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computerized axial tomography (CAT) scans on the skull 
of Phineas Gage to determine the manner in which the rod 
was projected through his skull. Using these same CAT 
scans, John Van Horn and his colleagues (2012) sought to 
model damage to the white and gray matter of the brain. 
In order to estimate the damage to Gage’s brain, these 
researchers examined the white matter connections of 110 
healthy male individuals 25 to 36 years of age using brain 
imaging techniques. They suggested that Gage suffered 
from damage to the left frontal cortex and that impairment 
to network connectedness between the left frontal area 
and other brain areas would have been considerable. This 
modeling is shown in Figure 3.2.

The basis of every case study is the clinical notes of the 
professionals. Diagnosis and treatment notes are kept for 
each individual these professionals see. The case study offers 
an opportunity for an in-depth examination of an individ-
ual’s manifestation and experience of psychopathology. It 
is particularly important for the description of rarer condi-
tions in which the salient factors are not yet well understood. 
However, it is difficult to know from a case study whether 
the relationships described were unique to that individ-
ual or could be generalized to others with the disorder. As 
such, it is perhaps most useful for directing future research 
concerning the critical variables involved in the disorder.

Naturalistic Observation:  
Just Looking
If little is known about a particular phenomenon, it often 
is useful simply to watch the phenomenon occur naturally 
and get a general idea of what is involved in the process. 
Initially, this is accomplished by observing and describing 
what occurs. This scientific technique is called naturalistic 
observation. A classic example of this approach is Charles 
Darwin’s observation of animals in the Galápagos Islands. 
He carefully noted their appearance and environment. The 
observations formed the basis of his theory of evolution. 
Psychologists have used naturalistic observation techniques 
to study children and adults, as well as the interactions of 
those in a mental hospital. New technologies such as video 
or audio capture have allowed for even greater possibilities.

Using a naturalistic observation study, Rachel Tomko and her colleagues (2012) collected 
data from individuals with borderline personality disorder (BPD) and other individuals with 
depression. These researchers wanted to better understand the social and emotional interac-
tions of individuals with these disorders. As you will read in later chapters, individuals with BPD 
may show emotional instability such as an angry outburst. Those with depression do not. The 
researchers used a device that periodically recorded 50-second snippets of audio. What these 
researchers reported was that individuals with depression were more likely to spend time alone 
if they had previously been angry. Individuals with BPD did not display withdrawal from others 
after anger and at times showed the opposite.

naturalistic observation: 
research method based on 
observing and describing the 
phenomenon occurring naturally, 
without manipulating any variables

FIGURE 3.2  Three-Dimensional  
Reconstruction of the Rod
Hanna Damasio and her colleagues (1994), using photographs 
and X-rays of the skull, created a three-dimensional 
reconstruction of the rod in Gage’s brain, including the entry 
and exit points. Panel A shows the skull itself, which can be 
seen at the Warren Anatomical Museum at Harvard Medical 
School. Panel B shows a CAT image in which volumes were 
reconstructed and spatially aligned, Panel C is a rendering 
of the Gage skull with the best-fit rod trajectory and provides 
an example of the fiber pathways in the left hemisphere 
intersected by the rod. Panel D is a simulation view of the 
interior of the Gage skull showing the extent of fiber pathways 
intersected by the tamping iron.
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