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CHAPTER I

THE PROBLEM AND DEFINITIONS OF TERMS USED

Courses of study in general science are written under

the assumption that the teacher ,has a scientific background

in each branch of science. Teachers of general science,

lacking such a broad training, are faced with the problem of

deficient academic preparation when attempting to teach the

entire course of study. Many teachers conscientiously try

to te·ach all the units suggested, approaching the fields in

which they have no training with timidity.

I • THE PROBLEM

statement of the problem. It was the purpose of this

study (1) to find out what branches of science the teachers

of Indiana who have been licensed to tee.ch general science

have pursued; (2) to find out how adequate their trEl.ining is;

(3) to dis cover the points of greatest W&.akness; and (4) to

compare the preparation of these teachers and the scope of

science branches expected to be covered as indicated by

texts in general science.

Justification of the study. It has long been an

accepted fact that science is a tool for efficient living.•

'The need for trained. scientific workers, a1 together obvious
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when a nation is at peace, becomes extremely apparent when a

nation is at war. It is, therefore, the task of the teacher

of genera.l science to present this orientation course with

such skill as will insure an adequate number of students who

will become permanently interest~d in' some branch of scien-

tific study.

The assumption is that there are many teachers who,

though licensed to teauh general science, are really thor

oughly prepared to teach only ceTtain branches of science.

They are partially prepared to teach other sciences and to

tally unprepared in various branches included in the courses

of study for general science.

Such inadequacies cannot fail to reflect themselves

in terms of pupil products, in deficiencies which have their

roots in basic training, and in public criticism of the ef

ficiency of our educational system. Cubberly says:

The principles and practices, the theory and the
art ·of education, are constantly undergoing, in com
mon with all other phases of civilization, modifica
tion and development. Likewise the field of education

. in. w~ich instruction is given, and the habi ts which
education seeks to form, are always changing'. It is
necessary, therefore, if the institution of education
is to render its full service to humanity, if the
public schools are to perform their full duty in the

, ~promotion of civilization, that every teacher, in so
fa~as his power lies, shall keep abreast of this de
velopment and change. No matter what the initial
·E[qu.ipment ofa teacher may be, he should be progres

'" ~'si:vely efficient during his entire period of service.
This means not that he should grow merely in those
ways. Which are inseparably connected with his own



individual experience, but rather tha.t he should
profit by the experience of the race in so far as
it affects his own work. l

A movement for the reorganization of secondary educa

tionbeganat about the turn of the century. "No phase,"

says Edmonson, "of secondary educ~tion is more significant

and far reaching than the administra-tion of the curriculum. "2

There have been in recent years some distinct trends

in the programs of studies in the secondary schools.

Many schools have substit~ted general courses for
specialized subjects of study. In English, this dis
placement is reflected by the rapid disappearance from
the programs of courses with such names as, grammar,
composition, reading, spelling, and penmanship and the
emergence in their place of courses in the two main
phases, language and literature. Similar changes have
.occurred in the social studies, ma,thematics, and the
sciences .3

The emphasis in secondary school teaching becomes

largely exploratory in nature. Teachers are constantly be

ing called upon to let down the bars of subject fields and

to integrate the areas of learning. Efficient integration

depends largely upon preparation.

"

1 Ellwood P. Cubberly, Public School Administration
(New York: Houghton Mifflin Company, 1916), pp. 231-232,
citing H. Updegraff, in Proceedings of the National Education
Association, 1911, p. 434.

", :2 J. B. Edmonson, Joseph Roemer, and Francis L. Bacon,
The Administration of the Modern Secondary School (New York:
The Macinil:).an Company, 1941) ,p. 357.
I .,

\ " - ; ,1<03 : Ibi:d ., p. 369.
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To meet the demands of a curriculum planned for
general education, we see that the best teachers
are not specialists narrowly trained in some one
field of science, but capable persons with a good
general education themselves; wide interests and
accurate knowledge in the different areas of science.4

Eikenberry,5 in attempting to discover the reason

for the prevalence of specialists in_ our secondary schools

points out that the rapid progress of scientific discovery

has bee-n accompanied by highly specialized science depa.rt-

ments in the colleges and universities and that to these

departments has fallen the task of preparing teachers for

the high schools. Naturally, the y have prepa.red special ists.

The author said that, as a result:

A student of mathematics is expected to be con
versant with the whole field of mathematical science
and in the high school would be almost equally ready
to teach anyone of the mathematical subjects; a
teacher of French is expected to instruct in any
grade of French offered in the high schools, if in
deed an equal familiarity with mod.ern language in
general is not required; but a teacher of physics
or chemistry may be wholly ignorant of biological
science, and a teacher of biology may have devoted
little or no time to the phySical sciences or in
deed to Biological sciences other than his major.
It is a corrollary of such specia1izati6n that each
teacher thinks first of his own subject and is little
concerned with other sciences or with correlation .

. . . 4. A !teport of the National. Commission .Q.!! Cooperative
Planning, 1941 {New York: D. Appleton-Century Company, 1941},
p. 135. ' '.

5 W. .. L. Eikenberry, The Teaching of General Science
(Chicago: The University of Chicago .Press, 1922), p. 21 •

... : 10
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between the sciences, with the result that few
teachers have·a grasp of the educational pos
sibilities of the whole field of science for edu-

t · 6ca lone • • •

The average highschool has little need for special

ists. Very few teachers instruct in one subject only. Dur-
" ,: i
ing a recent year "only 13.53 per· ce.nt of the teachers of

science in Illinois were instructing in one subject only,

and but 21.8 per cent in only two subjects. If the city of

Chicago be eliminated from consideration the percentages

become '6.22 and 13~1 respectively. . • .,,7

General science becomes, finally, not a substitute

for the special sciences but an introduction to them and

to l,ife. 8 The teacher finds that

it is the mission of general science to explain for
those pupils those natural phenomena that have in
terest and significance for them, and to impart such
additional knowledge as their interests and needs
demand; to encourage the pupilS to solve the simpler
problems themselves as a beginning of scientific
thinking; and to develop such easily comprehended
principles as apply to the local environment and the
pupils' interests~ Secondary aims, conditioned by
local circumstances, will include the ma.stery of
particular scientific facts and principles useful as

",a preparation for economic-vocational acti,~ities,

training in important habits, mastery of underlying
principles preparatory to later science work, the

,.. encouragement of recreative interests, and the

6'~; ~:;'. E1kenbe.rry, loc. cit.

7 Ib.id ., p .,22.-,
8':Ibid,. ,pp. 63-64.
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creation of.social-civic ideals. 9

Such broad aims require an adequate and comprehensive

preparation on the part of the teacher who would direct

learning to these goals.

The preparation of a teach~r is-never complete.10

Preston says that this is true for two reasons especially:

The f.irst is that there is nothing static about
teaching, more particularly the teaching of such
a subject as science. Our knowledge both of the
subject itself and of how to teach it is being con
stantly modified and improved. through research. We
must, therefore, think in terms of trends rather
than of fixed points ••••

The second reason why the individual preparation of
a teacher is ne,ver ideal or complete is that, at best,
the time is too short. The number of years one can
~evote to preparing for lifework depends largely upon
the rate of compensation to be received in service.
¥ears of study are years of financial outgo, represent
ing an investment made in expectation of an adequate
income later on. Large expenditures thus made with
the prospect of a very meager living in return do not
seem economically justified. The preparation of a
teacher, at least at the beginning- of his active ser
vice, is therefore always a compromise between what
he would like to have and what he can afford••••11

While no education is ever complete, there are certain

fundamentals of preparation which are basic.12 Among the

9 Ibid. t p. 65.

'10 c~rleton'E. Preston, The High School Teacher and
!!.!!... Work, (New York: McGraw-Hill Book Company, 1936), p:-6.

J,;1 Ibid., ,pp. 6-8.

\~.2 Ibid., p.9.;
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fundamentals Pres ton names "Knowledge of the Spec ial Field."

He says a teacher should possess

thorough knowledge of the subjects tha.t constitute
the tea.cher's special field. No one can .teach any
thing that he does not know. And it ,is one thing
to know a subject weli enough to secure a passing
ma.rk as a student, and quite a,nother to know it well
enough to teach it to others, st:J;:'aightening out all
their misconceptions and making "plain the difficult
ideas, conscious even at the end that the depth of
one's knowledge has not been sounded, that the well
is not drained dry. A sense of security such as
this only the well prepared teacher feels. From
this reserve he is able to draw when the unexpected
question arises; his knowledge gives him confidence
in himself when he is most in need of it; in return
confidence is engendered in his pupils in proportion
as they find him a real master of his work, and
through this securi ty he gains the respect and trust
of parents and pUblic.

The amount of college preparation advised in a
subject of this group, in addition to the usual
secondary schoolwork, is seldom if ever less than
a full year's work, preferably much more. Some
writers advocate as many as three full years. As
yet, however, it is too frequently the case that in
some subjects at least, a teacher is found to be
haraly more than one or two stages in advance of his
pupilS. 13

The need, then, for the training of general science

teachers becomes a problem of many issues, both individual

and educational. It becomes wholly apparent why Eikenberry

stressed the need for teachers "with good general education"14.

andWi.th "accurate knowledge in the different areas of

I .
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science. ,,15

Brownell, in turning to a consideration of professional

preparation on the part of those who are teachers of science
.

in the small high schools of the country adds to the point at

issue:

••• deplorable conditions are not infrequently
noted. Any perma.nent betterment of these conditions
must come at least through efforts of leaders among
science teachers possessed of a vision of what must
be made true concerning science instruction before
its educational values become a notable asset in high
school teaching. 16

It is well in this connection to visualize the con-

dition that of 16,000 and more high schools in the United

States two-thirds of them have seventy-five pupils or less

apiece, and but five per cent of the high schools have an

attendance exceeding 500 pupils.17

Where science teachers in these smaller high schools
have had Some preparation for their teaching, it is
quite likely to be inadequate in breadth of vision of
the whole field of science as it affects the lives and
interests of pupils. It is more likely to have been
an intensive rather than an extensive preparation in
sUbject matter for teaching. 18

15 Eikenberry, 1££. cit.

lfj Herbert Brownell and Frank B. Wade, The Teaching of
Soience and 'the Science Teacher (New York: Th8lCentury
Company •. ,.l92~;pp. 140-141.

~.'7 BUlleti,n No. 19 (1920), Bureau of Education,
Washington, D. e., cited by Herbert Brownell and Frank Wade,
lac. cit'.
~ _'4,,1

\8. He~~b~rt~rQwnel.ll,,and Frank Wade. .2.l2.. cit.. 141.
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It is possible that the conditions that prevail in

Indiana are representative of the picture just given for the

United States.

Studies made at the Indiana State Teachers College

reveal a picture of the situation ,as it applies to Indiana.

These studies are reviewed in Chapter III.

II. DEFINITIONS OF T'~RMS USED

The branches of science. The branches of science

are interpreted as meaning the various sciences as they

appeared on the transcripts and other official records in

the files of the Department of Education in the Division of
,

Teacher Training and Licensing at Indianapolis, Indiana.

No attempt has been ma.de to reclassify these branches of

science in the tabulations, but for the purposes of inter~

pretat10n and recommendation, various groupings have been

made in the analysis of the data.

The branches of science as they occurred on the re

cords are:

1. Astronomy

2. Bacteriology

3. Biology

4. Botany

5. Chemistry

6. Economic geography
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7. Geology

8. Human physiology

9. Hygiene

10. liJ"ature study

11. Physical geogre,phy

12. Physics

13. Zoology

The branches of science pursued. A teacher was con~

sidered to have pursued a branch of science if he had re

ceived any credit for that science which counted toward a

license in general science.

Teachers in Indiana. This study includes teachers

teaching in Indiana schools, trained in the colleges of

Indiana, and holding a license in general science.



DATA PERTINENT TO THE STUDY AND METHODS OF RESEARCH

of science pursued

CHAPTER II

6. Total term or semester hours of training

5. Term or semester hours of training in each branch

II. METHODS OF RESEARCH

2. Name of the county where employed

3. License held and date issued

8.· Colleges a.ttended

7. Related and unrelated teaching combinations

4. Science courses pursued

I. DATA PERT INEN1' TO THE STUDY

In choosing a method of procedure in the collection

9. Degree or diploma received

10. Number of years of experience

A survey of the items necessary for such a study re

vealed the necessity for available 'records and a data sheet. l

The items concerning each teacher decided upon as necessa.ry

to this study were:

1. Na.me of the teacher

1 A sample of the data sheet used intthis study will
be found in the Appendix •.
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of data three options were considered:

Option One

1. To look in the Indiana School Directory, (194l

1942), for the names of teachers who are li

censed to teach general science

2. To take a sampling--two teachers from county

schools and two teachers from city schools in

each county

3. To get permission from the State Superintendent

of Public Instruction to find out from the li

censing files in Indianapolis what the training

of the teachers has been

Option Two

1. To proceed as in steps (1) and (2) in option

one

. 2. To restrict the sampling to teachers trained at

the Indiana State Teachers College

3. To get permission from the registrar of the

Indiana State Teachers College to get the data

from the files there

Option Three

1. To proceed as in steps (1) and (2) in option

one
... \'

2. To send out questionnaires to the teachers se
; j

lected as in option one, step (2)
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III. CHOOSING AN OPTION

Since it has been difficult for man~Y' students of re

search to obtain a return from questionnaires sufficient to

permi t a valid study, the persona.l survey method outlined in

option one was chosen as a method of_procedure. The choice

of this option was made possible through the permission of

the Sta~e Superintendent of Public Instruction and the Direc

tor of the Division of Teacher Training and Licensing.

Without this permission the study would have been

limited to teachers trained only at the Indiana State Teach

ers College and would, therefore, have been a picture of the

problem as it relates to teachers trained at one institution.

On the other hand, should the questionnaire plan of option

three have been followed, there would have been difficulties

in gett.ing an adequate return and in getting such detailed

data from the teachers as this study required.

While some data were not available in the recordS, the

data that were obtained are probably the most reliable that

could be gathered for this study for the following reasons:

1. The licenses were issued on the data contained

in this study.

2. The personal element of error has been reduced

through placing the collection and the recording of facts in

the hands of one person.
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IV. THE SELECTION OF CASES

Two teachers of science from county schools and two

teachers of science frOID city schools in each county were

selected. (Teachers holding a license in any science are

licensed in general science.) This selection yielded 366

cases as one county did not have' any city schools.

c After tracing each teacher's records in the numerical

and alphabetical files in the State House, 244 cases (or.

66.7 per cent) were found available for this study.

It was found that the records of fifty-six teachers

showed the branches of science pursued, with no itemized re

cor~ or total record of term or semester hours given.

The final cases represented ninety-two counties.

All semester hours of training were converted to term

hours~ counting each major fraction as a unit term hour.



CHAPTER III

RELATED LITERATURE

I. THESES AND OTHER STUDIES

Theses. Houkl collected 'da~a concerning the academic

and professional training of science teachers in va~ious

cities, compared the findings, and interpreted them in re-

lation to state laws and regulations. In the light of the

findings the aU¢hor reported that few new teaphers are enter-

ing the field of science in the cities studied. "This is

perhaps explained," says Houk, "by the reduction of teaching

force, because of the depression, tenure and 'blanket li

censes. '" 2

This thesis, an investigation of the preparation_of

teachers instructing in any branch of science, is not a

specific study in relation to teachers of general science.

The author reported the academic preparation, however, of

three teachers of general science and found that teacher 5-_~

had pursued physiology, zoology, physics, and chemistry;

1 Willa Mae Houk, "A Study of Science Teachers and
Science Instruction in a Selected Group of Indiana Cities,"
(unpublished Master's thesis, The India.na State Teachers
College, Terre. Haute, 193'1), 8'1 pp.

2 nll., p. 55.
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teacher 4-b had pursued botany, physiology, and geology;

teacher 3-d had pursued biology, botany, zoology, physiology,

and physics~

In regard to teacher 4-b HoUk says, "Teacher 4-b is

best prepared in botany, but as l~sted in the yearbook in

1 1934, he was teaching general science. n3

Adams4 (1) made a study' of surveys indicating the

changing ~en.dencies in the content of general science; (2)

made a survey of the teacher training institutions that are

members- of the American Association of Teachers Colleges to

determine the extent to which nature study, elementary science,

and general science are offered for training in the field of

scie~ce; and (3) made a survey of certain universities of

Central United States to determine the extent to which nature

study, elementary science, and general science are offered

for training in the field of science.

The author5 found that earlier studies showed

that general science:was heavily weighted with physical
sciences; that teachers colleges offer the most courses
in nature study, elementary science, or general science;

,'i"

3 Ibid., p. 46 •.._-
4. Willis L. Adams, "Teachers' Training for Nature

Study, ~le'mentary Science, and General Science," (unpublished
Master 'a thesis, The 'Indiana State Teachers College, Terre
:a:s:ute. :1936),' p. 6.

:,i';;::::.::, ~ .. i~id., ,p ~:,160.
L~r~ ~~. ":.. ~~. ::. ':
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that the universities studied offer more courses in gen
eral science than in nature study or elementary science. 6

Adams' stud.y presents teacher training from the point

of view of the possibilities for great breadth of preparation

in science provided by teacher training institutions and does

not attempt to survey the actual courses pursued by the teach-

ers in anticipation of receiving a license in general science.

-The writer could find no other thesis related to the

present problem.

·Studies on teacher placement. While the scope of this

problem does not embrace the intricacies of the history of

tea.cher licensing in Indiana, some attention must be directed
I

toward this field since any attempt to improve the scholastic

status of the general science teacher must come, in the main,

through "the cooperation of employing officials, administra

tors and training institutions,,7 with better licensing laws

as their goal.

Some consideration must be given not only to the prep

aration of teachers in the branches of science but also to

related teaching fields which serve as a background for the

6 Ibid •• pp. 160-162.

7 HarryE. Elder, "SUbjects Tattght by 507 Teachers of
9,Z~';f?me,.ll"~ndianaHigh Schools' During the School Year of 1931
l:~~~i" A Report of the Department of.Teacher Training and
P,~aensfng~ State Department of Education, Indianapolis,'
Indiana, 1932, pp. 1-8.
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well prepared teacher. Elder8 found'that mathematics com

bined most frequently of all sUbjects with science; physical

education, social studies, and English combining with de

creasing frequency in the order named. The author says in

addition that "more careful plann~ng with respect to license

combinations will reduce materially· the number of temporary

permits and insure better teaching in the high schools of
. 9

the state •••• "

A second study was made to- determine the license com-

binations required to meet the teaching assignments of

teachers in Indiana high schools. Elder reports:

• • • that the five subjects to which most high
,school teachers are assigned are Social Studies,
English, Physical Education, Science, and Mathematics
while the five fields requiring fewest teachers are
Art, Agriculture, French, German, and Spanish; the
middle group consists of Commerce, Latin, Home Economics,
and Industrial Arts. 10 .

'Certain teaching combinations incree.se the possibility

of teacher placement accomplishing, therefore, a double pur

pose, namely: (1) prOViding broader training and. (2) con

tributing to the teacher's economic security. In this

8 Ibid., .p. 3, Table I.
9" Ibid., p. 2.

10 Harry E. Elder, "Teaching Assignments of 8413 Teach
erEfiil Indiana High Schools During the School Year of 1936
1937," A'R~P9rt of the Department of.Teacher Placement, The
Indiana State Teachers College, Terre Haute, 1937, pp. 1-4.
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connection Elderll found that wi th science, the first add.i

tional teaching assignment was mathematics, the second,

social studies, and the third, physical education. Science

was the first additional.subject for mathematics, agriculture,

and industrial arts.

It is readily seen that a teacher licensed in science

will increase his opportunities for assignment in Indiana

schools more by adding mathematics than by adding any other

subject group. It can also be rea.dily seen that a teacher

who adds mathematics provides a rich background of useful

information to science teaching since ma.thematics is in itself

a science of the first quality.

While all of these studies are valuable and while all

contribute to the problems relating to the teacher of science,

the writer thought that the development of the present problem

would ·supplement rather than duplicate the fields of research

surveyed in that it would (1) relate specifically to the

teacher of general science; ~2) show the preparation of these

teachers in certain branches of science; and (3) point out

.the possible teaching combinations of teachers licensed in

general science.

In order to find an organizing principle upon which

11 Ibid., p. 3, Table II.
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to build, the writer surveyed general science textbooks in a

typical general science classroom to determine the scope of

the areas of science which a teacher might face. Communica-

tions with the publishers and personal interviews with rep-

resentatives showed that three of. the textbooks were widely

used in Indiana.

An analysis of these books will be found in the fol

lowing chap ter •

, ,
. -",._,

f I,'



teacher ·of general science requires, it seemed advantageous

• • 0.0· to 1u. f,

• • 1.U to 22.3. . .. . .. . .
. . . . . . . . . .

. . .

II. RELATED LITERATURE

required to teach

CHAPTER IV

A REVIEW OF UNPl'S COVERED BY TEXTBOOKS

IN G:EN::2RA1 SC IENCE

areas of science

I. FACTORS DET£~RMINI:ijG THE REVIEW

In determining the breadth of preparation that a

2. The general range of the units through the various

Biology •

In an analysis of textbooks .l!.:ikenberryl cites au in-

Astronomy ••

3. The emphasis given to the branches of science in

terms of page limits

to review current textbooks in general science to find out:

1. What units a teacher of general science might be

vestigation by weob as follows:

..... .1, W. L. Eikenberry ,'l'he Teaching of General ~cien.c6
(Chd..eago:· The Universityof Uhicago Press, 1922), pp. 10U
101 r'citing Hanor A. webb. General Science Instruction .!!!

. ~,Grades .£eabo"dy Gollege :for Teachers, "ContributiollCl
te ~Bducation," No.4, 1~2l.



order rank of the sciences as follows:

0.0 to 30.8· . . .· . .· .

Physics · · · · · • 1

Physiography · · · • 3

Biology · · • · · • 3

Physiology · · · • • 4.5

Chemistry • • · · • 4.5

Household Art • · • 6

Astronomy • · • · · 7

Unclassified • •
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Chemistry · . · · · · · • • · 1.4 to 23.0

Household Art · · · · · • · · · · • • 0.0 to 12.7

Physics • · • • • • · · · · · • • · • 13.5 to 43.4

Physiography • · · · · • · • · • · · · 2.7 to 56.2

Physiology • · • · · • , • · • • • 0.7 to 26.7

Miscellaneous • · • · • · • • 0.0 to 6.9

Further analysis of the report by Webb 2 revealed the

curtis3 says that in a study to determine the content

of general science textbooks Overn in 1921 analyzed twelve

textbooks and Iler analyzed thirteen additional textbooks in

2 Ibid., p. 102.

3.Francis D.Curtis, Second Digest of Investigations
in !a! Teaching of Science (Philadelphia: P. Bl~iston's
Son and'Company, 1931),.pp. 72-73, citing Elliot R. J)owning,
"A Summary of Masters Theses by O. E. Overn, Ernest Iler and
A.~:l:a.i.e,. M. H~inemann," General Science Quarterly, 12:509-516,
May, 1928.
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1927. curtis4 adds tha,t "the sUbject matter of these twenty

five textbooks was analyzed on the basis of twenty major

topics subdivided into 131 minor topics" listed as follows:

1. Mechanics

2. Weather and climate

3. Plants

4. Electricity and magnetism

5. Bacteria and" sanitation

6. Water, uses, supply

·7. Heat

8. Food, nutrition

9. Light

10. Human body

11. Earth as a planet

12. Combustion, fuels

i3. Elements, compounds, mixtures

14. Life in general

15. Lower animals

16. Air, ventilation

17., Rocks, minerals

18. Erosion, soil formation

19,. Sound

20. Household chemistry

4 Curtis, loco cit.--
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Studies made by Webb 5 listed seventy-nine groups of

topics while Downing6 reported ninety-three principles of

science found in twenty textbooks in genera.l science.

The importa.nce of a science in the estimation of an

author may be established by determining the total number of

pages given to the science. 7 Studies made by WebbS included

physics, physiography, biology, physiology, chemistry and

astronomy with physics leading. Physiography, biology, phys

iology, chemistry, astronomy followed in the order named.

III. A REVIEW OF UNITS IN GENERAL SCIENCE TEXTBOOKS

While the literature reviewed on the scope of science

branches as presented in textbooks in general science showed

that the training of a general science teacher should be com-

prehensive, Tables I, II, and III were made to show the re

lati~n of the findings to the specific branches of science

as defined in Chapter One of this study for the purposes of

comparison with the data in Chapter Five.

5 W. L. Eikenberry citing Hanor A. Webb, ££. cit.,
p. 103.

6 Francis D. Curtis citing Elliot R. Downing, ££. £11.,
pp. 75-79.

7 W. L. Eikenberry, ~. ill., p. 102.

8 W. L.Eiltenberry citing Hanor A. Webb, ~. £11.,
pp. 102-103
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TABLE I

THE RELATION OF THE CONTENT IN GENERAL SCIENCE TEXTBOOKS TO THE
BRANCHES OF SC IENCE DEF INED IN THIS STUDY

CASE A

Ghapters Branches of" science to which the chapter content is principally related

Pages Eco- Human Phys-
covered Astron- B~cie- Biol- Bot- Chem- nomic Geol- Phys- Hy- Nature ical Phys- Zo8l-

Nwn- omy r 0 - ogy any istry Geog- ogy 1010- giene Study Geog- ics ogy
ber Rank ogy raphy gy raphy

1 38 5.0 x x x x x x x x x x x x •. X

2 34 6.5 x x
3 30 8.5 x x x x x
4 26 10.5 x x x x x x
5 58 1.0 x x x
6 30 8.5 x x
7 34 6.5 x ·x x. x
8 48 3.0 x
9 48 3.0 x x

10 48 3.0 x x x x
11 26 10.5 x x x

Number of
chapters re- 2 3 4 4 4 1 2 4 5 3 4 4 51ated to each
science

to
01
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TABLE II

THE RELAT ION OF THE CONTENT IN GENERAL SC IENCE TEXTBOOKS TO THE
BRANCHES OF SCIENCE DEFINED IN THIS STUDY

CASE B

Branches of science to which the chapter content is principally related'

Eco- Human Phys-
Astron- B~c~e- Biol- Bot- Chem- nomic Geo1- Phys- Hy- Nature ica1 Phys- Z081

omy r~o - ogy any istry Geog- ogy io10- giene Study Geog- ics ogy
ogy raphy by raphy

Chapters-Pages
covered

Num-
ber Rank
-

1 30 12
2 52 5
3 54 4
4 46 7.5
5 60 3
6 34 10.5
7 68 1
8 46 7.5
9 64 '2

10 48 6
11 34 10.5
12 37 9

Number of
chapters re-
lated to each
science

x

x

x

3

x

1

x

x

x

x

4

x

x

x

x

4

x
x
x

x

x

5

x

x
x

x

4

x

x

2

x

x

2

x

x

x
x

4

x

x

2

x

x

2

x

x

x
x

x

5

. ,x

x

x

x

4

ro
Q)
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TABLE III

THE RELAT ION OF THE CONTENT IN GENERAL SC IENCE TEXTBOOKS TO THE
BRANCHES OF SCIENCE DEFIlffiD IN THIS STUDY

!-" CASE C
.'._.,

Chapt l1'rs Branches of science to which the chapter content is principally related

Pages Eco- Human Phys-
covered Astron- B~cie- Biol- Bot- Chem- nomic Geo1- Phys- Hy- Nature ica1 Phys- Z081-

Num- omy r 0 - ogy any istry Geog- ogy 1010- giene Study Geog- ics ogy
ber Rank ogy raphy gy raphy

1 31 1 x
2 . 15 13

. ,
x x x

3 29 2.5 x x x
4 . 25 5 x x x
5 16 10.5 x x
6 14 15.5 x x x
7 17 9 x x
8 12 17 x x.
9 26 4 x

10 .23 6 x x x x
11 15 13 x x x . x
12 . 21 8 x
13 15 13 x x
14 14 15.5 x x
15 29 2.5 x
16 22 7 x x
17 16 10.5 x
18 10 18 x

Number of
chapters re-

2 1 3 5 1 0 0 3 1 5 5 6 6lated to each
science

l\:J
..::J
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Bernice K. ~evell reported that this text,

Biology--three other chapters

Human physiology--three other chapters

Hygiene--four other chapters

Physical geography--three other chapters

28

Table I shows that the content of this text is related

Case A, is widely used in Indiana and elsewhere. Key cities

of the state have led in its use, its popularity being further

attested by the fact that the 1941 sales tripled the 1940

figure.

9 Citing Bernice K. Levell, Representative of the
Macmillan Company, in a personal interview.

to every branch of science defined in ,this study. The fol

lowing sciences are particularly emphasized: physics, phys

ical geography, hygiene, human physiology, chemistry, and

biology. (botany and zoology).

Fifty-eight pages are given to a discussion of biolog

ical concepts, biology taking first rank in the number of

pages covered while physics and chemistry rank third in em

phasis with relation to the number of pa.ges covered.

Chapters IV and XI rank lowest in the number of pages

covered~ but the concepts developed in these chapters, namely:

those related to biology, human physiology, hygiene and ~hys

ical geography, are also developed in other chapters as fol-

lows :
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The correlation and integration of science areas is

at once apparent from chapter to chapter and within each

chapter. The authors assume, therefore, that the teacher

is prepared to gUide the 'student toward these learning goals;

that the teacher is trained well e~ough in each science to

help the student to see the relation of one science to an

other.

~ B. This text, widely used in Indiana, is steadily

growing in pOPularity.10 Table II shows that chemistry ranks

first in the number of pages covered and is also discussed

with more or less emphasis in four other chapters. Physics

ranks,second, being also developed in four other chapters.

The biological sciences rank third in this text.

The other sciences follow, but their specific ranks

are lost since there is much over-lapping of concepts from

chapter to chapter, shown by the fact that Chapter V develops

biological concepts in'relation to economic geography and

Chapter IV develops economic geography in relation to per

sonal hygiene.

A shifting of rank is at once evident since the branches,

of science are not isolated in the discussion. The table shows,

therefore'. only relative and general rankings and are not in

(Personal interview)'
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themselves final analyses. Such a fine analysis is not with

in the scope of this study. However, in a relative sense the

table shows the scatter of the branches of science which a

teacher of general science would meet if he used this book as

a text or as one of a group of te~ts in his classes.

Case Q.. The publisher of Gase C reported that this

textbook "is used widely and successfully in the state of
11Indiana and elsewhere."

Table III shows that physical geography ranks first in

the number of pages covered and is discussed in four other

chapters. Again the specific rankings of particular sciences

are :l;ost since there is much over-lapping of the areas, ideas,

and principles presented. The scatter and breadth of the

field is at once evident since eleven of the thirteen branches

of science defined in this study are discussed in Case C.

Particular emphasis is placed upon zoology and physics,

each developed in six chapters as well as upon physicalgeog

raphy and botany, each of which is discussed in five cha.pters.

Nature study, essentially biological in concept, and therefore

over-lapping into other areas is discussed in five chapters.

The need for broad training in each branch of science

~l E.'Stephens, Eduqational Department, Charles Scrigner's
So~s, Qhicago,lV43.
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1. The scientist tries to prove his proposed solution

6. A problem must be defined and limited before it

Unit One

becomes more apparent since this text which is widely used in

Indiana challenges the teacher to prepare in at lea.st eleven

The number of core ideas and principles of science

developed in general science texts ~eflect in a large measure
12the need for broad teacher training. Watkins and Perry

summarize 301 principles as "Some Things to Remember" in

twelve units as follows:

31

science areas.

to a problem by means of observable and mea.suree-ble eYidence.

2. The scientist is anxious to find evidence which

will disprove as well as prove his hypothesis.

3. It is not scientific to jump at conclusions.

4. It is possible for two things to exist together

without one being the cause of the other.

5. A problem arises out of a difficulty which needs

to be solved.

can be solved.

12 Ralph K. Watkins and Winifred Perry, Science for
Human Control (New York: The Macmillan Company, 1940', pp. 29
30; 81-82; 133-135;180-182; 240-242; 274-275; 341-343; 388
390;452-454; 501-502; 534-536; 572-574. By permission of
tlIe)iM8cmil1an Company, publishers.



crust.

Unit Two

1. Either directly or indirectly all the things that

we use come from the earth.

2. Materials of the earth are not destroyed in use

but changed into other forms.

3. Use often changes the form of substances so that

these are no longer valuable for our needs.

4. Silica and clay are very abundant in the earth's

32

7. Some problems can be solved by finding out whether

or not a proposed solution fits the known facts better than

any other solution.

8. The kind of measure used and the way in which the

measure is used have much to do with the proof of the solution

to a problem.

9. Many advertising claims, that a.re supposedly based

upon scientific evidence, conflict with well-established prin

ciples of science.

10. The seller is always interested in the merits of

his products. The buyer should seek evidence of value from

someone not interested in the sale.

11. There are many reliable sources of scientific in

formation. The student should learn to distinguish between

reliable and false sources of scientific information.
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earth.

17. Good soil can be maintained if the farmer takes

15. Plants are the great soil binders.

16. Forests help prevent both ,soil erosion and floods.

9. The working of metals requires heat. Fuels are

8. Some day we may consider metal war equipment as a

11. War uses of fuel may be considered. as waste. Oil

that we use every day are mad.e of earth materials as common,

10. There is a limited amount of mineral fuel in the

as sand and clay.

6. Our civilization is in an age of the use of

5. Many parts of our houses and many of the articles

waste of materials greatly needed for other purposes.

coal, oil, and gas.

needed to produce the heat. Our most important fuels are

has become a very important material for modern warfare.
\

12. Erosion is constantly at work to destroy topsoil.

Weathering produces and destroys soil :for our purposes.

13. Muoh of our land is unfit for good crop production.

14. Marginal lands should be kept in forests or

earth.

grasses.

metals. At present iron is our mo~t important metal.

~ 7. The development of electrical power has increased
'Ii;,
:1: the use of copper. There is a limited supply of copper in the
if
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care of it properly.

18. Tilled crops make it more difficult to prevent

soil erosion than grasses or other broadcast crops.

19. Soil erosion tends to destroy the value of water

power developments by filling up t~e streams behind dams.

20. The saving of all our nat~ral resources depends

largely on the cate which we give to keeping a good. topsoil

over as large a part of the earth as we can.

Unit Three

1. If it were not for the blanket of air about the

earth, living things would perish.

2. We are dependent upon the air for our oxygen supply.

3. It is probable that human beings will never be

able to control the movements of the air over the surface of

the earth.

4. We may be able to make more accurate prediction

of weather changes in the future.

5. The study of movements in the upper air helps in

predicting air movements.

6. The pressure of the atmosphere is less at greater

heights above the earth.

7. Movements of the air are due to uneven heating of

air by the sun.

8. Water vapor is lighter than the same volume of air.
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upon movements of large masses of air.

11. Important instruments for measuring weather changes

are the weather vane, the anemometer; the thermometer, the

9. The prevailing winds over most of the United States

blow from the west.

10. Ra.infall and daily weather changes depend. largely

17., A temperature of 68 to 70 F. is a desirable tem-

barometer, the hygrometer, and the rain gauge.

12. Much progress has been made in exploring the upper

atmosphere by means of sounding balloons equipped with radio-

13. Weather exploration stations near the poles and

in other out of way places gather information that aids in

our knowledge of air movements.

14. Air conditioning means the control of the move-

sending.apparatus.

18.' Air indoors should be kept as nearly dust free

as possible.

t>:u .Y'19 •. The wind can be used to turn machinery to do work

u.a:e:ful; for human' -beings ~,- . Wind power offers an inexhaustible

pera.turefor indoor air in the winter.

humiaity, and the filtering of foreign substances in the air.

15. Air expands when heated.

16. A g~ven volume of warm air is lighter than the

same volume of cold air.

ment of air in bUildings, control of air temperature, its
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pands with considerable force.

24. When the pressure is released, compressed air ex-

supply of energy for many kinds of work.

20. Air pressure devices depend upon the pressure of

the atmosphere to give the needed power.

21. Atm9spheric pressure is approximately 15 pounds

25. Air is elastic.

26. Air can be p~ped from one place to another with

per square inch at sea level.

22. Atmospheric pressure at·sea level will support a

column of water approximately 30 feet high.

23. Air can be ,compressed enormously. When the pres

sure is released, air will expand. to fill any container.

enough 'of a gas lighter than air. The weight of the volume

relatively simple pumps.

27. A balloon floa.ts in air if it is filled with

creased pressure below its wings and a decrease in the air

pressure, above the wings.

29. If the velo ci ty of movement of air is increa.se d,

the pressure is decreased. If the velocity of movement of

is decre~~e~, the pressure will be increased.

,
of gas in the balloon, plus the weight of the balloon and

its equipment, must be less than the weight of an equal vol

ume of air, if the balloon is to float.

28. An airplane stays up in the air because of in-
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, 4

Typhoid fever epidemics are reduced when cities5.
.",-- ",' .",

Unit Four

,32. Oxygen, nitrogen, and neon can be separated readily

can be frozen qUickly b~ exposure to the low temperature of

2. Rain and snow are the sources of most'water

30. The air forced back over an airplane wing by the

propeller moves with greater velocity over the top of the

wing and with a lower velocity under the wing. Therefore,

the pressure above the wing is less than the pressure under

the wing.

supplies.

3. Ground water is obtained from wells and springs.

4. The most important quality of a water supply is

its safety•

from liquid air because they boil at different temperatures.

33. Air is a relatively poor conductor of heat. If

liquid air.

1. The available water supply has been a decisive

factor in choosing the location of many towns and cities.

,
air Can be kept from moving it is a good insulator from heat.

Many insulating materials used in bUilding and for clothing

, depend upon the air for their insulating properties.

,:'

'i -
~ 31. Under very great pressure and at very low tem-
~

rn perature air can be turned into liquid air. Other substances
•
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provide a supply of safe water.

6. Untreated lake or river water usually contains

disease germs.

7. Cities must provide sufficient pressure to force

the water to all parts of the cit~.

8. Much water is wasted through faulty plumbing

fixtures.

9. Water in storage tanks is heated by convection

currents.

10. Proper sewage disposal is necessary for a health

ful city.

11. Bacteria are necessary for the operation of septic

tanks and sewage filter beds.

12. Water is hard when it contains certain compounds

of calcium and magnesium.

13. The power from running water is due to the fact

that water has weight and that it flows.

14. A pint of water weighs approximately one pound.

15. Water flows from higher to lower levels.

16. The heat of the sun raises water to higher eleva

tions by evaporating the water so that it rises as water vapor.

17. Water pressure is the force with which water pres

ses on any given unit of surface area. In the English system,

-!ater pressure is measured in pounds per square foot, or in

pounds per square inch.
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18. Water pressure on the bottom of a container in-

creases in proportion to the depth of the water.

19. If a series of containers are connected, water

will rise to the same levei in all the containers, regardless

of their shape.

20. At any given depth under tlie surface of a body of

water, the pressure is exerted equally in all directions.

21. An object will- float in water if its weight is

less than the weight of the water which would occupy the same

space.

22. The specific gravity of a substance refers to its

weight as compared with the weight of an equal volume of water

at 4 C.'

23. As the fuel supplies are exhausted, electricity

derived from water power may replace power derived from burn-

ing fuels~

24. Many crops are grown under irrigation.

25. By the process of erosion water destroys land tha.t

is not protected by a covering of vegetation, such as tha.t

afforded by forests, natural grass lands, or meadows.

26. Many forms of plant and animal life disappear when

lakes and swamps are drained, or dry up in times of drought.

27. The world's commerce is dependent upon water trans-

portation.
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Unit Five

1. All food comes directly or indirectly from green

plants.

foods.

4. Fruits develop from the blossoms or flowers of

plants •

.5. Plants that are used in the decoration of parks

and grounds must be adapted to the soil and climate where

they are grown.

6. Many important plants grown in the United States

have been introduced from other countries.

7. When plants are introduced into the United States

they -mus't be sent to a locali ty with a climate similar to that

of their native homes.

8. Our forests are being cut down faster than they

are being replenished.

9. Forests aid in conservation of water and prevent

erosion.

10. Many valuable medicines are derived from plants.

11. Cotton, the most widely used clothing material,

requires a warm, mo.ist climate.



18. Invertebrate animals do not have skeletons.
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12. Best fibers of the flax plant are used for making

13. Microscopic examination is one method of dis-

tinguishing linen and cotton fibers.

14. Rayon is a synthetic or. artificial plant fiber.

15. The best rubber comes from the latex of the hevea

16. Plants differ' from animals in the composition of

17. Vertebrates are animals that have skeletons.

22. The silkworm is the only useful caterpillar.

23. Ca.ttle are the most important domestic animals

26. The grasshopper is one of the most serious insect

pests at the present time.

tree.

their cells walls.

in this country.

25. Many of the most destructive insect and weed pests

have been introduced into the United States.

24. Domestic animals furnish necessary fats and

proteins.

linen.

19. There are ten phyla or main divisions of animals.

20. Wool furnishes the.warmest clothing material, be

cause it is a poor conductor of heat.

21. Sheep, goats, camels, and alpacas furnish wool

fibers that are made into clothing materials.



4. Reflecting telescopes have a concave mirror which
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8. Importa.nt scientific discoveries are made at each .

27. There are many state and government agencies that

2. Galileo invented the astronomicel telescope.

help farmers and gardners to combs.t insect pests and, the plants

ths.t destroy cultivated crops.

Unit Six

1. Copernicus taught that the sun is the center of

the solar system.

3. Refracting telescopes employ lenses to enlarge, a

dis tan t ob ject.

enlarges distant objects.

total eclipse of the sun.

9. Helium was first discovered in the sun during the

to';'al· eclipse of 1868.

10. The planets have atmospheres in proportion to

time signals twenty times each day. These signals are useful

to people on land and at sea and may' be used by pilots of

planes.

5. The Yerkes Observatory of the University of Chicago

is the home of the world's largest refracting telescope.

6. The 200-inch telescope of the Observatory on

Palomar Mountain is the world's largest reflecting telescope.

7. The United States Naval Observatory broadcasts



are reckoned in light years.

Unit Seven

2. Tho's'e properties which we recognize by means of

16. The hottest stars are -white or bluish-white.

15. Star magnitudes refer to their brightness.

17. A nebula is usually considered to be a mass of

the ir sizes.

11. There is little possibility of the existence of

life on any of the planets except the earth.

12. Other stars ~ay have solar systems.

13. Light travels at a spe~d of 186,000 miles a second.

14. The distances of stars mid nebulae from the earth

1. We recognize sUbstances, or distinguish one sub

stance from another, by means of physical and chemical prop

erties.

through the use of the new 200-inch .telescope.

20. The spectroscope gives the chemical composition

of any incandescent substance.

21. The distant nebulae in the southern hemisphere

22. Many new discoveries in astronomy will be made
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have no t been photogra.phe d.
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Il 18. The Milky Way is a galaxy or a star system.
~l
.F! 19. The prism breaks up light into the spectrum colors.
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our senses or by ordinary measuring instruments are physica.l

properties.

3. The ability of a substance to unite with another

to form a new one is a chemical property.

4. All of our common fuels contain carbon and

hydrogen.

5. Most chemical elements are secured by separating

them from compounds.

6. Nearly pure water may be prepared by distillation.

·7. Liquids with different boiling points often can

be separated by distillation.

8. A solid not dissolved ina liquid can be removed
I

from the liquid by filtering.

9. An element can often be released from a chemical

compound, by bringing the compound into contact with Some

other substance.

10. Heat hastens a chemical change.

11,.' Chemical compounds are formed when two or more

chemical elements unite to form a new substance.

12. Compounds are also formed when elements from one

compound leave it to unite with elements from another compound.

13.. Elements are either active' or inert.

14. Compounds are stable or unstable.

15. Active elements form ~any, compounds.

I " '. ~
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16. Unstable compound.s readily break up into other

subs tance s •

17. For anyone chemical compound, the same elements

are always present and in the same proportions.

18. Ninety-eight per cent 9f the earth's crust is com

posed of eight elements. Oxygen is the most abundant element.

19. Carbohydrates, cellUlose, alcohols, and fats are

compounds of carbon, oxygen, and hydrogen.

20. Soaps are made by trea~ing fats or oils with

sodium hydroxide (sometimes with potassium hydroxide).

21. Perfumes, antiseptics, and many other substances

added to soap, do not increase their value as soaps.

22. Any good soap and water make a mild antis~ptic.

23. Salt and baking soda can be used with safety as

tooth or mouth washes.

24. Common tooth pastes are mixtures of soaps, pre

pared chalk and flavoring. Some tooth pastes contain "soap

less soaps."

25. Carbon dioxide makes breads and cakes rise. Be,k

ing pOWders contain chemicals Which form carbon dioxide under

certain condition of moisture and heat.

26. Salt solution, ethyl alcohol, and a solution of

baking soda are mild, safe antiseptics.

27. An alcoholic solution of iodine is the preferred

antiseptic for small cuts and wounds.



28. Most disinfectants are poisonous and should be

used with care.

31. Medicines, drugs, and antiseptics should show

clearly the ingredients ··used in preparing them. Poisonous

46

29. Foods preserved with certain questionable chem

ical preservatives should be avoided if possible.

30. Salt, sugar, and vine~ar are usually safe chem

ical preservatives.

32. A new or unfamiliar medicine, antiseptic, or drug

eidered as waste.

physician. Newspaper, magazine, and radio advertising, quot

ing supposed physicians, is not to be taken as reliable rec

ommendation for the product advertised.

33. Many foodstuffs are colored or bleached. Avoid

these if possible. Labels on food should show with what chem

icals the food has been treated.

substances should be plainly labeled.

34. Wash fruits and vegetables before eating them.

Many fruits and vegetables are sprayed with poisonous chem

icals to kill insects or prevent plant diseases and some trace

of them may remain.

35. Many new and useful substances are now being made

from familiar raw materials and substances that were once con-

should be used only upon the recommendation of a trained

i
t•
~

:
1
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36. The way to conservation of our supplies of price

less substances on earth may be to learn to make these sub

stances, or substitutes for them, from inexhaustible materials.

37. The possibility of making our new substances from

simpler materials must come through better knowledge of the

very small elementary divisions of matter, such as the molecule,

the atom, and the electron.

Uni t Eight

1. Work is done when a thing is moved over some

definite distance.

2. Ordinary movement, as we know it, is with refer-

ence to the surface of the earth on which we live.

3. A body that is at rest tends to remain at rest

unless some outside force acts upon it. A body that is in.

motion t~nds to continue in motion in the direction of the

original force, unless some other force interferes to check

it or change its direction.

4. Friction is the resistance produced when one

surface rubs against another in moving.

5. All objects in the universe attract one another.

This attraction is in proportion to the masses of the objects

and decreases as the distance between the objects increases.

Since the earth is much larger than the objects on them, it

p~t~~ all of the objects on its surface towards its center.
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11 6. Turning or spinning objects tend to throw anyJ

J substance on the surface away from the center of the spinning.

7. If a moving thing continues to move, the forces

1"

Water transportation is usually cheap transporta-17.

pulling it forward mus t exceed the forces which pUll it back.

8. After a thing begins to, move, if more force is

applied than is needed to keep it moving, the speed of move-

ment will be increased. It takes less force to keep a thing

tion~

12. A light car can be stopped more readily than a

heavy one moving at the same rate of speed_.

13. Brakes do not stop a moving car immediately.

14. A slowly moving car can be stopped more readily

than a rapidly moving one of the same weight.

15. High speed increases the dangers of automobile

driving.

16. Modern industry is made possible by the rapid

movement of goods brought about by the use of power-driven

11. Brakes operate by means of friction and pressure.

9. Gravity, friction and tnitial inertia often keep

things from moving.

10. Things are often kept from moving by being anchored

to the earth.

in motion than it does tb" start it.

machinery for p~lling loads.

'.
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18. Increased speed in travel is expensive.

19. Modern steamship and railway travel are compar-

atively safe.

20. In the long run the cheapest and most inexhaust-

ible source of power for manufactur~ng in most parts of the

country is water power •

21. The use of power machinery in manufacturing has

made mass production possible.

22. Mass production with power machinery has made the

cost of many useful things relatively low.

23. Assembly-line manufacture has made workingmen

machine tenders rather than craftsmen.

24. New labor-saving machines often make it necessary

for workers to find new employment.

25. After coal and oil are burned, the energy re-

leased cannot be recovered for further use.

26. In order to conserve our water-power projects, it

is necessary to preserve the soil and plant life in the ter

ritory from which the streams are fed.

Unit Nine

1. A thermometer measures the intensity of heat, not

the amount·.

2. The freezing point of water is 0) Centigrade (32 F.).
\./ ,:,'

-The ,boiling point of water is 100 C. (212 F.).
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3. A calorie is the amount of heat required to raise

the temperature of one gram of water through 1 C.

4. The fuel value of foods is measured in large

calories. A large calorie is 1000 small calories.

5. One B. T. U. is the amopnt of heat required to

raise the temperature of one pound of-water through 1 F.

6. The heat values of common fuels are measured in

B. T. U.

7. The cost of a given fuei depends ,upon the B. T. U.

of heat which it will give and the price.

8. Any change produced in the natural condition of a

relatively small amount of air is air conditioning.

9. A mechanical refrigerator cools by the rapid ex-

pans ion of 8, compressed liquid into a gas.

10. The efficiency of any refrigerator depends largely

upon the . insulating materials in the construction of the box.

11. Double sash for windows, weather stripping, of

openings, and the use of insulating materials in walls and

ceilings can make bUildings hold heat in winter and keep out

unwanted heat in summer.

12. An internal-combustion engine is driven by the

rapid expansion of a gas burned in the cylinders of the motor.

"·13. Energy from heat is used to carryon a great many

of our present-day industrial processes.
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14. Water power to produce e1ectric81 energy can in

part replace energy now taken from' fuels in the form of heat.

15. It is possible to make gas engines which can be

operated by fuel alcohol made from plant wastes.

16. Heat, light, and elect;oicity are all forms of

energy. One form of energy can be changed into other forms.

17. Heat, light, and electricity can be radiated as

waves of energy through. space. The frequency of vibration of

the waves determines the form of energy.

18. Indirect, or diffused, lighting is the best for

the eyes.

19. Direct lighting is less expensive but hard on the

eyes.

20. Color from an opaque substance is made by the part

of white light that is reflected by the particular substance.

21. The color of transparent substances is made by

the part of whi te light that passes through the substances.

22. A photoelectric cell is a vacuum tube with an

element sens i tive to 1igbt, so that small electric current is'

produced in it when light falls on the sensitive element.

23. When a coil of wire is turned or moved in a

magnetic .field, an electric current is set up in the coil.

This is the principlhe of the ele~tric genera,tor.
,

24. Direct current is an elec~ric current flowing in

one direction.
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25. Alternating current is a high-frequency pUlsating

current flowing first in one direction and then in the other.

26. Most of the current used for household purposes

is alternating current.

27. The voltages of altern~ting-currentcircuits can

be stepped-up or -down with a transformer.

28. Power lines transmit alternating current at high

voltages. The high-voltage current is made possible by trans-

formers. Transformers step the cUTrent down for ordinary uses,

as for household lighting and appliances.

29. Radio receivers use vacuum-tube detectors to pick

up radio-electric wayes sent out from sending stations.

30. Sound pictures produce sound by variations in sound

waves photographed on the margin of the film. A photo-electric

cell changes these back into variations in electric current that

can be made to operate a radio speaker.

Unit Ten

1. Many plants are reproduced by asexual methods.

2. Seeds are the result of sexual reproduction in

plants.

3. Plants and animals resemble their ancestors, be-

cause they inherit their traits or characteristics.

4. No two plants or animals are exactly alike.

5. A mutation" is a sudden change in a species.
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6. Gregor Mendel discovered certain laws of heredity.

7. The genes in the chromosomes of egg cells and

sperm cells are the carriers of hereditary· characteristics.

8. A seed develops from a fertilized egg cell.

9. A hybrid is the offspr~ng of parents that differed

from each other in one or more heredftary characteristics.

10. Plants and animals are improved by the process of

artificial selection.

11. New plants asexually reproduced may be patented.

12. Plant growth may be hastened by the use of elec

tricity for producing additional warmth and radiant energy.

13. The fertility of the soil may be maintained by

crop 'rotation and proper soil management.

14. Different kinds of animals require different feed-

15. Human beings inherit the desirable and undesirable

traits of their ancestors.

16. Wildlife is conserved through the cOi-operation of

federal, state, and local governments and the pUblic.

Uni t Eleven

1. On the average, people live to an older age than

they did one hundred years ago, because of modern science.

2. Infectious diseases are communicable diseases.

3. Bacteria are microscopic one-celled plants.
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4. Protozoa are microscopic one-celled animals.

5. Louis Pasteur was the father of the germ theory of

disease.

6. Molds are a kind of fungi.

7. Tuberculosis is preventable and arrestable.

8. Robert Koch, a German, discovered the tubercle

bacillus.

9. Typhoid fever is spread through impure water and

milk.

10. Diphtheria may be prevented by inoculating a person

with antitoxin.

11. Yellow fever has become rare in many countries.

12. Malaria is spread by anopheles mosquitoes.

13. Smallpox could be made extinct if vaccination were

required of everyone.

14. Rabies is spread through the bites of animals,

most often dogs, that have the disease.

15. The common cold is the most prevalent disease at

the present time.

16. Measles is a serious disease in children.

17. Scarlet fever may leave children deaf, or with

weakened hearts and kidneys.

18. Organic diseases are due to improper functioning

of some: organ· or tissue. They are. not caused by disease germs.
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19. More people die of heart disorders than from any

other one disease.

20. Cancer is curable if discovered in its early

stages.

21. The cause of poliomyelitis is unknown.

22. Insulin has saved the lives of thousands of dia-

betes victims.

23. Pernicious anemia can be controlled by using liver

extract.

24. Most accidents are due to carelessness.

25. Alcohol is responsible for many automobile acci-

dents.

26. We are all protected by the activities of the

United States Public Health Service.

27. State and local health departments are a. vital

part of government.

28. Sufficient sleep is necessary for mental and

physical health.

29. Narcotics destroy health and the sense of social

responsibility. They should not be used except under unusua.1

circumstances and upon a physician's prescription.

30. Excessive drinking of alcohol has a variety of

far-reaching and undesirable consequences.

31. Tobacco is more harmful to growing young people

than to adults.
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32. Patent medicines frequently contain alcohol and

other habit-forming drugs.

7. An invention is some new machine, substance, or

Unit Twelve

1. Scientific investigators must first discover

6. A scientific discovery is some new fact, principle,

possible.

5. An inventor is concerned with combining ideas and

2. Many scientific inventions have become useful

4. A scientist is interested in finding out something

scientific principles and facts befor~ useful inventions are

an increased number of far-reaching useful discoveries.

tools by means of which the scientists have been able to make

3. A scientist is interested in finding out something

new about how the things of the world are put together or how

they qehave.

new about how the things of the world are put together or hpw

they behave.

principles that are known into Some contrivance that is useful

to people in their everyday affairs.

proved to be true.

or law, that adds to the accumulation of human knowledge and is .

formula, which makes use of existing knowledge and is proved

·to be true.
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8. The standard of living is what people feel they

must have in order to satisfy their ordinary wants.

9. Scientific discoveries and inventions have made

enormous changes in the standards of living of large numbers

of people.

10. The discovery of how to use energy from sources

other than that of our own bodies is most significant in pro-

ducing changes in ways of living.

11. Shortened working periods are the result of the

use of power-driven machines.

12. The use of machines has made it necessary for

large numbers of people to change occupations.

13. The use of certain kinds of new machines makes

new work for large numbers of people.

14. It is not certain whether machines create oppor

tuni ties for work or decrease the number of people employed.

15. Scientific inventions and discoveries have made

it possible to produce enough of the things that we know how

to produce for every person.

16. We have not yet learned how to make it possible

for the majority of people to benefit from the increased pro-

duction of our land and our factories.

17. New methods of transportation and communication

have made us near neighbors of most people in the world.
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18. Modern means of transportation a,nd communication

are supe rior to the anc ien t natural barr iers to the movement

of human beings.

19. Military uses of science may often be considered

a,s an abuse of knOWledge that coul<\ be used for the welfa.re of

people rather than for the destruction of our present civiliza

tion.

20. We have notye t learned to moke the best uses of

the findings of science. In a modern physical world, our

thinking. about how to live with others is in the stone age.

IV. FINDINGS

1. Textbooks in general science used widely in Indiana

cover broad scientific areas.

2. The authors do not agree upon the sciences that

should receive the greatest emphasis.

3. The texts examined show much integration of the

branches of science from chapter to chapter and within each

chapter.
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4. Do these teachers hold degrees?

CHAPTER V

PRESENTATION OF DATA

INTRODUCTION

The findings in Chapter IV indicate that general science

teachers require broad training. In relation to the teachers

of Indiana the writer raised the following problems:

, :.. .,or,'

1. How many branches of science have the teachers pur-

2. Are there many teachers who have no training in

5.. What are their teaching combinations?

6. What type of institution gives thebroe,dest train-

certain branches of science?

sued who have been licensed to teach general science?

I 3. What is the condition or breadth of training in

each of the thirteen branches?

ing?

,:1. j' ~, ."": ('

majors or teaching combinations; and (5) a comparison of teacher

In answering these questions this chapter presents (1)

the academic preparation in science of teachers licensed to

teach general science in Indiana; (2) the training of these

teachers in each of the thirteen branches of science as de-

as indicated by the degrees they hold; (4) their teaching

fined in this study; (3) the general training of these teachersI;
«
;:
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Only two teachersc according to Table IV, had pursued

2. Data could not be obtained in twenty-one cases.

The mode in this distribution is "four," forty-seven

data are open to the following disarepancies:

l~ Sampling may not be truly representative of the

total population in any category.

Number of branches of science pursued. Table IV shows

the number of branches of science pursued by 244 teachers in

Indiana who have been licensed to teach general science. The

I. THE ACADEMIC PREPA~TION IN SCIENCE OF TEACHERS

LICENSED TO TEACH GENERAL SCIENCE IN INDIANA

tra.ining institutions with respect to the breadth of prepara

tion offered general science teachers.

been issued upon other credentials than term or semester hours

of preparation.

ten branches of science, more than ha.lf of the teachers pur

sUing four or more branches. The records of eight teachers

showed only one branch of science pursued. In these cases

the records may have been incomplete or the license may have

teachers having prepared in each of four branches of science.

The percentages, on the other hand, show a popularity range

of three b.ran_ches o~ scienc~, o~ 12.2 per cent. pursued by

~~~;:tl...:~e~cbe..rs to four branches, or 19.9 per cent, pursued

by forty-seven teachers to five branches, or 18.0 per cent,



pursued by forty-four teachers to six branches, or 18.4 per

cent, pursued by forty-five teachers.

The extremities of the distribution carry low percent

age ranges from 0.8 to 0.4 in the ninth and tenth deciles to

3.2 per cent and 7.7 per cent in the first and second deciles,

the lowest percentages being found, therefore, in the ninth

and. tenth deciles. Wi th the elimination of the twenty-one

questionable cases, the profile of the distribution approa.ches .

normalcy.

Percentages ~ teachers having E& training in certain

branches ." of science. Table V shows the number and percentages
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95.1
96.2
61.4
41.3
38.0
92.0
88.0
57.6
95.7
94.0
75.0
36.4
52.2

Percentages

Teachers

Table V can best be interpreted by comparison with Table VI

TABLE V

PERCENTAGES OF TEACHERS HAVING NO TRAINING
IN CERTAIN BRANCHES OF SCIENCE

Science Number of
teachers

Astronomy 175
Bacteriology 177
Biology 113
Botany 76
Chemistry 70
Economic geography 170
Geology 162
Human physiology 106
Hygiene 176
Nature study 173
Physical geography 138
Physics 67
Zoology 96

,.

preparation in specific branches of science, that lack is

paris on.

of teachers who had no training in certain branches of science.

In this part of the study 184 ca.ses were available for com-

Which shows the preparation of teachers by science areas:

1. The Biological Sciences

2. The Physical Sciences

3 • The Earth and Sky Sciences

While'Table V gives a startling picture of the lack of



TABLE VI

TEACHER PREPARATION BY SCIENCE AREAS

Teachers
One area

31 12.7

Earth and sky
sciences

Number Percentage

Teachers

Physical
sciences

TwO areas

124 50.8

Number Percentage

The Biological Sciences

1. Biology

2. Botany

3. Zoology

4. Bacteriology

5. Hygiene

6. Physiology

7. Nature Study

The Physical Sciences

1. Chemistry

B.
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Teachers

Table VII shows the preparation of the teachers in

A.•

Biological
sciences

Three areas

66 27.0

Number Percentage

that slightly more than half of the teachers were prepared in

somewhat alleviated on the inspection of Table VI which shows

ied. were prepared in three areas; approximately one-eighth

two science areas; more than one-fourth of the teachers stud-

pursued sciences in one area.

three specific areas which listed for this table are:

i
"t
i
i
i
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TAB11~ VII 

TEACHER PR.i:~PARATION IN TH:S.ZE AHEAS OJP SC IEIJCE 

Biological Physical Earth and sky 
sciences sciences sciences 

Teachers Teachers Teachers 

Num- Per- Num-
Per-

num- Per-ber of Num- ber of Num- ber of Num-
sciences ber cent- sciences ber cent- sciences ber cent-
pursue a_ ages pursued ages pursued ages 

0 55 22.5 0 56 22.9 0 143 58.6 

1 44 18.0 1 83 34.0 1 71 29.0 

2 50 20.4 2 105 43.0 2 27 11.0 

3 45 18.4 3 3 1.2 

4 32 13.1 

5 12 4.9 

6 4 1.6 

7 2 0.8 

2. Physics 

c. The Earth anc1 Sky Sciences 

1. Astronomy 

2. Geography 

3. Geology 

In addition the records of two teachers showed pre:pa-

ration in genetics, and four teachers had pursued courses in 

embryology. These are lis ted separately, since they were too 

-...., 
I I! 

,' 
i; 
! j 

I 
i ,, 

·l 
~ i 

I 
I, 
,j 

I 

'I 
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9. Onl~1~2 per. cent of the teachers had training in

being exceeded only by those who had studied. no biological

5. From four biological sciences to five pursued, a

est number of teachers had studied only two such sciences,

6. The preparation of the teachers surveyed showed

that 9.0 per cent more teachers prepared in two physical

sharp drop of 8.2 per cent is indicated, tapering to 0.8 per

cent 'foi seven biological sciences studied by two teachers.

.
science.

sciences than prepared in one.

7. More teachers lacked training in the earth and sky

sciences than in either the biological or the physical sciences •

. ' 8 •. Over twice as many teachers had training in one

phase of the earth and sky sciences as had training in two

i~

'i
H few to list in the thirteen branches defined earlier in this
.~

;1 study.
i

,{

1 Table VII. on analysis, reveals the following facts:
f

1. Fifty-five teachers, or 22.5 per cent, had no

training in the biological science~.

2. Fifty-six teachers, or 22.9 per cent, had no train

ing in the physical sciences.

3. One hundred f6rty-three teachers, or 58.6 per cent,

had no training in the earth and sky sciences.

4. Of the seven biological sciences listed, the larg-

I

'I
.1
I

! !



1 See the Appendlxfor semester hour equivalents.

in general science find that their deficiencies lie in specific

knowledges rather than in broad science areas: A broad knowl-

The records showed term and semester hours of train-

II. THE ACADEMIC PREPARATION OF 184 TEAC~RS

IN THIRTEEN BRANCHES OF SCIBNCE

three phases of the earth and sky sciences.

66

", .... , ..

ing for 184 teachers. Semester hours ·of training were con

verted to term hours. l These data are given, science branch

by science branch, and named as they appeared on the teachers'

transcripts in the State House for ·the reasons which follow:

L. Teachers who need training for efficient teaching

I

edge of fungi does not prepare a teacher to present a good

unit on the poisonous snakes of Indiana, though both topics

may be classed as biological. A teacher well prepared to

present the household uses of a sodium hypochlorite solution

might have great difficulty in explaining the underlying

principles of common kitchen levers, though both are physical

science concepts. A knOWledge of geology is not snynonymous

to a knowledge of astronomy.

2. The data are more susceptible to comparison from

,
"",,",
~, ,",

.,'

, -

thepoint.of view of the individual tea,cher. (See the Appendix

; for the data obtained at the State House.)



Term Teachers of as tronomy
hours Number of Percentagesteachers

6 4 2.1
5 1 ,- 0.5
4 4 2.1
0 175 95.1

67

TABLE VIII

TEACHER PREPARATION IN ASTRONOMY

Teacher preparation in astronomy. Table VIII shows

the preparation of 184 teachers in astronomy, giving term

hours of training, the number of teachers, and the equiva,lent

percentages. Only 4.7 per cent of the teachers studied had

any training in this field, the ra~ge being from four to six

term hours. Though courses of study in general science usu-

ally include a unit in this area and though children as a

rule are extremely interested in the starry heavens, 95.1

per cent of the teachers had no training in astronomy. (See

the Appendix, Teachers 39-100-103-108-122-153-166 and 178.)

Teacher preparation in bacteriology. Table IX presents

the preparation of 184 teachers in bacteriology. (See the

J\.ppendix, Teachers 107-143-147-158-159-162 and 177.) As a

separate sUbject, 177 teachers, or 96.2 per cent, had no train

.i;rt,gin,. bacteriology.
, .~ ,,~ ,\ ~. " ..' .. ' ", .

These data. are, however, constantly offset by the facts

I

~f



·1. Fifteen teachers pursued from five to nine term

~ hours of biology.
:t .'

I previo~sly presented in Tables VI and VII.
[.J

tI According to Table IX, three teachers had pursued four
~
~} term hours 0 f tra.ining, two teachers, five term hours, and

one t~ac~er, eight hours.

Teachers of bacteriology
Term
hours Number of Percentagesteachers

8 1 0.5
7 0 -0.0
6 0 0.0
5 2 1.0
4 3 1.6
3 1 0.5
2 0 0.0
1 0 0.0
0 177 96.2

2. Eight teachers pursued from ten to fourteen term

TABLE IX

TEACHER PREPARATION IN BACTERIOLOGY

68

Teacher preparation in biology. Table X shows the prep

aration of 184 teachers in biology. Biology in this sense

means the combined instruction and interrelation of botanical

Term hours in the table are given in intervals of five

hours and .should be read as follows:

and zoological concepts on one course.

,
:!



hours of biology.

3. Eleven teachers pursued from fifteen to nineteen

term hours of biology.

Table VII shows that 22.5 per cent of 244 teachers had

no training in the biological sciences. The comparison of

these data with the data in Table X disclosed 61.4 per cent

of 184 teachers who had no training in biology. However,

presentation of data concerning teacher preparation in botany

and zoology must be made before any valid conclusions ca.n be

drawn from Table X. (See the discussion on teacher prepara

tion in botany and zoology.)
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2. Eleven teachers had eight to eleven term hours of

seven term hours credit in botany.

While Table VII shows that 22.5 per cent of 244 teach-

hours in .botany.

3. Forty-three teachers had-twelve to fifteen term

credit in botany.

1. The records of thirteen ~eachers showed. four to

Table X as follows:

Teacher preparation in botany. Table XI presents the

preparation of 184 teachers in botany with term hours in in

tervals of four hours. The table should be read similarly to

The mean of the distribution is 10.9 term hours, the greater

percentage of the preparation piling up close to zero. The

distribu'tion is, therefore, skewed positively and is asym

atrical •

.I: ~!d ,ThEfmedian'for this distribution is 9.09 term hours;

ers had no training in any biological science, Table XI shows

that o~er two-fifths, or 41.3 per cent of 184 teachers, had

no training in botany. On the other hand, the find.ings in

Chapter IV indicate that concepts related to botany are in

cluded iri all the general science textbooks surveyed.

The table shows a wide range of preparation, 0 to 58,

with the mode at 43, eliminating the seventy-six teachers who

haa no training in botany. More than half of the teachers

showed a preparation in botany of less than twelve term hours.
I



SK =3 (10.9 - 9.09)
50.4

SK • .06

The, positive value (.06), indic~tes that the scores are

p11!9P-':Up on the. right side o,f,the curve, the distribution

the standard deviation is 50.4, and so the amount or degree

of skewness (SK) is easily approximated by means of the

formula:

SK =3 (Mean -Median)
t:r

,
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botany? What constitutes adequacy?

M
10.9

10
- 39.5

Further implications concerning teacher training in

Is a mean of 10.9 term hours adequate preparation in

purposes. To solve this phase of the problem research not

within the scope of this study is needed.

botany must be derived from the viewpoint of the number of

hours which may be considered adequate for instructional

lacking .06 approaching a curve of the probability type. This

Teacher preparation in chemistry. Table XII shows the

preparation of 184 teachers in chemistry. Reference to Table

VII discloses that 34.0 per cent of 244 teachers had studied

amount of skewness is small, the measures of central tendency

being signifi~ant in this distribution. We conclude, then,

that from the mean (10.9)':t: l~ approximately 68.26 per cent

of the cases lie.

in one physical science, and 43.0 per cent had training in

two physical science areas: chemistry and physics. More than

two-fifths of the teachers surveyed had training, therefore,

in both chemistry and physics.

Tab.le XII, a specific table for the training of 184

remaining 114 teachers indicate a range of five to ninety

,\:,eac,he.rs in chemistr.y, shows that seventy teachers, or 38.01,: ,; ~:. ',. ~.! .:' .

pttr ,C~At. h~d no trainIng in chemistry. The records of the
'<,' ..~. '-f J ,~ J' .'. ..:.

I

.~

ij
I)

i
.1
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TABLE XII

TEACHER PREPARATION IN CHEMISTRY

Teachers of chemistry
Term
hours Number of Percentagesteachers

90 1 0.5
85 1 0".5
80 0 0.0
75 0 0.0
70 1 0.5
65 0 0.0
60 4 2.1

'I 55 2 1.0
50 4 2.1
45 2 1.0

I 40 1 0.5,
I

;1 35 6 3.3'.1
"1 30 6 3.3
:1
:1 25 13 7.1
:-.1 20 24 13.1~

~
15 20 11.0
10 12 6.5

5 17 9.2
0 70 38.0

term hours of preparation.

The mean number of term hours in chemistry for Ts,ble

XII is .16.7: the median number of term hours, 12.1; the stan

dard deviation is 63.0. These measures of central tendency

,and, ~v;ariabi"lity indicate that the distribution is skewe d
I .'- ;, :-~ -.:;,

positiv,t31y, the scores or term hours piling up to the right

~: e:t)~p~~lt.:~¥~: of the d~stribution. The amount of skewness or
t ~, .
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+ lcr
79.7

M
16.7

lcr
46.3

5. Comparison with other branches of science shows

teachers are moderately well trained in chemistry.

SK =3 (Mean - Median)
t:r

1. The popUlarity range of teacher preparation in

SK = 3 (16,7 - l2.l)
63.0

2. These intervals represent 46.9 per cent of the

This degree of normalcy permits the following observa-

deviation from a normal distribution is as follows:

SK = .22

This degree of skewness (less than .25) is small

enough to allow the application of the measures of variability

and central tendency. From the mean, then, ±10-, approx

imately two-thirds of the cases lie;

tions: .

teachers surveyed.

3. More teachers were prepared in twenty to "twenty

five term hours than in any other hour range.

"4. The average preparation in chemistry is expressed

by the mean, 16.7 term hours.

chemistry clusters near the lower end of the distribution from

the seco~d to the fifth interval. (Five to twenty-five term

hours)
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Teacher preparation in economic geography. Table XIII

shows an unusual distribution in which the mean and the median

SK = .35

Since a degree of skewness of .35 indicates a great

deviation from a normal distribution, the application of any
,

measures of cen tra.l tendency or variability to the distribu-

tion fail to have any significance.

On the other hand the data are immediately open to

other deductions of great import.

It is highly significant that the mean and median fall

in the lowest interval, especially (1) when that interval

represents 92.4 per cent of the cases surveyed and (2) when

that interval represents from zero to two term hours of prep-

aration.

The data lead to the following deductions:

1. The teachers are unprepared in economic geography.

2. Approximately 8 .0 per cent of the teachers prepa,red

:intwo or more term hours of economic geography.



Indiana.

cent having no training in geology. It can readily be seen

that the mean ·of this distribution falls in the lowest inter- '

0.5
0.0
2.1
0.0
0.5
0.0
1.0
0.5
1.6
1.0

92.4

Pe'rcentages

1
o

4
o
1
o
2
1
3
2

170

Teachers of economic
.geography

Number of
teachers

TABLE XIII

TEACHER PREPARATION IN
ECONOMIC GEOGRAPHY

20
18
16
14
12
10

8
6
4
2
o

76

Term
hours

Similar deductions as given for ~able XIII can be

(Se~ Table XIII.)

Teacher preparation in geology. Table XIV, a study of

the preparation of 184 teachers in geology, shows 88.0 per

. /',

made:

3. The findings are modified by the data in Chapter

IV which show that economic geography is relatively little

stressed in textbooks in general science used widely in

val.

.. .



77
.~

TABLE XIV,ii

11

1 TEACHER PREPARATION IN GEOLOGY
.I
I
I

Teachers of geologyI TermI

Number ofi hours Percenta.gesI

teachers
20 1 0.5
18 0 0.0
16 0 0.0
14 1 0.5
12 0 0.0
10 0 0.0

8 2 1.0
6 2 1.0
4 12 6.5
2 5 2.7
0 162 88.0

'1. The teachers surveyed are unprepared in geology.

2. Chapter IV challenges whether wide preparation in

this field is warranted.

Teacher preparation in human physiology. Table XV

presents the preparation of 184 teachers in human physiology.

With the exception of Teacher 79, (See Appendix), the dis-

tribution indicates a range of zero to twenty-four term hours.

One hundred six, or 57.6 per cent of the teachers surveyed for

preparation in human physiology, had less than five term hours

of credit in this branch of science. Only one teacher had

more than twenty-four term hours, this teacher having, accord

ing to ~he reco~ds obtained, no other science area pursued.
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(See Appendix, Teacher 79.)

0.5
0.0
0.0
0.0
0.0
0.0
1.0
8.2
5.4

27.2
58.2

Percentages

Teachers of human
phySiology

1
o
o
o
o
o
2

15
10
50

107

Number of
teachers

50
45
40
35
30
25
20
15
10

5
o

Term
hours

A.-valid interpretation of these data necessitates

TABLE XV

TEACHER PREPARAT ION IN
HrnlfillN PHYSIOLOGY

The findings indicate a zero deficiency of more than

50.0 per cent in the training of teachers in human physiology,

though the textbooks surveyed showed an increasing emphasis in

this field of science, especially in relation to pUblic health.

More than one-fourth of the teachers surveyed for train-

five to.nine term hours indicated.n· ::l I' ~~'"

ing in this branch of science showed a preparation of five to

nine term hours. Canceling the 106 cases of the zero interval,

~hese f~fty'cases represent the mode for this distribution With
'-, .• ','-



Teachers of hygiene
Term
hours Number of Percentagesteachers

5 1 0.5
4 3 1.6
3 3 1.6
2 1 0.5
1 0 0.0
0 176 95.7

~. The teachers surveyed are deficient in training

Similar conclusions may be'drawn:

TABLE XVI

TEACHER PBEPARAT ION IN RYG IENE

79

Teacher preparation in hygiene. Table XVI, paralleling

very closely the profiles of the distributions in Tables XIII,

further research in an appraisal of what constitutes an

adequate amount of training.

for the teaching of hygiene.

2. The integration and overlapping of other biologi

cal sUbject groups alleviates the deficiency.

XIV, and XV, shows the preparation of 184 teachers in hygiene.

_. ,~,. Teache'r preparation in nature study. Table XVII shows

',the p,reparation of 184 teachers in nature study • The term

llQ"!1r~ given are not ,listed by intervals as, in the preceding

tables; they Should be read as follows:
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1. Of the teachers surveyed 123, or 94.0 per cent,

1.0
0.5
3.8
0.5

94.0

Percentages

2
1
7
1

173

Teachers of natu~e study
Number of
teachers

8
5
4
2
o

Term
hours

TABLE XVII

TEACHER PREPARATION IN NATURE STUDY

had no training in nature study.

2. One teacher, or 0.5 per cent had pursued two term

hours in nature study.

The findings are these:

1. There seems to be a great deficiency in the train

ing of teachers in nature study.

2. Teacher preparation in other biological areas

alleviates the deficiency.

Teacher preparation in physical geography. Of the

teachers surveyed 75.0 per cent he,d pursued less than four

term hours of training in phys,ical geography. Table XVIII

reve.als, in addition, that one-fourth of the teachers surveyed

had taken from·four to thirty-six term hours of training in

physipal,geography, eight term hours constituting the highest



percentages above that indicated for zero.

The distribution shows a positive skewness, the mean,

clearly falling in the lowest interval. The common measures

of central tendency and variability have little significance

in this distribution as instruments of analysis.

Deductions from the raw data, however, can readily be

81

1.0
0.5
0.0
1.0
0.5
0.5
2.1
9.8
9.2

75.0

Percentages

Teachers of physical
, geography

2
1
o
2
1
1
4

18
17

138

Number of
teachers

'.

TABLE XVIII

TEACHER PREPARATION IN
PHYSICAL GEOGRAPHY

36
32
28
24
20
16
12

8
4
o

Term
hours

;1
t
'I

1
"

\

I
I,

i

made.

1. Three-fourths of the teachers surveyed had less

than four term hours of preparation in physical geography.

2. Only 3.0 per cent of the teachers haa. pursued

twenty or more term hours of training in physical geography.
\ a. 'The total range of training was from zero to
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. 10.8'

• 60.0

.• 14.1'

. .

. . .. . .

0- • • • • •

M

Mdn

The significance of the findings are further empha-

The average number of term hours of prepara.tion in

SK = 3 (14.l - 10.8)
60.0

SK : .165 or .17

SK = 3 (M - Mdn)
er

sized by the results of the survey of textbooks in Chapter IV
G "-

Teacher preparation in phySiCS. The mes,sures of cen-

These measures are significant in as much as the

82

therefore, that though the mean term hour preparation in

physics is 14.1, nearly half of the teachers, 48.4 per cent,
.' .~

had less "than ten term hours of training.

,', ,"j

," ~ ,

thirty-six term hours.

deviation from a normal distribution is less than 0.25.

tral tendency and variability respecting the 4ata in Table

XIX showing teacher preparation in physics are:

physics, according to the data derived from Table XIX, is

14.1 term hours. The profile of the distribution shows

positive skewness, revealing the drawing out of the distribu

tion toward the upper ranges and the piling up of the data

toward the lower end of the distribution. These data show,
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TABLE XIX

TEACHER PREPARATION IN PHYSICS

Teachers of physics
Term
hours Number of Percentagesteachers

90 1 0.5
85 0 0.0
80 0 0.0
'75 0 0.0
'70 1 0.5
65 0 0.0
60 0 0.0
55 0 0.0
50 0 0.0
45 2 1.0
40 2 1.0
35 4 2.1
30 '7 3.8
25 6 3.3
20 38 20.'7
15 16 8.'7
10 18 9.8

5 22 12.0
0 6'7 36.4

which showed a popularity of treatment toward the concepts of

the physical sciences.

Further application of the measures of central tend-

ep.cy and variability show that between -l.- '74.1 and --, 45.9

:term,b.ours approximately t:wOJ".thtihrdtJ lD:-:ft vthe case s 1 ie • The

n~gat~ve figure (~- 45.g) shows that within the two-thirds

~f..'t:p.e distribution representing the central tendency, many

cases in which teachers had no training in physics lie.
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Find.ings:

1. On an average teachers are fairly well trained in

physics. (This finding is given by comparison with the

average training in the other branches of science surveyed

and is not an attempt to set any number of term hours as be

ing adequate training.)

2. Nearly half of the teachers had less than ten

term hours of training in physics.

3. Over 36.0 per cent of the teachers had less than

five term hours of training in physics.

4. The data show the teachers slightly better pre-

pared in chemistry than in physics.

Chemistry M = 16.7

Physics M =14.1

Teacher prepara,tion in zoology. Table XX shows the

preparation of 184 teachers in zoology. The, table shows that

the median falls within the zero interval.

N :'92
-r

Hera again, as has been pointed out in relation to

Tables XIII. XIV, XV, XVI. XVII, and XVIII, the mea.sures of

c,entral tendenc,Y and variability have little significance in

tll~ interpretation o:f.thedata. '1'he raw data give rise to

the following conclusions:

i\
i
l



1. More than half of the teachers surveyed had less

than two term hours of preparation in zoology.

2. The findings from Table VII alleviate the preceding

findings since a teacher tre.ined in biology would receive train-

.Ii .
~ .
J, .

1

ing in zoology and botany.

3. The findings of Table X confirm the finding given

above. {item l} t since 61.4 per cent of the teachers surveyed

had no training in biology.
'.; :,. ~ '.-

(;, (7) )' ~~:' ' .
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III. DEGREES, A BASIS FOR EVALUATING

TEE TRAINING OF 212 TEACHERS

Table XXI shows the educational status by degrees

obtained by 212 teachers of this study during the period from

1910 to 1942.

The totals paint a bright picture since the period be

ginning in 1920, showing a sudden change from two Bachelor

degrees obtained in the first period (1910-1920) to forty-four

degrees, including Master's degrees, in the second period

(1920-1930). Changes ip. t~e license law account for the trends

toward degrees since 1923.

This table, showing a steady rise in the number of

degrees held, justifies these conclus ions:

1. The general training of the teachers as evidenced

by the number of degrees held seems adequate.

2. Teachers seem to be trying to improve their scho-

lastic status.

IV. TEACHING COlVIBINATIONS, A MffiUS OF EVALUATING

THE SCHOLASTIC STATUS OF 184 TEACHERS

Any estimate of the scholastic status of teachers

licensed to teach general science must take into consideration

their teaching combinations since it is generally agreed that

celltainsubject matter areas contribute largely to the general
,I }~
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TABLE XXI

DEGREES AND WHEN OBTAINED

1910 1920 1930 Date
Degree to to to not Total

1920 1930. 1942 given

A. B. 1 23 49 6 79
B. S. 1 12 67 11 91

B. Ed. 0 0 3 0 3

B. s. A. 0 1 10 0 11
A. M. 0 3 5 1 9

M. S. 0 5 12 2 19

Total 2 44 146 20 212

preparation of any teacher.

-Table XXII shows the teaching combinations of 184

teachers with equivalent percentages for each combination

with science. An inspection of the column of percentages

discloses the following facts:

1. Mathematics combines most often with science as

a teaching combination •.

2. Social studies ranks second as a combining factor

j

.
oi:. ,

I' ." .
I
i,;

with science •

.: 3. Studies made by Elder,2 cited in Chapter III,

verify. the findings given above.

2 Harry E. Elder. ~. £11., p. 17 ana p. 18.
I



• JTABLE XXII

TEACHING COI~INATIONS OF GENERAL SCIENCE TEACHERS:::':':.~:--':::: ~ ';;:::::.:', -~_::.-:- .. -.'-

"-':~l,.,."",,,.k-""T",:~,", , , .. =.~_.. .. . ·..c.~."" • ...:c...• .~~- .._ .._.. "'~"-~- ~-.c.~. • ..~'-~=~ -=.."... ,,' ow F

_~~J":,~"":>-,,,·~~"~-·.,.r .....=.,./ -·----::-.::--:!~~:"'"~·;:-f;:::-.::-:"-::~



For-. Phys-.
.. Com- Eng- eign Home In~us- Socia.1 Mathe- ica1 Library Agrl.- Total Percent-
Art merce 1ish 1an- eco: t.rl.a1 studies matic.s educa- science cu1- cases ages

guage noml.CS arts tion ture
.

27 1 1 1 0.5'
,

28 1 1 0.5
29 1 1 1 1 0.5
30 1 1 1 1 0.5
31 1 1 1 0.5
32 1 1 1 1 0.5
33 Not indicated 26 14.].. >'

Total cases 184

}_~i~~-~i!)~:~~~,~f•.. ,•. It·, ..... ' •. ',

TABLE XXII (continued)

The table is to be read as follows:

(I) Four teachers in column (1) combined science with home economics (or 2.1
per cent).

(2) Five teachers in column (19) combined science with English and social studies
(or 2.7 per cent).

a>
\0

• J
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V. TOTAL TERM HOURS OF PREPARAT ION OFFERED

BY TEACHER TRAINING INSTITUTIONS

Table XXIII shows the breadth of traini?g offered by

three types of teacher training institutions in a survey of

the records of 141 teachers.

1. Teachers' Colleges and Normal Schools

2.. Liberal Arts Colleges

3. Technical Colleges

According to the data obtained, the following facts

can be derived from Table XXIII:

1. Technical colleges offer slightly· more training

in sc~ence than teachers' colleges and normal schools.

Means expressed in term hours:

Technical Colleges

Teachers' Colleges and Normal

Schools . .

76.9

65.8

2. Teachers' colleges and normal schools offer

slightly more training in science than liberal arts colleges.

Means expressed in term hours:

Teachers' Colleges and Normal

Liberal Arts Colleges

65.8

59.3. . . .
. . . .. . . . . .Schools

1, '.

1
!

3. Liberal arts colleges off~r less training in

science than either technical colleges or teachers' colleges
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65.8

59.3

76.9

. .

. . . . .

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

. . . . . .. . .
SUMlUlliY OF FINDINGS

Schools

Teachers' Colleges and Normal

Liberal Arts Colleges • •

Technical Colleges

four or more branches of science.

2. More than half of the teachers had pursued

3. The records of eight teachers showed only

1. Only two teachers had pursued as many as ten

branches of science defined in this study.

Means expressed in term hours:

A. How many branches of science have the teachers

one branch of science pursued.

4. More teachers prepared in four branches of

science than in any other number grouping.

B. Are there many teachers who have no training in

certain branches of science?

and normal schools.

pursued Who have been licensed to teach general science?

1. There were more teachers who had no training

in astronomy, bacteriology, hygiene, nature

study, and: economic . geography than he,d no

,',. training in any of the other branches na.med



2. An analysis of three science areas (biological

sciences, physical sciences, and earth and sky

sciences) showed that slightly more than half

of the teachers were prepared in two science

areas; more than one-fourth were prepared. in

three areas; approximately-one-eighth pursued

sciences in one area.

3. Nearly one-fo.urth of the teachers had no

training in the biological sciences.

4.. Nearly one-fourth of the teachers had no

training in the physical sciences.

5. More than half of the teachers had no train-

ing in the earth and sky sciences.

6. Of the seven biological sciences listed, the

largest number of teachers had studied only

two such sciences. They were exceeded only by

those who had studied no biological science.

7. More teachers prepared in two physical

sciences than prepared in one.

8. More teachers lacked training in the earth

and sky sciences than in either the biological

sciences.

9. Over twice as many te~chers had training in

one phase,of the earth and sky sciences as had

training in1two~phases.

93
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,
,;

-.

10. Very few teachers had training in three

phases of, the earth and sky sciences.

C. What is the condition or breadth of training of

the teachers in each of the thirteen branches of science

defined in this study?

Astronomy

1. Only 4.7 per cent of the teachers had any

training in astronomy as a separate science.

2. More than 95.0 per. cent of the teachers had-

no training in astronomy as a separate ~

science.

Bacteriology

1. More than 96.0 per cent of the teachers had

no training in bacteriology as a separ~te

science.

2. Teachers, no doubt, received training in

bacteriology in other biological courses.

Biology

1. Fifteen teachers (S.2per cent) pursued

from five to nine term hours of biology.

2. Eight teachers (4.3 per cent) pursued from

ten to fourteen term hours of biology.

3. Eleven teachers (5.9 per cent) pursued from

fifteen'to nineteen term hours of biology.

4. Teacher ·prepar~tion in bo tany and zO-Dlogy
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augments the findings given above, showing

that the teachers are as well prepared in

the biological sciences as in the physical

sciences.

Botany

1. The mean number of term hours of preparation

in botany was found to be 10.9.

2. More than two-fifths of the teachers had no

training in botany as a separate sUbject •.

3. Nearly one-fourth of the teachers had from

twelve to sixteen term hours of credit in

botany.

4. Only Slightly more than 3.0 per cent of the

teachers had more than thirty-two term hours

of credit in botany.

Chemistry

1. The popularity range of teacher preparation

in chemistry clusters near the lower end of

the distribution. representing five to twenty

five term hours.

,2. This range represents 46.9 per cent of the

teachers surveyed.

3. More teachers prepared in twenty to twenty

five term hours of chemistry than in any

,o'th\1Jr hour range.
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4. The average preparation in chemistry is ex-

pressed by the mean, 16.7 term hours.

Economic Geography

1. More tha~ 90.0 per cent of the teachers had

no training in economic geography.

2. The finding given above is alleviated by the

data in Chapter IV which shows that economic

geography is relatively little stressed in

general science t&xtbooks used widely in

Indiana.

Geology

1. More than 80.0 per cent of the teachers had

no training in geology.

2. The data of Chapter IV challenges whether

wide preparation in this field is warrantea.

Human Physiology

'.~ 1. Over half of the teachers surveyed had no
"

training in human physiology.

2. The data of Chapter IV empha,sizes the need

1.

for more training in this branch of science.

groups alleviates the deficiency.

Over half of the teachers had no training in

hygiene as a separate subject.

,2. The overlapping of other biological subject

Hygiene

-
f,
~'. '
:; ,
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Nature Study

1. More than 90.0 per cent of the teachers

surveyed had no training in nature study.

2. Teacher training in other birilogical areas

alleviates the deficiency.

Physical Geography

1. Three-fourths of the teachers surveyed had

less than four term hours of credit in

physical geography.

2. Only 3.0 per cent of the teachers had pur-

sued twenty or more term hours of training

in this sc ience •

3. The total range of training was zero to

thirty-six term hours.

Physics

1. Nearly half of the teachers had less than

ten term hours of training in physics.

2. Over 36.0 per cent of the teachers had less

than five term hours .of training in physics.

3. The data show the teachers slightly better

4.

prepared in chemistry than in physics.

The average preparation in physics in terms

:.,;

±

of the mean is 14.1 hours.

Zoology

1. More than half of the teachers surveyed had
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less than two term hours Qf preparation in

zoology.

2. Teacher training in biology alleviates the

finding given above.

3. The findings of Table X augments finding (1).

D. Do these teachers hold degrees?

1. From 1910 to 1920 two teachers surveyed ob-

tained degrees.

2. From 1920 to 1930 fo~ty-four teachers obtaine~

degrees.

3. From 1930 to 1942 there were 146 teachers who

obtained degrees.

4. There were twenty other teachers who obtained

degrees, though the dates were not given.

5. Of the 212 degrees found in the records of the

teachers, twenty-eight were Master's degrees

and 184 were Bachelor's degrees.

E. What are the teaching combinations of these

teachers?

1. Mathematics combined most often with science

as a teaching combination.

2. Social studies ranked second as a combining

factor with science.

F. What type of institution gives the broadest train-

... ing?
1
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1. Technical colleges offered 76.9 mean-term

'. '
". ,,', , ,

.
,~ <. '.o .'

hours of training in science •

hours of training in science.

2. Teachers colleges and normal schools offered

65.8 mean-term hours of training in science.

3. Liberal arts colleges offered 59.3 mean-term



CHAPTER VI

REPRESENTATIVE GASBS OF TEACHER PREPARATION

IN THIRTEEN BRANCHES OF SCIENCE

INTRODUCTION

While Chapter V presents ~masse th~ preparation of

teachers licensed to teach general science in Indiana, this

chapter is a study of individual cases which represent the

broad patterns of teacher preparation discussed in the pre-

ceding chapter.

Thirty-seven cases have been selected to represent

the t~irteen branches of science defined in Chapter I,

these cases symbolizing, as closely as possible, the lower,

middle, and upper quartiles of the distributions which are

found, science branch by science branch, in Chapter V.

The data are given as they appeared on the records

in the State House with the exceptions that (1) semester

hours have been converted to term hour equivalents, count-

ing any major fraction thereof as a unit term hour in

order to keep the data discrete for statistical purposes;

and (2) the names of the teachers and counties are given,

for obvious reasons, in code.

It is the purpose of this chapter to present thirty-

seven individual, representative cases of teacher preparation
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in science in order to give a clearer picture of the dif-

ferences in teacher training by using certain specific cases,

to show to what extent these cases are representati-ve of the

quartile range from which they are taken, and to acknowledge

other factors in teacher preparation:

1. Years of experience

2. Degrees held

3. Teaching combinations

4. Teacher training institutions attended

other factors in growth, not of chief concern in

this study, contribute largely to the in-service training of

teachers. Among these may be mentioned the following:

1. Reading professional literature

2. Attending and participating at professional meet-

ings

3.' Collecting illustrative material

4. Planning for improvement

5. Writing units

6. Exchanging ideas with others.

7. Observing master teachers at work

These factors are mentioned as the writer is aware

that teacher preparation cannot be measured wholly in terms

of term or semester hours of college credit •

.. .

l'

!
I.
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I. PRESENTATION OF INDIVIDUAL CASES

The remainder of the chapter presents, with brief com-

ments, thirty-seven cases of teacher preparation in the thir-

teen branches of science in the order named: astronomy,

bacteriology, biology, botany, chemis~ry, economic geography,

geology, human physiology, hygiene, nature study, physical

geography, physics, and zoology.



REPRESENTATIVE CASES IN ASTRONO~IT
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DATA SHEET

104

6
90

36

36
12

Total credits
. in
term hours

This case represents one among the best pre-

Name of course

Total

G. Economic Geography

B. Botany
C. Zoology

H. Human Physiology

A. Biology

F. Physical Geogra.phy
E. Physics

*1. Astronomy

V. Related and unrelated sub ject groups (Check)

1. Art. . • • • . · • 7. Library Science • ·2. Commercial Subj. • 8. Mathematics. · · •
3. English. • . . • • 9. Music • . • . • · •
4. Foreign Language · 10. Phys i cal Ed. · · •
5. Home Economics • • 11. Social Studies • •
6. Industrial Arts. • 12.

VI. Training Degree or diploma B. S.
Normal Teachers College x Liberal Arts
College Other Institution ~ __

pared teachers in astronomy. Are six hours adequate

training?

IV. Science courses pursued

VII. Experience
Number of years Not given

I. Teacher 178

II. County where employed 247

III. License held Regular H. S. Date issued 1941

* Note: The asterisk is used to designa.te the science
being considered.

VIII. Comments

.~



DATA SHEET

Tota.l credits
, in

term hours
Name of course

B. Botany
A. Biology

105

I. Teacher 153

IV. Science courses pursued

II. County where employed 37

III. License held Regular R. S. Date issued 1939

C. Zoology
D. Chemistry 12
E. Physics

G. Economic Geography
39

V. Related and unrelated subject groups (Check)

Total
4

90

H. Ruman Phys iology
*1. Astronomy

VII. Experience
Number of years Not given

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College x
Other Institution---------------------

1. Art. . • . . . · • 7. Libra.ry Science. .
2. Commercial Subj. · 8. Mathematics. · 'x
3. English. . . . · · 9. Music. . . . ·4. Foreign Language x 10. Physical Ed. ·5. Rome Economics · · 11. Social Studies • .
6. Industrial Arts. • 12.

credit in astronomy.

Comments
Four teachers, or 2.1 per cent, had four hours of

VIII.



I. Teacher 113

DATA SHEET

6
4
4

10

48

12

12

Total credits
in

term hours

Total

Name of course

J. Physiography

G. Economic Geography

I. Geology

B. Botany

1. Art. . . . . . · • 7 • Library Science. '.
2. Commercial Subj. · 8. Mathematics. · · · x
3. English. . . . · · 9. Music. . . • · · •
4. Foreign Language • 10. Physical Ed. · · •
5. Home Economics · · 11. Social Studies · •
6. Industrial Arts. • 12

A-. Biology

C. Zoology

H. Human Physiology

E. Physics
D. Chemistry

This teacher, with no college credit in astronomy, is

representative of 96.1 per cent of the cases surveyed.

106

V. Related and. unrelated sUbject groups (Check)

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College ~
Other Institution __

IV. Science courses pursued

VII. Experience
Number of years 6

II. County where employed 290

III. License held Regular H. S. Date issued 1936

VIII. Comments



A REPRESENTATIVE CASE IN BACTERIOLOGY
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I. Teacher 143

DATA SHEET

4
16
12

Total credits
in

term hours
Name of course

B. Botany
C. Zoology

A. Biology

108

IV. Science courses pursued

II. County where employ"e d 136

III. License held Regular H. S. Date issued 1929

D. Chemistry
E. Physics 4
F. Physical Geography

Total

8
4

48

G. Economic Geography
H. Human Physiology

*1. Bacteriology

V. Related and unrelated subject groups (Check)

VI. Training Degree or diploma A. B.--M. S.
Normal Teachers College x Liberal Arts College x
Other Institution --------------------

1. Art. • • • • • • •
2. Commercial SUbj ••
3. English••.•••
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science. •
8. Mathematics ••••
9 . Music. • • • •

10. Physical Ed••••
11. Social Studies
12.

VII. Experience
Number of years 8

VIII. Comments

~-

This teacher represents three other cases with

four term hours in bacteriology. This case represents

the mode, the teachers with no preparation in bacteri

ology being eliminated.



REPRESENTATIVE CASES IN BIOLOGY
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this branch of science.

DATA SHEET

5

42

59

12

To tal ere di ts
in

term hours

Number 0 f years Not given

Only 4.1 per cent of the cases surveyed

Name of course

Total

B. Botany

G. Economic Geography
H. Human Physiology

110

E. Physics
F. Physical Geography

had more than forty term hours of credit in biology as

a separate subject. Preparation in other biological

branches discredits the apparent lack of training in

c. Zoology

*A. Biology

I. Teacher 33

V.
,

Related and unrelated subject groups (Check)

1. Art. . . . . . · · 7 • Library Science. •
2. Commercial Subj. • 8. Mathematics. · . ·3. English. • . . · 9. Music. . . . · . ·4. Fore ign Language • 10. Physical Ed. ·5. Home Economics · · 11. Social Studies x
6. Indus trial Arts. • 12.

VI. Training Degree or diploma A. B.
Normal Teachers College Liberal Arts
College-::- Other Institution _

VII. Experience

II. County where employed 213

III. License held Regular H. S. Date issued __

IV. Science courses pursued

VIII. Comments

L.



VI. Training Degree or diploma B. S. Normal
Teachers College x Liberal Arts College _-
Other Institution--------------------

V. Rela.ted and unrelated subject groups (Check)

1. Art. . . . . . · • ". Library Science. •
2. Commercial Subj. 8. Mathematics. · . •
3. English. . . . · 9. Music • . . . · . •
4,. Fore ign Langue ge • 10. Physical Ed. · x
5. Home EoonQmics · • 11. Social Studies x
6. Industrial Arts. • 12.

111

8

4
8

48

28

Total credits
in

te rm hours

Tota.l

Name of course

I. :Nature Study

B. Botany

G. Economic GeographY

C. Zoology

H. Human Physiology

E. Physics
D. Chemistry

F. Physical Geography

*A. Biology

biological sciences.

This teacher's training appears restricted to

DATA SliEST

I. Teacher 146

II. County where employed 308

III. License held Regular H. S. Date issued 1929

IV. Science courses pursued

VII. Experience
Number of years 5

VIII. Comments



DATA SHE.ET

2

6

3

8

8

8
4

24

75

12

Total credits
in

term hours

7. Library Science ••
8. Mathematics ...•
9. Music .....

10. Physical Ed...•
11. Social Studies .•
12.

Among the teachers who had training in

Number of years 5

Total

Name of course

J. Bacteriology

B. Botany
C. Zoology

I. Geography

G. Economic Geography

E. Physics
D. Chemistry

1. Ar t. . . . . . . .
2. Commercial Sub j. •
3. English. • • • • •
4. Foreign Language •
5. Home Eonnomics • •
6. Indus tr ial Arts. •

H. Human Physiology

*A. Biology

other hour range.

bi~logy as a separate science branch, more teachers

had training in five to ten term hours than in any

112

I. Teacher 162

V. Related and unrelated subject groups (Check)

VI. Training Degree or diploma B. S. Normal
Teachers College LiberelArts College _-
Other Institution----------------------

II. County where employed 44

III. License held Regular H. S. Date issued 1935

IV. Science courses pursued

VII. Experience

VIII. Comments

'J
j

.1,
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REPRESENTATIVE CASES IN BOTANY
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DATA SHEET

I. Teacher 66

II. County where employed 228

III. License held Special H. S. Date issued 1927

IV. Science courses pursued

48

Total credits
in

term hours
Name 0 f course

A. Biology
*B. Botany

C. Zoology
D. Chemistry 18
E. Physics
F·. Physical Geography

H. Huma.n Physiology 18
84

V.' Related and unrelated sUbject groups (Check)

1. Art. . • . . • · • 7. Library Science.
2. Commercial SUbj. • 8. Mathematics. • . •
3. English. • . • · · 9 • Music. . . . ·4. Foreign Language • 10. Physical Ed. ·5. Home Economics · · x 11. Social Studies . •
6. Industrial Arts. • 12.

VI. Training Degree or diploma B. S. Normal
Teachers College x Liberal Arts College ---
Other Institution---------------------

VII. Experience
Number of years 4

VIII. Comments

This teacher is one of the best prepared in

botany.



Normal

4
24

8
72

12

Library Science ••
Mathematics ••.•
Mus ic. • • • •
Phys ical Ed. ,. • •
Social Studies

12

12

To tal cre di ts
in

term hours

7.
8.
9.

10.
11.

x 12.

62-

Number of years _

Among the teachers who had any train-

Art. . . . . . . .
Commercial Subj ••
English ••••••
Foreign Language •
Home Economics • •
Industrial Arts ••

Name of course

Total
I.

C. Zoology

E. Physics

A. Biology

County where employed

H. Human Physiology

1.
2.
3.
4.
5.
6.

*B. Botany

DATA SHEET

116

ing in botany more had twelve to sixteen term hours

of credit than any other term hour range.

I. Teacher~

V. Related and unrelated subject groups (Check)

II.

VI. Training Degree or diploma B. S.--M. S.
Teachers College ~ Liberal Arts College
Other Institution ------------------

IV. Science courses pursued

III. License held Regular H. S. Date issued 1931

VII. Experience

VIII. Comments

,.'
~
r



DATA SHEET

I. Teacher-1:.!-

II. County where employed~

III. License held Regular R. S. Date issued ---
IV. Science courses pursued

4
8

Total Credits
in

term hours
Name of course

A. Biology
*B. Botany

C. Zoology
D. Chemistry
E. Physics

16
24

16

Total
12
80

V. ' Related and unrelated SUbject groups (Check)

1. Art. • • • • • • •
2. Commercial SUbj .•
3. English. . • • .
4. Foreign Language •
5. Rome Economics • •
6. Industrial Arts ••

7. Library Science •.
8. Mathematics •••• x
9. Mus ic. • • • . • •

10. Physical Education --
II. Social Science --
12.

VI. Training Degree or diploma B.S. Normal x
Teachers College Liberal Arts College -
Other Institution---------------------

VII. Experience
Number of years 2

VIII. Comments

There were seventy-six teachers, or 41.3 per cent,

who had less than four hours of credit in botany.
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DATA SHEET

I. Teacher~

II. County where employed 223

III. License held Blanket Date issued 1924

IV. Science courses pursued

Total cre dits
in

term hours
Name of course

B. Botany
A. Biology

*D. Chemistry
E. Physics

60
12

H. Human Physiology
Total 72

V. Related and unrelated SUbject groups (Check)

1. Art. .. . • • • • •
2. Commercial Subj ••
3. English. • • • • •
4~ Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science ••
8. Mathematics. . • • x
9. Music •••••••

10. Physical Education --
11. Social Studies •• --
12.

VI. Training Degree Qr diploma A. B.--A. M. Normal
Teachers College Liberal Arts College __
Other Institution---

------~-----------
VII. Experience

VIII. Comments

Number of years 11

This teacher is prepared in the physical

sciences. The blanket license covers the preparation

in the, other sciences. Blanket licenses are fast dis-

appearing •.
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DATA SHEET

I. Teacher 121

II. County where employed 80

III. License held Special H. S. Date issued ---
IV. Science courses pursued

E. Physics

B. Botany 9

6

12

15

15
15

Total credits
in

term hours
Name of course

A. Biology

C. Zoology
*D. Chemistry

H. Human Physiology

J. His. Biology
Total

6
5
9
3

95

V. Related and unrelated subject groups (Check)

Training Degree or diploma Normal
Teachers College Liberal Arts College--
Other Institution-------------------------

VI.

1. Art. • • • • • • •
2. Commercial Subj ••
3. English. • • • • •
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science ••
8. Mathematics. • • •
9. Mus ic. • • • • • •

10. Physical Education --
11. Social Studies ••
12.

,~II., Experience Number of yeB,rs Not given

VIII. Comments

. More teachers were prepared in fifteen to twenty-

five term hours of chemistry than in any other hour

range.
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DATA SHEET

I. Teacher 60

II. County where employed 129

III. License held Regular H. S. Date issued 1937

IV. SCQence courses pursued

B. Botany

5
5

9
8

12

Total credi ts
in

term hours
Name of course

A. Biology

c. ~oology

E. Physics
*D. Chemistry

H. Human Physiology
Total 39

V.' Related and unrelated SUbject groups (Check)

1. Ar t. . . . . . . .
2. Commercial Sub j. •
3. English. • • • • •
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7.
8.
9.

x 10.
11.
12.

Library Science ••
Mathema tics. • • •
Mus ic. • • • • • •
Physical Education x
Social Studies •• =_

VI. Training Degree or diploma A. B.--B. S. Normal
Teachers College. Liberal Arts College -!
Othe~ Institution----------------------

VII. Experience
Number of years 4

VIII. Comments This case represents 41.2 per cent of

the teachers having five or less term hours of credit

in chemistry.
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REPRESENTATIVE CASES IN ECONOMIC GEOGRAPHY

,t

'I.
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I. Tea.cher 83

8

4

27

89

38

12

Library Science ••
Mathematics •••• x
11us ic. • • • • • •
Physical Education --
Social Studies • • :::

Total credits
in

term hours

7.
8.

2.... 9.
10.
11.
12.

Number of years Not given

This case represents 92.4 per cent of

Art. . . . . . . •
Commercial SUbj ••
English. • • • • •
Foreign Language •
Home Economics • •
Industrial Arts ••

Name of course

Total

B. Botany

I.
H. Human Physiology

C. Zoology

A. Biology

E. Physics

1.
2.
3.
4.
5.
6.

D. Chemistry

*G. Economic Geography

the cases surveyed, 170 teachers having no preparation

i~economic geography as a separate science.

DATA SHEET

V. Related and unrelated subject groups (Check)

IV. Science courses pursued

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College x
Other Institution ~ __

II. County where employed 308

III. License held Regular H. S. Date issued 1939

<, '.'
I.'.. .

VIr. Experience

VIII. Comments



DATA SHEET

I. Teacher 140

4
4

12
12

12
44

Total credits
in

term hours

B. Botany

Name of course

Total

A. Biology

I. Geology

C. Zoology
D. Chemistry

H. Human Physiology

E. Physics
F~ Physical GeographY

*G. Economic Geography

V. Related and unrelated subject groups (Check)

1. Art. . • • . . · • 7 • Library Science. •
2. Commercial Subj. • 8. Mathematics. . . ·3. English. . • • • • 9. Music. • . . . . •
4~ Foreign Language • 10. Physical Education ---
5. Home Economics · • 11. Social Studies
6. Industrial Arts. • 12.

123

IV. Science courses pursued

VI. Training Degree or diploma Normal
Teachers College Liberal Arts College
Other Institution---------------------

II. County where employed 129

III. License held Regular H. S. Date issued 1924

VII. Experience
Number of years 5

VIII. Comments Only 7.6 per cent of the OBBes had more

thari three term-hours of credit in economic geography.



124

DATA SHEET

I. Teacher 53

II. County where employed 280

III. License held Regular H. S. Date issued 1940

IV. Science courses pursued

Name 0 f course

A. Biology
B. Botany
C. Zoology
D. Chemistry
E. Physics

*G. Economic Geography
H. Human Physiology

Total

Total credits
in

term hours

18
18
36
24
12

108

I
1
I

;1

l
~

V. Related and unrelated subject groups (Check)

1. Art. . . . . . · • 7 • Library Science. ·2. Commercial Subj. • 8. Mathematics. . • · x
3. English. 9. Music • --. • . • . . . . . ·4. Foreign Language • 10. Physical Education :::
5~ Home Economics · · 11. Social Studies • •
6. Industrial Arts. · 12.

VI. Training Degree or diploma B. S. Normal
Teachers College Liberal Arts College ~

Other Institution---------------------,---
VII. Experienc e

Number of years Not given

VIII. Comments This case represents 3.1 per cent of

the teachers, having twelve or more term hours of

credit in economic geography. This teacher is one of

the best prepared amoPi those surveyed.
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REPRESENTATIVE CASES IN GEOLOGY
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DATA SHEET

I. Teacher 40

II. County where employed 216

III. License held Regular H. S. Date issued 1925

IV. Science courses pursued

Name of course

A. Biology
B. Botany

Total credits
in

term hours

57
C. Zoology
D. Chemistry
E. Physics

Total

2

74
15

G. Economic Geography
H. Human Phys io10gy

*1. Geology

V. Related and unrelated sUbject groups (Check)

1. Art. . • . . . · · 7 • Library Sc ience • ·2. Commercial Subj. • 8. Mathematics. . · · x
3. English. . . . • · x 9. Music. . . . . · ·
4~ Foreign Language • 10. Physical Education ---
5. Home Economics · • 11. Social Studies · ·6. Industrial Arts. • 12.

VI. Training Degree or diploma Normal
Teachers College Liberal Arts College x
Other Institution . _

VII. Experience
Number of years Not given

VIII. Comments

This teacher is ~e of the best prepared in

geology.
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DATA SHEET

I. Teacher 173

II. County where employed 133

III. License held Regular H. S Date issued. 1928•

IV. Science courses pursued

Name of course

A. Biology

Total credits
in

term hours
36

B. Botany
C. Zoology
D. Chemis try 22
E. PhySics

G. Economic Geography
F. Physical Geography

Total
8

66

H. Human Physiology
*I. Geology

V. Related and unrelated subject groups (Check)

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College x--
Othe r Ins ti tution-_-_- _

1. Ar t . . . . . . . .
2. Commercial 3ubj ••
3. English•.••••
4.. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science .•
8. Mathematics ••••
9. Mus ic. . • • • . •

10. Physical Education -
II. Social Studies • • =
12.

VII. Experience
Number of years 3

VIII. Comments

Only 2.0 per cent of the cases had more than six

term. hours of credit in geology.
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DATA SHEET

I. Teacher 39

II. County where employed 323

III. License held Regular H. S. Date issued 1929

IV. Science courses pursue d

A.
B.
C.
D.
E.
F.
G.
H.
I.

*J.

Name of course

Biology
Botany
Zoology
Chemistry
Physics
Physical Geography

Human Physiology
Astronomy
Geology

Total

Total credits
in

term hours

72
24

6
3

105

V. Related and unrelated subject groups (Check)

1.
2.
3.'
4.
5.
6.

Art. . . . . . .
Commercial Subj ••
English. • • . • •
Foreign Language •
Home Economics • •
Industrial Arts ••

7.
8.

x 9.
10.
11.
12.

Library Science.
Mathematics. • ••
Mus ic. • • . . • •
Physical Education =
Social Studies • • _

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College x---
Other Institution -:... _

VII. Experience Number of years 2

VIII. Comments Among the teachers who had any training

in e>eology as a separate sc ience , more had two to four

term hours of credit than any other hour range.



REPRESENTATIVE CASES IN HUMAN PHYSIOLOGY
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DATA S1lliET

branch.

54
54

Total credits
in

term hours

7. Library Science.
8. Mathematics ••••
9. :Mus ic. • • . . • •

10. Physical Education --
II. Social Studies •• --
12.

Total

Name of course

B. Botany
A. Biology

E. Physics

C. Zoology

G. Economic Geography

D. Chemis try

FO. Physical Geography

1. Art. • • • . • •
2. Commercial SUbj ••
3. English. • • • . •
4. Foreign Language •
5. Home Economics ••
6. Indus trial Arts. •

*H. Human ~hysiology

This teacher has specialized in one science

V. ' Related and unrelated subject groups (Check)

IV. Science courses pursued

VI. Training Degree or diploma B. S. Normal
Teachers College ~ Liberal Arts College ~
Other Institution ------------------

I. Teacher-12-

II. County where employed 105

III. License held Special H. S. Date issued 1941

VII. Experience
Number of years Not given

VIII. Comments

~
I

~;

L..
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DATA SHEET

I. Teacher 1

24

28

96

16

16

12

To tal ere di ts
in

term hours

7. Library Science ••
8. Mathematics. • • • x
9. Music •••••••

10. Physical Education =
11. Social Studies
12.

Number of years 2·

Only 9.2 per cent of the teachers had

Name of course

Total

B. Botany
C. Zoology

A. Biology

E. Physics

1. Art. . . . . . . .
2. Commercial SUbj ••
3. English. • • • • •
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

D. Chemis try -

F. Physical Geography

*H. Human Physiology

physiology.

more than fifteen term hours of credit in human

V.' Related and unrelated subject groups (Check)

VI. Training Degree or diploma Normal
Teachers College x Liberal Arts College _
Other Institution----------------------

IV. Science courses pursued

II. County where employed 300

III. License held Regular H. S. Date issued 1939

VII. Experience

VIII. Comments



DATA SHEET

I. Teacher 161

II. County where employed 237

III. License held Regular H. S. Date issued 1940

IV. Science courses pursued

Name of course

A. Biology
B. Botany

Total credits
in

term hours
9
8

C. ~oology

D. Chemistry
E. Physics
F~ Physical Geography

16
16

8

Total
I. Hygiene

4
1

62

G. Economic Geography
*H. Human Physiology

V. Related and unrela.ted subject groups (Check)

VI. Training Degree or diploma Normal
Teachers College Liberal Arts College ___
Other Institution---------------------

VII. Experience
Number of years 5

VIII. Comments There were 107, or 58.2 per cent of

the cases, having less than five term hours of credit

in human physiology.

7. Library Science ••
8. Mathemetics .•••
9. Mus i c . • . . . . •

10. Physical Education
11. Social Studies ••
12.

1. Art. . . . . . . .
2. Commercial Subj ••
3. English•..•••
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••
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I.

REPRESENTATIVE CASES IN HYGIENE



I. Teacher 36

V. Related and unrelated subject groups (Check)

5

8

5

48

15
15

Library Science •• -!...
Ma thema tics. • •
Mus 1c. • • . . . •
Physical Education --
Social Studies • • ---

Tote,l credits
in

term hours

7.
8.
9.

x 10.
11.
12.

Art. . . . . . . •
Commercial SUbj.
English. • • • .
Foreign Language •
Home Economics • •
Industrial Arts ••

Name of course

B. Botany
A. Biology

Total

G. Economic Geography

C. Zoology

H. Human Physiology

D. Chemistry

DATA SHEET

134

F. Phys ical Geography

three term hours of credit in hygiene.

E. Physics

Training Degree or diploma A. B. Norma.l
Teachers College Liberal Arts College x---
Other Institution ~ __

1.
2.
3.
4'.
5.
6.

Experience
Number of years ~

Comments

Only 2.1 per cent of the teachers had more than

*1. Hygiene

IV. Science courses pursued

II. County where employed 226

III. License held Regular H. S. Date issued 1922

VI.

VII.

VIII.
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I. Teacher 119

DATA SHE~T

3

39
12
15

Total credits
in

term hours
Biology
Botany
Zoology

Name of course

Chemistry

B.
C.

A.

D.

II. County where employed~

III. License held Regular H. S. Date issued ---
IV. Science courses pursued

ates the apparent deficiency in hygiene.

V. Related and unrelated subject groups (Check)

. Preparation in other biological sciences allevi-

5

5

3
3

3
15

Library Science ••
Mathematics ••••
Music. • • . • . •
Physical Education --
Social Studies • • ---

103

7.
8.

x 9.
10.
11.
12.

Number of years Not given

Total

Genetics

Geology
Hygiene

Human Physiology

Art. . . . .. . .
Commercial SUbj ••
English••••••
]'oreign Language •
Home Economics • •
Industrial Arts ••

EmbryologyJ.

G.

I.

F.

H.

1.
2.
3.
4.
5.
6.

. K.
*L.

VI. Training Degree or diploma A. B.--M. S. Normal
Teachers College Liberal Arts College x
Other Institution----------------------

VII. Experience

VII I. COinIne nts

~,,
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DATA SHEET

I. Teacher 96

II. County where employed 107

III. License held Regular H. S. Date issued 1926

IV. Science courses pursued

Name of course

A. Biology

Total credits
in

term hours
8

B. Botany
C. Zoology
D. Chemistry
E. PhySics

G. Economic Geography

4
20
20

4

VIII. Comments

who had no training in hygiene as a separate subject.

56

7. Library Science .•
8. Mathemati cs. • • • x
9. Mus ic. . . . . • .

10. Physical Education ===
11. Social Studies • • x
12.

Total

1. Art. . . . . . . .
2. Commercial Subj ••
3. English•..•.•
4. Foreign Language •
~. Home Economics ••
6. Industrial Arts ••

H. Hums,n Physiology

This case represents 95.7 per cent of the teachers

V~ Related and unrelated subject groups (Check)

VI. Training Degree or diploma A. B. Normal x
Teachers College Liberal Arts College ---
Other Institution----------------------

VII. Experience
Number of years Not given
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REPRESENTATIVE CASES IN NATURE STUDY
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8

4

64

12
16

12

12

Total credits
in

term hours

7. Library Science •.
8. Mathematics ...•
9. Music ••....•

10. Physical Education
11. Social Studies x
12.

Total

B. Botany

Name of course

A. Biology

C. Zoology
D. Chemis try

F. Physical Geography
E. Physics

H. Human Physiology

1. Art. . . . . . . .
2. Commercial Subj ••
3. English.•.••
4. Foreign Language •
5. Home Economics .•
6. Industrial Arts .•

*1. Nature ~tudy

V. Related and unrelated subject groups (Check)

VI. Training Degree or diploma B. S. Normal
Teachers College x Liberal Arts College ~---
Other Institution----------------------

sciences alleviates the deficiency.

I. Teacher 150

DATA SHEET

II. County where employed 300

III. License held Regular H. S. Date issued ---
IV. Science courses pursued

VII. Experience
Number of years 10

VIII. Comments There were only two teachers whose

records showed more than five term hours of training

in nature study. Preparation in other biological
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DATA SREET

I. Teacher 148

II. County where employed 100

III. License held Regular H. S. Date issued 1931

IV. Science courses pursued

Name of course

A. Biology
B. Botany
C. Zoology
D. Chemistry
E. Physics

G. Economic Geography
H. Human Physiology

*J. Nature StUdy
Total

Total credits
in

term hours
4

16

4
8
2
4
4
4

46

V. Rela.ted and unrelated subject groups (Check)

1. Art. • • . • . •
2. Commercial SUbj ••
3. English•••.••
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science.
8. Mathematics •..•
9 • Music. • . • • • •

10. Physical Education --
11. Social Studies • • --
12.

VI. Training Degree or diploma B. S. Normal
Teachers College 2- Liberal Arts College _-
Other Institutions __

VII. Experience
Number of years ~

those who had no training, had four hours of prepara

tion in nature study than any other hour tabulated.

VIII. Comments More teachers, with the exception of
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DATA SHEET

I. Teacher 120

6
72

18

12

18

18

Total credits
in

term hours

7. Library Science ••
8. Mathematics .•.• x
9. Mus ic. • • • • . •

10. Physical Education --
11. Social Studies •• --
12.

Name of course

Total

B. Botany
c. Zoology

A. Biology

I. Bio. Probe
H. Human Physiology

D. Chemistry

F. Physical Geography
E. Physics

1. Art. • • . • . • •
2. Commercial SUbj ••
3. English••••.•
4. Foreign Language •
5. Home Economics • •
6. Industria.l Arts ••

V. Rela.ted and unrelated subject groups (Check)

study as a separate subject.

IV. Science courses pursued

VI. Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College ---
other Institution----------'------------

II. County where employed 143

III. License held Regular H. S. Date issued 1939

VII. Experience
Number of years Not given

VIII. Comments This case represents 94.0 per cent of

the teachers surveyed having no training in nature
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REPRESENTATIVE CASES IN PHYSICAL GEOGRAPHY
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DATA SHEET

I. Teacher~

II. County where employed 127

III. License held Regula.r H. S. Date issued 1940

IV. Science courses pursued

Total

C. Zoology

23
21

18
18
18
18

18
134

Total credits
in

term hours
Name of course

B. Botany
A. Biology

H. Human Physiology

D. Chemistry
E. Physics

*F. Physical Geography

V. Related and unrelated sUbject groups (Check)

1. Art. • • • • . • •
2. Commercial Sub j. •
3. English. . . • • •
4. Foreign Language •
5. Home Economics • •
6. Industrial Arts ••

7. Library Science .•
8. Mathematics .•.•
9. Mus ic. • • • . • •

10. Physical Education x
11. Social Studies
12.

VI. Training Degree or diploma A. B. Norma.l
Teachers College Liberal Arts College ---
Other Institution _

!.
I
!
~!

",!
[j
\

VII. Experience
Number of years Not given

VIII. Comments

. This teacher is one of the best prepared in

physical geography.
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DATA SHEET

V. Related and unrelated subject groups (Check)

4

8

70

16
16

10

16

Total credits
in

term hours

7. Library Science ••
8. Mathematics. . . •
9. Music ......•

10. Physical Education -
11. Social Studies •• -X
12.

Name of course

Total

B. Botany
A~ Biology

C. Zoology

E. Physics
D. Chemis try

H. Human Physiology

1. Art. . . . . . . .
2. Commercial SUbj ••
3. English. • . •.
4. Foreign Language .
5. Home Economics .•
6. Industrial Arts ••

*F. Physical GeographY

VI. Training Degree or diploma B. S. Normal x
Teachers College Liberal Arts College --
Other Institution---------------------

I. Teacher 139

II. County where employed 231

III. License held H. S. Principal Date issued 1927

IV. Science courses pursued

VII. Experience
Number of years 3

VIII. Comments This case represents 9.8 per cent of

those surveyed and, with the exception of the teachers

with no preparation, represents the mode for the dis

tribution from which it is taken.
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DATA SHEET

I. Teacher 130

II. County where employed 28

III. License held ReKRlar H. S. Date issued 1937

IV. Science courses pursued

Name of course

A. Biology
B. Botany
C. Zoology

Total credits
in

term hours

12
12

Total

4

8
4
2

24

66

G. Economic Geography

J. Human Physiology
I. Human Physiology

D. Chemistry
E. Physics

H. Human PhysiOlogy

*F • Phys i ca.l Ge 0 graphy

V. Related and unrelated subject groups (Check)

1.
2.
3.
4.
5.
6.

Art. . . . . . .
Commercial SUbj ••
English ••••••
Foreign Language •
Home Economics • •
Industrial Arts ••

7.
x 8.

9.
10.
11.
12.

Library Science.
Mathematics •..
Mus i c. • . • • . •
Physical Education -
Social Studie s -

VI. Training Degree or diploma B. S. Normal
Teachers College Liberal Arts College __~
Other Institution------------------:._----

VII. Experience
Number of years -2-

VIII. Comments

There were 155, or 84.2 per cent, of the teachers

who had less than eight term hours of preparation in

physical geography.
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DATA SHEET

V. Related and unrelated sUbject groups (Check)

24

24

72

120

Total credits
in

term hours

7. Library Science ••
8. Mathematics ••••
9. Music •••••••

10. Physical Education.
11. Social Studies
12.

This teacher's years of experience

Total

Name of course

B. Botany
A. Biology

C. Zoology

G. Economic Geography

D. Chemistry

F. Physical Geography

B. Human Physiology

in physics.

branches. This teacher is exceptionally well prepared

Comments

should add much in preparation in other science

1. Art. • • • • • • •
2. Commercial SUbj ••
3. Engl ish. • • • • •
4. Fore ign Language •
5. Home Economics • •
6. Industrial Arts ••

Experience
Number of years -11-

*E. Physics

VI. Training Degree or diploma. A. B. Normal
Teachers College Liberal Arts College x---
Other Institution----------------------

I. Teacher~

II. County where employed 181

III. License held Regular B. S. Date issued 1933

IV. Science courses pursued

VII.

VIII.

;j'
'I
;1
1
,

11'!(
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DATA SHEET

I. Teacher 14

II. County where employed 323

III. License held Regular H. S. Date issued __

IV. Science courses pursued

Name of course

A. Biology
B. Botany
C. Zoology

*E. Physics
F. Physical Geography
G. Economic Geography
H. Human Physiology

Total

Total cre di ts
in

term hours

36

8

44

V.' Related and unrelated sUbject groups (Check)

1. Art. • . . . • · • 7. Library Science. •
2. Commercial SUbj. • 8. Mathematics. . · · x
3. English. • . . · · 9. Music. . . . . · •
4. Foreign Language · 10. Physical Education ===
6. Home Economics • • 11. Social Studies · •
6. Industrial Arts. • 12.

VI. Training Degree or diploma A. B. Normal
Teachers College x Liberal Arts College ---
Other Institution--------.....;,-.------------------

VII. Experience
Number of years Not given

VI II. Comments

This teacher is among the best prepared in

physics •.



VII. Experience
Number of years 14

VIII. Comments

Nearly two-fifths of the· teachers had no train-

ing in physics.

148

4

2
4

70

24

12

12
12

Total credits
in

term hours

7. Library Science.
8. Mathematics ••••
9. Music ••••.••

10. Physical Education
11. Social Studies ••
12.

Total

Name of cours e

J. Geography
I. Nature Study

Training Degree or diploma A. B. Normal
Teachers College x Liberal Arts College ~~
Other Institution----------------------

B. Botany
A. Biology

F. Physical Geography

C. Zoology

1. Art .......•
2. Commercial Subj.
3. Engl ish. . • . • •
4. Foreign Language •
5. Home Economics ••
6. Industrial Arts ••

H. Human Physiology

D. Chemistry
*E. Physics

v. Related and unrelated sUbject groups (Check)

VI.

DATA SHEET

I. Teacher 149

II. County where emplo~Ted 300

III. License held Regular H. S. Date issued. 1939

IV. Science courses pursued



, "

149

" ~ '~ "

, '. .

REPRESENTATIVE CASES IN ZOOLOGY



VIII'. Comments

This teacher represents those best prepared in

VI. Training Degree or diploma B. S. Normal
T~achers College -!- Liberal Arts College ~~
Other Institution _

150

24
4

8

24

76

16

Total credits
in

term hours
Name of course

Total

B. Botany

1. Art. . . . . . · • 7 • Library Science. •
2. Commercial Subj. · 8. IvIa thematics • . · ·3. English. . . . · • 9. Music. . . . . ·4. Fore ign Language 10. Physical Education
5. Home Economics · · 11. Social Studies · • x
6. Industrial Arts. • 12.

A. Biology

D. Chemistry

H. Human Physiology

E. Physics

*C. Zoology

zoology.

V. Related and unrelated sUbject groups (Check)

DATA SHEET

I. Teacher 4

VII. Experience
Number of years Not given

II. County where employed 136

III. License held Regular H. S. Da,te issued ---
IV. Science courses pursued

:.. .'
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DATA SHEET

V.' Related and unrelated sUbject groups (Check)

8
48

24
16

Total credits
in

term hours

7. Library Science .•
8. Mathematics. . . • x
9. Mus ic. . . . . . . .

10. Physical Education --
11. Social Studie s • • x
12.

B. Botany

Total

Name of course

A. Biology

H. Human Physiology

E. Physics
D. Chemis try

1. Art. . . . . . . .
2. Commercial Subj ••
3. English••••.•
4. Foreign Language •
5. Home Economics ••
6. Industrial Arts ••

F. Physical Geography

*C. Zoology

zoology, more prepared in twelve to sixteen term hours

than in any other hour range.

IV. Science courses pursued

VI. Training Degree or diploma B. S. Normal
Teachers College Liberal Arts College _-
Other Institution----------------------

I. Teacher-12-

II. County where employed 69

III. License held Regular H. S. Date issued 1939

VII. Experience
Number of years 5

VIII. Comments Among the teachers who had training in

<-

L"
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DATA SHEET

I. Teacher 152

II. County where employed 47

III. License held Regular H. S. Date issued ---

4
4

12

Total credits
in

term hours
Name of course

A. Biology
B. Botany

*C. Zo ology

IV. Science courses pursued

D. Chemistry

Related and unrelated subject groups (Check)

More than half of the teachers had less than five

4

8
72

24

16

Total

1. Art. . . . . . · • 7. Library Science. •
2. Commercial SUbj. • 8. Mathematics. . . ·3. English. . . . • • 9. Music. . . . . • ·4. Foreign Language • 10. Physical Education ===
5. Rome Economics • • 11. Social Studies
6. Industrial Arts. • 12.

term hours of credit in zoology.

I. Science 24-67

Training Degree or diploma Normal
Teachers College x Liberal Arts College ___
Other Institution---------------------

R. Ruman Physiology

E. Physics

Experience
Number of years -!1-
Comments

V.

VI.

VII.

VIII.
, ,
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1. There are wide differences in training among the

teachers studied.

2. The individual cases are representative of the

distributions from which they are tak~n.

3. Factors contributing to teacher training are

present in the individual cases selected.

a. The teachers have had experience.

b. The teachers hold degrees.

c. Their teaching combinations give breadth of

vision.

d. The teachers have attended recognized teacher

training institutions.



CHAPTER VII

SUMl~Y AND CONCLUSIONS

This investigation has collected data from 244 teach

ers of science in Indiana to bring together certain facts re-

lating to teachers licensed to teach general science in the

schools of this state.

I • TEE PRO BLEM

The problem was (1) to collect data concerning the

academic training of these teachers; (2) to find out how

adequate the training of the teachers is; (3) to discover

the points of greatest weakness; and (4) to compa,re the

preparation of these teachers and the scope of science

branches expected to be covered in the curriculum as indi

cated by texts in general science widely used in Indiana.

II. GENERAL FINDINGS

A. Adequacy of academic training

1. More than half of the teachers pursued four

~.,

i

-t.

or more branches of science.

2. Only two teachers pursued as many as ten

branches of science defined in this study •

3. More teachers prepared in four branches of

science than in any other number of sciences.
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4. An a.nalysis of three science areas (biological

sciences, physical sciences, and earth a.nd

sky sciences) showed that slightly more than

half of the teachers were prepared in two

science areas; More than one-fourth were pre-

pared in three areas; approximately one-

eighth pursued sciences in one area.

B. Points of greatest weakness

1. There were more tearrhers who had no training

in astronomy, bacteriology, hygiene, nature

study, and economic geography than had no

training in any of the other branches of

science named in this study.

2. Nearly one-fourth of the teachers had no

training in the biological sciences.

3. Nearly one-fourth of the teachers had no

training in the physical sciences.

4. Nearly half of the teachers had no training

in the earth and sky sciences.

C. Comparison of findings with the scope of science

branches expected to be co~ered in the curriculum as in-

dicated by texts in general science widely used in Indiana.

1. While textbooks in general science widely

used in Indiana cover broad scientific areas,
(. ,,' I

many teachers licensed to teach general science
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have pursued less than four branches of

science.

2. Since the authors do not agree upon the sciences

that should receive the greatest emphasis, it

was difficult to d.etermine which sc ience should

receive the greatest emphasis in training. This

finding emphasizes, then, the need for broad

preparation.

3. The texts examined showed much integration of

the branches of science from chapter to chapter

and within each chapter, and to Some extent the

training of the teachers selected for this

study showed an integration of preparation.

III. CONCLUSIONS

In the light of the findings the follOWing conclusions

seem justified:

Wider academic preparation. Although the integration

i of science branches is desirable for instructional purposes,
;1'

much of the SUbject matter is specific and requires, therefore,;

~. direct preparation and specific training on the part of the

~ teacher. To meet this demand the teacher must have wide prep-
'I

aration in the academic fields of science. Too many of the

teachers selected for this stUdy are inadequately prepared

;

l
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to teach general science effectively.

In-service tre.ining • .At least half of the teachers

surveye d should raise their academic pre paration ih science
I

through in-service training together with other means of

scholastic improvement and growth.

Revision of teaching assignments. Many teachers are

well prepared to teach one or more phases of general science.

In schools where there are enough teachers so prepared,

students .would profit by being taught general science by more

than one te ach er .

Licensing. Much improvement has been made in the

general preparat ion of secondary teachers through the revision

of the teacher licensing laws. The disappearance of the

blanket license and the examination as means of teacher cer-

tification has improved the scholastic status not only of the

general science teacher but of many other secondary and

elementary teachers in the state.
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APPENDIX A



,c. . _. B . h f' Related and Pl' D y'
License* Date ranc es 0 sc~ence unrelated ace egree eqrs

Teacher held issued J?ursued and subject of. . or experi-
term hours groups train~ng d~ploma ence

1 Regular 1939 Botany 28 Mathemat- Teachers 2
high Zoology 16 ics College
school Chemistry 24

Physics 12
Human Physiology 16
Total 96

. ,2 Regular Biology 8 Mathemat- Liberal A. B. 2
high Botany 10 ics Arts B. S.
school Zoology 10 College

Physics 20
Human Physiology 8
Total 56

· ...._~",."""·i . 1

t-'
0)

l.\?

Teachers B. S.
Colleg~

Teachers B. S.
College

DATA OBTAINED FROM THE STATE HOUSE

1939 Botany 24 Mathemat-
Chemistry 24 ics
Zoology 24
Economic Geog-

raphy 16
Total 88

Botany 16 Social
Zoology 24 Studies
Chemistry 4
Physics 24
Economic Geog-

raphy 8
Total 76

Regular
high
school

Regular
high
school

4

3

* The license listed here is the last license 'the teacher received to
August, 1942. (Th~ files in the State House are keyed to the last license
received.)

IE . 7SP .
~' .•• "ll'.""-" '. JI) . ,~I&., t '.i;"".·".,,,,..,·.- '-~.,.-~''~,.:- .----









.. - '- .- ......~.~"'-"".: ..,..;.,.....~;
I.......'·'····

__ lJfl."' I .. _1._, 'I '"<-

DATA OBTAINED FROM THE STATE· HOUSE (continued)-
21 Regular 1931 Botany 12 Industrial Teachers E. S..'.'.c __

high Zoology 12 Arts College
school Physics 24

Physical Geog-
raphy 4

Human Physiology 12
8

Total 72

22 Regular 1934 Botany 12 Mathemat- Teachers B. S. 7
high Zoology 12 ics Co11efe
school Chemistry 24

. Physics 8 . ,

Human Physiology 4
Science 72? 4
Total 64

23 Blanket 1928 Zoology 10 Liberal A. B.
Chemis try 54 Arts
Physics 5 College
Total 69

24 Regular 1924 Botany 12 Liberal B. S.
high Zoology 18 Arts M. S.
school Chemistry 12 College

Physical Geog-
raphy 9

? 9
? 15

Total 75
25 Regular 1936 Biology 21 Mathemat- Technical B. S.

high Chemistry 87 ics College
school Physics 12

Human Physiology 9 I-'
Q)

Total 129 Q)
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~/-.

DATA OBTAINED FROM THE STATE HOUSE (continued)

~--~Ife~gu.1.ar -1938·~ Biology 3~ Technical B.-~.
high Chemistry 9 College
school Phys~cs 12

Economics Geog-
raphy 9

Total 63

27 Regular 1938 Biology 15 Social Teachers B. S.
high Botany 15 Studies College
school Chemistry 15

Physics 8
Human Physiology 8 . ,

Total 61

28 Voca- 1939 Biology 24 Agriculture Technical B. S. A.
tional Botany 29 College

Agriculture Chemistry 27
Physics 5
Total 85

29 Regular 1938 Biology 21 English Technical B. S.
high Chemistry 30 Home College
school Physics 6 Economics

Human Physiology 9
Total 66

30 Regular 1939 Chemistry 33 UIathemat- Liberal A. B.
high Physics 24 ics Arts
school Human Physiology 5 College

Total 62

f-J
(J)
-.;:J
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DATA OBTAINED FROM THE STATE HOUSE (continued)

31 Regular 1928 Biology 27 Agriculture Liberal -B. S. 1
high Botany 12 Arts M. S.
school Zoology 12 College

Physics 5
Chemistry 27
Economic Geog-

raphy 12
~lotal 95

32 Regular 1939 Biology 51 Social Technical B. S. 2
high Zoology 24 Studies College
school Chemistry 54 . ,

Physics 12
Human Physiology 9
Total 150

33 Regular Biology 42 Social Liberal A. B.
high Botany 12 Studies Arts
school Human Physiology 5

Total 59

34 Regular 1924 Chemistry 30 Mathemat- Liberal A. B.
school Physics 32 ics Arts

Total 62 College

35 Regular 1926 Chemistry 60 Mathemat- Liberal A. B. 1
high Physics 5 ics Arts
school Total 65 College

36 Regular 1922 Botany 15 English Liberal A. B. 3
high Zoology 15 Library Arts
school Chemistry 8 Science College

Human Physiology 5 .....Hygiene 5 (J)

Total 48 CD





~. -----,- .. __ ._ ..~ .. _._-. .- ..____:... ..,._.:.:.,.o_:~,':: ..."
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DATA OBTAINED FROM THE STATE HOUSE (continued)

43 Regular 1936 Biology 32 English B. S. 5
high Botany 30 Social
school Chemistry 27 Studies

Total 89 Agriculture

44 Regular 1932 Biology 18 Social Technical 5
high Botany 30 Studies College
school Chemistry 9

Physics 9
Human Physiology 9
Forestry 6
Total 81 ",

45 Regular 1933 Botany 24 Industrial Liberal A. B. 11
high Chemistry 24 Arts Arts
school Physics 72 Mathematics College

Total 120

46 Regular Botany 32 English- Liberal 5
high s Physical Geog- Foreign Arts
school raphy 3 Language College

Economic Geog-
raphy 3

Geology 15
Total 53

47 Regular 1939 Chemistry 30 Foreign Liberal B. S. 8
high Physics 5 Language Arts
school Geology 3 Mathematics College

Total 38

I-'
....::I

.0
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DATA OBTAINED FROM THE STATE HOUSE (continued)

'-48-'- Regular '1941 Botany - 24 Bhysica1 Teachers A~.
high Zoology 30 Education College
school Chemistry 36

Physics 18
Total 108

49 Regular 1938 Biology 32 English Liberal B. S. 4
high Physics 23 Mathematics Arts
school Total 55 College

50 Special 1934 Chemistry 57 Liberal B. S. 5 . ,high Physics 8 Arts
school Total 65 College

51 Special 1938 Biology 15 Rome Technical
high Chemistry 18 Economics College
school Physics 6

Total 39

52 Regular 1939 Biology 26 Agriculture Technical B. S. A.
high Botany 29 College
school Physics 27

Physical Geog-
raphy 5

Total 87

53 Regular 1940 Zoology 18 Mathematics B. S.
high Chemistry 18
school PhySics 36

Physical Geog-
raphy 24

Economic Geog-
raphy 12

t-JTotal 108 -:I
-t-'
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DATA OBTAINED FROM THE STATE HOUSE (continued)

61 Regular 1939 Physics 30 Mathematics Liberal --0
high Arts
school College

62 Regular 1939 Botany 15 Social Liberal
high Zoology 20·Studies Arts
school Chemistry 53 College

Physics 12
Total 100

63 Regular 1937 Biology 33 Agriculture Technical B. S. 5
high Chemistry 9 College M. S.

. ,

school Total 42

64 Special 1940 Biology 48 Mathematics Technical B. S. 5
high Chemistry 18 Agriculture College B. S. A.
school Physics 37

Total 103

65 Regular 1937 Botany 20 English B. S. 4
high Zoology 26
school Chemistry 30

Human Physiology 8
Total 84

66 Special 1927 Botany 48 Home Teachers B.S. 4
high Chemistry 18 Economics College
school Human Physiology 18

Total 84

67 Special 1940 Biology 30 Agriculture B. S. A. 5
high Botany 32
school Chemistry 27

Phys ics ' 5 ~
~

Total 94 .C)I
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DATA OBTAINED FROM THE STATE HOUSE (oontinued)

68· High 1938 Biology 3 Liberal
---

A. B. -0
sohool Botany 15 Arts
principal Chemistry 8 College

Total 26

69 Regular 1938 Biology 54 Technical B. S.
high Chemistry 9 College 1\1. S.
school Physics 11

Total 74

70 Regular 1924 Biology 21 Agriculture B. S. 8
high Botany 5 . ,

school Chemistry 14
Physics 9
Total 49

71 Regular 1927 Physics 18 Mathematics Liberal A. B. 8
high Social Arts
school Studies. College

72 Regular 1924 Biology 24 Art B. S. 9
high Chemistry 9 Home
school Total 33 Economics

73 Regular 1929 Biology 54 Agriculture B. S. 4
high Zoology 41
school Chemistry 41

Physics 12
Total 148

74 Regular Biology 30 Industrial Li be ral 5
high Physics 48 Mathematics Arts
school Total 78 College

I-'
~

tI:'-
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DATA OBTAINED FROM THE STATE HOUSE (continued)

'To Special 1927 Biology 21 Agriculture B. S. 5
high Botany 12
school Zoology 17

Chemistry 27
Ehysics 5
Human Physiology 12
Total 94

76 Regular 1931 Botany 19 Normal A. B. 6
high Zoology 19
school Chemistry 19

Physics 11 . ,

Economic Geog-
raphy 4

Human Physiology 4
Total 76

77 Regular 1942 Zoology 6 Foreign Liberal A. B.
high Chemistry 23 Language Arts
school Physics 23 Physical College

Human Physiology 15 Education
Total 67

78 Regular 1941 Biology 54 Social Teachers B. S.
high Studies College
school

79 Special 1941 Human Physiology 54 Home Teachers B. S.
high Economics College
school

80 Regular Physics 41 Teachers A. B. 11high College IV:. A.
~school
~

- 01
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DATA OBTAINED FROM THE STATE HOUSE (continued)

- 81 Special 1925 Biology 12 Social Liberal A. B.
high Botany 12 Studies Arts
school Physics 12 College

Total 36

82 Regular 1931 Biology 4 Social Teachers B. S. 5
high Botany 8 Studies College
school Zoology 12

Chemistry 24
Physical Geog-

raphy 8
Human Physiology 7 ' ,
Total 63

83 Regula.r 1939 Zoology 8 English Liberal A. B.
high Chemistry 27 Mathematics Arts
school Physics 38 College

Human Physiology 16
Total 89

84 Regular 1938 Botany 16 JPhysical A. B.
high Zoology 12 Education
school Chemistry 12

Human Physiology 4
Hygiene 4
Genetics 4
Total 52

85 Regular 1940 Botany 18 Physical A. B.
high Zoology 18 Education
school Chemistry 18

Phys ics 18
Physical Geog-

~raphy. 23 ...;;J

Economic Geog. 21 Ol

Human Physiology 18
Total 134
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DATA OBTAINED FROM THE STATE HOUSE (continue.d)



F'-g~~ Regular 1925 Botany 14 Social Liberal A. B. 1
high Zoology 15 Studies Arts M. S.
school Chemistry 20 College
supt. Human Physiology 8

,. Total 57

I., '. '.

. ,

I-'
-.1

-a>

1

B. S.

A. B.

A. B.Normal
Teachers
College

60 English Teachers B. S.
Mathematics College

12 Home
8 Economics
4

24

Chemistry
Physical Geog.
Human Physiology
Total

1933 Chemistry 16 Physical
Physical Geog- Education

raphy 12 Social·
Total 28 Studies

1926 Biology 8 Mathematics Normal
Zoology 4 Social
Chemistry 20 Studies
Physics 20
Physical Geog-

raphy 4
Total 56

1941 Chemistry

1924

Regular
high
school

DATA OBTAINED FROM THE STATE HOUSE (continued)

Blanket

Regular
high
school

Regular
high
school

93 Regular 1932 Biology 15 Liberal A. B.
high Botany 9 Arts M Q. .....
school Zoology 8 College

Human Physiology 8
Total 40

97

94

95

96

:"·Ulj
I.....""',
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DATA OBTAINED FROM THE STATE HOUSE (continued)

107 Regular 1930 Biology 4 Physical Teachers B.--g.
high Botany 12 Education College
school Zoology 16

Chemistry 24
Physics 12
Human Physiology 16
Bacteriology 4
Total 88

108 Regular 1935 Botany 15 Industrial Liberal A. B. 11
high Zoology 15 Arts Arts . ,school Physics 15 1futhematics College

Astronomy 4
Geology 5
Total 54

109 Regular 1932 Biology 4 Mathematics Normal B. S.
high Botany 12 Physical
school Zoology 16 Education

Human Physiology 8 Social
Total 40 Studies

110 Regular 1935 Chemistry 24 Mathematics Teachers A. B.
high Physics 28 College
school Human Physiology 12

Ivietta11urgy 3
Total 67

III Regular Biology 5 Mathematics Liberal A. B.
high Botany 10 80cial Arts
school Zoology 12 Studies College

Chemistry 13
Geology 9
Total 49 .....

CD-.....
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DATA OBTAINED FROM THE STATE HOUSE (continued)

112 Regular Botany 12 English Liberal B. S.
high Zoology 10 Horne Arts
school Chemistry 15 Economics College

Human Physiology 18
Neurology 4
Total 59

113 Regular 1936 Chemistry 12 Mathematics Liberal A. B. 5
high Physics 10 Arts
school Physical Geog. 12 College

Economic Geog. 6
Human Physiology 4 .,

Physiography 4
Total 48

114 Regular Biology 13 Mathematics LiberRl 4
high Zoology 4 Physical Arts
school Chemistry 45 Education College

Physics 16
Human Physiology 12
Hygiene 4
Total 94

115 Regular Biology 4 Social Liberal B. S. 12
high Botany 6 Studies Arts
school Zoology 12 College

Human Physiology 10
Nature StUdy 2
Hygiene 4
Total 38

I--'
Q)

N





~

121 Special
high
school

. ,

......
CJ:)

-~

9B. S.

A. B.

Liberal
Arts
College

3
5
3
3

62

5 Mathematics
21
21

6
3
6

103

Total

Biology
Chemistry
Physics
Geology
Mineralogy
Astronomy

Biology 12
Genetics 9
Zoology 15
Chemistry 15
Physics 15
Physical Geog. 6
Economic Geog. 6
Human Physiology 5
Plant Bio. 9
Hi. Bio. 3
Total 95

Total

Genetic.s
Embryology
Geol-ogy
Hygiene

1939 Botany 18 Mathematics
Zoology 18
Fhysics 12
Human Fhysiology 18
Bio. Probe 6
Total 72

DATA OBTAINED FROM THE STATE HOUSE (continued)

Regular
high
school

122

120 Regular
high
school

_U!F'_,..; .I.·I.,~
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DATA OBffiAlNED FROM THE STATE HOUSE (continued)

123 Regular 1926 Biology 9 Technical B. S. ----z
high Chemistry 21 College A. M.
school Physics 27

Human Physiology 9
Geology 3
Total 69

124 Regular 1938 Biology 4 Social Normal B. S. 8
high Botany 12 Studies
school Zoology 16

Geography 8
Human Physiology 8 . ,

Total 48

126 Regular 1939 Botany 12 Mathematics Teachers B. S. 6
high Chemistry 4 College
school Physics 4

Geography 4
Total 24

126 Regular 1938 Biology 8 Physical Teachers
high Botany 8 Education College
school Zoology 2

Zoology 2
Science 6
Total 26

127 Regular 1941 Botany 12 Social B. S.
high Zoology 12 Studies
school Physics 20

Physical Geog. 4
Human Physiology 8
Science 201-301 8
Total 64 I-'

CD
~01
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DATA OBTAINED FROM THE STATE HOUSE (cont inue a")
2

128 Regular 1929 Chemistry 28 Mathematics Teachers A. B. ..~

high Physics 32 College
school Physical Geog. 16

Total 76

129 Regular Biology 7 Physical B. S. 4
high Botany 12 Education
school Zoology 6 Social

Phys ical Geog. 4 Studies
Human Physiology 4
Personal Hy. 4
Agricul ture 2 . ,

Total 39

130 Regular 1937 Botany 12 Commercial B. S. 9
high Zoology 12 SUbjects
school Physics 24 Physical

Physical Geog. 4 Education
Human Physiology 14
Total 66

131 Supt. Zoology 4 Library A. B. 5
Regular Chemistry 8 Science M. S.
high Physical Geog. 9
school Human PhySiology 4

Total 25

132 Regular 1937 Botany 24 Social B. S.
high Zoology 16 Studies
school Chemistry 4

Physics 24
Physical Geog. 8
Human Physiology 8
Total 84 ~

co
S1l



134 Regu1a.r 1938 Botany 20 Foreign A. B. 20
high Zoology 12 Language M. S.
school Chemistry 12 Social

Physics 16 Studies
Physical Geog. 8 . ,

Human Physiology 8
Total 76

133 Rigular'~1932--Biology 4 Physical B. S. 5
high Botany 4 Education
school Chemistry 28

Physics 24
Human Physiology 8
Total 68

...,
(»

-~

4

11

B. S.

A. B.

A. B.Teachers
College

15 English
15 Library
28 Science

8
66

47 Mathematics

4 Mathematics Teachers
16 Social College
24 Studies

4
24

8
80

Botany
Zoology
Chemistry
Human Physiology
Total

Phys ical Ge 0 g.

Botany
Zoology
Chemistry
Physical Geog.
Physics
Human PhySiology
Total

1924

1932

1939

DATA OBTAINED FROM THE STATE HOUSE (continued)

Regular
high
school

Regular
high
school

Regular
high
school

136

137

135

'Jo<:":":~,~-'".,,,JJ.IJ. .l
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DATA OBTAINED FROM THE STATE HOUSE (continued)

143 Regular 1929 Biology 4 Teachers A. B. 8
high Botany 16 College H. S.
school Zoology 12

Physics 4
Human Physiology 8
Bacteriology 4
Total 48

144 Regular 1930 Biology 4 Mathematics Teachers B. S. 5
high Botany 12 College
school Zoology 8

Physics 24 . ,

Physical Geog. 10
Human Physiology 4
Nature Study 4
Total 66

145 Regular 1939 Botany 12 Foreign Liberal A. B. 9
high Zoology 12 Language Arts
school Physics 24 Social College

Human Physiology 6 Studies
Embryology 6
Science 3
Total 63

146 Regular 1929 Biology 28 Physical Teachers B. S. 5
high Botany 8 Education College
school Human Physiology 8 Social

Nature Study 4 Studies
Total 48

147 Regular Biology 21 Liberal A. B. 2
high Chemistry 36 Arts
school Human Physiology 12 College ......

(I)

-\0
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DATA OBTAINED FROM THE STATE HOUSE (continued)

Bacteriology 4
Nature Study 4
Total 77

148 Regular 1931 Biology 4 11athematics Teachers B. S. 5
high Botany 16 College
school Physics 4

Physical Geog. 8
Geography 2
Human Physiology 4
General Science 4
Nature Study 4 ..
Total 46

149 Regular 1939 Botany 12 English Teachers 14
high Zoology 12 College
school Chemistry 24

Physical Geog. 12
Human Physiology 4
Nature Study 4
Geo. 2
Total 70

150 Regular 1932 Biology 4 Social B. S. 10
high Botany 16 Studies
school Zoology 12

Physical Geog. 12
H~man Physiology 12
Nature Study 8
Total 64

151 Regular 1934 Geography 32 English Normal A. B.
high Physiology 4 Social
school Geology 4 Studies I--'

Total 40 ~
_0
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DATA OBTAINED FROM THE STATE HOUSE (continued)

152- Special Biology 12 Teachers 17
Voca- Botany 4 College

tional Zool-ogy 4
Regular Physical Geog. 24
high Economic Geog. 4
school Human Physiology 16
Permit Science 24-67 8

Total 72

153 Regular 1939 Chemistry 12 Foreign Liberal A. B.
high Physical Geog. 39 Language Arts
school Astronomy 4 Mathematics College . ,

Total 55

154 Voca- 1924 Botany 3 Agriculture Liberal B. S. 8
tional Zoology 11 Arts

agriculture Chemis try 22 College
Physics 22
Physical Geog. 33
Human Physiology 7
Geology 3
Total 101

155 Regular 1932 Botany 12 English Liberal M. S. 5
high Zoology 8 Arts B. S.
school Human Physiology 3 College

Geology 3
Natural Geog. 2
Total 28

156 Regular 1929 Botany 10 Mathematics Liberal
high Zoology 14 Arts
school Chemistry 2 College ....

~-....
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DATA OBTAINED FROM THE STATE HOUSE (continued)

Economic Geog. 8
Hygiene 4
Total 79

161 Regular 1940 Biology 9 Bhysical Liberal A. B. 5
high Botany 8 Education Arts
school Chemistry 16 College

Physics 16
Physical Geog. 8
Human Physiology 4
Hygiene 1 , ,
Total 62

162 Regular 1935 Biology 6 B. S. 5
high Botany 12
school Zoology 4

Chemistry 8
Physics 24
Physical Geog. 8
Human Physiology 8
Geography 2
Bacteriology 3
Total 75

163 RegUlar 1938 Biology 34 Physical Teachers B. S.
high Human Physiology 8 Education College
school Gene ral Sc ience 28

Total 70

164 Special 1926 Biology 4 Teachers A. B. 4
high Botany 12 College 1il. A.
school Zoology 12 Liberal

Chemistry 12 Arts .....f-hysics 15 College ~

_C>1
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DATA OBTAINED FROM THE STATE HOUSE (continued)

HUman Physiology 4
Chem. II 15
Embr"yology 6
Total 80

165 Regular 1941 Botany 28 Mathematics Teachers B. S. 6
high Zoology 8 College
school Physics 24

Physical Geog. 8
Human Physiology 4
Nature Study 4
Science 2 . ,

Total 78

166 Regular 1941 Botany 12 Mathematics Teachers B. S. 8
high Zoology 12 College
school Chemistry 44

Physics 20
~hysical Geog. 4
Nature Study 4
Human Physiology 8
Astronomy 4
Science 2

167 Regular Biology 16 Physical Liberal B. S. 4
high Botany 10 Education Arts
school Zoology 11 Social College

Human Physiology 17 Studies
Embryology 5
Total 59

~

t.D
-~
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DATA OBTAIlmD FROM THE STATE HOUSE (continued)

168 Regular 1932 Chemistry 12 Mathematics Fine . X. n. 4
high Physics 18 Arts
school Physical Geog. 5

Astronomy 6
Geology 21
Total 62

169 Regular Biology 24 Agriculture Liberal B. S.
high Chemistry 20 Arts M. S.
school H Human Phys iology 2 College

Hygiene 3 . ,Total 49

170 Regular 1939 Botany 16 Social Liberal B. S. 10
high Chemistry 6 Studies Arts IvI. S.
school Physics 17 College

Human Physiology 4
Geology 15
Total 58

171 Regular 1939 Chemistry 9 Mathematics Teachers A. B.
high Chemistry 15 College
school Physics 15

Physical Geog. 5
Human Physiology 8

? 3
Total 55

172 Regular . 1934 Chemistry 24 Teachers A. B. 5high Physics 42 College
school Geology 3 Liberal

Total 69 Arts
College t-'

c.o
01
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DATA OBTAINED FROM THE STATE HOUSE (continued)

179 Regular 1938 Botany 5 Agriculture Liberal ~~.
high Zoo+ogy 14 Arts
school Chemistry 5 College

Human Physiology 3
Bacteriology 5
Geology 5
Total 37

180 Special 1941 Botany 5 Agriculture Liberal B. S.
high Chemistry 5 Arts
school Physical Geog. 8 College ' ,

Geology 5
Total 23

181 Regular 1940 Chemistry 8 Physical Liberal B. S.
high Human Physiology 20 Education Arts
school Anatomy 11 Social College

Total 39 Studief;!

182 Regular 1941 Botany 8 English Liberal B. S. 5high Zoology 14 Mathematics Arts
school Chemistry 6 College

Geography 10
Anthropology 3
Anatomy 5
Nature Study 5
Total 51

183 Regular 1932 Physics 30 English Liberal A. B. 5high Geology 5 Foreign Arts
school Total 35 Language College

Mathematics
I-'
to

-..::I
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DATA OBTAINED FROM THE STATE HOUSE (continued)

184 Voea- 1927 Biology 36 Agriculture B-.E. 0
tional Chemistry 8

agriculture Total 44

185 Voca- 1939 Biology Agricul ture B. 3.
tional Chemistry

agr i cult ure Physics

186 Supt. 1939 Zoology Liberal B. 3. 5
Regular Economic Geog. College
high Human Physiology . ,
school Geology

187 High 1935 Biology English A. B. 5
school Chemistry
prine Physics

Physical Geog.
Economic Geog.

188 Special 1935 Biology Agriculture B. E. 5
high Botany
school Chemistry

Physics

189 Int.- 1938 Phys ic al Ge 0 g • Liberal
Gram. Geology Arts

College

190 Regular 1938 Biology 30cial A. B.
high Zoology Studies
school Chemistry

Human Physiology
.....
~

-CD



191 Regular 1937 Botany English Liberal A. B. 5
high Zoology Physical Arts
school Chemistry Education College

Human Physiology

. ,

I-'
-~
~

3

15

20A. B.

B. S.

Liberal
Arts
College
Normal

Liberal
Arts
College

~ ~;.

Agriculture Technical B. S. A. 5
College M. S.

1940

1940 Biology
Botany
Zoology
Chemistry
Physical Geog.
Human Physiology

1941 Biology
Phys ical Geog.
Human Physiology
Nat. Sci.

1932 Zoology
Chemis try
Physics
Geology

1930 Botany
Chemistry
Physics
Physica,l Geog.
Human Physiology
Astronomy .

Special
high
school

DATA OBTAINED FROM THE STATE HOUSE (continued)

193 H. S.
prine

194 4 year
Elem.

196 Regular
high
school

192

195 Voc.

,,~-::~,.WjL':,-,· .110 .• 1..,.. ;.•...•. I.,·..... ,·,·,.
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DATA OBTAINED FROM THE STATE HOUSE (continued)

197 Supt. 1931 Botany Agriculture Technical 5
Chemistry College
Physics

198 Regular 1933 Zoology English Liberal A. B. 4
high Physics Arts
school Physical Geog. College

Human Physiology

199 Regular 1932 Zoology Mathematics Teachers A. B.
high Chemistry College A. M. . ,

school Physics
Physical Geog.
Geology

200 Regular 1933 Physical Geog. Liberal A. B. 5high Arts
school College

201 High 1924 Liberal 25
school Arts

College

202 Supt. 1940 Technical A. B. 5
College M. S.

203 Regular 1935 Liberal A. M. 15high Arts
school College

204 Special 1941 Biology AgriCUlture Teachers B. E. 4thigh Zoology College
school Chemistry

NPhysics -0
0
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DATA OBTAINED FROM THE STATE HOUSE (continued)

205 El. 4 1933 English Tea.chers B. S. 6year Physical College
Ed.ucH tion

206 RegUlar Biology A. B.high Bots.ny
school ~oology

Chemistry
Human Physiology

. ,207 Junior 1924 Physics English Liberal A. B. 18high Physical Geog. Mathematics Arts
school College

208 Blanket 1924 .Normal Diploma 12
209 Rural 1925 Liberal Diploma 5school Arts

College

210 Blanket 1924 Physics English Liberel A. B. 20
Foreign Arts
Language College
Mathematics

211 Special Biology AgriCUlture Technical B. S.high Collegeschool

212 Blanket 1917 Liberal B. S. 12
Arts
College

l\:)

-0
~
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DATA OBTAINED FROM THE STATE HOUSE (continued)

·2.23 H. S. 1923 Physical Geog Industrial Normal 13-:---S • 0cert. Arts

224 Regular Biology English p. H. B. 4high Phys ical Geog.
school Human Physiology

225 El. prine 1931 Normal Life 5rural 2 yr.

226 Regular 1927 Biology English Normal A. B. 5 . ,

high Botany
school Chemistry

Physics
Human Physiology

227 Regular 1938 Biology Mathematics A. B. 11high Botany
school Physical Geog.

Human Physiology
Hygiene

228 Regular 1939 Commercial B. S.high Subjects
school English

229 Voca- 1938 Biology Agriculture Teachers 2tional Chemistry Collegeagriculture

230 Regular 1939 Biology English Liberal A. B. 5high Physical Artsschool Education College
C\:)

_0
~
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DATA OBTAINED FROM THE STATE HOUSE (continued)

231 Special Teachers -1:r.----s. D
high College
school

232 Regular 1940 Biology Mathematics Liberal A. B.
high Physics Arts
school College

233 Regular 1937
high
school ' >

234 Special 1940 Biology Home Teachers B. S.
high Chemis try Economics College
school Physics

Hygiene

235 Regular 1935 Biology Mathematics A. B.
high Chemistry
school Physics

Physical Geog.
Total

236 Voc.- 1940 Biolhogy Home B. S.
H. Ec. Chemistry Economics

Physics
Human Physiology
Hygiene

237 Regular 1939 English A. B.
high Foreign
school Language

l\:l
-0
~
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DATA OBTAINED FROM THE STATE HOUSE (continued)

238 :Regular 1926 Biology Mathematics Normal A-~.
high Chemistry
school Physics

Human Physiology

239 Voc. 1939 Chemistry Mathematics A. B. 9chern. Physics

240 Blanket 1924 Botany Mathematics Liberal A. B. 7
Physical Geog. Arts
Gen. Science College . ,

Teachers
College

241 Regular 1922 Biology Foreign Teachers A. M. 28high Botany Language College
school Chemistry Mathematics

Physics
Human Physiology
Bacteriology
Nature Study

242 Regular 1928 Biology English Teachers B. S. 21
high Botany College
school Zoology

Chemistry
Physical Geog.
Human Physiology

243 Regular 1938 Biology A. B.
high Zoology
school Chemistry

Human Physiology
ro

-0
01
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DATA OBTAINED FROM THE STATE HOUSE (continued)

. ,

N
.0
0\

5A.- B.English1937 Botany
Zoology
Chemistry
Human Physiology

:.:..:-

244 Regular
high
school
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DATA SHEET
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I. Name of Teacher

Last First

II. Name of County Where Employed

III. License Held Date Issued_

I'· Science Courses Pursued".

Middle

Number Hours Total Credits Total
Name of Course of per Term Sem. Hours

Weeks Week Hours Hours
A. Biology
B. Botany
C. Zoology --D. Chemistry -

E. Physics
F. Physical Geography
G. Economic Geograuhy
H. Human Physiology --I. .-
J.
K. ------
L.

V. Related and Unrelated Subject Groups (Check)
1. Art............. 5. Home Economics 9. Music .
2. Commercial Subj.::: 6. Industrial Arts 10. Physical Ed.---
3. English......... 7. Library Science 11. Social Stu.. ---
4. Foreign Lang....::: 8. Mathematics ....::: 12.

VI. Training Degree 0 r Diploma:...---",....,..."..._--=--:--;-.--:::-=-----
Normal Teachers College_____ Liberal Arts Collego __
Other Insti tution. - . _

i, VII. Experience
.. Number of Years--------
"III. Comments,
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TOTAL TERM-SEMESTER HOUR EQUIVALENTS

Se- Se- Se-Teach- Term mes- Teach- Term mes- Teach- Term mes-er hours ter er hours tar er hours tarhours hours hours1 96 64 .43 89 59 85 134 892 56 37 44 81 54 86 92 613 88 59 45 120 80 87 89 594 76 51 46 53 35 88 30 205 68 45 47 38 25 89 42 386 90 60 48 108 72 90 94 637 48 32 49 55 37 91 72 488 55 37 50 65 43 92 57 389 66 44 51 39 26 93 40 2710 48 32 52 87 58 94 60 . 40
11 80 53 53 108 72 95 28 1912 32 21 54 120 80 96 56 37
13 81 54 55 90 60 97 24 1614 44 29 56 21 14 98 54 36
15 54 36 57 93 62 99 49 33
16 40 27 58 58 39 100 30 20
17 44 29 59 83 55 101 60 40
,18 46 31 60 39 26 102 75 50
19 68 45 61 30 20 103 86 57
20 64 43 62 100 67 104 80 53
21 72 48 63 42 38 105 42 38
22 64 45 64 103 69 106 68 ·45
23 69 46 65 84 56 107 88 59
24 75 50 66 84 56 108 54 36
25 129 86 67 94 63 109 40 27
26 63 42 68 26 17 110 67 45
27 61 41 69 74 49 III 49 33
28 85 57 70 49 33 112 59 39
29 66 44 71 18 12 113 48 32
30 62 41 72 33 22 114 94 63.
31 95 63 73 148 . 99 115 38 25
32 150 100 74 78 52 116 66 44
33 59 39 75 94 63 117 54 36
34 62 41 76 76 51 118 60 40 .
35 65 43 77 67 45 119 103 69
36 48 32 78 54 36 120 72 48
37 42 38 79 54 36 121 95 63
38 72 48 80 41 27 122 62 41

• 39 105 70 81 36 24 123 69 46
~ 40 74 49 82 63 43 124 48 32

41 101 67 83 89 59 125 24 16
~. ' 42 57 98 84 52 35 126 26 17-;-:

'! .

1
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TOTAL TERM-SEMESTER HOUR EQUIVALENTS ( continue d)

Se- Se- Se-Teach- Term mes- Teach- Term mes- Teach- Term mes-er hours ter er hours ter er hours terhours hours hours127 64 45 147 77 51 166 112 75128 76 51 148 46 31 167 59 39129 39 26 149 70 47 168 62 41130 66 44 150 64 43 169 49 33131 25 17 151 40 27 170 58 39132 84 56 152 72 48 171 55 37133 68 45 153 55 37 172 69 46134 76 51 154 101 67 173 66 44135 47 31 155 28 19 174 77 51136 80 53 156 33 22 175 27 18
137 66 44 157 58 39 176 54 36138 68 45 158 69 46 177 36 24
139 70 47 159 43 29 178 90 60
140 44 29 160 79 53 179 37 25
141 58 39 161 62 41 180 23 15
142 66 44 162 75 50 181 39 26
143 48 32 163 70 47 182 51 34
144 66 44 164 80 53 183 35 23
145 63 42 165 78 52 184 44 29
146 48 32
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1~ASURES OF CENTRAL TENDENCY AND VARIABILITY
TERM-SEMmSTER HOUR EQUIVALENTS
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