
A few questions on the content of the 
previous lecture
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Anterograde amnesia affects the ... the accident/lesion, while 
retrograde amnesia impacts the ... the accident/lesion.

ⓘ Start presenting to display the poll results on this slide.
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The Simon effect is an example of ...

ⓘ Start presenting to display the poll results on this slide.
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The fact that Henry Molaison (Patient H.M.) could not ... 
memories, but could learn new skills (e.g., mirror star tracing), 
reflects the fact that his ... memory was intact.

ⓘ Start presenting to display the poll results on this slide.
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Outline

1. Language development

2. Neural mechanisms of language processing
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Language development
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Kandel et al., (2021), p. 1374

Regardless of culture and which language they 

hear, all children initially exhibit universal

patterns of speech perception and production.

By the age of 3 years, children know approximately

1,000 words (by adulthood 70,000), create long

adult-like sentences and can carry on a conversation.

Between 3 and 4 years of age, children 

respond to the differences between 

grammatical and ungrammatical sentences 

in an adult-like way, although tests using the 

most complex sentences indicate that the 

intricacies of grammar are not mastered 

until late childhood, between 7 and 10 years 

of age.
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Skinner argued that language, like all animal behavior, was a 

learned behavior that developed in children as a function of 

external reinforcement and careful parental shaping.
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Noam Chomsky

Chomsky argued that traditional reinforcement 

learning has little to do with the ability of humans 

to acquire language. Instead, he proposed that 

every individual has an innate “language faculty” 

(“nativism”) that includes a “universal grammar” and a 

universal phonetics; exposure to a specific language 

triggers a “selection” process for one language. https://chomsky.info/1967____/ 
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https://chomsky.info/1967____/


https://www.youtube.com/watch?v=2k8fHR9jKVM 
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Vision plays a role in speech perception

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5956463/ 

Deaf individuals communicate through a visual-manual channel. 

Deaf infants “babble” with their hands at approximately the same 

time in development as hearing infants babble orally. Other 

developmental milestones, such as first words and two-word combinations,

also occur on the developmental timetable of hearing infants.

https://www.youtube.com/watch?v=2k8fHR9jKVM
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5956463/


The critical period for language learning: the case of Genie Wiley

https://www.youtube.com/watch?v=VjZolHCrC8E 

https://psycnet.apa.org/record/2002-15753-003 
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https://www.youtube.com/watch?v=VjZolHCrC8E
https://psycnet.apa.org/record/2002-15753-003


Perry, (2002)
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Neural mechanisms of language processing
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The N400

• The N400 is found either when a word is semantically 

anomalous, as in “the Dutch trains are sour” (trains 

cannot be tasted), or conflicts with known facts about 

the world, as in “the Dutch trains are white” (Dutch 

people know they are yellow).

• Words need not be presented in sentence form for the 

N400 to be elicited.

• An N400 is elicited for the third word in triplets such as 

“river–bank–money,” but not “finance–bank–money” 

=> the N400 reflects global context (operating over all 

three words) and not local context, given that the last 

two words are identical in both triplets.

• The N400 tends to emerge earlier for spoken words 

than written words.

Ward, (2020), p. 306 15



Broca’s aphasia/ expressive aphasia

Pierre Paul Broca
(1824 – 1880)
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Dronkers et al., (2007)



https://pubmed.ncbi.nlm.nih.gov/17405763/ 
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https://pubmed.ncbi.nlm.nih.gov/17405763/


Carl Wernicke
(1848 – 1905)

Wernicke’s aphasia/ fluent aphasia/ receptive aphasia

Wernicke examined a patient who had suffered a stroke and 

was capable of speech but was not able to understand either 

spoken or written language. 

On examining his brain after death, Wernicke found a lesion 

in the left hemisphere but in the rear parietal/temporal region. 

He published his results in 1874 and named the condition 

sensory aphasia, but it is now also known as Wernicke’s 

aphasia. 
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https://pubmed.ncbi.nlm.nih.gov/26112340/ 
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https://pubmed.ncbi.nlm.nih.gov/26112340/


Use this open-source software to load 

neuroimaging files for visualization

Use this website to see and download

activation maps (in .nii.gz format;

nii = Neuroimaging Informatics 

Technology; gz = compressed 

using Gnu Zip (gzip) software)

https://neuroquery.org/
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https://www.youtube.com/watch?v=JWC-cVQmEmY 

https://www.youtube.com/watch?v=3oef68YabD0 

Kandel et al., (2021), p. 1379

WernickeBroca
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https://www.youtube.com/watch?v=JWC-cVQmEmY
https://www.youtube.com/watch?v=3oef68YabD0


https://pubmed.ncbi.nlm.nih.gov/36038572/ 

In both figures, the color scale 
reflects the proportion of participants 
for whom that voxel/vertex belongs 
to the top 10% of language > control 
voxels/vertices.
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https://pubmed.ncbi.nlm.nih.gov/36038572/


https://evlab.mit.edu/funcloc/index.html 

23

https://evlab.mit.edu/funcloc/index.html


Dual-stream model of language processing

Kandel et al., (2021), p. 1380
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https://www.youtube.com/watch?v=_eJzO5t9xis from 26:05 to 27:30 

The arcuate fasciculus and conduction aphasia
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https://www.youtube.com/watch?v=_eJzO5t9xis


Further resources

https://evlab.mit.edu/research/ 
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https://evlab.mit.edu/research/
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