Cognitive Neuroscience

A branch of psychology whose main purpose is to determine what the neural bases for cognition are.

This entails four primary goals:

1. Determining how the brain performs neural computations.

2. Determining how these neural computations are used to implement cognitive processes.

3. Determining where, if anywhere, in the brain these processes are carried out.

4. Determining how these systems interact.

I. Neural computations

Four vital features of how neurons fire:


1. Neurons have excitatory and inhibitory connections to each other.

2. A neuron only fires when its net charge is above the threshold of excitation. 

3. A neuron’s action potentials are always the same magnitude.

4. The strength of a neuron’s activation is measured by the firing rate.

Neural plausibility


In order for a model of a cognitive process to be truly plausible, one must be able to conceive of a mechanism by which the model can be implemented with the constraints imposed by the properties of neural computations.


Unfortunately, we don’t understand the details of neural computations yet to accurately constrain these choices. For example, how do two neurons know to grow connections to each other?

II. Neural implementations

Ideas and issues about generic mechanisms:

1. Hebbian learning: If neuron A has an excitatory connection to neuron B, and neuron B fires immediately after neuron A, then increase the strength of the connection between neuron A and neuron B.


Problem is, Hebbian learning cannot explain how learning happens across multiple layers of neurons, such as in vision.

2. Modular vs. Distributed systems: Are there specific pieces of the brain that are responsible for specific processes, independent of the other pieces? Or is the implementation of cognitive processes distributed across the brain in a more interactive fashion?

