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Motor Control

Contralateral
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Cerebral Lateralization

‘ Lateralization of function is good

® Behaviour can act as an indirect 2
marker of brain organisation
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Human Cognition
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Perceiving Social Behaviour




Perceiving Social Behaviour




Perceiving Social Behaviour
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Social Gaze Behaviour
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Producing Social Behaviour
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Producing Social Behaviour

Quaresmini, Forrester, Spiezio & Vallortigara 2014 Karenina et al. 2017
Forrester, Crawley & Palmer 2014 Giljov et al. 2018
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So What?

In animals good brain biases is
linked with good physical fitness...
in humans are brain biases linked

with cognitive fitness?
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Cognitive Development

Cognitive abilities scaffold from early sensory motor abilities
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Karmiloff-Smith 2009; 2012
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Brain Function Biases

* Cerebral
lateralization appears
very early in typical
populations

. Glasel et al., 2011; Kasprian et al., 2011
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Atypical Development

Structural
and
functional
imaging
studies
suggests
brain biases
are disrupted
in autism

(Floris et al. 2015; 2016)
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Neoconstructivist View
Karmiloff-Smith 2009; 2012

If biases fails
to develop...

it my have
knock-on
effects to the
development
of specialized
functional
processes
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Motor Development
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Manual Laterallzatlon

*Strong laterality (right or left)
indicates typical =
earlier language acquisition (g

& Thompson 2003)

* Reduced lateralization
(mixed-handedness) =
impaired cognitive function

(Rodriguez et al. 2010; Forrester et al. 2014)
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Neurtypical Holding Behaviour

Baby Doll Face Pillow No Face Pillow

Female Male Female Male Female Male
E 3
Left* x x Left Left x x Left NS NS

Forrester et al. 2019: Cortex

Side of holding biases are present and visible in young children
Holding bias requires a face — but most basic prototypic face will suffice
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Neurtypical Holding Behaviour
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Forrester et al. 2019: Cortex

* Girls and boys displayed similar holding patterns

* No effect of age or experience of holding babies

* Left side holders had significantly higher social scale
scores compared with right side holders
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Autsim Holding Behaviour

Baby Doll

Female
NS

Male
Right*

Side of holding biases diminishes or reverses in children with ASD
Forrester et al. 2020a invited (Scientific Reports)

Face Pillow

No Face Pillow

Female
NS

Male
NS

Female
NS

Male
NS
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Cognitive Scales Score
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Face Pop Out Task
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First Look Fixations in Milliseconds
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Face Pop Out Task

Side F(3, 276.15)=2.755 p=0.043
Side x Object F(3, 569.41)=3.241 p=0.022
Side x Object x Outcome F(3, 4949.58)=2.756 p=0.041

I

N = Typical (31), Risk typical (15), Atypical (11), ASD (12)
Donati et al. 2020 invited (Scientific Reports)
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% of missing data for each variable

Face Pop Out Task

45.0
40.
0.0 N = Low Risk (44), High Risk (53)
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What Next?

PROGRESS IN
BRAIN RESEARCH

238

Cerebral Lateralization Comparative
and Cognition (g Cognition
Evchathooury and Devebogerenaal Tovestigations of Moooe Bases
: Group

LIXTRD WY

Callian Foerester, Kristelle Hudry,
Ansldia Linddl and William D. Hopkin
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Going Forward

* Behavioural biases are evolutionarily old, but preserved in
modern humans and present and observable early infant

development

 The abnormal visual-motor bias response may be visible
well before the cognitive signs of autism are detected.

* Behavioural markers of brain organisation/function risk
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Hand to Mouth

The Role of Tool-Use in the Evolution & Development of Language

Comparative
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Forrester et al. 2019: Cortex






