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important to human affairs. If these questions are to be raised
—as certainly they should be among the boys and girls who will
be the adults of the near future—it should be made clear that
neither heredity nor environment is more important—that each
serves in a different way. Heredity provides the equipment, but
the environment decides how much of that equipment may be

. used. Heredity sets the upper limits beyond which environment

can accomplish nothing; the environment may sct a lower limit,
above which the best of heredity is useless. The future of society
depends on the quality of its heredity and on an environment
capable of bringing out the maximum of these hereditary
capacities. '

5. Eugenics. Eugenics s, admittedly, one of those com-
posites which are known as applied sciences. Whether it is
soundly enough established to be included in any science course,
and whether it should be discussed with high school or even col-
lege students, are questions that have caused some concern to
biology teachers. Only recently have there been indications that
cugenics is going to find a permanent place both in high school
and college teaching. Events of the last decade have made the
younger generation wonder how far genctic factors account for
the dependence of a third of the population on the other two-
thirds, even in times of prosperity. It is one of the most hopéeful
signs for the future that young people are becoming interested
in problems of human breeding. The careful scientist some-
times replies that very little is in actuality known about human
heredity; but this seems no good reason for withholding scientific
support from the application of what is known. To some of
us it appears better to have eugenics kept closely connected with
its chief scientific basis, genetics, than that it should be handled
by propagandists in some other field.

The objection is raised by some of the older high school teach-

ers that any discussion of human heredity may make young stu-:

dents morose, and be a cause of needless worry to youth who
are not yet facing the issue of marriage. But ideas of eugenics,
like most sex instruction, come too late if they are reserved for
married adults. There is a growing belief that eugenic ideas.
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should be given boys and girls at least as early as their first inter-
ests in companions of the opposite sex. This means that the
instruction must begin in the early high school years. Since
very few of the high school students ever get into college classes
in eugenics, the instruction in the high schools must go far
e_nough to hold over until the youth contemplates actual mar-
riage.

There is some organized opposition to certain aspects of the
eugenics program, and its introduction into the high school, and
even into the colleges, must depend strictly on scientific founda-
tions, In working out his policies in eugenic instruction, each
teacher must proceed slowly until experience has shown just how
I{mch can be effectively offered adolescent boys and girls. An-
Pcipat'mg what is hardly yet in the elementary texts, the follow-
H[llg may be submitted as the first materials from which to
choose:

The heredity of a fair list of morphologic, physiologic, and
psychologic characters in man is now certainly established, and
a fair understanding of their course in heredity is now to be had.

There is every reason for believing that the effects of heredity
and environment are as significant for man as for the other
organisms which have been studied.

More than 2 per cent of our population is hopelessly dependent
because of mental defects that are known to be hereditary. There
is no record to show that this group ever produces any individuals
that are socially valuable.

' The percentage of hereditary defectives is constantly increas-
ing, because such defects are spread by apparently normal as well
as by abnormal individuals. The normal individuals from heredi-
tarily defective families may carry the defects in recessive genes.

We face an indefinite increase in the number of such defectives
unless we can in some manner prevent reproduction in these indi-
viduals. Already the care of these defectives costs more than
the education of all the college students in the country.

The complete isolation of all such defectives {which no state
has yet been able to afford), or their sterilization, are the only
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two methods available for controlling the spread of hereditary
defects.

While it would be very difficult to decide which was the
socially more important and which the socially least ix-nportant
half of any population, there would be Iittle.diﬂiculty in select-
ing the 10 per cent which is the greatest drain on the advan-ce-
ment of our social institutions. The limitation of reproduction
among this 10 per cent may be necessary before we can expect
any decrease in the number of helpless dependents. How the
control of the group may be accomplished is a matter of debate.

While the mass of the socially worth-while individuals, and
even some leaders have come from the middle classes, the data
abundantly prove that most leaders have comc.from the group
which is the best equipped in hereditary capacity and environ-
mental training. .

Young people who are hereditarily sound and.enwronmente.llly
privileged may contribute to the quality of society by planning
to have as many or more children than the average for the wholf:
population. With less than three children to a family, the heredi-
tary line which they represent will soon becorne extinct, and
society deprived of the qualities carried in that line.

6. Evolution. It is difficult to understand how any ade-
quate presentation of biologic principles can be made without
reference to evolutionary concepts. The whole scheme of taxo-
nomic classification, and one’s interpretations in comparative
morphology, physiology, and behaviar, are influenced ‘t.)y the data
on evolution. There is no part of modern biology w}‘uch has not
been affected by this idea; and even though there is not com-
plete agreement as to the particular factors that have been in-
volved in evolution, there are no biologists who are not agreed
that evolution has occurred. .

While the biology course will, then, of neces§ity include evo-
lutionary ideas and material, the teacher of beginners, especially
in the high school, should confine himself to thoroughly_ estab-
lished data, and omit references to evolutionary items which are
not required for an understanding of biologic essentials.
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Specifically, the data considered may be such individual varia-

tion as every man can sce in the human, in plants, and in the
animals about him, and the records from domesticated and lab-
oratory organisms. No one, unless he is ready to insist that black
is white, is likely to object to such material. Such everyday facts
are well known to the farmer who grows improved breeds of cat-
tle and grains and fruits which were not in cxistence a half cen-
tury ago. The man who gardens for recreation is aware of the
endless list of new kinds of flowers, shrubs, and trees which sci-
entific horticulture has to offer him. The housewife who deals
in a modern fruit and vegetable market cannot help but know
that the old varieties have given way to new—to varieties which
are astounding departures from the things that were available in
grandmother’s day. These everyday instances of variation and
improvement, taken in connection with the abundant laboratory
experiments on heredity, are, after all, the soundest bases for
generalizations in evolution. The data from comparative
anatomy, physiclogy, embryology, and even fossils are more cir-
cumstantial, and nced not be pressed with elementary classes.

The evolution of man is, by some, conceived to involve spe-
cial problems which lie outside of science. High school students
arc hardly qualified to evaluate all the data; and under the cir-
cumstances one is probably not justified in presenting bare con-
clusions on one side of the argument. In the high schools it
would be a fair avoidance of prejudice to refuse to discuss human
evolution. With college students, the situation is, of course, quite
different,

It is to be noted that there are no state laws which seriously
interfere with the presentation of strictly scientific data, in this or
in any other field. There is good evidence that the public, prac-
tically everywhere, is ready to allow the presentation of estab-
lished fact, although it may resent the use of the science to put
across ideas that involve (even in part) another field of
thought. The biology teacher who cannot present evolution
without offending a community is probably indiscreet in the
handling of the material.
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CHAPTER XXII

TEACHING PROBLEMS IN ECOLOGY

EcoLocyY Is THE SCIENCE WHICH IS
concerned with the relationships of
organisms and their external envi-
ronment. Since it is a characteristic
of protoplasm that it readily reacts
to stimuli, the ecologist considers
that the reacting organism in its en-
vironment is nearer reality than sin-
) gle plants and animals, or such
gle‘lts of organisms as are brought into laboratories for examina-
.Thc o!dcr natural history consisted in large part of ecology
with which were combined portions of what are now callcci
taxonomy and behavior. The formal development of modern
ccology is a thing of the last two decades.

OBJECTIVES

L. Interesting students. For average future citize
will meet the? hvmg world under natural rgather than unc;]scr ‘l,‘:;(-)
oratory Cf)ndmons, ecology and behavior will probably contribute
more of interest than any of the other biologic sciences.

2. Practical applications. There is no science which con-
tains as much applicd biology as ecology. Here are the biologic
!:)ases of the problems involved in any search for food and cloth-
ing among the plants and animals of the world; the utilization
of favorable environmental factors in the production of crops;
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