
Neuroscience Topic Notes 
 
 
Medical model of psychopathology 

• Comparative neuro-anatomy—can learn from looking at brains of other 
animals 

• Neuroscience is important to psychology because the brain is 
important to understanding why we behaviour, think etc. in certain 
ways 

Assumptions of neuroscience 
• All mental functions are the product of the brain—all our choices, 

thoughts, perceptions, memories, emotions, drives and desires 
• Neural processes are determined by genetic activity and by 

environmental factors 
• The brain is plastic—current activity is a function of previous events, it 

is a living document of our phylogenetic and ontogenetic history 
 
Neuroimaging techniques 
 
Measuring neural activity: 

• Can directly measure electrical activity through directly implanted 
electrodes or EEG 

• Neuroimaging—e.g. can compare brains of healthy brain and brain of 
someone with advanced Alzheimer’s 

• Brain works by generating electrical signals so can change brain 
function with electrical stimulation 

 
Technique How it works Strengths Limitations 
EEG 
(Electroenceph
alogram) 

Measures electrical activity. Electrodes 
placed on skull while doing a task.  

Great temporal 
acuity 

Poor spatial accuracy/ 
resolution. Can only 
measure activity below 
skull.  

MRI (Magnetic 
Resonance 
Imaging) 

Uses magnetic fields and radio waves 
to produce high quality mages of brain 
structures, produce density map of 
brain. No ionising radiation (X-rays) or 
radioactive tracers. 

Excellent 
resolution of 2 – 
3mm.  

 

fMRI 
(Functional 
Magnetic 
Resonance 
Imaging) 

Measures real-time response of oxygen 
to bloodstream in response to 
stimuli/tasks, then superimposes that 
info onto an MRI. Typically requires a 
control task. Takes 20 – 30s for whole 
brain scan. Neurons when active need 
oxygen, so can see which parts of brain 
are using it at higher rates. Take 
baseline scan, then task, then rest—
compare oxygen usage.  

Powerful 
technique, e.g. 
can be used to 
reconstruct visual 
experiences.  

Poor spatial and very 
poor temporal 
resolution. Poor choice 
of control tasks can lead 
to poor conclusions. 
Low statistical power 
means results accepted 
too readily. Correlational 
data. Generates 
massive data sets, 
increasing risk of 
decision errors about 



significance. 
PET (Positron 
Emission 
Tomography) 

Measures emissions from radioactively 
labelled chemicals injected into 
bloodstream. Look at decay of 
particles, develop a heat map. Different 
compounds can show different things.  

Can change 
radioactive labels, 
provides more 
‘functional’ 
account of brain 
activity.  

Tasks must be short 
because of decay. Very 
poor spatial and 
temporal resolution. 
Invasive 

MEG (Magneto 
encephalograp
hy)  

Measurement of the magnetic fields 
produced by electrical activity in the 
brain.   

Excellent temporal 
resolution. Unlike 
EEG, skull doesn’t 
impede 
measurement. 

 

DOI (Diffuse 
optical 
imaging) 

Infrared light shined into brain, 
measures light that comes back out. 
Properties of light change when 
passing through oxygenated blood. 

High spatial and 
temporal 
resolution 

 

CT 
(computerised 
tomography) 

Computer-enhanced X-ray of brain 
structure where patient’s head 
positioned in large cylinder. X-ray beam 
and X-ray detector rotate around their 
head, take X-rays of brain from many 
angles. Computer combines readings 
to create images of horizontal slices of 
the brain, e.g. can detect tumours. 

  

 
Example: comparing brains to detect Alzheimer’s 

• Difficult to do it with MRI 
• PET: less activation of frontal lobes but still not definitive, some 

compounds are specific to pathological changes of a brain with 
Alzheimer’s so can be useful in that regard (e.g. with Pittsburgh 
compound B) 

	


