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In Illinois a century ago, research
i applied seience—vesearch formal-
ized to the extent of being recorded
in print—was just gettine under
way. The time was one of rapidly
expanding agriculture, hordes of
hungry insects, and distressed and
vocal farmers. Because this research
came in answer to the needs of the
time, most of it was biological.

Making known the results of scien-
tific research was then, as now, a
major problem. Of the few tech-
nical journals then in existence in
North America, most were published
on the distant Atlantic seaboard.

Organization of the Illinois State
Agrieultural Society in 1853 and the
[linois State Hortieultural Society
in 1856 opened to Illinois biologists
of the mid-nineteenth century two
important publication outlets. The
transactions of these societies car-
ried many well-written papers based
on careful observation, experiment,
and study. Subjects of papers in-
cluded the origin and character of
prairie soils; birds of Illinois most
interesting to the agrieulturist;
strawberry culture on the prairies;
cultivation, use, and value of the
osage orange hedge; tree ceulture on
the prairies; and the education of
farmers’ daughters.

Founding of the Illinois Natural
History Society in 1858 gave biolo-
gists of the state still other oppor-
tunities for making known results
of their research. At annual meet-
ings of the society, well-conceived
papers on biology were read, and

most of them were later published.
Previous to 1853, the Prairie
Farmer, founded in Chicago 12 years
earlier, was the principal publication
cutlet for Illinois biologists. Al-
though this periodical was frankly
slanted toward the practical tiller
of the soil, it regularly published
technical reports by well-trained,
even though largely self-trained, sci-
entists. The high quality of these
reports was in contrast to the char-
acter of some of the articles by
farmer-readers with less exacting
standards of research; in those days
every farmer was his own agricul-
tural experiment station.
Prominent among Illinois biolo-
gists of mid-nineteenth century—
men who stressed the application of
seience—were John A. Kennicott, a
physician, school teacher, and hor-
ticulturist ; William Le Baron, phy-
sician, ornithologist, and entomolo-
gist; Cyrus Thomas, lawyer, preach-
er. teacher, mammalogist, and en-
tomologist ; Jonathan Baldwin Turn-
er, college professor, horticulturist,
and espouser of causes; Benjamin
Dann Walsh, classical scholar, farm-
er, lumberman, and entomologist.
Applied biological research of
the time took mainly two courses:
1) propagation of varieties of
plants adaptable to the prairie
soils; and 2) attempts to reduce the
numbers of insects that with frus-
trating regularity ruined the erops.
With the opening of the Illinois
country to settlement had come trav-
elers or pioneer residents interested
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in naming the plants and animals.
Although interest in systematies con-
tinued, by 1860 the emphasis in most
biological research had become prin-
cipally utilitarian.

Many individuals contributed to
this echange, In response to needs of
the time, they shifted the emphasis
to life history studies that had direct
bearing on the control of noxious
insects, to the breeding and culture
of plants, and to other studies that
promised to make life pleasanter
on the prairies. They employed
trial and error techniques that by
present standards would be consid-
ered clumsy and crude. However,
they were serupulous observers and
prodigious workers who had no fear
of new ideas. Among their written
records are to be found scientifie
concepts that seem modern even
today.

For example, they were aware that
catastrophic environmental changes
may be caused by man. Nearly 100
yvears aco, Walsh (1861:339) wrote:
““Now it is universally the case, that
whenever man, by his artificial ar-
rangements, violates great mnatural
laws, unless by some artificial means
he can restore the overturned bal-
ance, he pays the penalty affixed to
his offense.””

11linois biologists of a eentury ago
were aware that man possesses possi-
bilities of controlling nature through
nature—that injurious insects can
be controlled by natural agents, not
only by birds but by other insects.
Walsh (1861:340-341) advised his
readers that ‘‘one of the most effec-
tive means of controlling noxious
insects is to be found in the arti-
ficial propagation of such cannibal
species as are naturally designed
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to prey on them,'’ and that, so far
as he was aware, ‘‘cannibal insects
have never yet been bred for utilitar-
ian purposes, yvet it is by no means
an uncommon practice to colleet such
as are found at large in the woods
and fields, and apply them to subdue
some particular insect that is annoy-
ing us.”’

The mid-century effort to make
science practical, to bring it to the
level of people who could make im-
mediate use of it, was not an isolated
movement, It abetted and was abet-
ted by the crusade for industrial
education. A number of individuals
active in one cause were involved in,
or at least sympathetic toward, the
other. .Jonathan Baldwin Turner,
dedicated leader of the industrial
education movement, was a prom-
inent member of the State Horti-
cultural Society and first President
of the Illinois Natural History
Society.

In a long letter addressed to a
committee representing farmers who
had heard him speak at Granville,
Illinois, in November, 1851, Turner
outlined his plan for industrial edu-
cation. Of its background he wrote
(Turner, 1855: 369-370) : ““ All civil-
ized society is, necessarily, divided
into two distinet co-operative, not
antagonistic classes — a small class,
whose proper business it is to teach
the true prineiples of religion, law,
medicine, science, art and literature ;
and a much larger class, who are en-
gaged in some form of labor in ag-
riculture, commerce, and the arts.
For the sake of convenience, we will
designate the former the PROFES-
RIONAL, and the latter the iINpDUSTRIAL
class; not implyving that each may
not be equally industrious— the
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one in their intellectual, the other in
their industrial pursuits.”

Turner maintained that the col-
leges and universities of his time
were designed for the professional
class and he advocated the establish-
ment of institutions of higher learn-
ing specifically adapted to the edu-
cation of mechanies and farmers—
the 95% of the population he
thought might be included in the
industrial class.

In a pamphlet entitled The In-
dustrial League of Illinois (Carriel,
1911:115-119), Turner asked, ‘“Can,
then, no schools and no literature,
suited to the peculiar wants of the
industrial classes, be ereated by the
application of science to their pur-
suits? Has God so made the world
that peculiar schools, peculiar ap-
plications of science, and a peculiar
resultant literature are found in-
dispensable to the highest sueccess
in the art of killing men, in all states,
while nothing of the kind can be
based on the infinitely multifarious
arts and proeesses of feeding, cloth-
ing, and housing them?"’

He lectured and lobbied cease-
lessly, until his friend Abraham
Lincoln in 1862 signed the Morrill
Act that provided for land grant
colleges—and then until the Illinois
Industrial University at Urbana,
now the University of Illinois, was
chartered in 1867.

In agreement with Turner in the
effort to make scientific learning
available to the masses, Walsh
(1868:9), as the first State Entomol-
ogist of Illinois, wrote that his an-
nual report for 1867 was ‘‘intended
chiefly for the use of common folks,”’

Walsh (1868:10) wrote further,
““If there is one thing which T have
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at heart more than another, it is to
popularize Seience—to bring her
down from the awkward high stilts
on which she is ordinarily paraded
before the world—to show how sweet
and attractive she is when the frozen
erust, in which she is usually en-
veloped, is thawed away by the warm
breath of Nature—and more espe-
cially to demonstrate how delightful
that particular branch of science
[entomology|, to which I have de-
voted half a life-time, may be to any
one, who will keep his eyes wide
open as he walks through his garden
or his orchard.”

Paradoxically, some of the most
influential leaders in the industrial

education movement, the effort to
pepularize science, and the new

cmphasis on applied biology had
received classical educations.

Le Baron, second State Entomolo-
gist of Illinois, had been graduated
from Harvard Medical College,
where the classies were required
subjects. Turner had taken prizes
in English composition and Greek
while a student at Yale College and
had taught Latin and Greek at Tlli-
nois College, Jacksonville. Walsh, an
Englishman, had been educated at
Cambridge University, from which
he had received a master’s degree,
As a classical scholar, he had pub-
lished a work on the eomedies of
Aristophanes in 1837, the year be-
fore he moved to a farm in Illinois.

Probably these men could not have
foreseen that, in their zeal to make
science and other learning available
to all, they had started a movement
that too often has resulted in a type
of education tending to be both
narrow and shallow. Today, a cen-
tury after J. B. Turner pleaded the
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cause of industrial or vocational
education, university and industrial
leaders are taking a new look at the
training of scientists.

We may doubt whether Turner
would have approved of the indus-
trial type of education many sci-
entists now receive, for at one time
he specifically included scientists in
the professional class.

Pressure for a more liberal educa-
tion for both scientists and engineers
is coming today from many direc-
tions.

In a speech delivered in April,
1955, before the Phi Beta Kappa
Association of the Chicago area,
Lloyd Morey, then President of the
University of Illinois, cited the re-
sults of a business survey reported
in the April, 1953, issue of Fortune
magazine; the conclusion was that
overspecialization is robbing busi-
ness of potential top management
material. President Morey (1955:
10) added his own conelusion, that
vocational education ‘‘has been ac-
corded too significant a place in
college and university programs.’’
He said: “‘I do not mean to suggest
that we should not teach law to the
lawyers, or engineering to the engi-
neers, or accounting to the account-
ants. But T would like to make them
all educated people and not merely
technicians.”’

Grayson Kirk (1959:18), Presi-
dent of Columbia University, wrote
recently, ‘‘In the college curriculum,
the task must be that of continuing
for the science-motivated student
his long-range interest in his field
while giving him enough of a broad
educational base on which to build
his professional specialization.”’

Henry T. Heald (1957:179),
President of the Ford Foundation,
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in addressing a group of engineers
in New York City. declared, ‘‘Seci-
entists and engineers, no less than
doctors, lawyers, or the managers of
industrial enterprise, need to stand
as intelligent, liberally educated
men, regarding their knowledge not
as a narrow, isolated specialty but
as a particularized competence which
they, in their general wisdom, can
share with the rest of society.”

Nathan M. Pusey (1958:69),
President of Harvard University, be-
for a University of California
audience at Berkeley, pleaded for
an acceptance by the public of *‘the
fact that learning is apt to be most
useful, even within professional
schools, when it does not aim too
intently or too directly at the goal
of immediate utility.’’

Massachusetts Institute of Tech-
nology in 1953 established a depart-
ment of humanities as a recognition
of the need for liberal studies in a
teehnological institution.

The Wenner-Gren Foundation, in
setting up conditions for pre-doc-
toral fellowships in anthropology,
apparently has tried to assure that
students who receive grants will be
well-rounded scientists. The Foun-
dation recommends that the appli-
cant for a grant ‘‘have a prior
degree in some discipline other than
anthropology, or be planning to
seeure such a degree, or its equiva-
lent, in the course of his studies, and
be a graduate of some institution
other than the one nominating him
for a Pre-Doctoral Fellowship.’

In a word, the pressure from high-
er education and industry today is
for seientists with the breadth of
interests of Twrner, Walsh, Le
Baron, Kennicott, and Thomas.

We have now come full cirele in
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the education of scientists. Pressure
is beginning to be felt for scientists
educated as Turner, Walsh, and
other early Illinois scientists had
been educated—in the classies.
Werner Heisenberg (1958 : 60-63),
German winner of the 1932 Nobel
Prize for Physies, related that as
a student he improved his under-
standing of atomice theory through
his reading, in the original Greek, of
one of Plato’s dialogs and he paid

tribute to the influence of Greek
thought wupon his own thinking.

‘e

Those who ‘‘wish to get to the root
of things in their chosen voeation,’’
he stated, ‘‘whether it be in tech-
nology or medicine, are bound soon-
er or later to encounter the sources
of antiguity, and their own work can
only benefit if they have learnt from
the Greeks how to discipline their
thoughts and how to pose questions
of prineiple.”’

The plea for the eclassies in the
education of scientists comes not
alone from a theoretical physicist,
It comes from—of all places —
industry. T. R. Henn (1958:1325-
1326), member of the faculty and
an administrative officer of St. Cath-
arine’s College at Cambridge Uni-
versity, wrote, ‘‘Great industrial
firms appear to find that, while the
supply of competent technologists is
adequate for their purposes, the
supply of men for the very top posts
—men who know enough secience to
direct research, yvet whose coneern
is mainly with wider issues and
problems of the highest magnitude
—is relatively poor. Many of these
firms find it profitable to select arts
men — preferably, and strangely.
classicists—and train them for such
posts. A world-famous electrical
firm has just taken seven men with
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first-class degrees in classics and is
converting them, by an intensive
three-year course, into physieists
and mathematicians.’’

What is the explanation of this
long unsuspected but now beginning-
to-be-appreciated relationship be-
tween the classies and science—even
applied science? Perhaps it is that
seientific research— research that is
to be imaginative, dynamic, and of
the highest order—should be based
on the postulate that man gets a
longer view of Earth from Venus
than he gets from Earth.
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