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Cognitive Neuroscience

Chapter 1

History of Neuroscience
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The definition of cognitive neuroscience

• Cognitive neuroscience is an academic field concerned with the 
scientific study of biological substrates underlying cognition, with 
a specific focus on the neural substrates of mental processes. 

• It addresses the questions of how psychological/cognitive 
functions are produced by neural circuits in the brain. Cognitive 
neuroscience is a branch of both psychology and neuroscience, 
overlapping with disciplines such as physiological psychology, 
cognitive psychology, and neuropsychology. 

• Cognitive neuroscience relies upon theories in cognitive science 
coupled with evidence from neuropsychology, and computational 
modeling.



What is cognition?

• Cognition is the set of all mental abilities and processes related to 
knowledge: attention, memory and working memory, judgment 
and evaluation, reasoning and "computation", problem solving and 
decision making, comprehension and production of language, etc. 

• Human cognition is conscious and unconscious, concrete or 
abstract, as well as intuitive (like knowledge of a language) and 
conceptual (like a model of a language). Cognitive processes use 
existing knowledge and generate new knowledge.



Cognition is information processing.

• Within psychology and philosophy, the concept of cognition is 
closely related to abstract concepts such as mind and intelligence. 

• It encompasses the mental functions, mental processes (thoughts), 
and states of intelligent entities (humans, collaborative groups, 
human organizations, highly autonomous machines, and artificial 
intelligences).

• Thus, the term's usage varies across disciplines; for example, in 
psychology and cognitive science, "cognition" usually refers to an 
information processing view of an individual's psychological 
functions.



Overview

• Willis

• Petty

• Wren

• Green

• Gall

• Flourens

• Jackson

• Wernicke

• Broca

• Fritsch and Hitzig

• Brodmann

• Golgi

• Cajal

• Purkinje

• Helmholz



Thomas Willis (1621–1675), a founder of clinical neuroscience.



Franz Joseph Gall (1758–1828), one of the founders of phrenology.







• Flourens

– Aggregate field theory

•Specific mental functions are not localized 

•Brain acts as a whole for each function 

•Any part of cerebral cortex is capable of performing all functions



• Jackson

Proposed a topographic 
organization to the cerebral 
cortex based on his work 
with epilepsy patients.

First scientist to realize that 
cognitive functions can be 
localized to a certain part of 
the brain and that different 
functional regions take part 
in any given behavior.



Paul Broca (1824–1880). The connections between the speech centers, from 
Wernicke’s 1876 article on aphasia. A = Wernicke’s sensory speech center; B 
= Broca’s area (necessary for speech); Pc = Wernicke’s area (concerned with 
language comprehension and meaning).

• Wernicke • Broca



• Brodmann • Golgi

Brodmann established the basis for comparative cytoarchitectonics of the 
mammalian cortex.

He used tissue staining and cellular organization (cytoarchitectonics) to 
document the 52 brain regions.



• Cajal

– Neuron doctrine

• Cajal discovered the direction of travel of nerve impulses in the brain and spinal cord.

• He was the first to note that information travels one way from the dendrites to the 

axon and not the reverse.

• He postulated that neurons are discrete entities. 



• Purkinje



Helmholtz was responsible for developing the law of conservation of energy, 
the ophthalmoscope, a theory of color vision and blindness, and the first 

measurements of the speed of nerve conduction.

• Helmholtz



• Helmholtz



History of Cognitive Neuroscience

• Rationalism

• Empiricism

• Associationism

– Ebbinghaus to Watson

• Behaviorism

– Watson and Skinner

• Cognitive Neuroscience

– Milner to Goldman-Rakic


