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WHERE IS BIOLOGY TAKING US?
by Robert S. Morison
We in the United States have always held institutionalized education in high respect and, second
only to our Soviet friends, have looked to it to solve
all manner of individual and social evils. As it becomes more and more capable of actually doing so,
its prestige must necessarily increase concomitantly. What, then, are the probable consequences of
the increased prestige of institutionalized education? No doubt there will be a considerable number, but I should like to look particularly at its effect
on more traditional ways of transmitting accumulated experience to a new generation and to lay
before you my reasons for believing that, as public
recognition of formal education continues to rise,
the prestige and influence of the family will continue to decline. As you will see, many, if not all, of
the reasons have a strong biological cast. Whatever
the reasons, if the conclusion is approximately correct, we would do well to try to predict and prepare
for the consequences-some of which will be of
biological and all of which will be of great psychological and sociological importance.
The principal reasons for expecting a decline in
the prestige of the family may be briefly listed:
1. The family, which is a fine mechanism for
transmitting conventional wisdom in a relatively
static society, is relatively poor at assimilating and
transmitting new knowledge essential to survival
in a rapidly moving world.
2. Growing awareness of the population problem and of human genetics weakens the prestige
of the family as the basic unit of reproduction.
3. Increasing knowledge of the plasticity of the
human nervous system in early life will encourage
further invasion of the home in the name of ensuring equality of opportunity.
Let us now explore the first of these propositions
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a little more fully: the inadequacy of the family
as a transmitter of knowledge. Survival in the modern world depends on a rapid mastery of new
knowledge. One of the clearest examples, and a
nice biological one at that, is to be found in the production of food.
By and large, the most successful nations today
are those that have conscientiously applied modern
biological knowledge to the raising of food. The
invention of the spinning jenny made such a difference in the social and economic life of Western
Europe that, ever since, we have been taught to
think of the Industrial Revolution in terms of the
dark satanic mills of the 19th century, and the spotless, brightly lighted production lines of the 20th
century. But none of this would have been possible
if agriculture had not been made more productive
at the same time. In recent years the rate of production per man-hour has been increasing more
rapidly in agriculture than in conventional industry.
Ironically enough, it appears that the continuing
backwardness of most Communist countries, when
measured in terms of standard of living, has been
due primarily to a failure to assimilate modern agricultural practices-partly for doctrinal reasons and
partly because of simple errors in planning.
When we shift our view from the survival of nations to the survival of the individual farmer, the
principle is the same, but the poignancy of the situation becomes much clearer. The individual farmer
who fails to keep up with the flow of new knowledge
is out. In my own state of New York the dairy business illustrates the trend. In 1930 the number of
individual dairy farms reached a peak of 70,000. In
1964 the number had fallen to 36,000 and is still
declining rapidly. Milk production has nevertheless
increased by nearly 50 percent. To be sure, individual farms are larger in terms of acres, but the number of men employed per farm has remained relatively constant-more constant in fact than anything
else in the dairy business.
One obvious social consequence of this change
has been the heartache of 35,000 farmers who have
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We may now be approaching the end of this
dualism. There are several reasons for believing
that we can no longer keep our system of moral
values and our system of scientific expertise in
separate, watertight compartments. Perhaps most
important is the fact that science, and especially
biological science, has produced evidence to reinforce some ancient exhortations and weaken the
hold of others and has invented, or at least called
attention to, the significance of an entirely new
range of good and bad behavior.
Take a perhaps morally trivial, but practically
very important, example of my first point: The Surgeon General's report contains far more and far better reasons for not smoking than all the exhortations
of the Epworth League put together. Admittedly,
the statistics do not yet support the notion that appeals to scientific analysis will be any more effective
as guides to right conduct than appeals to divine
revelation or parental authority have been in the
past. So far, unfortunately, it is easier to show how
the progress of knowledge weakens the older sanctions than to demonstrate its ability to establish
new ones.
Nevertheless, it seems reasonable to expect that,
however slowly, we will increasingly look to careful
evaluation of evidence on outcomes of alternative
courses of action as a guide to right conduct. Insofar as the family is unable to assimilate and transmit such evidence, it will continue to lose its already
dwindling influence in the area of morals and ethics.
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My second point concerns the impact of biological knowledge on the concept of the family as the
unit of human reproduction. No longer can a mother
and father take satisfaction in unrestricted reproduction as the straightforward fulfilling of God's
injunction to go forth and multiply. The evidence
is convincing that, beyond a certain point, reproduction is not a social good but an overwhelming
social evil. The father of a large family must inJanuary 1967

creasingly exchange the swelling pride of the paterfamilias for an embarrassed giggle over his carelessness or ineptitude.
Even if we admit in principle, as most of us do,
that some families ought to have more children
than others, it is not easy to specify the numbers in
particular cases. For society as a whole it is not too
difficult, perhaps, to arrive at some quantitative
figure for the rate above which a population curve
should not rise. For the individual, the problem
is far more complicated, since before he can settle
the quantitative question, he must involve himself
in some very difficult qualitative questions or value
judgments as well.
Even if a government decides that the average
family should consist of 2.5 children, the ultimate
social decisions must emerge as the sum of a very
large number of individual decisions. The presumption is that families with "good genes," skill in
raising children, and sufficient money to sustain
a good standard of living (but not so much as to
spoil or corrupt their children) should have more
children than families that don't enjoy these advantages. But who is to say what are the good genes,
or who has the most suitable childrearing practices,
or who will dispense just the right amount of money? Even the purely biological considerations are
not simple.
Perhaps the easiest cases are the clearly negative
ones. For example, a known carrier of a more or less
fully expressed dominant defect as disastrous as
Huntington's chorea will probably have little difficulty electing to forgo the raising of natural offspring. But what about the unusually talented who
also carry a recessive gene for something like pancreatic fibrosis or sickle cell anemia? If one of them
marries another carrier, the chances are one in four
that any children they have will exhibit the defect.
How is this to be balanced against the chances of
~roducingunusually capable offspring? If the carriers try to avoid the dilemma by identifying noncarriers as prospective mates (and the progress of
science makes such identification increasingly possible), they will merely contribute to spreading the
defect ever more widely through society, so that
succeeding generations of carriers will find it ever
more difficult to find suitable mates.
Consideratictos like these have led some very
eminent geneticists to suggest abandoning the concept of the family as the unit of human reproduction
in order to follow theoretically more suitable models
derived from animal husbandry. Even more dramatic are the possibilities now being conjured up
of eliminating defects and producing unimaginable
virtues by tinkering with the genetic code itself.
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Even though it seems unlikely that a substantial
number of people will shortly abandon classical
methods of reproduction for the models derived
from animal husbandry or bacterial transformation,
it is undeniable that the progress of science is bringing about a growing separation between the phenomena associated with sexual attraction and those
involving reproduction per se. Much of the conventional moral apparatus of almost all societies
has, however, been based on the assumption of an
extremely close tie between the two. Clearly, we are
in for some big changes, the social consequences of
which are not easy to see.
Much attention has of course been given to presumed changes in the premarital habits of our adolescent and college populations, though there is
relatively little real evidence as to how extensive
these changes really are. Much more important, it
seems to me, are the changes which may come in
the institution of the family if sexual behavior and
reproduction become completely separated from
one another.
Many of us who have become impatient with the
Roman Catholic church for the deliberate way in
which it has approached the population problem
must sympathize with the reasons for its reluctance.
Although there is a tendency to play down the
purely theological aspects of the situation, the problem for the church is still basically involved with
abandoning the natural-law position that the point
of sex is reproduction.

"All the evidence we have
points to the importance for
future development of influences
brought to bear during the first
five or six years of life."

Once the two are separated, society will have to
struggle on the one hand with defining the nature
of interpersonal relationships that have no longterm social point other than the satisfaction of the
individuals concerned. On the other hand, it must
seek new ways to ensure reasonable care for infants
and children in an emotional atmosphere that lacks
biological reinforcement through basic sexual and
parental drives. Although there are plenty of examples of successful foster mothers and fathers, the
application of the principle on a much wider scale
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than at present would seem to require a far higher
degree of moral sophistication than the average
person is likely to possess. It may, for example, be
only the unusual husband who will feel very warmly
about the children that result from the artificial
insemination of his wife.
A third type of assault on the integrity and authority of the family is almost certain to grow out
of our increasing knowledge of the biology and
psychology of infancy and early childhood. Although relatively little is known in this area with
any real certainty, all the evidence we have points
to the importance for future development of influences brought to bear during the first five or six
years of life. These are the years which the child
ordinarily spends in the bosom of his family, and the
evidence is accumulating that this fact is primarily
responsible for the relative fixity of the socioeconomic class structure of a country like the United
States.
Just as a wider appreciation of the science of
genetics has made a pleasant 18th century fantasy
of the stirring phrase "all men are created equal,"
growing knowledge of the plasticity of the human
nervous system, of critical periods in development,
of the phenomena of imprinting and releasing, as
well as of conditioning and stimulus-response learning, have made it quite clear that it is idle to talk
of a society of equal opportunity as long as that
society abandons its newcomers solely to their
families for their most impressionable years.
The institution of such programs as Head Start
testifies to the growing awareness that society must
in effect invade the sanctity, or at least usurp some
prerogatives, of the home if it is to assure equal
opportunity for all. As society itself becomes more
complex and demands an even higher standard of
emotional and intellectual competence from all its
members, it seems increasingly unlikely that at any
level it can rely exclusively on the haphazard educational ~roceduresprovided by home environments during the impressionable first six years of
life.
Let me say here that I am not advocating that the
family be abolished. I am merely pointing out that
some of its functions have already been taken over
by other social agencies and that more are likely
to follow.
We have already accepted with only a minimum
of protest the principle that children who don't get
enough food a t home should be properly fed at
school, although it must be admitted that this social
advance was facilitated by the fact that many normally Republican states were at the time producing
excessive amounts of grain a n d dairy products.
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There is still some difficulty in providing sex education in school for the children of parents too dogmatic or too squeamish to provide it at home, but
the opposition is crumbling. Somewhat curiously,
the major public opposition to invasion of the home
by the State seems to center at present on the right
of the parents to decide whether or not their children shall have dental caries.
As evidence accumulates that infants who have
mobiles floating over their cribs develop hand-eye
coordination faster and that those who have books
at home learn to read earlier than those who don't
have these amenities, it seems inevitable that society
will see to it that aids to development are provided,
lust as it now provides vaccinations and school
lunches.

"It is an induction
from experience that the most
educated people in a society are
the least conformist and
the most innovative."

I t is not very hard to believe that on balance the
expected erosion of parental responsibility in certain areas will be good for the child. It is less easy
to be sure of the effect on the parents. The principal
fear of those who would keep society, or the even
more frightening State, out of the home is that too
much control of growth and development will reduce the freedom of the individual and in the long
run produce a colorless, conformist society. I have
relatively few worries on this score. Education has
never been successful in turning out the exact
product that the educators had in mind, and I am
reasonably confident that it never will. To use a
phrase taught me by L. J. Henderson, "it is an induction from experience" that the most educated
people in a society are the least conformist and
most innovative. The Reformation was sparked by
highly trained monks like Luther and Calvin, and
in our own time the leaders of the Russian Revolution were drawn from the educated intelligentsia
of the old regime. Conversely, those who worry
about the conformity of the organization man
should reflect that the greatest conformist of all
history has been the unlettered peasant, whose ways
are much the same on every continent and have
scarcely changed in 4,000 years.
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The real point of bringing education into the
home at the earliest possible age is not to induce
conformity but to cultivate the plasticity, the almost infinite adaptability of the human nervous
system. Deprived of appropriate sensory inputs at
an early age, it may never realize more than a fraction of its capacity. Stereotyped behavior is not the
result of training, but of deprivation. It is hard to
see how enriching the environment and increasing
the contacts of young children can do other than
increase their capacity for intelligent choices later
in life and thus free them from both external and
internal constraints that normally limit personal
freedom.
The difficulties that are likely to arise are of quite
a different sort and would, in the first instance, be
visible in the parents. Insofar as parents are relieved
of responsibility for their children and the importance of the family becomes diffused throughout
society at large, the parents are likely to feel less
significant in the scheme of things in general. It is
now commonplace to notice that it is in the so-called
advanced countries, where the problems of immediate survival have largely been solved, that men
are least convinced that life has any real point.
Lacking the spur of hazards to their own lives, many
people find a feeling of significance in their role as
parents. For example, I have not felt seriously anxious in an airplane since my children reached the
age at which they could quite obviously take care
of themselves. One way of interpreting this phenomenon is to say that life means somewhat less to
me now that I recognize that my continued existence is less important to my children.
If we are right in predicting that in the future
almost everyone will have fewer children, that for
sound genetic reasons an increasing number will
have no children at all, and that society will take a
larger share of responsibility for the welfare of the
children who manage to get born, it seems inevitable that larger and larger numbers of people will
be deprived of the pride of parenthood; and by so
much will their sense of worthiness in general be
diminished.
If all this is even approximately right, it would
seem essential to set about devising substitutes or
sublimations. Somehow people must be made to
expand their sense of loyalty and responsibility to
include a larger share of the human race.
Such an expansion of responsibility is pressingly
important on other grounds, for the advance of biological knowledge has created new misdemeanors if
not induced new sins. I t is no longer sufficient to
assess our behavior in terms of its results on those
immediately around us. Much of what we do has

"Somehow people must be made to
expand their sense of loyalty
,
and responsibilty to include
a larger share of the human race."

some sort of numerical probability of injuring someone else we have never seen, on another continent
perhaps, or even in a generation yet unborn. As we
sum the increasing probabilities of these adversities,
we find life growing intolerable for a large share
of the human race. We are thus becoming statistically responsible for the purity of the air we
breathe, the water we drink, and the safety of the
highways we drive on; but, so far, it is hard for us
to feel a statistic. And, without the proper feeling,
few of us can be moved to change our behavior.
Perhaps the most important social consequence to
be hoped for from our increase in biological knowledge is the development of the ability to feel statistical meaning keenly enough to make us modify
our actions in adaptive directions,
Maybe it will take some drastic biological mutation, but when it comes, we will give up smoking
when. we read the Surgeon General's report, feel
as pleased with ourselves for not having children as
we now do for having them, and be delighted to get
together with our fellows to fluoridate our water or
to cease and desist from pouring incompletely
burned hydrocarbons into our atmosphere.
What can we do short of the proposed drastic
mutation, which in any case will come too late?
Clearly, we must turn to the more rapid way of
changing human behavior and rely on cultural
rather than biological evolution. Here we find that
one of the very real difficulties in reaching a general
solution to the human predicament lies in the inescapable biological paradox: we experience life as
individualswhile in the long run we survive as members of society.
Our homeostatic apparatus, which has come
down to us from a former generation, is geared to
producing intensely personal sensations of hunger,
pain, fear, and rage whenever our existence as individuals is threatened. Our dependence on a social
context is less clearly defined in immediate consciousness. At the level of social organization represented by the family, for example, certain basic
attractions and responsibilities are built into our

biological structure in the form of sexual and maternal love and a somewhat more uncertain and
ambivalent sense of filial dependence. As we go up
from there through the village, the tribe, and the
State to the comity of nations, the ties that bind
derive less and less from instinctive patterns or immediate conscious sensations and more and more
by inference and abstraction.
Society has therefore had to invent ways of coupling its needs to the emotional apparatus of the
individual. Religion and art were two of the most
important of such inventions. In an earlier time a
large proportion of artistic production served a
patriotic or religious and, in consequence, a social
and moral purpose, by making the individual feel
in his bones the importance of dying for his country
or, at a higher and more abstract level, the mystical
unity of the brotherhood of men as children of God.
Now we seem to face unprecedented demands
for mobilizing all possible aids to help the individual perceive the needs of society at large and
identify himself with these. Not only have the social
and economic developments of the last few centuries made everyone far more dependent on everyone else for the means of subsistence, but the
responsibility for development of the individual
personality even at very early stages is shifting
from the family to society at large. Conversely, an
increasing number of individuals must seek emotional security and a sense of significance in roles
which greatly transcend the classic limits of family
or village.
In view of these obvious and pressing needs it
is certainly curious and probably rather terrifying
that so large a proportion of the artistic and literary
community has opted out of society and elected
instead to stand aside like a Greek chorus chanting
over and over again, "See the unhappy man who
can do nothing other than endure the existential
suffering forced on him by a hostile and malformed
society."
These are not merely the thoughts of an unfeeling biologist striking out at random against another
culture. A far more penetrating analysis of the state
of modern literature and its impact on the university
and intellectual world generally may be found in the
recently published essays and lectures of one of the
finest humanist critics of our time, Lionel Trilling. The principal message of these papers is quite
explicitly that modem letters are oriented against
society-not, as used to be the case, against a particular society or a particular outmoded social norm,
but against the very idea of society, in other words,
of any society at all. As a biologist, I find the biological consequences of such an attitude terrifying.
Engineering and Science

