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Background and Academic Preparation of the Teachers 
of Science in the High Schools of Kansas 1955-1956 

By Weldon N. Baker and Merle E Brooks* 

INTRODUCTION 

If our nation is to provide the scientists that our society is demanding, 
then the supply of prospective scientists must be augmented at its source. 
The source is the secondary schools of our country. Maul (1956) states: 
"Slowly the realization is growing that it is in the high schools that talents 
are or are not identified, that native ability in certain fields is or is not nur- 
tured, that the ambition to further study is or is not fired, and that careers 
in science are or are not chosen. In short, the high school (more accurately, 
the high school teacher) is being recognized as the key to any successful 
effort to increase the supply of raw7 material from which engineers and 
scientists are made." 

The Forty-sixth Yearbook of the National Society for the Study of 
Education (1947) suggests that in any plan for the education and prepa- 
ration of prospective science teachers, first consideration must be given 
to the kinds of positions and the responsibilities such teachers generally 
fill. Breukelman and Andrews (1955) made a study of the offerings and 
enrollment in the sciences in Kansas high schools. Their study included 
the subjects taught by Kansas high school science teachers, identifying 
trends and making comparisons with the national situation in science edu- 
cation. 

The next consideration in formulating a plan of education for pros- 
pective teachers of science is a study of the academic preparation of the 
in-service teacher. It is also pertinent to know certain facts concerning the 
background of the in-service teacher and about his employment situation. 

The purposes of this study were ( 1 ) to investigate the academic 
preparation of the teachers of science in Kansas; (2)  to present data rele- 
vant to their background, their teaching assignment, and their teaching 
position; (3) to present information concerning the colleges from which 
they graduated. 

PREVIOUS STUDIES 

Comparative studies of the college preparation, teaching combina- 
tions, and salaries of Kansas high school teachers were made by Ridgway 
( 1931 ) , Irwin ! 1938), and Lockard ( 1946). The data for these studies 

*Dr. Weldon N. Baker is Professor of Physical Science and Dr. Merle E. Brooks is 
Associate Professor of Biology a t  Kansas State Teachers College, Emporia. 
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were compiled from the High School Principal's Organization Reports 
which are on file in the office of the State Superintendent of Public In- 
struction, Topeka, Kansas. Tr:~nscripts of' the teachers were not studied. 

There are unpublished master's theses relevant to science teachers 
of the state, such as those of Lessig (1942) and Perry (1952). 

Before World War I1 numerous studies were made concerning the 
academic preparation of the teachers of science. As early as 1907, the 
famous Committee of Seventeen emphasized academic preparation and 
professional training of science teachers. Others who investigated the 
preparation of science teachers were Koos and Woody (1919), Hutson 
( 1923), Peet (1933), Noll ( 1939), Watkins ( 1939), and Burnett ( 1942). 

* 
Summarization of the data from the above investigations indicated 

that ( 1) a large number of science teachers were insufficiently prepared 
for the sciences they were teaching, especially in the small high schools; 
( 2 )  the chemistry teachers were the best prepared; ( 3 )  the total training 
of only a few teachers fitted them to teach combinations of sciences. 

Since World War 11, studies have been made on the various phases 
of science teacher preparation in the surrounding states. Winans and Jean 
(1945) studied the status of junior and senior high school science teach- 
ers in the ~ u b l i c  schools of Colorado. The investigation, which was con- 
ducted by the questionnaire method, included data as to the size of thc: 
schools in which they taught, teaching combinations, majors, training, and 
degrees held. Winans and Jean concluded that the science teachers of the 
state, taken as a whole, had considerable training for their work, profes- 
sionally and academically, hut that in some cases, particularly in the 
smaller high schools, the training was decidedly inadequate. Since this 
study was based on 263 returns of n questionnaire sent to 449 teachers, 
it is possible that a preponderance of the better-trained teachers answered 
the questionnaire. 

Anderson ( 1954), in a study of 803 science teachers in the secondary 
schools of Oklahoma, investigated the academic preparation of the science 
teachers, and presented data concerning their teaching assignments, their 
teaching positions, and their certification, along with other information of 
curricular nature. The data for the study were obtained from the files in 
the office of the State Department of Education of Oklahoma. Anderson 
concluded that (1) many teachers of science in the secondary schools of 
Oklahoma had less than the minimum college background needed and 
( 2 )  new teachers of science or any teacher who plans to teach science in 
the smaller secondary schools of Oklahoma needs to be prepared to teach 
in at least four areas of science. 

Wyatt (1948) surveyed the academic preparation of 683 science 
teachers of R4issouri and compared their qualifications with the qualificu- 



tioils of Oklahoma, Kansas, Nebraska, Iowa, and Illinois teachers. The 
study indicated that the percentage of teachers failing to meet Missouri's 
certification requirement, 15 hours, in the sciences taught was greater in 
the contiguous states than in Missouri. 

MATERIALS AND METHODS 

This report is based on data concerning the secondary school teachers 
of Kansas who taught one or more science courses during the 1955-56 
school year, and concerning the 650 senior high schools and the 57 junior 
high schools where they taught. 

Data were obtained from the 1955-56 High School Principal's Or- 
ganization Reports on file at the State Department of Public Instruction 
and from the transcripts on file in the same department. Transcripts for the 
teachers who graduated from Kansas State Teachers College of Emporia, 
Kansds State Teachers College of Pittsburg, and Fort Hays Kansas State 
College before 1947 were obtained by going directly to the respective 
registrars' off ices. 

The items recorded coilcerning the employing school of each teacher 
were: locution and name; population of city in or near where the school 
was located; class of school; type of organization; enrollment; size of last 
graduating class. 

The items recorded about each teacher were: name and population 
of city where teacher graduated from high school; years of experience in 
present position; total years of teaching experience; school from which 
the bachelor's degree was received; number of years since graduation, 
school from which the master's degree was received; number of years since 
receiving the master's degree; science courses taught during 1955-56; 
major field of interest; teaching level (junior or senior high school) ; age; 
academic preparation-credit hours in all biological and physical sciences. 

A total of 1177 teachers were teaching one or more science courses 
in the secondary schools of Kansas. The transcripts of 1144 of these science 
teachers were studied, and the credit hours in each subject in the sciences 
recorded. The other 33 transcripts either were not on file at the Kansas 
State Department of Public Instruction or it was impossible to read the 
microfilm copy. 

MAJOR FINDINGS O F  THE STUDY 

Kansas, a farming state, has a relatively large number of small rural 
secondary schools. Five hundred twenty-seven teachers of science, or 4G 
per cent, were teaching in schools with enrollrnents of less than 100 stu- 
dents, and an additional 398, or 35 per cent, were teaching in schools with 



enrollments of 100 to 499. Only 54, or 5 per cent, were teaching in schools 
with more than 1000 students. In fact, there were only 12 such schools 
in the state. The small schools were located i~ rural areas and small towns. 
with 596, or 52 per cent, of the teachers employed in towns of less than 
1000 people. 

CLASS O F  SCHOOLS IN WHICH TE-~CHEHS u 7 ~ ~ ~  EMPLOYED 

The Kansas State Department of Public Instruction maintains certain 
policies in accrediting and classifying Kansas high schools. Classification 
is based upon data reported in the High School Principal's Organization 
Keport and in most cases by personal visitation to the school. The sec- 
ondary schools are classified A, B, C, 01. X I  for an indefinite period except 
that no minimum school ( M )  shall be so accredited for more than two 
successive years. The rating of the school is based on ( 1 )  excellence of 
administration, ( 2 )  effectiveness of the school program in terms of cur- 
riculum, building and equipment, library and special services, and teacher 
preparation, i 3 )  evidence of good relationship between faculty, students, 
board of education, and community, and ( 4 )  enrollment. The minimuni 
enrollment for a Class A school is 60 and for a Class B school 40. Of the 
650 senior high schools accredited in 19.55-56, 337 were able to achievt- 
the Class A rating. 

Seven hundred twenty, or 63 per cent, of the science teachers werc 
employed in the 337 Class A Kansas secondary schools. One hundred 
sixty-eight teachers, or 15 per cent, were employed in the 123 Class B 
schools, and 197, or 17 per cent, were employed in the 170 Class C 
schools. Twenty Class M secondary schools employed 22 science teachers. 

COLLEGES FROM WHICH TEACHERS RECEIVED BACHELOR'S DEGREES 

Nine hundred nine, or 79 per cent, of the 1139 texchers for whom 
records were complete were graduates of Kansas colleges and universities. 
Of these, 565, or 49 per cent, were graduates of the five state colleges in 
Kansas; 299, or 25 per cent, were graduates of Kansas independent col- 
leges; and 52, or 5 per cent, were graduates of Kansas municipal univer- 
sities. The two states, other than Kansas, furnishing the most teachers were 
Oklahoma with 82, or 7 per cent, and Missouri with 45, or 4 per cent. 

The source of teachers by type ot college is given in Table I. This 
includes both those who graduated within the stnte :ind those who graci- 
uated outside the state. The 444 graduating from teachers colleges com- 
prised 39 per cent of the total. In this tabulation, Fort Hays Kansas State 
College was considered a teacher5 college, since it resembles those schools 
at Empork and Pittsburg more than the schools in any of the other cate- 
gories. This percentage is somewhat higher than the national percentage ot 
science teachers graduating from teachers colleges. Three hundred 
seventy-four, or 33 per cent, graduated from indepedent colleges; 269, 



or 23 .per cent, from state colleges and universities other than state teach- 
ers colleges; and 52, or 5 per cent, from municipal universities. 

The teachers of science are a comparatively young group with rela- 
tively few years of experience. Almost half of them, or 49 per cent, were 
under 35, while only 25 per cent were above 50. As might be expected 
from the foregoing figures, more than half of the teachers, or 53 per cent, 
had less than nine years of teaching experience; 111most a third: or 32 per 
cent, had less than five years. Moreover, these few years of teaching ex- 
perience were often divided among several schools, for 707, or 61 per cent, 
of the teachers had less than five years of experience in their current school. 

TEACHEHS HOLDING THE ~IASTER'S DEGHEE 

Approximately one-third, or 365, of the 1144 science teachers had 
master's degrees. More than half of these degrees were obtained since 
1948, and about two-thirds of them were obtained from the five state col- 

TABLE I 

TYPE OF COLLEGE FROM WHICH THE SCIENCE 
TEACHERS OBTAINED BACHELOR'S DEGREE 

Type of College Number Per Cent 

Teachers colleges 444 39 

Independent colleges 374 3 3 

State colleges and universities 
other than teachers collcges 269 

Municipal universiticv 52  

Information not available 

Totals 

Read table thus :  444, or 3 9  per cent, of the graduates obt,ained their 
bachelor's degree from teachers collenes. 

leges of Kansas. From the standpoint of academic preparation for science 
teaching, it should be noted that more than half of these degrees were in 
education rather than in science. 

POPUI,ATION OF CITY IN ~ ~ H I C E I  TEACHERS GI~ADUATED FROM 
HIGH SCEIOOL 

Of the 1144 science teachers on which data were compiled, 802, or 
70 per cent, were graduates of Kansas high schools. More than one-fourth 
of these 802 teachers, 213, came from Kansas towns whose population was 
less than 500, as indicated in the High School Principal's Organization 



Keports. However, during the 1955-56 school year, 425 science teachers 
were employed in towns with a ~ o ~ u l a t i o n  less than 500. Thus, Kansas 
towns in this population range produced only about one-half as many 
teachers as they were employing. 

Three hundred forty, or 42 per cent, of the science teachers who 
were graduates of Kansas high schools were from cities with a population 
of 1000 or less, while 596, or 52, per cent, of all the science teachers were 
employed in towns of this size. 

A similar situation existed in the large cities wit11 a population over 
50,000. Only 64 teachers were graduates of high scllools in these large 
cities, whereas 145 science teachers were employed there. 

The cities having the best record in this regard were those with a 
population range between 10,000 and 20,000. They produced 116 teach- 
ers, more than enough to supply the 93 they employed. No doubt one 
major factor in this situation is the fact that the two largest teachers col- 
leges and a disproportionate number of the other teacher-producing col- 
leges are located in cities of this population range. 

Table I1 lists the major fields of the 1015 science teachers whose aca- 
demic majors were readily ascertainable from their transcripts. The majors 
of 129 of the 1144 teachers were not ascertained. Those in administration 
were listed as such rather than by their undergraduate majors. The largest 
science groups were Biology, 157, General or Physical Science, 90, and 
Chemistry, 84. Of the non-science majors the largest group was Physical 
Education with 169. There were 86 Home Economics majors, 86 Mathe- 
matics majors, 51 Industrial Arts majors, and 45 Social Science majors. 

Table I11 shows the distribution in major fields among the various 
age groups of science teachers. The Physical Education majors were con- 
centrated in the three lower age groups, 20 to 35 years. This large group, 
whose major interest is outside the sciences, apparently tends to leave the 
field of science teaching, another possibility being that the teaching of 
science by Physical Education majors is a relatively recent development. 

Table IV shows the majors of the science teilchers by the colleges 
from which they graduated. Kansas State Teachers College of Emporia 
graduated more teachers, 50, who majored in science than any other in- 
dividual school, most of them in Biology? Physics, and General or Physicill 
Science. Non-state-supported schools produced almost half the Chemistry 
majors, 40 out of 84, and more than :I third of the Biology majors, 58 out 
of 15'7. 

SCIENCES TAUGHT 

Table V shows the number of teachers teaching each of the listed 
science subjects. Individuals teaching combinations of science subjects 



TABLE I1 

ACADEMIC MAJORS OF SCIENCE TEACHERS 

Majors  Number  Per  Cent 

General Science 
13iological Science 

Biology 
Botany 
Zoology 
Entomology 
Hacteriology 
Agriculture 

Physical Science 
Chemist ry  
Physics 
Geology 
Engineer ins  

Other  Majors  
Administration 
Home Economics 
Indust r ia l  Ar t s  
Mathemat ics  
Physical Education 
Social Science 
Ar t  
Bible 
Business 
Education 
Engl ish  
Foreign Lanauage  
Heal th  
Music 
Philosophy 
Psychology 
Veterinary 

Information Incomplete 

Totals 

Read table t h u s :  90, or 7.9 per  cent,  of t h e  1144 Kansas  h igh  school 
science teachers majored in General Science. 

,Ire counted under each subject. The largest number, 539, were teaching 
Biology. Four hundred eighty-eight were teaching General Science, 251 
were teaching Physics, 225 were teaching Chemistry, and 131 were teach- 
ing Junior High Science. 

The course combinations taught by science teachers are given in 
Table V1. Where only one or two science courses were offered in the 
school, the teacher ot those science subjects was assigned to teach several 
non-science courses. In other cases, the principal WCLS teaching a science 
course. Six hundred eighty-nine teachers were teaching only one science 
course. This should not be interpreted to mean th,~t there were 689 science 
teachers teaching science full-time; actually there were fewer than 50 full- 
time biology teachers, fewer than 10 full-time chemistry teachers, and even 
a smaller number teaching full-time in Physics. Two hundred twenty-nine 
taught Biology as their only science subject. -4 similar situiltion existed in 
General Science, where 200 were teaching General Science as their only 
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TABLE V 

NUMBER OF SCIENCE TEACHERS 
TEACHING EACH OF TYE MAIN 

SCIENCE SUBJECTS 

Subject 

-- 

Number of Teachers 

Biology 539 

General Science 4 8 8  

Physics 2 5 1 

Chemistry 226  

Junior High Science 131 

Read table thus: 539 teachers were teaching Bi- 
ology. Most of them were teaching other science 
or non-science courses also. 

science subject. Eighty-three taught Physics only, and 50 taught Chem- 
istry only. Three hundred twenty were teaching two different science 
courses. The most frequent combination was General Science and Biology, 
with 143 teachers. One hundred four teachers taught three science courses 
and 30 taught four courses. Further analysis of these data show that 798, 
or 70 per cent, of the teachers taught either Biology or General Science or 
both. 

ACADEMIC PREPARATION OF THE TEACHERS 
IN THE BTOLOC~CAL AND PHYSICAL SCIENCES 

This portion of the study concerns the academic preparation of the 
in-service science teachers of Kansas. Most previous studies on the aca- 
demic preparation of science teachers have been based on the number of 
hours of college credit in science, or in the broad fields of science, such as 
Biology, Chemistry, and Physics. 

In the present study, the individual courses or groups of: closely re- 
lated courses have been recorded and tabulated. Thus, it was possible to 
determine the college preparation of the teachers in all of the main fields 
of preparation: General Biology, Botany, Chemistry, Physics, and 
Zoology. 

It should be noted that some of the teachers may have additional 
preparation which does not appear in these data, that is, credit earned 
subsequent to the filing of the most recent transcript. 

Biological Science 
Table VII shows that 45 per cent of the science teachers had some 

credit in General Biology, and that 627, or 55 per cent, of them had no 



TABLE VI 

NUMBER OF SCIENCE TEACHERS TEACHING ONE OR 
MORE SCIENCE COURSES 

Course Combinations Number  of Teachers  

ONE COURSE 
Biology 
General Science 
Junior  High Science 
Physics 
Chemistry 
Physiology 
Laboratory Science 
Othera (Zooloay, etc.)  

TOTAL 

T W O  COURSES 
Genera; Science and Biology 
General Science and  Physics  
Biology and Chemist ry  
Chemist ry  and  Physics  
Generai Science and Chemistry 
Biology and Physics  
Biology and Physiolagy 
Biology and  Jun io r  High  Science 
Biology and  Laboratory  Science 
Riology and  Others  
Physics  and  Laboratory  Science 
General Scicnce and  Laboratory  Science 
Other  two  course combinations 

TOTAL, 

T H R E E  COURSES 
General Science, Biology, and  Chemist ry  
General Science, Biology, and  Physics  
Biology, Chemistry,  and  Physics  
General Science, Chemistry,  a n d  Physics  
Other  th ree  course combinations 

TOTAL 
FOUR COURSES 

Genera: Science, Biology .Chemistry, and  Physics  
Other  fou r  course combinations 

TOTAL 

Read table t h u s :  229 teachers  were  teaching Biology a s  thei r  only 
scjence course. Most  of t h e m  were teaching one or  more  non- 
sclence courses also. 

credit in General Biology. This does not mean an entire lack of credit in 
the field of Biology, since many colleges do not have courses in General 
Biology, but enroll beginning students in General Botany or General 
Zoology. Relatively small numbers of teachers had college credit in Ge- 
netics, Field Biology, and Agriculture. 

Table VIII shows that 479 teachers, or 42 per cent, had credit in Gen- 
cral Botany, that 327, or 29 per cent, had Bacteriology, but that only 
negligible numbers had credit in any other advanced work in Botany. 

Table IX indicates a similar situation in regard to Zoology, but more 
of the teachers had both basic and advanced work in Zoology than in 
Botany. 



TABLE VII 

NUMBER OF SCIENCE TEACHERS WITH INDICATED CREDIT 
HOURS IN COLLEGE BIOLOGY 

Credit General Field Other 
Hours Biology Genetics Courses Biology Agriculture 

More than 
9 hours 17  0  

Teachers 
with 
credit 517 2 6 0  147 311 152 

Per cent 
with 
credit 4 5 2 2  1 3 2 7 13 

Read table thus:  One science teacher had one semester hour of collene credit in General 
Uiology: a total of 517, or 45 per cent, of the science teachers had collerre credlt 
in General Biology. 

Plzysicnl Science 

Fifty per cent of the teachers of science had college credit in Physics I, 
and 33 per cent had credit in Physics I1 (Table X) .  Only a few teachers 
had credit in advanced courses in Physics. 

More teachers of science had a course in Chemistry than in any other 
college science. Only 29 per cent of the teachers were without credit in 
beginning Chemistry. Chemistry 11, which in some colleges is Qualit. '1 t' ive 
Analysis, had been studied by 39 per cent of the science teachers. Only 23 
per cent had Organic Chemistry, and cven fewer had other advanced 
courses in Chemistry (Table XI) .  

Preparation in relation to stlhjects tnt~gl.lt 
Since there is no general agreement as to the academic preparation 

and subject-matter competence of the science teacher, the authors have 
:trbitrarily chosen what they considered to be ten basic science courses 
that are essential for the effective teaching of high school science. 

Table XI1 shows the "baqic ten" and gives the number and per cent 
of the teachers with credit in the respective subjects. With the exception 
of Field Biology and Modern Physics, these ten are the courses most fre- 



TABLE VIII 

NUMBER OF SCIENCE TEACHERS WITH INDICATED CREDIT HOURS 
IN COLLEGE BOTANY 

Microbiology 
Credit General or Plant Plant Plant 
Hours Hotany Bacteriology Anatomy Morphology Physiolozy 

More than 
9 hours 2 1 4  0 0 0 

Teachers 
with 
credit 4 7 9  3 2 7  22  25 26  

Per cent 
with 
credit 4 2  2 9 2 2 2  

Read table thus :  One science teacher haC one semester hour college credit in General 
Botany; 4 7 9 ,  or 4 2  per cent, of t h e  science teachers had college credit in General 
Botany. 

quently taken by the in-service teachers of Kansas, in the preparation for 
science teaching. Qualitative Analysis was combined with Chemistry IJ 
since in many schools Qualitative Analysis follows Chemistry I .  

The college courses taken most frequently by the group as a whole 
were Chemistry I (71 per cent),  Zoology (55  per cent), Physics (51 per 
cent), and Chemistry I1 (50  per cent).  The general science teachers and 
the junior high science teachen had essentially the same preparation as 
the entire group. 

In the "basic ten" courses, the chemistry teachers had the most credit. 
Ninety-six per cent had Chemistry I, 80 per cent Chemistry 11, and 56 per 
cent Organic Chemistry. Seventy-one per cent had Physics I ,  55 per cent 
Physics 11, and 53  per cent Zoology. 

The physics teachers showed about the same preparation in both 
first-year physics and first-year chemistry: eighty-four per cent had 
Physics I and 66 per cent Physics 11; 83 per cent had Chemistry I and 66 
per cent Chemistry 11. The physics teachers' preparation in the biological 
sciences was below the average of the whole group. 

Of the biology teachers, 66 per cent had credit in Zoology, 58 per 
cent in Botany, and 47 per cent in General Biology. In some colleges "Gen- 
eral Biology" is actually a course in Zoology and Botany. This made it 



TABLE IX 

NUMBER OF SCIENCE TEACHERS WITH INDICATED CREDIT 
HOURS IN COLLEGE ZOOLOGY 

Credit  Genera! Comp. Human  & Ento-  
Hours  Zoology Anat.  Gen. Phys .  Embryology mology 

More t h a n  
9 hour s  26 3 9 0 1 

Teachers  
with 
credit  583 1 9 4  .5lS 112 7 1 

P e r  cent 
wi th  
credit  5 1 1 i 45 10 6 

Read table t h u s :  One science teacher had one semester  hour  of college credit  in Gen- 
era l  Zoology: 583, o r  51 per  cent ,  of t h e  science teachers  had college credit  in 
General Zoology. 

difficult to determine whether or not a given individual had actually taken 
Zoology and Botany. Table XI11 lists the teachers who had no college 
credit in any of these three courses: General Biology, Botany, and Zo- 
ology. Forty-one, or 7.6 per cent, of the biology teachers and eighty-six, or 
17.7 per cent, of the general science teachers did not have any college 
credit in General Biology, Botany, and Zoology. 

Preparation in relation to age 
The academic preparation in the ten basic science courses analyzed 

in relation to age of teacher is given in Table XIV. The teachers between 
the ages of 46 and 50 years of age had the highest percentage of "basic" 
courses, rating high in Botany, Zoology, Chemistry I, Chemistry 11, and 
Organic Chemistry. However, the teachers between 51 and 55 years of age 
had the highest percentage of courses in Physics I and Physics 11. The per- 
centage of teachers with credit in Physics and Chemistry was less among 
the younger teachers than among the older teachers. This might be ex- 
pected, since Table XI11 on academic majors shows that there were a 
higher percentage of non-science majors among the younger teachers than 
among the older ones. The high percentage of credit in General Biology 
among the younger teachers is no doubt due to the fact that General Bi- 
ology is a relatively recent addition to the science curriculum of the col- 
leges. 
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TABLE XI11 

SCIENCE TEACHERS WHO HAD NO COLLEGE CREDIT IN 
GENERAL BIOLOGY, BOTANY, AND ZOOLOGY 

Number Per Cent 
Without , Without 

Science Teachers Number Credit Credit 

All Science Teachers 1144 188 16.4 

Biology Teachers 539 4 1 7.6 

General Science Teachers 188 8 6 17.7 

Junior High Science Teachers 131 1 X 13.7 

Read table thus :  Of the 1144 science teachers, 188. or 16.4 per cent, had no credit in 
General Riology, Botany, and Zoology. 

Preparation in relation to class of school in which teaching 
The classification of Kansas high schools into Classes A, By C, and M 

is determined in part by the academic preparation of the teachers. Table 
XV shows that the science teachers in the Class A schools had credit in 
slightly more science courses than those in the other three classes. This is 
to be expected since the requirements are higher for teachers in Class A 
schools. There were no appreciable differences among the Class B, C, and 
M schools in the preparation of their science teachers. The preparation of 
teachers in Class B, C, and M schools was somewhat lower in the physical 
sciences than that of the teachers in Class A schools. 

The science course preparation of the science teachers who were 
graduates of the different colleges is given in Tables XVI to XXII. Be- 
cause of the number of courses involved, these data are difficult to analyze. 
Of the 146 science teachers who were graduates of Kansas State College 
(Table XVI), a relatively higher percentage, as compared with the entire 
group of science teachers, had credit in the beginning college courses, such 
as Botany, Zoology, Chemistry I and 11, Organic Chemistry, and Physics 
I and 11. On the other hand, these teachers had taken relatively fewer ad- 
vanced courses than the average for the entire group. 

The 123 teachers who were graduates of Kansas State Teachers Col- 
lege of Emporia (Table XVII) had credit in a relatively higher percentage 
of advanced courses. This agrees with the data of Table IV on academic 
majors, which shows that Kansas State Teachers College of Emporia had 
produced the largest number of science teachers who had academic 
majors in one of the science fields. 
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The 296 teachers who were graduates of the other three state schools 
(Tables XVIII, SIX,  and XX) had credit in somewhat fewer science 
courses than those from Kansas State College and Kansas State Teachers 
College of Emporia. 

The 52 graduates of the two municipal universities (Tables XXI and 
XXII) had credit in relatively fewer courses in science, particularly in the 
physical sciences. 

Tlze primary objective of the present stltdy wits to obtain illformation 
concerning the academic preparation of the teachers of science in Kansas. 
These data show that many teachers did not have courses in one or more 
of the sciences. This is evident when 55 per cent of the teachers did not 
have a course in General Biology, 49 per cent did not have a course in 
General Zoology, 58 per cent did not have a course in Botany, 50 per cent 
did not have a course in Physics 1, and 29 per cent did not have a course 
in beginning Chemistry. Because of the interrelationship of the sciences, it 
is considered desirable in the understanding of any science to have basic 
knowledge of the other sciences. This would imply that the science teach- 
er should have broad training in the sciences as well as sufficient specinli- 
zation to teach one or lnore sciences, such its Biology, Physics, or Chem- 
istry. 

A report by the Co-operative Committee on Science Teaching (1946) 
recommends that approximately one-half of the work for the baccalaureate 
degree for the science teacher be in the sciences. This report agrees with 
the recommendation of the National Society for the Study of Education 
(1946) which suggests the following program for training teachers: 

,4. For all prospective tea.chers of science in secondary grades: 

1. Survey or integrated course in biological science (drawing 
from anatomy, bacteriology, botany, ecology, entomology, 
health, physiology, and zoology, and possibly others, includ- 
ing lectures, laboratory, field work). 9 to 12 semester hours 

2. Survey or integrated course in physical science (drawing 
from astronomy, chemistry, geology, meteorology, and phys- 

ics, and possil~ly others, and including lectures, laboratory, 
ilnd field trips or excursions). 9 to 12 semester hours 

:3. Survey or integrated course in social science (drawing from 
anthropology, the development of civilization, American his- 
tory with emphasis on economic, geographic, and sociological 
factors, and the development of political and social institu- 
tions and problems-lectures, laboratory and field work using 
the community as a laboratory). 9 to 12 semester hours 



4. Algebra, plane geometry, and trigonometry. 
2 high school units or 9 semester hours 

B. In addition to the above, prospective teachers of general science 
in junior high school grades would take: 
1. Courses in botany, human physiology, and /or zoology. 

9 to 12  semester hours 
2. Courses in chemistry and/or physics. 9 to 12 semester hours 
3. Coui-ses in astronomy, geology, meteorology, and/or physical 

geography. 9 to 12  semester hours 

Prospective teachers of science in senior high school grades 
would take, in addition to the survey courses 1, 2, and 3, the 
following: 
1. Additional work in ( a )  biological sciences (including both 

botany and zoology), or ( b )  chemistry or ( c )  physics to ob- 
tain a total in one area including the corresponding survey 
course of at  least 24 semester hours. 

2, Additional work in the two areas not chosen in ( 1 )  to ob- 
tain with the other science survey an avertlge of 18  semester 
hours in each or a total ~f 36 semester hours. 

If the above recommended program comprising a minimum of 60 
semester hours in science, with 24 semester hours in one science and ap- 
proximately 18 semester hours in each of the other sciences, were adopted, 
the assumption might follow that teaching of science in the high schools 
should be more effective. 

I11 a recommendation made by the Southeastern Conference on Bi- 
ology Teaching of the National Association of Biology Teachers ( 1955), 
it was agreed that a balanced program for the biology teacher to be com- 
pleted in four years would leave much to be desired. However, the Con- 
ference took a realistic view of the high school teaching situation as it ex- 
ists now and recommended as minimum requirements the following pro- 
gram for the prospective high school teacher: 

a. A college major (i .  e., a minimum of 24 semester hours) in thc 
biological sciences, to include one year of general biology, or 
equivalent courses in general botany and general zoology (in- 
corporating the subject matter areas of morphology, tilxonomy, 
physiology and health, ecology and conservation, heredity and 
development, evolution and paleontology), with at least one- 
third of the total content devoted to plant science. Course work 
11eyoiid the first year should include field studies. 

1). One year of chemistry, with laboratory work. It  was recommend- 
ed that this work include organic chemistry a s  it applies to living 
things. 



c. One year of physics, with laboratory work. 

d. One half-year of earth science. 

e .  One year of mathematics. 

f. Educi~tion courses to meet state certification requirements, with 
;I course in methods of teaching high school biology strongly re- 
commended. Professional education courses should include ex- 
periences in the following areas: 

( 1) The nature of the learning process. 

( 2 )  Human growth and development. 

( 3 )  Professional laboratory experiences. 

( 4 )  Internship. 

(5) Group dynamics. 

( 6 )  The secondary school program (the role of the school in 
society, curriculum, history and philosophy of education, 
and the like). 

( 7)  Testing and evaluation. 

g. Appropriate general education courses (humanities, social sci- 
ences, and communication skills) required of other high school 
teachers. 

It  should be noted that the above recommendatiorzs point to the need 
of a well-rounded academic program in the training of science teachers. 
It  is especially desirable that the general ~cience teacher be adequately 
prepared in all of the science areas. While it was apparent from this study 
that a large number of non-science majors were teaching General Science, 
it seems highly improbable that these teachers who had only a minor in 
science could be well prepared in all the areas. The above-mentioned re- 
port of the Co-operative Committee on Science Teaching (1946) further 
recommends that certification to teach General Science be limited to those 
having college courses in all the subjects concerned in General Science- 
Botany, Zoology, Physics, and Chemistry. 

The authors feel that it would be a waste of time to point a firzger of 
blame for the less-than-ideal situation in regard to the preparation of sci- 
ence teachers in Kansas. It  is rather their purpose to call attention to metlz- 
ods of attack on the problem which would seem to show most chance of 
success. 

A division of the problem into two general areas of attack naturally 
presents itself: the continued improvement in the academic background 
of the in-service science teacher, and the improvement in preparation of 
the science teacher-in-training. 
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NEEDED RESEARCH I N  SCIENCE EDUCATION IN KANSAS 

Topics which showed promise of providing additional information 
needed to better understand teachers of science and their problems were 
suggested by the findings of the present study. It would be significant to 
know at what age the individual became interested in science, and what 
the experiences were that influelwed him in his choice of science teaching. 
What is the relative importance of the grade school teacher, the high 
school teacher, and the parentsso far as their influence on career choice 
is concerned? 

What is the correlation between academic preparation and the qual- 
ity of teaching? A long-range program might be set up and carried to com- 
pletion on the accomplishments of pupi l swho studied under a science 
teacher with a bare minimum of preparation to teach science as compared 
to students with equal measurable ability who studied under a well-pre- 
pared science teacher. 

Research is needed in the type and amount of equipment that is ne- 
cessary to teach science effectively. Especially in the smaller schools, it 
seems probable from a study of individual teacher records that equipment 
available determined course offerings rather than teacher preparation. Is 
the well-equipped laboratory rlecessary to "get across" the experiments 
and significant information that is essentiill to the training of scientists? 
How does home-made equipment compare with the purchased equipment 
iis an effective teaching tool? If scientific equipment is necessary, what are 
the minimum requirements in each area? 

Research should 11e conducted to ascertain what is an equitable teach- 
ing load for the science teacher. The school boards and .~dministrators of 
our high schools must realize that the science teacher is more burdened 
with difl'erent kinds of work than ally other teacher. Since most science 
courses require lal~oratory work, material, supplies, and equipment must 
be ordered, designed, and prepared. Also, at the close of each class period 
the materials must be disassembled, cleancd, and stored. 

What provisions are made for the science teacher to plan and execute 
field trips? Most Kansas high schools are located near excellent field areas 
that would serve as teaching laboratories. Table VII shows that only 1 3  
per cent of the science teachers of Kansas had any academic preparation 
in field biology. Further studies should be made to find out what role field 
trips should play in the study of the sciences. 

There is a real need for identification of the child with a special ap- 
titude for science. Since most science programs are geared toward the 
average student, the gifted children are often overlooked and neglected. 
What provisions are made to identify and counsel the child with special 
ahilitv in science2 How much time should 11e allotted the interested stu- 



dent to set up individual 1ai)oratory l~rojects? What role does the partici- 
pation in science fairs, junior Acildelny of Science, and Science Talent 
Search play in attracting the good student to the sciences? How much 
of the science teachers' time should be allotted to the special student? 

What are the factors influencing "turnover" among science teachers-- 
limitation on earnings, professional standing, improper placement, iintl 
sense of failure due to inadequate training? 

What would be the effect of a standardization of teaching combina- 
tions in the srrialler schools? Would changes in placement procedures re- 
duce the "square peg in a round hole" 

KECOMMENDATIONS 

The following suggestions may prove helpful to those engaged in the 
advising of science teachers-in-training: 
1. The academic preparation of the science teacher should iilclude ,I 

il 1)alanced program in ljoth the physical nnci 1)iological sciences. 
2. Preparation in the subject taught should exceed by a wide margin the 

six hours minimum now required in Kansas certification requirements. 
3. All science te;lcl~ers should meet the Class A recluirements for science 

teachers. The student in the Class C school is us much entitled to a 
well-prepared teacher as is the student in the Class A school. 

4. Biology teachers should have college preparztion in the basic courses 
of botany, zoology, and iield hiology. Such subjects as health, hygiene, 
foods, nutrition, and farnl crops are of secondary importance to thc 
prospective biology teachel, nntl should not satisfy the requirements 
for science teaching. 

5. The general science teacher should be the most broadly trained of any 
of  the science teachers. He should take as many as possible of the fol- 
lowing courses: chemistly, physics, botany, zoology, physiology, hu- 
man anatomy, genetics, geology, astronomy, and microbiology. 

6 .  The prospective science teacher should be urged to extend his train- 
ing through a fifth year of college work, in order that he may enter his 
profession adequately prepared for the responsibilities that are his. 

SUMMARY 

1. The High School Principal's Organiziltion Reports of the 650 uccredi- 
ted senior hiqh schools and the 57 accredited junior high schools 
were examined for data concerning science teaching in K:~nsns high 
schools in 1955-56. 

2. The college transcripts of 1144 of the 1177 teachers of science were 
examined. All college credit in the sciences was recorded. 

3. Items recorded concerning each employing school were: locatiorl ,lnd 



llame; population of city where located; class of school; type of or- 
ganization; enrollment; size of last graduating class. 
Items recorded for each teacher were: name and population of city 
where teacher griiduated from high school; years of experience in 
present position; total years of teaching experience; school from 
which the bachelor's degree was received; number of years since 
graduation; school from which the master's degree was received; 
number of years since receiving master's degree; science courses 
taught during 1055-56; major field of interest; junior or senior high 
school teacher; average grade; age; academic preparation-credit 
hours in all biological and physical sciences. 
Forty-six per ceni of the science teachers were teaching in schools 
with an enrollment of less than 100 students. 
Sixty-three per cent of the teachers were employed in Class A 
schools. 
Forty-nine per cent of the teachers were graduates of the five Kansas 
state schools; 25 per cent were graduates of Kansas independent col- 
leges, and 5 per cent were graduates of Kansas murlicipal universi- 
ties. Thirty-nine per cent \ver,3 graduates of teachers colleges, both 
within and outside of Kansas. 
Forty-nine per cent of the science teachers were under 35 years of 
age. 
Fifty-three per cent of the science teachers had fewer than nine years 
of teaching experience. Sixty-one per cent had fewer than five years 
of experience at their 1955-56 position. 
Thirty-two per cent of the science teachers had master's degrees. A 
majority of these master's degrees were in Education. 
Seventy per cent of the science teachers graduated from Kansas high 
schools. 
Two hundred thirteen teachers graduated from high schools located 
in cities of less than 500. These same schools employ 425 science 
teachers. 
One hundred sixteen teiichers graduated fl-om high schools located 
in cities of between 10,000 and 20,000 population. These schools 
employ only 93 science teachers. 
One hulldred fifty-seven science teachers majored in Biology, 90 in 
General Science, and 84 in Chemistry. In addition, 169 Physical Ed- 
ucation majors, 96 Home Economics majors, 86 Mathematics majors, 
51 Industrial Arts majors, and 45 Social Science majors were teach- 
ing science. 
Five hundred thirty-nine science teachers were teaching Biology, 
488 General Science, 2-51 Physics, 225 Chemistry, and 131 Junior 
High Science. 



18. Forty per cent of the science teachers taught from two to four dif- 
ferent science courses. Seventy per cent of the science teachers 
taught either Biology or General Science or both. 

17. Forty-five per cent of the science teachers had credit in General Bi- 
ology, 22 per cent in Genetics, 42 per cent in General Botany, and 
29 per cent in Microbiology. 

18. Fifty-one per cent of the science teachers had credit. in General Zo- 
ology, 45 per cent in Human and General Physiology. 

19. Fifty per cent- of the science teachers had credit in Physics I but only 
33 per cent had credit in Physics 11. 

20. Seventy-one per cent of the science teachers had credit in Chemistry I, 
39 per cent in Chemistry 11, 27 per cent in Organic Chemistry, and 19 
per cent in Qualitative Analysis. 

21. Forty-one, or 7.6 per cent, of the biology teachers and 86, or 17.7 per 
cent, of the general science teachers had no academic prepilration in 
General Biology, Botsny, and Zoology. 

22. The teachers between the ages of 46 and 50 had more credit in such 
basic courses as Botany, Zoology, Chemistry I, Chemistry 11, and 
Organic Chemistry than any other age group. 

23. The younger science teacllers did not have As much credit in Physics 
and Chemistry as any other age group. 

24. The science teachers in Class A high schools had taken a few rnorca 
science courses than those teaching in Class B, C, and h1 schools. 
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