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Chapter 1
INTRODUCTION

Teacheré of science in the Kansas publice schools meet many
varying conditions and expectations. Schools in Kansas range from the
very small with fewer than 50 students to very large schools with more
than 2,500 students. The science teacher may be the only science teacher
in the school or he may be one of many. The science teacher may have
full-time status teaching four or more science classes daily or he may
teach only one science class and also be required to teach such diverse
subjects as social science, athleties, driver education or other courses.

Therefore, it is important that a science teacher or prospective
science teacher learn the various conditions under which Kansas teachers
have been expected to teach in the past, This report includes a sumary
of all the available research done on the status of science teaching in

the state of Kansas,
PURPOSE OF STUDY

The history of science teaching and its growth is the concern
of all involved with science, In order to fully understand the present
problems in science teaching in Kansas one must be aware of its past
failures and achievements. The teacher or prospective teacher who
recognizes the advancements of his predecessors is better equipped to
formulate realistic plans for his role in the future development of

science.



The purpose of this paper was to present a'bibliography and
summaries of the available research on the subjeet of the status of
science teaching in Kansas from 1936 to 1971. This paper was intended
as a guide to further study by briefly summarizing each report available
at Farrell Library, Kansas State University, and studies supplied by
educators (see method of study) in the state of Kansas.

Thus, this information concerning the status of science teaching
in Kansas should be a factor in the total preparation of future science
teachers in Kansas. The author has attempted to catalogue this infor-
mation in a meaningful way for use by those preparing for a career in

the public schools of Kansas or those already in service.
METHOD OF STUDY

An investigation of literature relative to this subject was
conducted from sources located at Farrell Library, Kansas State University.
A letter was also sent to each of thirty-seven science educators in the
state of Kansas requesting assistance securing bibliographic information
or copies of studies pertaining to this subject. A list of individuals
and addresses to whom the letters were sent and a copy of the letters
are included in the Appendix. In addition three other letters were sent

as a follow-up to the responses that were returned.
DEFINITIONS OF TERMS USED

BSCS - Biological Science Curriculum Study.

Elementary Schools - Schools in Kansas which include grades X-6.

Four Basic Sciences - Blology, chemistry, physics, and general

science.



Mll-time Science Teacher - Teacher who teaches four or more

geience courses daily.

High School - Kansas schools which include grades 9-12 umless
otherwise stated.

Junior High School - Separately organized school including
grades 7-9 unless otherwise stated.

Part-time Science Teacher - Teacher who teaches at least one
seience course per day but no more than three science courses per day.

Secondary Schools - Junior and senior high schools in Kansas;

Kansas schools which include grades 7, 8, 9, 10, 11, or 12,
Senior High School - Kansas schools which include grades 10-12

wnless otherwise stated.
DESIGHN AND LIMITATIONS OF THE STUDY

The report was organized chronologically beginning with the
earliest study. The studies were separated by the surnames of the
suthors and the years applicable to the period covered by the study.

In those studies which did not include research over a particular span

of time the publishing date was used instead. The bibliography was
limited to those materials available at Farrell Library, Kansas State
University and materials sent by science educators in the state (see
method of study). A review of literature was also included on the status
of science teaching on a national level giving a brief summary of the past
development of the status of science teaching in secondary and elementary
achools.

The report summaries were intended as guides to further study

and include only the highlights of these reports.



Chapter 2
REVIEW OF LITERATURE

Much has been written about the status of science teaching on
a national level. Research journals, books, and professional journals
abound with accounts of various studies and opinions of recognized
experts on teacher education. A complete spectrum of copinions exists
with the recommendations almost as widely divergent.

The push for a college degree for all teachers was begun in the
1930's. This was delayed because of the shortage of personnel during
World War II but was again renewed because of the increase in educational
level of the general population after the war.

In 1949, Cahoon quoted the President's Scientific Research Board
on Manpower for recommendations in regard to the pre-science training of
gsecondary school seience teachers:

(a) Certification should be in closely related subjects within
the broad area of science and mathematics. (b) Approximately one-half
the program or sixty semester hours should be allotted to the compre-
hensive teaching area of science and mathematies. (e¢) Every teacher
of science should complete the basic courses (six to ten semester hours
each) in biology, chemistry, mathematics and physics. (d) A minimum of
eighteen semester hours of study should be required for certification
in a particular subject. (e) The comprehensive area should include
study beyond the basic course in at least two and preferably three of
the sciences (the other sixty semester hours will allow for eighteen
hours each in three subjects and the six hour basic course in the
fourth). (f) Certification for general science should require broad
preparation including college courses in all the subjects concerned
in general science. The prospective general science teacher should
meet the requirements suggested above and in addition should complete
a one semester basic course in astronomy and in geology.L

lgeience and Public Policy, Vol. 4, p. 59, cited by G. P. Cahoon,
"Teaching Science for General Education in the Secondary School," School
Seience and Math, 49, 287 (April, 1949).
4



A national study by the National Education Assoclation Research
Division (1959) was done by Smith and Homman, The study showed that
49.3 percent of science teachers were full-time science teachers. Five
percent had nine or less hours in science and 0.3 percent had no science
training at all, Also, between 21 and 22 percent had less than twenty
eredit hours in the science fields. The authors further stated that the
figures indicated a better situation than actually existed because the
figures do not consider the appropriateness of the person's science back-
ground to his teaching position. Finally, they concluded that the four
year bachelor's degree program is becoming less and less adequate as
preliminary training for secondary science teaching.2

In a report by the National Association of State Directors of
Teacher Evaluation and Certification, and the American Association for
the Advancement of Science, it was noted from a survey including 1,230
seience teachers that 99 percent of the teachers held bachelor's degrees,
29 percent had master's degrees, and many had substantial amounts of
course work to their credit beyond that required for their master's
degrees, but only 40 percent had credit beyond the requirements in the

subjects they taught. It was concluded that science teachers need better

prepara‘bion.3

®Herbert A. Smith and Guy B, Homman, "The Academic and Pro-
fessional Preparation of Teachers of Science," Review of Educational
Research, 31, 291-294 (June, 1961).

3Nationa1 Agsociation of State Directors of Teacher Evaluation
and Certification and the American Association for the Advancement of

Seience, Secondary School Science and Mathematics Teachers Character-
istics and Service Loads (1963).




Much of the focus of the early sixties was on the science
programs in the schools and on the teachers who were charged with
responsibility for teaching science. Early attention was given to
upgrading the education of the secondary science teacher. But the
movement also included the elementary school with the education of
elementary teachers being serutinized for competency in science.
Botween the years 1960 and 1964, the Kational Science Foumdation and
other foundations‘spent rillions of dollars on in-service education
for both secondary and elementary science tes.chers.4

In the mid-sixties the education of elementary teachers was
being given much more attention as evidenced by research studies and
recormendations from professional groups and authorities on teacher
training. James B. Conant recommended & plan for the education of
elementary teachers which would_include 12 semester hours of physical
and bioclogical science in addition to any survey course in those
subjects., This waé glso in addition to any methods courses for teaching
science in the elementary schcol. His recommendation was formulated
after a study of teacher training institutions of all sizes and types
in all fifty states. His research revealed that more than half of the
institutions included in his survey required more semester hours in

physical education or art than they required in the sciences.5

4p1fred de Grazia and David Sohn, Revolution in Teaching
(New York: Bantum Books, 1964), pp. 184-186,

5James B. Conant, The Bducation of American Teachers (New York:
McGraw-Hill Book Company, 1963), pp. 34-110.



Not all persons concerned with education, especially elementary
education, held that a teacher's training in the sciences was important
to good teaching. There were those who believed that seience can be
effectively taught by the teacher who is trained in the understanding
of children and in genersl methods of teaching. Grade Teacher had a
special issue on science and stated that the job was to teach children
how to live and work in a science oriented world. They generally felt
that teachers should be taught to teach first.®

Many new senior high school, jumior high school and elementary
programs in seience were developed in the sixties and are continuing in
the seventies. Most of these science studies are already well
established on a national scale with published materials already in use.
They show promise of making wnique contributions to science instruction.
More and more colleges are instituting new types of training programs.
Summer institutes and in-service institutes are good examples of new

jdeas for training teachers.

6Toni Taylor, "Anybody Here Get A in Science,™ Grade Teacher,
82,5 (January, 1965).



Chapter 3
FINDINGS

While studies on the status of science teaching were quite pro-
1lifiec on a national level, studies in the state of Kansas from 1936 to
1971 were scanty indeed. After much research only 25 studies could be
found at Farrell Library, Kansas State University. Of the 37 letters
senf to science educators five were returned with three educators making
further recommendations as to possible sources of information.

Most of the research studies, especially the early studies (1960
and earlier), just reported raw data and did not include conclusions nor
recammendations. Any conclusions or recommendations made by authors in
the subsequent studies were included in the following corresponding
sumaries of their studies. Following are reports on the above mentioned

25 studies:

Aln (1936-1937)"

The study used as a source of information was the High School
Principal's Reports for the school years of 1936-1937 and 1929-1930.,
These reports are on file in the office of the State Department of
Education at Topeka, Kansas. The reports used in the 1936-1937 school
year involved 15 high schools in cities of 1st class, 70 high schools

70. W. Alm, "The Report of the Cammittee to Study Educational
Trends in Secondary Schools of the State with Respect to Basiec Sciences,”
Transactions of the Kansas Academy of Science, 41, 275-294 (1938).

8



in cities of 2nd class and 148 high schools in cities of 3rd eclass.
Another report (1929-1930) was used for comparison. This included
70 high schools in cities of 2nd class. The report included Sth
through 12th grades in the 2nd and 3rd class cities.
The study gave general facts about enrollment in the Kansas
high schools and the number of students graduating for each class of
cities-(lst, 2nd, 3rd; 1936-1937, and 2nd; 1929-1930). It gave
estimated enrollments in different sciences (the basic four of biology,
chemiétny, physiecs, and general science plus agriculture, botany,
physical geography, physiology and psychology) of all Kansas high schools,
The study further showed how many teachers were teaching each of
the nine different science courses and the educational attainment of each
teacher plus the number of semester hours of college preparation for the
science courses they were teaching. It also gave a break-down on the
teachers who had and who had not graduated from college and the number
of semester hours for those who had not.
The study was mainly based on facts alone and no major com-
parisons, trends, or conclusions were drawn leaving this task "with
those who are authorities in the basic sciences, those who know or
set the educational policies of the community, and those who are

authorities in secondary educa.tion."8

81bid., p. 292.
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Irvin (1937-1938)9

The report covered aspects of teaching in the Kansas senior high
schools concerning 5,200 senior high school teachers in the state. The
data was taken from the High School Principals! Reports to the Office of
the State Superintendent for the years 1937-1938.

It compared a study done by Ridgeway (C. W. Ridgeway's report
was "A Comparative Study of the Training and Teaching Combinations of
Kansas High School Teachers") in 1930 to the present study--showing that
the number of science teachers teaching only one field increased from
15 percent in 1930 to 34 percent for the years 1937-1938.

0f subjects taught in combinations with seience courses, those
most frequently taught were mathemstics and social studies.

Of 616 science teachers, 96 percent had a msjor or minor in a
seience and 34 percent were full-time science teachers. A breakdown
of science with other teaching combinations was given and the percent of
teachers teaching the combinations. Also, the supply of teachers found
in the different academic fields was given. Salaries were reduced for
science teachers from 1930 to 1938 from an average of $1,821 to an
average of $1,259. Data showing the kinds of degrees held by the science
teachers was also given.

The report covered practically all fields in addition to science.
But data from the report was used occasionally in the subsequent science

reports,

9Frank L. Irwin, "A Comparative Study of the College Preparation,
Teaching Cambinations and Salaries of Kansas High School Teachers (1938),"

Kansas_State Teachers College of Fmporia Bulletin of Information, 15,
1-38 (1938).




Reed (1940-1950)10

The report showed trends in science teaching over the decade of
1940-1950. A questionnaire was sent to each of 645 high schools in
Kansas of which only 237 were returned and only 100 were ccmplete enough
for the study. No mention was given of what report was used for the 1940
study. Population data was taken from the 1950 Educational Directory.

Trends in curriculum were given in general science, biology,
physics, chemistry, physiology and health education with comparisons
between 1940 and 1950 being done for each of four different population
groups of schools.

A table showing subjects added to the curriculum was given.
Eleven different subjects were included.

Eleven different categories for teaching methods were used to
show percentage of schools reporting increased use of these techniques
as compared to the four basic courses and physiology and health education.

Trends in teacher preparation, teacher experience and teacher
salaries were also included in the report.

A comparison was shoun between a Federal Survey and the 1950
Kansas Survey.

Some of the significant points of the report were: (1) increase
in percentage of schools offering general bioclogy from 70 to 90; (2)
increased average enrollment per school in general biology from 56.3 to
81.7; and (3) increase in average salary from $1,863.14 to $3,246.31.

10Homer B, Reed, "Irends in Science Teaching in Kansas High
Schools for the Years 1940-1950," Transactions of the Kansas Academy
of Science, 54, 515-525 (1951).




Breukelman and Andrews (1951-1952)11

The paper presented data whose main purpose was to show:

(1) offerings and enrollments in the sciences in Kansas high
schools; (2) the subjects taught by Kansas high school science
teachers; (3) some of the trends as revealed by comparison with
previous studies; and (4) some comparisons with the national
situation in science education.l?

The data was collected from the 1951 High School Principals!
Organizational Reports. Junior high schools were included in the report
if 9th grade science was taught. Seventh and 8th grade science courses
ueré not included in the study. Therefore, 654 or 99 percent of the
senior high schools and 25 or 42 percent of the junior high schools were
included in the report. Of the senior high schools 576 of the 659
consisted of grades 9-12.

The report broke down the data to show the size of the high
school as compared with the number of science courses offered, and the
type of curriculum offered, namely general science, biology, chemistry
and physies.

The report tabulated other kinds of science courses offered with
respect to the size of school. There were eleven different science
courses included here besides the basic four.

The basic four science classes were also broken down with regard

to total enrollments of students, class gsizes and number of sections in

each of the schools of different sizes.

Ljohn Breukelman and Ted F. Andrews, "Offerings and Enrollments
in the Secondary School Sciences in Kansas in 1951-1952," Emporia State
Reseerch Studies, 1, 1-32 (1953).

121bid., p. 5.
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The report showed the relationships between school size and
number of full-time and part-time teachers and the average number of
science pupils per science teacher., It also related size of school
with number and kinds of nonscience courses taught by general science,
biology, chemistry, and physics teachers.

The report showed trends in science teaching by comparing the
data for the 1951-1952 study with studies done on national and loecal
levels in 1945-1946; 1937-1938; and 1930-1931.

The reporf concluded that there were 752 part-time seience
teachers and 177 full-time science teachers leading to the recommen-
dation that the future science teacher prepare himself in one other
teaching field. All secondary school teachers should have at least
9-12 hours in ore of the following areas: biological sciences, physical
gclences and social sciences plus two high school units or nine semester
hours of math. In addition to the above, junior high school teachers of
general science should have 9-12 hours of botany, human physiology and/or
zoology; 9-12 hours in chemistry and/or physics; and 9-12 hours in
astronomy, geology, meteorology and/or physical geographﬁ. Prosgpective
senior high school teachers should obtain additional hours (at least 24)
in either biological sclences, chemlstry or physics and broaden his
perspective by choosing courses in the other two fields for an average
of 18 semester hours. In other words, the prospective high school
teacher should have a total of 60 semester hours of science with 24 hours
in one science and 18 hours in the other two seciences recommended.

The development of a one year physical science course was recom-

mended with the hope of improving enrollments in chemistry and physies.
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It was also recommended that those high school science teachers who

teach only science courses should get an advanced degree.

Breukelman and Andrews (1954-1955)13

The study was done after a three year interval from the previous
study covering the 1951-1952 school year by Breukelman. The objectives
and purpose of the stﬁﬂy were to show:

(1) offerings and enrollments in the sciences in Kansas high
schools; (2) the subjects taught by Kansas high school science
teachers; (3) some of the trends as revealed by comparison with
previous studies; and (4) some comparisons with the national
situation in science education.l4

The study was based on data found in the 1954 High School
Principals' Organization Reports with the same limitations as the pre-
vious Breukelman study. One hundred percent or 650 of the accredited
high schools and 37 or 65 percent of the junior high schools were
ineluded in the study.

The 9th grade was the only grade included in the junior high
school data where science was taught, Of the 650 senior high schools,
there were 563 high schools consisting of grades 9-12 and 87 high
schools of grades 10-12.

The report showed the relationship between size of schools com-

pared to the number of schools teaching the four main secience courses

(general science, biology, chemistry, and physics).

13John Breukelman and Ted F. Andrews, "Offerings and Enrollments
in the Secondary School Sciences in Kansas in 1954-1955," Emporia State
Research Studies, 4, 1-38 (1956).

Mlbido’ PQ 5.
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Comparisons were done between this report and the 1953 and 1951
studies regarding the percentage of schools offering the four main
sciences. A comparison was made between size of school and number of
schools offering other science courses besides the main four,

Enrollment data was calculated for each of the four main science
courses relating them to size of school. Average enrollments in each
of the four main sciences were included in the study plus a comparison of
these enrollments with other studies.

The relationship between class size and number of sections
compared with the size of the school was done breaking it down into
each of the four main sciences.

Full-time and part-time teachers along with average number of
science pupils per science teacher was compared with size of school.
Also compared with size of school was the number of non-science courses
taught by general science teachers, biology teachers, chemistry teachers
and physics teachers.

A comparison was made between the 1951 study and the present
study regarding number of non-science courses taught by general science,
biology, chemistry and physics teachers plus a comparison of enrollments
in the four main sciences.

Trends also were analyzed dealing with number of teachers
teaching science and teaching science only; number of schools offering
the four main sciences; number of classes offered in four main sciences;
nunber of students enrolled in the four main sciences; plus other data
from Alm's study of 1938, and other national and state studies.

Science teachers in the 687 high schools taught a total of
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2,473 non-science courses. There were 877 part-time science teachers
and 219 full-time science teachers in 1954-1955. Again, science
teachers were encouraged not to specialize in one field but to be
prepared in at least one other field for teaching.

"Physical education" and science teaching were looked upon as
not being a good teaching combination as both are very time consuming.
Also, since most teachers have to prepare for and teach many different
labs a recommendation was given that the teaching load for one teacher
éhould include no'more than four laboratory classes per day.

As a result of the inadequate preparation and overloading of
science teachers, the report concluded that sciences are the most
inadequately taught subjects.

A minimm of 60 semester hours in science was recommended with
2/ hours in one science and 18 hours in each of the other sciences. A
recomendation for providing a fhysical science course was made; its
objectives, organization and limitations., They also made the recommen-
dation that general science be shifted to junior high school and a course

in physical science be offered at the 9th grade level.

Baker and Brooks (1955-1956)17

The study investigated the academic preparation of the teachers
of science in Kansas; presented data regarding background, teaching
assignment and position; and presented information from the colleges

from which they graduated.

15ye1don N. Bsker and Merle E, Brooks, "Background and Academic
Preparation of the Teachers of Science in the High Schools of Kansas
1955-1956," Emporia State Research Studies, 6, 1-40 (1957).
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The rebort based its data on secondary school teachers who
taught at least one science course during the 1955-1956 school year.

The study included 650 senior high schools and 57 junior high schools
with 1,177 teachers being studied. Data was obtained from the 1955-
1956 High School Prinecipals' Organization Reports on file at the State
Department of Public Instruction and also fram 1,144 transcripts of
the 1,177 teachers. The other 33 transcripts were not on file or the
nicrofilm copy was illegible.

The report showed the location and name of the employing school,
population of city where school was located, class of school, type of
organization, enrollment and size of last graduating class.

The report gave data on colleges where teachers recelved
bachelor's degrees, age of teachers, number of teachers holding master's
degrees, academic majors of science teachers by age and alma maters,

The number of science teachers teaching each of the four main
sciences plus junior high science was done along with the number of
science teachers teaching one or more scilence courses.

The academic preparation of the teachers in biology, botany,
zoology, physics and chemistry was given., Also the academic preparation
in ten basic courses in science was given grouped by subject taught, by
age group and class of school in which employed.

Tables showing the credit hours in the science courses of
graduates from Kansas State College, College of Emporia, Goilega of
Pittshurg, Fort Hays Kansas State College, Kansas University, Washburm
University, and Wichita University were presented.

A brief discussion of other studies was included in the report
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as was a discussion on additional research needed for science education
in Kansas.
Six recommendations were given:

1. The academic preparation of the science teacher should
include a balanced program in both the physical and biological
sciences.

2, Preparation in the subject taught should exceed by a wide
margin the six hours minimum now required in Kansas certification
requirenments,

3. A1l science teachers should meet the Class A requirements
for science teachers. The student in the Class C school is as much
entitled to a well-prepared teacher as is the student in the Class A
school.

4. Blology teachers should have college preparation in the basic
courses of botany, zoology, and field biology. Such subjects as
health, hygiene, foods, nutrition, and farm crops are of secondary
importance to the prospective biology teacher, and should not satisfy
the requirements for science teaching.

5. The general science teacher should be the most broadly
trained of any of the sclence teachers., He should take as many as
possible of the following courses: chemistry, physics, botany,
zoology, physiology, buman anatomy, genetics, geology, astroncmy,
and microbiology.

6. The prospective science teacher should be urged to extend
his training through a fifth year of college work, in order that he

mey enter his profession adequately prepared for the responsibilities
that are his.16

Peddicord (1957-1958)17

The study investigated the number and percentage of pupils
enrolled in the areas of mathematics and science for the years 1957-

1958 in Kansas high schools.

161434, , p. 37.

lqRita Rae Peddicord, "Enrollment in High School Mathematics and
Seience in Kansas," (Unpublished Master's Report, Kansas State University,
Manhattan, Kansas, 1959), pp. 1-25.
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The data was collected from the Annual Prineipals' Reports for
the Year 1957-1958. Four hundred ninety-eight schools were included in
the study.

The study gave the percentage of students enrolled in science
and compared enrollments with those for the school year 1953-1954. The
sciences were broken down into the four main sciences plus physiology
and botany with percentage of pupils enroclled in each subject.

It was concluded that many schools offered only general science
ér biology and scﬁools could not afford adequate equipment and facilities
for physics and chemistry. There was only a slight increase in enrollment
from 1953-1954 to 1957-1958 in the sciences.

Novak and Brooks (1 )18

The article deazlt with the college preparation needed to teach
science in high school. Questionnaires were mailed to 253 science
teachers selected at random from a list of Kansas high school science
teachers. Subsequently, 196 or 77.4 percent were returned and analyzed.

A table was given which included a list of college courses the
teachers deemed essential, helpful or of little value and an absolute
minimum necessary to teach the four main science courses in high school,

Results of the survey suggested that science teachers in Kansas
recoammended a minimum preparation of at least one year of college work
in the subject taught. WNo course, however, had an absclute minimum

hours recommended by more than 80 percent of the teachers. The authors

13Joseph D. Novak and Merle E. Brooks, "College Preparation of
Science Teachers," The Science Teacher, 26, 473-477 (1959).
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inferred then that some science teachers presumed that a subject such
as physics could be taught without any college preparation.

If 50 percent of the teachers recommending an "essential® for a
course is used as a standard for preparation of courses then general
science teachers should have Physics I, General Biology, and Chemistry I.
Chemistry teachers should have Chemistry I and II, Organic Chemistry and
Qualitative Analysis. Fhysics teachers should have General Physies I
and II and Modern Physics. Biology teachers should have General Biology
(with laboratory), General Zoology, General Botany, and Human Anatomy

and Physiology.

Breukelman (1960)17

The paper was a "report on soﬁe of the activities, particularly
those since 1956, of the Committee on Educational Trends in Science
Teaching."z0 It also gave a detailed report on the 1959-1960 con-
ferences of the Academy.

The first part of the paper gave resumes of two previous reports
already reported upon. Alm (1938) was compared with Breukelman and
Andrews (1954-1955) and Baker and Brooks (1957). The report, Reed (1951),
by the Academy was summarized in this paper.

A report was made on various informal meetings held in 1957.

The purpose of the meetings was to study the articulation between

19John Breukelman, "The Science Teacher Improvement Program of
the Kansas Academy of Science," Transactions of the Kansas Academy of
Science, 63, 1-60 (1960).

201pbid,
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eollege and high school science programs and courses. It was decided
that other aspects of science teaching should be studied,

Other meetings were held involving a study of the certification
requirements for secondary teachers of science in Kansas and guide lines
for future study and discussion. A summary of the meetings was given
with the recammendations for certification. Support was requested for
two major projects at another meeting on Jwne 27, 1958.

The remainder of the paper dealt with the second project known
hereafter as Project II called "The Science Certification Requirements
Improvement and Teacher Education Improvement Program,"

National Science Foundation supported Project II and two confer-
ences of high school and college science teachers were held. The study
reported on these conferences and who attended, what was discussed, and
recormendations in each of the four main sciences for certification and
preparation. Science supervisor training and preparation was discussed
at the conferences with recormendations for preparation.

In addition, conferences on physical science certification and
preparation recommendations were held in Salina and Manhattan, Kansas.
Fowr appendixes were included in the paper. Appendix A was the "AAAS
Report on Preparation of High School Science Teachers." Appendix B
was "Sumary of Deliberastion of Science Groups at Kansas TEPS Con-
ference, 1952." Both of these dealt with recommendations for certifi-
cation and preparation of science teachers on a national level.
Appendix C was a "List of Participants and Committee Members" (gave
neme, address and school taught). Appendix D was the "Preliminary

Letter Sent to Those Invited to the Salina Conference."



Breukelman and Frazier (1960-1961)%t

The study was done after a 5-year interval from the 1954-1955
study by Breukelman and Andrews. The objectives and purpose of the
study were to show:

(1) the offerings and enrollments in the sciences in Kansas
junior and senior high schools; (2) the subjects taught by Kansas
junior and senior high school science teachers; (3) the major trends
in science teaching as revealed by comparison with previous studies;
and (4) certain comparisons with the national situation in science
education. 22

The study was based on data found in the 1960 High School
Principals! Crganization Reports with the same limitations as the
previous two studies except that senior high scheools and junior high
schools vere treated separately. WNinety-nine percent or 604 of the
accredited senior high schools were used with senior high school being
defined as all 2-year, 3-year, and 4~year high schools and also 6-year
high schools where junior high schools were not separated from senior
high schools. All senior high schools used in the study were accredited
and all junior high schools were accredited except one. The number of
junior high schools included in the study was 92.

The report separated into two parts: the "Offerings and Enroll-
ments in Senior High School" and "Offerings and Enrollments in Junior
High School."

The report compared the size of school with the number of

schools offering from one to four or more science courses, number of

2 5ohn Breukelman and Ralph P, Frazier, "Offerings and Enroll-
ments in the Secondary School Sciences in Kansas in 1960-1961,"
Emporia State Research Studies, 10, 1-48 (1961).

22Tbid., p. 5.
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schools offering all of the fowr main science courses, and mumber of
gchools offering different science courses other than the four main
science courses (28 different courses were mentioned).

A comparison was made from this report and the 1954-1955 and
1951-1952 studies regarding the percentage of schools offering the four
main sclences.

Enrollment data was calculated for each of the four maln science
courses relating them to size of school. Average enrollments in each of
the four main sciences were included in the study plus a comparison of
these enrollments with the two previous studies.

The relationship between class size and number of sections
campared with the size of the school was done breaking it down into each
of the four main sciences.

Full-time and part-time teachers along with average number of
science pupils per science teacher were compared with size of school.
Also compared with the size of school was the number of non-science
courses taught by general sclence teachers, biology teachers, chemistry
teachers and physics teachers.

The second part of the report dealing with the junior high school
showed data comparing size of school with (1) number of schools offering
seience in 7th, 8th, 9th and other grades; (2) mumber of schools offering
the sciences by grades; and (3) kinds of science courses taught and
nurber of junior high schools offering each coursse.

A relationship between size of school and non-science courses
taught by junior high seience teachers was made as was the relationship
between size of school and enrollments in jumior high school science

eourses.
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The number of sections of sclence offered and class size as
compared to size of school was given. The number of full-time and part-
time science teachers as compared with size of school was also given.

A comparison was made between the 1951-1952 studies and the
present study regarding number and percent of schools in each size group.

Trends were analyzed dealing with number of science courses
offered by the schools, number of schools offering four main sciences,
science offerings other than four main sciences, number of teachers
teaching science and number teaching science only, number of non-science
courses taught by general science, biology, chemistry and physics
teachers, total number of students enrolled in the fouwr main courses,
and the percentage of pupils in last four grades in public high school
taking science courses from 1889 through 1959. According to the study,
1,136 different teachers taught science in the 604 aceredited senior
high schools. It was noted that the full-time science teacher should
increase his emphasis on preparation for science teaching by taking
courses relevant to science but not necessarily science in order to
develop a better perspective concerning the impact of science on our
society.

Also implied in the data was the recommendation that colleges
should plan programs designed especlally for junior high school science
teachers.

Recommendations were given that separate certification of high
school biology, physical science, and general science teachers be
considered.

A table showing a summary of requirements for teaching the four
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main sciences and physical science was included with a discussion on
the table.

It was implied that colleges should immediately take responsi-
bility to train or lend in-service assistance to teachers of science who
are faced witk science teaching problems. It should take into accoumt
the modern development of science for the high school student and keep

the teacher abreast of new developments in secience.

Breukelman and Frazier !12@1)23

The paper was a report on two National Science Foundation Academy
Conferences, "III" at Lawrence, Kansas, and "IV" at Hays, Kansas. The
subject for these conferences was the curriculum for teachers of science
at all levels through senlor high school.

The Lawrence Conference included several discussions. Some of
the areas presented were as follows: pre-service science education for
the elementary teachers, junior high and senior high school teachers;
science responsibilities of colleges of teacher education to in-service
elementary, junior and senior high school teachers; methods of improve-
ment of science teaching competence of in-service K-12 teachers;
supervisory positions needed at various grade levels; and opportunities
and responsibilities of the teacher, college and administration in
developing a K~12 science program.

It was decided that junior high science teschers should be broadly

educated in science and colleges should offer a major in general science.

23John Breukelman and Ralph P. Frazier, "The Science Teacher
Improvement Program of the Kansas Academy of Science (Second Report),"
Transactions of the Kansas Academy of Science, 64, 237-257 (1961).
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The Hays conference discussed two questions:

I. What kinds of data are needed for the formulation of college
programs in science for the following?
A. Pre-service elementary school teachers,
B. Pre-service junior high school science teachers.
C. In-service elementary school teachers.
D. In-service junior high school science teachers.

IT. Vhat kinds of studies should be made by the loecal school to
aid the colleges in determining their science programs for
the following?

A, Pre-service elementary school teachers.
B. Pre-service junior high school secience teachers.,
C. In-service elementary school teachers.
D. In-service junior high school science teachers.24
The discussion that ensued resulted in many recommendations for
kinds of surveys and data needed and were reported in the paper.

Two Appendixes were included. Appendix A gave tables from

Breukelmen (1961) dealing with enrollments in jumior and senior high
schools. Appendix B was a list of participants in the conferences with

their addressés.

Cook (1961-1966)37
The study covered most curriculums including seience from 1961

to 1966. The data was obtained from the Junior High School Principals'
Organization Reports from 1961 to 1966,

The study concluded that some Kansas schools were breaking down
general science into life science, physical secience and earth science;
that some were extending general science to a full year course and that

much new equipment had been received for the laboratories,

2hTbid,, p. 243.

25Maureen Ann Cook, "A Study of the Changes in the Kansas Junior
High School Curriculum from 1961 to 1966" (Unpublished Master's Report,
Kensas State University, Manhattan, Kansas, 1966), pp. 1-34.
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The study included only two pages on science and very weak data

was given to support the statements made by the author.

Breukelman and Frazier !1262)26
The paper was a report on two National Science Foundation Academy

Conferences, "V" at Emporia, Kansas, and "VI" at Dodge City, Kansas. The
conferences were held October 238, 1961, and April 7, 1962, respectively.
The subject for these conferences was the curriculum for junior high
school science teachers.

The Emporia Conference was opened with the purpose of discussing
and exploring all aspects of the colleges' junior high school science
teacher preparation. A sumary of the discussions were included in the
report with the following recommendations made:

(1) Practice teaching should be done at level the prospective
teacher will teach.

(2) Earth Science preparation should include geology, physical
geograrhy, meteorology, climatology, and astronomy.

(3) Highly flexible graduate programs should be developed for
the junior high teacher,

(4) Better science textbooks should be written.

(5) Colleges should have better programs for the jumior high
school teacher.

(6) The junior high school teacher should be better prepared
concerning his role in the jumior high school.

26John Breukelman and Ralph P. Frazier, "The Science Teacher
Improvement Program of the Kansas Acgdemy of Science (Third Report),"

Transactions of the Kensas Academy of Science, 65, 154-177 (1962).
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The Dodge City conference dealt with the most desirable program
for teacher preparation of senior high school teachers and the desirable
college science curriculum for teachers of junior and senior level seience.

It was decided that a junior high school science teacher should .
have a broad academic preparation in biological, earth and physical
gelences with a major in one of the sciences, Flans for the future should
be formulated and student teaching done in blocks of full-time teaching
at the level and subject in which student plans to teach. Methods classes
?hould include philosophy of seience and scientific methods of inquiry.
In-service night or weekend courses should be established. Certification
requirements were discussed but further study was needed.

Also in the report a summary of "Guidelines for the Preparation
of Junior High School Science Teachers," was prepared by the National
Association of State Directors of Teacher Education and Certification
and the American Association fo¥ the Advancement of Seience.

Mn Appendix was included which listed participants in the con-

ferences with their addresses.

Breukelmsn aend Frazier (1262—1963)27

The study was done after a two-year interval from the previous
study covering the 1960-1961 school year by Breukelmsn and Frazier. The

objective and purpose of the present study were "to provide up-to-date

27John Breukelman and Ralph P. Frazier, "Offerings and Enroll-
ments in Junior High School Science in Kansas in 1962-1963," Emporia
State Research Studies, 12, 1-19 (1963).
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information on offerings and enrollments in science courses in Kansas
Junior high schools.“28

The study was based on data found in the Junior High School
Principals! Organization Reports for 1962-1963. One hundred percent or
96 separately organized junior high schools plus data from the 7th, Sth,
and 9th grades of 25 six-year schools were included in the study.

The number and type of separately organized and accredited junior
high schools in Kansas from the years 1951-1963 were given.

The study showed the relationship between size of school and
number of schools in each size group offering junior high seiences, by
grades; science enrollments in the junior high school sciences; kinds
of seience courses taught and number of junlor high schools offering
each course; number of full-time and part-time science teachers and the
average number of pupils taught by each; classification of all full-time
Jjunior high school science teachers; and non-science courses taught by
junior high school science teachers,

Enrollment figures were given in the 7th, 8th, and 9th grades
in different kinds of junior high schools.

A report on the certification requirements for teachers was
included along with a comparison between size of school and highest
degrees and types of certificates held by Kansas junior high school
science teachers.

The report did not go into any more detail regardiné highest
degree and type of certificate held. No implications were included

leaving that task to the conferences of the Kansas Academy of Science.

281144. , p. 6.



Hatkins (1962-1963)%7

The study investigated the academic preparation in science of
chemistry teachers in Kansas high schools. The data was obtained from
the 1962-1963 High School Principals! Organizational Reports. Four
hundred thirty-three chemistry teachers were included in the study.

Relationships between size of school and number of chemistry
teachers, percent of total number of teachers, chemistry offerings,
nunber of teachers with Master's degrees, number of credits in
chemistry, number of credits in teaching area, number of part-time
science teachers, number of full-time science teachers, number of
full-time chemistry teachers, preparation of full-time and part-time
seience teachers and full-time chemistry teachers, and preparation of
chemistry teachers was given.

The report concluded that size of school and teachers' academic
preparation were related with teachers in larger schools better prepared.
The average teacher had 20 hours in chemistry and 54 hours totally in
gscience teaching area. The study further showed that chemistry teachers
had more chemistry preparation than that required by Kansas State

Department of Public Instruction.

Breukelman and Frazier (1963)30

The paper was a report on two National Seience Foundation Academy

29Marilyn Mauck Watkins, "Academic Preparation in Science of Chem-
jstry Teachers in the Kansas High Schools 1962-1963" (Unpublished Master's
Report, Kansas State University, Manhattan, Kansas, 1963), pp. 1-27.

30Jonn Breukelman and Ralph P. Frazier, "The Science Teacher
Improvement Program of the Kansas Academy of Science (Fourth Report),"
Trensactions of the Kansas Academy of Science, 66, 315-333 (1963).
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Conferences, "VII" at Pittsburg, Kansas, and "VIII" at McPherson College.
The conferences were held October 13, 1962, and April 20, 1963,
respectively. The subject for these conferences was the college level
science curriculum for teachers in the elementary grades.

| The Pittsburg Conference was opened with an address by Kenneth
D, George, Imstructor in Science Education at the University of Kansas.
Some of the important aspects of his speech were quoted in the report.
$he conference then discussed the science content desirable for an
elementary teachef. Some general points of agreement in the discussion
were as follows:

1. "Future elementary teachers should take at least cne lab-
oratory course each in physical science and biological science, plus
a special course in science for the elementary school teacher."31

2. Methods courses should be taught by science educators.

3. Colleges should provide courses for prospective and in-
service science teachers.

4. Teacher-aids should be made available along with science
consultants.

The McFherson conference dealt with "the minimum curriculum
offerings for pre-service teachers, and the course in the teaching of
science at the elementary lBVel."32

A1l groups decided that both biological and physical science
courses should be taken by elementary teachers and that these courses

should precede the methods science course, Also, ways to help in-service

A1pid., p. 320.
321bid., p. 322.
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teachers were discussed. Some suggestions were: in-service meetings

of elementary teachers, science institutes, and workshops. Many other
topics and suggestions were given at both conferences but nothing could

be decided upon by all. Several Appendixes uere-included with Appendix A
being the elementary science teacher program of Kansas State Teachers
College; Appendix B — recommendations of the Mathematical Association

of fmerica for teachers of elementery school mathematics; and Appendix C -~
1list of participants at the conferences along with their addresses.

Rolfs (1963-1964)>

The study investigated the academic science, professional and
general educational preparation of the begimning high school biology
teachers in Kansas for the school year 1963-1964.

Data wag obtained from the 1963-1964 High School Principals'
Organizational Reports., The study included 167 biology teachers,

The number of credits in biology esrned by part-time and full=-
time science teachers and full-time biology teachers as compared to the
gize of school was given concluding that schools over 100 had a greater
percentage of qualified science teachers. Full-time biology teachers
were better prepared in biological sciences but not in the supporting
courses, Full-time science teachers, however, were betier prepared to
teach the supporting courses.

The report gave data to support the conclusion that scope and
depth in the teachers! college biology training was lacking. Begimning

33Ronald Dale Rolfs, "The Academic and Professional Preparation
of the Beginning High School Biology Teachers in Kansas" (Unpublished
Master's Report, Kansas State University, Manhattan, Kansas, 1964),
pp. 1-32.
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biology teachers tended to lack preparation in chemistry, physics,
mathematics and related sciences. All of the teachers had earned the

recommended professional educatlon course credits.

Breukelman (1963-1964)°%

The study was based on data from the 1963 High School Principals!
Organization Reports, on file at the State Department of Public Imnstrue-
tion, Topeka, Kansas, The data included were school enrcllment and
enrollment in each class taught by each teacher of biology. Fourteen
(13.92) separately organized junior high schools in which biology was
taught as a separate subject in 1963-1964 and 582 (99.7%) senior high
schools were included in the sample.

Breukelman cited many different trends established from his
previous studies and those of others., For example, the number of
students enrolled in high school biology in Ksnsas increased from
15,130 in 1951~-1952 to 26,190 in 1960-1961, and to 33,500 in 1963-1964.
Algo, the number of full-time science teachers increased fram 117 to
more than 450. The rapid increase in BSCS Biology was noted. There
were seven BSCS teachers in the Wichita-Emporia Testing Center in 1960-
1961. The number was expected to reach 75 in 1964-1965.

The information obtained was sumarized in six separate tables,
Table I showed the status of biology as a Kansas senior high school
science and included size of school; number of schools in each size

category; number and percent of schools in each size category offering

34 5ohn Breukelman, "Teaching Combinations of the High School
Biology Teachers of Kansas, 1963-1964," Transactions of the Kansas
Academy of Science, 67, 379-388 (1964).
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bioclogy; number of blology teachers in each size category; number of
sections of bilology in each size category; number of sections per
teacher; mumber of students enrolled in biology in each size category;
and number of biology students per teacher in each category.

Table II showed a comparison of Kansas senior high schools that
had enrollments below 100 with those that had enrollments of 100 or
more in 1963-1964. Breukelman came to the interesting conclusion that
although slightly more than half of the senior high schools had enroll-
ments of fewer th.ém 99 students, only 40.6 percent of the teachers of
biclogy, and only 12.6 percent of the biology students were in schools
with less than 99 students.

Table IIT1 covered those junior high schools that taught biology
as a separate subject. It included the same type of information as
Table I. _

Table IV showed the number of biology teachers according to size
of school and numbers of biology teachers in each size category teaching
science, chemistry, physics, other sciences, and courses in other fields.
This table showed that about 46 percent of the biclogy teachers taught
only biology or only science.

Table V included the non-science subjects which biology teachers
taught in addition te biclogy.

Table VI broke down the totals into the possible ecombinations
of teaching biology only; teaching bilology plus other science; teaching
biology plus other science plus non-science; and biology plus non-
science. For example, of the seven biology teachers teaching in schools
with fewer than 2/ students in 1963-1964, none were teaching biology
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only; none were teaching biology and some other science only; four were
teaching biology, at least one other science and at least one non-
science, and three were teaching biology and at least one non-science.

Breukelman concluded that the number of schools needing a
"jack-of-all-trades” teacher who meets minimum requirements in biology
were becoming fewer. He implied that graduate study is advisable for
those wishing to teach in schools large enough to have a full-time
biology teacher,

He established a consensus among biology educators concerning
the courses which "sound preparation" for biology teachers should
include. Those which he listed are as follows: laboratory college
courses in botany, zoology, bacteriology, physiclogy, genetics, and

ecology.

Walker (1963-1964)3°
The study investigated the academic preparation of secondary

biology and general science teachers in Kansas. Data was collected
from the 1963-1964 High School Principals' Organizational Reports. The
study included 1,190 teachers.

Some of the results of the study were that half of the gereral
science and 80 percent of biology teachers were full-time teachers with
school enrcllments over 300. Size of school and academic preparation of
biology teachers were found to have a direct relationship. No relation-

3513:a.ndol Rex Valker, "A Study of Academic Preparation of Biology
and General Science Teachers in Relation to School Size in Kansas"
(Unpublished Master's Report, Kansas State University, Manhattan, Kansas,

1964), pp. 1-32.
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ship was found, however, between school size and academic preparation
of general science teachers.

The average biology teacher had 33 hours in bioclogy and a total
of 57 hours in all sciences. The average general science teacher had
52 hours in science.

The percentage of teachers qualified to teach biology and per-

centage of biology teachers with master's degrees was included in the
study.

Breukelman !1%&1266)36

The study was done after a five year interval from the 1960-1961
gstudy by Breukelman and Frazier., The objectives and purpose of this
gtudy were to show:

(1) the offerings and enrollments in the sciences in Kansas
junior and senior high schools, (2) the subjects taught by Kansas
junior and senior high school science teachers, and (3) some of the
major trends in Kansas high school science teaching as revealed by
comparison with previous studies,37

The study was based on data found in the High School Principals!
Organization Reports with the same limitations as the previous three
gtudies except that senior high schools and jumior high schools were
treated separately as was the 1961 report. As a list of the accredited
junior and senior high schools was not available at the time of the

study, the report showed that 557 senilor high schools were used with

36John Breukelman, "Offerings and Enrollments in the Secondary
School Sciences in Kansas in 1965-1966," Emporia State Research Studies,
14, 1-38 (1966).

371bid., p. 5.
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senior high schools being defined as all 2-year, 3-year, and 4-year
high schools where jumior high schools were not separated from senior
high schools. The number of junior high schools used was 110.

The report wae separated into two parts: "Offerings and
Enrollments in Senior High School," and "Offerings and Enrollments in
Junior High School."

The report compared the size of school with the number of
schools offering from one to four or more science couwrses, number of
schools offering all of the four main science courses, and number of
schools offering different science courses other than the four main
science courses. (Ten different courses were mentioned along with
the category "other.")

A comparison regarding the percentage of schools offering the
four main sciences was made between this study and the 1960-1961,
1954~1955, and 1951-1952 studies.

Enrollment data was calculated for each of the four main science
courses relating them to size of school., Average enrollments in each of
the four main sciences were included in the study plus a comparison of
these enrollments with the three previous studies,

The relationship between class size and number of sections
compared with the size of school was done breaking it down into each
of the four main sclences.

Full-time and part-time teachers along with average. number of
seience pupils per science teacher were compared with size of school.
AMso compared with the size of school was the number of non-science
courses taught by general science teachers, biology teachers, chemistry

teachers and physics teachers.
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The second part of the report dealing with the jumior high school
showed data comparing size of school with (1) number of schools offering
science in 7th, 8th, 9th and "grade not specified"; (2) number of schools
offering science by grades; and (3) kinds of science courses taught and
nunber of Junior high schools offering each course.

" The number and type of separately organized and accredited
junior high' schools in Ka.t:;éa.s from 1951 to 1965 were given.

The relationship between size of school and (1) number of non-
science courses taught by teachers; (2) enrollments in Kansas junior
high school science courses; (3) number of sections and class size of
Kansas junior high schools; and (4) number of full-time and part-time
science teachers and average number of science students per science
teacher was given.

A comparison was made between the 1951-1952, 1954~1955, and 1960-
1961 studies and the present study regarding number and percent of schools
in each size group.

Trends were analyzed dealing with number of science courses
offered by the schools, number of schools offering four main scilences,
science offerings other than four main sciences, number of teachers
teaching science and number teaching science only, number of non-science
courges taught by the fouwr main science-course teachers, total number of
students enrolled in the four main courses and the percentage of pupils
in last four grades in public high schools taking science courses from
1889 through 1959. According to the study; 1,162 different teachers
taught science in the 557 senior high schools. Full-time teachers
included 41.8 percent of the total and 58.2 percent were part-time

science teachers.
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Junior high schools had relatively more full-time science
teachers than the senior high schools mainly because the junior high
schools were usually large enough to have one full-time science teacher,

Full-time teaching in general science was more probable than
full-time teaching in chemistry, physies or physical science.

Recommendations were given that separate certification of high
echool biology, physical science, and general science teachers be
considered,
| A table showing a sumary of teacher preparation requirements
as recommended by American Association for the Advancement of Science
was Included with a discussion of the table.

It was implied the colleges should immediately take responsi-
bility to train or lend in-service assistance to teachers of science

who are faced with science teaching problems.

Odom (1965-1966)7°

The study investigated the nature and extent of the preparation
of Kansas elementary teachers to teach science for the school year 1965-
1966. One hundred seventy-six teachers were selected at random from a
list of 3,68, elementary teachers obtained from the Kansas State Depart-
ment of Public Instruction, Then data was collected from the teachers!
transcripts and certification sheets on file in the Certification

Division of the Kansas State Department of Public Instruction.

3gl~lildred Odom, "The Preparation of Kansas Elementary Teachers
in Secience" (Unpublished Master's Report, EKansas State University,
Manhattan, Kansas, 1966), pp. 1-40.
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The study gave data on where and when the elementary teachers
recelved their degrees, and number of semester hours of science each
teacher had taken. Data was also given on percentage of teachers
having one or more courses (out of nine) in science.

The study concluded that elementary teachers were better prepared
in biological sciences than physieal sciences and the teachers averaged
twelve semester hours of science below recommended preparation levels for

elementary teachers,

Rundus !1%21@)39
The study investigated the academic preparation in physics of

the first year physics teachers in Kansas and the mumber of college
credits of professional education courses they had taken plus the
relationship between the academic and professional preparation of the
teachers. |

Data was collected from the 1965-1966 North Central Association
Reports and the 1965-1966 High School Prinecipals! Organizational Reports.
Thirty-four teachers were included in the study.

Teaching combinations of the first year physics teacher
according to school size were given with only one teaching physies
full-time, Forty-one percent taught physics and math and twenty-three
percent taught physics, chemistry and biology.

39T:Imothy Amos Rundus, "A Study of the Academic and Professional
Preparation of the First Year Secondary School Physics Teachers in
Kansas" (Unpublished Master's Report, Kansas State University, Manhattan,
Kansas, 1966), pp. 1-31.
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Comparisons were shown between the teachers' academic prepara-
tion of related sciences, physies, chemistry, bioclogy and mathematics,
and size of school. Both full-time and part-time science teachers were
included.

The report concluded that there was no significant relationship
between the academic and professional preparation of teachers and size
of school. Also there was a definite lack of adequate training for
first year physics teachers.

Austin and Plerson (1966-1967)%°

The sample for study in this report included the Public Unified
or cormon school distriets within Cloud, Jewell, Mitchell, Osborne, and
Ottawa counties for the 1966-1967 school year. Interviews were conducted
with fourteen wnified district superintendents and one common school
district superintendent. The number of semester howrs of science earned
by each teacher, and years of experience and tenure of each teacher were
obtained at the district offices. Visitations to the seventh and eighth
grade classrooms were made to determine the adequacy of their science
equipment and other facilities. Each teacher was interviewed to
determine: "(1) information concerning the class schedules, (2) the
attitudes of the teachers regarding science teaching, and (3) their
opinion of the adequacy of their acedemic background in science, "4l

40prthur A. Austin and David W. Plerson, "Certain Factors
Affecting Seventh and Eighth Grade Science Programs in North Central
Kansas," Transactions of the Kansas Academy of Science, 71, 31-39

(1968).
Ania., pe L.
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The writers came to interesting conclusions concerning teachers!
science preparation, teachers' attitudes, classrooms, and equipment and
facilities.

The study revealed a wide variation in the science preparation
of teachers teaching seventh and eighth grade science in North Central
Kansas. "The average number of science hours completed by teachers was
24.3; the median hours earned were 22. The median group of teachers had
completed 20-29 hours of science."? Tt was determined by the writers
that the teachers who had more credit hours of science were generally
teaching in larger class situations.

The teachers attitudes concerning their adequacy as science
teachers and their desire for further study in science were discussed.

The study showed that the science teachers teaching in depart-
mentalized classrooms or self—cpntained classrooms were divided nearly
half and half. However, 1,213 students attended departmentalized
¢lasses and only 302 received instruction in the self-contained class-
rooms.

A table was provided concerning equipment and facilities and
comparing number of students with adequacy of equipment and facilities

wnder categories of adequate, inadequate and poor.

Pringle and Durst (1967-1968)43

The report concerned the extent to which BSCS Biology had become

421044, , p. 15.

43James Pringle and Harold Durst, "Status of BSCS Biology in
Kangas 1967-1968," Transactions of the Kansas Academy of Seience, 72,

394-398 (1969).
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accepted and incorporated into the science curriculum of the state of
Kansas.

A questionnaire was sent to each of 568 public school biology
teachers of which 442 or 77 percent returned the questionnaire. Thirty-
four percent or 149 of the teachers responding taught BSCS Biology.

The relationship between size of school and number of BSCS
teachers teaching the Blue, Yellow and Creen versions of BSCS was given.

The report showed the years of teaching experience and degrees
held by Kansas high school biology teachers breaking it dowm between
BSCS and non-BSCS teachers.

Number of teachers compared with number of semester under-
greduate and graduate hours was compared for the BSCS teachers and
non-BSCS teachers. The report concluded that BSCS teachers have had
less teaching experience, but more semester undergraduate and graduate
hours in biology and were more likely to have an advanced degree than

the non-BSCS teachers.

Splitter (1968-1969)44

The study involved a questionnaire which was sent to each of
190 BSCS teachers and 93 non-BSCS teachers of which 87 percent were
returned. The report covered the 1968-1969 school year.

The purpose of the study was to determine differences in
attitudes between BSCS teachers and non-BSCS teachers; to become

awvare of criticisms, materials available, implementation and other

biTackie Lee Splitter, "A Study of BSCS in the State of Kansas
1963-1969" (Unpublished Master's Report, Kansas State University,
Manhatten, Kansas, 1969), pp. 1l=66.



factors involving BSCS in Kansas.

Scme of the major conclusions of the study were the following:
"Green Version" BSCS teachers favored BSCS more than others; over 50
percent were teaching Green Version BSCS; money and facilities were
major hindering factors. Some criticisms of BSCS were concerned with
the difficulty of the course as being too difficult, vague, or
imposéi‘ble to do.

The average BSCS teacher had taught in larger schools, had more
coliege hours in biology and had more college bound students than the

average non-BSCS teacher.

Other Research Studies

Some of the research studies recommended by the three educators
of which copies were not available were the following: Dr. Maurice H.
Witten recommended "The Effects of Selected Background Variables on
Success in College Physics," by Maurice Witten (1967). A possible
location source was given as the University of Michigan Dissertation
Abstracts but was not obtained. Dr. Witten also recommended "Prepa-
ration of High School Physics Teachers in Kansas Public Schools," by
Maurice H. Witten, which at the date of this writing was being submitted
to Journal of Kansas Academy of Sciences for publication. A follow-up
letter was sent to Dr. Witten asking for a copy of the report, but no
response wag received as of this writing.

Dr. David Pierson recommended "Anslytic Geometry as a Precursor
to Caleculus," by Ross L. Thormbrugh; "The Ability of Selected Students

to Identify Biological Principles and Facts," by V., Duane Ring;
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#The Identification of Major Earth Science Principles Common to Biology,
Chemistry and Physics," by Villiam S, Dryer; and "Mobility of Western
Kansas Science and Mathematics Teachers,” by David Pierson, Dr, Pierson
was to send a copy of his paper which was being reworked at that time
for the public. Letters were sent to Ring at Pratt Camunity Junior
College, and Dryer at Scott City Senior High asking for copies of their
reports. As of this writing there were no responses to the additional
follow-up letters.

Dr. William E. Claflin recammended "The Outdoor Laboratory as
a Practical Facility for Teaching Field Biology in Midwestern Kansas
High Schools," by Gwendolyn L. Miner (1969), Fort Hays Kansas State
College Library. An interlibrary loan was requested but was not
available as of this writing.

Charles Creager sent a study entitled "Status of CHEM Study in
Kansas," by Guy B. Homman, The swvey was unpublished and was included
in the Appendix.

Richard Smith, Marysville, Kansas, was preparing a Master's
Report at the date of this writing at Kansas State University dealing
with the preparation of earth science teachers. Date of completion was

not kmowm.



Chapter 4
SUMMARY AND CONCLUSIONS

As previously stated twenty-five papers were reviewed. This
small number of sources was somewhat surprising and leads one to believe
that much more research is needed concerning the status of science
teaching in Kansas.

If the sources were btroken down wmder the headings of elementary,
junior high school and senior high school, only three elementary school
studies could be found. They were:

Breukelman and Frazier (1961)
Breukelman and Frazier (1963)
Odom (1965-1966)

Some of the major recommendations drawn from the three studies
dealing with elementary science were that: (1) more studies need to
be done concerning pre-service elementary and in-service elementary
teachers for the better formulatlon of college programs in science;

(2) studies should be started both at the elementary school level and
continued at the college level; (3) one laboratory course each in
physical science and biological science plus a special course in science
for elementary school teachers should be taken by future elementary
teachers; (4) a methods course should be taught by science e-duca.tors;
and (5) more in-service help is needed, especially in-service meetings,
institutes and workshops. It was concluded that elementary teachers
were better prepared in biological sciences than physical sciences and
46
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that Kansas teachers averaged twelve semester hours of science below
recommended preparation levels on a national level,

Eight jJunior high school studies were found:

Baker and Brooks (1955-1956)
Breukelman and Frazier (1960-1961)
Breukelman and Frazier (1961)
Cook (1961-1966)

Breukelman and Frazier (1962)
Breukelman and Frazier (1962-1963)
Breukelman and Frazier (1965-1966)
Austin and Pierson (1966-1967)

Some of the recormendations drawn from the eight jumior high
school studies were: (1) programs planned especially for junior high
school science teachers should be established by the colleges; (2) the
colleges should take more responsibility to train or lend in-service
assistance to teachers of science; (3) the jumior high science teacher
should be broadly educated in science; (4) the colleges should offer a
major in general science; (5) practice teaching should be done at the
level the prospective teacher will teach; (6) earth science preparation
should include geology, physieal geography, meteorclogy, climatology,
and astronamy; (7) highly flexible graduate programs should be developed;
and (8) better science textbooks should be used. Some of the conclusions
were: (a) general science was being divided into life science, physical
science and earth sclence; (b) general science was being extended to a
full year course; and (c¢) there were more full-time junior high science

teachers than full-time high school science teachers.
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Most of the eleven studies reviewed also included the senior
high school as did all of the rest of the fourteen studies. As can be
seen studies dealing with the elementary schocls were very scanty indeed
and it was recommended that much further study be devoted to this par-
ticular area. Further junior high school studies were also needed as
the last one included in this report was for the 1966-1967 school year.

With regard to the senior high school studies, some of the
recamendations were: (1) academic preparation of science teachers
should be balanced with both biologiesl and physical sciences; (2)
preparation in subjects taught should exceed the minimum required for
Kensas certification; (3) the general science teacher should be the
most broadly trained of any science teacher; (4) general science teachers
should have at least one course in physics, biology, and chemistry; (5)
more in-service training is necessary; (6) separate certification of high
school biology, physical scienc§, and general science teachers should be
considered; and (7) teacher-aids and science consultants should be
readily available.

The senior high school studies were more numerous than the other
studies but still more research is needed as there seems to be a lack of
studies done after 1968-1969.

If the senior high school studies were broken down by subject
matter, namely biology, chemistry and physics, only one physics study
was found (Watkins 1962-1963). Two chemistry studies were found (Watkins
1962-1963, and Homman 1968 (see Appendix)). Five biology studies were
found (Breukelman 1963-1964, Pringle and Durst 1967-1963, Rolfs 1963-
1964, Splitter 1968-1969, and Walker 1963-1964). All the rest of the

senior high school studies included all the sciences.
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The physics study (Rundus 1965-1966) concluded that only one
beginning physics teacher was teaching physics full-time in Kansas with
41 percent teaching physics and math and 23 percent teaching physics,
chemistry, and biology. No significant relationship between academic
preparation and size of school was found. The author concluded that
there was a lack of adequately trained first-year physics teachers.

The chemistry study (Watkins 1962-1963) concluded that academic
preparation and school size were directly related with the better
prepared chemistry teachers teaching in the larger schools. The average
chenistry teacher had 20 hours in chemistry and 54 hours in science.

Scme of the conclusions drawn from the biology studies were:

(1) schools over 100 in size had a greater percentage of qualified
blology teachers with full-time biology teachers better prepared in
biological sciences but not in the supporting courses than full-time
science teachers; (2) although more than 50 percent of senior high
schools had enrollments of fewer than 99 students only 40.6 percent

of biology teachers and only 12.6 percent of bilology students were in
schools with fewer than 99 students; (3) 46 percent of biology teachers
taught only biology or only science; (4) the number of schools needing
only a part-time biology teacher were becoming fewer; (5) 80 percent

of biology teachers were full-time in schools with enrollments over 300;
(6) the average biology teacher had 33 hours in biology and 57 hours in
science totally; (7) BSCS Biology was taught by 34 percent of biology
teachers; (8) BSCS teachers generally had less experience but had more
semester hours in biology and were more likely to have an advanced degree;

(9) "Green Version" BSCS was used by more than 50 percent of teachers;
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(10) money and facilities were major hindrances to incorporating BSCS;
(11) the average BSCS teacher taught in larger schools, had more college
hours in biology and taught more college bound students than non-BSCS
teachers. It was recommended that (a) the scope and depth of biology
teacher training be improved; (b) more physics, chemistry and math-
ematics courses be included in biology teacher preparation; (¢) lab-
oratory college courses in botany, zoology, bacteriology, physiology,
genetics, and ecology should be included in preparation of biology
teaéhers; and (d) full-time biology teachers strongly consider graduate
study.

Again much more study is needed not only for secience in general
but alsc in each of the individual curriculums in the state of Kansas.
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Holton Hall

Kansas State University
Manhattan, Kansas 66502
February 1, 1972

To: Seience Educators in the State of Kansas

From: Dr. Bob James Howard Haeker
Science Education and Graduate Student
Kansas State University Physical Science Teaching

Re: Studies of the Status of Science Teaching in the
State of Kansas During the Past Forty Years

In writing to you, Mr. Haeker and I are assuming that you are with
us in being interested in improving science teaching in the state of
Kansas. One of the frustrating problems we have found in approaching
this subject is in knowing what's the present status of science teaching
in the state? Answering this question would require studies designed to
elicit information about the present status. Prior to doing that Mr,
Haeker and I hope to determine what studies have been done in the past
forty year period. We have experienced considerable difficulty in
discovering the existence of these studies, Hence, we have decided to
write directly to you and ask your help in securing bibliographic
information or copies of studies you know about.

We hope to pull together a comprehensive bibliography of research
studies that have been done on the status of science teaching, K-12 in
the state of Kansas during the past forty years. Standard reference
gsources such as ERIC and Education Index do not properly reflect the
amount of research on the status of science teaching we believe has
been done. It is owr speculation that the balance of research studies
have occurred in papers which were not published or were published in
somewhat obscure sources., We do have access to Emporia State Research
Studies, Transactions of the Kansas Academy of Science, and Kansas Studies
in Education.

Will you assist us in acquiring copies of papers that you know about,
If you know of theses or other materisls for which coples are not available,
would you please provide us with a reference as to where we might acquire
them. We are enclosing a self-addressed, stamped envelope and a form on
which we would appreciate your recording the bibliographic information.
If copies of the studies are available it would help a great deal if you
would include a copy.

Thank you for your help. If you would like to receive a copy of
this bibliography, please check the box on the reference sheet.



Science Educators in the State of Kansas

February 1, 1972
Page 2

While I am writing to you, let me take this opportunity to inform
you of two more items of mutual interest. (1) I am happy to announce
that NSF has just informed us that we will have funding for a Summer
Institute in level I of the Intermediate Science Curriculum Study
materials, I am including a copy of the brochure. I would appreciate
your making it available to interested candidates. (2) We are planning
to offer a three-hour course in Harvard Project Physies as a part of
our regular suwmer offerings, provided we can get fifteen enrollees.
(Our Harvard Project Summer Institute was not funded for this summer.)
If you know people who might be interested, will you have them contact
me for further information?
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Name

Position

Mdress

Flease check if you wish a copy of the bibliography.

1. Paper Title

Author's Name Date of Publication

Advisor's Name ___Instructor

Flease Indicate a Possible Source for the Paper(s)

2, DPgper Title

Author's Name Date of Publication

Advisor's Name Instructor

Please Indicate a Possible Source for the Paper(s)

3. Paper Title

Author's Name Date of Publication

Advisor's Name Instructor

Please Indicate a Possible Source for the Paper(s)

4. Paper Title

Author's Name Date of Publication

Mvisor's Name Instructor

Please Indicate a Possible Source for the Paper(s)




Status of CHEM Study in Kansas
May 9, 1968
439 Chemistry Teachers 323 Responded to Questionnaire
CHEM Study Usage: |

A1 Teachers in 84 schools use CHEM Study.

50 More use CHEM Study Laboratory only.

65 Of 91 had formal training in CHEM Study.

8 Schools or teachers had used CHEM Study but

various circumstances are not now using it.

148 of 323 were aware of CHEM Study revisions.
Reasons for Hot Using CHEM Study:

47 No qualified teacher.

21 Too difficult.

23 Lack of administrative support.

27 Not in agreement with philosophy.
Masters Degrees

146 of 323 have a Master's Degree in various areas.
Texts Used:

Other than CHEM Study, 95% of 323 reporting used Modern Chemistry
by Metealfe, Williams, and Castka.

Curricular Study - Chemistry

M.S8. People Interest In Non-M, S. People
49 Refresher Course 105
61 Deseriptive P, Chem, g1
42 Math for P.S. Majors 51
37 Safety in the Lab, 52
55 Practicum in Jumior College 34
47 Industrial Tours 57
70 Instrumental Methods 85
3 Student Projects 20
Tech. in Teaching Chemistry 247 altogether

Areas Needing More Stress in Basic Chemistry

Atomic and Molecular Structure 107
Bonding 155
Chemical Equilibrium 129
Math. of Chemistry 93

Chemistry Kinetics 130



Semester Hours Credit in Chemistry

Hours No. Hours No. Hours No.

1-11 16 26-32 &7 Over 50 34
12-18 85 33-40 38 Not reported 6
19-25 63 41-50 34

N = 323 of 439

CHEM Study Teachers have a mean number of semester hours preparation
of 36./ while non CHEM Study Teachers have a mean number of semester hours
of preparation of 26.8.

The mean semester hours of preparation of 317 teachers reporting
was 29,4, Six did not report this item,

Interest Areas Categorized Semester Hours Preparation

Total Descrip- Practicum Instru-
Semester tive Safety in Junior Industrial mental
Hours in Refresher Physical in the College Chemistry  Methods for
Chemistry Course Chenm. Lab. Teaching Tours Teachers
1-11 10 8 I 1l 4 5
12-18 56 34 22 9 14 35
19-25 k18 31 16 10 17 29
26-32 20 30 17 17 17 29
33-40 18 17 S 15 17 20
41=-50 8 12 9 15 10 20

Over 50 12 12 16 19 19 22




Science Supervisors and Other Science Educators

Alexander, Stanley
913-235-5341

Anderson, Roland
913-UN 4-3085

Anshutz, Romona
316-343-1200

Boatwright, Virgil
316-GI 3-5528

Bogut, Thomas
913-UN 4~-3215

Brownrigg, Robert
913-MA 1-3073

Claflin, William*
913-625-5611

Cram, S. Winston
316-343-1200

Crumb, Glenn
316-343-1200-351

Ferguson, Walter
913-649-5440

Green, Shirley
913-625-5611

, Louls
316-GI 3-5537

Homman, Guy B.
316-343-1200

Irwin, Scott

*Not Active.

Head, Physics Department, Washburn University
Topeka, Kansas 66621

Science Education, Bailey Hall, University
of Kansas, Lawrence, Kansas 66044

Harveyville, Kansas 66431
Superintendent of Schools, St. Marys, Kansas

Science Education, Bailey Hall, University
of Kansas, Lawrence, Kansas 66044

Seience Supervisor, USD 500, Library Building,
Kansas City, Kansas 66101

Science Education, Rarick Hall, Fort Hays
Kansas State College, Hays, Kansas 67601

Physical Science Department, Kansas State
Teachers College, Emporia, Kansas 66801

Director, Office of Research and Grants,
Kansas State Teachers College, Emporia, Kansas
66801

Elementary Science Coordinator, USD 512
22%9 W. 95th Street, Shawnee lission, Kansas
12

Biology Department, Fort Hays Kansas State
College, Hays, Kansas 67601

Science Coordinator, USD 389, Eureka, Kansas
67045

Physical Science Department, Kansas State
Teachers College, Emporia, Kansas 66801

Kansas State Teachers College, Emporia, Kansas
66801



Jones, J, Know
913-UN 4-3673

Kemp, Floyd
913-649-5440

Knoor, David
316-522-1382

Rrabill, Vincent
316-327-4221

Kurtz, Edwin
316-343-1200-311

LaShier, William

Lowrey, Karen
316-522-1382

Lutes, Loren
316-DI 2-3670-41

Martin, Stanley
913-FL 7-0351

Menhusen, Bernadette
316-343-1200

Miller, Neal
316-A 7-8311

Molotsky, Leonard
913-TE 1-1900

Nickel, John
316-685-9161

Parker, Margaret
316-AD 1-7000

Pierson, David
913-MA 5-5611-214

Ratzlaff, George
316-M0 3-1287

61

Museum of Natural History; University of Kansas,
Lawrence, Kansas 66044 KAS

Coordinator of Elementary Seience, USD 512,
2219 ¥. 95th Street, Shawnee Mission, Kansas
212

South Central Kansas Math Science Project,
230 Grand, Haysville, Kansas 67060

Chairman, Science Division, Hesston College
Hesston, Kansas 67062

Head, Biology Department, Kansas State Teachers
College, Emporia, Kansas 66801

University of Kansas, Lawrence, Kansas 6604

Assistant Director, South Central Kansas Math
Science Project, 230 Grand, Haysville, Kansas
67060

Physics Department, College of Emporis,
Emporia, Kansas, 66801

Science Supervisor, USD 501, 1601 Van Buren,
Topeka, Kansas 66612

Biology Department, Kansas State Teachers
College, Emporia, Kansas 66801

Director of Secondary Education, USD 259,
428 S, Broedway, Wichita, Kansas 67202

Assistant Superintendent for Research,
Shawnee Mission Schools, USD 512, 7235 Antioch Rd.,
Shawmee Mission, Kansas 66204

Science Education, Corbin Education Center,
Wichita State University, Wichita, Kansas 67208

Department of Chemistry, Kansas State College
at Pittsburg, Pittsburg, Kansas 66762

Biology Department, Fort Hays Kansas State
College, Hays, Kansas 67601

Central Junior High School, USD 308, 28 E. 7th,
Hutchinson, Kansas 67501 KATS



Roth, Stanley
913-VI 2-6222

Sherman, Twyla
316-685-9161

Simmons, Herb
913-UN 4-3643

Velsh, €. Marlin
913-631-4646

Wtten, Maurice
913-625-5611

Wright, Ermett
316-AD 1-7000

62

Lawvrence High School, Lawrence, Kansas
66044 KABT

Seience Education, Corbin Education Center,
Wichita State University, Wichita, Kansas 67208

Science Education, Bailey Hall, University
of Kansas, Lawrence, Kansas 66044

Coordinator of Biological Sciences, USD 512,
7235 Antioch Rd.,, Shawnee Mission, Kansas 66204

Physics Department, Fort Hays Kansas State
College, Hays, Kansas 67601

Science Education, College High School,
Kansas State College at Pitisburg, Pittsburg,
Kansas 66762
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The study included the available research done on the status
of science teaching in the state of Kansas from 1936 to 1971. Sumaries
on 25 different sources were given., The summaries on the studles
ineluded the purpose, type of data, and major summaries and econclusions.
They are arranged according to the years that the studies covered. The
bibliography was limited to those materials available at Farrell Library,
Kansas State University, and materials sent by science educators in
the state,

Mueh more study is warranted for all fields of science in the
state with elementary school science being the most deficient. Only
three studies were found concerning the elementary school. Some of the
major reccmmendations for elementary school seience were that more
studies need to be done concerning pre-service elementary and in-service
elementary teacher preparation;_one laboratory course each in physiecal
science and biological science plus a special course in science for
elementary teachers should be taken by future elementary teachers; and
a methods course should be taught by science educators.

Eight studies were found concerning the jumior high school,

Some of the major recommendations for the junior high school were the
establishment of a specific program for science teaching for the junior
high level; more in-service and pre-service training including a general
science major; and more flexible graduate programs should be developed.

It was recamended that teachers' academic preparation for senior
high be generally improved; that general science teachers be given a
troader background in seience; that there should be more in-service

training; and that more teacher aids and science consultants be utilized.



