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Abstract
The impact of facial emotion recognition (FER) deficits on facial emotion expression (FEE) during interaction with a novel 
computerized system was investigated in children with ASD (n = 20), in comparison to typically developing (TD) peers 
(n = 20). Although there was not clear evidence of impaired FEE, children with ASD showed more atypical FEE. In children 
with ASD, better FER predicted better FEE when the participants were asked to express a labeled emotion (t(18) = − 2.75, 
p = .01, d = 1.24). The stronger relationship between FER and FEE in children with ASD, relative to controls, suggests that 
intervention targeting social communication deficits might have maximal effect when both processes are considered.
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Introduction

Impairments with facial emotion recognition (FER) and 
expression (FEE) manifest across a range of psychiatric dis-
orders, including eating disorders (FER: e.g., Zonnevijlle-
Bender et al. 2002; FEE: e.g., Rhind et al. 2014), external-
izing disorders (FER: e.g., Aspan et al. 2013; FEE: e.g., 
Keltner et al. 1995), and depression (FER: e.g., Jenness 
et al. 2014). Difficulty in these processes impacts commu-
nication and social interaction (Nuske et al. 2013). Social 
impairments are considered hallmark symptoms of autism 
spectrum disorder (ASD; American Psychiatric Association 
2013) and are, at least partially, believed to be rooted in FER 
and FEE deficits.

The difficulties with FER that characterize children with 
ASD appear early in childhood (e.g., Rump et al. 2009). 

Perhaps the most robust and consistent finding across stud-
ies is that deficits for recognition of anger, fear, and surprise 
are common in ASD (Lozier et al. 2014). FER impairments 
have been seen with both static and dynamic stimuli (e.g., 
Evers et al. 2015). Although adolescents and adults with 
ASD often do not show impairment in recognizing basic, 
prototypical emotions (Capps et al. 1992; Grossman et al. 
2000), they show difficulties in FER when expressions are 
more subtle or complex, or when stimuli are presented for 
short durations (Humphreys et al. 2007). In addition, prior 
research has demonstrated the importance of stimulus type 
when assessing FER in children with ASD. For example, 
youth with ASD have shown similar, and at times better, 
ability to recognize emotions compared to typically develop-
ing peers when emotions are presented with cartoon stim-
uli (Brosnan et al. 2015). However, the same individuals 
showed more difficulty compared to non-ASD peers when 
the emotion was presented with human stimuli (Brosnan 
et al. 2015). Stimulus type therefore is critically important 
to explore when assessing FER in youth.

Compared to FER, there is more limited research on FEE 
in ASD. This is somewhat surprising since FEE impairment 
is indicative of possible diagnosis of ASD; indeed, FEE is 
one of the abilities evaluated through the Autism Diagnostic 
Observation Schedule-Second Edition (ADOS-2; Lord et al. 
2012), the most commonly used tool for diagnosis of ASD. 
Studies have indicated that children with ASD demonstrate 
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diminished, and perhaps atypical, FEE. Individuals with ASD 
display fewer nonverbal expressions of affect (Kasari et al. 
1990; Shalom et al. 2006), and their facial expressions are 
often described as flat, inappropriate, or peculiar (Langdell 
1981; Yirmiya et al. 1989). Loveland et al. (1994) found that 
adults with ASD produced fewer recognizable expressions, 
compared to adults with Down syndrome, during a task that 
required them to produce named emotional expressions, and 
these expressions were noted to be “mechanical” (i.e., emotion 
was expressed in a stereotyped way) or “bizarre” (i.e., emotion 
was unrecognizable or uncodable), suggesting difficulty with 
ability to produce expressions in ASD. Atypical FEE can make 
social interaction and communication challenging, even when 
verbal abilities may be intact.

Since both FER and FEE are critical for social interaction, 
and children with ASD show impairments in both processes, 
understanding the relation between the two processes may be 
informative, and may help to maximize the impact of interven-
tion targeting social communication. However, most clinical 
research in this area has addressed FER only (e.g., Harms et al. 
2010) and no studies, to our knowledge, have explored the 
relationship between these two processes in individuals with 
ASD. While prior studies have found a relationship between 
FER and FEE in populations outside of ASD (e.g., Ricciardi 
et al. 2017 explored this correlation in individuals with Par-
kinson’s), this relationship has been unexplored in children 
with ASD.

The purpose of the current study is to explore FER ability 
and FEE ability in children with and without ASD. Consist-
ent with the prior studies, which have largely examined FER 
and FEE separately in individuals with ASD, we hypothesize 
that participants with ASD will show lower FER ability as 
well as lower FEE ability compared to typically developing 
participants, both in terms of accuracy as well as quality (i.e., 
atypicality). We expected the ASD sample to show more atypi-
cal expression, compared to the typically developing children. 
Given prior findings showing a link between FER and FEE in 
populations outside of ASD, we also hypothesized that ability 
to recognize emotion (i.e., high vs low FER score) will have a 
strong positive correlation with the ability to express emotion. 
More specifically, for children with ASD as well as typically 
developing (TD) children, higher FER accuracy was expected 
to be related to higher FEE accuracy. As an exploratory aim, 
we examined the effect of stimulus type (i.e., cartoon face, 
human face, audio-visual track without a face) on the relation-
ship between FER and FEE.

Method

Participants

Participants included children with ASD (n = 20) and with-
out ASD (n = 20) aged 9–12 years without co-occurring 
intellectual disability, as assessed by the Wechsler Abbrevi-
ated Scale of Intelligence (WASI-2; Wechsler 2011). Chil-
dren in the ASD group (18 males) all had prior clinical diag-
noses of ASD, which were confirmed in this study by the 
ADOS-2 (Lord et al. 2012). The children in the TD group 
(14 male) had never received any clinical diagnoses, based 
on parent report. Participant characteristics are reported in 
Table 1.

Measures

Facial Emotion Expression Training (FEET; Aly et al. 2018)

An interactive, computer-assisted program, FEET was 
designed to train appropriate emotion expression. In the 
present study, the participants did not receive FEET as inter-
vention, but rather to determine ‘proof of concept’ (i.e., that 
FEET could detect the facial expressions). As such, each 
child participated in a single FEET session. The system uses 
Microsoft Kinect technology to capture a standard RGB 
video and a registered set of 3D data points associated with 
important features of the face. Microsoft provides a standard 
software package that automatically detects the facial fea-
tures. Automated FER was developed for extraction of those 
features using machine-learning techniques, to determine the 
emotion that the child was making and to provide corrective 
feedback in the moment. For more information about the 
FEET system, refer to Aly et al. (2018). The system also 
saves RGB video frames of the participant’s face to allow 
for independent coding of the emotions after the session. 

Table 1  Demographic data

TD typically developing, ASD autism spectrum disorder
*p < .05; **p < .01

ASD (n = 20) TD (n = 20) χ2/t

Gender (male) 18 14 2.50
Race 5.03
 White 16 17
 Black 2 0
 Latino 1 0
 Asian/other 1 2
 NA 0 1

Age (months) 122.50 129.75 1.76
IQ 100.55 (13.96) 118.15 (11.53) 4.35**



Journal of Autism and Developmental Disorders 

1 3

While interacting with FEET, the child is asked to express 
the emotion that is presented in an audio/video, with the 
instruction of “With your face, show what I am feeling.” As 
shown in Fig. 1, the stimuli progress from simple animated 
cartoon faces expressing an emotion (Level 1), to record-
ings of a child actor expressing an emotion (Level 2), and 
finally to scenes, without faces, depicting emotionally laden 
situations (e.g., lightning at night shown with scary noises 
in the background; Level 3). This progression was chosen 
given prior studies showing children with ASD perform-
ing similar to TD peers on recognition of animated stimuli, 
while showing relative impairment in recognition of human 
faces (e.g., Brosnan et al. 2015). In addition, the progression 
included scenarios with non-facial stimuli, to explore gen-
eralization of FEE outside of potential facial mimicry. One 
stimulus per emotion is presented for each of the levels and 
all stimuli are dynamic videos. The program automatically 
progresses the child through the levels, irrespective of the 
user’s response. In addition, within each level, the intensity 
of the depicted emotion increases (e.g., smile gets bigger 
for happy expression) in order to provide an aid to the child, 
within each level. The child also receives feedback in real 
time, either a congratulatory message or corrective feedback 
of “That’s not quite right. Try again.” After the three levels 
in which the children were asked to express the emotion pre-
sented, the system assessed FER using familiar stimuli (i.e., 
cartoon images from Level 1). More specifically, children 
were prompted to verbally tell the examiner what emotion 
was expressed by picking from one of the four options (i.e., 
anger, happiness, neutral, fear).

Facial Expression Photographs

Participants’ ability to make basic facial emotional expres-
sions were collected at the beginning of the study. Each 
participant was asked to make the six basic emotions (i.e., 
anger, happiness, sadness, fear, disgust, surprise) and a neu-
tral expression. The child was asked to hold the expression 

while the evaluator took a photograph of the child’s face 
(i.e., from shoulders to top of the head). The task measures 
children’s ability to volitionally produce a labeled expression 
without a model or corrective feedback.

NEPSY‑II Facial Affect Recognition Test (Korkman et al. 
2007)

The facial affect recognition (AR) test of the Developmental 
Neuropsychological Assessment (NEPSY-II) assesses ability 
to recognize common facial expressions (i.e., anger, happi-
ness, sadness, fear, disgust, and neutral) using static, colored 
images. Children are presented with different tasks, includ-
ing selecting two photographs of faces with the same affect 
from 3 to 4 photographs, selecting one of the four faces that 
depicts the same expression as a face at the top of the page 
and, after briefly shown a face, from memory, selecting two 
photographs that depict the same affect as the face previ-
ously shown. The task yields age-based standard scores with 
a mean of 10 and standard deviation of 3, with lower scores 
indicating worse FER ability. Within our sample, internal 
consistency (coefficient alpha) across the scaled score and 
errors for each emotion was 0.703.

Procedure

The sessions took place at a university-affiliated assessment 
clinic. All participants completed one session, after provid-
ing consent (parent) and assent (youth). Afterward the youth 
were administered the WASI-2, ADOS-2, and several ques-
tionnaire measures, while the parent completed the demo-
graphic questionnaire and several surveys not analyzed for 
the purposes of this study.

Two undergraduate research assistants, who were naïve to 
the group assignment of the participants, coded the partici-
pants’ expressions from the photographs and from the videos 
captured by the FEET program. The training for behavior 
coding included didactic education about emotions, group 

Fig. 1  Single frames from sample video stimuli for scaffolded levels depicting fear. Level 1 = cartoon character; Level 2 = human expression; 
Level 3 = scene eliciting emotions



 Journal of Autism and Developmental Disorders

1 3

co-coding, and discussion of selected training stimuli to 
ensure consistency. Coders needed to establish at least 80% 
agreement, on all code types (see below), with the trainers 
(i.e., PhD clinical psychologist and Master’s level graduate 
student) to be deemed reliable. First, the coders viewed the 
entire series of still photographs that comprised a trial (range 
from 57 to 430). Then, coders noted an onset of an emotional 
expression at a specific frame (e.g., frame 131 of 230 total 
frames). Finally, a series of 30 total frames (i.e., 10 before 
and 20 after a specific frame) were provided to the FEET 
training system for the generated code. Coders assigned an 
emotion label to each video from the six basic emotions: 
happiness, sadness, fear, surprise, disgust, anger, or neutral 
expression. Coders were instructed to select their emotion 
label from the first onset of a clear emotion presentation. 
If multiple emotions were expressed, the coder only pro-
vided codes for the first emotion shown. In addition, coders 
assigned a rating of how atypical the expression was, from 0 
(completely normal, not at all atypical) to 2 (very atypical). 
These atypical ratings were adapted from Loveland et al. 
(1994) to identify mechanical and bizarre facial expressions. 
For example, a rating of a “0” was assigned if an emotion 
was recognizable and typical in nature (i.e. no exaggerated 
or unusual features), a “1” if the expression was recogniz-
able but a poor example because of some distortion or unu-
sual feature (i.e., wrinkled nose for angry), and a “2” if the 
expression is obviously odd, stereotyped, or mechanical in 
nature. Half of the videos and all photographs were co-coded 
in order to establish inter-rater agreement. When disagree-
ment occurred, a third rater, one of the trainers aware of 
assignment, assigned the final code. For the still photo-
graphs, the trainer resolved 22% of total photographs (i.e., 
60 of 266). For the FEET videos, the trainer resolved 30.48% 
of total videos (i.e. 218 of 715). There was moderate agree-
ment in assigned emotion codes between the two independ-
ent raters, κ = 0.639 (95% CI 0.600–0.678), p < .001, for the 
co-coded videos and substantial agreement between raters 
on photographs, κ = 0.737 (95% CI 0.671–0.803), p < .001.

Data Analyses

Data were analyzed with IBM SPSS Statistics Version 24. 
Descriptive statistics were computed for all demographic 
variables and data were checked for outliers and highly influ-
ential data points using the boxplot in SPSS. Independent 
samples t tests were conducted to explore group differences 
for all demographic variables as well as FER. Due to small 
cell sizes and non-independence of the dependent variables, 
a single overall ANOVA was not able to be run (Tabach-
nick and Fidell 2012). Instead, for each level of FEE, a two-
way Analysis of Variance (ANOVA) was run to explore the 
relationship between group (2 levels: ASD vs TD), FER (2 
levels: high FER and low FER) and the interaction of group 

and FER on FEE accuracy and atypicality. Finally, Pearson 
correlations were run to compare the demographic and inde-
pendent variables in order to determine covariates. A signifi-
cance level of 0.05 was used for statistical tests. Based on the 
power analysis for ANOVA main effects, we had sufficient 
power (0.799) to detect a large (Cohen’s f = 0.40) effect, for 
a two-tailed test (α = 0.05). Given the preliminary nature 
of the study, we include the effect sizes in addition to the 
significance testing.

Results

Group Differences

Descriptive Statistics

Descriptive statistics were computed for all demographic 
variables to characterize the sample (Table 1). Outliers 
were identified within the TD group for atypical expres-
sions within Level 1 (n = 2) and Level 2 (n = 1). The groups 
did not differ significantly in age, t(38) = 1.76, p = .09, sex, 
χ2(1) = 2.50, p = .11, or race, χ2(4) = 5.03, p = .41. There 
was a group difference in IQ, t(38) = 4.35, p < .01. IQ was 
not, however, statistically correlated to any FER or FEE 
variables in the total and ASD groups. However, in the TD 
group, IQ was positively correlated to percentage of correct 
FEE during Level 1 (i.e., cartoon characters). Regardless, IQ 
was included as a covariate for all analyses described below 
and did not yield discrepant findings.

Facial Emotion Recognition Accuracy

There was a significant group difference of medium effect 
in participants’ ability to identify emotions, based on the 
NEPSY AR test, (t(38) = 2.08, p = .04, d = 0.66). The TD 
group scored higher on the task (M = 12.00, SD = 1.97) com-
pared to the ASD group (M = 10.50, SD = 2.54).

Effect of Group and FER Ability on FEE Accuracy

A 2 (group: TD vs ASD) × 2 (FER: low vs high) ANOVA 
examining FEE accuracy for photograph stills revealed 
no main effects of group (F(1,39) = 0.39, p = .54, par-
tial η2 = 0.01) or FER (F(1,39) = 0.46, p = .41, partial 
η2 = 0.02). Although not significant, there was an interac-
tion effect of medium size between group and FER on FEE 
(F(1,39) = 3.33, p = .07, partial η2 = 0.08). For the ASD 
group, FER had a significant effect on FEE; those with high 
FER showed significantly higher FEE than those with low 
FER (t(18) = − 2.75, p = .01, d = 1.24). For the TD group, 
however, high versus low FER did not significantly differ in 
FEE ability (t(18) = 0.59, p = .56, d = 0.31, see Fig. 2).
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A second 2 (group) by 2 (FER) ANOVA examining 
FEE accuracy for Level 1 (i.e., cartoon faces) yielded no 
group (F(1,39) = 1.25, p = .27, partial η2 = 0.03) or FER 
(F(1,39) = 0.71, p = .41, partial η2 = 0.02) main effects. Fur-
thermore, there was not a significant interaction between 
group and FER on FEE accuracy (F(1,39) = 0.03, p = .86, 
partial η2 < 0.01).

For FEET Level 2 (i.e., human faces), a 2 × 2 ANOVA 
revealed no effect of group (F(1,39) = 0.29, p = .59, partial 
η2 = 0.01) or FER (F(1,39) = 0.03, p = .86, partial η2 < 0.01) 
on FEE accuracy. However, there was a significant interac-
tion effect between group and FER (F(1,39) = 4.50, p = .04, 
partial η2 = 0.11). Specifically, as shown in Fig. 2, although 
not statistically significant following the Bonferroni correc-
tion, for the ASD group, higher FER was strongly associated 
with lower FEE (d = 0.95), t(18) = 2.12, p = .05. For the TD 
group, however, high versus low FER did not significantly 
differ in FEE accuracy (t(18) = − 1.13, p = .27, d = 0.47; 
Fig. 2).

A final 2 (group) × 2 (FER) ANOVA examining FEE 
accuracy for Level 3 (i.e., scenes eliciting emotions) revealed 
no main effect for FER ability (F(1,39) = 0.28, p = .60, 

partial η2 = 0.01) and no interaction between group and FER 
(F(1,39) = 0.09, p = .77, partial η2 < 0.01). Although not sig-
nificant, there was a medium effect of group on FEE accu-
racy for Level 3 (F(1,39) = 2.99, p = .09, partial η2 = 0.08; 
Fig. 3).

Effect of Group and FER Ability on FEE Atypicality

In regard to the amount of atypical expressions for the pho-
tograph stills, a 2 (group: TD vs ASD) × 2 (FER: low vs 
high) ANOVA revealed no effect of FER (F(1,39) = 0.19, 
p = .67, partial η2 < 0.01) or an interaction between group 
and FER (F(1,39) = 1.23, p = .28, partial η2 = 0.03). There 
was, however, a significant group effect on atypical FEE 
(F(1,39) = 7.85, p = .01, partial η2 = 0.18). Specifically, the 
ASD group was rated as showing statistically more atypical 
emotional expressions than the TD group during the photo-
graph stills task (see Fig. 3).

A 2 (group) × 2 (FER) ANOVA examining amount of 
atypical expressions for Level 1 (i.e., cartoon faces) yielded 
a main effect for group (F(1,37) = 6.88, p = .01, partial 
η2 = 0.17) but not for FER (F(1,37) = 0.23, p = .63, partial 
η2 = 0.01). Specifically, the ASD group displayed more 

Fig. 2  FER accuracy rating in relation to high and low FER for TD 
and ASD group for photograph stills (top) and Level 2 of FEET (bot-
tom). Significant difference is denoted by *p < .05. ^p < .10

Fig. 3  FEE percent accuracy (top) and FEE atypicality (bottom) for 
TD and ASD groups. Significant difference is denoted by *p < .05. 
^p < .10
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atypicality in facial expression than the TD group during 
the cartoon faces task (see Fig. 3). There was not a signifi-
cant interaction between group and FER on FEE atypicality 
(F(1,37) = 0.27, p = .61, partial η2 = 0.01).

In regard to the amount of atypical expressions for Level 
2 (i.e., human faces), a 2 × 2 ANOVA showed no effect of 
FER (F(1,38) = 0.30, p = .59, partial η2 = 0.01) or an interac-
tion between group and FER (F(1,38) = 0.07, p = .80, partial 
η2 < 0.01). There was, however, a significant group effect 
on atypical FEE (F(1,38) = 10.46, p < .01, partial η2 = 0.23). 
Specifically, the ASD group showed more atypicality in FEE 
than the TD group during the human faces task (see Fig. 3).

Similarly, a 2 × 2 ANOVA examining the amount of atypi-
cal FEE during Level 3 revealed no main effect for FER 
(F(1,39) = 0.26, p = .62, partial η2 = 0.01) and no interaction 
effect (F(1,39) = 0.61, p = .44, partial η2 = 0.02). A signifi-
cant group effect emerged (F(1,39) = 6.22, p = .02, partial 
η2 = 0.15), demonstrating that the ASD group showed more 
atypicality in emotional expression than the TD group dur-
ing the FEET Level 3, which showed no facial model as a 
referent.

Discussion

As hypothesized, results from our study suggest that children 
with ASD show decreased FER and FEE ability, along with 
atypical expressiveness, compared to their typically devel-
oping peers. Consistent with prior research, the way FEE 
was assessed (i.e., requesting a labeled expression versus 
a reaction to someone else making an expression) greatly 
impacted the children’s performance. In addition, the type 
of stimulus impacted the relationship between participants’ 
FER and FEE.

Comparing FEE accuracy between groups, we found that 
children with ASD were just as accurate as their peers when 
they were asked to make a specific, named emotion. In addi-
tion, children with ASD were comparable to TD peers when 
expressing emotions in response to a facial expression of 
emotion made by a cartoon or by a human. However, chil-
dren with ASD were less accurate at expressing the target 
emotion in response to a scene eliciting an emotion, when 
the emotion was neither labeled nor modeled. While this 
difference was not significant, the effect size was medium, 
indicating an important difference between groups which 
we may be underpowered to statistically detect. FEE abil-
ity appears to deteriorate in children with ASD when facial 
stimuli are removed or the cues are less obvious. This result 
is consistent with prior studies which indicate that individu-
als with ASD rely on rule-based strategy when perceiving 
facial expression of emotions (e.g., Rutherford and McIn-
tosh 2007). With the absence of faces, children with ASD 
are not able to rely on the rule-based strategy for emotional 

perception, resulting in lower accuracy. This result suggests 
the importance of incorporating more natural, situational 
(non-facial) scenarios during assessment and treatment of 
FEE in children with ASD.

In addition, the group difference in atypicality of FEE 
is fairly robust, as the ASD group was found to show more 
atypicality in expression across all levels of the stimulus 
presentations, including during the photographs, Level 1 
(cartoon faces), Level 2 (human faces), and Level 3 (scenes 
eliciting emotions). Given that the raters were naïve to the 
group condition of the participants, results suggest that 
even when children with ASD make a “correct” emotion, 
their expressions are atypical, highlighting the importance 
of training of natural expressions in response to situations 
eliciting an emotion. This result is consistent with prior stud-
ies suggesting that even when individuals with ASD make 
accurate expressions, they are rated as more intense and 
less natural or awkward (e.g. Faso et al. 2015; Grossman 
et al. 2013). These differences in expressivity have impor-
tant impacts on children’s social interactions. For example, 
Stagg et al. (2014) asked adults and children who were 
naïve to children’s diagnosis to rate videos of children for 
expressivity as well as investigated friendship ratings given 
by typically developing children to the same videos. The 
authors found that adults rated children with ASD as being 
less expressive than typically developing children and the 
child raters found these children with ASD to be lower on 
all aspects of friendship measures compared to typically-
developing children. In addition, Sasson et al. (2017) found 
that typically-developing observers rated first impression of 
children and adults with ASD engaging in social behavior 
to be less favorable compared to controls. These impres-
sions were in turn associated with reduced intention to 
engage socially with the individuals. The biases, however, 
disappeared when perceptions were based on conversational 
content lacking audio-visual cues, suggesting the style was 
what drove the negative impression of ASD. While other 
factors likely contribute to the less favorable impressions, 
these studies together suggest that expression, at least in 
part, impacts how children with ASD are perceived.

Unlike the results for the group differences, the find-
ings regarding the relationship between FER and FEE are 
fairly mixed. Contrary to what we predicted, results suggest 
that FER ability does not broadly effect FEE. Rather, FER 
appears to relate to FEE only for the ASD participants, and 
only for certain FEE tasks. Specifically, children with ASD 
with high FER were significantly higher in FEE, than were 
those with low FER, when asked to make a specific, labeled 
but non-modeled emotion (i.e., they were told what emotion 
to show). However, this effect was not apparent when the 
stimulus for FEE was visual and more naturalistic. In fact, 
although the effect was not significant following the cor-
rection for multiple comparisons, for the ASD group only, 
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those with high FER had lower FEE ability compared to 
those with low FER when they were asked to respond to a 
human face expressing an emotion. The significant relation-
ship found between FER ability level and FEE when asked 
to make a labeled emotion is in line with our prediction, as 
greater understanding of emotions is likely to lead to better 
expression of the emotion. It is interesting, however, that 
this finding was present only when participants were asked 
to make a specific, labeled emotion—which is arguably an 
easier task than showing an unlabeled emotion in response 
to a fairly vague prompt. The fact that this relationship is not 
evident across all FEE tasks speaks to the greater similarity 
between labeling of the emotion (i.e., FER) and expressing 
a labeled emotion, and highlights the importance of task 
demands—specifically consideration of the degree to which 
the task requires understanding of emotion labels versus 
ability to show emotion via facial expression.

These findings should be considered in light of the study’s 
limitations, of which the primary one is the significant dif-
ference in cognitive ability among the TD and ASD groups. 
The uneven distribution could have influenced our results. 
However, no participants obtained a score falling in the 
range of possible intellectual disability. Relatedly, because 
participants in this study were all relatively cognitively high 
functioning, generalization of findings to lower functioning 
or nonverbal populations is limited. In addition, the FEE 
task in this study assessed children’s ability to volitionally 
produce labeled or prompted emotion, and did not assess 
children’s capability of spontaneously expressing genuine, 
or felt, emotions. As these abilities likely differ, future stud-
ies should explore the relationship between FER and FEE 
exploring spontaneous expression of FEE. Lastly, although 
we were powered to detect large effects for our primary anal-
yses, the sample sizes were small across the two groups, 
limiting our ability to detect small effect sizes as well as use 
of more sophisticated analytic approaches.

The current study investigated the relationship between 
FER and FEE in children with and without ASD. The results 
presented here are consistent with past research (e.g., Kasari 
et al. 1990; Lozier et al. 2014) showing that children with 
ASD demonstrate impoverished ability to both recognize 
and express emotions. Our findings indicate the ability to 
express an emotion is dependent on task parameters, with 
children with ASD scoring lower than TD peers when asked 
to respond to a scene eliciting an emotion. The relation-
ship between recognition and expression is variable and, 
likewise, somewhat task dependent. Children with ASD 
who score higher on FER were found to show higher FEE 
only when asked to express a labeled (named) emotion. The 
association between FER and FEE, seen only in the ASD 
group, suggests that intervention targeting nonverbal social 
communication might have maximal effect if both processes 
are targeted. The lack of relationship between FER and FEE 

in TD children, across the tasks, suggests that these two 
processes are not functionally interconnected, despite con-
ceptual similarity. Construct independence, for both FER 
and FEE, among typically developing youth is further sup-
ported by findings in individuals who are visually impaired 
from birth who show no impairment in spontaneous facial 
expression of emotion (e.g., Matsumoto and Willingham 
2009) even when they have not seen others express the emo-
tion. Although further research on this topic is needed, our 
findings suggest that, in children with ASD, neither FER 
nor FEE develop in the same ‘innate’ way as they do in 
neurotypical children. It is possible that FER may be relied 
upon, perhaps as a compensatory learning strategy, in the 
service of FEE.
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