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How to understand 
human behavior? 
§ Nomothetic approach 
§ Idiographic approach 
§ Hypothetic-deductive research 
framework 
§ Probabilistic Functionalism 
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Hypothetic-deductive 

research framework 

The Lens model (Brunswik, 1952) 
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Hypothetic-deductive 

research framework 
Brunswik’s original lens model 

(Wolf, 2005) 
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Codes 
Broadbent: Information Processing 

Liberman: Special Speech Code 

Sperling: Speech Recoding 

Miller: Chunking 

Tzeng: Temporal Code (automatic vs. 
organizational) 

Tulving: Episodic vs. Semantic Memory 

Kohler: Procedural Memory  
 

Psycholinguistics: from phrase 
structure to strong Grammar to 
Schema 
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Understanding Behavior from 

the Perspective of Structural 

Biology 

Genetic Genomics Functional Genomics  
Proteomics epi-Genomics 

 

 

Cell 
 

 

Executive Functions in Cognition 
 Attention, Memory, Decision, Abstraction 

 

Human Complexity 

Growth & Branching 

Functional Connectivity 
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Hypothetic-deductive 

research framework 

Probabilistic Functionalism 
(Lewis Petrinovich, 1979) 
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Hypothetic-deductive 

research framework 

Probabilistic Functionalism 
(Lewis Petrinovich, 1979) 

8 



Brain Anatomy



White Matter Circuits



Brain Functional Map



Premotor Cortex & Tracts



Primary Visual Cortex & 
Tracts



Sleeping (REM)
Thalamus

Primary Visual Cortex
Primary Motor Cortex

Primary Sensory Cortex



Resting
Anterior Cingulate Cortex
Posterior Cingulate Cortex

Inferior Parietal Lobule
Hippocampus



Motor
Primary Motor Cortex

Premotor Cortex
Supplementary Motor Cortex



Hearing
Primary and Auditory Association Cortex



Visual
Primary Visual Cortex (V1)

Secondary Visual Cortex (V2)
Associative Visual Cortex (V3,V4,V5)



Memory
Inferior Temporal Gyrus

Dorsolateral Prefrontal Cortex



Language
Broca's Area,

 Wernicke's Area



3D Project
Brain Connectivity Lab

Lab for Cognitive Neuroscience



Human complexity: Language perspective 
- language is a perfect subject to investigate the 
interaction among the brain, genes, and culture 

Christiansen & Kirby (2003) 
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Dynamic Core Hypothesis 
Information Integration Theory 
-- Human Consciousness -- 

§ Integration 
§ Differentiation 
§ Complexity 
§ Emergent Property  
§ Reentry 

Giulio Tononi and Gerald M. Edelman 
1998, Science 
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Interdisciplinary Research 

Christiansen & Kirby (2003) 

UST 

UST 

PKU 

PKU 

CUHK 

CUHK 

PKU 

UST 
CUHK 
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From Genes to Behavior 

Genes Cells Systems 

Language disorders 
Dyslexia 

Hearing impairment 
Aging 

Behavior 

cognition 
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ERP TMS Eyetracker 

Specialty in cognitive 
neuroscience 
• Knowledge	

•  Facilities	

•  Tools & Techniques	


MEG MRI Auditory Cognition Emotion and Criminal 
Behavior 

Cognitive Neuroscience as s Bridge 21 



Thank you for  
your attention 
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