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resonance imaging (MRI) magnet to measure cortical 
connections in the brain, which is referred to as dif-
fusion tensor imaging (DTI). Let’s take a look at each 
of these techniques, and consider the strengths and 
weaknesses of each type.

Electroencephalography
Electroencephalography (EEG) is a technique for 
recording electrical activity from the scalp related to 
cortical activity. It reflects the electrical activity of the 
brain at the level of the synapse (Nunez & Srinivasan, 
2006). It records the product of the changing excit-
atory and inhibitory currents. Action potentials con-
tribute very little to the EEG. However, since changes 
at the synapse do influence the production of action 
potentials, there is an association of EEG with spike 
trains (Whittingstall & Logothetis, 2009).

The EEG was first demonstrated in humans by Hans Berger in 1924, and results were pub-
lished 5 years later (Berger, 1929/1969). Since the neurons of the brain and their connections are 
constantly active, EEG can be measured during both waking hours and sleep. In fact, EEG serves 
as an objective measure of depth of sleep (see Figure 2.10).

EEG can be measured with only two electrodes or as a high-density array of more than 200 
electrodes. EEG activity has been used to infer brain processing. The actual measure of EEG is 
the difference between the signals at any two electrodes. Traditionally, the second or reference 
electrode was placed at a location not considered to produce electrical signals, for example, the 
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FIGURE 2.9 Spike Trains Produced by Different Levels of Firing of Neurons
Neurons fire in relation to the intensity of the signal. A loud noise, for example, would produce a larger number of spike trains than a soft 
noise. Each of the spikes in the figure represents a single neuron firing.

Source: Spencer, W. (2011). The Physiology of Supraspinal Neurons in Mammals. Supplement 1: Handbook of Physiology, The Nervous System, 
Cellular Biology of Neurons, pp. 969–1021. First published in print, 1977.

EEG measures the electrical activity of the brain as found on the scalp.

electroencephalography 
(EEG):  a technique for recording 
electrical activity from the scalp, 
which measures the electrical 
activity of the brain at the level of 
the synapse
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