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Emotion understanding and theory of mind (ToM) are two 
major aspects of social cognition in which deaf children dem-
onstrate developmental delays. The current study investi-
gated these social cognition aspects in two subgroups of deaf 
children—those with cochlear implants who communicate 
orally (speakers) and those who communicate primarily using 
sign language (signers)—in comparison to hearing children. 
Participants were 53 Israeli kindergartners—20 speakers, 10 
signers, and 23 hearing children. Tests included four emotion 
identification and understanding tasks and one false belief 
task (ToM). Results revealed similarities among all children’s 
emotion labeling and affective perspective taking abilities, 
similarities between speakers and hearing children in false 
beliefs and in understanding emotions in typical contexts, 
and lower performance of signers on the latter three tasks. 
Adapting educational experiences to the unique characteris-
tics and needs of speakers and signers is recommended.

Emotion understanding and theory of mind (ToM) are 
two major aspects of social cognition (Brown & Dunn, 
1996; LaBounty, Wellman, & Olson, 2008; Laible & 
Tompson, 1998) in which deaf1 children reveal develop-
mental delays compared to hearing children (Peterson, 
Wellman, & Slaughter, 2012; Rieffe, Terwogt, & Smit, 
2003). The objective of the current study was to inves-
tigate these two major aspects of social cognition in 
two subgroups of deaf children—those with coch-
lear implants who communicate orally (speakers) and 
those who communicate primarily using sign language 

(signers)—in comparison to hearing children. The 
study aimed to increase our understanding regarding 
the strengths and difficulties of deaf children in emo-
tion understanding and in ToM.

Understanding Emotions Among Hearing 
Children and Deaf Children

Developing an understanding of emotions is a gradual 
process that begins in the first year of life, when infants 
become sensitive to the emotional significance of facial 
expressions and vocal intonations (Flavell, 2004). At 
2 years of age, toddlers begin to identify and label sim-
ple emotions (Denham et al., 2003). At around 3 years, 
children are capable of expressing their emotions ver-
bally, talking about the feelings of others, and under-
standing situations and circumstances that stimulate 
emotions (Brown & Dunn, 1996; Denham, Zoller, & 
Couchoud, 1994). Emotional development requires 
exposure to interactions in a linguistic social context; 
children’s understanding of emotions improves when 
they interact with siblings and friends (Taumoepeau 
& Ruffman, 2008) and discuss emotional experiences 
with their parents (Symons, 2004).

A significant milestone in developing an under- 
standing of emotions is the ability to identify and label 
emotions based on facial expressions. Studies have 
assessed children’s ability to recognize six universal 
facial expressions: happiness, sadness, anger, fear, 
disgust, and surprise (e.g., Altshul Schorr, 2005). 
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Findings highlighted a developmental pattern where 
children could identify and label happiness and sadness 
around 2 years of age but only gradually develop the 
ability to identify and label anger, fear, disgust, and 
surprise (Flavell, 2004; Gray, Hosie, Russell, & Ormel, 
2001).

An essential aspect of emotion understanding is 
children’s capacity to understand another person’s 
emotions when those feelings differ from the child’s 
or from what may be customary in certain situations 
(Denham et al., 2003). For example, it is important for 
a child to understand that although he or she is afraid 
of snakes, another child may not be afraid of snakes and 
may even like to touch and play with them. Research 
on hearing children has shown that, at age 3 years, chil-
dren can already understand that people differ from 
one another in their emotional preferences and expe-
riences. Understanding others’ feelings constitutes 
an essential basis for the processing of more complex 
emotional and cognitive situations, such as concealed 
feelings, mixed feelings, and false beliefs.

Research on deaf children has also examined the 
ability to identify and label the six universal facial 
expressions of happiness, sadness, anger, fear, disgust, 
and surprise (Dyck, Farrugia, Schochet, & Holmes-
Brown, 2004; Gray et al., 2001; Hosie, Gray, Russell, 
Scott, & Hunter, 1998). Studies included participants 
from a broad age spectrum, ranging from preschool 
to high school. Some research indicated that the abil-
ity of deaf children to identify emotions from facial 
expressions resembled that of hearing children (Hosie 
et al., 1998), whereas other researchers reported lower 
performance by deaf children and adolescents (Dyck 
et al., 2004; Gray et al., 2001; Most, Weisel, & Zaychik, 
1993). For example, Hosie et al. (1998) found a similar 
level of performance in hearing children (aged 4–8 and 
8–12 years) and same-age deaf children who had hear-
ing parents and who communicated through simulta-
neous communication (speech and signs). Both groups 
exhibited similar difficulties in labeling certain emo-
tions based on facial expressions, in particular disgust 
and surprise. In contrast, Dyck et al. (2004) and Gray 
et al. (2001) found a delay in tasks involving identify-
ing and labeling emotions among deaf children aged 
6–11 and 12–18 years compared to their hearing peers. 
Gray et al. (2001) suggested that, although stimuli were 

visual (facial expressions) and thus did not require 
hearing abilities, deaf children experience difficulties 
in identifying emotions because this ability develops in 
an auditory-linguistic context.

Other studies examined the understanding of emo-
tions using stimuli other than facial expressions alone. 
Gray, Hosie, Russell, Scott, and Hunter (2007) asked 
deaf children aged 7–11  years who used simultane-
ous communication to match a photograph of a facial 
expression (depicting one of the six basic emotions) 
to the emotion being experienced by characters who 
appeared in a series of illustrated scenarios portraying 
emotion-provoking contexts. Each scenario described a 
situation that simulated a particular emotion, for exam-
ple a girl receiving a gift (happiness) and a girl whose 
ice cream fell on the floor (sadness). Findings indicated 
that hearing children performed this task better than 
deaf children. In another study, Rieffe et al. (2003) com-
pared 9- and 11-year-old deaf children, who commu-
nicated in sign-supported Dutch, to hearing children 
in their understanding of short stories about sadness 
and anger. Results showed that the deaf children’s emo-
tional attributions and explanations focused on sadness 
caused by unfulfilled desires, whereas hearing children 
referred both to sadness and anger. Additionally, the 
explanations of emotions provided by the deaf chil-
dren focused on the outcomes of events rather than 
on the processes and multiple causes that might lead 
to these outcomes. The researchers suggested that deaf 
children have a narrower and less flexible perception 
of emotional situations due to restricted opportunities 
to learn from their own and others’ experiences via the 
auditory channel.

Recent studies that examined emotion under
standing in children with cochlear implants assessed 
identification and understanding of emotions that 
were presented through different sensory modes: 
visual, auditory, or combined auditory-visual. Altshul 
Schorr (2005) investigated the ability of 5- to 14-year-
old, unilaterally cochlear-implanted deaf children to 
label emotions that were expressed either auditorily 
by nonverbal vocal stimuli or visually by illustrations 
of typical emotion-provoking contexts. No differences 
emerged between the deaf and hearing children when 
labeling visually presented emotions. Both groups 
achieved a high level of performance (70–80% success) 

162  Journal of Deaf Studies and Deaf Education 18:2 April 2013

D
ow

nloaded from
 https://academ

ic.oup.com
/jdsde/article/18/2/161/370774 by guest on 18 April 2024



in identifying emotions from illustrations. Neither 
age at implantation nor duration of implantation use 
was found to be associated with performance on these 
tasks. However, the children with cochlear implants 
exhibited greater difficulty in identifying emotions 
than their hearing counterparts via the auditory 
channel. Nevertheless, both groups revealed the 
same developmental pattern for identifying different 
emotions; they made more mistakes when asked to 
label nonverbal vocal expressions of fear, disgust, 
and surprise than when labeling happiness and 
sadness, thereby substantiating the literature on facial 
expressions that showed a developmental pattern for the 
various emotions.

Most and Michaelis (2012) recently examined emo-
tion identification by young children, aged 4–5 years, 
all speakers, with varying degrees of hearing loss in 
comparison to hearing peers. The participants were 
presented with a set of neutral sentences, expressing 
the six basic emotions in three modes: auditory, visual, 
and combined auditory-visual. The study indicated that 
hearing children outperformed children who had pro-
found hearing loss (cochlear implant users) in all three 
modes, but no differences emerged between the hear-
ing group and the group with moderate to severe hear-
ing loss (hearing aid users) in any of the three modes.

In light of the inconsistent findings that have 
emerged thus far regarding the identification and 
understanding of emotions among deaf children and 
the importance of focusing on early development 
among children with varying communication modes, 
the present study examined emotion identification and 
understanding in young deaf children. Participants 
were kindergartners with cochlear implants who used 
spoken language and kindergartners who were native 
sign language users.

Development of ToM Among Hearing 
Children and Deaf Children

ToM is the cognitive ability to explain and understand 
human behavior and social situations by referring to the 
mental states on which they are based: beliefs, desires, 
intentions, and emotions (Colle, Baron-Cohen, & Hill, 
2007; Flavell & Miller, 2000; Remmel & Peters, 2008). 
ToM is essential for understanding and assigning 

meaning to human interactions as well as for appropri-
ate social functioning.

A central aspect in the development of ToM is 
the ability to understand false beliefs, that is, mis-
taken beliefs about situations, which children usually 
acquire at the age of 4–5  years (Wellman, Cross, & 
Watson, 2001). In a standard false belief test (Wimmer 
& Perner, 1983), children are told a story about a pro-
tagonist who holds a false belief regarding the location 
of an object because the protagonist did not see the 
object being moved from its original location to a new 
one. The participating children, who know the object’s 
new location, are asked where the protagonist will look 
for the object—in its original location or its new one. 
Studies have shown that 3-year-old hearing children do 
not yet understand that the protagonist will act accord-
ing to his/her false belief rather than in accordance 
with the children’s own knowledge; therefore, they 
reply that the protagonist will look in the new location. 
In contrast, 5-year-olds understand the protagonist’s 
false belief, which differs from their knowledge of the 
object’s actual location, and they reply that the pro-
tagonist will look in the original location (Wellman & 
Liu, 2004).

Peterson and Siegal (1998) were the first to 
examine the understanding of false beliefs among 
deaf children. Participants were deaf children aged 
8–13 years, with hearing parents, who communicated 
by means of spoken language. The study underscored 
a significant delay in achieving an understanding of 
false beliefs in the deaf children’s group, only at the 
age of 8–10  years, compared to age 5 in the hearing 
group. Another study found that orally communicating 
deaf children had difficulty understanding false beliefs 
even when the tasks involved very little language and 
simple syntactic structures (Woolfe, Want, & Siegal, 
2002). Similar results were found among children who 
acquired sign language at preschool or primary school 
(Courtin & Melot, 2005; Schick, deVilliers, deVilliers, 
& Hoffmeister, 2007). Researchers have suggested 
that the reason for these difficulties is related to the 
limited participation of orally communicating deaf 
children and of children who acquire sign language 
as their second language in high-quality social 
interactions involving mental discourse, in their family 
or educational setting (Jeanes, Nienhuys, & Rickards, 
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2000; Macaulay & Ford, 2006; Preisler, Tvingstedt, & 
Ahlstrom, 2002).

Whereas the majority of ToM studies on deaf 
children have focused on understanding false beliefs, 
Peterson and colleagues (Peterson & Wellman, 2009; 
Peterson, Wellman, & Liu, 2005) carried out a more 
comprehensive study of children’s development of the 
ability to understand a variety of situations in which 
the mental state of one character differed from that of 
another. Examining deaf children with hearing parents, 
who communicated by means of spoken language, the 
researchers used a hierarchy of tasks that was devel-
oped in order to reveal the developmental sequence of 
ToM. The battery assessed understanding of different 
desires, beliefs, accessibility to knowledge, false beliefs, 
and concealment of real emotions. Findings pinpointed 
the same developmental sequence in acquisition of 
mental states among hearing children and deaf chil-
dren: In both groups, different desires were easiest to 
understand, and false beliefs and hidden emotions were 
the most difficult. Yet, deaf children exhibited a devel-
opmental delay in comparison to hearing children.

Recent studies on ToM among children with uni-
lateral cochlear implants revealed inconsistent find-
ings. Peterson (2004) found that implanted children 
aged 4–12  years demonstrated a 3- to 5-year delay 
in acquiring ToM, whereas other studies (Peters, 
Remmel, & Richards, 2009; Remmel & Peters, 2008) 
found that implanted children aged 3–12 years exhib-
ited only a small delay. Furthermore, some children 
in the two latter studies showed no delay at all com-
pared to hearing children, both with respect to ToM 
and with respect to their linguistic ability. Researchers 
concluded that implants assist in the development 
of spoken language, including mental and emotional 
terms, and consequently also render an impact on 
development of ToM. Researchers did not find an asso-
ciation between age at implantation and the ability to 
understand false belief, although a positive correlation 
emerged between duration of implantation use and 
performance on tasks involving false beliefs (Macaulay 
& Ford, 2006; Remmel & Peters, 2008). Children who 
had been using implants for a longer period of time 
were more successful in performing false belief tasks 
compared to children who had been implanted for a 
shorter time period.

Contrary to findings regarding a delay in develop-
ment of ToM among deaf children who used spoken 
language or who acquired sign language late, research 
on deaf children with deaf parents, who acquired sign 
language as infants, portrays a different picture. Among 
signing children from medium to high socioeconomic 
backgrounds who had no additional developmental dif-
ficulties, ToM development resembled that of hearing 
children (Courtin, 2000; Peterson, 2004; Schick et al., 
2007; Woolfe et al., 2002). Researchers explained that 
the normal ToM abilities of these children derived 
from the natural acquisition of their mother tongue—
sign language—which enabled them to participate in 
conversations and interactions with family members 
and peers (Woolfe et al., 2002). Courtin (2000) added 
that the spatial attributes of sign language actually 
helped signers in acquiring ToM because they visually 
demonstrate the speakers’ different points of view.

An important factor affecting the development of 
ToM is children’s exposure to intact linguistic input 
and rich conversations with adults—both parents and 
teachers (Harris, 2005). These conversations include 
adults’ use of rich mental-state vocabulary (Adrián, 
Clemente, & Villanueva, 2007), varied syntactic struc-
tures (deVilliers & deVilliers, 2000), and different peo-
ple’s points of view (Bernard & Deleau, 2007). Whereas 
Israeli children with cochlear implants receive system-
atic and coordinated linguistic enrichment in spoken 
Hebrew at home and in their educational settings, 
the linguistic input of signing children is problematic 
(Ziv, Malki, & Meir, 2007). At home, native signers are 
exposed to Israeli Sign Language (ISL), but in their 
early educational settings, which they begin to attend 
when they are only a few months old, the staff mem-
bers are rarely proficient in ISL and instead use spo-
ken Hebrew or variations of signed Hebrew. In signed 
Hebrew, the speakers accompany their speech with 
signs, some of which they invent, and thus expose chil-
dren to low-quality linguistic input that usually focuses 
on “here and now” events.

In conclusion, previous research testing ToM 
focused on false belief understanding among deaf 
children from a wide age range and revealed, first, 
a developmental delay among children of hearing 
parents who use spoken language and, second, some 
positive impact of cochlear implant; signing children 
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of deaf parents who also had proficient signing teachers 
showed no delay in understanding false beliefs. The 
current research explored the development of ToM 
among Israeli deaf children at young ages, focusing 
on children with cochlear implants who use spoken 
language and on native signers.

The Current Study

The study’s objective was to provide an in-depth 
examination of emotion understanding and false belief 
understanding among deaf children as compared to 
hearing children. The study was innovative in several 
ways. First, it focused on kindergarten ages, when chil-
dren develop the basis for lifelong social cognition, 
rather than on a broad age range, as customary in pre-
vious studies. Second, the two subgroups of research 
participants represented the population of deaf chil-
dren in Israel, including both children with cochlear 
implants who communicated through spoken language 
and children who were native signers. It should be 
noted that in Israel children who use sign language are 
a minority (around 10%) of the deaf children, and the 
majority of educational settings encourage spoken lan-
guage. Third, the study included a variety of tasks in 
order to provide a rich depiction of social cognition in 
deaf children as compared to hearing children.

Based on these innovative aspects, we presented an 
open research question rather than unidirectional hypoth-
eses. Our main research question was: How do deaf kin-
dergartners understand emotions and false beliefs, as 
compared to hearing kindergartners? Specifically, we 
compared children who use cochlear implants and com-
municate through spoken language as well as children 
who are native signers with hearing children.

Method

Participants

Participants were 53 Israeli children aged 5–7  years, 
divided into three groups:

Deaf children with cochlear implants who communicate 
in spoken language.  All 20 children (8 boys, 12 girls;  
mean age  =  6.6  years, SD  =  0.71) had severe to 

profound hearing loss (in the better ear, prior to 
implantation), had hearing parents, used spoken 
Hebrew as their main mode of communication, and 
were implanted with a unilateral cochlear implant. 
Age at implantation ranged between 2:2 and 5:0 
(years:months; mean age  =  2.5, SD  =  1.13), and 
cochlear implants varied (Nucleus, Advanced Bionics, 
and Med El). Regarding educational inclusion 
track, all children attended a standard kindergarten 
classroom with hearing children. Nine of the children 
were enrolled in general education classrooms in 
which each was the only deaf child. The other 11 
children were in general education classrooms where 
they were part of a small group of deaf peers.

Deaf signers.  All 10 children (5 boys, 5 girls; mean 
age  =  6.2  years, SD  =  0.75) had severe to profound 
hearing loss, had deaf parents, and attended a special 
education kindergarten for deaf children. Both the 
children and their parents used ISL as their main mode 
of communication. The majority of these children (n = 
8) used hearing aids, and two children used a unilateral 
cochlear implant.

Hearing children.  All 23 children (11 boys, 12 girls; 
mean age = 5.10 years, SD = 0.61) were native Hebrew 
speakers and, according to their teachers, had no 
diagnosed disabilities.

Socio-economic status (SES) was evaluated in the 
three groups (speakers, signers, and hearing children) 
by maternal education (Curenton, Craig, & Flanigan, 
2008; Levin & Aram, 2012). Chi-square analysis 
revealed that maternal education in the hearing group 
and in the speakers’ group was significantly higher than 
in signers’ groups, χ2(3) = 8.70, p < .05.

Measures

The assessment battery comprised five measures: 
one language measure, three measures of emotion 
understanding, and one measure of ToM. Gender 
bias was controlled in all tasks by utilizing an evenly 
balanced presentation of male and female stimuli 
(photographs, story protagonists, illustrated scenarios). 
Test stimuli and questions were presented verbally to 
the speakers and the hearing group and were presented 
using ISL to the signers.
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Language  test.  To ensure participants’ general 
language proficiency of at least 5 years of age, as required 
for understanding the tasks’ demands, we administered 
to all the participants the standardized Hebrew version 
of the Peabody Picture Vocabulary Test-R (PPVT-R), 
presented via spoken or signed language, to assess 
vocabulary comprehension (Nevo & Oren, 1979). The 
sign language version was administered by a native 
signer, who received training on administrating the test 
from the third author.

Emotion Understanding Measures

Emotion identification from  faces.  A series of 24 
close-up color photographs (15 × 21 cm), comprising 
facial expressions of six emotions, was used to assess 
children’s emotion identification ability in two tasks: 
labeling and pointing. In a pilot study presenting 
a large pool of faces to 10 hearing children aged 
5–8 years who did not participate in the current study, 
these 24 photographs were identified as depicting the 
expected emotions. Four photographs each depicted 
happiness, sadness, anger, fear, disgust, and surprise 
(two photographs each of boys and two of girls around 
age 5–8 years).

Before testing the participants, the examiner pre-
sented three photographs to each child to practice the 
instructions and ensure that the child understood them. 
In the labeling task, the experimenter then presented 
the 24 photographs in random order, one at a time, and 
asked the child to label the emotion depicted in each 
photograph. An incorrect answer received a score of 0, 

a partially correct answer received a score of 1, and a 
fully correct answer was scored 2, yielding a possible 
range of 0 to 48. A  partially correct answer included 
responses in the same direction as the correct answer, 
but not the exact correct response (e.g., sad instead of 
angry; happy instead of surprised). Next, in the point-
ing task, the examiner placed six photographs at a time 
in front of the child (one selected randomly for each 
emotion). The examiner asked the child to point to each 
of the emotions following her verbal or signed request 
(e.g., “Show me the sad child”). A correct response was 
scored 1 and an incorrect response received a score of 
2, yielding a potential range of 0 to 24.

Understanding emotions elicited in a typical context.  To 
assess children’s understanding of these six basic 
emotions, we presented a series of 12 color illustrations 
(15 × 21 cm) showing typical situations that elicit each 
emotion (two situations per emotion). Table 1 presents 
the 12 situations along with their sources. The pictures 
were illustrated for the purpose of the current study 
by a professional artist, with the protagonists’ faces not 
shown (drawn either in profile or seen from the back). 
All of the emotion situations except surprise were 
presented by a single picture. Each surprise situation 
was presented by a sequence of two pictures—one 
depicting the initial state of affairs and the other 
depicting the unexpected event. In addition, following 
Ruffman, Slade, and Crowe (2002), who reported that 
children confused sadness with anger in a similar task, 
these emotions were distinguished in the current study 

Table 1  The situations for each of six emotions, and their sources 

Emotion Situation Source

Happiness A woman gives the girl a present
Ruffman et al. (2002)

A man gives the boy ice cream
Sad The boy had a toy and it broke Ruffman et al. (2002)

The girl had a balloon and it burst Present study
Anger The boy ruined his friend’s tower of blocks Ruffman et al. (2002)

The girl grabbed her friend’s toy Present study
Fear A lion chased the girl Taumoepeau and Ruffman (2006)

The boy stayed alone in the room Present study
Disgust The boy looked at a girl who had a runny nose Present study

The girl looked at her brother’s dirty diaper Taumoepeau and Ruffman (2006)
Surprise A magician pulled a rabbit out of his hat

Present studyThe boy opened a bag of potato chips and a dog jumped out of it
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as follows: Sadness was presented through situations in 
which the child was alone, and anger was presented in 
social situations where the child interacted with others. 
All the pictures were presented in a pilot study to 10 
hearing children who did not participate in the current 
study and were found valid.

Each child was presented with 12 illustrated situ-
ations, one at a time, and was first asked to describe 
the situation in order to ensure understanding of 
the depicted event. The child was then presented, 
via spoken or sign language, with the test question: 
What does the child in the picture feel? An incorrect 
answer received a score of 0, a partially correct answer 
was scored 1, and a fully correct answer was scored 2, 
yielding a possible range of 0 to 12. A  partially cor-
rect answer included responses of the same valence as 
the correct answer, but not the exact target response 
(e.g., sad instead of angry; happy instead of surprised). 
A similar procedure was used previously by Gray et al. 
(2007).

Affective perspective taking from stories.  Four stories 
(Denham, 1986) were presented via spoken or sign 
language and were accompanied by illustrations. 
Two stories presented a protagonist’s feelings that 
contradicted the participant’s and two presented a 
protagonist’s feelings that resembled the participant’s. 
To confirm the difference in emotional response 
between the participant and the story character, 1–2 
weeks before testing, the examiner asked each child 
whether he/she liked to stay alone and whether he/she 
liked touching or playing with snakes, and all children 
responded that they disliked both situations. The two 
stories were then told 1–2 weeks later: one about a child 
who likes to stay alone at home and one about a child 
who likes snakes. Similarly, the situations described in 
the two stories in which participants felt similarly to 
protagonists were checked 1–2 weeks before testing, 
ensuring that children felt as expected. The stories 
were about a child who gets a present and is happy and 
about a child who wakes up scared from a nightmare. 
Concerning each of the four stories, the participant was 
first asked a control question about the story events and 
was then presented with a forced-choice test question 
on what the child in the story felt (e.g., “Does the child 

in the story feel happy or sad?”). Each correct response 
received a score of 1, and an incorrect answer was 
scored 0, yielding a possible range of 0 to 4.

Understanding of false belief  (ToM).  Two stories, 
presented via spoken or sign language and enacted 
using props, assessed standard change-of-location 
false belief understanding by asking children where 
an uninformed protagonist would look for a displaced 
object (Wimmer & Perner, 1983). Children were first 
asked two control questions concerning the object’s 
initial location and current location and were then 
asked a forced-choice test question about where the 
protagonist would look for the object (e.g., “Will she 
look in the cupboard or in the refrigerator?”). Each 
correct response received a score of 1, and an incorrect 
answer was scored 0, yielding a possible range of 0 to 2.

Procedure

Deaf participants were recruited via organizations for 
education and rehabilitation of deaf kindergartners. 
Hearing participants were recruited from three 
kindergartens in central Israel. Signed consent forms 
were obtained from all parents. The experimenter held 
two individual sessions with each child, 1–2 weeks 
apart, in a quiet room at the child’s kindergarten. Each 
session lasted approximately 25 min. The emotion 
identification task and understanding emotions in 
contexts were administered in the first session, and the 
affective perspective taking and false belief tasks were 
administered in the second session. The first half of 
the PPVT-R test was administered in the first session, 
and the remaining half was administered in the second 
session.

A native signer was hired to communicate with 
those children who used sign language; she under-
went training to familiarize with the administration 
procedures and tasks. She presented the tasks in sign 
language in the presence of the primary experimenter, 
who ensured that the signs and expressions were the 
same for each administration. Communication with all 
the other participants was through spoken Hebrew. At 
the beginning of each session, the examiner checked 
the sensory aids of the deaf children to ensure that they 
were functioning properly. Sensory aids’ functioning 
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was checked by the examiner using a stetoclip listener, 
a listening device for the hearing aid or a signal checker 
for the cochlear implant.

Results

We first examined children’s linguistic ability, tested 
by the PPVT-R scores, and found that children from 
all three groups performed within the normal range 
for their age. A one-way ANOVA, followed by a Tukey 
post-hoc test (p < .05), revealed that the scores of deaf 
signers (mean = 90.4, SD = 4.32) and hearing children 
(mean = 86.08, SD = 7.17) were higher than those of 
deaf implanted children (mean  =  78.4, SD  =  10.7), 
F(2, 49) = 18.24, p < .001, η2 = .30.

Each child then received a score for the percent of 
correct responses regarding each of the following tasks: 
emotion identification from facial expressions (labe-
ling and pointing), understanding emotions elicited 
in a typical context, affective perspective taking from 
stories, and understanding false belief. Table 2 presents 
descriptive statistics for all tasks among hearing chil-
dren and the two subgroups of deaf children—speakers 
and signers.

For each of the facially expressed emotion identi-
fication tasks—labeling and pointing—we performed 
a 3 × 6 (Group [speakers, signers, hearing children] 
× Emotion [happiness, sadness, anger, surprise, dis-
gust, fear]) repeated-measures ANOVA, followed by 
Bonferroni post-hoc tests (p < .05). The labeling test 
showed no significant main effect of group (p > .05), but 
a significant main effect did emerge for emotion, F(5, 
250) = 46.10, p < .001, η2 = .48. Additionally, Bonferroni 
tests revealed significantly better labeling beyond 
group of faces depicting happiness (mean = 98.44%, 
SD = 1.05), sadness (mean = 94.56%, SD = 1.59), and 

anger (mean  =  95.31%, SD  =  2.26) than labeling of 
fear (mean = 70.18%, SD = 6.06), which was labeled 
significantly better than surprise (mean  =  40.39%, 
SD = 5.69) and disgust (mean = 36.41, SD = 5.66).

For the pointing test, the results showed main effects 
of group, F(2, 50) = 5.49, p < .001, η2 = .18, and emotion, 
F(5, 250) = 10.10, p < .001, η2 = .17. Bonferroni tests 
revealed significantly better pointing scores among the 
hearing and speakers’ groups than among the signers 
but no significant difference between the hearing and 
speakers’ groups. Additionally, Bonferroni analysis 
indicated that, beyond group, happiness (mean = 70.87, 
SD  =  4.86) and surprise (mean  =  70.87, SD  =  4.86) 
were significantly more difficult to identify by pointing 
to the appropriate facial expression than were anger 
(mean = 95.10, SD  =  1.94), sadness (mean  =  91.15, 
SD = 2.64), fear (mean = 86.48, SD = 3.32), and disgust 
(mean = 86.88, SD = 3.2).

To examine children’s understanding of emotions 
elicited in typical contexts (illustrations), we again 
performed a 3 × 6 (Group [speakers, signers, hear-
ing children] × Emotion [happiness, sadness, anger, 
surprise, disgust, fear]) repeated-measures ANOVA, 
followed by Bonferroni tests (p < .05). The analysis 
revealed main effects of group, F(2, 50) = 3.30, p < .05, 
η2 = .12, and of emotion, F(2, 250) = 63.39, p < .001, 
η2 = .56. Bonferroni analysis revealed that the hearing 
group performed significantly better than the sign-
ers, whereas the speakers did not differ significantly 
from either of the other two groups (hearing children 
or signers). In order to further examine the source of 
difference in the performance of the three groups, 
ANCOVA with mother education as a covariate was 
performed. This analysis revealed similar group differ-
ences, F(2,46) = 4.75, p < .01, η2 = .17, indicting no 
effect of mother’s education.

Table 2  Mean and standard deviations (in percentages) of correct responses for study measures 

Signers Speakers (implanted) Hearing children

Mean SD Mean SD Mean SD

Labeling emotions from faces 4.21 71.66 2.98 69.27 2.77 76.72
Pointing to emotions from faces 4.54 72.5 3.21 88.33 2.99 89.85
Understanding emotions in contexts 4.55 65.83 3.22 71.87 3.01 79.16
Affective perspective taking from stories 15.81 95 28.56 85.02 29.98 89.13
Understanding false belief 48.3 30.01 44.12 70.03 39.13 80.43
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Comparisons among the emotions revealed that 
children scored significantly better at identifying 
happiness (mean  =  97.19%, SD  =  1.5) and sadness 
(mean = 95.83%, SD = 1.65) from illustrations of typi-
cal contexts than at identifying anger (mean = 83.65%, 
SD = 3.7) and fear (mean = 81.54%, SD = 4.57), which 
in turn were identified significantly better than disgust 
(mean  =  58.55%, SD  =  5.96), which was identified 
significantly better than surprise (mean  =  16.92%, 
SD = 4.98).

Regarding the affective perspective taking scores, 
a one-way ANOVA revealed no significant differences 
between the groups in identifying emotions from sto-
ries. Finally, a one-way ANCOVA performed on the 
false belief scores with mother education as a covari-
ate revealed a significant main effect of group, F(2, 
46) = 5.87, p < .01, η2 = .20. Bonferroni tests revealed 
that the hearing group performed significantly better 
than the signers, but the speakers did not differ signifi-
cantly from either of the other two groups.

Pearson correlations were conducted between all 
the different tasks, as seen in Table 3. Significant cor-
relations emerged between identification of facially 
expressed emotions (labeling and pointing) and under-
standing of emotions elicited in a typical pictorial con-
text. Also, a significant correlation emerged between 
emotion understanding in contexts and children’s 
understanding of false belief.

Discussion

The current study examined two aspects of social cog-
nition—understanding of emotions and false beliefs—
among two subgroups of deaf children, speakers and 
signers, and among hearing children. The findings por-
tray a rich picture: The kindergartners from all three 

groups exhibited comparable abilities in labeling facially 
expressed emotions (photographs) and in understand-
ing emotions of others from stories, even emotions that 
differed from their own. On three tasks—pointing to 
facially expressed emotions, identifying emotions elic-
ited in typical contexts (illustrations), and understand-
ing false beliefs (ToM)—signers’ performance level was 
significantly lower than that of hearing children, with 
speakers’ performance falling in between. Regarding 
the pointing task, signers also exhibited significantly 
lower performance than speakers. With respect to 
response patterns for the six different emotions stud-
ied, no differences were found among the three groups.

Group Similarities and Differences

An important finding of the current study relates to 
the similar performance levels evidenced by all three 
groups of children—cochlear-implanted speakers, 
signers, and hearing children—on tasks involving the 
identification of emotions by labeling facial expressions 
and by understanding story protagonists’ emotions 
even when they differed from one’s own. On the 
emotional labeling task, participants were asked to 
name (using speech or sign) the emotion felt by the 
photographed child with respect to six basic emotions. 
The success rate among children from the three groups 
ranged from approximately 70% to 77%, indicating 
that kindergartners across the board possessed a similar 
active vocabulary with respect to these six emotions, as 
well as a comparable ability to match the appropriate 
word to the facial expression.

These findings are consistent with those of Hosie 
et al. (1998) but contradict the findings of Dyck et al. 
(2004), which revealed a delay among deaf children 
and adults in performing a similar task. The difference 

Table 3    Pearson correlations (two-tailed) among the different tasks 

Identification by 
pointing (faces)

Emotion 
understanding 
(contexts)

Affective 
perspective  
taking (stories)

Understanding 
false belief

Labeling emotions .390** .528** 0.165 −0.008
Identification by pointing — .301* 0.168 0.238
Emotion understanding — 0.225 .353**
Affective perspective taking — −0.036

* p < .05, ** p < .01.
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between the current findings and Dyck et  al.’s may 
stem from methodology. In Dyck et  al.’s study, the 
photographs showed facial expressions of adult males 
and females, whereas in the current study the tool com-
prised photographs of boys and girls from the same age 
group as the participants. According to Anastasi and 
Rhodes (2005), accuracy in perceiving emotions repre-
sented in faces increases when the stimuli depict peo-
ple in the participants’ same age group. Furthermore, 
in Dyck et al. (2004), the photographs were displayed 
on a computer screen, and speed of performance was 
considered as a measure of success on the task. In the 
current study, in contrast, the facial expressions were 
displayed by means of printed photographs and pre-
sented to the participants at a pace that was adjusted 
to their responses, and speed of performance was not 
regarded as a measure of success.

The children from all three groups were also all 
quite successful on the task involving understanding 
others’ emotions as depicted in spoken or signed sto-
ries. Between 85% and 95% of hearing children and 
deaf children (both speakers and signers) were able 
to understand someone else’s emotion, both when it 
resembled and when it differed from what they them-
selves felt. For example, they were able to recognize that 
a boy who liked staying home alone felt happy, rather 
than sad, when his parents went out without him. 
Previous studies have shown that hearing children suc-
ceed on this task at the age of 3 years (Denham, 1986). 
To the best of our knowledge, the current study was 
the first to examine how deaf children understand the 
emotions of others and showed that the vast majority of 
children aged 5–7 years had no difficulty performing 
this task. Future studies should examine younger deaf 
children (aged 3 and 4) to see whether they acquire this 
ability at the same age or later than hearing children. 
This line of research is important because understand-
ing others’ emotions serves as a basis for compre-
hending more complex mental states in other people, 
including false beliefs.

In contrast, group differences did emerge with 
regard to the other two tasks of emotion understand-
ing (pointing out a target emotion from a set of photo-
graphed faces and understanding emotions elicited in 
illustrated typical contexts) and with regard to the false 
belief task. The cochlear-implanted speakers resembled 

the hearing peers in both of these abilities, corroborat-
ing the performance levels found for hearing children 
in previous studies (Altshul Schorr, 2005). That is, 
both of these groups found it easy to merely point to 
an appropriate emotion named by the examiner from 
among a set of photographed facial expressions (suc-
ceeding about 88% and 90% of the time for speakers 
and hearing children, respectively). Unsurprisingly, 
they were more successful at merely pointing than they 
were at generating a label to match a given face.

In contrast to the tasks involving labeling 
and pointing to emotions in photographed facial 
expressions, which examined participants’ perception 
of the visually expressed emotions, the illustrations 
tapping children’s ability to understand the emotions 
elicited in typical social contexts did not provide 
direct information on protagonists’ emotions. Blank or 
inaccessible faces required the kindergartners to first 
understand the events depicted by the illustrations, 
in order to correctly infer how the protagonist felt in 
each situation. Thus, this task examined participants’ 
higher cognitive understanding of the relation between 
an event that happened to the protagonist and the 
emotion that he/she experienced. The finding that the 
implanted speakers did not differ significantly from 
their hearing peers in inferring emotions from context 
(about 72% vs. 79% correct, respectively) indicates a 
higher cognitive ability that goes beyond the perceptive 
capacity required for labeling and identifying facial 
expressions. Indeed, this context-dependent task is 
more similar to the processing required in everyday 
life for understanding emotions in the social contexts 
in which they arise. Previous studies have shown that 
deaf children are liable to have difficulty performing 
cognitive tasks requiring an understanding of cause 
and effect and deductive thinking (Spencer, 2010). 
Inferring emotions from typical scenarios may stem 
from these cognitive difficulties.

On the false belief task, the average success rate 
of implanted children (70%) was higher than that 
found by previous studies examining false belief abil-
ity among speakers without implants (Peterson et al., 
2005). The current study suggests that the coch-
lear implant may play a role in the development of 
ToM in children from an early age. It is important to 
note, however, that the variance among the group of 
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implanted speakers remained quite high in the cur-
rent study, as previously reported (Remmel & Peters, 
2008). Some succeeded on the task, whereas others 
found it difficult. Additionally, the group of implanted 
speakers scored lower than hearing children and sign-
ing children on the PPVT-R, indicating that some of 
them also have vocabulary delays that may have an 
impact on social cognition. The variance in false belief 
task performance among implanted speakers must 
be taken into consideration, and the ability of each 
child must be assessed individually to determine the 
extent of the implant’s contribution to each child’s 
functioning level.

The results on emotion understanding and false 
belief for the kindergartners who signed revealed a dif-
ferent pattern. The signing group performed signifi-
cantly lower than their deaf and hearing counterparts 
on the pointing task (photographed faces) and lower 
than hearing children on the identification of emotions 
from context (illustrations with unidentifiable faces). 
They also demonstrated significantly poorer perfor-
mance on the false belief task compared to the hearing 
children, although previous studies have not indicated 
that development of ToM is delayed among these chil-
dren (Courtin, 2000; Courtin & Melot, 2005; Peterson, 
2004; Schick et al., 2007).

The lower social cognition abilities found in the 
current study than in previous research for signing 
children cannot be explained by their lower SES back-
ground, based on analyses that controlled mothers’ 
education level. Rather, the low level of achievement 
may derive from the complex linguistic and educa-
tional conditions of Israeli signers. Specifically, Israeli 
signing children are exposed to ISL as their mother 
tongue at home, but in educational settings, where 
many of them spend 8 hours daily, the majority of 
the educational staff is not proficient in sign language 
and uses spoken Hebrew and nonsystematic signed 
Hebrew (Ziv et al., 2007). Thus, from a young age, 
signing children are often exposed to limited vocab-
ulary, non-intact syntactic structures, and only few 
conversations on topics that go beyond here-and-now 
events, including peoples’ mental states. This situa-
tion may indeed impede the development of children’s 
social cognition in general and of understanding emo-
tions and false beliefs in particular.

Response Patterns for the Six Different Emotions

In addition to exploring participants’ level of success 
in identifying and labeling emotions, we explored the 
patterns of responses that indicate the developmen-
tal sequence of emotion understanding. Response 
patterns were similar among the children from all 
three groups. As in previous studies on both hearing 
children and deaf children, happiness and sadness 
were easier to label, whether through facial expres-
sions or in typical contexts, than were the other emo-
tions (Gray et al., 2007; Hosie et al., 1998). Disgust 
and surprise were the most difficult to label, whereas 
anger and fear posed an intermediate level of diffi-
culty. Previous studies suggested explanations for the 
greater difficulty in understanding disgust and sur-
prise. Researchers noted that discourse on disgust is 
less prevalent than discourse on other emotions (Gray 
et  al., 2001). They explained surprise as a complex 
emotion that comprises understanding of the basic 
emotion of happiness as well as understanding of 
expectations or beliefs that were not realized (Golan, 
Baron-Cohen, Hill, & Golan, 2006).

The similarity in response patterns among hearing 
children, implanted speakers, and signers indicates 
that, despite the differences in their overall scores on 
some of the tasks, their developmental sequence for 
learning to identify the different emotions is similar. 
This finding coincides with previous research that 
demonstrated a similar sequence in the development 
of understanding of emotions among deaf children in 
a broad age range and hearing children (Gray et al., 
2001; Hosie et  al., 1998). It strengthens previous 
findings by demonstrating a similar developmental 
foundation during early childhood for hearing chil-
dren and deaf children, whether implanted speakers 
or signers.

Furthermore, the groups’ similar developmental 
sequence for emotion understanding adds to previous 
studies that pointed to a similarity in the sequence of 
ToM development between hearing and deaf children, 
despite the developmental delay exhibited by deaf 
children (Peterson et al., 2005). Finally, the correlations 
found in the current study among the rates of success 
on emotion understanding in contexts and false belief 
tasks suggest that these tasks represent interlinked 
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aspects of social cognition that develop during early 
childhood for all three groups.

Study Limitations and Recommendations for 
Further Research

One strength of the current study lies in its investiga-
tion of emotion understanding and false beliefs among 
deaf kindergartners by means of a series of tasks, assess-
ing various aspects of these socio-cognitive abilities. 
Nevertheless, this considerable variety of tasks does not 
cover all aspects of social cognition and also cannot fully 
simulate the complex and integrative processing required 
for understanding social behavior and social interactions 
in everyday life. Hence, future research should examine 
additional social-cognition aspects, such as mental states 
other than false belief, as recommended by Peterson et al. 
(2012). A  more comprehensive approach should also 
include testing children’s executive function, which has 
been found to associate with social cognition (Carlson, 
Moses, & Breton, 2002). Furthermore, social cognition 
and social functioning of deaf children should be exam-
ined in natural situations, tapping multiple sources such 
as peer ratings, teacher ratings, self-ratings, and direct 
observations, and these findings should be compared to 
children’s success on experimental tasks.

A limitation of this study that should be addressed 
in future research is the limited information about the 
children’s linguistic skills that was provided by the 
PPVT-R. It should be noted that the PPVT-R may over-
estimate the vocabulary of children who sign because of 
the iconic nature of sign language. Additional measures 
that might better relate both to emotion understanding 
and to ToM may include children’s cognitive vocabulary 
and morphosyntax skills (Astington & Jenkins, 1999).

Educational Implications and Summary

The study’s findings, depicting both abilities and 
delays in the social cognition of deaf children, can assist 
in planning educational programs to enhance the social 
cognition of these children. It is important to provide 
professionals with theoretical and practical knowledge 
regarding the development of social cognition among 
deaf children. Professionals should be encouraged 
to promote the understanding of emotions and ToM 

among deaf children by fostering specific basic skills 
such as visual and auditory perception of emotions, 
enhancing understanding of emotions’ elicitation in 
typical social contexts, improving children’s under-
standing of mental states, and facilitating conversations 
about emotions and mental states in real-life social situ-
ations (Nellson, 2005). In addition to educational work 
with the children, parents should be instructed in how 
to implement these guidelines in discussions with their 
children (Ziv et al., 2007).

In applying these recommendations, it is essential 
to adapt the educational program to the specific 
attributes of the participating children (Ziv et  al., 
2007). The current study highlighted different 
attributes and needs of speakers with cochlear implants 
and of signers. Children with cochlear implants vary 
greatly in their social cognition skills, and, therefore, 
individuals’ particular abilities and difficulties must 
be identified to personalize and adapt educational 
programs to each child and family. Importantly, despite 
the small percentage of signing children in the overall 
population of deaf children in Israel, their special 
characteristics and needs should be recognized and 
addressed. They should be provided diverse and varied 
experiences in sign language, which is their mother 
tongue (Jetske & Roseland, 2006). Among other things, 
this involves hiring professionals who are deaf and/
or highly proficient in sign language and establishing 
clear linguistic and educational guidelines. Signing 
children’s educational experience should ensure 
exposure to rich mental-state vocabulary and provide 
children with opportunities to express their desires, 
emotions, and thoughts, as well as to respond to those 
of others. Promoting both linguistic and social abilities 
of deaf children can help enrich their experiences and 
abilities in these domains, as well as enhance their 
well-being and ability to successfully integrate into the 
larger society.

Note

1.  The use of the term “deaf ” in the paper is inclusive to 
those who are both audiologicaly deaf and hard of hearing.
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