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These techniques for studying the 
way the brain functions make pos-
sible new connections and new 
questions in cognitive psychology. 
Before the availability of these tech-
niques, cognitive theories did not
refer to the biological mechanisms 
that implement various cognitive 
processes. Now cognitive neuro-
scientists offer us findings from 
studies based on a new assump-
tion: “The mapping between
physical activity in the brain and  
its functional state is such that when 
two experimental conditions are 
associated with different patterns 
of neural activity, it can be assumed 
that they have engaged distinct cog-
nitive functions” (Rugg, 1997, p. 5). 
A review of 275 PET and fMRI 
studies (Cabeza & Nyberg, 2000),
for example, showed different areas

 imagery, lan-

OTHER BRAIN-RECORDING TECHNIQUES................................................

Another “window on the brain” can be obtained through electrical recording meth-
ods. You may already know that when neurons in the brain (or anywhere else, for 
that matter) fire, they generate electrical activity. Some animal research has involved 
placing electrodes in individual neurons to detect when and how often those single 
cells fire. Such work is not done with humans. Instead, the sum total of electrical
activity generated by a large number of neurons comprises the information gathered 
(Banich, 2004).

ELECTROENCEPHALOGRAPHY (EEG)

Electroencephalography (EEG) is used to detect different states of consciousness. 
Metal electrodes are positioned all over the scalp. The waveforms record changes in 
predictable ways when the person being recorded is awake and alert, drowsy, asleep,
or in a coma. EEGs provide the clinician or researcher with a continuous measure of 
brain activity. EEGs have some of the best temporal resolutions of any brain recording 
techniques available—they can detect responses to events that occur as little as a milli-
second apart (B. Garrett, 2015). However, the spatial resolution of EEGs is not nearly 
as good as that of any of the brain imaging techniques previously described.

A newer technique, magnetoencephalography (MEG), measures changes in magnetic 
fields generated by electrical activities of neurons. It has been called the “magnetic 
equivalent” of EEG (B. Garrett, 2015). MEG gives a more precise spatial localization 
of brain region activity than does EEG but with the same temporal resolution. It is 
often combined with MRIs (Purvis et al., 2012).

 Figure 2.5: An example of 
fMRI scans. More brightly 
colored regions of the 
brain scan indicate greater 
metabolic activity.

Source: Adapted from Petersen, S. E., et al. 
(1988).


