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Abstract 

Earlier research has repeatedly shown that individuals with autism spectrum disorders are 

significantly impaired in emotional recognition of biological motion. This study adopted an 

approach where the typically developed and the autistic participants rated emotional valence 

and recognition of isolated gestures in Point-light display. Results revealed that participant 

groups did not differ in their emotional valence of the gestures but differed in recognition of 

the gestures. The method of using isolated gestures in Point-light display has not been used in 

autism emotional research earlier and this paper functions as a pilot of this technique. The 

results are discussed from a perspective that individuals with autism perceive the world 

differently and hence understand and interact differently with the world.  

Keywords: Autism spectrum disorder, emotional valence, point-light display, isolated 

gestures 
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1 Introduction 

The milliseconds spent to visually recognize human bodily motion as an action displays that 

the human species is phylogenetic pre-set to quickly make decisions of what is perceived 

around us (Goldin – Meadow & Beilock, 2010). It is considered that the brain is constructed 

to recognize biological motions (Centelles et al. 2012) and “… may therefore be predisposed 

to spontaneously distinguish biological motion without requiring any learning process” 

(Centelles et al. 2012, p. 2). Blakemore and Decety (2001) and Fugassi et al. (2005) suggest 

that there are dedicated areas in the brain specifically sensitive to recognition of biological 

motion. Hubert et al. (2007) state that “… the perceptual system rapidly and reliably 

identifies humans and distinguishes this movement from other similar motion patterns.” (p. 

1386). Recognition of biological motion is hence a phylogenetic preference of survival and it 

seems the brain is hard–wired to perceive motion (Blakemore & Decety, 2001; Pelphrey & 

Morris, 2006).  

      As a category of biological motion, gestures play a significant role in social interaction 

mediating ideas, memory retrieving and the shaping of thoughts. Moreover, gestures convey 

inner states and beliefs to others and influence actions and employs meaning to emotional 

expressions (Goldin – Meadow & Beilock, 2010; Lindblom, 2006). Consequently, in the 

typically developed population, attending to biological motion as facial configuration and 

movement of body parts facilitate understanding of social meaning in interactions (Hubert et 

al., 2007; Pelphrey et al. 2004) and before the age of two years the typically developed (TD) 

child can anticipate and predict actions and even behaviours of their caregivers and peers 

(Centelles et al. 2012). It seems plausible to assume that recognition of biological motion 

underlies the ability to develop adequate social interaction skills. 

   Emotions are a vast field to understand and are tightly connected to subjective experiences 

like feeling and mood (Norby, 2009). Human experience is tuned by emotions, both profound 

events like falling in love or the everyday annoyance of late public transportation. Life is all 

about experiencing emotional states and, as I will explore, emotional valence of biological 

motion is derived from understanding biological motion.   

   But what if the individual is suffering from impairment like Autism spectrum disorder 

(ASD)? ASD is a distinct pre-natal impairment with a biological origin affecting social and 

communicative abilities like social cues, needs and interplay (Björne, 2007; Gaigg, 2012; 

Gallagher, 2004) and thus affect the individual’s experience with the surrounding world 

(Björne, 2007). Recognition of biological motion in ASD seems to be intact concerning 

simple actions, but emotional expressions are typically impaired. (Hubert et al., 2007; Moore 

et al. 1997). This indicates that there are other features that inflict processing of emotions in 

ASD than recognition of biological motion. 

   One way of determining to what extent processing of biological motion is recognized in 

ASD is to use Point – light displays. The Point – light display (PLD) is a technique of 

displaying different configurations (e.g. human, object and animals) by highlighting the major 

joints of the body, illuminating the coherent shape, stripped away of details and typical 

hallmarks (Centelles et al. 2012; Hubert et al., 2007; Johansson, 1973). In the typically 

developed population findings reveal that configuration of hips and shoulders (Troje, 2002) 

and direction of feet (Saunders et al. 2009; Wang et al. 2010) in PLDs has proved to comprise 



2 
 

sufficient information for successful identification of gender and facing direction, 

respectively. Even exposure to isolated gestures in PLD, detached from the full human body 

is sufficient for TD subjects to recognize the motion as meaningful and to make inferences of 

the gesture (Hemeren & Thill, 2011). Interestingly, although deficits in social interaction have 

been readily acknowledged in autism research, there is an absence of studies specifically 

addressing interpretation and perceived emotional valence of isolated gestures mediated by 

PLD indicating a gap in ASD biological motion recognition research. 

   It is my intention to explore instances of emotional and non-emotional biological motion in 

individuals with ASD using isolated gestures in Point-light display.   

1.1 Research purpose and definitions 

The general purpose of this study is to investigate if people with autism recognize gestures as 

containing specific meaning and if the ability to determine emotional valence of the gestures 

is impaired. Gesturing and reciprocal social interactions (e.g. emotions) are commonly known 

to be impaired in ASD. The first purpose of this paper is to understand if people with ASD are 

able to recognize isolated gestures from PLDs as coherent, meaningful motions and 

containing specific meaning. Earlier research using PLD indicate that there are no significant 

differences between ASD and TD groups separating biological action motion (e.g. PLD of a 

walking human) from objects or  non-biological motion (e.g. Moore et al. 1997). The second 

purpose of this paper is to understand if people with ASD can perceive emotional valence 

from isolated gestures from PLD. We know that social impairments are profound in ASD and 

reciprocal behaviours are impaired. However, emotional valence of isolated gestures by 

individuals with ASD has not been investigated before. Earlier research using PLDs has 

described recognition of emotional biological motion in ASD as impaired (Hubert et al., 

2007; Moore et al. 1997; Nackaerts et al. 2012) but these studies have all presented full body 

PLDs to their subjects and emotional valence have not been explicitly assessed. The 

suggestion from purpose one and two is that emotion recognition is not only derived from 

recognition of biological motion alone. This paper discusses the notion of emotions as derived 

from cognitive abilities and thus, affected by cognitive development of the individual. 

   When looking at previous ASD research many different cognitive frameworks purporting to 

explain ASD are presented. It is beyond the scope of this paper to present them all; however 

the Weak Central Coherence (WCC) framework is readily debated in research concerning 

recognition of biological motion and will be scrutinized in this study.   

   Point-light displays will be used to assess the above purposes. This method is chosen 

because it “… provides only kinematic movement information, thereby ensuring that the 

recognition process is not influenced by confounding variables in the stimulus material found 

in complex and natural stimuli such as facial information or stimulus intensity.” (Lorey et al. 

2012, p. 2). Furthermore, PLDs have shown that human movements can represent emotional 

states when facial expressions are not available (Hubert et al., 2007; Lorey et al. 2012; Moore 

et al. 1997).      

   This paper will use some keywords which are crucial to define in order to keep the accurate 

perspective of what is investigated; “emotion(al)” will be referring to the phenomena that is 

“… fast – acting and frequently tied to action tendencies ... more directive and intentional…” 

(Norby, 2008, p. 67) as opposed to mood or feeling which are characterized as long – term 
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states of mind (Gaigg, 2012; Norby, 2008). Emotions are thus used as phenomenon directly 

(re)acting to the world.  “Valence” is defined as the degree of attraction or aversion that an 

individual feels toward a specific object or event or”…the direction of behavioural activation 

associated with emotion, either toward (appetitive motivation, pleasant emotion) or away 

from (aversive motivation, unpleasant emotion) a stimulus.” (Lane et al. 1999. p. 989). The 

term biological motion refers to the perceptual system’s ability to recognize a biological entity 

engaged in a recognizable activity (Pelphrey & Morris, 2006). Milne et al. (2005) defines 

biological motion as “…to characterise any perceived animate movement, such as gait 

(posture and movements of walking), sitting, cycling, jumping etc. The human visual system is 

extremely sensitive to biological motion.”(p. 6). For the purpose of this paper “ASD” will be 

used to address high-functioning autism (no mental retardation in combination with autism) or 

Asperger syndrome. 

   The chosen literature concerns recognition of biological motion in ASD and TD, including 

action and emotional recognition. Literature concerning perceptual development in ASD has 

been referred to and also emotional brain mapping studies of ASD vs. TD. Specifically, since 

point-light displays are a central part of this work, a major part of the literature has been 

chosen from a PLD perspective. Diverging from this are the studies of emotional valence in 

ASD, emotional reciprocal behaviour in ASD and brain mapping studies.  

2 Background 

ASD is a multifaceted trajectory of development centred in impaired abilities to perceive and 

engage in social interaction (Björne, 2007; O’connor & Kirk, 2008, Gallagher, 2004). ASD is 

a pervasive development disorder displaying impairments in pre – natal or early infancy and 

is described as a spectrum of behaviours due to the many individual differences in the 

outcome of the disability (Björne, 2007; Gaigg, 2012). Social interaction in ASD is 

characterized as deficits in understanding of others attitudes, behaviours and desires (Gaigg, 

2012) and, understanding and use of gestures and recognition of emotional states (Centelles et 

al. 2012; Nackaert et al. 2012). Furthermore, there are impairments in following gaze 

directions and deciphering social cues from facial expressions (Centelle et al. 2012; Gaigg, 

2012), abilities known to be essential for social perception (Wang et al. 2013; Pelphrey & 

Morris, 2006; Hubert et al., 2007). 

   Developing social cognitive abilities are initially dependent on social interaction, curiosity 

and desire to manipulate one’s own surroundings (Barsalou, 2003; Smith & Gasser, 2005). 

When cognitive development deviates from a typical trajectory and others desires or social 

attempts are not perceived, dynamic social behaviour develops differently thus leading to 

skewed interactions (Björne, 2007; Gaigg, 2012; O’Connor & Kirk, 2008). Björne (2007) 

suggests that ASD develops a different perception of the world, which affects interaction with 

the world. A typical situation is the child’s with autism response when given the question 

“Can you open the door?” of which the child politely says “Yes” and walks away without 

responding to the request. Such misunderstandings derive from a different perception – 

different interaction development in autistic individuals. Similar reasoning can be found in 

Gaigg (2012) stating that,  
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“These mechanisms [perception] are critical for our survival because they allow 

us to anticipate biologically relevant events, and in the context of our social 

environment, they allow us to predict the unpredictable. [ ]… suggest [ing] that 

ASD is the result of abnormalities in how current experience updates predictions 

for the future and this seems a promising idea to pursue in relation to the emotion 

related experiences of autistic individuals. (p. 27). 

 

Deficits in perceptual processes in ASD are generally referred to as Weak Central Coherence, 

which purports to describe the difficulties to integrate multi-modal perceptions into coherency 

(Atkinson, 2009; Blake et al. 2003; Björne, 2007; Centelles et al. 2012; Hubert et al., 2007; 

O’Connor & Kirk, 2009). For the purpose of this study the WCC concept will address the 

inability to recognize biological motion as a coherent pattern conveying meaning to the 

observer.  

   Blake et al. (2003) argues that social skills are visually supported and deficits in 

understanding of other people can be traceable to deficits in perceptual abilities. Blake and 

colleagues study consisted of two coherency trials of children with ASD and developmental 

delay (8 – 10 years) compared to a TD control group (5 – 10 years). In the first trial, subjects 

were to distinguish coherent biological motion from incoherent by observing full body point-

light displays of walkers and scrambled walkers. In the second trial the children were to 

identify a coherent shape in PLD hidden among a jitter of bars. Results showed that the ASD 

group performed poorer than the controls in recognizing coherent biological motion and that 

the poorer results significantly correlated with mental age. Blake et al. (2003) argue that 

neural mechanisms responsible for integrating motion of, e.g. limbs, into a coherent moving 

body are impaired in children with ASD and therefore suggest an innate WCC to be present in 

ASD.  

   In another study, Atkinson (2009) compared adult individuals with ASD with matched TD 

controls in a motion coherence threshold trial using full body PLDs. It was predicted that 

higher motion coherence threshold (i.e. increased inability to recognize coherent biological 

motion) would diminish recognition of emotional biological motion. Results suggest that 

there were correlations between individuals with ASDs ability to identify motion coherence 

and to accurately recognize emotional biological motion as coherent, i.e. demonstrating a 

lower understanding of motion coherency implicate recognition of emotional biological 

motion which is derived from WCC. 

   However, the WCC argument has not been spared from discrepancy. First of all, the notion 

of innateness in WCC is critiqued by Björne (2007) arguing that defining something as 

‘innate’ only indicates that there is no knowledge of which “… experiences of the 

environment that are instrumental in the development of this behaviour.” (p. 35). Centelles et 

al. (2012) states that “… the present results [of their research] cannot elucidate whether ASD 

is associated with configural processing deficits or not.” (p. 8). Moreover, Nackaerts et al. 

(2012) discusses that adults with autism perform better than children in recognition of 

biological motion tests and suggests a development effect of which understanding of motion 

coherence increases in accordance to age. This further suggests that motion coherency is not a 

rigid deficit in ASD. This is consistent with the work of Centelles et al. (2012) revealing an 

increasing accuracy in motion coherency correlating to higher age in the ASD subjects. 
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Hubert et al. (2007) state “… our group of individuals with autism [adults] was perfectly 

capable of integrating the individual points of the point-light displays into a coherent whole.” 

(p. 1389) and continues “... global processing of hierarchical stimuli… [ ]... is not specifically 

impaired in people with autism…” (p. 1389). Milne et al. (2005) concludes,  

 

“… it is unlikely that the high motion coherence thresholds shown by the 

individuals with autistic disorder were due to a failure to integrate local elements 

into a global percept, as may be suggested by a model which attempts to explain 

the data in terms of the reduced integration of perceptual information, or ’weak 

central coherence’ (p.5). 

 

In summary, it is suggested that individuals with ASD perceive social interaction differently 

since socially relevant events are not in focus, thus supporting the general perception deficit 

and arguing in favour of a different perception leading to a different interaction (Björne, 2007; 

Gaigg, 2012; Klin et al., 2003; O’Connor & Kirk, 2009). 

2.1 Recognition of biological motion in point-light display 

In a series of experiment using inverted and upright point-light walkers it has been shown that 

typically developed subjects have a fast and incidental ability to separate meaningful 

biological motion from non-biological. In Wang et al. (2012) participants were faster and 

more accurate in finding upright point-light walkers amongst inverted than the other way 

around suggesting that the ability to discriminate meaningful biological motion from other 

non-biological motion seems to underlie human development. Veto et al. (in press a) suggest 

that upright point-light walkers are incidentally processed compared to inverted. Inverted 

biological motion walkers have to be perceptually scrutinized and hence demand more 

cognitive resources from the observer in order to be processed. Findings suggests that 

perceptual processing of biological motion is faster and less cognitively demanding than 

processes of non – biological motion. The ability to discriminate biological motion is critical 

in order to develop as social human beings, and recognition is present at early infancy thus 

supporting the notion of a phylogenetic pedigree. Furthermore, there seems to be a hierarchy 

of recognition. Non-social biological motion (henceforth referred to as “action(s)”) proceeds 

social and this is in agreement with the notion that in order to develop, humans need to 

perceptually identify meaningfulness in their environment. 

   Dittrich (1993) revealed that locomotory actions (e.g. walking, jumping) are processed more 

accurate than social actions (e.g. couples dancing or greeting each other) and both these 

categories are processed superior to instrumental actions (e.g. hammering or stirring in a 

bowl), pointing to the fact that recognition of action biological motion precedes social actions. 

This is consistent with the conclusions derived from Centelle et al. (2012) whom argues that 

infants are sensitive to meaningful actions (i.e. actions they can perform themselves) since it 

“… enrich children’s motor repertoire […] These primary sensorimotor representations 

evolve into action representation when the movement becomes intentional…” (p. 9), thus 

stressing the importance of adequate recognition of biological motion in order to develop as 

social beings. 
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2.1.1 Perception of emotion in ASD 

Emotional biological motion recognition refers to the ability of the observer to perceive the 

emotional content in actions. If a person is clapping his hands and laughing, perceptual 

processes integrate movement of the body and sound with the knowledge-based information 

about e.g. happiness. A slumped posture would indicate a sadder emotional state, thus 

evoking e.g. comforting behaviour (Dittrich, 1993; Centelles et al., 2012; Niedenthal, 2007). 

In order to perceive emotional states or actions, the individual needs to perceive, or 

understand, emotions in one self. This was shown by Lorey et al. (2012) in an emotional 

biological motion recognition task. TD Participants were to judge the emotional content 

(positive or negative) in dyadic and monadic PLDs. Furthermore, participants were to rate 

their confidence of that judgement. Results showed that participants with a higher ability to 

perceive their own emotions reported an increased confidence in their emotional valence. 

Moreover, they valenced dyadic interactions more accurate than monadic thus indicate the 

contextual importance of which interaction take place. 

   Moore et al. (1997) set out to study whether there was evidence for ASD specific 

impairments in emotional biological motion. The study was setup in three experiments; the 

first experiment assessed the ability for the participants to discriminate a full body point-light 

walker from objects in PLD. The participants were 44 children and adolescents whereof 17 

were diagnosed with ASD and 17 were diagnosed with non – autistic mental retardation 

(MR). The rest were in the TD control group. In the second experiment participants were to 

determine the emotional state (Surprised, sad, frightened, angry or happy) of a full body PLD. 

Finally, in the third experiment participants were asked to correctly name 10 actions and 10 

emotional states viewed in full body PLDs. 

   Results from the experiment showed no differences in the ASD group compared to the 

control group in discriminating the walking PLD from objects. In the second experiment as 

well as the third, the ASD group failed significantly to name the emotional state to 

corresponding PLDs. Moreover, the ASD group used fewer words when describing emotional 

states and used significantly fewer words connected to inner state like beliefs, anticipations 

and intentions.  There was no significant difference in naming class of action (e.g. carpenter, 

painter) or attributions of the class (e.g. hammer or brush). Moore et al. (1997) concludes, “… 

autistic individuals have specific abnormalities in attending to, discriminating among and 

understanding the meaning of emotional expression.” (p. 418). 

   Hubert et al. (2007) replicated Moore and colleagues on the second and third experiment but 

used adult individuals in their study. Their aim was to investigate if recognition of human 

actions in Point–light displays is intact or not in adults with ASD, and to seek if difficulties in 

recognition of emotional and subjective states are distinctly impaired relative to age and to 

perception of simple actions. Nineteen adults with ASD and 19 TD adults were tested on a 

total of 25 PLDs per individual, showing 10 common actions (e.g. climbing and jumping), 5 

subjective states (e.g. itchy and cold), 5 emotional states (e.g. sad and angry) and finally 5 

PLDs of objects (e.g. ball rotating and saw in action). As in Moore et al.’s (1997) study, 

participants were to verbally describe what they saw depicted in the PLDs. The findings of 

Hubert and colleagues resulted in two conclusions; firstly there was no difference in 

performance between groups in recognizing simple actions, subjective states and objects. 
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Secondly, there was a difference in the ability to recognize emotional states in which the 

group with ASD had lesser correct recognitions than the control group. More interestingly 

Hubert et al. (2007) did not find any differences in the amount or quality of words used to 

describe the different PLDs suggesting that unlike the children observed in Moore et al. 

(1997), there seemed to be indications of a developmental trajectory facilitating recognition of 

emotional biological motion. 

   Centelles et al. (2012) investigated a presumed development trajectory in recognizing social 

biological motion by ASD. Participants were 4 groups of individuals with ASD aged 4 to 35. 

Apart from showing PLDs of objects (rotating ball or a chair) the study focused on the 

recognition of emotional and social content by displaying PLDs of two actors acting out either 

social-communicative scenes or scenes where no interaction took place. Results showed a 

development effect (i.e. adults scored more accurately than children) suggesting that abilities 

to recognize social–communicative (emotional) interactions increase in accordance to age due 

to knowledge–driven information processes, i.e., experiences of social emotional events. 

   From the combined results of Hubert et al. (2007) and Moore et al. (1997) it is reasonably to 

conclude that ASD does not differ from TD subjects throughout the age span in recognizing 

actions or meaningful biological motion. Additionally, the result from Centelle and colleagues 

highlight that individuals with ASD learn (as TD individuals) from their social surroundings 

and evolve abilities to recognize social biological motion as age increases. This suggests two 

conclusions; firstly there is no impairment in understanding biological motion as coherent and 

conveying meaning in ASD, thus arguing against the WCC theory. Secondly, emotional 

recognition in ASD is impaired, despite of the ability to perceive motion coherence. It seems 

that the ability to recognize emotional states in biological motion depends on intact integrated 

perceptual processes to recognize and interpret emotional valence.  

     From a neuroscientific perspective there is evidence that the amygdala and insula cortex, in 

particular, are involved in processing recognition of emotions and emotional valence (Ebisch 

et al., 2010; Lee & Siegle, 2009; Rahko et al., 2011; Pessoa, 2008; Silani et al., 2007). In 

short, the amygdala is thought to process memory and emotional impressions (Ebisch et al., 

2010; Pessoa, 2008), the insula cortex is believed to have diverse functions connected to 

emotional processing and regulation of the body’s internal states (Ebisch et al., 2010). Silani 

et al. (2007) found that individuals with ASD invoked less activation in amygdala and insula 

cortex in which the TD control group showed higher activation when processing emotions. 

Areas such as the occipital cortex (vision) displayed higher activation in the ASD group, 

suggesting that internal processing of emotional valence involved what the individuals could 

see rather than anticipations derived from earlier experiences of the emotional state. In 

supporting these findings, Ebisch et al. (2010) argues that functional connectivity in the high-

functioning autistic brain between amygdala and the anterior and posterior insula regions of 

both hemispheres have a significantly decreased functionally connectivity. This would 

suggest that, 

“Given the putative role of the anterior insula underlying subjective feelings and 

emotional salience detection, it could be argued that this may lead to alterations 

in attributing emotional valence to external events. This valence could be 
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grounded in past experiences, given the strong relationship between amygdala 

and memory of emotional experiences.” (Ebisch et al., 2010. p. 1023)  

Furthermore, Ebisch and colleagues argue that the decreased functional connectivity between 

posterior insula and somatosensory cortex (a diverse sensory system comprising the receptors 

and processing centres to produce the sensory modalities) is further evidence for a 

dysfunctional connectivity underlying “…introspective awareness in ASD, likely to ground 

altered subjective feelings.” (p. 1023). Rahko et al. (2011) used Functional Magnetic 

Resonance Imaging (fMRI) to test whether individuals with ASD had abnormalities in the 

valence scaling of the brain. By measuring brain activation during exposure to either dynamic 

or static faces the authors hoped to find significant differences between TD and ASD subjects. 

Differences in activation and deactivation were expected to be significant in areas that process 

emotions such as amygdala and insula cortex. Earlier results had revealed that positive 

valence activated less and deactivated more than negative valence in TD subjects (Rahko et 

al., 2011). Results showed that recognition of faces (dynamic and static) was not deviating 

between groups. This supports earlier research that recognition of biological motion is not 

impaired in ASD.  However, activation and deactivation of brain areas revealed to be the 

significant differences between ASD and TD subjects. Individuals with ASD activated and 

deactivated more areas than TD subjects and, interestingly, areas that are connected to vision 

or audio suggesting similar conclusions as Silani et al. (2007). Together these results would 

suggest that brain areas activated during emotional valence in ASD have less functional 

connectivity and involve perceptual areas as vision or auditory over processing areas like 

amygdala and insula cortex. This purports that it is the emotional processing of perceptual 

impressions that is impaired in ASD due to a different activation or deactivation of dedicated 

emotional processing areas in the brain. 

   In contrast, familiar contexts seem to facilitate emotional interplay in ASD.  Kahana – 

Kalman & Goldman (2008) reported that children with autism attended to empathic 

interaction with parents and relatives in the same extent as their siblings. Hudry and Slaughter 

(2009) showed in a parental self-report study that children with autism have the ability to 

identify intentional actions and show empathy when interacting with familiar individuals. 

O’Connor and Kirk (2008) present from their literature review several reports indicating that 

individuals with autism show emotional adequate behaviour to the same extent as their TD 

peers and expresses social needs and interests. In a similar review, Gaigg (2012) reported that 

several studies indicated an emotional awareness in ASD. Kishida et al. (2012) argues that 

inferring intentions in others by autistic individuals do not rely upon symptom severity but 

rather correlated with intellectual ability. Yeres et al. (In press) could not find any significant 

differences between children with ASD and TD children when processing angry or neutral 

faces and presents three ways in which this results affect knowledge about attention and 

emotional processing in ASD. Firstly, their pictorial method of assessing the ability to attend 

to emotional information in a “blink of an eye” is the first one of its kind. Secondly, non-

emotional content in the pictures was processed in the same way by both groups and lastly, 

“… these findings from different implicit tasks and different age groups provide convergent 

evidence for preserved sensitivity of early attention to emotional stimuli, specifically angry 

faces, in ASD” (p. 11). Yeres et al. (In press) summarizes that the function of the amygdala as 

http://en.wikipedia.org/wiki/Sensory_system
http://en.wikipedia.org/wiki/Sensory_modality
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a processor of emotional content seems intact in the preadolescent period of development in 

children with ASD.  

   From the reviewed literature it is possible to assume that recognition of isolated gestures in 

ASD as coherent motion should be expected to match TD subjects. Moreover, there should be 

no indications of a WCC in the adult subjects with ASD in this study and emotional biological 

motion in full body PLDs, emotional valence of facial configurations and subjective 

emotional awareness are different in ASD, indicating that this would also be true for 

emotional valence of isolated gestures resented in this study.  

2.1.2 Gestures 

A prominent instance of biological motion is gesturing (as opposed to posture or eye 

movement) and gestures are defined as hand and arm movement integrated with speech and 

serving as mediator of, e.g. thought and memory (Goldin – Meadow, 1999; Lindblom, 2006; 

Smith & Bryson, 1998) or as Lindblom (2006) states “… gesturing is a ‘bon to the gesturer’, 

and besides reflecting thoughts it might also shape thoughts.” (p. 478). 

   Cartmill et al. (2012) presents categories of gestures of which representational and 

conventional gestures will be the focus of this paper. Firstly, representational gestures capture 

aspects of actions, they represent rather than replicate. These gestures do not interact with or 

alter states in the world but rather convey distinct motions as if inflicting the world (Cartmill 

et al. 2012). Secondly, conventional gestures are distinct gestures that contain significance 

without being accompanied by speech, like “thumbs up” for praising or an extended middle 

finger to insult (Cartmill et al., 2012; Manera et al., 2012). As for research in local features of 

human shapes or motion using PLDs a few studies are identified from the purpose of this 

paper; Saunders et al. (2009) provide results indicating direction of human and non-human 

(i.e. bird) PLDs could be inferred only by the pointing direction of the feet. Troje (2002) 

identified motions of hips and shoulders in PLDs to be determinant in discrepancies of gender 

in human biological motion perception. 

   Gesturing influences thought and perception of actions (Goldin – Meadow & Beilock, 

2010), and it is from experiencing actions that gestures hold its meaning for the user and the 

receiver. Cartmill et al. (2012) argue that “… neural systems involved in action production 

influence the neural systems involved in action perception.” (p. 130), indicating that 

understanding of gestures is derived from experiencing that particular or nested gestures 

(Knoblich & Sebanz, 2006). This study will be using PLDs of conventional and 

representational gestures in PLDs without the accompaniment of speech which might seem 

confusing since gesturers are closely related to social interaction and communication. 

However, gestures represented in this study all classify as either social or non-social without 

speech (Veto et al. in press b).  

2.1.3 Gesturing in ASD  

There is a lack of research considering ASD and gestures specifically. The two presented here 

are the ones studying gestures partly from an isolated perspective. Attwood et al. (1988) 

studied a group of adolescents with ASD both in an experimental environment and in an 

observational situation. The comparison groups consisted of matched TD individuals and 

children with Down’s syndrome. Results revealed that in the experimental environment all 
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groups could identify conventional gestures (acted out by the experimenter) like stop (palm 

up) and quiet (pointing–finger raised in front of the lips) and also use the same gestures when 

the experimenter acted out situations and asking for the correct gesture. In the observational 

situation, two findings were reported; firstly, all children but the ones with ASD used gestures 

with social or emotional content amongst their friends. Secondly, although children with ASD 

were less involved in social interaction there was no difference in the quantity of 

representational and conventional gestures while interacting, suggesting that individuals with 

ASD did not show impairment in using gestures, but since this group was far less involved in 

social interactions, these children had reduced experience of using gestures (Attwood et al., 

1988). 

   Smith and Bryant (1998) found that children with ASD were as able as matched TD 

comparisons in recognizing conventional and representational gestures and gesturing 

themselves after confronted with pictures of objects. However, when children with ASD were 

called upon to imitate gestures, differences indicating ASD specific impairment in imitating 

gestures occurred. Imitating was found to be affected by reduced finer motor skills but this 

could not entirely account for the results (Smith & Bryant, 1998). It seemed that the ability to 

imitate was not present during the experiment. When presented with a model of the desired 

gesture to produce, imitation skills were increased in all groups, suggesting that models 

improve accuracy of performance by the ASD group in gesturing (Smith & Bryant, 1998). 

   Deficits in attending to social biological motion in ASD implicate social reciprocal 

behaviour because recognition is not enhanced through spontaneous imitation in children with 

ASD (Smith & Bryant, 1998). Moreover, emotional biological motion impairment could be 

derived from lesser opportunities of social and emotional interaction with others. 

Consequently, learning from imitating gestures is slowed down partly because individuals 

with ASD are less involved in interaction and more importantly, may not perceive social cues 

from the interaction (Gaigg, 2012).    

2.2 Point–Light Display 

It has been 40 years since Johansson (1973) presented his ground breaking Spot motion, later 

renamed Point – light technique (Troje, 2002), and PLD is presently a well-known tool for 

assessing numerous variants of biological motion experiments (Blake et al., 2003; Centelles et 

al., 2012; Dittrich, 1993; Hubert et al., 2007; Lorey et al., 2012; Moore et al., 1997; Nackaerts 

et al., 2012).  

   Typically, the technique comprise of  a system of 10 to 15 small lights or reflective material 

attached to the major joints e.g. shoulders, elbows, wrists, hips, knees and ankles of a human 

actor (Hemeren, 2008; Johansson, 1973) (Figure 1). The actor is filmed dressed in black 

against a non-reflective background leaving only the 10 - 15 lights apparent to the viewer. 

The same effect could be achieved using Motion capture technology (Hemeren & Thill, 2011; 

Nackaerts et al. 2012) and computer animations (Troje, 2002). 
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Figure 1. Full body Point - light display. The dots are indicating the position of the major joints (Brooks et al. 2008). 

 

Because PLDs generate the dynamic structure of a coherent shape of e.g. a human body, 

recognition of biological motion can be assessed without contextual cues. In his initial 

experiments Johansson (1973) confirmed that viewers identified a walking human PLD in less 

than 0.5 seconds, indicating the fast and accurate processing of perceptual systems. PLDs 

have also been shown to provide sufficient information to determine gender, emotional- and 

subjective state, and a vast variety of actions and social cues (Alearts et al., 2011; Hemeren, 

2008; Hubert et al., 2007; Moore et al., 1997; Nackaerts et al., 2012) which emphasize the 

strong link between perception and biological motion. Moore and colleagues argue that PLDs 

“… allow [us] to focus on whole – body actions and gestures without presenting alternative 

sources of emotional information such as facial configurations…” (p. 403). 

3 Problem definition 

Although action and emotional biological motion recognition by individuals with ASD has 

undergone much research, processing of bodies in motion is still not fully explained. The 

reason for this could dwell inside the discrepant perspectives of processing full body motion 

in ASD as either impaired due to a WCC (e.g. Blake et al., 2003) or intact but different due to 

a different perception of the world (Björne, 2007). These different perspectives represent two 

views of ASD; either as a distinct impairment of the population or as impairments in deriving 

reciprocal information of the world for the individual. Because of the researcher’s 

perspective, action and emotion recognition in ASD is either anticipated or not in the outcome 

of their study. 

   Earlier studies have used full body or object PLDs in order to assess recognition of 

biological motion. Studies in comprehension of isolated gestures in PLD by TD subjects 

indicate that recognition is possible although information of the full body is not available to 

the observer (Hemeren & Thill, 2011). No study has used isolated gestures specifically in 

order to investigate gesture recognition or emotional valence in ASD. This paper will use 

PLDs of isolated representational and conventional gestures in order to understand if people 

with autism can recognize these as coherent motion and meaningful motions. Recognition 

would suggest that (a) there is no impairment in recognizing the PLD as an arm and hand, 

thus indicating that there is no WCC present of recognizing isolated body parts as belonging 

to a body and, (b) specific gestures are perceived to convey the same meaning for both 

participant groups. 

   Additionally, emotion recognition of biological motion in ASD is considered uniformly to 
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be impaired in ASD. This statement is derived from the many conclusions in earlier research 

of individuals with ASD performing poorer than TD subjects in recognising emotional states 

in full body PLDs. However, self-reporting studies indicate that there is similar behaviour 

between children with autism and TD children when engaging in reciprocal interaction with 

their relatives and parents, suggesting that emotional perception cannot be completely 

impaired. It seems that when observing full body PLDs individuals with ASD use vision more 

than emotional areas in the brain in order to figure out what they are observing. By using eye-

tracking methods Klin et al. (2002) concludes that the individual with autism in their study 

uses unusual visual search patterns when observing social interactions e.g. looking at a 

painting in the background instead of the faces of the observed actors or not following gaze 

when actors talk about a third object in the room. Together this would purport that, 

individuals with autism uses more visual strategies when observing social interactions (e.g. 

emotional events) but, when they are involved in interactions (as with their parents) they are 

able to utilize emotional abilities. The problem then with earlier emotional biological motion 

recognition is that these studies have, perhaps unintentionally, assessed visual abilities rather 

than emotional since when observing the world, individuals with ASD induce visual abilities 

over emotional.  

   This paper will investigate emotional valence of isolated gestures in order to reduce the 

visual perception and instead ask of the participants to make conscious selections of how they 

valence each gesture. When asking for emotional valence instead of emotional recognition, 

this paper tries to go beyond mere observation by the participants and force them to judge the 

emotional content in what they are observing. The use of point-light display has been shown 

to effectively display biological motion and should thus be an adequat tool for motion and 

emotional valence of isolated gestures. Moreover, this paper will consist of a model not used 

before in biological motion research of ASD; namely point-lights of an arm and befittingly 

hand executing a variety of conventional and representational gestures, without information 

about the body. Isolated gestures are suggested to “… minimize the possible confounding of 

form information about the hand and arm with the kinematics of the actions.” (Hemeren & 

Thill, 2011, p. 3).          

4 Method 

Firstly, the participants of the experiments will be described, then the methodology for each 

part of the experiment. The experiment has two goals where the ability to recognize gestures 

as coherent biological motions are the first and rating of emotional valence of the isolated 

gestures the second. Both goals were measured at the same time. For each goal, means and 

group differences were calculated. Considerations and risk factors concerning reliability and 

internal validity will be presented.  

4.1 Participants 

5 adult ASD subjects (4 male) and 4 TD – subjects (3 male) participated in the study. 

Participants were age and gender matched. The ASD group had a mean age of 25.2 years (SD 

7.1) and the TD group had a mean age of 25.75 year (SD 7.8). Inclusion criteria for the ASD 

group were autism or Asperger syndrome without mental retardation. Three participants of the 
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ASD group were recruited from various group homes and through these, inclusion criteria 

were met accordingly to policies of each group home. One ASD participant was enrolled in 

Swedish college in the final term attending ordinary classes and one enrolled in a Swedish 

university. The enrolments were considered sufficient to meet the inclusion criteria. TD group 

was recruited from the local area using personal contacts of the experimenter. Two from the 

TD group were known to the experimenter from earlier and two was unknown. One TD 

participant called in sick at the day of the planned experiment. All participants were 

unfamiliar to the experiment but one who had seen Point-light displays before. Each 

participant signed a consent form (Appendix B) stating their agreement to participate in the 

experiment and consented to be recorded. One participant in the ASD group refused to be 

recorded. Verbal responses were then done by the experimenter taking notes accordingly to 

criteria of correctness (see 4.3). The consent form was in agreement with the directives of the 

Swedish Research Council. 

4.1.1 Stimuli 

PLDs used in this experiment was constructed using a ShapeHandPlus
TM

 and the integrated 

ShapeTape
TM

  arm tracking motion capture device resulting in 22 dot PLDs of arm, hand and 

finger motion (Figure 2 & 3) as presented by Hemeren and Thill (2011). The PLDs selected 

for this paper consisted of 8 conventional gestures and 4 representational gestures displayed 

from three different angles (left – frontal, right – frontal and perpendicular right side view) 

resulting in a total of 36 PLD movies. However, it is important to clarify that angles are not a 

factor in this paper. Duration of PLDs varied between 6 seconds and 19 seconds. PLDs were 

shown in real-time on a HP Probook 4520s laptop using Zoom player FREE v8.5.1 Copyright 

© Inematrix.com. Each PLD was displayed in full screen mode on a 15.6 inch screen. The 36 

PLDs were randomly assigned into three blocks of twelve movies in each block, with no PLD 

occurring twice (Table 2). Randomization of assigning PLDs into the blocks was done by 

using a die where 1-2 was equal to 1, 3-4 equal to 2 and finally 5 – 6 was equal to 3. When the 

die was thrown, the corresponding number of the PLDs was assigned in two of the blocks. 

Several throws with the die was needed since no movie was to be assigned twice. The third 

block simply used whatever PLD movies left from the other two.  

Figure 2: PLD of "attention" (Right - perpendicular view)  Figure 3: PLD of "stop" (left – frontal view) 

   

The gestures were categorized into three conditions; positive, negative and neutral valence. 

The positive condition consisted of; Come in, High-five Thumbs up and Ok. The negative 

condition consisted of; Attention, No- no, Stop and Enough. Finally, the neutral condition 

consisted of Clean the table, Hammer, Cut with scissors and Bounce small ball. Together they 

will be referred to as valenced category. Categorization was derived from the results of Veto 
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et al. (in press b) and their evaluation process of the supplied gestures. Valence categorization 

was done based on each PLDs name and the consistency of name and motion was considered 

when selecting PLDs (Veto et al., in press b). Categorization was not presented to 

participants. The purpose of initial emotional valence categorization was to provide a basic 

conceptual valence for each gesture. Veto et al. (in press a) states that “[Observers] appear to 

have direct access to a level of meaning that facilitates the identification and recognition of 

actions depicted in the point-light displays.” (p. 1.) And it seems valid to suggest that the 

same goes for emotional valence of conventional gestures (see Hemeren, 2008 for further 

reading on basic level categorization). No randomization was performed within the blocks 

during participant observation. Each participant observed the PLDs in the order presented in 

Table 1. 

Table 1. Blocks and the order of gestures within each block as displayed to the participants. Angles are displayed by a 

number after the PLD: 1 = Left side angle, 2 = Right side angle, 3 = Perpendicular right side angle. 

Block 1(4) Block 2(5) Block 3(6) 

Attention_1  

Clean board_2  

Come in_3  

Cut with scissors_1 

Enough_2 

Hammer_3 

High five_1 

No no_2  

Stop_3  

Bounce small ball_1 

Thumbs up2 

Fine_3 

Attention_2 

Clean board_3 

Come in_1 

Cut with scissors_2 

Enough_3 

Hammer_1 

High five_2 

No no_3 

Stop_1  

Bounce small ball_2 

Thumbs up_3 

Fine_1 

Attention_3 

Clean board_1 

Come in_2 

Cut with scissors_3 

Enough_1 

Hammer_2 

High five_3 

No no_1 

Stop_2 

Bounce small ball_3 

Thumbs up_1 

Fine_2 

 

4.2 Procedure 

Each session took place in an isolated room in three different locations. Two of the nine 

experiment sessions took place in subject’s apartments with no one else present during the test 

situation. The experimenter introduced each participant to the task and handed out the consent 

form (Appendix B). One ASD participant did not consent sound recording. Participants were 

next given a response sheet (Appendix A) that displayed the Likert scale. The response sheet 

consisted of 12 rows distributed on two A4 paper sheets (9 and 3 rows per page), in total 12 

response sheets per participant was handed out. In addition, participants were given a 

response sheet consisting of 6 rows to be used for the trial session. Each row of the response 

sheet was scaled from -3 to 3, with 0 marking the centre of the scale.  

   The experiment started with a trial session where participants viewed, verbally described 

and graded the emotional valence of six clips of gestures in PLD to familiarize to the test 

situation and the test structure. Between the trial session and the main experiment, participants 

had time to ask questions and to take the trial once more. This space of time was given in 

order to answer considerations from the participants and to make sure that the participants had 
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understood their part of the experiment. No participant did the trial session a second time. 

Prior to the main experiment each participant was read an introduction,   

 “You are going to be exposed to 72 short movie clips of an arm and hand doing 

something. I want you to look at the movie clips and verbally explain what you see 

and also grade your emotional valence of the gestures. In order to navigate 

through the recordings later on I will be saying ‘List one, number one, List two, 

number five and so on before each movie clip. Are you ready? Do you have any 

questions?” 

This was read to establish the same condition for each participant and to provide with the 

same reference point. Participants sat in front of the computer at a viewing distance of 

approximately 60 cm. The experimenter sat askew behind the subject and, when needed, a 

short stop controlled by the experimenter of 10 to 15 seconds between each clip was 

administrated.  

   The experiment was designed to assess the two purposes of this paper. Firstly, verbal 

descriptions of the PLDs would (a), gather information if the isolated gestures were 

conveying coherent biological motion and (b) gather information of recognition of the 

specific gesture. Verbatim responses were recorded using the sound recording application of 

the Windows system. However, not all participants were comfortable in the verbal description 

task. In spite of several requests, some of the participants did not verbally describe all of the 

gestures. This could not be ascribed as more common in either of the groups but rather 

originate from individual traits.  

   Secondly, participants were instructed to grade negative valence on the negative numbers 

and positive valence on the positive numbers of the Likert scale. If they did not perceive any 

valence of the gesture, participants were to grade the gesture as 0. 

   After each block a natural break occurred during the change of lists by the experimenter. 

Two participants of the ASD group required a shorter break after 3 blocks. 

Data gathering was done simultaneously for both recognition and emotional valence of the 

gestures. 

   There are a number of considerations relevant for the procedural methodology. Firstly, the 

arrangement of the PLDs of gestures inside each block could facilitate a learning process. 

Since each block was displayed twice and no randomization occurred during observation, 

there might have been an unwanted recognition of the gestures among the participants. 

   The reasons for dividing the 36 PLDs into three blocks were mainly organizational. Before 

each block the experimenter said “block one” followed by a number between 1 and 12 

indicating the gesture of that block. The main reason why the blocks were named 1 to 6 to the 

participants was to create a notion of continues new blocks. This procedure also minimized 

the risks of data being mixed when analysed. Numbering the blocks verbally eased navigation 

within the recordings during analysis. Data analysis was further facilitated when there was a 

procedural structure already present in the recorded data. These organizational precautions 

were considered sufficient in relation to reliability.  
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5 Results 

This chapter will present the results from the experiment divided in two parts, first, 

recognition of gestures and secondly emotional valence of the gestures. Means for both parts 

of the experiment are described in table 2 and table 3, respectively. This section will start by 

describing the procedure of analysis of each parts collected data. 

   For the first part, recognition of gestures, verbal responses were recorded and processed. 

Each angle of each gesture was given either 1 (as in recognized) or 0 (as in not recognized). 

Total sums of recognition per participant were placed in a matrix. Each angle of each gesture 

was assigned a subordinate number (1 or 2), representing the relay in which the angle was 

observed. The complete data set consisted of a 9 x 72 table with 9 participants as y-axis and 

72 (12 gestures from 3 angles, displayed twice) ratings as x-axis. Total sum of recognition of 

each angle (max 3) was calculated, resulting in a more comprehensible data set consisting of a 

9 x 12 table, again with 9 participants as y-axis and the sum of the correct recognition of each 

gesture as x-axis. Maximum mean of recognition was 24.  

   Verbatim recordings relive the experimenter during the test situation to instead consider 

practical issues and to keep the procedure going. The lacking of verbal descriptions was 

classified as failed recognition.      

   For the emotional valence part, data from the response sheet was repoled by transforming 

ratings to a positive scale ranging from 1 to 7, in which 1 scored equal to -3 and 7 scored 

equal to 3. 4 marked the neutral centre of the new scale (see Lorey et al. 2012 for a similar 

transforming and grading methodology of emotional valence). Each angle of each gesture was 

assigned a subordinate number (1 or 2), representing the relay in which the angle was 

observed. The complete data set consisted of a 9 x 72 table with 9 participants as y-axis and 

72 (12 gestures from 3 angles, displayed twice) ratings as x-axis. Mean of the angles per 

gesture was calculated, resulting in a more comprehensible data set consisting of a 9 x 12 

table, again with 9 participants as y-axis and mean of the angles of each gesture as x-axis.  

   There are a number of considerations relevant for data analysis of recognition of gestures 

and emotional valence ratings. First of all, in any compilation of verbal description done by 

the experimenter him or herself, the internal validity is at risk since subjective constructions 

might endanger the outcome. Moore et al. (1997) used independent raters in order to subtract 

subjective inferences and enhance internal validity. However, by using explicit criteria for 

recognition of gestures similar to Hubert et al. (2007), assumptions and biases are hopefully 

reduced. However, there are a number of considerations relevant for selecting a suitable 

methodology of verbal data collection as well. In order to reduce biases and subjective 

constructions in interpreting the results and construct criteria for recognition, the correct 

name or commonly known expressions connected to the specific gesture was considered. For 

example, the gesture ‘Attention’ described as ‘one finger pointing to the sky’ was not 

considered as a correct recognition whilst described as ‘App! App!’ or ‘Attention’ was. This 

is consistent with the data gathering from Hubert et al. (2007) in which “Responses were 

scored as correct if participants accurately captured the actions and states portrayed by the 

point-light displays or provided a word that approximated the action or state” (p. 1388). 

Secondly, there is a duality of measuring emotional valence which poses a threat to the 

reliability of the results in this study. When assessing emotional valence it seems plausible to 
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distinguish between perceived emotional valence of the participants themselves and perceived 

emotional valence of the motion in the point-light display. When the participants of the 

present experiment rated emotional valence of the gestures, there were little information 

explicitly identifying if valence was rated from a subjective or an objective (observational) 

perspective. However, according to the arguments presented in chapter 3, emotional valence 

is conveyed by asking the participant to judge instead of recognize emotional content from the 

PLDs. The experiment presented in this paper is asking the participants to subjectively rate 

their emotional valence of the point-light displays. Moreover, the concept of valence is 

strongly subjective but the possibility that both aspects are present in this study must be 

considered.  

5.1 Recognition of isolated gestures 

The purpose for this part of the study was to understand if there are differences between 

individuals with ASD compared to TD in recognizing isolated gestures as biological motion 

and as meaningful coherent motion.  The mean for gesture recognition as a function of 

valence category (positive, negative and neutral) and participant type (ASD and TD) is 

presented in table 5. Maximum mean of gesture recognitions of three valence categories seen 

twice were 24. Mean recognition show that the TD group had a higher accuracy of 

recognition (14 correct recognitions) according to the criteria than the ASD group (8 correct 

recognitions). However, mean recognition of valence category show that both participant 

groups recognized positive (12.87 correct recognitions) and negative (12.97 correct 

recognitions) gestures more accurate compared to the neutral (7.37 correct recognitions) 

gestures. In summary, the TD group recognized more gestures accurately but both participant 

groups recognized positive and negative more accurately compared to neutral gestures.  

   A 3 x 2 mixed-model ANOVA with group (ASD vs TD) as a between group main effect 

and valence category (positive, negative and neutral) as a within group main effect was 

conducted using the mean of correct recognitions in each condition as the dependant variable 

in order to pursue significance. Main effect of group (ASD vs TD) was found to be significant 

(F (1 7) = 9.43, MSE = 25.60, p = .018, n
2
 = .574) indicating that TD subjects recognized 

significantly more isolated gestures than ASD subjects.  

   Main effect of recognition by valence category was also significant (F (2 14) = 9.00, MSE = 

10.13, p = .003, n
2
 = .563), indicating that subjects from both participant groups distinctively 

separated between each condition in the valence category. Since significance appeared, a 

pairwise comparison was conducted to identify where the significance occurred. Several t-

tests were conducted to compare total mean per condition with each condition. These revealed 

significant greater recognition for positive gestures compared to neutral (t (14) = 2.94, p = 

.022) and similar result was found in comparing negative and neutral gestures (t (14) = 3.8, p = 

.007). There was no significant valence category by group interaction (F (2 14) = 1.06, p = 

.374). 
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Table 2. Mean recognition of gestures per group and valence category condition. Max recognition per subject was 24 

(12x2 PLDs). 

Condition ASD 

M (SD) 

TD 

M (SD) 

Total mean per condition 

M 

N 5 4 9 

Positive 9 (6.04) 16.75 (3.3) 12.87 

Neutral  4 (2.91) 10.75 (.95) 12.97 

Negative 11.2 (3.96)  14.75 (3.77) 7.37 

Total mean per group 8 14  

p < .05 

5.2 Emotional valence of isolated gestures 

The purpose of this part of the experiment was to understand if ratings of emotional valence 

of isolated gestures are comparable between ASD and TD groups. Table 6 shows the mean 

rating of emotional valence per condition and participant group. Maximum mean would be 7 

for the positive condition, 4 for the neutral condition and finally 1 for the negative condition. 

The participant group mean rating of emotional valence (4.24 for ASD group and 4.32 for the 

TD group) indicate similarities and thus suggests that there is no difference between groups in 

stating emotional valence of the gestures. Furthermore, the total means of each condition 

within the valence category (Positive 4.97, neutral 4.43 and negative 3.44) indicated that 

assumed positive valenced gestures was rated higher than assumed valenced neutral gestures, 

which in turn was rated higher than assumed negative valenced gestures. This result would 

suggest that valence category conditions were valenced similar by participants and that the 

initial basic valence of the valence categories (Table 3) would seem to match how the 

participants rated the gestures. In summary, no difference between the participant groups is 

suggested considering the total means of valence category per participant group. Emotional 

valence rating of each condition seems to match the basic valence presented in Table 3. 

   A 3 x 2 mixed-model ANOVA with group (ASD vs TD) as a between group main effect 

and valence category (positive, negative and neutral) as within group main effect was 

conducted using the mean of emotional valence in each condition as the dependant variable. 

Main effects of participant group were not found to be significant (F < 1), in fact, since F< 1 

it is not possible to get a significant result and rather indicate that any variance or differences 

between participant groups are caused by coincidence solely. This suggests that there were no 

differences between participating groups in judging emotional valence in the displayed 

gestures.  

   Main effect of within group (valence category) was significant (F (2, 14) = 16, MSE = 5.34, p 

= .005, n
2
 = .701) indicating that participants differed between valence categories. Since 

significance appeared, a pairwise comparison was conducted to identify where the 

significance occurred. Several t-tests were conducted to compare total mean of rated 

emotional valence per condition with each condition. These revealed significantly higher 

rating for positive gestures compared to neutral (t (14) = 5.93, p = .001) and significantly 
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higher ratings for neutral compared to negative (t (14) = 2.94, p = .022). Furthermore, there 

was a significant higher rating of positive gestures compared to negative (t (14) = 4.9, p = 

.002). There was no significant valence category by group interaction (F (2 14) = 1.37, p = 

.287). 

Table 3. Mean valence rating per condition and participant group. Max mean for positive=7, Negative=1 and Neutral=4 

Condition ASD 

M (SD) 

TD 

M (SD) 

Total 

M 

n 5 4 9 

Positive 4.71 (.49) 5.23 (.43) 4.97 

Neutral 4.39 (0.45) 4.48 (.63) 4.43  

Negative 3.63 (.81) 3.25 (.52) 3.44 

Total mean per group 4.24 4.32  

p < .05 

6 Conclusions 

Recognition of biological motion in PLD (the dots of light formed an arm and a hand doing 

something) was considered successful in both groups. By the time the trial task were 

completed all participants could identify coherent motions of an arm belonging to someone. 

In the task of recognition of specific gestures the TD group scored significantly higher than 

the ASD group. This was somewhat surprising since previous research has shown no 

differences between TD and ASD groups of recognition of action biological motion and it 

was thus considered that recognition of gestures would not reveal any significance. However, 

biological motion was recognized by both groups but recognition of the specific gestures was 

not, suggesting that the TD group were more familiar to the gestures or have been exposed to 

a variety of gestures and generalized its meaning, and thus could derive knowledge from a 

broader base of experience. This is consistent with Attwood et al. (1988) whom state that 

ASD individuals interact at fewer occasions which give them fewer experiences in 

interpreting and using gestures.  

   Recognition by valence group revealed that both groups rated recognition of positive and 

negative gestures significantly higher compared to neutral, suggesting that even though the 

TD group recognized more gestures, positive and negative gestures invoked more information 

which facilitated recognition of both participant groups. 

   Emotional valence did not differ between groups indicating that ratings of emotional 

valence followed the same pattern independent of subject’s group belonging. Participants 

ranked the conditions of the valence category accordingly to the initial basic valence 

(explained in chapter 4.1.1).  Furthermore, result supports the notion of emotional 

impairments in ASD as an individual impairment rather than a distinct. 

   Combining the results reveals that, although the ASD group recognized fewer gestures, they 

valenced each condition of the valence category in the same pattern as TD subjects did. This 

shows that the participants perceived the emotional content of the gestures in a similar manner 
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but used different strategies to get there. 

     In summary, results indicate that it is not clarified to what extent society can declare ASD 

individuals as distinctly impaired in emotional understanding nor is it clear that individuals 

with autism are impaired in recognizing gestures. More accurate recognition from the TD 

group but similar rating of emotional valence indicate that even though one of the gestures 

could be verbally described as “Stop” or  “Back off”, emotional perception of the gesture was 

valenced as negative by all subjects. 

7 Discussion 

The purpose of this study was to investigate if people with autism recognize gestures as 

containing specific meaning and if the ability to perceive emotional valence is intact, as 

previous research in full body PLDs has concluded. All of the subjects were able to recognize 

the arm and hand doing something and also placing the observed gesture in a context. 

Subjects of both groups described the gesture belonging to a person and that the person had an 

intention to communicate by gesturing.  

   According to the result, emotional valence did not differ between groups. Both groups could 

perceive negative and positive emotional valence. Interesting though, is that the TD group 

were more distinct in their valence rating; positive and negative gestures were rated more 

positive or negative in comparison to the ASD group. The sameness of rating emotional 

valence among the participants suggests that the basic categorisation of the gestures in 

accordance to valence seemed to be in agreement. This is truly interesting; The ASD group 

had the same conceptions of emotional categories of the isolated gestures as the TD group, 

indicating that the emotional valence was universally perceived in the same way.  

   Moreover, subjects in both groups imitated some of the gestures in order to comprehend its 

meaning. This was mostly done during observation of Cut with scissors. It seemed that in 

order to understand, participants imitated the gesture to facilitate understanding. In doing so, 

different interpretations was made; pressing aggressively on a cell-phone, hammering or 

pressing aggressively on a remote control was commonly used to describe this particular 

gesture. The gesture of Attention was often verbally described as “Wait” and valenced as 

negative. Emotional valence would then be “correct” but recognition would be “in-correct”. 

Results from the present experiment revealed that the TD group recognized significantly more 

gestures than the ASD group but both groups recognized positive and negative gestures more 

accurate compared to neutral. The ability to understand gestures is assumed to be impaired in 

ASD but it seems to be very little research in this area. The result from this report suggests 

that gestures, as isolated PLDs, are understood in ASD and that emotional valence rating is 

equal to the valence rating of TD individuals. Furthermore, from a different perception 

perspective (Björne, 2007), the results could indicate that a different conception of the 

gestures, derived from a different perception of the world could also be the reason for the 

fewer recognitions done by the ASD group. The raters (author) judgement of recognition 

could also be the reason for the difference in recognizing the gestures. This could have 

implications for the emotional valence of the gesture as well. Viewing a neutral gesture as 

aggressive most certainly will affect the valence of the gesture.  

   Methodology chosen in this paper was mostly derived from Hubert et al. (2007) and Moore 
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et al. (1997). Both of which validity and reliability was considered high and procedures were 

easy and comprehensible. The procedure in this paper was almost a copy of what Moore and 

colleagues did and from this point of view procedural validity heightens slightly. By using 

similar procedures as presented in earlier peer reviewed literature “truth” might be more 

easily revealed. 

   One of the main differences between earlier similar research and this paper lies within the 

participant introduction. In reviewed studies of emotional recognition participants have been 

asked to “… watch the movies and to describe orally what was happening.” (Hubert et al., 

2007. p. 1388) or “You’re now going to see some more bits of film of a person moving. I want 

you to tell me about this person. Tell me what’s happening” (Moore et al., 1997. p. 409). 

Instead, the present paper asked for emotional valence and participants were to explain what 

they saw and how they rated their emotional valence of each gesture. It seems that by asking 

participants with ASD to explain what is happening in PLDs they search visually for 

“happenings” and by this evokes visual centres of the brain rather than emotional (Klin et al., 

2003; Silani et al., 2007). However, when asking them to rate emotional valence, emotional 

couplings appear. This could be derived from the notion that individuals with ASD are more 

concrete in their interpretation of verbal instructions and hence descriptions become more 

concrete and with reduced emotional content. This, in turn, could be derived from the 

different perception perspective presented in this paper. The instructions given to the 

participants in Hubert et al. (2007) and Moore et al. (1997) presuppose that the participant 

fluidly can change between, and have experience of, different solutions to why the figure in 

PLD acts a certain way. Because of the different perception – different interaction concept of 

ASD, this fluency cannot be taken for granted and thus results from emotional recognition 

tasks could be skewed.  

   Results from the present paper are not in line with earlier research. Emotional recognition in 

bodily states (Hubert et al., 2007; Moore et al. 1997) are stated to be significantly less 

recognised in ASD compared to controls. This study did not, per se, investigate emotional 

recognition but there are parallels between emotional valence and emotional recognition. 

Silani et al. (2007) and Lorey et al. (2012) concluded that accurate emotional valence can only 

be achieved if there are perceptions of emotional recognition in one self. This confirms the 

belief of the author that emotional conceptions are not completely absent in ASD and we 

should be careful in addressing individuals with ASD as emotionally impaired.  

   Isolated gestures in PLD provided a neutral “basic state” for each participant independent of 

social abilities. Since social interaction is different in ASD, full body movie clips contain 

more information than could be perceived by individuals with ASD. This would give the TD 

group leverage to the task of emotional valence. By using isolated gestures in PLD in the 

study of emotional valence, no group was privileged by socially and contextual understanding 

of emotions. The backside of using point-light displays is that it cannot convey the dynamic 

structure of human interaction only its motions. This produce a situation where the subjects 

are merely observers of  social and non-social situations and this is far from what any human 

being does in his or hers life. The problem with isolated gestures is that without contextual 

factors judgment of the meaning of the gesture is hard to do. For instance, the Attention 

gesture was ascribed several different significations which all could be correct, however 

without contextual factors few of the answers from the participants was judged as correct. 
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This surely affects the result of the gesture recognition task. Research henceforth should use 

unbiased raters to judge the recognition of the gestures.    

   As been reflected upon in chapter 4 there are issues needed to be considered concerning 

what the question of this paper was and if the methodology was designed to answer that 

question. The question of this paper was to investigate gesture recognition and emotional 

valence of these gestures by individuals with ASD. The literature overview provided a 

backdrop of theoretical concerns related to autism as a perceptual– specific impairment, 

stressing perceptual processes affecting the ASD individual. Furthermore, earlier research of 

ASD and biological motion provided results from specific PLDs studies. The combination of 

the two has hopefully presented recognition of social biological motion in ASD not merely as 

a visual ability but more as several dynamic cognitive procedures intertwined to make sense 

of social interaction. By this, methodology must be considered as functional for the purpose 

of this study. 

   Limitations of this paper are several but most prominent are the low numbers of 

participants. The ambition was set to 10 subjects per group but circumstances reduced this to 

a total of 9 subjects. In comparison, other studies have used 19 ASD and 19 TD (Hubert et al., 

2007), 16 ASD and 9 TD (Blake et al. 2003), 12 ASD and 12 TD (Nackaerts et al. 2012).  

   The contributions of this paper to research in biological motion and ASD are two-folded; 

Firstly, the introduction of isolated gestures in PLD as a mean of investigating conventional 

and representational gesture as biological motion recognition in ASD and  secondly using 

emotional valence as a way to identify recognition of emotional content in biological motion. 

   The ASD participants of this paper were individuals with high-functioning autism or 

Aspergers syndrome. In my meeting with them and many others I have always been stunned 

by the biases concerning emotional valence, social interaction and attention to details. Some 

of them have displayed these features and some have not. This has directed me into trying to 

understand if anomalies really are there or if it is something that the surrounding world 

expects. The purpose of writing this paper was my experiences of meeting numerous 

individuals with autism at many different cognitive levels and that each and one of them have, 

in some way, expressed emotional judgements or perceptions to me. I have always thought 

that under the right circumstances emotional valence are present in ASD. The result from my 

study has given me the arguments of this notion. 

   Future research should use larger groups of participants in order to test the significance of 

this study. Furthermore, research of social (emotional) perception in ASD should involve 

more perceptual cognitive research, as visual search patterns and integration of perceptual 

systems in ASD, derived from typically developed cognition. This is in line with the notion 

that future research should apply a different perception – different interaction perspective on 

research concerning cognitive processing in ASD. 

   Autism spectrum disorder is not a disorder of non-human cognitive development; it’s a 

disorder of a different human cognitive development. It seems that the problem of  ASD is not 

in integrating sensory information (as WCC purports) but rather focusing on the ”correct” 

signals to read in social interaction situations. Point-light technique provides a scaled model 

of interaction providing only a few cues to read. The result from this paper is not applicable to 

the real world, since interaction can never be achieved using only isolated gestures. But, 

findings from this study reveal that we should be careful in attributing impairments to ASD 
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like emotional valence deficits or impairments in recognizing gestures. Under the right 

circumstances individuals with ASD do have the abilities to perceive such social information. 

The disability rather lies within the perceptual field and this is what I find to be the essence of 

the concept different perception – different interaction. If other impressions rule out emotional 

valence recognized in gestures then the impairment is not in valence or gesture recognition 

but rather in closing out other impressions.  
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Appendix A 
Likert scale of emotional valence. 
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Appendix B 

Consent form 

Participation in this experiment consists of watching 72 short film clips and to grade and verbally 

describe each clip. 

- I can terminate my participation at any time. 

- I can at any time during the experiment announce that my results are not available for 

analyse. 

- My anonymity is guaranteed. 

 I am aware that the results will be used for research purpose. Publication will be available in script 

and on internet. 

         I agree to sound recording. 

         I do not agree to sound recording. 

 

 

Signature. 

 

_________________________________________  _________________ 

Name   Age  Date 

 

 

Responsible experimenter 

Sylvester Pagmert 

0701 665638 

sylvester.pagmert@solhagagruppen.se 

 


