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Paul Broca (1824-1880)



SpE RUBIFRERED, BIUNEE
AtE E{FFREXED, BlUNECHE

Motor movement
~200 ms



currents

Action
tential
L P

depolarizing

curre

¥ #—— postsynaptic
Passive

o
a
]
5
w !




Glucose

Aerobic +20," ™

40,~




N

.Oxy-hemoglobin

’Deoxy-hemoglobin



T,* effect in fMRI

2 active
T
C .
% resting
e
= /
Q-
\
1= i

excitation reeeptvon



rise time

pre-
under-

NMR ?ShOOT

signal :

baseline
signal

start of
neural
activity

*, i i
~, i
A
Yy _\:
|
5:5 16
end ol
neural
activity

peak response

Hemodynamic Response Function (HRF)




stimulus

neuronal

sensory
activity

However, ....

neuronal

decision
activity

MRI scanning



B AL 3B Ity B P E

Cross-cultural Cognitive Neuroscience Research
-- Specificity & Universality --
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Cross-cultural Cognitive Neuroscience Research
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Functional MRI is a neuroimaging technique/procedure to depict
neural correlates of psychological processes of interest by detecting
the changes of blood oxygenation level in the brain. By using fMRI,
we are able to look for neural underpinnings of reading.
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A X[z E Chinese language, reading, an,cross-Hmguisbe.comparisons:

For Chinese, a word can be comprised of
one character, (e.g., #¢, god),
two characters, (e.g., #¢.£, nerve),
or more, (e.g., #Z.& =, neuron).

In modern Chinese, more than 80% of words are disyllabic
compounds (g5 % ). Compound words consist of
characters that can be mapped onto their own syllables and

morphemes.

Question:
What is the neurocognitive mechanism of compounding

process ?
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A X[z E Chinese language, reading . ana.cross-liguisticComparisons

For a Chinese compound,

e It can come either from a big or small family which
shares one of the two constituent characters (sharing
the first one has more impact).

e |t can be semantically transparent or opaque to its
constituent characters.

v BE

!
5

TFFE TR

N
GGG
I+ g
A
\L..



The model

%\2 7‘ éﬁﬁ 2

raincoat ﬂj A; Fe g e smallpox 9% YRR
(wansparent): x i 3 i x /  (opaque) » i | Y gy

\
1
1
1
’
’
7’
S~ 4 7z 4 S 4 ~ 4




Study Il: Processing of Chinese two-character compounds in

OoOo0o

the brain

3T event-related fMRI paradigm

28 college students volunteered for subjects

lexical decision task, reaction time and accuracy were recoded.
semantic transparency and family size for IV, word frequency
balanced.
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Behavioral data
(n=28, 14 males)
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v' Main effect of semantic transparency was significant.

=>» RT transparent < RT opaque

v’ Interaction was significant.




Brain data
(n=28, 14 males)

Main effects of semantic transparency

[revealed by the contrast of opaque-vs.-trans]
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In conclusion,
» alexical control mechanism for the compounding
process was suggested
» the neural substrate to host this mechanism was
located in the inferior frontal gyrus (IFG)

Broca's area




	04. 2014_1227_TMBIC-東華-part1_fmri-intro-relaese郭文瑞
	投影片編號 1
	每個腦區都有其獨特的功能 ?
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	T2*  effect in fMRI
	投影片編號 8
	投影片編號 9

	04. 2014_1227_TMBIC-東華-part2_ChineseReading-release郭文瑞
	跨文化認知神經科學研究�Cross-cultural Cognitive Neuroscience Research�-- Specificity & Universality --
	跨文化認知神經科學研究�Cross-cultural Cognitive Neuroscience Research�-- Specificity & Universality --
	中文閱讀                    Chinese language, reading, and cross-linguistic comparisons
	投影片編號 4
	中文閱讀                    Chinese language, reading, and cross-linguistic comparisons
	中文閱讀                    Chinese language, reading, and cross-linguistic comparisons
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12


