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which are areas related to executive control and memory. Along with hippocampus changes, 
reductions of dopamine with age also play a role in the inability to remember events (Leal & 
Yassa, 2015).

Areas involved in emotional processes such as the amyg-
dala and ventromedial prefrontal cortex show little structural 
and functional decline compared with other areas. Likewise, the 
visual cortex and the entorhinal cortex show little reduction in 
volume with age. The entorhinal cortex is located in the temporal 
lobe and serves as a hub that connects the hippocampus and the 
neocortex. It is involved in memory and spatial navigation. It is 
one of the first areas affected in Alzheimer’s disorder.

In order to solve problems, older individuals use their 
brains differently. Even when younger and older adults both 
perform a memory task successfully, the older adults recruit 
more brain regions than do younger adults. One interpreta-
tion is that older adults need additional executive resources 
to perform the same task. This is referred to as compensation. 
That is, in order to optimize their performance, older adults 
perform the same task using additional neural circuitry (see 
Figure 15.10). When older adults use just the brain areas that are 
activated in younger individuals, they do not perform the tasks 
as well as younger adults.

As you are sitting and doing nothing, the default network 
in your brain turns on. When you start performing a task, 
more task-related networks are activated and the default net-
work is inhibited. In younger individuals, the same pattern 

RESEARCH TERMS TO KNOW

z-Score
When a researcher has more than one measure 
of a particular concept, he or she needs a way to 
show the different measures on the same scale. 
In the case of cognitive abilities across the life 
span (Figures 15.5 through 15.9), each graph is 
based on three or four different measures of the 
same cognitive ability. Since each measure has a 
different mean and standard deviation, plotting each 
measure could give a confusing picture. However, if 
you converted these to standard scores such that 
each had the same mean, then you could plot them. 
This is what a z-score does. Every measure when 
converted to a z-score has a mean of zero. What 
you plot in these graphs is the standard deviation 
or differences from the mean. The actual formula 
for a z-score is the difference between a particular 
score and the mean of the scores divided by the 
standard deviation. Simply put, z-scores allow for the 
comparison of different measures on the same scale.

FIGURE 15.8 Do Your Spatial Visualization 
Abilities Increase or Decrease as You Age?
After our thirties, there is a decrease in spatial visualization 
across the life span. This figure is based on measures of 
spatial relations, paper folding, and form board.

Source: Salthouse (2004, p. 553), with permission from 
Elsevier.
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FIGURE 15.9 Does Your Reasoning Ability 
Increase or Decrease as You Age?
There is an initial drop in our twenties, and then it is stable 
until our sixties. This graph shows reasoning across the 
life span based on Ravens, Shipley Abstraction, and Letter 
Sets.

Source: Salthouse (2004, p. 553), with permission from Elsevier.
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