the overlay and then poin
“How about this one” or “How does this one feel?” 
participant was the target or not. Participants were given as much time as they needed to label the emotion. If the 
participant struggled to find a name to label the symbol (pause for more than 30 seconds), the researcher would 
repeat the prompting question, “People have different 
does this one feel?” Only two of the participants 
their confusion or hesitation, and the researcher re
each participant, including the transition time from the classroom to the test location. All the participants finished 
the task by freely labeling each emotion depicted by the graphic symbols. The procedure was video recorde
 

Results 
 

Two of the video clips were viewed by an independent researcher who was blind about the study. The 
independent rater checked whether there were prompting questions revealing labels to the participants and 
whether the labels noted by the researcher on each participant’s overlay were accurate. The results showed that 
there were no prompting questions revealing emotion labels to the participants, and the inter
terms of the data recording was 100%. 
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Table 3: Overlay of Graphic Symbols 
 

    

    

    

    

IRB approval and parents’ consent were obtained before the experiment. The pre-test and 
quiet places (a room or a cubical) at the preschools or daycare center. Children were told to finish a task with the 
researcher. The researcher led each participant from their regular classrooms to the test locations. 
and the participants were seated at a child-sized table side by side. 

re that the participants understood the four emotions and had the vocabulary to 
label the emotions. The photos for the pre-test were presented to the participants on the table one by one. The 
researcher prompted the participants with the starting question, “People have different feelings. They may be 
happy, sad, angry, or scared. How is this child feeling?”. Children were expected to use different vocabulary to 
name the first four photos depicting happy, sad, angry, and scared shown to the children. If a pa

two extra photos with negative emotions would be used to elicit responses. If the participant failed to 
produce at least one label (happy, sad, angry, scared, or their synonyms) for each emotion after all six stimuli, a 

uestion such as “Do you think he/she is happy or scared” would be offered. During the pre
participants successfully named the four target emotions verbally, and no probing questions offering choices were 

st showed that all of the participants were capable of producing labels for 

test, each participant was presented with the overlay of the 16 graphic symbols. The researcher 
started the test with the following statement “These are also pictures of different feelings
pointed to the first one on the overlay and asked, “How does this one feel?” When the participant labeled the 
symbol, the researcher wrote it down by the symbol on the overlay and then pointed to the next one by asking, 

or “How does this one feel?” No feedback was given, no matter the label given by the 
or not. Participants were given as much time as they needed to label the emotion. If the 

participant struggled to find a name to label the symbol (pause for more than 30 seconds), the researcher would 
repeat the prompting question, “People have different feelings. They may be happy, sad, angry, or scared. How 
does this one feel?” Only two of the participants needed the prompting question. Five other participants expressed 
their confusion or hesitation, and the researcher reminded them to try their best. The test was about 10 minutes for 
each participant, including the transition time from the classroom to the test location. All the participants finished 
the task by freely labeling each emotion depicted by the graphic symbols. The procedure was video recorde

Two of the video clips were viewed by an independent researcher who was blind about the study. The 
independent rater checked whether there were prompting questions revealing labels to the participants and 

archer on each participant’s overlay were accurate. The results showed that 
there were no prompting questions revealing emotion labels to the participants, and the inter
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 test were conducted in 
were told to finish a task with the 

ssrooms to the test locations. The researcher 

re that the participants understood the four emotions and had the vocabulary to 
test were presented to the participants on the table one by one. The 

“People have different feelings. They may be 
happy, sad, angry, or scared. How is this child feeling?”. Children were expected to use different vocabulary to 
name the first four photos depicting happy, sad, angry, and scared shown to the children. If a participant failed to 

two extra photos with negative emotions would be used to elicit responses. If the participant failed to 
produce at least one label (happy, sad, angry, scared, or their synonyms) for each emotion after all six stimuli, a 

uestion such as “Do you think he/she is happy or scared” would be offered. During the pre-test, all the 
participants successfully named the four target emotions verbally, and no probing questions offering choices were 

the participants were capable of producing labels for 

test, each participant was presented with the overlay of the 16 graphic symbols. The researcher 
These are also pictures of different feelings.”Then the researcher 

pointed to the first one on the overlay and asked, “How does this one feel?” When the participant labeled the 
ted to the next one by asking, 

No feedback was given, no matter the label given by the 
or not. Participants were given as much time as they needed to label the emotion. If the 

participant struggled to find a name to label the symbol (pause for more than 30 seconds), the researcher would 
feelings. They may be happy, sad, angry, or scared. How 

Five other participants expressed 
e test was about 10 minutes for 

each participant, including the transition time from the classroom to the test location. All the participants finished 
the task by freely labeling each emotion depicted by the graphic symbols. The procedure was video recorded.   

Two of the video clips were viewed by an independent researcher who was blind about the study. The 
independent rater checked whether there were prompting questions revealing labels to the participants and 

archer on each participant’s overlay were accurate. The results showed that 
there were no prompting questions revealing emotion labels to the participants, and the inter-rater reliability in 
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The data of children’s free labeling were given in table 4. The labels were coded in terms of target and non-target. 
Non-target labels were those different from the original PCS meaning. They were not the same or synonyms of 
the PCS labels of the graphic symbols. The first author highlighted the non-target labels. The independent rater 
coded the data under the guideline of judging by synonyms, and had 5 labels out of 272 labels in total coded 
differently from the author’s coding. The inter-rater agreement was 98%. The final agreement was achieved after 
discussion. 
 

The participants provided a variety of labels to name the emotions expressed by each graphic symbol. 97.4% of 
the labels used by the participants were one-word expressions. The adverb “really” was used four times before the 
emotional words, “very” two times, and “kind of” one time.  
 

For symbols depicting sad emotion, the participants labeled No. 2 as angry four times, and No. 14 as scared seven 
times. For symbols expressing angry emotion, the participants labeled No. 12 as sad three times, and afraid two 
times, and No. 15 as scared six times, sad five times, and happy two times. For symbols expressing afraid 
emotion, the participants labeled No. 11 as surprised two times, No 7 as surprised four times, No. 3 as sad 16 
times, and No. 16 as sad eight times, angry five times, and happy one time. 
 

Table 4: Raw Data from Free Labeling Test 
 

Symbol # PCS symbols PCS meaning 
Labeling by the participants 

Most frequent 
labels 

2nd frequent labels 3rd frequent labels 
4th frequent 

labels 

1 
 

happy 13 happy 3 excited 1 really happy  

13 
 

happy 17 happy    

9 
 

happy 16 happy 1 smiley   

5 
 

happy 16 happy 1 smiley   

6 
 

sad 15 sad 2 very sad   

10 
 

sad 14 sad 
1 crying 

1really sad 
1 kind of sad 

  

2 
 

sad 11 sad 
3 mad 

 

1 lonely 
1frustrated 

1 angry 
 

14 
 

sad 9 Sad 
7 scared 

 
1 crying 

 
 

8 
 

angry 11 mad 
5 angry 

 
1 very angry  

4 
 

angry 10 mad 4 angry 2 grumpy 1 sloppy 

12 
 

angry 6 mad 

2 mean 
2 grumpy 

2 sad 
2 scared 

 

1 angry 
1 really mad 

1crying 
 

15 
 

angry 
6 scared 

 
5 sad 

2 happy 
 

1confused 
1 mad 

1 angry 
1 quiet 

11 
 

afraid 12 scared 
2 afraid 

2 surprised 
 

1 frightened 
 

 

7 
 

afraid 10 scared 
4 surprised 

 

1 tired 
1 afraid 
1 angry 
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3 
 

afraid

16 
 

afraid

 

Notes: Non-target labels were highlighted; Symbol 13, 12, and 15 are not included in Visser et al.(2008)
 

Target labels were defined as the words consistent with the original PCS labels for the graphic symbols, and the 
synonyms of the emotions. For example, “scared” and “frightened” were considered as synonyms of “afraid”, and 
therefore, were counted as target labels. The accuracy rate of target labels for each graphic symbol was presented 
in table 5. All four symbols (#1, #13, #9, and #5) depicting happy were named 100% accurately. Two symbols for 
sad (#6, and #10) were labeled with 100% accuracy. One symbol f
No symbols for afraid received 100% accuracy of labeling, and the top symbol (# 11) was 88.2% accurately 
labeled.  
 

Symbol No. 14 for sad was labeled with 58.8% accuracy rate, and therefore, became the least r
symbol for emotion sad. Symbol No. 16 and No. 3 for emotion afraid were only labeled 11.8 % and 5.9 % 
accurately, and therefore, were the least representative symbols for emotion afraid. Symbol No. 15 for emotion 
angry was 11.8% accurately labeled, and thus, became the least representative symbol for emotion angry.
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afraid 15 sad 
1 scared 

1 really sad 
 

fraid 8 sad 2 mad 

1 hurt 
1 happy 
1 angry 
1 scared 
1 cranky 
1 worried 
1 grumpy 

target labels were highlighted; Symbol 13, 12, and 15 are not included in Visser et al.(2008)

Target labels were defined as the words consistent with the original PCS labels for the graphic symbols, and the 
synonyms of the emotions. For example, “scared” and “frightened” were considered as synonyms of “afraid”, and 

labels. The accuracy rate of target labels for each graphic symbol was presented 
in table 5. All four symbols (#1, #13, #9, and #5) depicting happy were named 100% accurately. Two symbols for 
sad (#6, and #10) were labeled with 100% accuracy. One symbol for angry (# 8) was labeled with 100% accuracy. 
No symbols for afraid received 100% accuracy of labeling, and the top symbol (# 11) was 88.2% accurately 

Symbol No. 14 for sad was labeled with 58.8% accuracy rate, and therefore, became the least r
symbol for emotion sad. Symbol No. 16 and No. 3 for emotion afraid were only labeled 11.8 % and 5.9 % 
accurately, and therefore, were the least representative symbols for emotion afraid. Symbol No. 15 for emotion 

beled, and thus, became the least representative symbol for emotion angry.
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synonyms of the emotions. For example, “scared” and “frightened” were considered as synonyms of “afraid”, and 

labels. The accuracy rate of target labels for each graphic symbol was presented 
in table 5. All four symbols (#1, #13, #9, and #5) depicting happy were named 100% accurately. Two symbols for 

or angry (# 8) was labeled with 100% accuracy. 
No symbols for afraid received 100% accuracy of labeling, and the top symbol (# 11) was 88.2% accurately 

Symbol No. 14 for sad was labeled with 58.8% accuracy rate, and therefore, became the least representative 
symbol for emotion sad. Symbol No. 16 and No. 3 for emotion afraid were only labeled 11.8 % and 5.9 % 
accurately, and therefore, were the least representative symbols for emotion afraid. Symbol No. 15 for emotion 

beled, and thus, became the least representative symbol for emotion angry. 
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Table 5: Accuracy Rate of Target Labels for Each Graphic Symbol of Emotions 
 

Symbol # PCS symbols PCS meaning 
Accuracy rate 
of target labels 

1 
 

happy 
100 

13 
 

happy 
100 

9 
 

happy 
100 

5 
 

happy 
100 

6 
 

sad 
100 

10 
 

sad 
100 

8 
 

angry 
100 

4 
 

angry 
94.1 

11 
 

afraid 
88.2 

2 
 

sad 
70.6 

12 
 

angry 
70.6 

7 
 

afraid 
64.7 

14 
 

sad 
58.8 

16 
 

afraid 
11.8 

15 
 

angry 
11.8 

3 
 

afraid 
5.9 

 

Discussion 
 

The current study explored the four-year-old typically developing children’s ability to label emotions depicted by 
graphic symbols. The results showed that the participants were able to produce labels for each emotion, but the 
accuracy rate varied depending on the emotions. The accuracy rate of target labels for each emotion ranged from 
happy (100%), sad (82.3%), angry (69.1%), and afraid (38.2%). It seemed that the happy, sad, and angry 
emotions were easier than afraid for children of four years old to label, which was supported by a study by Widen 
and Russell (2003),which stated that children’s use of emotion labels increased with age in the order of happy, 
angry, sad, and then afraid. In Visser et al. (2008), four-year-old typically developing children were asked to 
choose a symbol from the overlay in response to a scenario eliciting an emotion, and the rate of target symbols 
chosen ranged from happy (99%), angry (85%), afraid (74%), and sad (73%). The current study of free labeling 
rendered a higher accuracy rate for happy and sad than Visser et al. (2008) study with choosing symbols for a 
scenario, and lower accuracy rate with angry and afraid compared to Visser et al. (2008) study. It seemed that the 
emotions of happy and sad were easier to label than to identify from an overlay, and the emotions of angry and 
afraid were easier to identify from an overlay than free labeling. Harrigan (1984) used both emotion recognition 
task and emotion labeling task, and concluded that children of three and six years old performed significantly 
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better in emotion recognition task than emotion labeling task across all basic emotions. However, the stimuli used 
in Harrigan (1984) study were photographs. The graphic symbols used in the current study depicting angry
afraid might be less transparent than photographs, thus posing difficulties for children to come up with labels for 
these two emotions.  
 

For symbols depicting sad emotions, the most frequently used non
angry, the most frequently used non-target labels were sad, and then scared. For afraid, the most frequently used 
non-target labels were sad, and then angry and surprised. This finding was supported by the different dimensions 
of emotions by Russell and Bullock (1986), stating that sad, angry, and scared all fell into the displeasure 
dimension, and therefore, were easy to confuse among each other. This finding of the current study was consistent 
with Visser et al. (2008) study in which the participants chose
and afraid for sad, and sad and afraid for anger. The non
overlay in Visser et al. (2008) were more scattered than the current study because of the diff
methodology. Responses by pointing to one of the 16 symbols from an overlay in Visser et al. (2008) study gave 
each symbol an equal chance to be chosen, which might explain 
scared among different emotions in their study.
 

Happiness was the easiest emotion to label, which was consistent with Visser et al. (2008) study in which 
happiness was the easiest emotion to identify.   In Visser et al. (2008) study, symbol No. 1 for happy was the most 
chosen one, and therefore, the most representative symbol for this emotion. The current study showed that all four 
graphic symbols were equally representable and typical to denote happiness.
 

In Visser et al. (2008), symbol No. 14 and No. 10 were the most chosen sy
10 was labeled with 100% accuracy. Therefore, a conclusion might be made based on the two studies that No. 10 
was the most representative symbol for sad. In the current study, No. 6 was named with 100% accuracy. Ekm
and Friesen (1971) described sad expression like this: eyebrows are drawn with raised inner brows and lowered 
outer brows. Sometimes eyebrows have wrinkles in 
with glazed or narrowed shapes. They look like they could pour tears. The mouth may be opened with stretched 
shape. The lids of the mouth are usually down. The features of eyebrows, eyes, and mouth in symbol No. 6 were 
consistent with how Ekman and Friesen (1971) described sad expression, an
typical and representable graphic symbol for sad
 

In the current study, the most typical graphic symbol representing anger was No. 8 because all the participants 
labeled this symbol right. This finding wa
described facial expressions of anger like this: Eyebrows are pulled down and inward while short wrinkles are 
sometimes shown above eyebrows vertically. Eyes are arched
Tightening lids may show squinting. Lips are tightened and pressed together with raised corners. However, teeth 
can be either shown or not. The symbol No. 8 presented the most features as described, which explained why it 
was the most accurately labeled graphic symbol for anger.
 

The most discrepancy between the current study and Visser et al. (2008) occurred with the emotion of afraid. In 
Visser et al. (2008), symbol No. 16 and No. 3 were the most chosen symbols depicting afraid, but these two 
symbols were least accurately labeled as afraid by the participants in the current study. On the contrary, symbols 
No. 11 and No. 7 were the most accurately labeled emotions. Ekman and Friesen (1971) described the facial 
expression of fear as: eyebrows can be raised or flattened. Sometimes th
the forehead. Eyes are opened with tension on lower lids. Mouth corners are stretched backward and the lips look 
stretched. Sometimes the mouth is opened. Only symbol No. 11 and No. 7 were with wide open mouth and ey
However, these two symbols were also mislabeled as surprised because of these features. The labels produced by 
the participants to name graphic symbols of afraid were of the widest variety. The results from the current study 
and the differences with Visser et al. (2008) study showed that afraid was the hardest emotion to identify and 
label. It was also the emotion with the most 
 

Some of the participants used adverbs of “very”, “really”, and “kind of” to modify the emotion labels they 
produced, which showed that four-year
of emotions in the graphic symbols. Another possibility was that children tended to differentiate the graphic 
symbols by applying the degree of intensity to them. 
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better in emotion recognition task than emotion labeling task across all basic emotions. However, the stimuli used 
in Harrigan (1984) study were photographs. The graphic symbols used in the current study depicting angry
afraid might be less transparent than photographs, thus posing difficulties for children to come up with labels for 

For symbols depicting sad emotions, the most frequently used non-target labels were scared, and then angry. For 
target labels were sad, and then scared. For afraid, the most frequently used 

target labels were sad, and then angry and surprised. This finding was supported by the different dimensions 
lock (1986), stating that sad, angry, and scared all fell into the displeasure 

dimension, and therefore, were easy to confuse among each other. This finding of the current study was consistent 
with Visser et al. (2008) study in which the participants chose the non-target symbols of sad and angry for afraid, 
and afraid for sad, and sad and afraid for anger. The non-target symbols chosen by the participants from the 
overlay in Visser et al. (2008) were more scattered than the current study because of the diff
methodology. Responses by pointing to one of the 16 symbols from an overlay in Visser et al. (2008) study gave 
each symbol an equal chance to be chosen, which might explain why the chosen non-target symbols were more 

motions in their study. 

Happiness was the easiest emotion to label, which was consistent with Visser et al. (2008) study in which 
happiness was the easiest emotion to identify.   In Visser et al. (2008) study, symbol No. 1 for happy was the most 

e, and therefore, the most representative symbol for this emotion. The current study showed that all four 
graphic symbols were equally representable and typical to denote happiness. 

In Visser et al. (2008), symbol No. 14 and No. 10 were the most chosen symbols for sad. In the current study, No. 
10 was labeled with 100% accuracy. Therefore, a conclusion might be made based on the two studies that No. 10 
was the most representative symbol for sad. In the current study, No. 6 was named with 100% accuracy. Ekm
and Friesen (1971) described sad expression like this: eyebrows are drawn with raised inner brows and lowered 
outer brows. Sometimes eyebrows have wrinkles in the center areas. Eyes have drooping upper and lower lids 

look like they could pour tears. The mouth may be opened with stretched 
mouth are usually down. The features of eyebrows, eyes, and mouth in symbol No. 6 were 

Ekman and Friesen (1971) described sad expression, and therefore, it could also be taken as a 
typical and representable graphic symbol for sad emotion.   

In the current study, the most typical graphic symbol representing anger was No. 8 because all the participants 
labeled this symbol right. This finding was consistent with Visser et al. (2008) study.   Ekman and 
described facial expressions of anger like this: Eyebrows are pulled down and inward while short wrinkles are 
sometimes shown above eyebrows vertically. Eyes are arched-shape with more raised tension on upper lids. 
Tightening lids may show squinting. Lips are tightened and pressed together with raised corners. However, teeth 
can be either shown or not. The symbol No. 8 presented the most features as described, which explained why it 

s the most accurately labeled graphic symbol for anger. 

The most discrepancy between the current study and Visser et al. (2008) occurred with the emotion of afraid. In 
Visser et al. (2008), symbol No. 16 and No. 3 were the most chosen symbols depicting afraid, but these two 

as afraid by the participants in the current study. On the contrary, symbols 
No. 11 and No. 7 were the most accurately labeled emotions. Ekman and Friesen (1971) described the facial 
expression of fear as: eyebrows can be raised or flattened. Sometimes they are shown with short wrinkles around 
the forehead. Eyes are opened with tension on lower lids. Mouth corners are stretched backward and the lips look 
stretched. Sometimes the mouth is opened. Only symbol No. 11 and No. 7 were with wide open mouth and ey
However, these two symbols were also mislabeled as surprised because of these features. The labels produced by 
the participants to name graphic symbols of afraid were of the widest variety. The results from the current study 

sser et al. (2008) study showed that afraid was the hardest emotion to identify and 
label. It was also the emotion with the most difficult to locate the most representable graphic symbol.

Some of the participants used adverbs of “very”, “really”, and “kind of” to modify the emotion labels they 
year-old typically developing children were able to see the different intensity 

Another possibility was that children tended to differentiate the graphic 
symbols by applying the degree of intensity to them.  
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better in emotion recognition task than emotion labeling task across all basic emotions. However, the stimuli used 
in Harrigan (1984) study were photographs. The graphic symbols used in the current study depicting angry and 
afraid might be less transparent than photographs, thus posing difficulties for children to come up with labels for 

target labels were scared, and then angry. For 
target labels were sad, and then scared. For afraid, the most frequently used 

target labels were sad, and then angry and surprised. This finding was supported by the different dimensions 
lock (1986), stating that sad, angry, and scared all fell into the displeasure 

dimension, and therefore, were easy to confuse among each other. This finding of the current study was consistent 
of sad and angry for afraid, 

target symbols chosen by the participants from the 
overlay in Visser et al. (2008) were more scattered than the current study because of the differences in the 
methodology. Responses by pointing to one of the 16 symbols from an overlay in Visser et al. (2008) study gave 

target symbols were more 

Happiness was the easiest emotion to label, which was consistent with Visser et al. (2008) study in which 
happiness was the easiest emotion to identify.   In Visser et al. (2008) study, symbol No. 1 for happy was the most 

e, and therefore, the most representative symbol for this emotion. The current study showed that all four 

mbols for sad. In the current study, No. 
10 was labeled with 100% accuracy. Therefore, a conclusion might be made based on the two studies that No. 10 
was the most representative symbol for sad. In the current study, No. 6 was named with 100% accuracy. Ekman 
and Friesen (1971) described sad expression like this: eyebrows are drawn with raised inner brows and lowered 

center areas. Eyes have drooping upper and lower lids 
look like they could pour tears. The mouth may be opened with stretched 

mouth are usually down. The features of eyebrows, eyes, and mouth in symbol No. 6 were 
d therefore, it could also be taken as a 

In the current study, the most typical graphic symbol representing anger was No. 8 because all the participants 
s consistent with Visser et al. (2008) study.   Ekman and Friesen (1971) 

described facial expressions of anger like this: Eyebrows are pulled down and inward while short wrinkles are 
e raised tension on upper lids. 

Tightening lids may show squinting. Lips are tightened and pressed together with raised corners. However, teeth 
can be either shown or not. The symbol No. 8 presented the most features as described, which explained why it 

The most discrepancy between the current study and Visser et al. (2008) occurred with the emotion of afraid. In 
Visser et al. (2008), symbol No. 16 and No. 3 were the most chosen symbols depicting afraid, but these two 

as afraid by the participants in the current study. On the contrary, symbols 
No. 11 and No. 7 were the most accurately labeled emotions. Ekman and Friesen (1971) described the facial 

ey are shown with short wrinkles around 
the forehead. Eyes are opened with tension on lower lids. Mouth corners are stretched backward and the lips look 
stretched. Sometimes the mouth is opened. Only symbol No. 11 and No. 7 were with wide open mouth and eyes. 
However, these two symbols were also mislabeled as surprised because of these features. The labels produced by 
the participants to name graphic symbols of afraid were of the widest variety. The results from the current study 

sser et al. (2008) study showed that afraid was the hardest emotion to identify and 
to locate the most representable graphic symbol. 

Some of the participants used adverbs of “very”, “really”, and “kind of” to modify the emotion labels they 
old typically developing children were able to see the different intensity 

Another possibility was that children tended to differentiate the graphic 
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Implications and limitations 
 

The current study proved that graphic symbols for emotions were not equally representative of the emotions 
depicted. It was important to understand how children perceived the graphic symbols instead of interpreting the 
symbols in terms of what would be considered correct by the researchers (Widen & Russell, 2003). It was crucial 
to conduct a meta-analysis of the stimuli of graphic symbols to understand the symbols from children’s point of 
view. This was especially important when using these graphic symbols with children with disabilities. 
 

Free labeling was a method to elicit children’s recognition of emotions from the stimuli without the distraction of 
context. This method also reduced the possibilities of random pointing during the identification task on the 
overlay. Therefore, it was a method worthy of further exploration in emotion recognition studies. However, a 
warning should be taken that the performance of the children on free labeling might not reflect the competence of 
the children understanding and using emotional words and categories in the real world.  
 

The current study sheds some light on the design and choice of graphic symbols on AAC communication 
boards/devices or other materials with visual aids. It was crucial to use the most representable symbol for each 
concept, and one of the effective ways to decide which symbol to use was to use free labeling to see how children 
perceive the distance between the reference and the referent (Alant, Zheng, Harty, and Lloyd, 2013). This was 
especially important for the less basic concepts, such as the emotion of afraid. 
 

There were some limitations that existed in the current study. First, the participants were not tested with 
standardized testing for their expressive language skills. Free labeling was directly affected by the participants’ 
expressive language, and therefore, participants’ language scores should be an important factor included in 
inclusion criteria. Second, no socio-economic status of the participants was gathered, so it was difficult to tell 
whether the sample was heterogeneous in nature or not. Finally, the small sample size and the single task of 
labeling prevented further statistical analysis. More comprehensive experiments should be designed and used in 
future studies to better understand children’s abilities to identify and label emotional symbols, and the relationship 
between choosing and labeling emotions with typically developing children as well as children with special needs.  
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