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Structure and Function in the Brain
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1. How is the brain anatomically organized? 

2. How is the mind functionally organized?

3. How is the functional organization of the kind reflected 
in the anatomical organization of the brain?

(a) The localization question

(b) The causation question

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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Three different frameworks for thinking about large-scale 
neural organization

Anatomical connectivity

Functional connectivity

Effective connectivity

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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• Cerebral cortex is divided into segregated areas with distinct 
neuronal populations

• Brodman used staining techniques to identify cortical areas

– types of cell they contain

– density of cells

• Classification made on purely anatomical grounds 

– not a functional classification

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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• Given by the anatomical connections between different cortical 
structures 

• Can be mapped using Diffusion Tensor Imaging

• Using the diffusion of water molecules to track axonal 
connections between cortical regions

• The most reliable data are derived from tracing studies (invasive)

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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• Network diagrams of cortical regions in non-human primates

• Wiring diagrams derived from cortical connectivity matrices

• Large-scale cortical networks can be analyzed graph-theoretically

– Seem to have small-world connectivity patterns

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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Connectivity matrix and wiring diagram for macaque visual cortex  

(based on Felleman and Van Essen 1991)

PART 2: MODELS AND TOOLS

Chapter 9: Strategies for Brain Mapping

Chapter 9.1: Structure and function in the brain 
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José Luis Bermúdez,

Cognitive Science: 

An Introduction to the Science of the Mind,

3rd ed., Cambridge University Press, 2020.

Chapter 9 (Section 9.1)


