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CHAPTER 3 Genes, Evolution, and Environment

UNLOCKING THE SECRETS OF GENES

L 4

¥

&

In general, evolutionary psychologists study our commonali-
ties and bebavioral geneticists study our differences. Histori-
cally, mativists have emphasized “pature” and  empiricists
«purture” in explaining human behavior, but scientists today
understand that heredity and environment interact to pro-
duce our psychological traits and even most of our physical
ones. This interaction works in both directions: Genes
affect the environments we choose, and the environment
affects the activity of genes over our lifetimes.

Genes, the basic units of heredity, are located on chromosonies, |
which consist of strands of DNA. Our genes, together with
noncoding DNA, make up the human genome. Within each
gene, a sequence of four elements of DNA constitutes a
chemical code that helps determine the synthesis of a partic-
ular protein. In turn, proteins affect virtually all the struc-
wural and biochemical characteristics of the organism.

Most human traits depend on more than one gene pair,
which makes tracking down the genetic contributions to a
wrait extremely difficult. However, advances in technology
now permit scientists to survey many DNA elements at once.
An older method, the use of linkage studies, involves looking
for patterns of inheritance of genetic markers whose locations
on the genes are already known. But locating a gene does not
automatically tell us whatdt does or how it does it, or how
multiple genes interact and influence behavior.

HE GENETICS OF SIMILARITY

Evolutionary psychologists argue that many fundamental
human similarities can be traced to the processes of
evolution, especially the process of natural selection. They
draw inferences about the behavioral tendencies that
might have been selected because they helped our fore-
bears solve survival problems and enhanced reproductive
fitness; they then do research to see if such tendencies
actually exist throughout the world.

Many evolutionary psychologists believe that the mind is
not a general-purpose computer, but instead evolved as a
collection of specialized mental modules to handle specific
survival problems. Among the candidates for such modules
are inborn reflexes, an attraction to novelty, a motive to
explore and manipulate objects, an impulse to play, and
the capacity for certain basic cognitive skills, including a
rudimentary understanding of number. However, because
some behavior or trait exists does not necessarily mean
that it is adaptive or the product of natural selection.

Listen to an audio file of your chapter at www.mypsychlab.com

OUR HUMAN HERITAGE: LANGUAGE

& TTuman beings are the only species that uses language to ex-

press and comprehend an infinite number of novel utter-
ances. Noam Chomsky argued that the ability to take the
surface structure of any utterance and apply rules of syntax to
infer its underlying deep structure must depend on an innate
faculty for language, a mental module that is sensitive to a
universal grammar (features common to all languages).
Many findings support this view: Children from different
cultures go through similar stages of language development;
children’s language is full of overregularizations reflecting
grammatical rules; adults do not consistently correct their
children’s syntax; groups of children who have never been
exposed to adult language often invent their own; and young
fants are able to derive linguistic rules from strings of
counds. An innate capacity for language may have evolved in
humans because it enhanced the chances of survival and the
establishment of social bonds.

& On the other hand, some scientists have devised models of

Janguage acquisition that do not assume an innate capacity
(mmpiarer newral networks). Some argue that instead of in-
ferring grammatical rules, children learn the statistical
probability that any given word or syllable will follow an-
other and learn syntactic patterns from the co-occurrence
of nonadjacent words. And it seems clear that parental
practices, such as recasting a child’s incorrect sentence, de
aid in language acquisition. It is likely, therefore, that bio-
Jogical readiness and experience interact in the develop-

ment of language.

OUR HUMAN HERITAGE: COURTSHIP
AND MATING

& Sociobiologists and evolutionary psychologists argue thi
males and females have evolved different sexual an
courtship strategies in response to survival problems face
i the distant past. In this view, it has been adaptive fi
males to be promiscuous, to be attracted to young par
ners, and to want sexual novelty; and for females to |
monogamous, to be choosy about partners, and to pref
security to novelty.

& Critics argue that evolutionary explanations of infidel
and monogamy are hased on simplistic stereotypes of ge
der differences; that they rely too heavily on answers
questionnaires, which often do not reflect real-life choic
that convenience samples used in questionnaire studies:
not necessarily representative of people in general; ¢
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136 CHAPTER 4 The Brain: Source of Mind and Self

Some bioethicists and neuroscientists
feel that cognitive enhancement is per-
fectly fine, because it is human nature
for people to try to improve themselves
and society will benefit when people
learn faster and remember more. After
all, we use eyeglasses to improve vision
and hearing aids to improve hearing;
why not use pills to improve our memo-
ries and other mental skills? One team
of scientists has argued that improving
brain function with pills is no more ob-
jectionable than eating right or getting
a good night’s sleep. They wrote, “In a
world in which human workspans and
lifespans are increasing, cognitive en-
hancement tools . . . will be increasingly
useful for improved quality of life and
extended work productivity, as well as
to stave off normal and pathological
age-related cognitive declines” (Greely
et al., 2008).

Other scientists and social critics,
however, consider cosmetic neurology
to be a form of cheating that will give
those who can afford the drugs an un-
fair advantage and increase socioeco-
nomic inequalities. They think the issue
is no different from the (prohibited) use
of performance-enhancing steroids in
athletics. Yes, people wear glasses and
hearing aids, but glasses and hearing
aids do not have side effects or interact
negatively with other treatments. Many
neuroethicists also worry that ambitious
parents will start giving these medica-
tions to their children to try to boost the
child’s academic performance, despite
possible hazards for the child’s develop-
ing brain. One reporter covering the
pros and cons of neuroenhancers con-
cluded, "All this may be leading to the
kind of society I'm not sure | want to
live in: a society where we're even more
overworked and driven by technology
than we already are, and where we have
to take drugs to keep up” (Talbot,
2009).

How about using drugs not to en-
hance memory but to erase it—espe-

cially memories of sorrowful and trau-
matic events? By altering the biochem-
istry of the brain in mice or rats, or
using a toxin to kill targeted cells, re-
searchers have been able to wipe out
the animals’ memories of a learned
shock, their ability to recall a learned
fear, or their memory of an object previ-
ously seen, while leaving other memo-
ries intact (Cao et al., 2008; Han et al.,
2009; Serrano et al., 2008). If these re-
sults eventually apply to human beings,
what, again, are the implications?
Some victims of sexual or physical
abuse, wartime atrocities, or a sudden
horrifying disaster might welcome the
chance to be rid of their disturbing
memories. But could a “delete” button
for the brain be used too often, chang-
ing the storehouse of memories that
make us who we are? Could memory
erasure be misused by unscrupulous
governments to eliminate dissent, as
George Orwell famously predicted it

would in his great novel 1984? Should
we wish to erase memories that evoke
embarrassment or guilt, emotions that
are unpleasant yet enable us to develop
and retain a sense of morality and learn
from our mistakes? And would we come
to regret the obliteration of a part of
our lives, as Jim Carrey did in the film
Eternal Sunshine of the Spotless Mind?
Such concerns may be the reason that
most people, when asked if they would
take a pill to eradicate a painful mem-
ory, respond loudly and clearly: No,
thanks (Berkowitz et al., 2008).

In contrast, many people might say
"Yes, please” to brain-enhancing drugs.
But before they do, they will need to
think critically—by separating anecdotes
from data, real dangers from false
alarms, and immediate benefits from
long-term risks. What is to be gained
from neuroenhancers, and what might
be lost?

a Sen

decisiens,
work on tha

Okay, so what we're 0ing
4o do here is g0 in and inSecrt
se of humor, then we'll
*i“uj‘wien up the ability +to make
and if Time allows we’ll
4+ 4one deafrness...

Cosmetic Brain Surjary

Betsy Streeter/CartoonSteck Ltd, CSL
\g
o
P
%
™~
b



