
Abnormal Psychology94

then time of day could have an effect. Whenever two or more IVs are operating, the unintended 
IVs (those not chosen by the experimenter) are called confounding variables.

Other confounding variables may covary with the IV and be more difficult to notice. 
For example, assume that a researcher compared a new medication against a problem-solving 
approach for the treatment of anxiety. If she found the problem-solving approach led to a greater 
reduction in anxiety, could she conclude that problem solving produced the reduction? Although 
that is one possibility, it also may have been the case that spending time with a professional pro-
duced the reduction in anxiety. That is, because giving medications requires less time with a 
patient than discussing problem-solving techniques, the results found may not have been due to 
the IV as planned in the study but rather to a confounding variable of time with the patient.

Does Playing Music Change the Brain?
Let’s examine a specific study in which both experimental and correlational procedures were 
used. Thomas Elbert and his colleagues (Elbert, Pantev, Weinbruch, Rockstroh, & Taub, 1995) 
began with the idea that experience could change the manner in which connections in the brain 
were established. What these researchers needed to do was find a task that would allow them to 
measure change and make logical inferences. Since they were interested in long-term changes, 
they sought to find a skill that people learn in childhood. They decided on an experiment that 
involved playing a musical instrument.

What musical instrument would you choose for such an experiment—piano, saxophone, 
violin, or another instrument? They chose the violin. Here is where logic and experimental 

design came in. By choosing the violin, 
these researchers were able to compare 
the differences between the violinists’ left 
and right hands and their representation 
in the brain. Violinists use their left hand 
to continuously finger the strings. The 
right hand moves the bow back and forth 
and does not require the same fine motor 
skills. If playing a violin for 20 years 
would affect the brain, then it should 
affect those areas involved with the left 
hand in a different manner from those 
involved with the right. This is exactly 
what they found.

To measure neuronal activity in the 
brain, these researchers used a brain imag-
ing device, the MEG. They found that 
neuronal activity in the brain was differ-
ent between the areas of the brain related 
to the left and right fingers of musicians. 
Further, they found that the brain areas 
of the musicians’ right hands were not 
different from those of the control group 
who did not play a musical instrument. 
Thus, the experimental comparison was 
between individuals who had played a 
musical instrument since childhood and 
the control group, those who had not. 
There was also a comparison between the 

confounding variables: 
unintended factors not chosen 
by the experimenter, but which 
influence the independent  
variable (IV)

covary: the degree to which 
variables are related to  
one another

30

25

20

Control s.

15

D
5−

D
ip

ol
e 

S
tr

en
gt

h 
(n

A
m

)

Age at Inception of Musical Practice

10

5

0
0 5 10 15 20

String players

Musicians who
had stopped

playing

FIGURE 3.6 How Playing Music Affects the Brain
This graph shows the relationship between neuronal activity (dipole strength) and the 
length of time an individual had played an instrument. Those who started playing an 
instrument at a later age or stopped playing an instrument early showed fewer changes 
than those who started early and continued to play. Those who never played an 
instrument showed the least amount of change in the brain.

Source: Elbert et al. (1995).




