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INSIDE THE BRAIN

Measuring Mental Activity

A hundred years ago, people thought that emotions came from
the heart. That's why we still send hearts on Valentine’s Day,
why we speak of broken hearts or of people who are soft- or
hard-hearted. '

But now we know that everything begins inside the brain. It
is foolish to dismiss a sensation with “It’s all in your head.” Of
course it is in your head; everything is.

Until quite recently, the only way scientists could estimate
brain activity was to measure heads. Measuring produced some
obvious discoveries—babies with shrunken brains (microceph-
aly) suffered severe intellectual disability; brains grew bigger as
children matured.

Measuring also led to some obvious errors, now discred-
ited. In the nineteenth and early twentieth centuries, many

scientists believed the theory that bumps on the head reflected
intelligence and character, a theory known as phrenology. Psy-
chiatrists would run their hands over a person’s skull to mea-
sure 27 traits, including spirituality, loyalty, and aggression.
Another example was that some scientists said that women
could never be professors because their brains were too small
(Swaab & Hofman, 1984).

Within the past half-century, neuroscientists developed ways
to use electrodes, magnets, light, and computers to measure
brain activity, not just brain size (see Table 2.4). Bumps on the
head and head size (within limits) were proven irrelevant to in-
tellectual processes. Researchers now study cognitive processes
between input and output. Some results are cited later. In this
feature we describe methods.

TABLE 2.4 A

Some Techniques Used by Neuroscientists to Understand Brain Function

EEG (electroencephalogram)

The EEG measures electrical
activity in the cortex. This can
differentiate active brains (beta
brain waves—uvery rapid, 12 to
30 per second) from sleeping
brains (delta waves—1 to 3 per
second) and brain states that
are half-awake, or dreaming.
Complete lack of brain waves,
called flat-line, indicates brain
death.
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MRI (magnetic resonance imaging)

The water molecules in various
parts of the brain each have a
magnetic current, and measuring
that current allows measurement
of myelin, neurons, and fluid in
the brain.

Pasieka/Science Source

ERP (event-related potential) :
1”‘”‘”,“"“”’ ... The amplitude and frequency of
. brain electrical activity changes
. when a particular stimulus
(called an event) occurs. First,
the ERP establishes the usual
patterns, and then researchers
present a stimulus (such as
a sound, an image, a word)
that causes a blip in electrical
activity. ERP indicates how
quickly and extensively people
react—although this method
requires many repetitions to
distinguish the response from
the usual brain activity.

Langlois Social Development Lab

fMRI (functional magnetic resonance imaging)

In advanced MRI, function is
measured as more oxygen is
added to the blood flow when
specific neurons are activated.
The presumption is that increased
blood flow means that the person
is using that part of the brain. fMRI
has revealed that several parts

of the brain are active at once—
seeing something activates parts
of the visual cortex, but it also may
activate other parts of the brain far
from the visual areas.

Kul Bhatia/Science Source
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