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CHAPTER I
THE PROBLEM ANT DEFINITIONS OF TERMS USED

Courses of study‘ih genersl science are written under
the assumption that the teacher has a scientific background
in each branch of science. Teaqheis of genersl science,
lacking such a broad training, are faced with the problem of
defiéient academic preparation when attempting to teach the
entire course of study. Many teachers conscientiously tfy
to teach a8ll the units suggested, approaching the fields in

which thej 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 Indians who have been licensed to teach general science
have pursued; (2) tq find out how adequate thelr treining is;
(3) to discover the points of greatest weakness; and (4) to
compare the preparation of these teachers and the scope of
science branches expécted to be covered as indicated by

texts in general science.

Justification of the study. It has long been san

accepted fact that science is a tool for efficient living.

‘The heéd for trained scientific wofkers, altogefher 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 genersl science to present this orientation course with
such skill as will insure an adequate number of students who
will become permanently interested in some branch of scien-
tific study.

The assumption is that there are many teachers who,
though licensed to tesach general science, are really thor-
oughly prepared to teach only certain 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 td 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 théory 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 which instruction is given, and the habits 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
-~ i public schools are to perform their full duty in the
.~ promotion of civilization, that every teacher, in so
- far .as his power lies, shall keep abreast of this de-
velopment and change. No matter what the initial
- equipment of a téacher may be, he should be progres-
27 gively 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 that 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-

tion began at about the turn of the century. "No phase,"”
says Edmonson, "of secondary education is more significant
and far reaching than the administration of the curriculum."?

There have been in recent years some distinct trends

in the‘programs of studies in the secondary schools.

Many schools have substituted 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, Similer changes have

occurred in the social studies, msthematics, and the
sciences.

The emphsasis 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 ﬁhé areas of learning, Efficiént integration

depends iérgely upon preparation.

1 Bllwood P Cubberly, Public School Administration
(New York: Houghton Mifflin Company, 1916), pp. 221-252, .
citing H. Updegraff, in Proceedings of the Natlonal Education
Assoclatlon, 1911 P. 434,
S “15532 J. B. Edmonson, Joseph Roemer, and Francis L. Bacon,
The Administration of the lodern Secondarx School (New York:

The Macmlllan COmpany. 1941). p. 357,
“3 I¥i4., p. 369, N




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 prevaslence of specialists'in_our secondary schools

points out that the rapid progress of scientific discovery

has been accompanied by highly specialized science depart-

ments in the colleges and universities and that to these

departments has fallen the task of preparing teachers for

the high schools, Naturelly, they have prepsred specialists,

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 8lmost equally ready
to teach any one 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 modern language in
general is not required; but a teacher of physics

or chemistry may be wholly ignorant of biological:
science, asnd 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 specialization that each
teacher thinks first of his own subject and is little
concerned with other sciences or with correlastion

4 A Report of the Nationsl Commission on Cooperative

1ann1ng, 1941 New York: D Appleton-Century Company, 1941),
P.15. - X

5w. 1. -Eikenberry, The Teaching of General Science

(Chlcago The University of Chicago Press, 1922), p. 21.




between the sciences, with the result that few
teachers have-a grasp of the educational pos-
gibilities of ghe whole field of science for edu-

Cation. . . .

The average high school has little need for special-

ists. Very few teachers instruct in one subject only. Dur-
-

ing

a recent year "only 13.53 per'cgnt 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 considerstion the percentages

become 6.22 and 13,1 respectively. . .

for

7

'General science becomes, finally, not a substitute

the special sciences but an introduction to them and

to 1ife.® The teacher finds that

it is the mission of genersl 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 & beginning of scientific
thinking; and to develop such easily comprehended
rrinciples as apply to the local environment and the
pupils' interests. Secondary aims, conditioned by
local circumstances, will include the mastery of
particular scientific facts and principles useful as

& preparation for economic-vocational activities,

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

- encouragement of recreative interests, and the

1 ;twéfEikénbérry, loc. cit.

8 1pid., pp. 63-64.




creation of social-civic ideals.9

- Such broad aims require an adequate asnd comprehensive

preparation on the parf of the teacher who would direct

learning to these goals.,

The preparatlon of a teacher is never complete.lo

Preston says that this is true for two reasons especially:

_ The first 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 individusl preparation of
a teacher is never ideal or complete is that, at best,

the time is too short. The number of years one can

devote to preparing for lifework depends largely upon

the rate of compensation to be received in service.

Years 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 & very meager living in return do not’

seem economically justified. The preparation of a
‘tescher, 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. . . il

While no education is ever complete, there are certain

fuhdamehtals of preparation which are.basic.12 Among the

° Inid., p. 65.

10 Carleton E Preston, The High bchool Teacher and

His Work (New York: McGraw-Hill Book Company, 1936), p.

ll Ibido 9 'ppo '6-80

. le Ibid,, P 90

6.




"
fundeamentsls Preston names "Knowledge of the Special Field.ﬁ

He says a teacher should possess

thorough knowledge of the subjects that constitute
the teacher's special field. No one can .teach any-
thing that he does not know, And it .is one thlng

to know a subject well enough to secure a passing
mark as a student, and quite another to know it well
enough to teach it to others, straightening out all
their misconceptions and mesking plain the difficult
1deas, 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 securlty 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
a8 they find him & real master of his work, and
through this security 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 a8 three full years. As
yet, however, it is too frequently the case that in
some subjects at least, a teacher is found to be
hardly more than one or two stages in advance of his

pupils,.13
The need, then, for the training of general science
teachers becomes & problem of many issues, both individual
and educational. It becomes wholly aﬁparent why Bikenberry
stressed the need for teachers "with good general education"l4.

and with "accurate knowledge in the different areas of

2hi .,‘15 Ibid., pp. 10-11.

1
RS

14 Eikenberry, FE' cit.. p. 21.
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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 schoolsldf the country addé'to the point at
issue:

« « « deplorable conditions are not infrequently
noted. Any permsnent betterment of these conditions
must come at least through efforts of leaders among
science teachers possessed of & vision of what must
be made true concerning science instruction before
its educational yvalues become & notable asset in high .
school teaching.l® ~

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 bresdth 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 prepasration in
subject matter for teaching,l8 ’

15 Eikenberry, loc. cit.

»

16 Berbert Brownell and Frank B. Wade, The Teaching of

Science and the Science Teacher (New York: The Century
Companyi;;925),,pp. 140-141,

17 Bulletin No. 19 (1920), Bureau of Education,
Washington, D. C., cited by Herbert Brownell and Frsnk Wade,

oo loes eit.

18 Herbert Brownell-and Frank Wade, op. cit., 14L.




It is possible that thelconditions 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 Indians.

These studies are reviewed in Chapter III.
II, DEFINITIONS OF TERMS 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, Indians.
No attempt has been made to reclassify these branches of
science in the tabulations, but for the purposes of inter-
pretation and recommendation, various groupings have been
made in the analysis of the data. | |
Thé branches of science as they occurred on the re-
cords are:
1. Astronomy
. DBacteriology
. Biology

2
3
'4, Botany
5. Chemistry
6

. Economic geography
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7. Geology }
8. Humen physiology
9. Hygiene
10. Nature study |
11. Physical geography
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 Indisna. This study includes teachers

teaching in Indians schools, trained in the colleges of

Indisnas, and holding a license in general science,




vealed the

CHAPTER II

DATA PERTINENT TO THE STUDY AND METHODS OF RESEARCH

I. DATA PERTINENT TO THE STUDY

A survey of the items neceseary for such a study re-

necessity for available records and a data sheet.1

The items concerning each teacher decided upon as necessary

to this study were:

1.
2.
3.
4,
5.
of science

6.

7.

8.'

9.
10.

Neme of the teacher

Name of the county where employed

Liicense held and date issued

Science courses pursued

Term or semester hours of training in each branch
pursued

Total term or semester hours of ttaining
Related and unrelated teaching combinations
Colleges attended

Degree or dlploma received

Number of years of experience

II. METHODS OF RESEARCH

In'ehoosihg a method of procedure in the collection

; 1 A sample of the data sheet used 1n*thls study will
be found in the Appendlx. A
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of data three options were consideredf
Option One
1. To look in the Indiasna School Directory, (1941~

- 1942), for thg.names of teachers who are li-
censed to teach genersl science
2, To tske a sampling—-fwo»teachers from county
schools and two teachérs from éity Schools in
each county A
3. To get permission from the State Superintendent

of Public Instruction to find out from the 1i-

censing files in Indianapolis what the training
of the teachers has béen
Option Two
1. To proceed as in steps (1) and (2) in option
one
" 2. To restrict the sampling to teachers trsined at
the Indiana State Teachers College
5; To get pefmission from the registrar of the
‘Indiana State Teachers College to get.the data
from the files there
Option Three
| 71. To proceed as in steps (1) and (2) in option
one

2. To send out questionnsires to the teachers se-

lected as in option one, step (2)




ITI. CHOOSING AN OPTION

Since it has been difficult for many students of re-
search to obtain a return from questionnaires sufficient to
permit a valid study, the personsl 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 State Superintendent of Public Instruction and the Direc-
tor of the Division of.Teacher Trgining and Licensing.

Without this permission the study would have been
: 1imited.to teachers trained only at the Indiana State Tesch-
ers College end would, therefore, have been a picture of the
problem as it relates to teachers treined at one institution.
On the other hand, should the questionnaire plan of option
three have been followed, there would have been difficulties
in getting 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 relisble that _
could be gathered for this study for the following ressons:

1. bThe licenses were issued on the data contained
in this study.

.z;. 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 from city schools in each county were
selected. (Teachers holding & license in any science are
licensed in general science.) This_seleétion yielded 366
cases as one county did not have any city schools.

: After tracing each teacher's records in the numericsal
end alphabetical fileé 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-
cord 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'data concerning the acsademic
and professional training of science teschers in various
cities, compared the findings, and interpreted them in re-
lation to state 1aws'and regulations, In the iight of the
findings the suthor reported that few new teachers are enter-‘
ing the field of science in the cities studied. "This is
perhaps explseined," says Houk, "by the reductibn of teaching
force; beéause of the depression, tenure and 'blanket 1i-
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 snd found that teacher 5-a

had phrsued physiology, zoology, physics, end chemistry;

1 Willa uame Houk, "A Study of Science Teachers and
Science Instruction in & Selected Group of Indiana Cities,"
(unpublished Master's thesis, The Indiana State Teachers
College, Terre Haute, 1937), 87 pp.

2 Ibid., p. 55.
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teacher 4-b had pursued botany; physiology, and geology:
teacher 3-d4 had pursued biology, botany, zoology, physiology,
and physics.

| In regard to teachef 4-b Houk says, "leacher 4-b is
best prepared in botany, but as iisted in the yearbook in

19%4, he was teaching genersl science."®

Adsms® (1) meade = study of surveys indicating the
changiﬁg tendencies in the cdntent of general science; (2)
made & survey of the teacher training institutions that are
- members. of the American Association of Teschers Colleges to
determine the extent to which nature study, elementary science,

and general science are offered for training in the field of

scieﬁce; and (3) made a survey of certain universities of
Central United States to determine the extent to which nature
study, elementary science, and genersl science are offered
for training in the field of science.
The suthor® found that earlier studieé 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;

zlm" p‘ 46-

Q,Willis,L, Adams, "Teachers' Training for Nature
Study, Elementary Science, and General Science," (unpublished
Master's thesis, The Indisna State Teachers College, Terre
Hdute, 11936), p. 6. . - Lot : :

el 8 Ibid., p.160.
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L

that the universities studied offer more courses in gen-
eral science than in nature study or elementary science.

6
Adams' study presents teacher training from the point
of view of the possibilities for grest breadth of preparation
in science provided by teacher_training institutions and does
not attempt to survey the actusal éou;ses pursued by the teach-
ers in anticipation of receiving & license in genersl science.

-The writer could_find'no other thesis related to the

present problem.

-Studies on tescher placement. While the scope of this

problem does not embrace the intricacies of the history of
teacher licensing in Indiana, some attention must be directed
towa}d this field since any attempt to improve the scholastic
status of the genersl science teacher must come, in the main,
through "the cooperation of employing officisls, administra-
tors and training institutions"7 with better licensing laws
as their gosal. | |

'Sdme consideration must be given not 6nly 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 Harry E. Elder, "Subjects Taught by 507 Teachers of

93"Smell ‘Indiana ‘High Schools During the School Year of 1931-
1952;" A Report of the Department of Teacher Training and
Lfdensing, State Department of Education, Indianapolis,:
Indisna, 1932, pp. 1-8.
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well prepared teacher, 51der® 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 thet "more careful planning with respect to license
combinations will reduce materially the number of temporary
permits and insure better teaching in the high schools of
the state. . . "7 |

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:

e« « o that the five subjects to which most high

sSchool teachers are assigned are Social Studies,

English, Physical Education, Science, and Mathematics
while the five fields requiring fewest teachers are

Art, Agriculture, French, Germsan, and Spanish; the

middle group consists of Commerce, Latin, Home Economics,
and Industrial Arts,10

‘Certain teaching combinations incresse the possibility
of teacher placement accomplishing, therefofe, & double pur-
pose, nemely: (1) providing broader training and (2) con-

tributing to the teacher's economic security. In this

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

10 Harry E. Elder, "Teaching Assignments of 8413 Teach-
er§ in Indisna High Schools During the School Year of 1936«

- 1937," A Report of the Department of Teacher Placement, The

Indisna State Teachers College, Terre Haute, 1937, pp. 1l-4.
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connection Elderl1 found that‘with science, the first addi:
tional teaching assignment was mathematics, the second,
social studies, and the third, physicel education. Science
was the first additionai_éubject for mathemétics, sgriculture,
and industrisl arts.

It is readily seen that a’teécher licensed in science
will incresase his opportunities for assigﬁment in Indiana
schoolé more by adding“matheﬁatics than by adding any other
subject group. It can also be resdily seen that a teacher
who adds mathematics provides & rich background of useful
information to science teaching since mathematics is in itself
a science of the first quality.

While a8l1ll of these studies are valuable and while all
contribute to the problems relsting 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 specificelly to the
teacher of general science; (2) show the preparation of these
teachers in certain branches of science; and (5).point out
.the possible teaching combinstions of teschers licensed in
general‘science.

In order to find an organizing principle upon which

11 1pia., p. 3, Table II.
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to build, the writer surveyed general science textbooks in a
typicel general science classroom to determine the scope of
the areas of science which a teacher might fsce. Communice-
tions with the publishers and personal inter%iews with rep-
resentatives showed that three of. the textbooks were widely

used in Indians.

An analysis of these books will be found in the fol-

lowing chapter.




CHAPTER IV

A REVIEW OF UNITS COVERED BY TEXTBOOKS
IN GENZRAL SCIENCE

I. FACTORS DETERMINING THE REVIEW

In determining the bresadth éf preparsation that a
teacher .of general science requires, it seemed advantageous
to review current textbdoks in general science to find out:.
1. What units a teacher sf general science might be
required to teach
2, The general range of the units through the various
areas of science
5. The emphasis given to the branches of science in

terms of page 1imits
IT., RELATED LITERATURE

In an eanalysis of textbooks Eikenberryl cites an iu-
vestigation by weob as roliows:
ASTronomy . . « o« « o o o ¢ o o o« « o 0.0 10 1U.S

BLOIOEY o ¢ o o o « o o o o o o « o o 1.0 to 22.5

1 w L. Bikenberry, 'the- Teachlng of uenersl Scieiics
(Chdcago. The University of Chicago Press, 1922), pp. luG-
101, ¢iting Henor A. webb, General Science Instruction in
~XIhe:Urades. FPeabody College ror Yeachers, "Contributious

to ‘Bducation,” No. 4, 1921.
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! Chemistry . . . . . . ... e e o o« o« &« 1.4 to 23.0

| Household Art . . . . . . . . .. .. 0.0 to 12,7
: PRYSIiCE o« v o ¢ o« ¢ o o o o o o o « » 13.5 to 43.4
PhySiogTaDhY « « + + « v 4w e . . . 2.7 to 56.2
PhysiologY « ¢« ¢ ¢ ¢ ¢ ¢ o 4 o o o« o o« 0.7 to 26.7
Miscellsneous . . . « « « ¢« o &+ » « » 0.0 to 6.9
Unclsssifjed . . . . . . . « . . . . . 0,0 to 30.8
ﬁurther analysis of the report by Webb2 revealed the
i order rank of the sciences as follows: ‘
Physics . . . . . .

Physiography . . . .

o 3 Lo et o

Physiology . . . . . .5
Chemistry . . . . . 5

1

3
] Bi0l08Y .+ . + . . . B
i 4

4,
§, Household Art ., . . 6
: Astronomy . . . . . 7

% says that in a study to determine the content

Curtis
of general science textbooks Overn in 1921 analyzed twelve

textbooks and Iler enalyzed thirteen additional textbooks in

£ Ipia., p. 102.

3-_FranciskD. Curtis, Second Digest of Investigations
in the Teaching of Science (Philadelphia: P. Blakiston's

son and Company, 1931), pp. 72-73, citing Elliot R, Bowning,
"A Summary of Masters Theses by O, E, Overn, Ernest Iler and
“Allsie M. Heinemann," General Science Quarterly, 12:509~516,
May, 1928,




23

1927, Curtis® adds that "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

Weather and climate
Plants

Electricity and magnetism
Bacteria and“sanitation
Water, uses, supply

Heat

Food, nutrition

Light

Humen body

Earth as & planet
Combustion, fuels
Elements, compounds, mixtures
Life in general

Lower animals

Air, ventilation

Rocks, minerals

Erosion, soil formstion

Sound

Household chemistry

4 Curtis, loc. cit.
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Studies made by Webb® listed seventy-nine groups of

6 reported ninety-three principles of

topics while Downing
science found in twenty textbooks in general science.

The importance of’a‘science in the esfimation of an
author may be established by determining the total number of

pages given to the science.' Studies made by Webb®

included
physics, physiography, biology, physiology, chemistry and
astronomy with physics leading. Physiography, biology, phys-

iology, chemistry, sstronomy followed in the order nemed.
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 & general science teacher should be com-
prehensive, Tables I, II, and III were mede to show the re-
lation of the findings to the specific branches of science
a8 defined in Chapter One of this study for fhe purposes of

comparison with the deta in Chapter Five.

- pp. 102-103

= 5 W. L. Eikenberry citing Hanor A. Webd, op. cit.,
p. 103,

8 Prencis D. Curtis citing Elliot R. Downing, op. cit.,
Pp. 75-79, ;

7 W. L. Eikenberry, op. cit., p. 102,
5 ‘ . ===

W. L.fEiEenberry citing Hanor A; Webd, op. cit.,
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TABLE I

THE RELATION OF THE CONTENT IN GENERAL SCIENCE TEXTBOOKS TO THE
BRANCHES OF SCIENCE DEFINED IN THIS STUDY
CASE A ,

GhaptérsA Branches of science to which the chapter content is principally related’

Pages 7 Bacte- Eco- Human Phys -~
- covered Astron- Biol~ Bot-~ Chem- nomic Geol- Phys- Hy- Nature ical FPhys- ZoBl-

~Tum- omy riol- ogy any istry Geog- ogy 1iolo- giene Study Geog~- ics ogy
. ber Renk 08y raphy 8y raphy
1 38 -5.0 X x. X x x X X x x X X X X
2 B4 6.5 x : oz
3 30 8.5 x b X X - x
4 26 10,5 X x X X ox X
-5 B8 1.0 X x | x
6 30 8.5 X X
7T 34 6.5 X X X. X
8 48 3.0 X
9 48 3.0 b 4 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 5

lated to each
science




TABLE II ' S

THE RELATION OF THE CONTENT IN GENERAL SCIENCE TEXTBOOKS TQ THE
BRANCHES OF SCIENCE DEFINED IN THIS STUDY
CASE B

sttt ————————

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

Pages Bacte-~ Eco- Human Phys-
covered  Astron- . Biol- Bot- Chem- nomic Geol- Phys- Hy- Nature ical Phys- ZoBl-
Num- omy Ti0l- 4oy any istry Geog- ogy iolo- giene Study Geog- ics  ogy
ber Renk 08y raphy by raphy
1 30 12 x X X X X X X X X x X x X
2 52 5 x |
3 54 4 X x
4 46 7.5 x x
5 60 3 x x x X
6 34 10.5 x
7 68 1 b 4
8 46 7.5 b
9 64 2 X
10 48 6 p 4 X X
11 34 10.5 X
12 37 9 X X X X X X X x X X X x
Number of
chapters re- 3 1 4 4 5 4 2 2 4 2 2 5 4

lated to each
science
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TABLE III )

THE RELATION OF THE CONTZNT IN GENERAL SCIENCE TEXTBOOKS TO THE
BRANCHES OF SCIENCE DEFINED IN THIS STUDY
CASE C

-

Chéf%@rs" Branches of science to which the chapter content is principally related:

-~ Pages Bacte- Eco- Human Phys-
“covered  Astron- Biol- Bot- Chem~- nomic Geol- Phys- Hy- Nature ical Phys- ZoBl-
Num- - omy riol- ogy any istry Geog- ogy 1iolo- giene Study Geog- ics 08y
‘ber Renk 08y raphy gy raphy

31 1
15 13 X X
29 2.0 ‘ X
- 25 5 X X

16 10.5 X

14 15.5 x
17 9

MM MMM
M

OOIOM PN
MM
M

26 4 X

MM

-
o
o
=
@

N

14 14 15.5 X
15 29 2.5

16 =22 7 x

17 16 10,5

18 10 18

MM MMM

Number of

chapters re-

lated to each 2
science
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Case A. Bernice K. bevell® reported that this text,
Case A, is widely used in Indiana and elsewhere. Xey cities
of the state heve led in its use, its popularity being further
attested by the fact that_fhe 1941 sales triﬁied the 1940
figure,

Table I shows that the content of this text is related
to every branch of science defined in,this.study. The fol=-
lowing éciences are particulafly 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 tsking first rank in the number of
pages covered while physics ahd chemistry rank third in em-
phasis with relation to the number of pages covered.

Chepters IV and XI rank lowest in the number of pages
covered, but the concepts déveloped in these chapters, namely:
those related to biology, human physiology, hygiene and Phys~
ical geogfaphy, are also developed in other chapters as fol-
lows:

Biology~-~-three other chapters

Human physiology-~three other chapters

- Hygiene-~four other chapters

Physical geography--three other chapters

9 Citing Bernice K. Levell, Representative of the

Macmillan Compeny, in & personal interview.
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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 stﬁdent toward these'learning goals;
that the teacher is trained well enough in each science to

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

other.

Case B. This text, widely used in Indisna, is steadily

10 Table II shows that chemistry ranks

growing in popularity.
first in the number of pages covered and is also discussed
witﬁ hore or less emphasis in four other chapters. Physics
renks 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 relstion 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,

tbe;efore;'only relative and general rankings and are not in

‘1°>Ibid. (Personal interview)’
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themselves final analyses. Suéh a fine analysis is not witﬁ-
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 scien09>would meet if he used this book as

a text or as one of a group of texts in his classes,

Case C. The publisher of Gaée C reported that this
textbook "is used widely and successfully in the state of
Indians and elsewhere."il

Table III shows that physiéal geography ranks first in
the number of pages covered and is discussed in four other
chéptérs. Again the specific rankings of particular sciences
are lost since there is much over-lapping of the areas, idess,
and principles presented. The scatter and breadth of the
field is at once evident since eleven of the thirteen branches
of sciepce 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 physicallgeog-
raphy and botany, each of which is discuséed in five chapters.
Nature study, essentially biologicsl in concept, and therefore
over~lapping into other areas is discussed in five chapters.

The need for broad training in each branch of science

IR i) E. Stephens, Educat10na1 Department Charles Scripner's
-§ons, Chlcago, 1943, ‘

11 .\-.1 R
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‘y becomes more apparent since this'text which is widely used in
Indiana challenges the teacher to prepare in at least eleven
science areas,

The number of core idéas and principles'of science

developed in genersl science texts reflect in a large mesasure
12

the need for broad teacher training. ‘Watkins and Perry
summarize 301 principles as "Some Things to Remember" in

twelve unlts as follows:

Unit One

i S Ao T R e ST

5 1. The scientist tries to prove his proposed solution
\ to alproblem by means of observable and measureable evidence.

§ .2. The scientist is anxious to find evidence which

will disprove ss well as prove his hypothesis,

. It is not scientific to jump at conclusions.

41 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 nee&s
to be solved.

6. A problem must be defined and limited before it

can be solved.

12 Ralph K. Watkins end Winifred Perry, Science for

;- Human Control (New York: The Macmillen Company, 1940), pp. 29-

| 20; 81- 82; 133~135; 180~ 182; 240~242; 274-275; 341-343; 388-

L 590 452-454 501~ 502 534 - 536 572574, By permission of
the'Macmillan Company, publlshers
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7. Some problems can bé solvéd by finding out whethér
or not a proposed solution fits the known facts better than
any other solution.

8. The kind of méaéure used and the way in which the
measure is used have much to do with the proof of the solution
to 8 problem.

9. Many advertising claimé, that are supposedly based
upon sciéntific evidence, conflict with well-established prin-~
ciples of science.

10, The seller is salways 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 relisble sources of scientific in-
formation. The student should learn to distinguish between

relisble and false sources of scientific information.

Unit Two
1., Either directly or indirectly all the thingsbthat
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. BSilics and clay are very abundant in the earth's

‘crust.
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5. Many parts of our hbuses and many of the articleé
that we use every day are made of earth materials as common:
as sand and clay.

6. Our civilizaﬁiph is in an age of the use of
metals. At present iron is our most important metal.

7. The development of electrical power has increased
the use of copper. There is a limited supply of copper in the
earth. ' - |

8. OSome day we may consider metal war equipment as a
waste of materials greatly needed for other purposes.

9. The working of metals requires heat. PFuels are
needed to produce the heat. Our most important fuels are
coal, oil, and gas.

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

Il. War uses of fuel may be considered as waste. O0il
has become & very important material for modefn warfaré."

12, Erosion is.constantly at work to destroy topsoil.
Weathering produces and destroys soil for our purposes.,
| 13; Iluch of our land is unfit for good crop production.
14, Mérgihal lands should be kept in forests or
érasses. _: | '

15. Plants are the greét s0il binders,

‘lﬁ.v Eoréété help prevent both soil erosion and floods,

3

171 Godesbii cah'bé maintained if the farmer tsakes
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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 erosionlfeﬂds to destroy the falue of water-
power developments by filling up the streams behind dams.

20. The saving of all our natural resources depends
largely on the catre which we give to keeping a good topsoil

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

Unit Three
i. 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.
5. 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. |
7 5. The study of movements in the upper air helps in
predicting sir movements. |
6. The pressure of the atmosphere 1is less at greater
héighfs above the eafth.
7;. Movements of the air are due to uneven heating of
fﬁe'airkby‘the sun.

8. Water ?apor is lighter than the same volume of air,
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9. The prevailing winds over most of the United Sta%es
blow from the west.
10. Reainfsall and daily weather changes depend largely

upon movements of large masses of air,

11. Important instruments for measuring weather changes

are the weather vane, the anemometer, the thermometer, the
barome ter, the hygrometer, and the'rain gauge .

iz. Much progress has-been made in exploring the upper
atmosphere by mesns of sounding balloons equipped with radio-
sending.apparatus.

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-

‘ment of air in buildings, control of sir temperature, its

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

15, Air expands when heated. | |

16. A given voiume of warm air is lighter than the
same volume of cold air. _

17.. A temperature of 68 to 70 F, is a desirable tem-
perature for indoor air in the winter.

18, Air indoors should be kept as nearly dust free

as possible. -
viH 019, The wind can be used to turn machinery to do work

uEéful’ for humsn beings. ‘Wind power offers an inexhaustible
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supply of energy for many kindé of work.

20, Air pressure devices depend upon the pressure of
the ameSphere to give the needed power,

21. Atmospheric pressure is approximately 15 pounds
per square inch at sea level,

22. Atmospheric pressure at sea level will support a
column §f water approximately 30 feet high,

23, Air can be compressed enormously. When the pres-
sure is released, sair will expsnd.to fill any container.

24, \hen thé pressure is released, compressed air ex-
pands with considerable force.

25, Air is elastic,

26. Air can be pumped from one place to another with
relatively simple pumps.

27. A balloon floats in air if it is filled with
ehough‘of & gas lighter than air.. The weight of the volume
of gas in the balloon, plué the weight of the balloon.and
its equipment, must bé less than the weight of an equal-vol-
ume of air, if the balloon is to float.

28. An sirplane stays up in the air because of in-
creased pfessure below its wings and a decrease in the air
pressure above the wings.

29, If the velocity of movement of air is increased,

the ﬁreSsﬁre is decreased, If the velocity of movement of

air is decreaSed, the pressure will be increased.
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30, The air forced back over.an airplasne 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 Winé is less than the‘pressure under
the wing.

31, Under very great pressuré and at very low tem-
perature air can be turned 1nto liquid air., Other substances
can be frozen quickly by exposure to the low temperature of
liquid air,.

32, Oxygen, nitrogen, and neon can be separated readily
from liquid air because they boil at different temperatures.

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

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

Many insulating materisls used in building and for clothing

‘depend upon the air for their insulating properties.

Unit Four
1. The available water supply has been 8 de01sive
factor in choosing the location of many towns sand cities.
2. Rain and snow are the sources of most water
supplies;} |
- '5. Ground water is obtained from wells and springs.
.’4; The most importeht quality of a water supply is

1ts safety.

g

| 5. Typhoid fever epidemics are reduced when cities
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provide a supply of safe water;
6. Untreated lske or river water usually contains
disease germs,
7. Cities must'p:dvide sufficient pressure to force
the water to all parts of the city.
8. luch water is wasted through faulty plumbing
fixtures.
;9. Water in storage fanks is heated by convection
currents.
10, Proper sewage disposal is necessary for a health-
ful city.
11. DBscteris 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,

water pressure is measured in pounds per square foot, or in

pounds per square inch,
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18, Water pressure on thé bottom of a contsiner in-
creases in proportion to the depth of the water.

19. 1If a series of containers sre connected, water
will rise to the same leveiliﬁ all the containefs, regardless
of their shape.

20. At any given depth under the surface of a body of
water, the pressure is exerted equaliy 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 substancé 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 proceés of erosion water destroys land that
is not protected by & covering of vegetation, such as that
afforded by forests, natural grass lands, or meadows.

26, Many forms of plant and animal 1life 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.
2. There are fifelﬁhyla or main diviéions in the
plant kingdom.,
3. wseeds furnish the most nutritious of all plant
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 must be sent to & locality with & 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, moist climate.
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Best fibers of the flax plant are used for making.

Microscopic examination is one method of dis-
linen and cotﬁqn fibers,
Rayon is & synthetic or.artificial plant fiber,

The best rubber comes from the lstex of the hevea

Plants differ“from>animals in the composition of
walls.

Vertebrates are animals that have skeletons.
Invertebrate animals do not have skeletons.

There are‘ten phyla or main divisions of animals.
Wool furnishes the warmest clofhing material, be-
a poor conductor of heat.

Sheep, goats, camels, and aslpacas furnish wool
are made into clothing materials.

The silkworm is the only useful céterpillar.

Cattle are the most important domestic animals

in this country.

24,

proteins.

25.- X

26.

Domestic snimals furnish necessary fats and

lMany of the most destructive insect and weed pests

have been introduced into the United States.

The grasshopper is one of the most serious insect

pests at the presént fime.
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27. There are many state and government agencies that

help farmers and gardners to combat insect pests and the plants

that destroy cultivated crops.

- Unit Six
1. Copernicus taught that the sun is the center of
the solar system.
-2, Galileo invented the astronomicel telescope,
3. Refractingltelescopes.employ lenses to enlarge. a
distant object.
‘ 4, Reflecting telescopes have a concave mirror which

enlarges distant objects,.

5. The Yerkes Observatory of the University of Chicsago

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

6. The 200-inch telescope of the Observatory on
Palqma: Mountain is the world's largest reflecting telescope.

7. The United States Naval Observatory broadcasts
time signals twenty times each day. These signals are useful
to people on land énd at sea and may be used by pilots of
pléneé. |

8; Important scientific discoveries are made at each .
tbtal eclipse of the sun.

9, Helium was first discovered in the sun during the

| total - eclipse of 1868.

10, The planets have atmosphéres in proportion to
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their sizes. |

11. There is little possibility of the existence of
life on any of the planets except the earth.

12. Other stars may have solar systems.

13. Light travels at a speed of 186,000 miles a second.

14. The distances of stars and nebulae from the esrth
are reckoned in light years. |

i5. otar magnitudes refer to their brightness.

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

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

18, The Milky Way is a galaxy or a star system,

19. The prism bresks up light into the spectrum colors.

20, The spectroscope gives the chemical composition
of any incandescent substance.

21, The distant nebulse in the southern hemisphere
have not been photographed. |

22, llany new discoveries in astronomy will be made

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

Unit Seven
1. We recbgnizeysubstances, or distinguish one sub-

stance fidm another, by means of physical and chemical prop-

erties.'

2. Those properties which we recognize by means of
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our senses Or by ordinary measuring instruments are physicsal

properties,

3. The ability of a substance to unite with another
to form & new one is s chemical property. |
4, All of our common fuels contain carbon and
hydrogen. .
5. Most chemical elements are secured by separating
them fr&m compounds.,
6. DNearly pure water may be prepared by distillation.
7. Liquids with different boiling points often can
be separated by distillation.
8. A s0lid not dissolved in & liquid can be removed
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 chémical change.
11.° Chemical compounds are formed whenvtwo or more
chemical élements unite to fbrm 8 neW‘sﬁbstance. .
12, Compounds are also formed when'elemgnts'from one
compound leave it to unite with elements from another compound.‘
13, Elements are either active'or'inert._
- 14, Compounds are stable or unstéble,

15, Active elements form many . compounds.
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16, Unstable compounds readily bresk up into other

" substances.

17. For any one chemical compound, the same elements
are always present and iﬁ_the same proportions.

18. Ninety-eight per cent of the earth's crust is com-
posed of eight elements. Oxygen is the most abundant element.

19. Carbohydrates, celluloée, alcohols, and fats are
compounds of carbon, oxygen, and hydrogen.

20, DSoaps are made by treating 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 & mild antiseptic.

23, ©Salt and basking 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 pasteé contain "soap-
less soapé." |

25. Carbon dioxide mekes breads and cakes rise. Bak-
ing powders contain chemicals which form carbon dioxide under
certain condition of moisture and heat.

26. vSalt‘solution, ethyl alcohol, and a solution of
bsking soda are mild, safe antiseptics.'

-27. An alcoholic solution of iodine is the preferred

antiseptic for small cuts and wounds,
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28. liost disinfecténtsAare poisonous and should be ]
used with care.

29, Poods preserved with certain questionable chem-
ical preservatives should.oe avoided if possible.

30. Ss8lt, sugar, and vinegar are usually safe chem-
ical preservatives,

8l. Medicines, drugs, and.antiseptics should show
clearly‘the ingredients "used in preparing them. ZPoisonous
substances should be plainly lsbeled.

32, A new or unfamiliar medicine, antiseptic, or drug
should be used only upon the recommendation of a trained
physician, Newspaper, magszine, and radio advertising, quot~
ing éupposed physicians, is not to be taken as relisble 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. o

54; Wash fruifs and vegetables before eating them.
Meny fruits and vegetables are sprayed with poisonous chem-
icals fo kill insects or prevent plant diseases and some trace
of them may remain,

| '35. Many new and useful substances are now being made

from famillar raw materials and substances that were once con-

'sidered as waste.

Tk 1 1. SN B
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36. The way to conservafion of our supplies of price-
less substances on earth may be to lesrn to make these sub-
stances, or substitutes for them, from inexhsustible materials.
37. The possibilify‘of making our new'substances from
simpler materisls must come through better knowledge of the
very Ssmall elementary divisions of.mafter, such as the molecule,

the atom, and the electron.

.Unit Eight

1. Work is done when & thing is moved over some
definite.distance.

2. Ordinsry 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 temnds to remain at rest
unless some outside force acts upon it. A body that is in
motion tends to continue in motion in the direction of the
original force, unless some other force interferes to check
it or change its direction.

4. PFriction is the resistance produced when one
surfacekrubs against another in moving;

| 6. All objects in the universe attract one another.
This attragtion is in proportion fo the masses of the objects
gpd deg:eéées as the distance be tween the'objects increases.

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

‘pulls all of the objects on its surface towards its center.
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6. Turning or spinning.objects tend to throw any
substance on the surface away from the center of the spinning.
7. If a moving thing continues to move, the forces
pulling it forward must ekceéd 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
in motioﬁ than it does to start it.
9. Gravity, friction and initial inertia often keeﬁ
things from moving.
10, Things are often kept from moving by being anchored
to the earth,.
) 11l. Brakes operate by means of friction and pressure.
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 & moving car immedistely.
14, A slowly moving car can be stopped more resdily
then 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 Qf goods brought ébout by the use of power-driven
m;chihéry ibr pwlling loads, |

. 17. Water transportation is usually cheap transporta~
tion. o |
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18. Incressed speed in tiavel is expensive,
19. Modern steamship and railway travel are compar-
atively safe. |
20. In the long rﬁn the cheapest and most inexhaust-
ible source of power for manufacturing in most parts of the
country is water power.
21. The use of power machinéry in manufacturing hsas
made masé production possible.
22, Mass production with power machinery has made the
cost of many useful things relatively low.
25. Assembly-line manufacture has made workingmen
machine tenders rather than craftsmen.
‘24, New labor-saving machines often make it necesssary
for workers to find new employment.
25, After cosl 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 preservé 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
tﬁé’éﬁohnt}“

2., The free21ng p01nt of water is() Centigrade (32 F.).

'The b0111ng p01nt of water is 100 C. (212 F. ).
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3. A calorie is the amoﬁnt 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 calorié ié 1000 small calories.
5. One B, T. U. is the amount 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

7. The cost of a given fuel depends upon the B. T. U.
of heét 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-
pansion of o compressed liquid int6 a8 gas.
10. The efficiency of any refrigerator depends largély
upon the insulating materials in the construction of the box.
11. Double sash for windows, weather étripping, of
openings, and the use of insulating materials in walls sand
ceilings can meke buildings hold heat in winter and keep out
unwanted heat in summer.
12. An internsl-combustion engine is driven by the
rapid expansion of & gas burned in the cylinders of the motor.

13, Energy from heat is used to carry on a great many

of our present-day industrial processes.




51

14, Water power to produce eléctrical 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 alcoh01 made from plant wastes.

16. Heat, light, and electricity are all forms of
energy. One form of energy cen be changed into other forms,

17. Heat, light, and electficity 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 white light that passes through the substahces.

22. A photoelectric cell is a vacuum tube with ah
element sensitive to light, 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.
Thié’is-the'principmebof the’eieqtric generator,

24; ﬁirect current is an electric 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 alternating-current circuits can
be stepped-up or -down with a transformer.

28, DPower lines transmit alternating current at high
voltageé. The high=-voltage cﬁrrent is made possible by trans-

formers., Transformers step the current down for ordinary uses,

‘as for household lighting and appliances.

29, Radio receivers use vacuum-tube detectors to pick
up radio-electric waves sent out from sending stations.

30, Sound pictures produce sound by varistions 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 aie reproduced by asexusl methods.
2, BSeeds are the result of séxual reproduction in
plants. |
3. Plants and snimals resemble their ancestors, be-
causeithéy inherit their traits or characteristics.
4, No two plants or animals are exactly alike.

5. A mutation-is a sudden chénge in a species.
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6. Gregor Mendel disco#ered certain laws of heredit&.
7. The genes in the chromosomes of egg cells and
sperm cells are the carriers of hereditary characteristics,
8. A seed develéps'from 8 fertilized'egg cell.
9., A hybrid is the offspring of parents that differed
from each other in one or more hereditary characteristics.
‘10, DPlants and animals are improved by the process of
artificial selection,
11. New plants asexually reproduced tmay be patented.
12, Plant growth may be hastened by the use of elec-
tricity for producing additional warmth and radiasnt energy.
13. The fertility of the soil may be maintained by
crop rotation and proper soil management.
14, Different kinds of animsals require different feed-
ing.
15. Human beings inherit the desirable snd undesirable
traits of their ancestors. |
'16. Wildlife ié conserved through the co-operation of

federal, state, and local governments and the public,

Unit Eleven
1. Oh thg average, people,liﬁe to an older age than
théy.diﬁ'dne hundred years ago, because of modern science.
’2; Ihfeéfious diéeases are communicable diseases,

3. Bacteria are microséoPic 6né-celled plants.
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4, Protozoa are microséopic 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 Gefman, 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. Mesasles 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 héart disorders than from any
other one disesse,

20, Cencer is curable if discovered in its early
stéges. |

2l. 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, llost accidents are due to carelessness,

25, Alcohol is responsible for many automobile scci-
dents.

'26. We are all protected by the asctivities of the
United States Public Health Service,

27. ©State and local health departments are s vital
part of government.

28. Sufficient sleep is necessary for mental and
physical health. .

29, DNarcotics destroy health snd the sense of social
responsibility. They should not be used except under unusual
circumstances and upon & physician's prescription.

o 30. -Excessive drinking of alcohol has a variety of .
far-reachlng and undesirable consequences.
I | 31. Tobacco is more harmful to grow1ng young people

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

‘other habit~-forming drugs.

Unit Twelve

1. Scientific investigators must first discover
scientific principles and facts befb;q useful inventions are
possible.,

2. Many scientific inventions have become useful
tools by means of which fhe scientists have been able to make
an increased number of far-reachipg useful discoveries,

5. A scientist is interested in finding out something
new sbout how the things of the world are put together or how
they hehave.

4. A scientist is interested in finding out something
new about how the things of the world are put together or how
they behave.

5. An inventor is concerned with combining ideas and
principles that are known into some contrivance that is useful
td people in their everyday affairs,

6. A scientific discovery is éome new fact, principle,
or law, thaf adds to the accumulation of human knowledge end is .
proyed to be true.
| 7;» An invention is some new machine, substance, or

formula, which makes use of existing knowledge and is proved

'fb‘be”true.
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8. The standard of 1ifing is>what people feel they ,
must have in order to satisfy their ordinary wants.

9. Scientific discoveries and inventions have msade
enormous changes in the stahdards 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 éhanges in ways of 1iving.

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-
tunities for work or decrease the number of people employed.

15, ©Scientific inventions snd 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 traﬁsportation and communication
are superior to the ancient natursl barriers to the movement
of humen beings.

19. Military uSes‘qf Science may ofteh be congidered
as an abuse of knowledge that could be used for the welfare of
people rather than for the destruction of our present civiliza-
tion.

26. We have not yet learned to make the best uses of
the findings of science. In & modern physiceal world, our *

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

1. Textbooks in general science used widely in Indiana
cover brosd scientific areas;
2. The authors do not agree upon the sciences that
should réceive the greatest emphasis,
3. The texts examined show much integrstion of the
bfénches of science from chapter to chapter and within each

chapter.
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CHAPTER V
PRESENTATION OF DATA
INTRODUCTION

The findings in Chapter IV indicate that general science
teachers require broad training. In relation to the teschers
of Indiana the writer raised the following problems:

1, How many braﬂches of science have the teachers pur-
sued who have been licensed to teach genersl science?

2; Are there many teachers who have no treining in
certain branches of science?

, &. What is the condition‘or breadth of training in
each of the thirteeﬁ branches?

4, Do these teachers hold degrees?

5. What are their teaching combinations?

6., What type of institution gives the broadest train-
ing?

In answering these questions thls chapter presents (1)
the academic preparation in science of teachers licensed to
teach general science in Indlana (2) the tresining of these
teachers in each of the thirteen branches of science as de-
fined 1n thls study, (8) the general training of these teachers

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

_»x Jn-‘

majore or teachlng comblnatlons and (5)4a comparison of teacher

By ity eni
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training institutions with respect to the breadth of prepara-

‘tion offered general science teachers,

I. THE ACADEMIC PREPARATION IN SCIENCE OF TEACHERS
LICENSED TO TEACH GENERAL SCIENCE IN INDIANA

Number of branches of science pursued. Table IV shows
the number of branches of science pursued by 244 teachers in
Indiana ﬁho have been licensed to teach general science. The
data are open to the following discrepancies:

1. Sampling may not be truly representative of the
total population in any category.

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

' Only two teachersc according to Table IV, had pursued
ten branches of science, more than half 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
been issued upon other credentials than term or semester hours
of preparatlon.

The mode in this distribution is "four," forty-seven
teachers hav1ng prepared in each of four branches of science,
The percentages, on the other hand, show a popularity range

of three branches of science,,or,12.2 per cent, pursued by

thirty.teachers to four branches, or 19.9 per cent, pursued

by forty~seven teachers to five branches, or 18.0 per cent,
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TABLE IV
NUMBER OF BRANCHES OF SCIENCE PURSUED

—n
——

Number of - Teachers
branches ﬁgﬁgi:rgf Percentages
10 2 0.8
9 1 0.4
8 7 2.8
7 20 8.1
6 ~4b 18.4
5] 44 18.0
4 47 19.9
3 30 12.2
2 19 7.7
1 8 3.2
? 2l 8.6

1

pursued by forty-four teachers to six branches, or 18.4 per
cent, pursued by forty-five teschers.

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 deéiles,
the lowest percentages being found, therefore, in the ninth
énd tenth deciles., With the eliminatibn of the twenty-one
questionable cases, the profile of the distribution approaches

normalcy.

Percentages of teachers having no training in certain

branches :of science. Table V shows the number and percentages
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PERCENTAGES OF TEACHERS HAVING NO TRAINING

TABLE V

IN CERTAIN BRANCHES OF SCIENCE

‘ Teachers
Selence gzgg;:rgf‘ Percentages
Astronomy 175 95.1
Bacteriology 177 96.2
Biology 113 61.4
Botany 76 41.3
Chemistry 70 38.0
Economic geography 170 92.0
Geology 162 88.0
Human physiology 106 b7.6
Hygiene 176 956.7
Nature study 173 94,0
Physical geography 1328 75.0
. Physics 67 36.4
Z200lo0gy 96 b2.2

parison.

Table V can best be interpreted by comparison with Table VI

1. The Biological Sciences

2, The Physical Sciences

which shows the preparation of teachers by science areas:

3. The Earth.ahd Sky Sciences

While Table V gives a startling picture of the lack of

preperation in specific branches of science, that lack is

- 62

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

In this part of the study 184 cases were available for com-
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TEACHER PREPARATION BY SCIENCE AREAS

Biological Physicel Earth and sky
sciences sciences sciences
Three areas Two areas One saresa
Teachers Teachers Teachers
Number Percentage Number Percentage Number Percentage
66 27.0 124 50.8 31 12.7

somewhat alleviated on the inspection of Table VI which shows

that slightly more than half of the teachers were prepared in

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

ied were prepared in three areas; approximately one-eighth

pursued Sciences in one area,

Table VII shows the preparstion of the teachers in

three specific

A, The

areas which 1listed for this table are:

Biological Sciences

Biology
Botany
400108y

Bacteriology

Hygiene

Physiology

Nature Study

Physical Sciences

Chemistry
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TABLE VII ﬁ
TEACHER PREPARATION IN THREE AREAS OF SCIENCE ;
Bio;ogical Physical Eart@ and sky
sciences sciences sciences
Teachers Teachers Teachers ﬂ
Jum- Per- Hum- . Per- Hum- Per-~ ;
ber of Num~ ber of NKNum~ ber of Num- f
B scicnces ber %Y sciences ber ©°BY- gsciences ber CORE- |
- pursued 8885  pursued 8888 pursued ages
0 5b 22.5 0 56 22.9 0 143 58,6
, 1 44 18,0 1 83 34,0 1 71 29.0
i 2 50 © 20.4 2 105 43,0 2 27 11.0
i b5! 45 18.4 3 3 1.2
é 4 32 13.1
f 5 12 4.9
f 6 4 1.6
jé 7 2 0.8
2. Physics

C. The Barth and Sky Sciences

1. Astronomy
2. Geography
3. Geology
In addition the records of two teschers showed preps-

ration in genetics, and four teachers had pursued courses in

embryoclogy. These are listed sepsrately, since they were too
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'

few to list in the thirteen branches defined earlier in this

"study.

Teble VII, on analysis, reveals the following facts:

1. Fifty-five teaéhérs, or 22.5 per cént, had no
training in the biological sciences.

2. Pifty-six teachers, or 22,9 per cent, had no train-
ing in the physical sciences,

5. One hundred forty-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-
est number of teachers had studied only two such sciences,
being exceeded only by those who had studied no biological
science,

5. ¥rom four biological sciences to five pursued, a
sharp drop of 8.2 per cent is indicated, tapering to 0.8 per
cent for seven biological sciences studied by two teachers.

6. The preparation of the teachers surveyed showed
that 9.0 per cent more teachers prepared in two physical
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

phése of the earth snd skyzsciences a8 had training in two

‘phases. =

9. -Only 1.2 per. cent of the teachers had training in
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three phases of the earth and sky sciences,

II., THE ACADEMIC PREPARATION OF 184 TEACHERS
IN THIRTEZN BRANCHES OF SCIENCE

The records showed term and semester hours of train-
ing for 184 teachers. Semester hours of training were con-

verted to term hours.1

These data are given, sScience branch
by scienée branch, and named as they appeared on the teachers'
transcripts in the State House for -the reasons which follow:

1, Teachers who need training for efficient teaching
in general science find that their deficiencies lie in specific
knowledges rather than in broad science sasreas: A broad knowl-
edge of fungi does not prepare a teacher to present & good
unit on the poisonous snakes of Indiana, though both topics
mey be classed as biological. A teacher well prepared to
present the household uses of a sbdium 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
the ‘point of view of the individual teacher. (See the Appendix

for ‘the data obtained at the State House.)

PEITE

1 ses the Appendix for semester hour equivalents.
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Teacher preparation in astronomy. Table VIII shows

the prepsration of 184 teachers in astronomy, giving term
hours of training, the number of teachers, and the equivalent
percentages. Only 4.7 per.éent of the teachers studied had
any training in this field, the range being from four to six
term hours. Though courses of study in general science usu-
ally inciude 8 unit in this area aﬁd though children as a
rule are‘extremely interested‘ih 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.)

TABLE VIII
, TEACHER PREPARATION IN ASTRONOMY

Teachers of astronomy

Te rm
" hours Number of
teachers Percentages
6 4 2.1
5 l P 0.5
4 .4 2.1
0 175 95,1

Teaqher preparation ;g bacteriology. Table IX presents

the preparation of 184 teachers in bacteriology. (See the
Appendix, Teachers 107-143-147-158-159-162 and 177.) As a

separate subject, 177 teachers, or 96.2 per cent, had no train-

.;ggw;nybacteriology.

These data are, however, constantly offset by the facts
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TABLE IX
TEACHER PREPARATION IN BACTERIOLOGY

Teachers of bacteriology

. Term
hours ﬁ:ﬁg;grgf Percentages
8 1 0.5
7 0 0.0
6 0 0.0
b 2 1.0
4 "3 1.6
3 1 0.5
2 0 0.0
1 0 0.0
0 177 96.2

previously presented in Tables VI and VII.
According to Table IX, three teachers had pursued four
term hours of training, two teachers, five term hours, and

one teacher, eight hours.

Teacher preparation in biology. Table.X shows the prep-
aration of 184 teachers in biology. Biology in this sense
means the combined instruction snd interrelation of botanical
and zoological concepts on one course.

Term hours in the table are given in intervals of five
hours.and should be read as follows:

“ +1s Fifteen teachers pursued from five to nine term
hdu:s of biology.

2., Eight teachers pursued from ten to fourteen term
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TABLE X
TEACHER PREPARATION IN BIOLOGY

N s A

Teachers of biology

EREITIOL e

_ Term

i hours %Zgg;:rgf Percentages
! 55 1 0.5
50 4 2.1
! 45 2 1.0
| 40 1 0.5
35 B 2.7
30 10 5.4
25 5 2.7
20 9 4.9
15 11 5.9
i 10 8 4.3
| 5 15 8.2
0 113 61.4

hours of biology.

RS LT

3. Eleven teachers pursued from fifteen to nineteeﬁ
term hours of biology.

Table VII shows that 22.5 per cent of 244 teachers had
no traininé 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 can be

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

¥
¢

tion in botany and zoology.)
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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
Table X as follows: | |

1. The records of thirteen teachers showed four to
seven term hours credit in botany.

2.1 Eleven teachers had eighf to eleven term hours of
credit iﬁ botany.

5. Forty-three teachers had twelve to fifteen term
hours in botany.

While Table VII shows that 22.5 per cent of 244 teach-
ers had no training in any biological science, Table XI shows
that over two-fifths, or 41.3 per cent of 184 teachers, had
no training in botany. On the other hand, the findings in
Chapter IV indicate that concepts related to botany are in-
cluded in all the general science textbooks surveyed.

The table shows s wide range of preparaiion, O to 58,
with the mode at 43, eliminating the seventy-six teachers who
had no training in botany. More than half of the teachers
showed a preparation in botany of less than twelve term hours.
The mean of thg distribution is 10.9 term hours, the greater
percentage»of‘fhe,préparation piling up close to zero. The
distribution is, therefore, skewed positively and is asym-
etrical, -

1

#4095 Iné median ‘for this distribution is 9,09 term hours;




S owiye

e e T P

71
TABLE XI
TEACHER PREPARATION IN BOTANY

Teachers of botany

Term
hours ggﬁgﬁgrgf Percentages
b8 1 0.5
54 0 0.0
50 0 0.0
46 1 0.5
42 -1 0.5
28 0 0.0
26 0 0.0
o2 4 2.1
28 8 4,3
24 6 3.3
20 4 2.1
16 16 8.7
12 43 23 .4
8 11 5.9
4 13 7.1
0 76 41 .3

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)
—=
‘SK = 3 (10.9 =~ 9.09)
v . "50.4
oo -SK = .06

- The positive value (.,06) indicates that the scores are

Piled up on the right side of the curve, the distribution




e
lacking .06 approaching a curve'of the'probability type. This
‘amount of skewness is small, the measures of central tendency
being significant in this distribution. We conclude, then,
thet from the mean (10.9) & 14; spproximately 68.26 per cent
of the cases 1lie.

- lo M o + 1o
- 39.5 10.9 61.3

Further implications concerning teacher training in
botany must be derived ffom the viewpoint of the number of
hours which may be considered adeqnate for instructional
purposes; To solve this phase of the problem resesrch not
within the scope of this study is needed.

, Is & mean of 10.9 term hours adequate preparation in

botany? What constitutes adequacy?

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 stndied
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}bcth_chemistry and physics.

| ' Table XII & specific table for the training of 184
teachers in chemlstry, shows that seventy teachers, or 38,0
per cent had ‘no training in chemistry. The records of the

remainlng 114 teachers 1nd1cate a range of five to ninety
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TABLE XII
TEACHER PREPARATION IN CHEMISTRY

Teachers of chemistry

~ Term
hours {ngﬁzrgf Percentages

90 1 0.5
85 1 0.5
80 0 0.0
75 0 0.0
70 s 0.5
65 0 0.0
60 4 2.1
55 2 1.0
50 4 2.1
45 2 1.0
40 1 0.5
35 6 5.3
30 6 3.5
25 13 7.1
20 24 13,1
15 20 11.0
10 12 6.5

5 17 9.2

0 70 8.0

term hours of preparation. ’

The mean number of term hours in chemistry for Table
;;;,15216.7; the median number of term hours, 12.1; the stan-
derd deviation is 63,0. These measures of central tendency
.gpﬁﬁzgr}ability indicafe fhat the distribution is skewed

positivg;y,zthe scores orlyerm‘hours piling up to the right

]  $§jPPQ%£,€n@\Ofwthe;diat?ibption- The amount of skewness or
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deviation from a normal distribution is as follows:

SK = 3 (Mean - Median)
g
SK = 3 (16,7 = 12.,1)
63,0
SK - 022

This degree of skewness (less than .25) is small
enough to allow the application of the measures of varisbility
and centrel tendency. From the mean, then, } 107, approx-
imately two-thirds of the cases 1lie;

- 1o M 4+ 1lo
-~ 46,3 16,7 79.7

This degree of normalcy permits the following observa-
tions:,

1. The popularity range of teacher preparation in
chemistry clusters neer the lower end of the distribution from
the second to the fifth interval., (Five to twenty-five term
hours) |

2. These intervals represent 46.9 per cent of the
teachers surveyed

5. MlMore teachers were prepared in twenty to twenty-
five term hours than in eny other hour range.

| '4. The average preparation in chemistry is expressed
by the mean, 16.7 term hours.,

5. Lomparlson with other branches of science shows

that teachers are moderately well tralned in chemistry.
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Teacher preparation in economic geography. Table XIII

Shows an unusuael distribution in which the mean and the median
fall in the lowest intervsl, being 1.7 &nd 1.1 term hours,
respectively. Some ides qfhfhe deviation from a normal scatter
of values can be seen by finding as in the preceding discus-

sions the degree of skewness,

SK = 3 (Mean - ledian)

r .
SK = 3 (1,7 - 1.1)
5.2
SK = .3b

Since a degree of skewness of .25 indicates a great
deviation from a normal distribution, the application of any
messures of central tendency or varisbility 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 mediaﬁ fall
in the loweét interval, especially (1) when that intervalA
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 prepared

'in two or more term hours of economic geography.




76
TABLE XIII

TEACHEER PREPARATION IN
ECONOMIC GEOGRAPHY

Teachers of economic

Term -geography

hours gzggﬁgrgf Percentages

20 1 0.5

18 0 0.0

16 4 2.1

14 0 0.0

12 1 0.5

10 0 0.0

8 2 1.0

6 1 0.5

4 3 1.6

2 2 1.0

: 0 170 92.4

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

Indiana.

Teacher preparation in geology. . Table XIV, a study of

the preparation of 184 teachers in geology, shows 88.0 per

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

that»the‘mgan‘of this distribution falls in the lowest inter~- -

i

val, (See Table XIII,)

Similar deductions as given for Table XIII can be

~ made s
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TABLE XIV
TEACHER PREPARATION IN GEOLOGY

Teachers of geology

. Term
hours ﬁ:ﬁg;:rgf Percentages
20 1 0.5
14 1 0.5
12 0 0.0
8 2 1.0
6 2 1.0
4 12 6.5
2 5 2.7
0 162 88.0

'l. 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 physioldgy.
With the exception of Teacher 79, (See Appendix), the dis-

tribution indicates a range of zero to twenty-four term hours,
Qne 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 the records obtained, no other science area pursued.




TABLE XV

TEACHER PREPARATION IN
HUMAN PHYSIOLOGY

Teachers of human

_ Term - physiology
urs
hour gzgg;:rgf Pefceptages
50 1 0.5
45 0 0.0
40 0 0.0
35 0 0.0
30 0 0.0
25 0] 0.0
20 2 1.0
15 15 8.2
10 10 5.4
5 50 27 .2
0 107 58.2

(See Appendix, Teacher 79.)
’Thq findings indicate & zero deficiency of more then
50.0 per cent in the training of teachers in human physiology,
though the textbooks surveyed showed sn increasing emphasié in
this field of science, especially in relation to public health.
More than one-fourth of the teachérs surveyed for train-
ing in this branch of science showed a preparation of five to
nine term hours. Canceling the 106 cases of the zero interval,
;hgsg i;ftyléases represent‘the mode for this distribution with
f;yggto,nineterm.hourskindicaFed.

,;?,A:yalid interpretation of these data necessitates
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further research in an appraisal of what constitutes an

adequate amount of training.

Teacher preparation in hygiene. Table XVI, paralleling

very closely the profiles of the distributions in Tables XIII,
X1V, and XV, shows the preparation of 184 tesachers in hygiene.

Similar conclusions may be drawn:

‘l. The teachers surveyed are deficient in treining
for the teaching of hygiene.

2. The integration and overlapping of other biologi-

cal subject groups alleviates the deficiency.

TABLE XVI
TEACHER PREPARATION IN HYGIENE

Teachers of hygiene

_ Term
hours  Number of
teachers Percentages
5 1 0.5
4 k] 1.6
L 3 1.6
2 1 0.5
1 0 0.0
0 176 95,7

.- Teacher preparation in nature study. Table XVII shows

the preparation of 184 teachers in nature study. The term

hours. given are not listed by intervals as.in the preceding

tables; they should be read as follows:

Iy
i
§
it
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TABLE XVII
TEACHER PREPARATION IN NATURE STUDY

Teachers of nature study

Term »
hours {:ﬁgigrgf Percentages
8 2 . 1.0
5 1 Q.5
4 7 3.8
2 1 0.5
0 4,0

173 9

1. Of the teachers surveyed 123, or 94,0 per cent,
had no training in nature study.

2. One teacher, or 0,5 per cent had pursued two term
hours.in nature study.

The findings sare these:

1. There seems to be a great deficiency in the trsasin-
ing of teachers in nsture study. |

o é. Teacher preparation in other biological areas

alleviates the deficiency.

Teacher preparation in physical geography. Of the

teachers surveyed 75.0 per cent had pursued less than four
term hours of training in physical geography. Table XVIII
reveals, in-saddition, 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
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TABLE XVIII ' |

TEACHER PREPARATION IN
PHYSICAL GEOGRAPHY

Teachers of physical

: Term . geography
| hours g:ﬁg;grgf Percentages ;
| 36 2 1.0 3
| 32 1 0.5 "
| : 28 0 0.0 g
| 24 2 1.0
§ 20 1 0.5
K 16 1 0.5 !
: 12 4 2.1 K
| 8 18 9.8 ;
§ 4 17 9.2 L
§ 0 138 75,0 ;

percentages above that indicated for zero.
The distribution shows & positive skewness, the mean. X

clearly falling in the lowest interval, The common measures

of central tendency and variability have little significance

in this distribution as instruments of snalysis. i
Deductions from the raw dats, however, can readily be
made . ' v

1. Three~-fourths of the teachers surveyed had less ‘ :

théh four term hours of preparation in physical geography. -

;”2. Only 3.0 per cent of the teachers had pursued

twenty or more term hours of training in physical geography.

'5. ‘The total range of training was from zero to

T e T A e S
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thirty-six term hours.

é Teacher preparation in physics. The measures of cen~
tral tendency and variasbility respecting the dats in Table

XIX showing teacher preparation in physics are:

1~ M . . . . . . . . . . 14 L) l '
| Min . . . .. . . . .10.8

] O « o o e e« . . . . 80,0

; These measures afe significant in as much as the ) §
By ‘deviation from a normal distribution is less than 0.25. %
; SK = 3 (M - Médn) v
= i

i

SK = 3 (14.1 - 10,8) I

. 60,0 ;

SK = .165 or .17 ”

The average number of term hours of preparation in

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 disfribu—
ﬁion toward the upper ranges and the piling up of the data i
foward the lower end of the distribution. These data show,
ﬁherefore, that though the mean term hour prepsration in , :
; phy81cs 1s 14.1, nearly haelf of the teachers, 48.4 per cent,
had 1ess than ten term hours of tralnlng.

The 81gnif1cance of the findings are further empha-

S BN o

sized by the results of the survey of textbooks in Chapter IV

B R




TABLE XIX
TEACHER PREPARATION IN PHYSICS !

Teachers of physics

Term — ;
| hours  JUmbeT Of  percentages |
! 90 1 0.5 :
{ 85 0 0.0
: 80 0 0.0
‘ "5 0 0.0 |
| ' 70 1 0.5 5
i 65 0 0.0 ;
‘} 60 0 0.0
55 0 0.0 v
y i 50 0 0.0 5
i 45 2 1.0 i
~ 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 i
5 22 12.0 {
0 67 36.4
which showed a popularity of treatment towsrd the concepts of

the physical sciences., _ : g

Further application of the messures of centfal tend- |

ency and verisbility show that between 4~ 74.1 and -- 45.9 ' %

term -hours approximately tworthtirds wftvthe cases lie. The |
negative figure (~- 45.9) shows that within the two-thirds

i of .the diétributiqn‘representing the qentral tendency, many

cases in which teachers had no training in physics lie.
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Findings:

1. On an average teachers are fairly well trained in
physics. (This finding is given by comparison with the
average training in the dthér‘branches of science surveyed
and is not an attempt to set any number of term hours as be-
ing sdequate training.)

2. Nearly half of the teacﬁers had less than ten
term hoﬁrs of training in physics,

%2. Over 36,0 per cent of the teachers had less than

"five term hours of training in physics.

4, The dats show the teachers slightly better pre-
pared in chemistry than in physics,

Chemistry M = 16,7

Physics M = 14.1

Tescher preparation in zoology. Table XX shows the

preparation of 184 teachers in zoology. The table shows that
the median fslls within the zero interval. |

N = 92

2
Here again, as has been pointed out in relétion to
Tables XIII, XIV, XV, XVI, XVII, and XVIII, the measures of
central tendency and variability have little significance in

the interpretation of the data. The raw data give rise to

" the following conclusions:

o
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TABLE XX | |

TEACHER PREPARATION IN ZOOLOGY '

Teachers of zoolo |

] _ Term r— z &y ;
i " hours umper O .
§ teachers Percentages {
| 30 2 1.0 .
| 28 0 0.0 |
26 1 0.5
24 4 2.1

22 1 0.5 }

20 5 2.7 :

18 5 2.7 §

; 16 8 4.3 ?
14 14 7.6 i

12 25 13.6 @
10 3 1.6 L

8 10 5.4 !

6 3 1.6

‘ 4 6 3.3 i
3 2 1 0.5 %
0 96 52.2 |
1. More than half of the teachers surveyed had less .

then two term hours of preparation in zoology. g

2. The findings from Table VII alleviate the preceding ﬁ

findings siﬁce a teacher trsined in biology would receive train-

i ing in zoology and botany. ‘
| 3. The findings of Table X confirm the finding given
above {item 1), since 61.4 per cent of the teachers surveyed f

¢ had no training in biology.
2 CEIE TG T e 4 ) ) f:
i 4
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IIT. DEGREES, A BASIS FOR EVALUATING
THE 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 bhe-
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 degreeé, in the second period
(1920-1930). Chenges in the license law account for the trends
toward degrees since 1923. l

~ This table, showing & steady rise in the number of
degrees held, justifies these conclusions:
‘ 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 COMBINATIONS, A MEANS 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

[IRERS
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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 67 211 91
B. Ed. 0 0 3 0 3
B. S. A, 0 1 10 0 11
A, M. 0 8 5 1 9
M. S, 0] 5 12 2 19
Total 2 44 146 20 212

preparatién of any tescher,

' 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, Socisl studies ranks second_as a combining factor

with sgience; |

2

' 3. Studies made by Elder,” cited in Chapter III,

verify the findings given above.

4

Y '
?32 Harry B, Elder, op. cit., p. 17 and p. 18.

T

T e N
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TABLE XXII « o
wrmesoemosr 0 TEACHING COMBINATIONS OF GENERAL SCIENCE TEACHERS | k

—
e —

S For-
- Com~- Bng-~ eign

Fhys- Agri-

Home  Indus- g .:.9 Mathe- ical "Library onl- Total Percent-

ATt erce 1ish lan- ;ggics 2:%:1 studies matics educa- science .., cases  ages.
guage tion

1 4 4 2.1
2 4 4 2.1
3 9 9 4.9
4 25 26  13.6
5 16 16 8.7
6 1 1 1 0.5
7 6 6 6 3.3
8 8 8 4,3
9 3 3 3 3.3
10 34 34 18.4
11 2 ‘ 2 2 1.0
12 5 5 5 2.7
13 4 4 4 2.1
14 1 1 0.5
15 4 4 4 2.1
16 1 1 0.5
17 1 1 1 0.5
18 1 1 1 0.5
19 5 5 5 2.7
20 5 5 5 2.7
21 1 1 1 0.5
22 2 2 2 1.0
23 6 6 6 3.3
24 2 2 2 1.0
25 1 1 1 1 0.5
26 1 1 0.5

88
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TABLE XXII (continued)

- For- " Indus- Phys- Aori _

. Com- Eng- eign =9m° tn'us Social Mathe- ical Library 28T1" Total Percent-

Art perce 1ish lan- 9607 ;%al studies matics educa- science SU1” cases ages

o ) guage nqmlcs arts tion ture '
Y 1 | 1 1 0.5° '
28 - 1 1 0.5
29 , 1 1 1 1 0.5
30 R 1 1 1 1 0.5
31 » 1 o 1 : 1 0.5
32 : 1 1 1 1 0.5
33 : Not indicated 26 14.1

Total cases 184 '

‘The tabie is to be read as follows:

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

- {(2) PFive teachers in column (19) combined science with English and social studies
(or 2.7 per cent). : v
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V. TOTAL TERM HOURS OF PREPARATION OFFERED

BY TEACHER TRAINING INSTITUTIONS

Table XXIII shows the breadth of training 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. Technicsal Colleges

According to the datsa obtaiﬁed, the following facts
éan be derived from Table XXIII:

1. Technical colleges offer slightly more training
in science than teachers’' colleges and normal schools.

Means expressed in term hours:

Technical Colleges ., . . . . . . 176.9
Teachers' Colleges and Normal
SChOOlS . . . . . [ L] L] . [ ] . . 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
Schools . . . . . .. .. . . . 65.8
S T L iberal Arts Colleges . . . . . . 59.3
3,  Liberal arts colleges offer less training in

science than either technical colleges or teachers' colleges




TABLE XXITI

TOTAL TERM HOURS OF PREPARATION IN SCIENCE
OFFERED BY TEACHER TRAINING INSTITUTIONS

91

Types of teacher training institutions

Term Teachers'
hours Colleges Liberal T .
of and Arts echnical
prepara- Normsl Colleges Colleges
tion Schools
Number of Number of Number of
teachers teachers teschers
150 0 0 1
140 0 0 0
130 0 0 0
120 . 1 2 1
110 1 0 0
100 0 5 1
90 2 1 3
80 6 3 4
70 9 6 2
60 13 13 3
50 6 16 2
40 10 7 2
30 0 i2 1
20 2 4 1
10 0 1 0
" Total _
cases 50 70 21
Medians 65.4 59.6 7.5
Means 65,8 59.3 76,9
Ranges
High 129 120 129
Low 24 18 21
R 105 102 108
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%; and normal schools.

Mesns expressed in term hours:

Liberal Arts Colleges . . . « . « . « 59.3

Technical Collegés G« e e e e o s o s T"6.9

Teschers' Colleges and Normal

SChOOlS « & « 4« o o o o o o o« o« » « 6b.8
SUMMARY OF FINDINGS

A. How many branches of science have the teachers
pursued who have been licensed to teach general science?
1, Only two teachers had pursued as many as ten

branches of science defined in this study.

2. More than half of the teachers had pursued
four or more branches of science.

3. The records of eight teachers showed only
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? |
1,  There were more teachers who had no training
in astronomy, bacteriology, hygiene, nature

.. -sStudy, and economic: geography than hsd no

training in any of the other branches named

Eé%ﬁ ‘ - v in.this study.
I .
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An snslysis of three science areas (biological
sciences, physicsl sciences, and earth and sky
sciences) showed thet slightly more than half
of the teachers.wére prepared in two science
areas; more than one-fourth were prepared in
three areas; approximately one-eighth pursued
sciences in one sarea. |

Nearly one~fourth of the teachers had no
training in the biological sciences.

Nearly one-fourth of the teachers had no
training in the physicsal sciences.

More than half of the teachers had no train-
ing in the earth and sky sciences,

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.
Morevteachefs prepared in two physical
gciences than prepared in one.

More teachers lacked training in the eafth

and sky sciences than in either the biological

~8ciences,

Over twice as meny teachers had training in
one phase.of the earth and sky sciences as had

training in.two. phases,




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 6f the teachers had any

training in astronomy as & 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 separate
science,

2. Teachers, no doubt, received training in

bacteriology in other biological courses.
'Biology |

1, Pifteen teachers (8.2 per cent) pursued
from five to nine term hours of biology.

2. BEight teachers (4.3 per cent) pursued from
ten to fourteen term hours of biology.

3. Bleven-teachers (5.9 per cent) pursued from

fifteen to nineteen'term hours of biology.

Teacher preparation in botany and zoovlogy
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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 fouﬁd to be 10.9.

2. More than two-fifths of the teaschers had no
training in botany as a separate subject. -

3. Nearly one-fourth of the teaschers 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.

Chemis try

1. The popularity renge of teacher preparation
! in chémistry 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 teschers prepared in twenty to twenty-

five term hours of chemistry than in any

other hour range.
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The average preparation in chemistry is ex-

pressed by the mean, 16,7 term hours.

Economic Geography

1. Hore than.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 econonic
geography is relatively little stressed in
general science textbooks used widely in
Indiana.

Geology
1. iore than 80.0 per cent of the teachers had

Human

1.

no training in geology.

The data of Chapter IV challenges whether
wide preparation in this field is warranted.
Physiology

Over half of the teachers surveyed had no
training in human physiology.

The data of Chapter IV emphasizes the need

for more training in this branch of science.

Hygiene

1.

Over half of the teachers had no training in

hygiene as & separate subject,

The overlapping of other biological subject

groups alleviates the deficiency.

¥
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Nature Study

1.

lMore than 90.0 per cent of the teachers
surveyed had no training in nature study.
Teacher training in other biological areas

alleviates the deficiency.

Physical Geography

1.

Three-fourths of fhe teachers surveyed had
less than four term hours of credit in
physical geography.

Only 3.0 per cent of the teachers had pur-
sued twenty or more term hours of training
in this science.

The total range of training was zero to

thirty-six term hours,

Physics

1.

Nearly half of the teachers hsd less than
ten term hours of training in physics.
Over 36.0 per cent of the teachers had less

than five term hours of training in physics. -

3. The data show the teachers slightiy better
prepared in chemistry than in physics.
4, 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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teachers?
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less than two term hours of preparation in
zoology.

Teacher training in biology alleviates the
finding given'above.

The findings of Table X augments finding (1).
these teachers hold degrees?

From 1910 to 1920 two teachers surveyed ob-
tained degrees.

From 1920 to 1930 forty-four teachers obtained
degrees.

From 1930 to 1942 there were 146 teachers who
obtained degrees.

There were twenty other teachers who obtained
degrees, though the dates were not given,

Of the 212 degrees found in the records of the
teachers, twenty-eight were Master's degrees

and 184 were Bachelor's degrees.

What are the.teaching combinations of these

1.

Mathematics combined most often with science
as a teaching combination.
Social studies ranked second as & combining

factor with science.

.What type of institution gives the broadest train-
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1. Technical collegeé offered 76.9 mean-term
hours of training in science.

2., Teachers colleges and normal schools offered

65.8 mean-term hours of training in science.

5., Libersel arts colleges offered 59.3 mean-term

hours of training in science.
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CHAPTER VI

REPRESENTATIVE CASES OF TEACHER PREPARATION
IN THIRTEEN BRANCHES OF SCIENCE

INTRODUCTION

While Chapter V presents en masse the preparation of
teachers licensed to teach genersl science in Indisna, this
chapter is & 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 thirteen branches of science defined in Chapter I,

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

middle, snd upper quartiles of the distributions which are

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

The dats are given as they appeared on the records
in the State House with the exceptions that (1) semester
hours have been conferted 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,
f&f obvious reaSOné,‘in code,

. ‘.y‘it‘is thevpurPOSe 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 representative of the
quartile range from which théy are taken, and to acknowledge
other factors in teacher preparation:

l. 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
. Collecting illustrative materisal

. Planning for improvement

3

4

5, Writing unité

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.
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I. DPRESENTATION OF iNDIVIDUAL CASES

The remsinder of the chapter presents, with brief com-

ments, thirty-seven cases of teacher preperation in the thir-
teen branches of science in the order named: astronomy,
bacteriology, biology, botany, chemistry, economic geography,
geology, humsn physiology, hygiene, nature study, physical
geography, physics, and zoology.
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REPRESENTATIVE CASES IN ASTRONOMY
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I.

II.
III.
IV,

\

VI,

104 |
DATA SHEET |
Teacher _178
County where employed _247
License held Regulaf H, S, Date issued _1941

Science courses pursued

Total credits

Name of course in
. ‘ term hours
A, Biology . 36
B, Botany
C. 4Zoology -
D. Chemistry 12
E. Physics 36
F., Physical Geography
G. Economic Geography
H, Humsn Physiology
*I1, Astronomy 6
Total 90

Related and unrelated subject groups (Check)

1. Art. . L] [ ] [} L] L]
2. Commercial Subj.

. 7. Library Science.
3. English. . . . . :

8. Mathematies. . .
9. Music, . . . . .
10, Physicsl Ed. . .
11, Social Studies .

4, PForeign Language
5. Home Economics .

6., Industriasl Arts. 12.

Training : Degree or diploma B, S,
Normal Teachers College _x Liberal Arts
College Other Institution

Experience
Number of years Not given

Comménts This case represents one among the best pre-

péred teachers in sstrdnomy. Are six hours adéguate

training?

* Note: The asterisk is used to designate the science

being considered.
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DATA SHEET

Tescher 153
| II. County where employed _37
| III. License held Regﬁlar H. S. Date issued 1939

IV. Science courses pursued

Total credits
Name of course ' in
term hours

Biology

Botany

Z200logy

Chemistry ' 18

Physics

Physical Geography 39

kiconomic Geography

Human Physiology

Astronomy 4
Total 90

*

1} ) 2] =g B9 O o eof b

* L] L ] { ] [ ] L L] L)

V. Related and unrelated subject groups (Check)

Art. - L ] Ll L] - L]
Commercial Subj.
English. . . .

. 7. Library Science.
Foreign Language .

8. Mathematics, . .

9. Music. . . . . .
10. Physicel Ed. . .
11, Socisl Studies .
12.

M

Home Economics
Industrisl Arts.

O VO
" o o o o o

ARy

VI. Training Degrée or diploma A, B, Normal
Teachers College Libersl Arts College X
Other Institution

VII. Experience
Number of years Not given

VIII. Comments
- ++-  Pour teachers, or 2,1 per cent, had four hours of

credit in astronomy.
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II.

III,

VI.

VII.

VIII.

TSR
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DATA SHEET
Teacher _113
County where employed _290

License held _Regular H, S, Date issued _1936

Science courses pursued

Total credits
Name of course ‘ in
term hours

A, Biology

B, Botany

C. Z4oology

D, Chemistry ) 12

E, Physics 10

F. Physical Geography 12

G. Economic Geography

H. Buman Physiology 6

I. Geology 4

J. Physiography 4
Total 48

Related and unrelated subject groups (Check)

1. Arto . . . . . . . 7. Library SCiGnCG.\. )
2. Commercial Subj. . 8. Mathematics. . . X
5. Englishl L] Ll » L] L] 9 L] IﬁuSic L ] L . * L] L) L]

4, Foreign Language . 10. Physical Ed. . . .
5. Home Economics . . 11. Social Studies . .
6. Industrial Arts. . 12

Training Degree or diploma A. B. Normal
Teachers College Liberal Arts College _x

Other Institution _
fxperience

Number of years 5

Comments

This teacher, with no college credit in astronomy, is

representative of 95.1 per cent of the cases surveyed.
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§ A REPRESENTATIVE CASE IN BACTERIOLOGY

Y TE s




III.
IV,

VI.

VIiI.

VIII,

108
DATA SHEET

Teacher 143
County where employed 136
License held Regﬁlar H, S, Date issuéd 1929
Science courses pursued
Total credits
Name of course ' in
term hours
A, Biology 4
B, Botany ‘ 16
C. 4Zoology 12
D, Chemistry '
E., Physics 4
F. Physical Geography
G. Economic Geography
H. Human Physiology 8
TI, Bacteriology 4
Total 48
Related and unrelated subject groups (Check)
1. Art. . . . . .« . . 7. Library Science. .
2., Commercial Subj. . 8. Mathematics. . . . -
5. English. [ ] L] o L ] * 9. IunSic. * . » L] L] [ ]
4, Foreign Language . 10. Physical Ed., . . .
5. Home Economics . . 11. Social Studies .
6. Industriasl Arts. . 12,
Training Degrée or diploma A, B.,=--M. S,
Normal Teachers College _x Liberal Arts College x
Other Institution -
Experience
Number of years 8
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,
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REPRESENTATIVE CASES IN BIOLOGY f
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I,
II,
I1I,
Iv.

VI.

ViI,

VIII.

| 110
DATA SHEET

Teacher 33
County where employed 213
License held Regular H, S. Date issued
Science courses pursued .
Total credits
Neme of course in
. term hours
YA, Biology 42
B. Botany ‘ 12
C. Zoology
D. Chemistry
k. Physics
F. Physical Geography
G. Economic Geography
H. Human Physiology 5
Total b9
Related and unrelated subject groups (Check)
1. Art, . . . « . . . 7. ZLibrary Science. .
2., Commercial Subj. . 8. Mathematics. . . .
5. English. . . . . . 9. Music. . . . .« .
4, PForeign Language . 10, Physical Ed. . . .
5. Home Economics . . 11. Social Studies . . _X :
6. Industrisl Arts. . 12. o
i
Training Degree or diploma A, B. 1
Normal Teachers College Liberal Arts e
College Other Institution !
Experience Number of years" Not given
Comments Only 4.1 per cent of the cases surveyed

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

this branch of science,
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II.
I1I,
IV,

VI.

VII.

VIII.

DATA SHELT
Teacher 146
County where employed 308

License held Reguiar H, 5. Date issued _1929

Science courses pursued

Total credits

Name of course in
‘ term hours
YA, Biology 28
B, Botany ‘ 8
C. Zoology
D, Chemistry
E, Physics
¥, Physicael Geography
G. Rconomic Geography
E. Human Physiology ‘ 8
I. Nature Study 4
Total 48

Related and unrelated subject groups (Check)

1. Art. . . . . . . .. ___ 7. Library Science,
2. Commercisl Subj. . __ 8. Mathematics. . .
5, English. . . . . . ___ 9. Music. . . . . .
4, Foreign Langusge . ___ 10, Physical Ed. .

5. Home Econemics . . ___ 11, Social Studies

6. Industrisl Arts. . ___ 12,

Training  Degree or diploma _B. S, Normal _

Teachers College x Liberel Arts College
Other Institution

111

RUCRN

Experience
Number of years b

Comments

This teacher's training appears restricted to

bielogical sciences,
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II.
IIT.
IV,

VI,

VII.

VIII.

IR

DATA SHEET

Teacher 162

County where employed 44

License held Regulasr H. S. Date issued 1935

Science courses pursued

Total credits

Name of course in
. term hours
YA, Biology 6
B, Botany 12
Co 4Zo0logy 4
D. Chemistry 8
E., Physics 24
F., Physical Geography 8
G, Hdiconomic Geography
H. Human Physiology 8
I. Geography 2
J. Bscteriology 3
Total 75

Related and unrelated subject groups (Check)

1. Art. . . . . ..
2, Commercisl Subj.
3. English. . . . .
4, PForeign Language
5, Home Konnomics .
6. Industriasl Arts.
Training Degree or

Teachers College

Other Institution

7.
8.
9 Music. .

Library Science.
Mathematics., . .

. 10. Physical Ed. .

. 11. Social Studies .
. 12,

diploma B, S. Normal

Libersl Arts College

112

T

Bxperience

Comments

Number of years 5

Among the teachers who had training in

biology as a separate science branch, more teachers

had training in five to ten term hours than in any

other hour range.
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II.
ITI.
Iv.,

i VI.

VII.

VIII.

114
DATA SHEET

Teacher 66
County where employed 228
License held Special H., S. Date issued 1927
Science courses pursued
Total credits
Name of course in
term hours
A, Biology
"B, Botany ‘ 48
C. 400ology
D, Chemistry 18
E, Physics
B, Physical Geography
G. Kconomic Geography
H. Human Physiology 18
Total 84
* Related and unrelated subject groups (Check)
1. Art. & ¢« ¢ ¢ o o @ 7. Library Science. .
2. Commercial Subj. . 8. Mathematics., . . .
5. English. . . . . . 9. Music. . . . . . . _
4, Yoreign Language . 10. Physicel Bd. . . .
5, Home Economics . . x 11. Socisl Studies . .
6. Industriael Arts. . 12,
Traeining Degree or diploma B, S, Normal
Teachers College X Liversl Arts College
Other Institution
Experience
Number of years _4
Comments

This teacher is one of the best prepared in

botany.
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III.
IV,

VI,

115
DATA SHEET

Teacher 21
County where employed 52
License held Rggular H. S, Date issued 1931
Science courses pursued
Total credits
Name of course in
term hours
A, Biolo
*B. Botany ' 12
C. Z00logy 12
D, Chemistry '
B, Physics 24
¥, Physical Geography 4
G, Lconomic Geography
H, Humsn Physiology 12
I, _ 8
Total 72
Related and unrelated subject groups (Check)
1., Art. . . . « « o« & 7. Librsry Science. .
2., Commercisl Subj. . 8. Mathematics., . .
3, English. .. . . . 9. Music. . . . . . .
4, Foreign Language . 10. Physical Ed. . . .
6. Home Economics . ., 11, Social Studies . .
6., Industrisl Arts, . x 12,
Training Degreé or diplom B, S.~=il. S, Normsl
Teachers College _x_ Lib eral Arts College
Other Institution
Experience Number of years
Comments Among the teschers who had any train-~

ing in botany more had twelve to sSixteen term hours

of credit than any other term hour range.




I.
II,
III.
Iv,

VI.

VII,

VIII,

DATA SHEET

Teacher 11

County where employed 89

License held Reguiar H, S, Date issued

Science courses pursued

Total Credits

Neme of course in
term hours
A, Biology 8
"B, Botany ‘ 4
C. 4o00logy
D, Chemistry 16
B, Physics 24
F, Physical Geography
G. Economic Geography 16
H., Human Physiology 12
Total 80

' Related and unrelated subject groups (Check)

l., Art. . . . . . .« ¢« ____ 7. Library Science. .
2. Commercial Subj. . ____ 8. Mathematics. . . .
5. BEnglish., . . . . . ___ 9. Music. .. . . . .
4, PForeign Language . ___ 10. Physical Education
5, Home Economics . . ___ 11. Social Science . .
6. Industrial Arts. . ___ 12.

Training  Degree or diploma B, S, Normal _x_

Teachers College
Other Institution

Liberal Arts College

116

RRRES

Experience
Number of years _2

Comments

There were seventy-six teachers, or 41,3 per cent,

who had less than four hours of credit in botany.




j ' ' | o1

REPRESENTATIVE CASES IN CHEMISTRY

i
; .
j
I b
i i
} N
B

. ¢

k.

=




II.

III,
IV,

| VI,

VII.
VIII,

DATA SHEET

118

Teacher 38
County where employed 223
License held Blanket Date issued 1924
Science courses pursued
Total credits
Name of course in
term hours
A, Biology
B, Botany
C. Zoology
D. Chemistry 60
K. Physics 12
F. Physical Geography
G. Bconomic Geography
H, Human Physiology _
Total 72
' Related and unrelated subject groups (Check)

1. AI‘t. . . [y » . . . 7. Libr&ry SCienceo .
2. Commercial Subj. . 8. Mathematics, e o+ X
3., Bnglish. ., . . . 9, Musie. . . . « . .«
4, PFPoreign Lsnguage . 10, Physical Education _
5., Home Economics . . 1l. Social Studies . .,
6. Industrial Arts. . 12,
Training Degree or diploma A, B.,--A., i, Normal
Teachers College Liberal Arts College
Other Institution
Experience  Number of years 11
Comments This teacher is prepared in the physical

gsciences, The blanket license covers the preparation

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

gppearing,~~ :
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DATA SHEET

I. Teacher _121

i II. County where employed _80

III., License held Spedial H., S, Date issued

IV. Science courses pursued

Total credits

Name of course in
term hours
A, Biology 12
B, Botany " 9
C. 4oology . 15
"D, Chemistry 15
E. Physics 15
F, Physical Geography 6
@, Kconomic Geography 6
H, Humsn Physiology 5
1. Plant Biology 9
J. His., Biology 3
Total 95

V. Related and unrelated subject groups (Check)

1., Art, . . . . . . 7. Library Science. .

2. Commercial Subj. . ___ 8. Mathematics. . . . ___

5, English. .. . . . ___ 9. Music. . . « « « o« ____

4, PForeign Languasge . ___ 10. Physical Education ____

5. Home Economiecs ., . ___ 11. Social Studies . . ___

6. Industrial Arts. . ___ 12, o
VI, Training Degree or diploma ___  Normal ___

Teachers College Liberal Arts College ____

Other.Institution

_VII. Experience Numbef of years _Not given
V1II, Comments . - N |

_More teschers were prepared in fifteen to twenty-

fivé“termmhbﬁfs"of chémisfry than in any other hour

; range.,




II.

III.
Iv.

VI,

VIiI.

VIII,

DATA SHEET

Teacher 60

County where employed 129

License held _Regular H, S. Date issued 1937

Scdence courses pursued

Total credits

Name of course in
: term hours

A, Biology 12

B. Botany 8

Co 4oology 9

*D. Chemistry 5

E, Physics 5
¥, Physical Geography
G, KEconomic Geography

H. Human Physiology
Total 39

. Art. . . . . . .
. Commercisl Subj.
. IEnglish., . . . .
. Foreign Languasge
. Home Economics .
.« Industrisl Arts.

omP N

Training
Teachers College

Degree or

' Related and unrelated subject groups (Check)

e« ___ 7. Library Science. .
« ____ 8, lathematics. . . .
e 9. Music. . . . . . .
. X 10, Physical Education
e ___ 11, Social Studies . .
L] e 121

diploma A, B.~-~-B, S,

Liberal Arts College

120

ARy

Normal

=

Other Institution

Experience

Number of years 4

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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II.

III.

Iv,

VI,

ViI,

Viil,

]

122

DATA SHEET

Teacher 83
County where employed _308
License held ngulér H, S. Date issued 1939
Science courses pursued
Total credits
Name of course in
term hours
A, Biology
B. Botany
C. 4Zoology 8
D, Chemistry 27
BE. Physics 38
P, Physical Geography
G, Economic Geography
H, Human Physiology 12
I. 4
Total 89
Related and unrelated subject groups (Check)
1, Art, . . ¢ ¢ ¢« o & 7. Library Science. .
2. Commercisl Subj. . 8, Mathemstics. . . . X
5. English. . [ ] L] L] L] X 9. I\Eusic. L] * L] L] * L]
4, TForeign Language . 10. Physical Education
5, Home Economics ., . 11. Social Studies . .
6. Industrial Arts. . 1z2.
Treining Degree or diploma A, B, Normal
Teachers College Liberal Arts College _x
Other Institution .
Experience Number of years Not given

Comments , This case represents 92.4 per cent of

the cases surveyed, 170 teachers having no preparation

in economic geography as a separate science,




I.

II.,
III.
IV,

VI.
VII.

VIII.

DATA SHEET

Teacher 140

County where employed 129

License held Reguiar H. S,

Date issued 1924

Science courses pursued

Total credits

Name of course in
term hours
A, Biology 12
B, Botany 12
C. Zoology
D, Chemistry
E., Physics
P, Physical Geography
*G. BEconomic Geography 4
H, Human Physiology 4
I, Geology 12
Total 44

Related and unrelated subject groups (Check)

1. Art., . . . . . .
2. Commercial Subj.
3. BEnglish. . . . .
4, TForeign Langusge
b. Home Economics .
6., Industriasl Arts.

Training ‘Degreé or
Teachers College
Other Institution

7.
8.
9 Music., . . . .

Library Science
Msthematics. .

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

diploma Normal

Liberal Arts College

123

Experience
Number of years _5

Comments

Only 7.6 per cent of the @ases had more

then three term hours of credit in economic geography.
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II.
III.

IV.

VI,

VII.

VIII,

DATA SHEET

Teacher 53

County where employed 280

License held Regular H, S,

Science courses pursued

124

Date issued 1940

Name of course

Total credits

in

term hours

A, Biology
B. Botany
C, Zoology 18
D, Chemistry 18
E. Physics 36
¥, Physical Geography 24
G, Economic Geography 12
H, Humen Physiology

Total 108

Related and unrelated subject groups (Check)

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

(o 3G I S N I AV o
L ] *" o L] - L ]

Training Degree or
Teachers College

Other Institution

diploma B. S.

Liberal Arts

7. Librery Science. .
8., Mathematics, . . .
. Musicec. . . . . . .
10, Physical Education
11. Social Studies , .

[T

Normal
College

Experience
Number of years Not given
Comments This case represents 3.1 per cent of

term hours of

the teachers, having twelve or more

credit in economic geography. This

teacher is one of

the best prepared among those surveyed.




125

REPRESENTATIVE CASES IN GEOLOGY
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II.

III,
IV,

VI.

VII.

VIII.

DATA SHEET
Teacher 40

County where employed 216

License held Rgguiar H, S, Date issued

Science courses pursued

126

1925

Total credits

Name of course

in

term hours

Biology

Botany

57

4001l0LY

Chemistry

Physics

Physical Geography

KEconomic Geography

Human Physiology

2

*

i 1) @) =i e e < o

L ] L ] L J o Je L[] [ ] L] L]

Geology

15

Total

74

Related and unrelated subject groups (Check)

1. Art. . . . . . . «___ 7.
2, Commercial Subj. . ___ 8.
. English. . . . . . _X_ 9.
4, PForeign Language . ___ 10.
5. Home Economics . . ___ 11.
6. Industrial Arts, . ___ 12,
Training Degree or diploms

Teachers College
Other Institution

Library Science. .
Mathematics. . . .
Music. . « « + . .
Physical Education
Social Studies ., .

T

Normal o

Liberal Arts College X

Experience

Number of years Not given

Comments

_This teacher is éme of the best prepared in

geology.
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III.
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VI.

VII,

VIII.
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DATA SHEET
Teacher _173
County where employed _133

License held Regulér H., S, Date issued 1928

Science courses pursued

Total credits

»*

Neme of course in
term hours
A, Biology 36
B, Botany '
C. 4Zoology
D. Chemistry 28
E. Physics
F., Physical Geography
G, Nconomic Geography
H. Humasn Physiology
I. Geology 8
Total 66

Related and unrelated subject groups {(Check)

1. Art. . . . . . .. ___ 7. Library Science. . __ _

2, Commercial Subj. . ___ 8. Mathematies. . . . ___

3., English. . . . . . __ 9. Mwsic. . . . . . .

4. Foreign Language . ___ 10, Physical Education ____

5. Home Economics . . ___ 11. Social Studies ., . ____ g

6., Industrial Arts. . ___ 12, o :
- Al

Training Degree or diploma A, B, Normel __ &

Teachers College Liberal Arts College _x_

Other Institution

Experienée
Number of years _3

Comments

- Only 2.0 per cent of the cases had more than six

term. hours of credit in geology.
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VI,

VII.
VIII,
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DATA SHEET

Teacher 39

County where employed 323

License held Regulér H., S, Date issued 1929
Science courses pursued

Total credits
Name of course in
term hours

A, Biology

B, Botany

C., JZoology

D. Chemistry 72

E, Physics 24

F, Physical Geography

G. IHconomic Geography

H. Humsn Physiology

1. Astronomy 6
TJ, Geology 3

: Total 105

Related and unrelated subject groups (Check)

1. Art. . . . . « « & 7. Library Science. . :
2., Commercial Subj. . 8. Msthematics. . . .
3, English, . . . . . _X 9, Music. . . . . . .
4, Foreign Language . 10. Physicel Education
5. Home Economics . . 11. Social Studies ., .
6. Industrisl Arts. . 12.

Training Degree or diploma _A. B. Normal
Teachers College Libersl Arts College _X
Other Institution _
Experience Number of years 2

Comments Among the teachers who hsd any training

in geology as & separate science, more had two to four

term hours of credit

than any other hour range.
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II.

IIT.,
IV,

VI,

VII,

VIII.
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DATA SHERT
Teacher _79
County where employed _105
License held Speciai H. S, Date issuéd 1941

Science courses pursued

Total credits
Name of course in
term hours

Biology

Botany

400108y

Chemistry

Physics

Physical Geography

Economic Geography

Humen Physiology 54
Total b4

ke

o) 2 ] i} O] QO o b

e

' Related and unrelated subject groups (Check)

1. Art. . . . . . . «__ 7. Library Science. .
2, Commerciagl Subj. . ___ 8, Mathematics. . . .
5., English. . . . e 9., Music, . . . . . .
4, TForeign Language . ____ 10, Physical Education
5. Home Economics . . ___ 11l. Social Studies . .
6. Industrial Arts., . ___ 12,

Training Degree or diploma _B, S, Normal ___

Teachers College _X Liberal Arts College __

Other_Institution

130

Bxperience
Number of years Not given

Comments

This teacher has speciglized in one science

brénch.
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DATA SHEET
Teacher _1_
County where employed _300
License held Regulsr H. S, Date issued 1939

Science courses pursued

Total credits
Name of course in
term hours

A, Biology
B, Botany ‘ 28
C, 400logy 16
D, Chemistry 24
E, Physics 12
F, Physical Geography
G, Hconomic Geography
"H. Human Physiology 16
Total 96

—
———

Related and unrelated subject groups (Check)

1. Art., . . . . . 7. Library Science. .

2., Commercial bubj . 8. Mathematics., . . . X
3. English., . . . . 9. Music. . . . . . :

4, Foreign Language . 10, Physical Lducatlon

5, Home Economics . . 11. Social Studies . .

6. Industrial Arts. . 12,

Training Degree or diploms Normal

Teachers College Liberal Arts College

Other Instltutlon

Experience Number of years 2

Cdmments , Only 9.2 per cent of the teachers had

more than fifteen term hours of credit in human

physiology.
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DATA SHEET
I. Teacher _161
II. County where employed _237

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

IV, Science courses pursued

Total credits

Name of course in
term hours
A, Biology 9
B. Botany ' 8
C., 400logy
D. Chemistry 16
E, Physics 16
F., Physical Geography 8
G. Economic Geography
"H., Humsn Physiology 4
I. Hygiene 1
Total 62

V. Related and unrelated subject groﬁps (Check)

1. Art. o o . . . . . 7. Library Science. .
' 2. Commercial Subj. . 8. Msthemstics., . . .
‘ 3. English. . . . . . 9., Music. . . . . . .
4, FYoreign Language . 10. Physical Education
5, Home Economics . . 11. Social Studies . .
6. Industrial Arts. . 12, i
VI. Training Degree or diploms Normal ﬁ
Teachers College Liberal Arts College
Other Institution
VII. ZExperience
Number of years _5
VIII, Comments There were 107, or b8.2 per cent of
éi the cases, having less than five term hours of credit

in human physiology.
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II.
I1T.
IV.

VI.

VII.

VIII,

DATA SHEET
Teacher 36

County where employed 226

License held Reguiar He S, Date issued 1922

Science courses pursued

134

Name of course

Total credits
in
term hours

A. Biology

B, Botany 15

C., Zoology 15

D, Chemistry 8

E. Physics

F, Physical Geography

G, Economic Geography

H., Human Physiology 5

I, Hygiene 5
Total 48

Related and unrelated subject groups (Check)

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

Art., . . . . . .
Commercial Subj.
English, . . .

Foreign Language
Home Economics .
Industrial Arts,

Training Degree or
Teachers College

Other Institution

7. Librsry Science. .
8. Mathematics. . . .
9, Musgic., . . .
10, Physiceal Educatlon
1l1l. Socisl Studies . .
12,

Ill*lll

diploma A. B. Normal
Liberal Arts College X

IIIII‘IN

Experience
Number of years 3

Comments

__Only 2.1 per cent of the teachers had more than

three term hours of credit in hygiene.

o
i
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VIII.
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DATA SHEZET

Teacher 119

County where employed 69

License held Regplar H, S. Date issued

Science courses pursued

Total credits

Name of course in
term hours
A, Biology 3
B, Botany 15
C., Zoology 12
D, Chemistr 39
B, Physicsal Geography
B, Physics 5
G, Xconomic Geography
H. Human Physiology 15
I. Genetics 3
J, HEmbryology 5
K., Geology el
"L, Hygiene 3
Total 103

Related and unrelated subject groups (Check)

4.
5.
6.

Art, . . . . ..
Commercial Subj.
English., . . . .
Foreign Language
Home Economics .

Industrial Arts.

Training Degree or
Teachers College

Other Institution ‘

7. Library Science. .

8. Mathematiecs., . . .

9., Music. . . . . . .
10. Physical Education
11. Social Studies . .
12.

M

T

diploma A, B,--l{, S, - Normal

Liberal Arts College x

Experience Number of years Not given

Comme nts

ates the apparent deficiency in hygiene,

Preparation in other biological sciences allevi-
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II.
ITI.
IV,

VI.

VII,

VIII,

DATA SHEET

Teacher 96

County where employed 107

License held Regular H. S,

Science courses pursued

Date issued 1926

“Total credits

Name of course

in

term hours

A, Biology 8
B, Botany .
C. Zoology 4
D, Chemistry 20
E, Physics 20
P, Physical Geogrsphy 4
G, HEconomic Geography
H. Human Physiology

Total 56

Related and unrelated subject groups (Check)

1. Art. . . . . . T,
2., Commercial Subj. . ___ 8,
5. English. . . . . . __ 9.
4, Foreign Language . ___ 10.
5. Home Economics ., . __ 11,
6. Industrial Arts. . ___ 12,
Training Degree or diploms A, B,

Teachers College
Other Institution

Library Science.

Mathematics, .
Music., . . .

Physical Edﬁcatioﬁ

Social Studies

Normsel x
Liberal Arts College

136

| |

Experience
Number of years _Not given

Comments

This case represents 95,7 per cent of the teachers

who had no training in hygiene as a separsate subject.
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DATA SHEET
I. Teacher _150
II. County where employed _3200
III. License held _Regular H, S. Date issued

IV, Science courses pursued

thal credits

Name of course in
term hours
A, Biology 4
B, Botany ‘ 16
C. Zoology 12
D. Chemistry )
B, Physics
F., Physical Geography 12
G., Hconomic Geography
H, Human Physiology 12
I, HNature Study 8
Total 64

V. Related and unrelated subject groups (Check)

1. Art. L] . L] - L] L ]
' 2., Commercial Subj.

. 7. Library Science.
3. English. . . . ..

8., Mathematics. . . .

9., Music. . . . . . .
10. Physical Education
11, Social Studies . .
12, ‘

4, Foreign Language
5. Home Economics .
6. Industrisl Arts.

NURRE

VI, Training Degree or diplome B, S, Normal |
Teachers College x Liberal Arts College !
Other Institution

VII. Experience
- Number of years _10

VIII, Comments There were only two teachers whose

récords showed more then five term hours of training

3 in nature étudy: Preparation in other biological

sciences alleviates the deficiency.

T
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DATA SHEE
I. Teacher _148
II. County where employed _100
JII. License held Regular-H. 5, Date issued 1931

IV. Science courses pursued

Total credits

Name of course in
term hours
A, Biology 4
B, Botany ‘ 16
C. Zoology
D, Chemistry
E, Physics 4
F, Physical Geography 8
G, KEconomic Geography 2
H, Human Physiology 4
'I. General Science 4
Td, Nature Study 4
Total 46

V. Related and unrelated subject groups (Check)

' 1. Art. « « ¢« ¢ o . & 7. Library Science. . -
2, Commercial Subj. . 8. Mathematics. . . .
3. English. . . . . 9. Music. . .
4, Foreign Language . 10. Physical Ldueatlon
5, Home Economics . . 11. Social Studies . .
6, Industrial Arts. . 12.

; VI, Training Degree or diploma 3B, S. Normal

; Teachers College Liberal Arts College

| Other Instltutions

f VII., Experience

E Number of years _5

§ VIII, Comments iore teachers, with the exception of

ﬁ

those who had no training, had four hours of prepara-

oy s

tion in nature study than any other hour tabulated.
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DATA SHEET

Teacher 120
County where employed 143
License held Reguiar H, S, Date issuéd 1939
Science courses pursued
Total credits
Name of course in
term hours
A, Biology
B, Botany ' 18
C, 4oology 18
D. Chemistry )
B, Physies 12
B, Physical Geography
G. KEconomic Geography
H. Humsn Physiology 18
I. Bio., Prob. 6
Total 72

Related and unrelated subjeét groups (Check)
1. Art. . . . . . . . 7. Library Science. .
2. Commercial Subj. . 8. Mathematics. . . . X
5. English. * L] [ ] L] L] 9. Music. * L] . L] L] .
4, Foreign Language . 10. Physical Education
5. Home Economics . . 11. Social Studies . .
6. Industrisl Arts. . 12.
Training Degrée or diploma A, B. Normal
Teachers College Liberal Arts College
Other Institution ,
Experience
Number of years Not given
Comments This case represents 94.0 per cent of

the teachers surveyed having no training in nature

study as a separate subject,
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II.
III.
Iv.

VI,

VII,

VIII.

142‘
DATA SHEET
Teacher _85
County where employed _127

License held Reguiar H, S, Date issuéd 1940

Science courses pursued

Total credits
Name of course in
term hours

A, Biology
B, Botany ' 18
C, 4Zoology 18
D. Chemistry 18
K, Physics 18
Tk, Physicsl Geography 23
G, Economic Geography 21
H. Human Physiology 18
Total 134

Related and unrelated subject groups (Check)

l. Art. . . .. .. . ___ 7., Libresry Science. . ___
2, Commercigl Subj. . ___ 8. Mathematics., . . . ___
5. El’lgliSh'. L Y 9. MU.SiC. e o o o e o _____
4, Foreign Language . ___ 10, Physical Education _x_
5. Home Bconomics . . ___ 11l. Social Studies . , ___
6. Industrial Arts, . ___ 12, -
Training Degree or diplome A, B, Normal _
Teachers College __ = Liberal Arts College ____

Other Institution

Experience
Number of years Not given

Comments

.This teacher is one of the best prepared in

physical geography.
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DATA SHEET
I. Teacher _139
II. County where employed _231
III. License held _H. S. Principal Date issued 1927

IV, Science courses pursued

Total credits
Name of course in
term hours

A, Biology
B, Botany ' 16
C. 4Zoology 16
D, Chemistry 4
E. Physics 16
*F., Physical Geography 8
G, bkconomic Geography
H, Human Physiology 10
Total 70

V. Related and unrelated subject groups (Check)

1. Art. . . . . . . 7. Library Science. .,
2. Commercial Subj. 8. Mathematics., . . .
3., English. . . . . 9. lusic.

10. Physical Education
11, Social Studies . .

4, TPoreign Language
5., Home Economics .

[

6. Industrisl Arts. 12,
Vi. Training Degree or diploma B, S, Normsl x o
Teachers College Libersl Arts College ik
Other Institution
VII., Experience
Number of years _32
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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I. Teacher _130

ITI. County where employed _28_

III. License held Regular H, 5. Date issued 1937

IV. OScience courses pursued

Total credits
Name of course in
term hours

A, Biology

B., Botany ' 1
C. Z00logy 12
D, Chemistry

L, Physics 24
*F. Physicel Geography 4
G. Hconomic Geography

H. Human Physiology 8
I. Human Physiology 4
J. Human Physiology 2

Total 66

V. Related and unrelated subject groups (Check)

1. Art. . . . . . . . 7. Library Science. . -
‘ 2, Commercial Subj. . X 8. Mathematics., . . .
- 5. Eng‘liSh. . . . . ° 9. MuSiC. 'y . . . . .
: 4, PForeign Language . 10, Physical Educstion
| 5, Home Economics . . 11. Social Studies . . _
§ 6. Industrial Arts. . 12, B
| VI. Training Degree or diploms B. S. Normal |
i Teachers College Liberal Arts College
i Other Institution _
i VII. Experience
| Number of years 9
VIII. Comments
"é There were 155, or 84,2 per cent, of the teachers

whd had less than eight term hours of preparation in

physical geography.

T SO e
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DATA SHEET

Teacher 45
County where employed 181
License held Regular H. S, Date issued 1938
Science courses pursusd
Total credits
Name of course in
term hours
A, Biology
B, Botany ‘ 24
C. Zoology
D, Chemistry g4
“E. Physics 72
F., Physical Geography
G. Economic Geography
H., Human Physiology
Total 120
- Related and unrelated subject groups (Check)
1. Art. . . . . . . . 7. Library Science. .
2., Commercisl Subj. . 8. lMathematics., . . .
3. English. . L] L[] L] [ ] 9. MUSiC. * [ [ * . L )
4, TForeign Language . 10, Physicael Education.
5. Home Economics . . 11. Social Studies . .
6., Industrial Arts. . 12.
Training Degree or diploma A, B. Normeal
Teachers College Liberal Arts College x
Other Institution
Experience
Number of years 11
Comments This teacher's years of experience

should add much in preparation in other science

branches., This teacher is exceptionally well prepsared

in physics.




I.

II.
III.
IV,

VI.

VII.

VIII,

DATA SHEET

Teacher 14

County where employed 323
License held Regulsr H. S,

147

Date issued

Science courses pursued

Name of course

Total credits
in
term hours

Biology

Botany

Zoology

Chemistry

*.
) ) =) Bl o] O ol

Physics

36

Physical Geography

Economic Geography 8

Humen Physioclogy

Total

44

Related and unrelasted subject groups (Check)

1. Art., . . . . . .
2, Commercisl Subj.
3. English. . . . .
4, Foreign Language
b6, Home Economics .
6. Industrial Arts.

Training Degree or
Teachers College X

7. Library Science. . o
8., Ilisthematics. . . .
9 Music. . . .

. X
: 10: Physical Educétion

. 11. Socigl Studies . .

. 12.

diploms A, B. Normal j
Libersl Arts College i

Other Institution

Experience
Number of years _1ot

given

Comments

This teacher is among the best prepared in

physies.
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III.
IV,

VI,

VII.

VIII,

DATA SHEET

148

Teacher 149
County where employed 300
License held Regular H, S, Date issued 1939
Science courses pursued
Total credits
Name of course in
term hours
A, Biology
B. Botany 12
C. 4Zoology 12
D, Chemistry 24
"B, Physics
F, Physicsl Geography 12
G, “conomic Geography
H, Human Physiology 4
I. Nature Study 4
J, Geography 2
Totsal 70
Related and unrelated subject groups (Check)
1. Art. « v ¢ o ¢« « & 7. Library Science. .
2. Commercial Subj. . 8. Mathematics. . . .
3., English. . . . . . 9. Husie. .. . . . .
4, TForeign Language . 10. Physical Education
5., Home Economics . . 11. Sociael Studies . .
6. Industrial Arts., . 12,
Training Degree or diploma A, B, Normal
Teschers College _Xx Liberal Arts College
Other Institution
Experience
Number of years _14
Comments

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

ing in physics.
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DATA SHERT
5 ‘ I. Teacher _4
| II. County where employed _136

ITI. License held Regular H, S, Date issued

IV, Science courses pursued

Total credits
Name of course in
term hours

A, Biology
' B. Botany 16
"C. Zoology 24
D. Chemistry 4
B, Physics 24
¥, Physical Geography
G, Lconomic Geography 8
H. Human Physiology

Total 76

V. Related and unrelated subject groups (Check)

1. Art. » L] L] L] . [ ]
2. Commercial Subj.
' 3, Bnglish. . . .

. 7. Library Science. .
Foreign Language .

8. blgthematics. . . .
9 Mugic., . . .

[T
RAREN

4. 10, Physical Education
5. Home Economics . 11. Social Studies . .
6. Industrial Arts, 12.

VIi. Training Degree or diploma B, S, Normal

3 Teachers College X Liberal Arts College
j Other Institution

| VII. Experience
! Number of years Not given

| VIII. Comments

. This teacher represents those best prepared in

ZO0OlOgYV.
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ITI,
III.
IV.

VI.

VIiI,

VIII,

DATA SHEET
Teacher _10_
County where employed _69
License held Regular H, S,

Science courses pursued

Date issued

1939

Total credits

Name of course

in

term hours

Biology

Botany

16

*

400108y

24

Chemistry

Physics

Physical Geography

Economic Geography

mmwwmuowb

Humsn Physiology

8

Total

48

Related and unrelated subject groups (Check)

1, Art. . . . . . . « ___ 7.
2. Commercisl Subj. . ___ 8,
. English. . . . . . ___ 9.
4, Foreign Language . ___ 10,
5, Home Economics ., . ___ 11.
6. Industrial Arts. . ___ 12,
Training Degree or diploma B, S.

Teachers College

Library Science. .
Mathematics. . . .
Musie, o o e e e
Physical Education
Social Studies ., .

Normal

Liberal Arts College

181

NARNd

Other Institution

Expérience
Number of years 5

Among the teachers who had training in

Comments

z00logy, more prepared in twelve to sixteen term hours

then in any other hbur range .
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I. Teacher 152
-II, County where employed 47
III. License held Regylar H. S. Date issued
IV, Science courses pursued
Total credits
Name of course in
term hours
A, Biology 12
B, Botany 4
*C. Zoology 4
D. Chemistry
E, Physics
F, Physical Geography 24
G. Economic Geography 4
H. Human Physiology 16
I. Science 24-57 8
Total 72
V. Related and unrelated subject groups (Check)
1. Art. . . . . . . . 7. Library Science. .
2., Commercisl Subj. . 8. Mathematics., . . . =
5. English. .. . . . 9., Music. . . . . . .
4, TForeign Language . 10. Physical Education
5., Home Economics ., . 11, Sociasl Studies . .
6. Industrial Arts. . 12.
VI. Training Degrée or diploma Normal
Teachers College x Liberal Arts College
Other Institution
VII. Experience
Number of years 17
VIII. Comments

- More than half of the teachers had less than

five

term hours of credit

in zoology.
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II. FINDINGS

1. There are wide differences in training among the
teachers studied.
2. The individual cases are representative of the
distributions from which they are taken.
5. Factors contributing to teacher training are
present in the individual cases selected.
a. The teachers have hgd experience.
b. The teachers hold degrees.
c. Their teaching combinations give bresdth of
vision.
d. The teachers have attended recognized tescher

training institutions.
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CHAPTER VII
SUMMARY AND CONCLUS IONS

This investigatioﬁ_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. THE PROBLEM

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 compare the
preparation of these teachers and the scope of science
branches expected to be covered in the curriculum ss 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
or more brenches of science.
2. Only two teachers pursued as meny as ten
branches of science defined in this study.
. More teachers prepared in four branches of

science than in any other number of sciences.,
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4., An analysis of tbree science areas (biological
sciences, physical sciences, and earth and
sky sciences) showed that sllghtly more than
half of the teachers were prepared in two
sclence areas; More than one-fourth were pre-
pared in three areas; approximately one-
eighth pursued sciences in one area.
B. Points of greatest weaskness
1. There were more teachers who had no treining-
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 hsd no
training in the physical sciences.
4, DNearly helf 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 covered in the curriculum as in-

dlcated by texts in general science w1de1y used in Indiana.

1. While textbooks in general science w1de1y

used 1n Indlana cover broad sclentlflc areas,

T . -

QF' many teachers 1icensed to teach general science
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have pursued less than four branches of
science,

2, ©Since the authors 4o not sgree upon the sciences
that should_feceive the greateét emphasis, it
was difficult to determine which science 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.
ITI. CONCLUSIONS

In the light of the findings the following conclusions

seem justified:

Wider academic prepsration. Although the integration

of science branches is desirable for ihstructional purposes,
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-
arstion in the academic fields of science. Too many of the

teachers selected for this study are inadequately prepared
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to teach general science effectively.

In-service tresining. At lesst half of the teachers

surveyed should rasise their academic preparation ih science
through in-service training together with other means of

scholastic improvement and growth.

Revision of teaching assignments. Mesny 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 teacher.

Licensing. Iluch improvement has been made in the
general preparsation 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-
tificatién has improved the scholastic status not only of the
general science teacher but of many other secondary and |

elementary teachers in the gtate.
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DATA OBTAINED FROM THE STATE. HOUSE | -

Related and

% Branches of science Place Degree Yegrs'
Tescher uig:?ge i£§§2a pursued and ug;g%z:id of or experi-
term hours groups training diploma ence
1 Regular 1939 Botany 28 ilathemat- Teachers 2
high Zo0logy 16 ics College
school Chemistry 24
Physiecs 12
Human Physiology 16
Total ; 96
2 Regular " Biology 8 Mathemat~  Liberal A, B, 2
high Botany 10 ics Arts B, 8,
school Zoology - 10 College '
Physics 20
Human Physiology 8
Total b6
3 Regular 1939 Botany 24 Mathemst- Teachers B, S,
high Chemistry 24 ics College
school ' Zoology 24
Economic Geog-
raphy 16
Total 88
4 Regular Botany 16 Social Teachers B, S.
high Zoology 24 Studies College
school Chemistry 4
Physics 24
Economic Geog-
raphy 8
Total 76

291

* The license listed here is the last license the teacher received to

August, 1942, (The files in the State House are keyed to the last license
received.)




DATA OBTAINED FROM THE STATE HOUSE (continued)

Regular 1939 Zoology 4 Commercial Tesachers B, S.
high Chemistry 20 Subjects Collepge
school Physics 24 Mathemat-
: Physiology 20 ics
Total 68
6 Regular 1933 Botany 25 English A, B, 16
high 400logy 2b
school Chemistry 10
Physics 30
Total 90
7 Regulsr 1938 Chemistry 24 Foreign A, B,
high Physics 24 Language :
school Total 48 Mathemat-
ies
8 Reguler Biology 4 Socisal Teachers B, S, 26
high Botany 16 Studies- College
school Zoology 12
Human Physiology 9
Geography 14
Total bb
9 Regular 1924 Chenmistry 38 Mathemat- Techni- B. S. 5
high Physics 28 ics cal '
school Total 66 College
10 Regular 1939 Botany 16 English
high Zoology 24 Socisal
school Human Physiology 8 Studies
Total 48

d
o)
»




DATA OBTAINED FROM:THE STATE HOUSE (continued) | SR

T 11 Regular 1926 Biology 8 Mathemat- Normal B, S. 2
high Botany 4 ics
school Chemistry 16
Physics 24
Economic Geog-
raphy 16
Human Physiology 12
Total 80
12 Regular Physics 32 lMathemat-
high ics
school
13 Regular Biology 5 Teachers
high Botany 24 College
school Chemistry 12 Liberal
Physics 28 Arts
Zoology 12 College
Total 81
14 Regular Physics 36 Mathemat- Teachers
high Geography 8 ics College
school Total 44
15 Regular Biology 4 Social Liberal
high Botany 16 Studies Arts
school Zoology 10 College
Physics 16
Economic Geog-
raphy 8
Total b4

'—l
o
Y




_ DATA OBTAINED FROM THE STATE HOUSE (continued)

“Regular 1937 Biology 8 Mathemat- Normal B. S,
high Botany 12 ics
school Zoology 12 Physical
' Human Physiology 8 Education
Total 40
17 Regular Biology 22 Commercial Teachers B, S.
high Economic Geog- Subjects College
school raphy 4
Human Physiology 4
Total 44
18 Regular 1938 Botany 4 Normal A, B,
high Chemistry 156 :
school Physics , 15
Physical Geog-
raphy 8
Human Physiology 4
Total 46
19 Regular 1937 Chemistry 32 Mathemat- Teachers
high Physics 32 ics College
school Physical Geog-
raphy 4
Total 68
20 Regular 1936 Biology 12 Industrial Teachers B. S,
high Bo tany 12 Arts College
school Physics 24

Human Physiology 16

Total

64
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DATA OBTAINED FROM THE STATE HOUSE (gontinued)

.. 21 .Regular 1931 Botany 12 Industrial Teachers B, S.
77 high - ~ Zoology 12 Arts College
school Physics T 24
' o Physical Geog-
raphy 4
Humen Physiology 12
: 8
Total 72
22 Regular 1934 Botany 12 Mathemat-~ Teachers B, 3, 7
high ) Zoology 12 ics Collerge
school Chemistry 24
- Physics 3
Human Physiology 4
Science 722 4
Total 64
23 Blanket 1928 Zoology 10 Libersl A, B,
Chemistry b4 Arts
Physics 5 : College
Total 69
24 Regular 1924 Botany 12 Liberal B. 3.
high Zoology 18 Arts M, S,
school Chemistry 12 College
Physical Geog-
raphy 9
? 9
? 15
Total 75
25 Regulsr 1936 Biology 21 lathemat- Technical B, S,
high Chemistry 87 ics College
school Physics 12

Human Physiology 9

‘99T

Total - 129
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DATA OBTAINED FROM THE STATE HOUSE (continued)

26 Regular 1938 Biology 33 Technical B, S.
high Chemistry 9 College
school Physics 12
Economics Geog-
raphy 9
Total 63
27 Regular 1938 Biology 15 Social Teachers B, 3.
high Botany 15 Studies College
school Chemistry 15
Physics 8
. Human Physioclogy 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 KEconomics
Human Physiology 9
Total 66
30 Regular 1939 Chemistry 33 Mathemat- Liberal A, B.
high Physics 24 ics Arts
school Human Physiology 5 College
Total 62
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DATA OBTAINED FROM THE STATE HOUSE (continued)

31 Regular 1928 Biology 27 Agriculture Liberal B, S.
high Botany 12 Arts M. 3.
school Zoology 12 College

Physics 5
Chemistry 27
Zconomic Geog~
raphy 12
Total 95

32 Regular 1939 Biology bl Social Technical B, S,
high Z00log8y 24 Studies College
school - Chemistry b4

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- Liversl A, B.

school Physics 32 ics Arts
' Total 62 College

35 Regular 1926 Chemistry 60 Mathemat- Libveral A, B,
high Physics 5 ics Arts
school Total 65 College

36 Regular 1922 Botany 15 English Libersl A, B.
high Zo0logy 15 Library Arts
school Chemistry 8 Science College

Human Physiology b5
Hygiene - 5]

Total

48

8971




DATA OBTAINED FROM THE STATE HOUSE (continued)

Na—

37 Regular 1927 Biology 9 Social Liberal A, B, 5
high Botany 6 Studies Arts
school Zoology 15 : College
' Physics 12
Total 42
38 Blanket 1924 Chemistry 60 Mathemat- A. B, 11
Physics 12  ics
Total 72
39 Regular 1929 Chemistry 72 English Liberal A, B. 2
high Physics 24 ~ Arts
school Astronomy 6 College
: Geology 3
Total 105
40 Regular 1925 Botany 57 English Liberal
high Human Physiology 2 Mathemat- Arts
school Geology 15 ies - College
Total 74
41 Regular 1941 Botany 18 English Liberal A, B.
high Zoo0logy 20 Foreign Arts
school Chemistry 39 Language College
Physics 24 Social
Total 101 Studies
42 Regular 19387 Biology 39 English Technical B, P, E,
high Chemistry 9 Mathematics College
school Economic Geog-
raphy 9 Social
Total 57 Studies
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DATA OBTAINED FROM THE STATE HOUSE (continued)

T 43 Regular 1986 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 Industrisl Liberal A, B, 11
high: Chemistry 24 Arts Arts :
school Physics 72 Msthematics College
Total 120
46 Regular Botany 32 English- Liberal 5
' high s Physical Geog- Foreign Arts
school raphy % Language College
Economic Geog-
raphy 3
Geology 15
Total b3
47 Regular 1939 Chemistry 30 Foreign Liberal B. S, 8
high Physics 5 Language Arts
school Geology S Mathematics College
Total 38
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- DATA OBTAINED FROM

THE STATE HOUSE (continued)

" 48 Regular 1941 Botany 24 Physical Teachers A, B,
high Zoology 20 Education College
school Chemistry 36 '
' Physics 18
Total 108
49 Regular 1938 Biology 32 English Libersal B, S,
~high Physics 23 Mathematics Arts
school Total 55 College
50 Special 1934 Chemistry 57 Libersl B, S.
high - Physics _8 Arts
school Total 65 College
51 Special 1938 Biology 15 Home Technical
high Chemistry 18 ZEconomics College
school Physics 6
Total 39
52 Regular 1939 Biology 26 Agriculture Technical B, S.
high : Botany 29 College
school Physics 27
Physical Geog-
raphy 5
Total 87
b3 Regular 1940 Zoology 18 Mathematics B. S.
high Chemistry 18
school Physics 36
Physical Geog-
raphy 24
Economic Geog-
raphy 12
Total 108
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DATA OBTAINED FROM THE STATE HOUSE (continued)

Regular 1940 Chemistry 30 Mathematics Liberal 4, B.
high Physics 90 Arts A, I,
8chool Total 120 College
15) Special 1939 Biology 28 Agriculture Technical B. S,
high Botany 23 College
school Chemistry 39
Total 20
56 Regular 1924 Chemistry 8 Mathematics Technical B, S,
high - Physics 13 Agriculture College
school Total 21 :
5Y4 Regular 1935 Biology 36 Agriculture Technical B, S,
high Botany 34 College M. S,
school Chemistry 23
Total 93
58 Regular 1929 DBotany 20 Physical Liberal A, B,
high Zoology 20 Education Arts
8chool Human Physiology 18 College
Total 58
59 Specisal 1953 Biology 32 Agriculture Technical B, S, A,
high Botany 28 College
achool Chemistry 23
Total 83
60 Regular 1937 Biology 12 Foreign Libersl A, B.
high Botany 8 Langusage Arts B. 3.
school Zoology 9 Physical College
Chemistry 5 HXducation
Physics . 5
Total 39

34l




DATA OBTAINED FROM THE STATE HOUSE (continued)

61 Regular 1939 Physics 50 Mathematics Liberal
high ' Arts
school College
62 Regular 1939 Botany 15 Social Liberal
high ‘ Zoology 20 ‘Studies Arts
school Chemistry b3 College
Physics 12
Total 100
63 Regular 1927 Biology 33 Agriculture Technical B, S.
high - Chemistry 9 College .
school Total 42
64 Special 1940 Biology 48 lathematics Technical B, S,
high Chemistry 18 Agriculture College B. S.
school Physics 37
Total 103
65 Regular 1937 Botany 20 English
high : Zoology 26
school Chemistry 30
Human Physiology 8
Total 84
66 Special 1927 Botany 48 Home Teachers
high Chemistry 18 Economics College
school Human Physiology 18
Total 84
67 Specisl 1940 Biology 30 Agriculture B, 5. A
high Botany 32
school Chemistry 27
Physics 5
Total 94

SuT




DATA OBTAINED FROM THE STATE HOUSE (continued)

66 High 1938 Biology 3 Liberal &, B,
school Botany 15 Arts
principsl Chemistry 8 College
Total 26
69 Regular 1938 Biology 54 Technical B, S.
high Chemistry 9 College M. S,
school Physics 11
Total 74
70 Regular 1924 Biology 21 Agriculture B. S.
high - Botany 5}
school Chemistry 14
Physics 9
Total 49
71 Regular 1927 Physics 18 iathematics Liberal A, B,
high Social Arts
school Studies. College
72 Regular 1924 Biology 24 Art B, 5.
high Chemistry 9 Home
school Total 3% BEconomics
73 Regular 1929 Biology b4 Agriculture B. S.
high szoology 41 :
school Chemistry 41
Physics 12
Total 148
74 Regular Biology 30 Industrial Liberal
high Physics 48 Mathematics Arts
school Total 78 College
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DATA OBTAINED FROM THE STATE HOUSE (continued) o

75 Special 1927 Biology — 21 Agriculture B, S. 5
high Botany 12
school Zoology 17
' Chemistry 27
Physics 5}
Human Physiology 12
Total 94
76 Regular 1931 Botany 19 Normal A, B. 6
high 400logy 19
school Chemistry 19
- Physics 11
Economic Geog-
raphy 4
Human Physiology 4
Total 76
" Regular 1942 Zoology 6 Foreign Liberal A, B.
~ high Chemistry 23 Langusge Arts
school Physics 23 Physical College
' : Human Physiology 15 Education '
Total 67
78 Regular 1941 Biology 54 Social Teachers B, S,
high A Studies College
school
79 Specisal 1941 Human Physiology 54 Home Teachers B, S,
high ‘ Economics College
school
80 Regular Physics . 41 Teachers A, B, 11
high College . A,
school ‘ ' :
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DATA OBTAINED FROM THE STATE HOUSE (continued) - C

~ 81 Special 1925 Biology 12 Social Liberal A, B,
high Bo tany 12 Studies Arts
school Physics 12 ‘ College
Total 36
82 Regular 1931 Biology 4 Social Teachers B, 3, 5
high Botany 8 Studies College
school 4200logy 12
' Chemistry 24
Physical Geog-
raphy 8
- Human Physiology 7
Total 63
83 Regular 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 Physical : A, B.
high 400logy 12 Education
school Chemistry 12
, Human Physiology 4
Hygiene 4
Genetics 4
Total b2
85 Regular = 1940 Botany 18 Physical A, B.
high Zoo0logy 18 Education
school Chemistry 18
Physics 18
Physical Geog- -
raphy 23 32

Economic Geog. 21
Human Physiology 18

Total 124




DATA OBTAINED FROM THE STATE HOUSE (continued) - o g

T 86 Regular 1937 Biology 15 A, B.
high Chemistry - B0
school Physics 27
Total 92
87 Voca-~ 1939 Biology 26 Agriculture B, S, A,
-tionsal Botany 29
Agriculture Chemistry 29
' ‘ Physics 5
Total . - 89
88 Regulsar 1932 . Physics 30 Ehglish Liberal A, B.
- high : llathematics Arts
school College
89 Permit 1938 Biology 21 English Technical B, S,
: ' Physics 9 Social College
Physical Geog- Studies
raphy 12 .
Total 42
90 Regular 1933 Biology 30 Agriculture Technicsl B, S, A, 5
: high Bo tany 32 College
school Chemistry a7
Physics 5]
Total 94
91 Special 1928 Biology 45 Agriculture Technical B, S. A. 16
high . Chemistry 18 College
school Physics 9
Total "2
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DATA OBTAINED FROM THE STATE HOUSE (continued) ]

—92-  Regular 1925 DBotany 14 Socisal Libersal A, B, 1
high Zoology 15 Studies Arts M. S.
school Chemistry 20 : College

- supt. Human Physiology 8 .
' . Total 57
93 Regular 1932 Biology 15 Libersl A, B.
high Botany 9 Arts M. S,
school Zoology 8 College
' ' Human Physiology 8
Total 40
94 Regular 1941 Chemistry 60 English Teachers B, S, 1
high Mathematics College :
B school '
95 Regular 1933 Chemistry 16 Physical B, 5.
high Physical Geog- niducation
school raphy 12 Social -
Total 28 Studies
96 Regulsr 1926 Biology 8 Mathematics Normal A, B,
high 400logy 4 Socisl
school Chemistry 20 Studies
Physics 20
Physical Geog-
raphy 4
Total b6
o7 Blanket 1924 Chemistry 12 Home Normal A, B.
Physical Geog. 8 Economics Teachers

Human Physiolo 4 College
Total 24
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DATA OBTAINED FROM THE STATE HOUSE (continued) | o

98 Regular 1938 Chemistry 22 Physical Technical B, S, 5
high Physics - 22 Education College
school Human Physiology 10 Mathemstics
. Total 54 .
99 Regular 1929 Botany 10 English Liberal A, B, 6
high Zoology 14 liathematics Arts
school Chemistry : 2 College
’ Physics 16
Geology 4
Geology )
Total 49
100 Regular 1937 Physics 26 Foreign Liberal A, B. 4
high Astronomy 4 Language Arts '
school Total 50 Mathematics College
Social
Studies
101  Regular 1930 Botany 12 Mathematics Liberal A, B. 5
high : Z200logy 12 Arts
school Physics 24 College
Humsn Physiology 6
Anstomy 6
Total 60
102 Regular 1935 Botany 12 Mathematics Liberal A, B. 5
high Zoology 12 Physical Arts
school - Chemistry 17 Education College
- Physics 22
Human Physiology 6
Anatom _6
Total 75
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DATA OBTAINED FROM THE STATE HOUSE (continued) | -

103 Regular 1932 Biology 8 English Liberal B. 8. 6
high Botany 6 Mathematics Arts
school Zoology 12 Social College
Chemistry 45 Studies ~ .
Physics 4 ’
Human Physiology 6
Astronomy 5
Total 86
104 Regular 1932 Biology 8 English Normal B. S. 4
high Botany 12 Industrial
school - 4oology 8 Arts
Chemistry 4 Agriculture
Physics 12

Economic Geog. 16
Human Physiology 16

Geology 4
Total 80
105 Regular 1932 Botany 14 Physical B, S. 10
high : Zoology 14 Education
school Astronomy 2 Socisal
Humen Physiology 8 Studies
Ed, Hygiene 4
Total 42
106  Regular 1941 Biology 12 English Normal B. S,
high Chemistry 24 Mathematics
school Physics 24
Anatomy 8
Total 68
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DATA OBTAINED FROM THE STATE HOUSE (continued)

107 Regular 1930 Biology 4 Physical Teachers B, S.
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 Mathematics College
Astrononmy 4
Geology 5
Total b4
109 Regular 1932 Biology 4 llathematics Normal B, S.
high Botany 12 Physical
school Zoology 16 Education
Human Physiology 8 Social
Total 40 Studies
110 Regular 1935 Chenmistry 24 llathematics Teachers A. B,
high Physics 28 College
school Human Physiology 12
Mettallurgy 3
Total 67
111 Regular ' Biology 5 Mathematics Liberal A, B,
high Botany 10 Social Arts
school Zoology 12 Studies College
Chemistry 13
Geology 9
Total 49
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DATA OBTAINED FROM THE STATE HOUSE (continued) | o

112 Regular Botany 12 English Liberal B, S, —
high Zoology 10 Home Arts
school Chemistry 15 Economics College
Human Physiology 18
Neurology 4
Total 59
113 Regular 1936 Chemistry 12 bathematics 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 Liberel 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
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DATA OBTAINED FROM THE STATE HOUSE (continued) ’ S

117 Regular 1939
high .
school

118 Regular 1937
high
school

119 Regular 1939
high
school

Human Physiology 4

Nature Study 4
Science 102 2
Total 66
Bo tany 12
Zoology 8
Physics 20
. Physical Geog. 4
Human Physiology 8
Geography 2
Total b4
Biology 8
Botany 8
Zoology 8
Physics 16
Nature Study 4
Human Physiology 4
Anatomy 8
Physiology and
Hygiene 4
Total 60
Biology 3
Botany 15
Zoology 12
Chemistry 39
Physics 5

Human Physiology 15

116 Regular Chemistry 24 lathematics Teachers B. S. 3 ;
high Physics 24 College M., S, j
school Physical Geog. 8

Socisal Liberal B. S. 6
Studies Arts
College

Mathematics Hormsal B, S. 13

English Liberal A, B,
College M. S,
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DATA OBTAINED FROM THE

STATE HOUSE (continued)

B Genetics 3
Embryology 5
Geology 3
Hygiene 3
Total - 103
120 Regular 1929 Botany 18 Mathematics A, B.
high Zoology 18
school Physics 12
Human Physiology 18
Bio. Prob. 6
Total 72
121 Special Biology 12
high Genetics 9
school Zoology 15
Chemistry 15
Physics 15
Physicael Geog. 6
Economic Geog. 6
Human Physiology 5
Plant Bio, 9
Hi, Bio, 3
Total 95
122 Regular Biology b ligthematics Liberal B, S,
high Chemistry 21 Arts
school Physics 21 College
' Geology 6
i{ineralogy 3
Astronomy 6
‘Total 62
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DATA OBTAINED FROM THE STATE HOUSE (continued) ]

123 Regular 1926 Biology 9 Technical B, S, 3
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

125 Regular 1939 Botany 12 Mathematice Teachers B, S, 6
high Chemistry 4 College
school Physics 4

Geography 4
Total 24
126 Regular - 1938 Biology 8 Physical Teachérs
' high Botany 8 Education College
school 4oo0logy 2
Zoology 2
Science 6
Total 26

127 Regular 1941 Botany 12 Socisal B, S,
high ‘ Zoology 12 Studies
school Physics 20

Physical Geog. 4
Human Physiology 8
Science 201~301 8
Total 64
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DATA OBTAINED FROM THE STATE HOUSE (continued) - o S

128 Regular 1929 Chemistry 28 Mathematics Teachers A, B, 5
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

Physical Geog. 4 Studies
Human Physiology 4

Personal HY. 4
Agriculture 2
Total 39
1320 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. Zoo0logy 4 Library A, B. 5
Regular Chemistry 8 Science M. S,
high Physical Geog. 9
school Humen Physiology 4
Total 25
132  Regular 1937 Botany 24 Social B, S,
high : Zoo0logy 16 Studies
school Chemistry 4
Physics 24

Physical Geog. 8
Human Physiology 8
Total 84
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DATA OBTAINED FROM THE STATE HOUSE (continued) | SRR

133 Ragular 1982 Biology _ 4 Physical B, 5, b
high Botany 4 Education
school Chemistry 28
Physics 24
Human Physiology 8 , S
Total 68
134  Regular 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
135 Regular 1924 Physical Geog. 47 Mathematics A, B, 11
high
school
136 Regular 1939 Botany 4 Mathematics Teachers B, S, 4
high , Zoology 16 Social College
school Chemistry 24 Studies
Physical Geog. 4
Physics 24
Human Physiology 8
Total 80
137 Regular 1932 Botany 15 &English Teachers A, B.
high - Zoology 15 Library College
school Chemistry 28 Science
Human Physiology 8
Total 66




DATA OBTAINED FROM THE STATE HOUSE (continued) | -

138 Regular 1932 General Science 68 Mathematics Teachers A, B,

high College
school
139 High 1927 Botany 16 Social Normal B, S, 3
school Zoo0logy 16 Studies
prin, Chemistry 4
Physics 16
Physical Geog. 8
Human Physiology 10
Total 70
140 Regular 1924 Biology 12 Liberal : 5
high Botany 12 Arts
school Geology 12 College
Economic Geog. 4
Human Physiology 4
Total 44
141 Regular 1941 Chemistry 25 Mathematics Teachers A, B, 5
high : Physics 26 College M. A,
school Physical Geog. 7
Total 58
142 Supt. 1928 Biology 4 Mathematics Normal 5
regular Botany 16 ‘
high Zoology 8
school Physics 24

Physical Geog. 8
Human Physiology 6
Total 66
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DATA OBTAINED FROM THE STATE HOUSE (continued) | -

1929 Biology 4

T 143 Regular Teachers A, B, 8
high Botany 16 College M, 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 400logy 8
Physics 24
Physical Geog. 10
Human Physiology 4
Nature Study 4
Total 66
145 Regular 1939 Botany 12 Foreign Liberal A, B,
high Zoology 12 Language Arts
school Physics 24 Socisl College
Human Physiology 6 Studies '
Embryology 6
Science 3
Total 63
146 Regular 1929 Biology 28 Physical Teachers B, 3. 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
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DATA OBTAINED FROM THE STATE HOUSE (continued) ' S

Bacteriology 4
Nature Study 4
Total 77
148 Regular 1931 Biology 4 liathematics Teachers B. S, 5 ST
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, 8, 10
high Botany 16 Studies
school Zoology 12
Physical Geog. 12
Human Physiology 12
Nature Study 8
Total 64
151 Regulsar 1934 Geography 32 English Normal A, B.
high Physiology 4 Social
school Geology 4 Studies -
Total 40 38




DATA OBTAINED FROM THE STATE HOUSE (continued)

1562 Special Biology - 12 Teachers
Voca- Botany 4 College
tional Zoology 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
high Physical Geog. 59 Language Arts
school Astronomy 4 Mathematics College
Total 55
154 Voca-~ 1924 Botany 3 Agriculture Liberal
‘tional 400logy 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 Libersl M. S,
high 4Zo00logy 8 Arts B. S,
school Humen 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) -

Human Physiology 4 4

Geology ]
Total 33
157 Regular Botany 10 Mathematics Liberal B, S,
high ‘ Zoology 10 Arts
school Chemistry 8 College
Physics 13
Embryology 3
Human Physiology 10
Hygiene 2
Genetics 2 ,
Total b8 -
158 Regular 1939 Biology 2 A, B,
high Chemistry 42
school Physics 15
Human Physiology 5
Bacteriology 5
Total 69
159  Regular 1938 Biology 13 Liberal A, B, 2
high Botany ' 10 Arts
school Zoology 10 College
Chemistry 5
Bacteriology. 5
Total 43
160 Regular 1929 Botany 12 Teachers A, B, 1
high Zoology 12 College M, S,
school Chemistry 15
Physics 24

Physicsl Geog. 4
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DATA OBTAINEL FROM THE STATE HOUSE (continued)

Economic Geog. 8
Hygiene 4
Totsal 79
161 Regular 1940 Biology 9 Physical Liberal A, B, 5
i high Bo tany 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 1928 Biology 34 Physical Teachers B. S.
high Human Physiology 8 Education College
school General Science 28
Total 70
164 Special 1926 Biology 4 Teachers A, B, 4
high Botany 12 College M. A,
school zoology 12 Liberal
Chemistry 12 Arts s
Physics 15 : College ©




DATA OBTAINED FROM THE STATE HOUSE (continued) -

Human Physiology 4
15

Chem. II
Embryology 6
Total 80 .
165 Regular 1941 Botany 28 Mathematics Teschers 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 Zo0logy 12 College
school Chemistry 44
Physics 20
Physical Geog. 4
Nature Study 4
Humen 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 b9
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DATA OBTAINED FROM THE STATE HOUSE (continued) -

168 Regular 1932 Chemistry 12 Mathematics Fine i, B. Z
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 Humsn Physiology 2 College
Hygiene 3
Total 49
170 Regular 1939 Botany 16 Social Liberal B. S. 10
high Chemistry 6 Studies Arts M. S,
school Physics 17 College
Human Physiology 4
Geology 156
Total 58
171  Regular . 1939 Chemistry 9 Mathematics Teschers A. B.
high Chemistry 15 College
school Physics 15

Physical Geog. 5
Human Physiology 8
?

3
Total bb
172 Regular 1924 Chemistry 24 Teachers A, B. 5
high Physics 42 College
school Geology 3 Liberal
Total 69 Arts

College
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DATA OBTAINED FROM THE STATE HOUSE (continued)

175 Regular 1928 Biology 36 Foreign Liberal A, B, 3
high Chemistry 22 Language Arts
school Geology 8 ' College

Total 66 . -

174 Blanket ’ Zoology 6 lMathematics Liberal A, B. 12

Chemistry bl Arts
Physics 20 College
Total 7 Normal Dip.

175 Regular 1927 Biology 9 Home Normal Dip. 2
high - Chemistry 15 Economics  Liberal A, B,
school Geology 3 Arts :

Total 27 College
176 Permit 19238 Botany 12 Agriculture Liberal B, S,
Zoology 24 Arts
Chemistry 12 College
Physics 6 : :
Total b4 ‘
177 Voca- 1937 Boteny 5 Agriculture Libersal B, S,
tional Zoology 5 Arts
agriculture Chemistry 15 College
Human Physiology 3
Bacteriology 8
Total 36

178 Regular = 1941 Biology 36 Teachers B, S,
high Physics 12 College
school Physical Geog. 36

Astronomy 6
Total 90
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DATA OBTAINED FROM THE STATE HOUSE (continued) | 3

179 Regular 1938 Botany & Agriculture Liberal B, S,
high Zo00logy 14 , Arts
school Chemistry 5 College .
Human Physiology 3 .
Bacteriology 5
Geology b
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 11l Social College
Total 39 Studies
182 Regular 1941 Botany 8 English Liberal B. S. 5
high ' Zoology 14 iiathematics Arts
school Chemistry 6 College
Geography 10
Anthropology o]
Anatomy 5
Nature Study 5
Total bl
183 Regular 1932 Physics 30 English Liberal A, B, 5
high Geology b Foreign Arts
school Total 35 Language College

Mathematics

’_,‘,
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DATA OBTAINED FROM THE STATE HOUSE (continued)

=184  Voeca- 1927 Blology — 36 Agriculture 5. S, 3 ]
tionsal Chemistry 8 ’
agriculture Total 44
185 Voca- 1939 Biology Agriculture B, S,
- tionsal Chenmistry
agriculture Physics
186 Supt. 1939 Zoology Libersl B, S, 5
‘ Regular Economic Geog. College
high - Human Physiology
school Geology
187 High 1935 Biology Bnglish A, B. 5
school Chemistry
prin, Physics

Physical Geog.
Economic Geog.

188 Special 1935 Biology Agriculture , B, E. 5

high : Botany
school Chemistry
Physics
189 Int.- 1938 Physical Geog. Libersl
Gram. Geology Arts
College
190 Regular 1938 Biology Socisal A, B,
high Zoology Studies
school Chemistry

Humen Physiology
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DATA OBTAINED FROM THE STATE HOUSE (continued)

I91  Regular 1937 Botany Bnglish Liveral Z, B, 5
high ' gZoology Physical Arts
school Chemistry Education College
Human Physiology
192 Special 1940 B, S,
high
school
193 H, S. 1940 Biology Agriculture Technical B, S. A, 5
prin, - Botany College M. S,
Zoology
Chemistry
Physical Geog.
Human Physiology
194 4 year 1941 Biology Liberal 3
Elem. Physical Geog. Arts
Human Physiology College
Nat, Sci. Normal
1956 Voc. 1932 Zoology Liberal 15
Chemistry ... Arts
Physics College
Geology
196 Regular 1930 Botany A, B, 20
high ' Chemis try
school Physics

Physicel Geog.

‘Human Physiology

Astronomy




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 Mathema tice Teachers A, B,
high - Chemistry College A, M,
school Physics '
Physical Geog.
Geology
200  Regular 1933 Physical Geog. Libersl A, B.. 5
high Arts
school . College
201 High - 1924 Libersal 25
school Arts
College
202 Supt. 1940 Technical A, B, b
College M. S,
203 Regular 1935 Libersl A, M, 15
high Arts
school College
204 Special 1941 Biology Agriculture Teachers B, E. 4%
high Zoology College
school Chemistry - A o
Physics _8




DATA OBTAINED FROM THE STATE HOUSE (continued)

206 El. 4 1933 English Teachers B. S. 6
year Physical College
. Education
206 Regular Biology A, B,
high Boteany
school Zoology
Chemistry
Humsn Physiology
207 Junior 1924 Physics English  Liberal 4, B. 18
high Physical Geog, ilathematics Arts :
school College
208 Blanket 1924 liormal Diploma 12
209 Rural 1925 Liberal Diploma b
school Arts
College
- 210 Blanket 1924 Physics English Libersal A, B, 20
Foreign Arts '
Language College
ifathematics
211 Special Biology Agriculture Technical B, S,
high College
school
212 Blanket 1917 Liberel B. S. 12
Arts
College

102




DATA OBTAINED FROM THE STATE HOUSE (continued) f

213 Blanket 1924 A, B, 19
214 - Rural 1935 Normal 5 .
- school
2156 Regular 1930 Biology Agriculture Technical B, 8. 3
high Chemistry ) College
school Human Physiology
216 Special 1922 Art Liversl B, M. 4
high : Music - Arts
school College
217  Blanket 1924 Normal  Diploms 22
218 Regular 1924 Normal Diploma 12
' high
school
219 Supt. . 1939 Mathematics Libersl A, B.
Arts
College
220 1929 Nature Study Normal 3
221 Regular 1941 English B. 8.
high Mathematics
school -
222 Blanket 1917 Liberal A, B, 13
Life , Arts
College

202




DATA OBTAINED FROM THE STATE HOUSE (continued)

223 H. S. 1928 Physical Geog Industrial Normal B, S, 5
cert, X Arts
224  Regular Biology English P. H. B, 4
high Physical Geog.
school Human Physiology
226 El, prin., 1931 Normal Life 5
rural 2 yr.
226 Regular 1927 Biology English Normel A, B, 5
high Botany
school Chemistry
Physics
Humsn Physiology
227 Regular 1938 Biology Mathematics A, B. 11
high Botany .
school Physical Geog.
Humen Physiology
Hygiene
228 Regular 1939 Commercial B. S,
high Sub jects
school English
229  Voca- 1928 Biology Agriculture Teachers 2
tional Chemistry College
agriculture
230 Regular 1939 Biology English Liberal A, B, 5
high Physical Arts
school Education College

o
Ne)
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DATA OBTAINED FROM THE STATE HOUSE (continued)

251  Special Teachers B, S.
high College
school
232 Regular 1940 Biology Msthematics Liberal A, B.
: high Physics Arts
school College
233 Regular 1937
high
school
2324 Special 1940 Biology Home Teachers B, S,
high Chemistry Economics College :
school Physics
Hygiene
235 Regular 1925 Biology Mathematics A, B,
high Chemistry
school Physics
Physical Geog.
Total
256 Voc.~ 1940 Biotogy Home B. S,
H. Ec, Chemistry Economics :
Physics
Humsn Physiology
Hygiene
237 Regular 1939 English A, B.
high Foreign
school

Langusage
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DATA OBTAINED FROM THE STATE HOUSE (continued)

Regular 1926 Biology Mathematics Hormal A, B,
high Chemistry :
school Physics
Human Physiology
239 Voc, 1939 Chemistry Mathematics A, B, 9
chem. 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. 28
high 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.
Euman Physiology
243  Regular 1938 Biology A, B.
high Zoology
school Chemistry

Human Physiology
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DATA OBTAINED FROM THE STATE HOUSE (continued)

244

Regular

1937 Botany - English A, B,
high : Zoology 4
school Chemistry

Human Physiology




Other Institution

DATA SHEET
{ I. Name of Teacher
Last © First Middle
IT. Name of County Where Employed
ITI. License Held Date Issued
IV. Science Courses Pursued
Number|Hours {Total Creditsy Total
Name of Course of per Term | Sem. Hours
‘ Weeks | Week | Hours | Hours
A. Biology
B. Botany
C. Zoology
D. Chemigtry
E. Physics
F. Physical Geography
G. Economic Geography —
H. Human Physiology —
I. -
J. —
X.
L.
} v. Related and Unrelated Subject Groups (Check)
] 1. Art..oeiieiiii, 5. Home Economics 9. Music....... o
2. Commercial Subj. 6. Industrial Arts 10, Physical Ed.__
3. English..... core 7. Library Science 11. Social Stu..__
4. Foreign Lang.... 8. Mathematics.... 12.
:VI. Training Degree or Diploma
: Normal Teachers College Liberal Arts College e

! VII. Experience
| Number of Years

IITI. Comments

A
*
P
5
L 4
i
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209
TOTAL TERM~SEMESTER HOUR EQUIVALENTS
oe - Se - Se -~
Teach- Term mes- Teach- Term mes-~ Teach~ Term mes-
er hours ter ar hours ter er hours ter
' hours o hours ‘ hours
1 96 64 - .43 89 b9 85 134 89
2 56 3" 44 81 [5%: 86 92 61
{ 3 88 59 45 120 80 87 89 59
} 4 76 51 46 63 . 358 88 30 20
| 5 68 45 47 38 25 89 42 38
6 90 60 48 108 72 90 94 63
7 48 32 49 55 37 91 72 48
8 55 Y4 50 65 43 92 57 38
9 66 44 ' 51 39 26 93 40 27
10 48 32 b2 87 58 94 60 - 40
11 80 53 b3 108 e 95 28 19
12 32 21 b4 120 80 96 56 37
13- 81 b4 b5b - 90 60 a7 24 16
14 44 29 56 21 14 98 b4 . 36
15 54 36 57 93 62 99 49 33
16 40 27 b8 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 5y
' 20 64 43 62 100 67 104 80 513
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
b 25 129 86 67 94 63 109 40 27
A 26 63 42 68 26 17 - 110 67 45
4 27 61 41 69 74 49 111 49 33
E 28 85 b7 70 49 33 112 59 39
1 29 66 44 71 18 12 113 48 32
30 62 4] 72 33 22 114 94 63.
31 95 63 73 148 - 99 115 38 25
32 150 100 74 78 b2 116 66 44
33 59 39 75 94 63 117 b4 36
34 62 41 76 76 51 118 60 40
35 65 43 " 67 45 119 103 69
36 48 32 78 b4 36 120 72 48
; 37 42 28 79 . b4 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 22
41 101 67 83 89 - b9 125 24 16

42 57 98 84 52 356 126 26 17

-
.
S
-
<
|2
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TOTAL TERM~SEMESTER HOUR EQUIVALENTS (continued)

210

Se~ Se - Se-

Teach~ Term mes- Teach~- Term mes- Teach~ Term mes-

er hours ter er hours ter er hours ter
‘ hours o hours ' hours

127 64 45 147 Y¥i 51 166 112 7b
128 76 b1 148 48 31 167 59 39
129 39 26 149 70 47 168 62 41
120 66 44 150 64 43 169 49 33
131 25 17 151 40 27 170 58 39
122 84 b6 152 72 48 171 15353 31
133 68 45 153 b5 37 172 69 46
134 76 51 154 101 67 173 66 44
135 4% 31 155 28 19 174 ™ bl
136 80 53 156 B33 22 175 27 18
137 66 44 157 b8 39 176 5% 36
138 68 45 158 69 46 177 36 24
139 70 47 159 43 29 178 90 60
140 44 29 160 79 b3 179 2" 25
141 58 39 161 62 41 180 23 15
142 66 44 162 75 50 181 39 26
143 48 38 163 70 47 182 531 34
144 66 44 164 80 5% 183 25 23
145 63 42 165 78 b2 184 44 29
146 48 32




MEASURES OF CENTRAL TENDENCY AND VARIABILITY
TERM-SEMESTER HOUR EQUIVALENTS

Measures
- Means Medians Ranges g 's
Tables
© Term Se- Term Se- Term Se~ Term Se-
hours mester hours mester hours mester hours mester
hours hours hours hours
XI 10,9 7.2 9,09 6.06 _ 50 .4 33.6
XII  16.7 11.1 12.10  8.06 63.0  42.0
XIII 1.7 1.1 1.10  0.70 5.2 3.5
XIX 14.1 9.4 10.80 7.20 60.0 40,0
XXI1I 65.8 43,9 65,40 43,60 1056 70 ;:.fﬁf
: 59.3 39.5 59,60 39.70 102 68 ‘ DLt
76.9 51.3 77.50  B1.70 108 72 T

a\)
3
.
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