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WHAT IS COGNITION?

COGITO ERGO SUM

I THINK, THEREFORE T AM

WHAT CONSTITUTES
THINKING?



WHAT IS COGNITION?
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WHAT IS COGNITIVE NEUROSCIENCE?
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WHAT IS COGNITIVE NEUROSCIENCE?
&

Functional MRI
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LANGUAGE IN THE BRAIN




LESTION STUDIES

<

For a long stretch of history, brain lesionsin surviving persons
were the only source of information on the human brain

Strengths
Damage Deficit  Inference - Direct causality

Necessary vs redundancy

[ ]
@ @ i dissociations

Dissociations and double

- Network dynamics and
disconnection

Brain-injured and neurodegenerative patients continue to inform
neuroscience today
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LESTION STUDIES IN LANGUAGE
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Paul Broca (1824-1880)
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NON-FLUENT APHASTA

Link to video
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https://youtu.be/IP8hkopObvs

LESTION STUDIES IN LANGUAGE

Rahimpour et al. (2019)




FLUENT APHASTA

Link to video
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https://youtu.be/3oef68YabD0

BROCA’S AND WERNICKE'S AREAS
&
Broca’s area Wernicke's area

Language production Language comprehension
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CONNECTIVITY

Arcuate Fasciculus

Broca’s area Wernicke’s area




CONDUCTION APHASIA
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Link to video
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https://youtu.be/G94TvTvjeeU

LESTION STUDIES
&

For a long stretch of history, brain lesionsin surviving persons

were the only source of information on the human brain

Strengths Limitations

- Direct causality - Happenstance

- Necessary vs redundancy - Post-mortem (early days)
- Dissociations and double - Compensation

dissociations -
- Network dynamics and
disconnection

Dispersed damage

Brain-injured and ill patients continue to inform neuroscience
today, in a branch of Psychology called Neuropsychology




MODERN LINGUISTIC NEUROSCIENCE APPROACHES
&
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Coverage (Functional MRI)

Timing (EEG)
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LANGUAGE NETWORK
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superior premotor cortex — — parietal cortex
(dorsal) (PMC) (PC)
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(rostral) (caudal) '
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(ventral)

BA 44, pars opercularis

BA 45, pars triangularis

frontal operculum
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Current Opinion in Neurobiology

Friederici & Gierhan (2013)
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LANGUAGE NETWORK
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Executive Control

i — = o Speech Output
uppliementary rimary mMotor o
| e — —— >
Gaudate nuclous > motor area Area
1 |
| Ventral premotor Working Memory
I area < #|  Supramarginal
v [ gyrus
Dorsolateral | g Anterior insula
prefrontal cortex 2
= : Stream
Orbito-frontal | ¢ »| Inferior frontal | g Posterior superior
area gyrus temporal area
(0} o
°© ke
c c = . .
3 2 Ptostenor lmlddle Visual Input
- — 2 emporal area
o e | Ventral Semantic Stream l
° [a)
£
®»|  Posterior inferior L —
< temporal area
Temporal pole
U-fibers
<P Arcuate fasciculus (deep part of superior longitudinal fasciculus) <P |nferior longitudinal fasciculus <P |nferior frontal-occipital fasciculus
< |ateral portion of superior longitudinal fasciculus (anterior part) Middle longitudinal fasciculus Uncinate fasciculus
Lateral portion of superior longitudinal fasciculus (posterior part) <--+% Frontostriatal tract <P Frontal aslant tract

Rahimpour et al. (2019)
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BILINGUALISM

<

Broca’s area Wernicke’s area
Late bilinguals

B Native (English)
[ Second (French)
+ Centre-of-mass

B Native (English)
[[] Second (French)
B Common

+ Centre-of-mass

Kim et al. (1997)
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BILINGUALISM

Broca’s area Broca’s area
Late bilinguals Early bilinguals

B Native (English)
[ Second (French)
+ Centre-of-mass

[ Native 1 (Turkish)
O Native 2 (English)
E Common

+ Centre-of-mass

Kim et al. (1997)
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CONTEMPORARY QUESTION
&

How does the brain combine words into sentences?
What role do brain pathways play in meaning and grammar?

What are the structural and functional deficits underlying
language impairments?

What can we learn from animals and AI?




YOU ARE INVITED TO JOIN US
&

Learn more about key cognitive functions

Vision & perception, attention, memory, language,
decision making, memory, time perception,
and consciousness

- Delve into the underlying brain areas

- Understand the research methods used
- Explore classic and modern studies

- refine your critical thinking
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