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CHAPTER 1
INTRODUCTION

In the last few years, many articles have been written
and there has been much talk about the shortage of trained
science teachers, engineers, and scientists. This problem
has been given much attention, not only by educators and in-
dustries, but alsc by governmental officials. There have
been several remedies suggested for this situation, and
some are now in operation. It will take time to see the
effects of these actions.

This study is an attempt to determine, by reading ang
studying many sources, how serious this situation really is,
and what effect it may have upon this country's future. Due
to limited time, this study will be concernedronlx'with the
seriousness of the shortage of trained science teachers,
engineers, and scientists and the effect of this shortage
upon the industrial power of the United States. No attempt
will be made to set up a curricuwlum of science studles, nor
to suggest methods of attracting and training engineers and
scientists, although these topics deserve much study and
consideration in order to help formulate a solution to the

science situation.



| The science situation is a very important part of
national defense. It is a known fact that the nation with
the strongest industrial strength will be a nation of great
gilitary power. The supremacy of the industrial powér of

the United States is being challenged by a strong and
éppoﬁing nation. In the last few years, Russiamhas surpassed
the United States in training scientists and engineers.

The design and censtruction of airplanes and guided missiles
of today require the labor of many thousands of englneers

and hlghly skilled craftsmen.l

| Another reason for concern of the science problem is
fhat the everyday Jjobs have become more technical. Television,
wonder drugs, miracle fibers, and air condltionlng are all
products of new fields which did not exist until recent

Years and all require technical traininge

| The job of training these needed engineers and scientists

falls upon the schools. As can well be seen, the first step
would be to equip our schools with well trained science
feachersﬁ Under present conditions this is hardly possible.
,;nduéfries are consuming well trained science sfudents and
ére léaving the schools with many poorly trained sciénce
teachers.. The Russian secondary schools are built around

a sciénée curriculum centered upon training seientists and

éngineers.h This is definitely not true of the public schools

,,,,,,,,,,,,,,,

13, T. Rettaliata, "Scientific Manpower Shortage,®
Sechool an g,Soclet., Vol. 82, July 23, 1959, ppe 17-20.



of the United States..

ﬂhe;méterial for: this study was obtained from pamphlets,
magazines, and newspaper articles. The first part of the
study was devoted to a survey of statisties showing the
contrast between the number of engineers and scientists
that. are trained by Russia and the number trained by the
United. States. The situation regarding the shortage of
trained. seience: teachers and reasons for this shorbtage are
discussed. The last part of this study consists of a summary
of: the efifect. this situation may have: upon the United States,.

aceording to the authorities the writer has studied.



CHAPTER II
THE SHORTAGE OF SCIENTIFIC AND TECHNICAL MANPOWER

It is an undeniable fact that the United States is
falling behind Russia in training seientists, engineers,
and technical manpower. In the last several years this
fact has been overshadowing school officials, industries,,
and governmental representatives with, it appears, somewhat
a paralysing effect. -Bach has been standing back waiting
for the other to do something about it, while the situation
continues to grow worse until it is reaching a rather fright-
€ning state. This matter is of such importance that it
seems that we should increase our scientific manpower even
at the risk of depriving some of the other professions of

skilled personnel.

GOMPARISON OF SCIENTIFIC PERSONNEL- IN
RUSSIA AND THE UNITED STATES

The Russian technical schools and universities are
turning out scientists and engineers who are well-trained
and highly competent. It is very important that the United
States ats least equali Russia in training scientific personnel,
but the United States is not keeping pace with Russia at‘thé

present time. The reasons for this will be brought out a

Y



Iittle later in this study. It is estimated that the quality
of the secientifiec personnel of Russia is equal to that of
the United States.l This might sound rather frightening,
but it is not the most importante. The thing which is most
important at the present is the fact that Russia is training
s0 many more scientist and engineers than the United States.
It is more a challenge of quantity than it is of quality.
At the present time the United States is not too far behind
Russia in toetal number of scientist and engineers. The
difference between the rates at which scientist and engineers
are being trained at the present is what makes a very serious
contraste.
Let us see how large this difference really is by looking
at some comparisons. The United States needs from 45,000
to 50,000 new trained engineers every year, but is getting
only about one-half that many. In the United States about
23,000 engineers were graduated in June, 1955, but about
53,000 engineers were graduated in Russia at the same period.?
In 1956, Russia graduated about 120,000 new scientists
and engineers of all types as against about 70,000 for the
United States. Between 1950 and 1960, Russia is expected
tae produce about 1,200,000 trained engineers and scientists,

against 900,000 for the United States.> For the second

,,,,,,,,,,,,,,,

1Max F. Baer, "Russia Outstripping U.S.A. In Sciences,™
Personnel and Guidance Journal, Vol. 3%, January, 1956,
2Ibid.

31big.




consecutive year, a decrease is expected in undergraduate
engineering enrollments. As reported by the Educational
Statistics Bmanch, there was a decrease of six per cent in
1958 as compared to a four and one-half per cent drop in
1957.4 These are very convineing facts which show us that
we. can no longer: loaf along and still retain industrial
supremacys. XLt is high time that something should be done

about.the training of more. and better scientific personnel.
IMPORTANCE OF SCIENTIFIC PERSONNEL

Itcis not. the past. that we should be so deeply concerned
with, but. it is our- concern for the future that should make
us think and act. If we could realize that the military and
industrial power of our nation are the things which in turn
may determine. whether we shall remain a nation, then it would
be far easier. for us to see the importance that these occupa-
tions play in our modern life. Proctor Thomson summed up the
imgontancé;of our: scientific and technicecal khowledge this ways

The community's. stock of human assets is its most pre=~

eious resource, and the fund of ideas in possession of

scientists, technicians, philosophers, and men of letters
is the most valuable portion of this stock of capital.

If all the tangible instruments of production were des-—

troyed, we: could rebuild, but if our fund of ide%s were
to disappear, civilization would utterly vanish.

hOfflce of Education Studies and Surveys, "Engineering
Enrollments and Degrees,'™ ngher Educatlon, Vol. 16, No. 4,
December, 1959, p. 13.

5E3Qctor Thomson, "“The Economics of Scientific and
Technical Manpower,'t The Science Ieacher, Vol. 22, September,
1955, p. 177




The scientists, engineers, and technically trained people
are the backbone of industries. Without the ingenuity of
these people, industry would be at a standstill. First,.
the industry would not:have been thought of, if it had not
been for the work of some scientist who discovered a process
of making thé product that the industry produces. Next, it
is the job.of the engineers to make practical machines, for
carrying out the process of making this product. Last, but
not least, it is the technicians who operate the machines
and. keep them in proper working.order. It is through the
inventiveness and creativeness of these people that new and
better products are being mades

Today, @ nation's military strength is not measured
by, manpower alone. The nation with the most powerful bomb,
the fastest airplane, and the most accurate guided missile
is feared more than é:nation with a large standing army.
A nation's military and economic powerr is measured largely
by that nations industries. In today's soclety, the
scienﬁists.andfengineers\areAthe heart of a nation's military
strength. GScientists and engineers play such impoﬁtant parts
in military defense asj; developing new fuels, making betler
metals, developing better and more powerful weapons, and
trying to f£ind ways of. combating the effects of modern warfare.
Some examples of these: effects are fall-out of atomic ané
hydrogen bombs and biological warefare. If g nation cannot
keep. up in the latest atomic weapons, guided missiles, jet-

planes, and space exploration, then that nation does not



have a strong military defense. These are developed by the
combined efforts of well-trained scientists and engineers.
In a report based upon interviQWS'with officials of about
200 large companies, which employ well over half of the
nation's industrial research scientists: and engineers', at
least half reported that they were unable to meet their
needs, and one out of three reported major or substantial
needs of such personnel.6 Every aireraft company in the
éunvey reported. a shortage of research and development
personnel.

& short. time: ago, the Department of Labor issued a
list of over 80.critical jobs that were essential to.the
émonomic;well-being and. common defense of the country;
jobs in which there is a shortage of workers and few quali-

fied people in sight.to £ill them.’/
REASON: FOR. SHORTAGE OF SCIENTIFIC PERSONNEL

Now, let us see why there is such a shortage of
scientifically trained personnel. It. seems that: a field
gc challenging and exeiting would have many applicants.

What, then, are the reasons for- the shortage of these

%y, S. Department of Health, Education, and Welfare,
#Scientific Manpower Shortage in Industry,™ ngher Education,
Vol. 12, Noi. 3, November, 1955, p. 34%.

7H. H. London, "Our Manpower Problem,"™ American School
EQ@;Q Journal, Wol. 138, May, 1959, Dp. 27_ R




people? Look ground you and think of the many products
that ydu see which are the results of the efforts of
scientists and engineers., Think of the products that re-
quire the work of many techhieally trained people. Think
of the work that must have gone into developing, testing,
and producing that producte. ©Some examples of these products
are; television, black and"white br colored; wonder drugs
that have lengthened the life of good health which we enjoys
miracle fibres that threaten to make obsélete nature*s wool
and cottonj air-conditioningsj airplanesj radar; guidéd miss-
iles; and space satellites. Bach of these fields requires
many thousand of engineers, scientists, and highly skilled
craftsmen. All of these have largely been develeped within
recent yearss; therefore, there has been a great increase in
the number. of saientifieall& trained personnel which are
needed to staff these new and rapidly growing industfieso
Tiventy years ago, only one seientifie or technical
worker was employed for every 10Q people in the labor forcej
today there is one for every 32 workers.® By 1970,, the
number- of engineers at work in thisucountrﬁ may be nearly
twice: as great as the estimated: 800,000 employed in 1957.
America is confronted with a manpower problem that is
growing more serious each years. The problem arises out of

three: major factors; (1) change in the composition of our

“““ 8ﬁéﬁéii’ﬁfowng uThe Manpewer Outlook for the 1960%s,"
Higher Education, %olm XVI, No. ¥, December, 1959, p. L

,,,,,,,,

A e e e . .
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population, (2) technological changes going on in nearly
- every phase;Cf our: economy, and (3) the lack of any national
nan=-power management program. In 1950, according to the
census. reports, 8:4 per cent of our labor force was profess-
ienal and. technical. The. W. S.. Department of Labor estimates
that in L9éoﬂoven;3zfpér cent of the labor: force will be
professional and technical.?
Only about: 16% or: 66,000 of the high school graduates
entering college pian to enter the fields of scientists
and engineers. About one-half of those will either fail
orrchange: to easier counses.lo ) o
The. course of study regquired for engineers and~séiéﬁtists
is nott easy for most students and reguires conolderable in-
terest, effort,, and ambition on the part of the student.
These are some of the reasons for the shortage of.scientiflc
pexnsonnel, but the most: important reason is that of eﬁphasis
in the secondary schoois. Probably the reason that it is
the most important.is because it is something that we can
correct with a certain amount. of effort. and time. The rea-
sons for. the lack of emphasis on the scientific fields inm
the: seecondary schools are. discussed. in the next chapter.
Scientifiie progress has been made at.a very rapid rate
and. 1s almost sure: to be: even faster and more: astonishing

in the future. How long: this fantastiec progress will last,

9H. H,.London,, "Our- Manpower- Problem,™ American School
Boand, Jounnal, Vol. 138, May, 1959, pe 270 oo

25¢. T T
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we: do not know, but we do know that we cannot stop now.

We: as a nation must retain our leadership in the realm of
seientific progress in order that we can remain a nation.
As one writer summarized it: *®There's no place to hide™.11
We: cannot:build a wall around our nation and expect to
remain a leader in scientifie progress for very long. We
must trade with other nations in order to get some of our
essential products needed in seientifie works. If we are
gping,to live in a jet-propelled, air-conditioned, space
age, then we must train a sufficient supply of scilentists
ang eﬁgineers in order that we may be among the leaders in
the number of scientific and technically trained personnel.
How these needed personnel may be trained brings about many
perplexing problems and one of these, the need for emphasis
upon sclentific. edueation in the secondary schools, dis-

Cussed in the following chapter.

san Adéﬁs, "The Porward Look in Science Teaching,™
Clearing House, Vol. 30, No. 7, February, 1956, p. 391.



CHAPTER. ITL
IHE SHORTAGE OF TRAINED SCIENCE TEACHERS

The responsibilities of supplying. the needed number:
off seientists and engineers f£alls back upon the schools and
universities. The science teachers are being called upon
from many gquarters to give both public advice and private
counsel without: reference to the price system. The teachers
are being- called upon:to increase the number of qualified
persons entering the fields of pure and applied sciencee.

It has been discovered that there were few to call upon;s
therefore, the number of scientific personnel has not
increased very much. Many school superintendents, wishing
to inerease the curriculum in. science and mathematics have
found that well-qualified science and mathematics teachers
are. very hard. to find.

The: total shortage of teachers in the fall of 1959
was estimated to be: 135,000 with the most eritical shortage
| in the.mathematicsvandascience.l'ﬂhis teacher:shortagé is
notipresent. in Russian schools.. One of the maln reasons

for this is the pay neceived by a professor. In the‘Soviet

lan C. Maul, “Changing Aspects of Teacher: Supply and
Demand®, American School Boa"g Journal, Vol. 138, May, 1959,
Pe 25 S e
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“Union, the: average professor gets far more pay than the
industrial managers and about eight times the pay of a
laborer.2 In America the average pay of all our professors
is less than twice as much as a laborer. In Russia, a
distinguished. teacher and investigator will get as much

és four or five thousand dollars a month plus a car and
Qriver and & summer home in the country.

| The teacher shortage problem will be very difficult
to correct in the near future because of increased enroll-
ment ih high schools and colleges. The increase in énroll~
ment as the secondary level from 1958 to 1965 is estimateqd
at W7.0 per cent.s College enrollments are expected to
increase. by 40.9 per cent over their 1958 level by 1965,

We: have dealt with the importance of trained scientists
and: engineers and have: seen the part whicn they play in our
world today. We have also noticed the acute shortage of
seientific personnel. Now let us see from where these needed
scientlists and engineers will come. The largest obligation
falls upon the secondary schools. It is here that a firm
background. in méthematics and the sciences should be obtained
by those expecting to enter the scientific field. At the
present time, it is in the secondary school where the sciences

need more emphasis. This lack of emphasis is probably due

Deane W. White, "Higher Education--A Challenge from
the Soviet Union," The Educational Record, Vol. 40, April,
1959, p. 96.

3National Education Association, Research Division,

“Grow?h in School Enrollments," Vol. 36, December, 1958,
jers 125
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to the limited number of qualified teachers and to. the

large number of teachers in science who are not qualified.

VGOMEAEISQN OF SCIENCES OFFERED IN THE HIGH
SCHOOLS QF THE U. S. AND RUSSIA

This is what. Aleksei I. Markushevich, chairman of the
tean ofLSomiet educators touring American schools, had to
say about American and Soviet science and mathematics
curriculum.* In the United States} chemistry is usually
taught in the eleventh grade, for one yearj; but in the
Soviet Union it begins in the seventh grade and continues
for four years. In the United States, physies is taught
only in the eleventh or twelfth grade; but in the Soviet
Union it begins in the sixth grade and continues for five
years. As for mathematies, all secondary school graduates
complete a full course, including plane and solid geometry,
more algebra than the Algebra I and II given here, and
trigonometry.

It should be mentioned that in the Soviet Union,
secondary education begins with the fifth grade and ends

with the tenth, but Soviet children go to school six days

a. weeke.

gﬂhrough Soviet Eyes, Schooij Life, Vol. 41, No. 4,
January-February, 1959, pp. 9-10.
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REASONS FOR. A LIMITED CURRICULUM OF SCIENCES

What. are the reasons for the limited number taking
science: and mathematics courses in the United States? COne
reason is that many high school students tend to take the
road of least.resistance. ?@ey steer away from higher
mathematics andg the_morefadvénced sciences. This is often
due to lack of guidance or fo teachers who are not well
gualified to teach these: subjects and are not interested
in the subjects themselves. A teacher of this type can
do more harm than good by killing the interest of the
students. As one guthor put it, "If our teachers themselves
do not.know sclence and mathematics very well, they are not
going to beuflaming,evangelists“us A teacher must be sold
on the: subject that he or she is teaching in order to be
an effective: teacher. |

The shortage of trained science teachers is another
reason for the: limited courses being offered in these fields.
Because. of this shortage, many teachers teaching mathematics
are. teaching. out of: their field. One large city in the fall
of 1957 neppﬁted that twenty-~five per cent of its mathematiecs:
teachers were teaching out ofi their field.6

We. can now see how the situation stands. The industries,.

needing secientific personnel, depend upon the schools to

Shyrl H. Shrendt, “Mathematics,® NEA Journal, Vol. 47,

O rbige
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supply them. The schools, needing teachers in order to
supply the necessary training, depend upon the colleges
and univeisities for their teachers. The teachers are
taking better paying jobs in industries. The industries
are. cutting their own throats by hiring a large amount of
seience. and mathematics teachers. This will reduce the
nunmber. of students being trained in mathematics and science.
All in all, it is a rather complex cycle and to find out
where to start correcting it is not easy. One of the first
steps seems to be that of supplying enough well-trained
teachers. This plan is in operation now, but it will take
time to see its effect upon the scientific personnel shortage.
OGne: suggestion, which came from Brigadier General David
Sarnoff, board chairman of the Radio Corporation of America,
suggested that industries should release to schools qualified
teachers in their ranks to supply the present emergency short-
age of sclence teachers, particularly in high-schools, and
give- them at least a year's pay.7 General Sarnoff also sug-
gested using retired scientists and engineers in the military
reserve for teachers of mathematics and science. It is gen-
erally agreed that there will not be enough science teachers
trained until the salary is raised enough to compete with
industries. The method of doing this is one which may cause
considérablescnnﬁlict. If the science teacher's salaries

ére:increased, then the other teachers will not be receiving

7Daﬁid Sarnoff, "Industry Should Supply Science Teachers,™
Science: News Letter, Vol. 69, No. 9, March 3, 1956, p. 69.
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equal pay for equal worke. This situation will be solved

only through many sacrifices made by many people. It is
clear that the high-school is the place that. great emphasis
should be placed upon the scientific courses and where a

good background should be obtained in the sciences. There~
fore, it is necessary that. the high-schools be staffed with
competent teachers in these fields. From where these teach-
ers will come and how they will be encouraged te teach remain

to be. seen.
TEXTBOOKS, ONE WAY TO INCREASE SCIENTIFIC MANPOWER

The Secience Manpower Project. was conceived in recogn-
ition of the fact: that in the early fifties the flow of
prospective scientific personnel through the schools and
colleges had not been adequate to meet the needs of indus~
try, government, the defense program, education, and other
elements in the national econony.

In planning the operation of the Science Manpower Pro-
ject. it was proposed to attack the general problem along
two lines; (a) to effect improvement in the science program
of. the schools, and thus increase the flow of students with
seience aptitudes from secondary schools to colleges, ang
{b) to effect. improvement in the teacher-training program
designed. to produce. a larger and more effective corps of
scilence teachers..

Gne of the efforts of the Science Manpower Project has

been to develop an articulated sequence of science books
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with modernized content for elementary grade through high
school. Status of the course-of-study program as reported

by Shience-gguaations on May 1, 1959, was as follows:

F. Stone), undergoing final neview@ Modern Genergl 801ence

(Abraham Fischler), ready for  final review in the near future.

Modern Elementary Science (Willard J. Jacobson, Harold Tan-

nenbaum, andAothers), in ‘preparation..

As they become available, monographs which present
these courses of study may be obtained by purchase from the
Bureau of Publications, Teachers College, Columbia Univer-
sity, New York 27, New York.

SOME. EXTSTING. PROGRAMS FOR. IMPROVEMENT
OF SCIENCE EDUCATION

Ihe following are some of the programs now in effect
in improving seience eduecation. This partiecular. list was
taken from School Sgience 2 gvMathemabic§.9

The.Eellowship Erograms. lmhefe.ére'now seven different

fellowsaln Prograns. They are, the Predoctoral, Postdoctoral,

Senior Postdoctoral, Seience Faculty Fellowship, Summer

’’’’’’’’’’’’’’

;;;;;;;;;;;;;;;;

9wa1zer Je Preston, "New National Programs in Science
Edueation,® Sehool 801ence ang Nathematics, Vol. LIX, No. I,
apvil, 1959, ppeB57s » |
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fellowships for secondary school science and mathematics
teachers, Summer study program for graduate teaching assist~
ants, and Cooperative Graduate fellowship.

The Institute Programs. The primary purpose of these

of. science. The: institutes are held on college and univer-
sity campnaes.in all parts of the country and offer courses
in science: and mathematics especially prepared to meet the
needs of high school and college teachers.

Summer Institutes for High School Teachers of Science
iﬁéﬁiﬁﬁfé$ fbf5high school teachers.

Academic: Year Institutes. Since,fhe-beginning of the
agadeﬁié yééifiﬁ'1956457;vthé>Nhtional Science Foundation.
has administered a program of specially designed:year-long
courses. of study at selected universities for high school
seience and. mathematics teachers. Thirty-two institutes
were conducted in 1959~-60.

in-Senvice Institutes for:High School Teachers. These

school science and. mathematics teachers for supplemental
instructions in the subject matter of science through courses
offered on Saturdays or during after=school hours. Eighty-
five of. these institutes were. supported in 1958-59 with a
eonsiderable expansion expected in 1959-60..

Summer:- Institutes for Elementary School Teachers and.
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in the summer of 1959 on an experimental basis.

Summer. Conferences for College Teachers. About twenty
of these conferences were supported in 1959 for a period of
-two weeks. These are for college teachers of science and
Tniathematics.

Special Projects in Science ;gpcation. This is support.

for research studles of new ideas for the 1mprOVement of
science instruction and more effective methods of increasing
understanding of science by young people.

Visiting Seientists (Secondary Schools}. Outstanding
sc¢entasts andAéAQihééié are enabled to visit secondary
schools to make personal contacts with students and teachers.
These visits stimulate an interest in science on the part of
the students, and at the same time offer support, prestige,.

andg professional advice to the teacher.

4'avem’*g Science Library Program. Carefully selected

,,,,,,,,,,,,,,,,,,,,,,,,

books on sclence and mathematlcs are make avallable to high
schools. A total of 1,350 schools used this library program
in 1958~59.

Iraveling Science Demonstration Lecture Program. This

..........................

pragram prov1des for special science lecture-demonstratlons
in physies, chemistry, biology, and mathematics. About 140
traveling teachers were trained for the 1959=6@ school year.

Science Clubs and Student Science Projects. This pro-

gram supports extracurricular science projects under the

guidance of national youth organizationse.
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Summeanraining PrOgnam for Secondary School Students.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

This program 1nc1udes short summer institutes conducted by
wniversities and colleges te supplement the regular second-
ary schoel seclence programse | '

State Academies of Science. . State academies of science
and siﬁiiiaf‘ﬁﬁﬁ;ﬁféflt ééiéﬁéiflc societies will be supported
by. the Foundation in carrying out specific projects to im-
prove the status of science and science education.

Career Informatione. This program will support the
develééﬁéﬁé éﬁé‘éiéééﬁinatlon of facts about careers in
science and engineering to high schoom«students, guidance
counéelons, and science teacherse.

College Brograms ang gagger Imgrovement Programse.

,,,,,,,,,,,,,,,,,,,,,,,

These programs are de51gned to further the scientlflc educ-
ation of superior college students of the sciences, mathe-
matics, and engineering, and to improve the scientific
background of science teachers.

Visiting Scientists (Colleges). This is a program
whlch'éﬁéﬁiéé diééiﬁéﬁiéhéé’ééiéﬁﬁlsts and engineers to visit
small colleges and universities for a period of several days
to give lectures and to conduct classes and seminarse. This
program is administered through grants to the approgriate
profeséional scientific societies in mathematics, chemistry,
physics, biolegy, and astronomye.

ngergradggte Science Irainin éhProgr .« These programs

are de51gned to prov1de pronising undergraduates in mathe~-

matics, science,. and engineering with enriched opportunities
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for accelerated scientific study, through (1) laboratory
training programs, and (2) undergraduate séiénce institutese.

Research Participaﬁion Program for Teacher Training.
Throuéh—ﬁéféiciééfiéﬁ’iﬁ.iébdfétéry research programs of
colleges and universities during the summer, secondary school
science teachers and science teachers in small colleges
will have an opportunity in this program to increase their
professional background and thus to improve their classroom

teachinge

SupplementarxﬁTrain g Programs for Science Teachers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

This program offers a wide variety of 0pportun1ties for the
improvement of the subject matter qualification of high
schoaol and college teachers. These include: (1) short
conferences and smmgosia in specialized-aspecfs of science
and new developments in scientific knowledge; (2) work con=-
ferences to study improvements in scilence curricﬁla,yin
teaching pmocedures, and in the dissemination of scientific
knowledges; and (3) group study programs designed to provide
 instruction in the sclences for teachers unable to partici-
pate In institutes or conferences because of factors such
as geoegraphical isolatione

International Science Education Programs. Conferences,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

curricular studles, and ueacher tralnlng programs will be
undertaken in cooperation with other interested nationse.
Support will also be given to American scientists and edu-
cators participating in exchange missions primarily concerned

with the comparative study of sclence education systems.
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Course: Content Improvement Studies. Progress in the

o e e e e e e . PR

sciences has been soffépid‘iﬁvfeééhﬁ‘yéars that courses

in science and mathematics now offered in most secondary
schools no longer reflect either the current state of know-
liedge or the attitudes of mind which characterize modern
scientific study. The seriousness of the situation has led
a number of eminent scientists to make a thorough and criti-~
cal re-examination of science programs in the public schoolse.
The Nétional Science Foundation has provided support for
major studies of science curricula in the secondary schools
in which the knowledge, judgement and experience of distin-
guished secientists and competent teachers have been welded
together to produce new and imaginative approaches to science
instruction.

Supplementary: Teaching Aidse. It is the purpose of this

ment and other devices that will help teachers to maintain
the highest possible levels of quality in their science

couUrsese.



CHARTER IV
SUMMARY

As science and technology increase in importance in
our everyday life, it is certain that the number of scien-
tists and technologists must also increase. It is a fact
that there is a great shortage of trained scientists and
science teachers in the United States. Industries wanting
to expand cannot do so until more scientists and technically
trained people are available.

it is a known fact that our world is becoming more
scientifie; therefore,, our education should also become
more scientific. The obligation is very heavy updn the
schools and collegés to adequately prepare students in
mathematics and the sciences. The training given to pro-
spective scientists is of greatest importance. This is the
responsibilityyof our schoal system. It is necessary that
a student hafe not only- a good background in English, soeclal
studies, and humanities, but he must also have a sound
mathematical preparation and a basic understanding‘of the
sciences in order that he will be prepared to begin study
és a scientist or engineer..

Never has the opportunity been greater for students
entering the scientific field. There are great opportunities

2k
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awaiting in almost every scientific field for those students
that. are capable and willing to work. We are not turning
out the number of scientists and engineers we need. The
amount of scientific ability devoted to the teaching of more
sclentists and engineers is getting rather critical. The
field of science teaching is one that offers Opportuﬁities
and is almost sure to be more attractive in the future. If
special inducements are not offered to qualified science teach-
ers, then the supply cannot be expected to meet the demand.
The shortage of trained teachers is of greatest im-
portance. The teachers of the sciences help to defend our
countfy and. create new products for better living. A teacher
is of utmost importance in interesting and training the
students in science. A teacher who is not trained in the
sciences and is not interested in these subjects, but must
teach them due: to the shortage of teachers, can killjthe
interest of the students and do nmore harm thanvgood.
| One writer described today's science situation as a
three way challenge. "It is a challenge to the entire nation
to reaiize,that its future progress, safety, and perhaps even
its existence depends upon its ability to train more men and
women'in science. There is a challenge to science teachers
to make every effort to attract the ablest and best students
to careers in sclence. Last, there is a challenge to-the

youth to take: a career in the scientificvfield“.l

P

'IAiihﬁi;EéeA "Today's Challenge in Science,', Hig
School Journal, February, 1956, Vol. 39, No. 5, pp.azgg-éo.
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RECOMMENDATIONS.

The writer recommends that further study be made of
the possible ways of attracting and training more and
better science teachers. Also, an evaluation should be
made.bf the training programs now being practiced. The
writer also recommends that each science teacher rededi-
cate himself or herself to his or her profession. The
writer recommends that each teacher devote his full
effort. to developing talent and creating interest in
science in order that he may do his shére in overcoming

the shortage in scientific personnel.
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