
BIOLOGICAL MODEL
Is Personality Genetically Determined?

The age old question: What influences variation in
personality most strongly, genetic or environmental
variations?

Vt = Vg + Ve + Vm

Vt = Total observed variance of a trait 
Vg = Variance due to genetic differences among people
Ve = Variance due to environmental or experiential

factor
Vm = Variance due to measurement error and
unsystematic temporal fluctuations.

Nature / Nurture Controversy

Sir Francis Galton 
(1822-1911)
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Brought the spirit of evolution to bear on psychology in
work on the problems of mental inheritance and
individual differences in human capacity.

Galton proposed that individual greatness or genius
follows family lines with a frequency of occurrence that
was too great to be explained on the basis of
environmental influences.  His data of the ancestries of
famous and influential people—scientists, physicians,
military leaders, banks, etc.—not only revealed not only
inherited genius, but specific forms of genius

He developed the statistics to subjects his data to the test 
“co-relation”

On the basis of statisical analysis, Sir Francis concluded
that genius and superior character are inherited.

He took a sample of 977 noted men, each so outstanding
as to be 1 in 4000, according to his estimates based on his
statistics.  He ranked them into classes or categories and
found that eminent men are highly more probable to have
a eminent father than do average men.  Eminence and the
lack of it, was, therefore a function of heredity.

Can you find anything wrong with his conclusion?
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He proposed the humans like domestic animals could be
breeded to produce a superior human

Eugenics 

We have in the last fifty years experience a shift back to
the nature side of the nature/nurture argument. Why the
swing?  DNA was a molecule that had been discovered in
the late 19 century.  In the 1950s, researchers finally
unraveled the code making it possible for defining
specific genes for specific features.

David C. Rowe
(University of Arizona)

Rowe presented a major criticism for most family studies
that have looked at family environmental variation and
developmental outcomes in children

Rowe stated the research design is flawed.  Something
has been left unaccounted for: namely, variation in genes
that parents and children share.

In 1960s, a private adoption agency in Texas
routinely administered MMPI personality and IQ tests to
the unwed mothers before their children’s birth.  With
these records available, researchers could compare the
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birth mothers scores to their children and also compare
the children with their adoptive parents and siblings. 

Classical Twin Design
Two kinds of reared-together twins ( Identical Twins--

(Monozygotic Twins [MT] and Fraternal Twins--
Dizygotic Twins [DT]) are compared

It is true that an adoptive parent resembles only one
kind of child in his or her family, the biological child
[in contrasted to the adopted child].  The MMPI traits
could not be predicted from the adoptive parents’. 
Yet the MMPI traits could be predicted from their
birth mothers’ MMPI traits (r= .18, n = 135 [p < .05] ). 
Thus we fully recover the fully expected of family
resemblance once we have information on a biological
parent—even a biological parent whose contact with
her child was limited to a few hours or days after
birth.  The observations lead strongly to the inference
that what creates parent-child resemblance in natural
families is biology, and that no process of imitation,
modeling, or emotional identification is required to
induce it.

Rowe, 1994, p 70

Do you see anything wrong with his conclusion and
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statement?

r is a correlation coefficient a number between 1.0 and
-1.0 which is a measure of how two variables covary. 
In other words to what degree does the variance of
one variable relate to another variable.  

.18 shows a positive relationships which is statistically
significant at the .05 level.  You can publish this

A correlation coefficient does not state what percentage
of the variance is shared by two variables, only the
strength and direction of that variance.

Coefficient of Determination The proportion of the
variance shared by two variables.  In other words, how
much in the variance you can predict knowing the
variance in a second variable.  Take Monozygotic twins.
How much would you know about one twin if you know
the other twin’s personality?

Coefficient of Determination = r2

if r = .18, then r2 = .0324 or 3.24%

Coefficient of Nondetermination
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Coefficient of the Residuals
How much you don’t know of the personality of one twin
given that you know the personality of the other twin.

1 – r2xy

1-3.24% = 96.76%
In other words, we see the vast majority of the variance
between the twins is unknown.
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