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Lateralization-Brain Asymmetry

• Each hemisphere is 
specialized for certain
functions

– Some skills are
strongy lateralized
to one hemisphere

– No function is 100% 
lateralized
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Handedness

• The dominance of one 
hand over the other while
performing motor tasks

• A natural and non-
invasive marker of 
functional asymmetry

• Lateralized behaviors
(ex.Handedness-
observable measure)
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Brain Asymmetries in Animals

• Hemispheric asymmetries
were thought to be uniquely
human.

• People have a special
evolutionary status
– We learned to use tools

about 2.5 million years ago
– We can speak
– Link between right

handedness and speech
centers
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Brain Asymmetries in Animals

• Animals have asymmetric specialization
• It varies in strength and direction !!
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Brain Asymmetries in Animals

– Absence of asymmetry: All 
members of the population 
prefer to use both limbs
with equal probability. 

– Individual-level 
asymmetry: There is no 
asymmetry at the 
population level. 

– Population-level 
asymmetry: The majority of 
the population prefers to 
use either the left or the 
right limb.
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Advantages

• Saving energetic resources in cognitive 
tasks. 

• Avoiding the duplication of functions in the 
two hemispheres

• Possibility to separately and simultaneously 
process external stimuli

– Increasing the efficiency of the cerebral
capacity. 

– Example: animals with laterally placed 
eyes, such as birds

– When one hemisphere controls a specific 
behavior it is not competing with the 
other hemisphere to take control of that 
specific behavior. 

*Avian visual asymmetry results from an interaction 

between an epigenetic event (left–right differences 

of light stimulation) and a genetic factor (embryonic 
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Measuring handedness

• Hand preference: the 
individual’s subjectively 
preferred hand for manual 
activities 

– It is typically assessed 
using questionnaires.

• Hand performance: the 
individual’s objectively 
measured skills in manual 
activities.

– Pegboard Task
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Pawedness in Animals

• Started with Robert L. Collins 
at the Jackson Laboratory in 
Bar Harbor, Maine (1965-1999).

• Mice show pawedness—e.g., a 
preference to use one paw over 
the other when handling food 
or manipulating objects. 

• Collins invented a special 
feeding chamber 

Assoc. Prof. Dr. Yasemin SALGIRLI DEMİRBAŞ



More examples:
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Motor laterality in domestic animals
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Why is it important?

• To learn more about our brains

• Studying animal models can 
provide unique insight into 
lateralization mechanisms.

Assoc. Prof. Dr. Yasemin SALGIRLI DEMİRBAŞ



Pawedness in Dogs

• Dogs show individual level of 
asymmetry

• Weak lateralization may be 
associated with chronic stress 
and stress reactivity in dogs 
(Branson and Rogers, 2006, Salgirli Demirbas 
et al.2019)

• Lateralization-guide dog 
training (Tomkins et al.2012)

• Temperament-FSA ??? (Schneider 
et al.2013)
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Why is it important?
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• Dog and human - common social evolutionary history
• Dog is the most suitable model for human
• In humans: Atypical asymmetries are associated with 

psychiatric disorders:
• Schizophrenia (Hirnstein & Hugdahl, 2014)
• Depression (Denny, 2009; Logue et al., 2015)
• Bipolar disorder (van Dyckve et al., 2012)
• Anxiety Disorders (Logue et al., 2015; Lyle, 2013)
• Autism spectrum disorders (Rysstad & Pedersen, 2016)

• Lateralized behaviors can be used in welfare assessment
• Poor lateralization is associated with psychiatric disorders
• Dogs and humans share the same disorders
• Underlying brain pathologies almost the same
• Lateralization may be important in clinical behavior.
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How Can We Test?

• Different methods are used 
to determine motor laterality.

• No consistency between 
methods in dogs

• Standard method: Kong test
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Alternative Method

• KONG TEST
– PROS: Easy to apply, observe

and assess
– CONS: 
– Tendency of using the paw for

fixing the big hole
– Dogs use their non-dominant 

limb to stabilise the Kong™
ball and their dominant side 
for postural support (Wells et. 
al. 2016)

– Difficult to count 50 paw uses
– QUESTION: Is it possible to 

develop a food reaching task 
for dogs?
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CanFoRe

• TÜBİTAK 1001 project

• «Relationship between FCA 
and stress in dogs»

• AÜ-METU-Ruhr University 
partnership

• Valuable contributions of 
Prof. Güntürkün and Dr. 
Oklenburg from Ruhr 
University Institute of 
Cognitive Neuroscience
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Methodology

• 60 dogs (chronic 
stress-normal)

• Methods:
– CanFoRe

– Kong test

• House environment

• Foreign environment

• Open field test - acute 
stress
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✓ This study is the first to 
design food reaching test for 
dogs. 

✓ Preliminary results showed 
that CanFoRe is an applicable 
test for evaluating paw 
preferences of dogs.

✓ Moreover, it can be used for 
measuring paw preferences 
of dogs under acute stress 
situation. 

✓ It can be used as self 
inhibition and problem 
solving tasks.

Preliminary Results
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Pawedness in Cats

• Individual level of 
asymmetry

• Left handedness is 3-4 
times more than people

• Female cats are more 
healthy, male cats are 
left-handed more
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Pawedness in Cats
• Why are we interested?

• Cats are natural predators

• Features of a good hunter:
– Problem solving skills

– Manipulation-paw usage

– Strong paw preference gives 
advantage

• Cat-human relationship 
(sharing the same house-
communication / imitation-
feeding from a food bowl)
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How do we test?

• Food Reaching Test (FRT) (Graystyan ve 

Molnar,1954)
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Cognition and Laterality

• Is there a 
relationship 
between paw 
preference strength 
and problem 
solving ability?

• 41 different cats-
Two different 
problems
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The doors open to the same side The doors open to the different sides

Problem Solving Tests (FRTs)
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Results

• In cats, paw preferences and 
problem solving ability are 
interrelated.

• Cats that clearly preferred their 
single paw were able to 
successfully open more covers 
than ambilateral animals.

• Cats that prefer paws are more 
successful than those that 
prefer their heads.

• The first paw preference may 
be an indication of the cats' 
general paw preference.

• Paw preference is stable 
between tests
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Other studies

• Strength of lateralization is important in 
temperament (self-confidence, social relationship)
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Other Studies
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*83%
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CONCLUSION
• Hemispheric asymmetries play an 

important role in almost all 
cognitive functions.

• Studying animals can provide 
unique insight into lateralization 
mechanisms

• The link between stress and 
lateralization

• The link between psychiatric 
disorders and lateralization

• The link between temperament and 
lateralization

• It can change the way pets are 
trained
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