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 Introduction 

 
As mentioned in the Diagnostic and Statistical Manual (DSM-5) (APA, 2013), the main features of Autism Spectrum 
Disorder include (a) the presence of abnormal or impaired development in social interaction and communication, and (b) 
the presence of activities /interests/restricted and stereotyped behaviors (APA-DSM-5, 2013). Manifestations of the 
disorder vary based on the individual's developmental level (DL/IQ) and chronological age. In most cases, the diagnosis 
of ASD is accompanied by mental retardation, usually of moderate severity. About 75% of children with ASD show 
abnormalities in cognitive development regardless of the general level of intelligence (Armstrong, 2017; Shyman, 2016; 
Shic, & Scassellati, 2006). In addition, subjects with ASD exhibit a wide range of behavioral symptoms, such as 
hyperactivity, impulsivity, aggression, and decreased attention. For the latter, which represents the object of study of this 
article, the scientific community has used different methodologies (videos of adult-child interactions and visual tracking 
techniques) to investigate visual attention in subjects with ASD (Vacas et al., 2022; Chita-Tegmark, 2016; Guillon et al., 
2014; Chawarska et al., 2013; Falck-Ytter et al., 2013; Gibson, 1994). Given that autism is usually not diagnosed before 
the age of three, the identification of prodromal symptoms of the disorder has been methodologically evaluated through 
retrospective studies using video of interaction (Chawarska et al., 2013). The advantage of this methodology is that it can 
provide a direct and ecological measure of the social orientation deficit present in subjects with ASD. Studies, exploiting 
the potential of highly sophisticated technology such as eye movement tracking, consider eye movements as important 
indicators of perception and attention (Yamamoto et al., 2017; Magrelli et al., 2013). Since this assessment method 
provides the right balance between ecological and medical validity, it can be considered today as a unique method for 
identifying and characterizing subtle variations in visual attention of subjects with ASD (Shic et al, 2022; Vacas, 2022; 
Yamamoto et al., 2017; Chita-Tegmark, 2016; Guillon et al., 2014; Falck-Ytter et al., 2013). Studies have shown that this 
form of methodology can be used with all populations (from newborns to adults) regardless of the level of verbal and non-
verbal functioning (Guillon et al., 2014; Simion et al., 2008). 
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 Behavioral Studies Modeled on Static and Dynamic Social Stimuli 
 
Because the processing of social stimuli is one of the essential elements of social development, especially in interpreting 
the emotional state of another individual, much scientific and neuroscientific research has focused on understanding 
these difficulties in individuals with ASD. According to several studies that have used samples of early-age children, 
subjects with ASD, compared to subjects with Typical Development (TDP), have shown reduced levels of attention to 
children in relation to social stimuli (faces) (Shic et al., 2022; Chawarska et al., 2013; Shic et al., 2011; Shic & Scassellati, 
2006). When viewing a novel face, children with ASD use atypical visual registration patterns and take longer to 
recognize and integrate different parts of the face (Losh et al., 2020; Konst & Matson, 2014; Webb et al., 2010; 
Chawarska & Shic, 2009). Another interesting study is the one proposed by Hanley, McPhillips, Mulhern and Riby (2013). 
Researchers, while In the condition in which the face was placed within a social scene, the observation time of subjects 
with ASD was significantly shorter (idem). Therefore, using more social stimuli may increase the likelihood that subjects 
with ASD look less at faces than typically developing subjects. The same results were also reported in the studies of 
Vacas et al., (2022), Chevallier et al. (2015) and Falck-Yter, (2013). In their research, the researchers compared attention 
to social stimuli in three different conditions: 1) visual exploration of static stimuli (12 sets containing 12 static images of 
objects and faces that varied in size and complexity); 2) sets of visual exploration of dynamic stimuli (12 matrices of video 
clips showing people and objects) and 3) sets of interactive visual exploration (22 videos of children playing with some 
objects sitting on a table or on the floor. By comparing two groups of subjects (ASD vs ZHT), the study investigated the 
influence of stimulus type (static, dynamic and interactive) on attentional task ability and evaluated the effectiveness of 
different types of stimuli. for differences between groups. A comparison of three experimental forms of eye movement 
tracking revealed that changes in attention in ASD subjects were more evident when the latter viewed dynamic social 
stimuli present during interaction. Moreover, regarding the differences between groups, the data showed different visual 
attention in the visual-interactive exploration task in the two groups of subjects (Vacas et al., 2022; Chevallier et al., 2015; 
Falck-Ytes, 2013 ). In line with the idea that in reality, social stimuli are presented in a dynamic form, other eye-tracking 
studies have examined the attentional responses of children with ASD to this type of stimuli. Shic et al., (2011), using an 
adult-child interaction video, assessed attentional responses in three groups of subjects (28 ASD, 34 ZHT and 16 ZHV- 
Developmental delay) with a mean age of 20 months. The results of this study showed that when children with ASD 
watched a video of parent-child interactions(engaged in simple social games or a shared activity), they focused mainly on 
the background rather than the activity. Also, another analytical study showed that, when subjects with ASD looked at 
people present on stage, they focused more on the body parts than on the faces of the "actors" (idem). According to the 
researchers, it is likely that subjects with ASD attribute little importance to the social aspects of the scene. These data are 
in line with other studies in the literature according to which, for subjects with ASD, social stimuli do not represent a 
“distinct” category of stimuli, as is the case in typical development (Mo et al., 2019; Sumner et al. , 2018 Kröger et al., 
2013; Campatelli et al., 2013). These first results have changed the way scientists understand developmental differences 
in attention and social stimuli in children with ASD, where it is generally expected that diagnosis made before age 3 may 
provide some information on the variability of typical attentional responses of subjects. with ASD (Sumner et al., 2018; 
Elsabbagh et al., 2013). 
 

 Behavioral Studies with the Presence of Geometric Figures 
 
Another set of studies that has generated very interesting results is related to the study of the attention of subjects with 
ASD to "abstract" stimuli, such as geometric figures (Pierce et al., 2011, 2015; Shaffer et al., 2017; Shi et al., 2015). In 
their research, Pierce et al. (2011, 2016) hypothesized that subjects with ASD a) spend a long fixation time on geometric 
rather than social stimuli; b) have a preference for geometric stimuli already present at a young age (starting from the first 
year) and c) show a reduction in the number of face focuses when observing visual scenes. To test these hypotheses, 
the researchers developed a visual preference paradigm that examined looking time to highly salient social stimuli (eg, 
dancing children) compared to equally salient geometric images (eg, movements circular and repeating several 
concentric circles). The authors selected infants aged 14 to 42 months to assess changes in visual preference for 
geometric stimuli across development. Another group of children with developmental delay (LD) was included in this 
research to examine whether patterns of visual preferences were more related to a language delay or a cognitive delay. 
From the results, it was reported that children at risk of ASD (14 months) spent more time examining dynamic geometric 
images than subjects with ZHT and ZHV. However, this phenomenon was not ubiquitous in the sample of subjects at risk 
of ASD; more specifically, 40% of the subjects preferred the geometric stimuli, while 60% of the subjects performed 
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similarly to the other two groups with ZHT and ZHV figures in relation to the social dynamic stimuli. Therefore, according 
to Pierce et al. (2011), the preference for geometric stimuli . 
 

 Conclusions 
 
The overall objective of this study was related to the exploration of whether the deficit of visual exploration of social 
stimuli (faces) is a priority in the development of ASD symptoms or whether the latter is secondary to a non-specific 
deficit of visual attention present from the stages of the earliest processing of the stimulus. Based on the reviewed 
literature, among the variables that can determine the deficit of attention to social and non-social stimuli, in this research 
the perceptual complexity of images belonging to different categories was evaluated. The aim is to determine if it is the 
perception of the complexity of the images that determines the exploration of the deficit of visualization of social stimuli in 
subjects with ASD. As highlighted in the studies reviewed in this paper, the results of research in the literature are 
contradictory. It is likely that subjects with ASD focus less on social stimuli because they are not sufficiently “interesting 
and motivating” (Chevallier et al., 2015; Shic et al., 2011) or because they are not prioritized in their attention (Chawarska 
et al. et al., 2013). Moreover, the limited attention to social stimuli (Chaearska et al., 2013; Shic et al., 2011; Coffman et 
al., 2011) is likely a direct result of the higher salience of nonsocial stimuli ( Sasson & Touchstone, 2014; Pierce et al., 
2011, 2015; Shi et al., 2015; Shaffer et al., 2017). Despite these results, other studies have shown that core deficits in 
ASD cannot be attributed to changes in visual exploration of social stimuli, but rather result from early general difficulties 
in controlling visual attention. The latter, in turn, can cause self-regulation problems and compromise the acquisition of 
skills needed to process stimuli (Elsabbagh & Johnson, 2007; 2010; Elsabbagh et al., 2013a; Elsabbagh et al., 2013b; 
Sacrey et al., 2013). In the context of the present research, through which we intend to refer to explain the visual 
exploration difficulties present in ASD, these difficulties are related to the presence of a non-specific Visual Attention 
Deficit present in the early stages of input processing visual (Elsabbagh et al., 2013; Elsabbagh & Johnson, 2007; 2010). 
According to the theory elaborated through the various researches explored, the attention difficulties present in subjects 
with ASD are not caused by changes in the visual exploration of social stimuli, but by the first general difficulties in the 
control of visual attention. These can cause problems of self-regulation and endanger the acquisition of skills necessary 
for the processing of stimuli (Elsabbagh et al., 2013). Since such deficits in visual attention are neither universal nor 
specific to autism, the presence of a nonspecific deficit in visual attention to socially relevant stimuli may be a necessary 
but not sufficient condition for the manifestation of difficulties present in the disorder. of the Autism Spectrum (idem). 
Future research could focus on the variability of attentional responses of infants at risk of ASD by considering many 
aspects, such as the use of different types of stimuli (static vs. dynamic, social vs. nonsocial, geometric vs. ecological), 
assessment of internal characteristics of stimuli (familiarity, complexity) and the effects of some variables (preference, 
pleasure, state of activation) in the responses of subjects with typical and atypical development. 
 
References 
 
Armstrong, T. (2017). The healing balm of nature: Understanding and supporting the naturalist intelligence in individuals diagnosed with 

ASD. Physics of Life Reviews, 20(20), 109–111. https://doi.org/10.1016/j.plrev.2017.01.012 
Baranek, G. T., Watson, L. R., Boyd, B. A., Poe, M. D., David, F. J., & McGuire, L. (2013). Hyporesponsiveness to social and nonsocial 

sensory stimuli in children with autism, children with developmental delays, and typically developing children. Development and 
Psychopathology, 25(2), 307–320. https://doi.org/10.1017/s0954579412001071 

BOOKHEIMER, S. Y., WANG, A. T., SCOTT, A., SIGMAN, M., & DAPRETTO, M. (2008). Frontal contributions to face processing 
differences in autism: Evidence from fMRI of inverted face processing. Journal of the International Neuropsychological Society, 
14(6), 922–932. https://doi.org/10.1017/s135561770808140x 

Campatelli, G., Federico, R. R., Apicella, F., Sicca, F., & Muratori, F. (2013). Face processing in children with ASD: A literature review. 
Research in Autism Spectrum Disorders, 7(3), 444–454. https://doi.org/10.1016/j.rasd.2012.10.003 

Chawarska, K., Macari, S., & Shic, F. (2013). Decreased Spontaneous Attention to Social Scenes in 6-Month-Old Infants Later 
Diagnosed with Autism Spectrum Disorders. Biological Psychiatry, 74(3), 195–203. https://doi.org/10.1016/j.biopsych.20 
12.11.022 

Chawarska, K., & Shic, F. (2009). Looking But Not Seeing: Atypical Visual Scanning and Recognition of Faces in 2 and 4-Year-Old 
Children with Autism Spectrum Disorder. Journal of Autism and Developmental Disorders, 39(12), 1663–1672. 
https://doi.org/10.1007/s10803-009-0803-7 

Chita-Tegmark, M. (2016). Social attention in ASD: A review and meta-analysis of eye-tracking studies. Research in Developmental 
Disabilities, 48, 79–93. https://doi.org/10.1016/j.ridd.2015.10.011 

 



Interdisciplinary Journal of Research and Development 
ISSN 2410-3411 (online) / ISSN 2313-058X (print) Vol 10  No 1 S 1 / May 2023 

    

 

 66 

Corbett, B. A., Carmean, V., Ravizza, S., Wendelken, C., Henry, M. L., Carter, C., & Rivera, S. M. (2009). A functional and structural 
study of emotion and face processing in children with autism. Psychiatry Research: Neuroimaging, 173(3), 196–205. 
https://doi.org/10.1016/j.pscychresns.2008.08.005 

Dalton, K. M., Nacewicz, B. M., Johnstone, T., Schaefer, H. S., Gernsbacher, M. A., Goldsmith, H. H., Alexander, A. L., & Davidson, R. 
J. (2005). Gaze fixation and the neural circuitry of face processing in autism. Nature Neuroscience, 8(4), 519–526. 
https://doi.org/10.1038/nn1421 

Elsabbagh, M., & Johnson, M. H. (2016). Autism and the Social Brain: The First-Year Puzzle. Biological Psychiatry, 80(2), 94–99. 
https://doi.org/10.1016/j.biopsych.2016.02.019 

Elsabbagh, M., Gliga, T., Pickles, A., Hudry, K., Charman, T., & Johnson, M. H. (2013). The development of face orienting mechanisms 
in infants at-risk for autism. Behavioural Brain Research, 251, 147–154. https://doi.org/10.1016/j.bbr.2012.07.030 

Elsabbagh, M., Fernandes, J., Jane Webb, S., Dawson, G., Charman, T., & Johnson, M. H. (2013). Disengagement of Visual Attention in 
Infancy is Associated with Emerging Autism in Toddlerhood. Biological Psychiatry, 74(3), 189–194. https://doi.org/10.1016/j. 
biopsych.2012.11.030 

Falck-Ytter, T., Bölte, S., & Gredebäck, G. (2013). Eye tracking in early autism research. Journal of Neurodevelopmental Disorders, 5(1). 
https://doi.org/10.1186/1866-1955-5-28 

Gibson, B. S. (1994). Visual attention and objects: One versus two or convex versus concave? Journal of Experimental Psychology: 
Human Perception and Performance, 20(1), 203–207. https://doi.org/10.1037/0096-1523.20.1.203 

Guillon, Q., Hadjikhani, N., Baduel, S., & Rogé, B. (2014). Visual social attention in autism spectrum disorder: Insights from eye tracking 
studies. Neuroscience & Biobehavioral Reviews, 42, 279–297. https://doi.org/10.1016/j.neubiorev.2014.03.013 

Joseph, J. E., Zhu, X., Gundran, A., Davies, F., Clark, J. D., Ruble, L., Glaser, P., & Bhatt, R. S. (2014). Typical and Atypical 
Neurodevelopment for Face Specialization: An fMRI Study. Journal of Autism and Developmental Disorders, 45(6), 1725–1741. 
https://doi.org/10.1007/s10803-014-2330-4 

Hadjikhani, N., Joseph, R. M., Snyder, J., & Tager-Flusberg, H. (2007). Abnormal activation of the social brain during face perception in 
autism. Human Brain Mapping, 28(5), 441–449. https://doi.org/10.1002/hbm.20283 

Hanley, M., McPhillips, M., Mulhern, G., & Riby, D. M. (2012). Spontaneous attention to faces in Asperger syndrome using ecologically 
valid static stimuli. Autism, 17(6), 754–761. https://doi.org/10.1177/1362361312456746 

Hernandez, L. M., Rudie, J. D., Green, S. A., Bookheimer, S., & Dapretto, M. (2014). Neural Signatures of Autism Spectrum Disorders: 
Insights into Brain Network Dynamics. Neuropsychopharmacology, 40(1), 171–189. https://doi.org/10.1038/npp.2014.172 

Humphreys, K., Hasson, U., Avidan, G., Minshew, N., & Behrmann, M. (2008). Cortical patterns of category-selective activation for 
faces, places, and objects in adults with autism. Autism Research, 1(1), 52–63. https://doi.org/10.1002/aur.1 

Kleinhans, N. M., Richards, T., Weaver, K., Johnson, L. C., Greenson, J., Dawson, G., & Aylward, E. (2010). Association between 
amygdala response to emotional faces and social anxiety in autism spectrum disorders. Neuropsychologia, 48(12), 3665–3670. 
https://doi.org/10.1016/j.neuropsychologia.2010.07.022 

Konst, M. J., & Matson, J. L. (2014). Temporal and diagnostic influences on the expression of comorbid psychopathology symptoms in 
infants and toddlers with an autism spectrum disorder. Research in Autism Spectrum Disorders, 8(3), 200–208. 
https://doi.org/10.1016/j.rasd.2013.11.009 

Koshino, H., Kana, R. K., Keller, T. A., Cherkassky, V. L., Minshew, N. J., & Just, M. A. (2007). fMRI Investigation of Working Memory for 
Faces in Autism: Visual Coding and Underconnectivity with Frontal Areas. Cerebral Cortex, 18(2), 289–300. 
https://doi.org/10.1093/cercor/bhm054 

Kylliäinen, A., Braeutigam, S., Hietanen, J. K., Swithenby, S. J., & Bailey, A. J. (2006). Face- and gaze-sensitive neural responses in 
children with autism: a magnetoencephalographic study. European Journal of Neuroscience, 24(9), 2679–2690. 
https://doi.org/10.1111/j.1460-9568.2006.05132.x 

Lane, C. J., & Rist, K. A. (2020). Children with autism can acquire a generalized repertoire of initiating bids for joint attention across a 
variety of stimuli and settings1. Evidence-Based Communication Assessment and Intervention, 14(3), 131–137. 
https://doi.org/10.1080/17489539.2020.1761593 

Losh, A., Alba, L. A., Blacher, J., & Stavropoulos, K. K. M. (2020). Neuroimaging research with diverse children with ASD: Impact of a 
social story on parent understanding and the likelihood of participation. Research in Autism Spectrum Disorders, 71(17), 101511. 
https://doi.org/10.1016/j.rasd.2020.101511 

Maekawa, T., Tobimatsu, S., Inada, N., Oribe, N., Onitsuka, T., Kanba, S., & Kamio, Y. (2011). Top-down and bottom-up visual 
information processing of non-social stimuli in high-functioning autism spectrum disorder. Research in Autism Spectrum 
Disorders, 5(1), 201–209. https://doi.org/10.1016/j.rasd.2010.03.012 

Magrelli, S., Jermann, P., Noris, B., Ansermet, F., Hentsch, F., Nadel, J., & Billard, A. (2013). Social orienting of children with autism to 
facial expressions and speech: a study with a wearable eye-tracker in naturalistic settings. Frontiers in Psychology, 4. 
https://doi.org/10.3389/fpsyg.2013.00840 

Minshew, N. J., & Keller, T. A. (2010). The nature of brain dysfunction in autism: functional brain imaging studies. Current Opinion in 
Neurology, 23(2), 124–130. https://doi.org/10.1097/wco.0b013e32833782d4 

Mo, S., Liang, L., Bardikoff, N., & Sabbagh, M. A. (2019). Shifting visual attention to social and non-social stimuli in autism spectrum 
disorders. Research in Autism Spectrum Disorders, 65, 56–64. https://doi.org/10.1016/j.rasd.2019.05.006 

 
 



Interdisciplinary Journal of Research and Development 
ISSN 2410-3411 (online) / ISSN 2313-058X (print) Vol 10  No 1 S 1 / May 2023 

    

 

 67 

Pierce, K., Marinero, S., Hazin, R., McKenna, B., Barnes, C. C., & Malige, A. (2016). Eye Tracking Reveals Abnormal Visual Preference 
for Geometric Images as an Early Biomarker of an Autism Spectrum Disorder Subtype Associated With Increased Symptom 
Severity. Biological Psychiatry, 79(8), 657–666. https://doi.org/10.1016/j.biopsych.2015.03.032 

Pierce, K., Conant, D., Hazin, R., Stoner, R., & Desmond, J. (2011). Preference for Geometric Patterns Early in Life as a Risk Factor for 
Autism. Archives of General Psychiatry, 68(1), 101. https://doi.org/10.1001/archgenpsychiatry.2010.113 

Pierce, K., & Redcay, E. (2008). Fusiform Function in Children with an Autism Spectrum Disorder Is a Matter of “Who.” Biological 
Psychiatry, 64(7), 552–560. https://doi.org/10.1016/j.biopsych.2008.05.013 

Sacrey, L.-A. R., Bryson, S. E., & Zwaigenbaum, L. (2013). A prospective examination of visual attention during play in infants at high-
risk for autism spectrum disorder: A longitudinal study from 6 to 36 months of age. Behavioural Brain Research, 256, 441–450. 
https://doi.org/10.1016/j.bbr.2013.08.028 

Sasson, N. J., & Touchstone, E. W. (2013). Visual Attention to Competing Social and Object Images by Preschool Children with Autism 
Spectrum Disorder. Journal of Autism and Developmental Disorders, 44(3), 584–592. https://doi.org/10.1007/s10803-013-1910-z 

Scherf, S., Luna, B., Minshew, N., & Berhamnn, M. (2010). Location, location, location: alterations in the functional topography of face- 
but not object- or place-related cortex in adolescents with autism. Frontiers in Human Neuroscience, 4(26). 
https://doi.org/10.3389/fnhum.2010.00026 

Simion, F., Regolin, L., & Bulf, H. (2008). A predisposition for biological motion in the newborn baby. Proceedings of the National 
Academy of Sciences, 105(2), 809–813. https://doi.org/10.1073/pnas.0707021105 

Shaffer, R. C., Pedapati, E. V., Shic, F., Gaietto, K., Bowers, K., Wink, L. K., & Erickson, C. A. (2016). Brief Report: Diminished Gaze 
Preference for Dynamic Social Interaction Scenes in Youth with Autism Spectrum Disorders. Journal of Autism and 
Developmental Disorders, 47(2), 506–513. https://doi.org/10.1007/s10803-016-2975-2 

Shi, L., Zhou, Y., Ou, J., Gong, J., Wang, S., Cui, X., Lyu, H., Zhao, J., & Luo, X. (2015). Different Visual Preference Patterns in 
Response to Simple and Complex Dynamic Social Stimuli in Preschool-Aged Children with Autism Spectrum Disorders. PLOS 
ONE, 10(3), e0122280. https://doi.org/10.1371/journal.pone.0122280 

Shic, F., Naples, A. J., Barney, E. C., Chang, S. A., Li, B., McAllister, T., Kim, M., Dommer, K. J., Hasselmo, S., Atyabi, A., Wang, Q., 
Helleman, G., Levin, A. R., Seow, H., Bernier, R., Charwaska, K., Dawson, G., Dziura, J., Faja, S., & Jeste, S. S. (2022). The 
Autism Biomarkers Consortium for Clinical Trials: evaluation of a battery of candidate eye-tracking biomarkers for use in autism 
clinical trials. Molecular Autism, 13(1). https://doi.org/10.1186/s13229-021-00482-2 

Shic, F., Bradshaw, J., Klin, A., Scassellati, B., & Chawarska, K. (2011). Limited activity monitoring in toddlers with an autism spectrum 
disorder. Brain Research, 1280, 246–254. 

Shic, F., & Scassellati, B. (2006). A Behavioral Analysis of Computational Models of Visual Attention. International Journal of Computer 
Vision, 73(2), 159–177. https://doi.org/10.1007/s11263-006-9784-6 

Shyman, E. (2016). The Reinforcement of Ableism: Normality, the Medical Model of Disability, and Humanism in Applied Behavior 
Analysis and ASD. Intellectual and Developmental Disabilities, 54(5), 366–376. https://doi.org/10.1352/1934-9556-54.5.366 

Sumner, E., Leonard, H. C., & Hill, E. L. (2018). Comparing Attention to Socially-Relevant Stimuli in Autism Spectrum Disorder and 
Developmental Coordination Disorder. Journal of Abnormal Child Psychology, 46(8), 1717–1729. https://doi.org/10.1007/s10802-
017-0393-3 

Teunisse, J.-P., & de Gelder, B. (2003). Face processing in adolescents with autistic disorder: The inversion and composite effects. 
Brain and Cognition, 52(3), 285–294. https://doi.org/10.1016/s0278-2626(03)00042-3 

Vacas, J., Antolí, A., Sánchez-Raya, A., Pérez-Dueñas, C., & Cuadrado, F. (2022). Social attention and autism in early childhood: 
Evidence on behavioral markers based on visual scanning of emotional faces with eye-tracking methodology. Research in Autism 
Spectrum Disorders, 93(1), 101930. https://doi.org/10.1016/j.rasd.2022.101930 

Uddin, L. Q., & Menon, V. (2009). The anterior insula in autism: Under-connected and under-examined. Neuroscience & Biobehavioral 
Reviews, 33(8), 1198–1203. https://doi.org/10.1016/j.neubiorev.2009.06.002 

Yamamoto, M., Torii, K., Sato, M., Tanaka, J., & Tanaka, M. (2017). Analysis of gaze points for mouth images using an eye-tracking 
system. Journal of Prosthodontic Research, 61(4), 379–386. https://doi.org/10.1016/j.jpor.2016.12.005 

Wagner, J. B., Hirsch, S. B., Vogel-Farley, V. K., Redcay, E., & Nelson, C. A. (2012). Eye-Tracking, Autonomic, and Electrophysiological 
Correlates of Emotional Face Processing in Adolescents with Autism Spectrum Disorder. Journal of Autism and Developmental 
Disorders, 43(1), 188–199. https://doi.org/10.1007/s10803-012-1565-1 

Webb, S. J., Jones, E. J. H., Merkle, K., Namkung, J., Toth, K., Greenson, J., Murias, M., & Dawson, G. (2010). Toddlers with Elevated 
Autism Symptoms Show Slowed Habituation to Faces. Child Neuropsychology, 16(3), 255–278. 
https://doi.org/10.1080/09297041003601454 

Weisberg, J., Milleville, S. C., Kenworthy, L., Wallace, G. L., Gotts, S. J., Beauchamp, M. S., & Martin, A. (2012). Social Perception in 
Autism Spectrum Disorders: Impaired Category Selectivity for Dynamic but not Static Images in Ventral Temporal Cortex. 
Cerebral Cortex, 24(1), 37–48. https://doi.org/10.1093/cercor/bhs276 

 
 
 
 
 


