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Chapter 1
INTRODUCTION

The sepafately orgsnized junior high school has besen an integral part
of thes education system of Kansas for the last twenty years. The junior high
school teacher is an essential ingredient of the education process at the
Junior high school level, and the junior high school teacher must have con-
siderable understanding of the junior high school aged youth for effective
education of the junior high school student. Conant (1960:13) states the junior
high school teacher needs a considerable amount of knowledge in at least one
subject area like senior high school teachers and an understanding of children
like the elementary school teachers. 5o the education of the junior high school
teachers is very important, The teacher's preparation must include courses in
under-tanding the junior high school aged youth and courses in the subject area
the teacher plans to teach.

Very little recearch has been dane on the preparation of the junior
high school science teacher., Bruce (1569:421) states that there is a lot of
telk about the preparation of the junior high school science teachar‘but thers
are very few studies on the subject. Because of this lack of research, a numbex
of unsubstantiated assumptions are used when the preparation of the juniar high
school science teacher is talked about. A definite need exists to detsrmine
the validity of these unsubstantiated assumptions sbout the junior high school

science teachers' science preparation,
PURPOSE

The purpose of this study was to detemmine the science preparation in
biology, geclaogy, physics, chemistry, and general science semester hours of

college credit of the junior high school science teachers in the stste of Kansas.
1l



STATEMENT OF PRISBLEM
This study will concern itself with the Tollowing questions: Wwhat was
the academic preparation in biclogy, geology, physiecs, chemistry, general
science, and totsl science semester hours of credit of the junier high school
science teachers in the state of Kansas? Does the teachers' academic preparation
in biology, geology, physics, chemistry, general science, and total science vary
with the number of students in the junior high school inm which the teachers
taught, with the level at which the teachers taught {jumior high school or junior
high school and senior high school}, and with whether the teachers taught only
science or science and coursess other then science?
DEFINITION OF TERMS

Binlogy hours - Semester hours in the biology field which include:

anatomy, bacteriology, bioclogical techniques, botany, e=1l1 biology, comparative
anatomy, developmental biology, ecolngy, embryology, erniomolaogy, envirnnmental
bioclogy, svolution, field bioclogy, genetics, heredity, histology, human anatomy,
human chysiology, institutes in biology, mammalogy, modern developmente in
bielogy; natural histery, ornithology, parisitclooy, physiology, plant ecology,
research in binlogy, and wildlife management,

Chemistry hours - Semester hours in the chemistry field which include:

general chesmistry, gualitative analysis, quantitative snalysis, physical
chemistry, organic chemistry, biochemistry, research im chemistry, and institutes
in chemistry.

General seience hours - Semester hours in courses which could not be

identified with biolagy, chemistry, geology, or physics areas.

Geology hours - Semester hours in the geologicsl field which include:

earth science, physical chemistry, historical geology, geomorphology, meterology,



oceanography, astronomy, mineralcgy, petrclogy, research in geclogy, and
institutes in geclogy.

Junior high school - Separately organized school with grades seven, eight,
and nine,

Minimum reguirements to teach science in a junior high school in Kansas -

Fifteen semester hours of science credit from an accredited college or university
plus the required courses needed to teach in any subject field in the junior high

school (Certificate Handbook for the Stste of Kansas).

Physicel science hours - The combined hours of gsclogy, physics, and

chemistry.

Secondary school - Junior and senior high schools, grades seven, eight,

nine, ten, eleven, and twelve.

Senior high school = Schools with grades ten, eleven, and twelve,

School orgsnizations - 6=3-3, 6-2-4, 4-4-4, 5-4-3, 5=3-4, 6-6, 0-4, and

K=12, These are determined by the school board in each district. The numbers
- indicate the grades grouped together.

6-3-3 - 5School district organization where thers are six years in the
grade school plus kindergarten, three years in the junicr high scheel (grades
seven, eight, and nine), and three years in the senior high school (grades ten,
eleven, and twelve).

Total scienze hours - The combined hours of bislogy, geclogy, physics,

chemistry, and general science.

Ungualified teachers - Teachers who do not hawe at least 15 semester
hours of science credit, which is the minimum hours of science credit necessary
to be certified to teach science in junior high schocls in Kansas.

SAMPLE

The semester hours of science credit of all th= science teachers in
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school districts with 6-3-3 organizations in 1971-1872 school year were examined,
There were 123,081 seventh, =ighth, and ninth grade students in public schools in
Kamsas in 1571-1972. Seventy-four thousand five hundred eighty-seven juniar high
school students or 60% of the total were in school districts with 6-3-3 organi-
zations. Fifty-nine districts had 6=3-3 organization=z; and 118 junior high schools
were in these 59 districts. Four hundred forty-two jwmior high school science
teachers taught in these 118 junior high schools,

The junior high school science teachers were divided into groups according
to (a) the number of junior high school students in the school in which they
taught, and {b) whether the teachers taught only science courses or science and
non-science courses and whether the teachers taught im & junior high school or a
Junior high schaol and a senior high schoal, The abow= subdivisions made it
possible to test the significance of differences with m=spect to: (a) the junior
high school science teachers' science preparation as to the size of the school in
terms of number of students where the teachers taught; (b) what level the teachers
taught and whether the teachers taught only science or science and non-science
COUTSES,

The junior high school science teachers were divided into five groups
acbording to the number of junior high school students enrolled in the school in
which they taught, The five groups were: group I, 1-300 students; groun 11, |
301~-50C students; group 111, ED1-900 students; group E¥, 901-1200 students; and
group V, 1201 students and larger. (The readers will nmote that these five groups
will be designated by Roman numerals 1 through V), Thke junior high school
teachers were also divided intoc four groups according to the level they taught
and subjects they taught. These four groups were: group A, teachers who taught
in junier high schools and senior high schools and whao taught only science

coursssg group B, teachers who taught only in junior high schools and taught
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only science coursesj group [, teschers who taught science and non-science
courses and who taught in junior high schosls and senior high schoolsi and group
D, teschers who taught only in junior high schcols and who taught science and non-
science cmursés. (The reader will note that these four groups will be designated
by letters A through D),

ASSUMPTIONS OF THIS STUDY

The following assumptions are often made about the junior high school
science ts=achers:

le Schools with larger numbers of students have teachers tezaching science
who have more hours in: (&) biology, (b) geology, (c) physics, (d) chemistry,

(e) generasl science, and (f) total science credit. The assumption is that the
teachers in the larger schools have more science credit.

2. The teachers with more experience would have more total hours of
science credit than teachers with fewer years of experience. There is a positive
relationship between the teachers' years of experience and the teachers' total
hours of science.

3. Many junior high schocl teachers are prepared to teach biology inctead
of junicr high sdhool science, so junior high science teachers have much mars
biology credit than physical science credit.

4, The teachers teaching only science courses, have more credit than the
teachers teaching science and non-science courses. This is logical because to be
certified to teach a subject a certain number of college credit hours are nesdesd
in that subject area. The more subjects a teacher is certified to teach the fewer
credit hours the teachers can accumulate in each of these subject areas, Those
teechers teaching in senior high schools and junior high schools have more credit
in the varicus sciences .than those teachers teaching only in junior high schools,

This is ancther logical statement, only 15 hours of credit in the subject area is



necessary to be certified to teach a subject in a junior high schoolj and to teach
a subject in a senior high school a larger number of credit hours in the subject
area is necessary. for example, to teach science in & senior high school 24
semester hours of science credit from an &ccredited college or university with 12
of these hours in the specific area the tsacher is teaching are necessary; whereas,
to teach science in the junior high school, 15 hours of science credit from an
accredited institution are all that is nscessary.

The assumptions, ther, would be that group A, those teachers teaching only
science in a junior high school and & senior high school, would have the largest
means in the various sciences: (2) biology hours, (bi geolegy hours, (c) physics
hours, (d) chemistry hours, (e} general science hours, =znd (f) total science hours;
group By, those teachers teaching only science and tesching aply imn the junior high
school, would have the next largest means; group C, those teachers teaching science
and non=science courses and teaching in a junior high school and = senior high
school, would have the largest means; and group D, those teachers teaching
science and non-science courses and teaching only in a junior high school, would

have the smallest means,
HYPOTHESES

The following are the null hypothsses:

l. The mezan {a) biology, (b) ceology, (c) physiecs, {d) chemistry, (c)
gensral science, and (f) total science semester hours of credit for group
V, those junicr high school scisnce teachers who taught in schools with
1201 students and larger, are not significantly greater than the means for
group IV, thase teachers who taught in schools with 301-1200 students; the
means for group IV are not siagnificantly greater than the means for group
I1I, those teachers who taught scisree in junior high schoole with 601-900
students; the mezans for group III zre not significantly greater than the
means for groun II, those tezachers whe taught in schoals with 301-600
students; and the means for group 1l are not significantly grester tham
the means for group I, those teachers who taught science in junior high
schools with 2-300 students.

2. No high positive relationship exists betwsen the years of experience of
the teachers and the total semester hours of science credit of the teachers.



3. The mean biology hours are net significantly greater than the mean
physical science hours for groun I, junior high school science teachers who
taucht in junior high schools with 1-300 students, group Il, teachers who
taught in schools with 301-620 students, group 1II, teachers who taught in
schools with 601-900 students, group 1Y, teachers who taught in schools with
901-1200 students, group V, teachers whao taught in schools with 1201 students
and larger, and zsil thes teachers.

4, The mean (a) biology, (b) geoloagy, (c) physics, (d) chemistry, (e)
gen=ral science, and (f} totzl science semester hours of credit for grouc A,
those teachers who taught only science and who taught in junior high schools
and senior high schools, are not significantly grester than the means for
group B, those teachers who taught only science and who taught only in junior
high schoolsy the means for group B are not significantly greater than the
means for group [, those teschars who taught science and non-science courses
and who taught in junior high schools end senior high schools; and the means
for group C are not significantly grezter thz=n the means for group D, those
teachers who taught science and non-science courses and who taught only in
junior high schools,

5. The mean yesars of experisnce for group Y, those te=achers who taught
science in junior high schools with 1201 students and larger, is not
significantly gre=ter than the mezn for group IV, those teachers wha taught
in junior high schools with 701-1200 students; the mean for group IV is not
significantly grester than the mean for group 111, those teachers who taught
in schools with 671-520 students; the mean for group III is nat significantly
greater than the= mean for group 11, those iteachers who taught in schools with
301-£00 students; the mean for group II is not significantly grester than the
mean for group I, those teachers who tzught in schools with 0-300 students.



Chapter 2
REVIEW OF THE LITERATURE

There are a number of reports on science teaching or teachers in the

state of Kansas. Howard Haeker (1972}, in sn unpublished master's report,
gathered much of the literature on science teaching in Kansas together in a
research of the literature.

Some reports dealt only with elementary school science teaching (Odum,
1966); other reports dealt only with senior high school science (Breukelman,
1964}, (Breukelman and Andrews, 1953), (Breukelman and Andrews, 1956}, (George,
1965), (Novak and Brooks, 1959), {Peddicord, 1359), (Pringls and Durst, 1969},
(Rolfs, 1964), (Rundus, 1965}, (Splitter, 1949}, (Walker, 1964), and (Watkins,
1963).

Some studies were sbout secondary science, and among these studies are
several articles on the Kanszz Academy of Sciences' Science Teacher Improvement
Program {(Breukelman, 1560), (Breukelman and Frazier, 1961b), (Breukelman and
Frazier, 1962), and (Breuk2lman and Frazier, 1963a). The Science Teacher Improve-
ment Program was a series of conferences with various educators from Kansas
involved,

The first year of conferesnces dealt mainly with senier high scheol science
teachers, hut there was a recommendation of a2 minimum preparation for general
science teachers in grades seven, eight, and nine, This recommendsation was thres
hours of earth science, two hours of astronomy, ten hours of biological sciance,
and ten hours of physical science (Breukelman, 1960).

Several things about the junior high school science teachers came out of
that second year of conferences. It was concluded that science requirsments for

junior high school students are highly variable across the state, some schools
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recuiring no science and other schools requiring three yeers of science. The
conferences stated a need for teacher education programs to offer a major inm
gen=ral science for junior high school teachers, this program being balanced «ith
more earth science than is currently the practice. Alsn, it was recognized that
the needs of thaS and rural junior high school teachers were different, It was
emphasized that studies were needed to help formulate college programs for science
teachkers {Breukelman and Frezier, 1961b),

The junior high schocl teachers' science preparation was considered in
the following yssr's conferences, Breukelman and Frazier reported the need of a
graduate program for jumnior high school science teachers. A need for separate
certification of junior high school teachers was stated; and the need of a
curriculum criented to junior high schaol teaching was a necessary ingredient of
colleges' teacher education programs. It was also stated that the prospective
teachars should practice teach at the level they plan to teach, Curriculum
planning for jumior high school's science programs and better textbooks for jumior
 high school science teasching were needed, The conference proposed the junior high
school science teacher needed twelve hours of biclogical science, twelve hours of
physical science, twelve hours of earth science, and eight hours of math (Breukel-
man and Frazier, 1962 ).

Baker and Brocks (1957) published a report on 1177 secience teachers fram
650 high schools and ST junior high schools in Kansas, The report was for the
schaol year 1955-19556. The report examined the academic preparation of the
teachers and the schools where the teachers taught. The academic preparation
was exsmined in terms of tenm basic courses in science. The report showed the
teachers' preparation in relation to subjects taught, to age, and to class of
school in which the teacher taught. The report showed the colleges where the

teachers received their degrees, the major fields of academic preparation of
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the teachers, and those holding master degrees. 5Several recommendations were made
which pertain to junior high school science teachers: general science teachers
should have & balanced program in biclogy and physical science and should have
chemistry, physics, betany, zoolegy, physiclogy, human anatomy, genstics, geology,
astronomy, and microbiology or at least ss many of these courses as possible; and
the prospective teacher should have & fifth year of courses to be adequately
trained,

A group of studies dealt with the offerings and enrcllments in senior high
schools and junior high schools. Thoss prior to 1860 did not separate the junior
high school data from the senior high school data, and very little junior high
school data was included (Breukelman and Andrews, 1953) and (Breukelman and
Andrews, 1956). Those after 1960 did separate the junior high school and the
senior high school,

The 1960-1961 study showed the eofferings in junior high schosl sciemces,
the science offerings by grades, the non-science courses taught by junio: high
school science tsachers, the number of s:zctions and class sizes, the enrellments
in junior high school sciences, and full and part-time science teschers. Only
separately organized junior high schools were included inm the study, It was found
that mathematics, physical education, health, and then socizl studies were the
subjects most often taught with science {Breukelman and Frazier, 196la).

The 1965-1966 study included junior high schools and the senior high
schools., Thc same type of information as in the 1960-1961 study was presented in
this study. Breukelman reported 110 separately organized junior high schools.
Data was included on non-science courses taught by junior high school science
© teacherse Mathemstics was the subject most often taught with science, It was
follewed by health, physical education, and sccial science (Breukelman, 1566).

In 1583, Breukelmzn and Frazier published a report of the same nature es
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the above two, except it included only junior high schools. Breukelman and
Frazier decided with the increase in numbers of ssparately organized junior high
schools that the junior high schools were becoming important enough to be included
in a report by themselves. This report included the same type of material as the
two previously discussed Tsports, It also had the highest degree of the tsachers
and the type of certificate held by the teachers. The subjects taught most often
with science were mathemaztics, health, physical education, social studies, and
then English (Breukelman and Frazier, 1963b).

A report by Austin and Pierscn (1968) which dealt only with junior high
school science was a study of the seventh and eighth grade science procgzams and
teachers in a six county area of north central Kansas. The counties involved in
the study were Jewell, Csbharne, Linceln, Mitchell, Cloud, and Citawa. None of the
seventh and eighth grades were accredited as junior high schools, The report
looked at thez teacher's attitudes concerning whether he thought his science
preparation was adequate or inadequate; whether he enjoyed, disliked, or felt
neutral about his science class; and whether or not he would continue his scisnce
education. The equipment and facilities in the classrooms were rated during
visits by the authors to the clsssrooms., The teacher's science preparation was
considered, Severai conclusions of the authors were that the teachers had
completed more hours in binlogical science than physical science, and the
teachers who had more science credit hours were teaching in larger class
situations (Austin and Piersonm, 1968:15), No data or means were shown for these
stetements and no tests were conducted to verify significance,. Forty-one
teachers were involved in the study, 45% of these had 0 to 19 hours of science
credit, 37% had 20 to 39 hours of science credit, and 17% had 40 to 60 hours of
science credit {Austin and Pierson, 1968:15). The statement was alsc made that

some of the t=achers had most of their courses from e single discipline (Austi
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and Pierson, 1968:19).

There asre a number of articles which dealt with science teaching in
Kansas. A few of these dealt with junicr high school science and senior high
school science, and two dealt only with junior high school science., These two
reports were Breukelman and Frazier's 1963 study on the offerings and enrollments
in junior high schools in Kansas, anc Austin and Person's 1968 study on fTactors
affecting eighth and ninth grsde science.

Of the articles found only two articles had anything on the subject of
the junior high schoal science teachers' academic science preparation. 0One of
these studies wss limited te north centrzl Kansas and to non-accredited junior
high schools with only seventh and eighﬁh grades., Several unsubstantiated state-
ments were made in this study which gave it guestionsble validity (Austin and
Pierson, 1968). The other study, by Baker énd Brooks, was for the 1955-1356
school year., It sho;ed what ihe academic preparation of the junior high school
science teacher was in ten bhasic science courses. It did not cover all the
~science credit the teachers hed accumulated.

The lack of valid and recent information in the literature on the
science preparation of junior high school science teachers in Kansas points to
the need for = study which dezsls with the science preparation of the junior

high school science teachers.



Chapter 3
METHODS
DESTRIPTION DF SAMPLE

The cample was all seventh, eichth, and ninth grzde science teachers in
Kansas in school districts reporting an organization of 6-3-3. The Kansas

Educationzl Directory 1971-1972 was used to deiermine which unified school

districts had erganizations of 6-3-3. Using the Science DNirsctory for Kansas

Schapls 1971-137Z the namss of the teachers teaching in junior high schools in
these districts wsre found. The Principal's Organizational Reporits which are
on Tile at the Kansas State Department of Education were used to find omissions
and discrepanciss, A list of the school districts and schools which weres used
in the study is in the appendix,

Out of the 311 unified scheol districts in Kansas, 59 reportsd 6-3-3
crganizations. There were 118 junicr hisch schocls and 442 teachers in thess
59 schonol districts. The State Department of Education regort 123,081 seventh,
eighth, and ninth grade students in schools with organizations of 6-3-3; this
is 60,6% of the junior high school students in public schools in the state,

The number of districts, the numbsr of seventh, eighth, and nintn arace

students, the pesrcent of the total number of seventh, eighth, and ninth grade
organizatinons in Kansas are given in Table 1, The numbsr of seventh, eighth,

and ninth orade students for zach district was obtained from the May 10, 1572

financiel reports on file at the State Department of Education.

13
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iable 1, Number of Districts, Number of Seventh, Eighth, and Ninth
brade Students, Percent of the Total Number of Seventh, Eighth, and
Ninth Grade Students, and humber of Students per District for Lach of
the School Orgznizations in Kansas

Number of Mean Numberx
School Number of 7th, 8th, and Percent of Students
Organization Districts 9th Graders aof Total Per District

6-3-3 59 74,587 60.6% 1265.88
B-4 156 26,210 21.3 161,60
K-12 52 7,651 6.2 147.13
6-2-4 17 ' 7,423 6.0 436,64
6-6 18 4,296 3.5 249,78
5-3-4 5 1,675 1.4 335.00
d-4-4 3 655 0.5 213,00
5-4-3 1 584 | 0.5 584.00
311 123,081 395,76

This study was limited to school districts reporting 6-3--3 crganizations.
Seventh and eighth grade science teachers in 8«4 and K-12 school systems are not
reqguired to meet certification reguirements to teach science. The 6-3=3 school
districts were used becsuse they had a more homogenous group of junior high
school teachers and the majority of the seventh, eighth, and ninth grade students
in public schools in the state were in 6-3-3 districts,

Looking at the mean number of students per district in Table 1, it is
noted that 6-3=3 districts had a mean of 1265.88 students per district and the
next largest mean was 584,00 students per district. The four largest schoeol
districts in the state have 6-3-3 organizstions and these four districts are
largely responsible for the much larger mean number of students per district.

Proof of this statement is provided by subtracting the number of seventh, eighth,
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and ninth gradz studentis in these four districts from the totel number of junior
high school students in 6-3-3 disfricts, and recalculating the number of students
per disirict, The recalﬁulated measn number of students per district was 647.91,
Table 2 presents the number of science teachers, the number of junior high
schools, the numbe; of science teachers per building, and the mean numbexr of
students per building. This information is given for each of the size groups of
teachers {(I-V} and for the total, The mean number of science teachers per junior
high school was 3.73, and ths mzan number of students per junior high school wes
621.57.
Table 2. Nwmber of science Teachers; Number of Junior High Schoals,

Mumber of Te=chers per Building, and Mean Number of Students per
Building

Group Number I 11 111 v v Total

Number of
Students 1-300 301-600 601-900 901-1200 1201-up

Number of Junior 19 41 k| 21 4 118
High Schoals (16%) (35%) (28%) (18%) (3%)

Number of Science 44 117 140 109 32 442
Teachers (10%) (26%) (32%) (25%) (%)

Nemmber of Sciemce
Teachars per
Building 2.32 2.85 4,24 5.19 8.00 3.78

Mean Number of
Students 157.85 466,76 730.03 1022,10 1529.50 621,57

Figure 1, page 16 presents the location of the junior high schools used
in the study, with the different symbols indicating which size group and the
lecation of the school. The junior high schools in districts with 6-3=3

organizations were located across the state., All but one of the twenty schools
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in group 1, 1-302 students, were located in rural areas. The largest four
schools, those in group V, were located in Kansas City, Manhattan, Shawnes
Mission, and Wichita, The schools in the other groups were scattersd around the
state with many of the larger schools being in the lsrger cities. An exception
to this was Tupeka-which had a large numbzr of junior high schaools in group II,
301-600 students. The largest school, Truesdsll in Wichita, had 2152 students
and the smallest school, Eastern Heights im Agra, had 61 junior high school
studenis.

DATA COLLECTION

The Kansas Educational Directory 1971-1972 was used to find the number

of students for each junior high school., The teachers' transcripts, on file at
the Kansas State Department of Education, were the source for the number of
Haurs each teacher had in biology, geology, physics, chemistry, and general
science. The teachers' applications for certification were checked against ths
teachers' transcripts for accuracy. Teachers having ths same first and last
names,; for example; there were two Richard Smiths, were confirmed by social
security numbers cbtainmed from the Principal?s Organizationsl Reports. Years of
experience and courses other than science taught by a teacher were obtained from
the Principal's (rganizational HReports., Also, those teaching in both a senior
high schocl and a junior high schonl were confirmed by the Principal's
Organizational Reports, .
DATA ANALYSIS

The fellowing data was compiled and keypunched on computer cards for
esch teacher: biology hours, geology hours, physics hours, chemistry hours,
genersl science hours, total science hours, years of teaching experience, and the

number of junior high school students in the school in which the teacher taught.

For hypotheses 1, 3, 2nd 5 the teachers were divided intn five groups
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sccording to the number of junior high school stucdents in the school in which
the teachers taught. The five groups were: group I, 1-300 students; group 11,
301-600 students; group 111, &Ci-Y00 students; group IV, 901-1200 students; and
group V,; 1201 students and larger,

For hypothésis 1 an analysis of veriance was run for esch cf the
variables, (a} biology hours, (b) geology houre, {c) physics hours, (d) chemistry
hours, (e) general science hours, and {f) total science heours., The analysis of
variance mads it possible to detezmine if the means wers significantly different.
A Scheffe test for multipls comparison's was used to find out which mesns were
significantly different. The Scheffe test was used to destermine if group v's
means were significantly greater than group IV's me=ns, group 1Y's means were
significantly greater than group IIl's means, group 1I1's wesns were signifi-
cantly grester than group 11's mezans; =nd group 1I's means were significantly
greater than group I's means. An alpha level of .05 was usad to test the null
hypothesis.

A Pearson product moment correlation test was used to determine if a
high pasitive relationship existed betwsen the teachers' y=ars of experience
- and the tsachers' total semester hours ef science credit. A correlation
coefficient of .B% was necessary to indicate a high positive relationship.

A t-test for independent variables was used to determine if the means
of the biology hours were significantly greater than the means of the physical
science hours., BHefore the t-test could be used it was necessary to ascertain
that the two variables weres independent., A Pearson product moment correlation
test was employed to determine if any relationship existed, An alpha level of
«01 was set to test if the correlation coefficient was significantly greater

than zero. The i-test was used on the biclogy rours and the physical scierce
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hours of each group and the totzsl. An alpba level of ,05 was necessary to
indicate significance for null hvpothesis number 3.

Hypothesis 4 utilized a different set of groups. The groups (d=zsignated
A through D) were divided by the level the teachers taught (junior high schaol
or juniocr high sch601 and senior high schoal) and whether the teachers tsught
only science or science and non-science courses, These groups were: group A,
teachers who taught only scisnce in both junior high scheools and sszpnior high
schools; group B, teachers who taught only science and who tavght only in junior
high schools; group O, teachers who taught science and non-science courses and
who taught in junior high scheols and semior high schaols; and group D, teachers
who taught science and non-science courses in junior high schools. The mean
tredit hours for {a) biology, (b) geology, {c) physics, (d) chemistry, (e)
general science; and (f) total science wers compared between the groups to
determine if group A's means wers significantly greater than group B's meznsg;
group B's means were significantly oreater than c¢roup C's means; and group C's
weans were significently greaztexr than group D's means. An analysis of variance
was usad to determine if the wmeens were significantly different. A Scheffe
test for multiple comparison's was utilized to check for significance between
individual means. An alpha level of .05 was ussd to test the null hypothesis,

The last hyosthesis asked if the teachers in group V, 1201 students and
larger, had more years of experience than the teschers in group 1V, 901-1200
students; if group I¥'s teachers had significantly more years of experience
than group I1l's teachers, 601-300 students; if group IIl's teachers had
significantly more years of experience than group Il's teachers, 301-600
students; and if group Il's teachers had significantly more years of experience

than group I's teschers, 1-3C0 students. An znalysis of variance was used to
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determine if any of the means were significantly differente A Schaffec test

for multiple comparison's was utilized to fest for significant difference

between individual means. An alpha levsl of .05 was required to indicate

significance.



Chapter 4

RESULTS

The Certification Handbeook for the State of Kansas for 1970-1971 states

a minimum reguiverent of 15 hours of science credit is needed to be certified to
teach science in a junior high schools Table 3 gives the number of teachers and
the percent of teechers out of ths totsl number of teachers with less than 15
gemester hairs of science forxr esch size group end for the total sample. Group 111,
601-500 studenis, had the largzst percent of unqualified teachers, 7.8, The next
largest percent of teschers with less than 15 hours of science credity; 6.7, was
found in group I, 1-30C studentis. There were 23 teschers out of all the teachers
who were ungualified to teach science because of insufficient science credits,

this was ©.,2% of the teachers.

Tatle 3, Numbsrs and Percents of Ungualified Teachers
{Teschers with less than 15 semester hours of science credit)
for Each Size Group and for the Total

Group Mumber I 11 II1I TV Y Total
Number of

Sindente 1-306 301600 601-900 901-1200 1201-un
Number of

Teachers 44 117 140 109 3z 442
Number of

Ungqualivied

Teachezrs 3 & 11 3 1 23
Percernt of

Ungualified

Teachrers 6.7 4,3 7.8 2.8 3.1 5.2

Tahlz 4 on page 24 presents the means and standsrd daviations of biclsoy,
gealngy, nohysics, chewnistry, general science, and total science semestsr hours
of gredit for each of tne five size groupings of teachers and for all the

21
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teachars. The table also gives the F-ratic for sach science area: and the
table shows which mesns were found to be significently differenmt by the Scheffe
test for multiple comparison's.

Null hypothesis 1 was: group V's (a) biolagy, (b) geology, (e) physics,
(d) chemistry, (e) general science, and (f)} total science means were not
significantly greater than group IV's means; group IVis means were nat signifi-
cantly greater than group II11's means; group 111's means were not significantly
greater than group I1's means; and group I1's means were not significantly
greater than group I's means.

The first part of ﬁyaothesis 1 dealt wiinh bioclegy hours. Table 4
shows group V had the largest mezn bioclogy hours 29.71. The means of group IV
and II1 wers next with 26,45 and 26.44 hours, repsectively. Greup II had the
next smallest mean, 24.41 hours, and group I had the smallest mean 17.70 hours.
The F-ratio indicated theses means were significantly different at alpha equals
05, but a Schaeffe test for multiple comparison's did not revesl any.significant
differences between any of the ms=ens. Null hypothesis l{a) was retained.

The second part of hypothesis 1 dealt with the mean geology hours of
the teachers in the five groups. Gruup IV had the largsst mean, 9.85 hours,
and this was significantly greater than the smazllest mean of 4.90 hours; group
I1'%s mean, at an alpha level of .05 was indicated by = Scheffe test. Group
IV's mean was alsc significantly greater than group III's mean, 5.98 hours, at
an alpha level of .1 as indicasted by a Scheffe test. None of the other means
were significantly different; so null hypothesis 1{b) was retained, not all the
geology means wers significantly different from each other,

Null hypothesis l(c)} was retained, none of the groups' mean physics
hours were significantly different from each other. The means rznged from

9.49% hours, group IV's mean, to 7.76 hours, group I's mean. The F-rastio which



retained the null hypaothesis was 0.477.

Group 1V had the largest mean chemistiry hours, 14,80; and group I had the
smallest mean, 5.27 hours., These were significantly different at alpha equals .1
as indicated by a Scheffe test for multiple comparison's. There were no other
significant differences between the mzansz, The mean for all the teachers was
12,95 hours. Null hypothesis 1(d) was retaineds the mean chemistry hours of the
dif frrent groups were not significantly differemt at alpha equals .05,

All the general science means were less than .5 hours. The largest meen,
¢45 hours wzs found in group IlI and the smallest mean, .18 hours, was fcund in
group 1. Thz mzan for all the teachers was .35 hours. Null hypathesis l(e) was
reteined bezauss of a Feratic of 273, The means are not significantly different,

The mean total science hours for all the teachers was 53,83 hours. Group
IV had the lzrgest mean total semester hours of -science 60.92 hours, and group 1
h=d the smellest mezn 40,20 hours. These mesns were significantly different at
an olpha level of .01 as indicated by & Scheffe test for multiple comparison's.
The other three rears were 50,45, 54.31, and 58.69 hours; group 1I's, group Ill's,
and group Ve weans respectively. Group I's mean was significantly different
from group 1Ii's and group V's means at an elpha level of .l ae irdicated by a
Scheffe test for multiple comparison's. The null hypothesis was retainmed; only
ons s=t of means was significantly different at an alpha level of .05,

lypothesis 2 stated there was nut a high positive relationship betwezn
the tezchers! total semester hours and the teachers! yesrs of experience. The
correlaticn cozfficient, 1374, was nct significantly greater than zers with 95%
canfidenze. The null hypothesis was retained; there was no relationship between
th= yezrs of expsri=nce and the total szmester hours of science crecdit.

A Pearson sroduct moment correlation coefficient was calculated to

determine if = relationshin existed betwszen the physical sczience hours and the
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Table 4, Means, Standard Deviatiens, and F-ratios for Biology, Geology,
Chemistry; General Science, znd Total Science Semester Hours of Credit

by Size Groupings

Group Number 1 I1 I1I v Vv Total
Number of .
Students 0-300 301-600 601-900 901-1200 1200-up
Number of
Teachers 44 117 140 109 32 442
F-ratio
Biolegy Hours 17.70 24.41 26,44 26,45 25.71 2.4?3b 25,27
(13.08) (18.40) {20.57) (13.93) (27.72) (19.12)
Geology Hours  5.28 4908 s5.98°  g.85%'2 6.80 3.527° 6.64
(8.01) (7.75) (8.80) (16.12)} (7.35} (10,.83)
Physics Hours 7.76 B.07 8.75 9.49 B.32 0.477 B.62
(7.78) {8.12) (9.74) (9.72) (8,37) (9.02)
Chemistry Haurs 9.273 12,76 12,70 ld.HUB 13.47 2.202° 12,95
(8.28)  (11.92) (9.99) (10.09) (12.52) (10.65)
Generzl Science 0.18 0.32 0.45 0.33 D.40 0,373 0.35
{0.87) {1.22) (L.79) (1.09) (1.08) (1.36)
Totsl Solenes 40307 *%eg. 4% 54.31°  60.92° 58.69° 4.981  53.83
{22.06) (26.77) (30.41) (29.10) (26.68) (28.61)

Standard deviations are in parentheses,

¥F-ratio significant at
F-ratio significant at

1

Significantly different at
Significantly different at
Significantly different at

binlogy hours. The coefficient for each

«1 level,

.01 level,

.DS level.

-1 level,
.01 level

group wast

bF-ratin significant at .05 level.

F-ratio significant at 001 level,

iSignificanfly different at .1 level.

Significantly different at .1 level.
Significantly different at .1 level.

.0698 for group I, 1-300

students; -.0052 for group 1I, 301-600 students; .1262 for group I1II, 601-900

students; -.1282 for group IV, 901-1200 students; -.1303 for group V, 1201

students and larger; and ,0132 for all the teachers.

Nane of these correlation
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coefficients were significantly different from zero, so no relationship existed
between a teacher's physical science hours snd biology hours. Because no
relationship exists, the criterion that the variables are independent was
satisfied, allowing for the use of a t-test for independent variszbles to determine
if the mean biolegy hours are greater than the mean physical science hours,

Null hypothesis 3 was the mean biology hours are not significantly greaterx
than the mean physical science hours in groups I, 11, III, IV, V, and all the
teachers., Tzkle 5 is the means and standard deviations for the biology and
physical science hours by groups and for the total,. ﬁls?, Table 5 presents the
t-statistics for comparison of the means. The mean physical science hours
exceeded the mean kiology hours in all groups except group V. The mean physical
science hours for z11l teachers, 28,210, was larger than the mean biology hours
25,270 for sll the teachers. These means were significantly different at alpha
equals 025, Group I's and the group IV's hielogy and physical science hours
were significantly different. In group I the mean physical science hours,
22.311, was significantly greater than the mean biology hours, 17.704, at an
alpha level of ,1. Group IV's mean physical science hours 34,148 was signifi-
cantly greater than group IV's mzan biological science hours, 26.448, at an
alpha level of .005. The null hypothesis was retained; the mean biology hours
are not significantly greater than the mean physical science hours. However,
in the cases that were significant the physical scierce hours exceeded the
bioleogy hours,

The teachers were divided according to the level they taught (junior
high_schonl or junior high school and senior high school) and according to what
they taught (science or science and non-scisnce courses)., The groups were:
group A, teachers who taught only science and who taught in junior high schools

and senior high schools; group B, teachers who taught only science and who
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Table 5. Means, Standsrd Deviations, and T=5tatistics for Biology
and Physical Science Hours by Size Groups and Total

Group Number I 11 111 Iv V Totsl
Number of

Students 1-300 301-600 601-900 501-1200 1201-up
Number of

TEEC:L'EEZ"S 44 117 140 109 3z 442
Biolegy hours 17.70 24.41 26.44 26,45 29,71 25.27

(13.06) {18.40) (20.57) (19,.93) {17.72} (19.15)

Physical Science 22.31 25.73 2T .43 34,15 28,59 28,723

Hours (16.95) {19.68) (19,41) (23.63) (21.43) {20.78)
T-statistic -1.428%  -0.531  -0.414  -2.6005  0.228 -2.188°

Standard deviations zre in parentheses,

qT.statistic significant at the .1 level.

CT-statistic significant at the .025 level.

Tegtatistic significant at the 005 level,.
taught only in junior high schools: group C, teachers who taught science and
nﬁn«scien:e courses and who taught in junisr bigh schools and senior high schools;
and group D, teachers who taught science and non-science courses and who taught
only in junior high schools,

Table 6 gives the total number of teachers for each of the above groups
and it al=z=c presents the number of teachers in each size catzgory who were in
each one of these groups. Only 20% of the teachers in schools with 1=300
students taught only science and taught only in junior high schools; whereas,
66% of ihs teachers in schools with 301-60C students taught only in a junior
high schocl and taught only science courses, The percents of thase who taught
science and non-science courses and taught only in 2 junior high schaol, group

D, show an interesting relationship; in group I, S0% of the teachers taught
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only in the junior high school and taught science and non-science courses. In
groups I1 and 111, 26% and 237 of the teszhers were in this categorye In groups
IV and V, 8% and 5% of the tecachers were in this category. 0Out of the 442
teachers 320, or 72%, taught only science end taught only in the junior high schonl.
Ninty-seven, or 22% of the total number of teachers taught science and nonescience
courses and taught only in the junior high school, Of all the teachers, 417, or
94%, taught only ir junior high schools. Three hundred thirty~seven teachers, or

76%, of the total number of ieachers taught only science courses,

Table 6, Numbers and Percents of Teachers in the Four Groups [ivided
According to the Level and ¥hat the Teachers Taught

Group 1 11 111 v v Total
Number of 1-300 301-600 681-500 901-1200 1201-up
Students
Group
A 6 g8 3 ' - - 17
(14%) (T£) (2%) (4%}
B g 17 105 100 29 320
(20%) (66%) (75%) (92%) (91%) (72%)
o2 T 1 - - - B8
- (16%) (1%} : (2%)
D 22 kil 32 9 3 o7
(50%) (26%) (23%) (8%) (9%) (22%}

total 44 117 120 109 32 442

Group A =-teacherz who taught only science and who taught im junior
high schools and senior high schools.

Group B —teachers who taught only science and who taught only in

' junior high schools,

Group C —teachers who taught science and non-science courses and
who taught in junior high scheools and senior high schools,

Broup D -teachers who taught science and non-science courses and
who taught only in jumior high schools.
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Table 7, page 29, shows the non-sciencz subjects that were taught by tihe
junior high schocl science teschers, Some teachers taught courses in as many as
five of these aress. For example, onz teacher taught courses in mathematics,
history, lsnguage arts, home eccnomics, and civics. Mathematics was the subject
most often taught by junior high school science teachsrs. Physical education and
health, English and language arts, and then history and geography were the subjects
that followed mathematics in being the non-science courss areas most often taught
by science teachers.

Table 8, page 31 shows the mean biology, geology, physies, chemistry,
general science, =nd total science semester hours of eredit for the four groups of
teachers divided according to the subject and the level they tsught. Group A
had the largest biology mean, 30.35 hours, followed closely by group B with a mean
of 2B8.67 hours, The next largest mean wes group C's, it was 19,42 hours, The
smallest mzan was group D's; it was 13.65 hours. The Scheffe test for mwultiple
comparison's revealed tgo pairs of means to be significantly different. Croup A's
mean was significantly greater than group I's mean at an alpha level of .0l; and
group B's mean was significantly grester than group D's wmzan at an alpha level of
.001, HNull hypothesis 4(a) was retained; not a2ll the biology mesns were signifi-
cantly different at an alphs level of .05,

Group C had the largest geology mean, 8.17 hours, and group D had the
smallest mean, 3.29 hours. OGroup A's mean was 4.65 hours and group B's mean was
TeT2 hourse The F-ratio was significant at an alpha level of 005, Erﬁup B's
mean was significantly greater than group I's mean at an alpha level of 01 as
indicatasd by a Scheffe test. No other means were significantly different. The
null hypothesis was retained; sll the means were not signifi;antly different
from each other.

The mean physics hours ranged from 12,59 hours, group A's mean, to 5.50



Table 7. Number of hon-Science Subjects Tauaght by Junior High Scheol

Stience Teachers by Size Groups and Totsl
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===

Group Number I II 111 Iv Vv Total

Number of 1-300 01-500 601800 901-1200 1201-up
Students

Mathematics g 16 18 6 2 49

Physical [ducation 10 B 3 2 - 23
and Health

Langu=ge Aris anc z 3 12 4 - 21
English

History and 1 3 10 3 - T
Geography

Industrial Arts 4 3 3 = - 11
and Shop

Socizl Science 5§ 2 3 = - RRE
and Fsychology

Civics - 1 4 2 - T

Home Economics 2 1 4 - - T

ATt - 2 3 2 - 7

Drivers Education 4 - 1 - - 5

Business and Z 1l - - - 3
Economnics

Foreign Languags - - 2 - - 2

Vocational 3. - - - - 1
f.griculture

Unified Studies - - 1 - 1 2

Superintendent 1 - - - - 1

Guidance - - 1 s 1 2
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hours, group C's mean., The F-ratin was 2,169 which was not significant =t an
alpha level of .03. 5o null hypothesis 4(c) was retaineds The mean phycics
hours were nat significantly different betw=en grcun A, B, C, and L,

The F-ratio for the m=ans of the chemistry hours of groups A, B, C, and
D was highly significant at arm alpha level of 001, The Scheffe test for multiple
comparison's showed two pairs of means to be significantly differsnt. Group A's
mean, 15,00 hours, was significantly greater than group D's mezan, 7.25 hours, =t
zn alpha level of ,001. Group B's mezn, 14.48 hours, was significantly greater
than group ©'s mean.at an alpha level of .00l. Not a2ll the means were signifi-
cantly different, so the null hypothesis was retained.

Null hypothesis 4(e) was retained, The genersl science means were not
significantly different. The F-ratio wes 1,161. The largest mean was .42 hours
and it occurred in group B.

Grous A had the largest total science mean, $5.65 hours. Group B was
nzxt with a mean of 60,18 hours. Group C's mean was 40,58 hours, the third
largest; and group D's was 31.74 hours. The F-ratio was 31.614 which was signi=-
ficent at an alphz level of ,001., After a Scheffe test for multiple comoarison's
was run, two pairs of means wefe found to be significantly different at an alpha
level of ,001, Group A's mean was significantly greatier than group D's mean; and
group B's mezn was significantly greater than group D's mean. The null hypnthesis
‘was ratainsd because not all the means were significantly different.

Null hypothesis 5 stated that the years of experience of the teachers in
groun V was not significantly greater than the years of experience of the teachers
in group 1V, the years of experience of the teachers in group IV was nct signifi-
cantly greater than the years of experience of the teachers in grcub I1I, the
years of expesrience of the teachers in group III was not significantly greater

than the years of experience of the teachers in group 1I, and the years cf



Tablz 8. Means and Standard Deviations of Group Ay B, C, and D for
Biology, Geology, Physics, Chemistiry, Gerneral Science, and Total
Science Credit Hours, and F-ratio for Comparison of the Means

3k

Group Number A B C D Totsl

Number of 17 320 B o7 442
Teachers

Feratio
Biology Hours 30.351 28.572 19.42 13.551'2 17.?25b 25.27
(24.427  (18.%4)  (10.95) (14.20) (19.12)
3 3 a

Geology Hours 4.65 7.72 8.17 3,2 4,503 6.64

{6.79) (12,05} (12,65) (4.69) (10.83)

Physics Hours 12.59 8.88 5.50 7.34 2.169 B.62

{11.63) (8.63) {5.71) (9.82) {9.02)

Chemistry Heurs 19.[304 ld.dBS T.50 7.264’5 15026Bb 12,95

(10,75}  (10.82) (7.25) (7.80) (10.65)

General Science 0.06 0,42 0.00 0.20 1.161 0.35

Haours (0.24) (1,53} {(c.00) (0.80) {1.36)

- 6 7 Gyl b .

Total Science 66.65 60.18 40,58 31.74 31.614 53.83

Hours (22.41) (27.51) (21.682) (21.24) (26.61)

Standard deviations are in parentheses.

SF.ratio significant at the
F-ratio significant at the

lSignificently different
Significantly different
Significantly different
Significantly different

at
at
at
at

01 level.
01 level.
001 level,
001 level.

+C03 level,
+001 level,

25ignificantly different a2t 001 level.
65ignificantly different at 001 level,
Significantly different at D01 level,

experience of the teachers in group 11 was not significantly greater than the

years of expesrience of the tescher in graoup 1.

The means, standard deviations,

Fe-ratio, and the significant differences found when a Scheffe test for multicle

comparison's was run are presented in Table 9,

a F-ratio of 2,983 which is significant at an alpha level of .025,

T he analysis of wvariance produced

The Scheffa

test for multiple comparison's determined that group III's mean, B.05 hours, was
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Table 9. Feans, asnd Standard Deviztions of the Years of Experience
of the Teachers by Groups

Group Numberx 1 11 111 1v v Total
Number of 0=300 301-600 601-900 g01-1250 1201=-up
Studente
Number of 44 117 140 109 32 a42
Teachors Fuiatin
1 1 a
Years of 5.89 5.97 8,05 6.51 6,61 2,983 6.81
Experisnce
Stardard (5.08) (5.08) (5.69) (5.46) (5.13) (5.42)
Deviations

®Feratio significant at the .025 level,

lSignificantly different st .1 level.

significantly greater than group II's me=an, 5.97 hours, at an alpha level of .l.
The null hypothesis was retained; the ysars of experience of the teachers does

not vary with the =sizz of the school.



Chepter 5
CONCLUSIONS

The sample was of the junior high school science teachers from school
districts that had a 6-3-3 orgasnization. These schools ranged in size from 61
to 2152, seventh, eighth, =and ninth grzde students. The schools were located
across the state of Kansas, from Elkhart (sauthwestern corner of the state) to
S5t. Francis (northwestern corner of the state) to Pittshuxg (southeastern corner
of the state) to Sabetha (northeastern cormer of the state). The schools ranged
from rural areas of sperse population to urban areas of dense population. For
these reasons this study can be applied to gll separately organized junior high
schools in Kansas.

The first thing to be considered was th= ungualified teachers teaching
science in the state of Kansas. Thers were 23 teachers with less than 15 semester
hours of science credit (See Table 3, page 21}. The largest percent of these
teachers taught in schools of 601-9C0 students. The second largest percent of
ungualifiec¢ teachers taught in schools of 1-30C students, It is much easier to
explain thz occurrence of unguslified tezachers in the smaller schools where 66%
of the teachers taught non-science courses. Because of less teachers in the
smaller school, the teachers often need to teach several subjects, The Wichita
school system had 12 of the 23 unqualified teachers. Olathe had the next largest
number with three science teachers with insufficient preparation. For a thorough
explznation of this cccurrsnce, the school the teachers taught in would have to
be contacted. Upon inguiry at the State Depariment of Education, little was
found about this, They did show their awareness of the large percent of the
ungqualified teachers bsing in the Wichita school system.

The first hypothesis, dealing with the mean biology, geclogy, physics,
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chemistry, gsneral science, and total science hours by size groups, was retainesd
because few of the means were significantly different from each other. Only two
pairs of mezns were significantly different at an slpha lsvel of ,05. It was not
significantly different but there does seem to be a trend of the larger means of
the verious sciencés being in the larger schools. The large range of hours in
each one of the varicus sciences except the general science hours had definite
bearing on the lack of significence found.

No significant relationship exists between the years of experience of a
teacher and the totzl semester hours of science credit.

The third hypothesis was to test the assumption that junior high school
teachers hzve more biclogy credit than physical science credit. This assumpfinn
was proved false. The bioleogical science and physical science means for each of
the five size groups and for all the teachers were tested for =significant
differences, A t-test for independent samples indicated group IV's, 901-1200
students, mean physical science hours was significantly greater than g-oup IVis
mean biclogical science hours at an alpha level of ,005. Tie biological science
and physical science means for all the teachers teaching scisnce in junior high
schools in districts with 6-3=3 organizaticons were significantly differsnt at an
plpha level of 025, and the physical science mean was greater than the biology
mean. It could safely be concluded from this that the average teacher has more
physical science credit than biclogy credit,

hull hypbtheses 4 (a), (b}, (c), (d}, (e), and (f) were retainsd, but
some intszesting thirngs were found. The teachers that tawvght only science and
only in junior high schools had significantly greatsr biology, geology, chemistry,
and total science hours than the teachers that taught science and non-science and
only in junior high schools, The differerces between these two groups was one

group taught science and non-science courses and the other group taught only
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science courses. 1he biclogy, chemistry, and total science means of Group A uasz
signif{icantly grester than the bioclety, chemistry, and total science means of
group D, In group A were the teachers who tsught in junior hich schools and
senisr high schools and who taught only science; in group D were the teachers
who taught only in-jumior high schools and who tzught science and non-scisnce
courses. A conclusion of the apove was that the teachers who tsught only science
had more sniology, chemistry, and totzl science hours than teachers who tzught
only inm the junior high school and who taught science and non-science courses,

The non-science subjects taught maost often were mathematics, physical
education and health, language arts, and thzn general shop in that order.
Breukelwman in his most rzcent study found the non-science area most often taught
in wes mathematics, followzd by health, physical education, socizl science, and
then history (Breukelman, 1966:27). Breukelman and Frazier's 1962~1963 study
revealed mathematics was the zrea most often tzught followed by hezlth and
physical education, social studies, and then English {Breukelman and Frazier,
1963b:14),. Mathematics was the subject taucht with science the most often in
1960-1961; physical education, health, and then social studies were the subjects
that Tollowed mathematics in bezing the most often tauéht by science teachers
(Breukelman and frazier, 1961a:27). Looking at these and the results cbtained
in this study mathematics has been the subject most often taught with junior
high school science by junior high school science teachers aover the last 11
years. Physical educatinn and health has been the next maost often taught non-
science suhjeét by junior high school science teachers. The other subjects vary
gver the years as to which fDllow-physical education and health,

Null hypothesis 5 was retzined. The years of experience of the teachers
in the size groups are not significantly different from each other at alpha
equals .05, There is not a trend of the less experienced teachers teaching in

the smaller schools as assumed prior to the study.
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SUMMARY

what the siudy said sbout the junior high schaol science teacher was:

The mean biclooy, g=ology, physice, chemistry, general science, and
totzl science hours did not differ significantly with the different
size schools in which the teacher tsught.

The teachers' total hours of science credit was not relsted to the
teachers' years of experience,

The junior high school science teacher had significently more physical
science hours of college credit than bicleogy hours of collegs credit.

The teachers who taught non-science courses in the junior hich school
had fewer credit hours of science preparastion in biology, chemistry,
and totzl science than the teachsrs wha taught only science (=ither
in 2 junior high school or in a junior high school and a senior high
school).

The non-science subject most often taught was mathematics followed by
physical education and health; previcus studies indicate this to be
unchanged over the last 11 years.

The years of experience of the teachers does not differ significantly
with the size of school in which the tesachers taught.

The mezn semester hours of college credit weres 25,27 hours of
biology, 6.04 hours of geoloay, B.52 hours of physics, 12.9% hours of
chemistry, .35 hours of general science, and 53.83 hours of total
science.
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APPENDIX

List of School Districts and Junier
High Schools Involved in Study

District School

202 Turner Pierson Junior High
Highland Junior High

207 Fort Leavenworih FPatton Junior High

211 Norion Norton Junior Hicgh

210 Elkhazt Elkhart Junior High

232 Dezeoto Desoto Junior High

233 lilathe Millbrooke Junior High
Sants Fe Trail Junior High

234 Faort Scott Fort Scoti Junior High

239 Minneanolis Delphos Public Scheoals

249 Frontznac Washington High

250 Pittshurg Lakeside Junior High
Rogsevelt Junior High

253 Emporis Lowther Junior High

257 iol=m I8la Juniar High

259 wichiia Allison Junior High
Roosevelt Junior High
Truesdell Junior Hich
Hadley Junior High
Hamilton Junior Hich
Jardine Jumior High
Mayberry Junior High
Coleman Junior High
Brooks Junior High
Curtis Junior High
Horace Mann Junior High
Megad Juniar High
Marshall Junior High
Pleasant Valley Junior High
Robinson Junior High
Wilbur Junior High

260 Dexhy Carlton Junior High
Derby Junior High

262 Yalley Canter Valley Center Junior High

263 Mulvan= Mulvane Junior High

274 Uzkley Dakley Junior High

288 Richmond Central Heights Junior High

256 Gttewe Ottawa Junior Hich

297 5t. Francis St. Francis Junior High

306 Socutheast of Saline Southeast of Saline High

308 Hutchinson Central Junior High
Liberty Junior High
Sherman Junior High

315 Coiby Colby Junior High

324 Kirwim Eastern Heights High
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373

383
387
402
403
408
413
418
428

437

441

443
445

446
447
450
451
453

457
466
470
475

i9
480

484
489
450
455
497

500

501

Seaman

Marysville
Newton

Manhattzan
Altoona Wilson
Augustz

Otis Bison
Marion

Chanuts
McPherson
Great Bend

Washburn

Dodge City
Coffeyville

Independence
Cherryvale
Tecumseh
Baileyville
Leavenworth

Garden City
Scott City
Arkans=s City
Junction City

Kirncaid
Liberel

Freadonia
Hays

El Dorado
Ft. Larmed
Lawrence

Kansas City

Topeka

Legen Junior High
Northern Hills Junioxr fiigh
Marysville Junior High
Chishelm Junior High
Santa Fe Junior Hich
Manhattan Junior High
Altoona Junior High
Augusta Junior High

Ctis Bison Junior High
Florence Junior High
Royster Junior High
McPherson Junior High
Roasevelt Junicr High
Harrison Junicr High

Jay Shideler Junior High
Auburn Junior High
Sabetha Junior High
Wetmore Junicr High

Dodge City Junior High
Roosevelt Junior High
McKinley Junior High
Independence Junior High
Cherryvale High

Shawnee Heights Junior High
St. Benedict Junior High
West Junior Hich

East Junior Hich

Garden City Junior High
Scott City Junior High
Arkanszs City Junior High
Junction City Junicr High
Fort Riley Junior High
Crest Junior High

West Junior High

South Junior High
Fredonia Junior High

Hays Junior High

El Dorado Junior High
Larned Junior High

West Junior High

Central Junior High

South Junior High
Argentine Junior-Senior High
Rosedale Junior-Senior High
Arrowhezad Junior High
Coronado Junior High
Northwest Junior High
Central Junior High

West Junior High
Northeest Junicr High
Capper Junior High

Crane Junior High

East Topeka Junior High
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(501 Topekz Continued)

503 Parsons
512 Shawnee Mission

French Junier High
Eisenhower Junior High
Highland Park Junior High
Boswell Junior High
Holliday Junior High
Jardinme Junior High
Roosevelt Junior High
Curtis Junior High
Landon Junior High
Parsons Junior High
Indian Creek Junior High
Trailridge Junior High
Hillcrecst Jumior High
Meadowbrook Junior Hich
Milburn Junior High

0ld Mission Junior High
Broadmoor Junior High
Nallwozd Junior High
Hocker Grove Junicr High
Indian Hills Junior High
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A review of the literature on thz academic prepsraticn of junior high
school science teachers revealed a lack of research in this area, pointing to a
need for s study to determinz the science preparation of the jumior high school
science teachers in the state of Kansas.

A1l seventh, eighth, and ninth grade teschers in school districts having
school crganizations of 6-3-3 were used in this study. Four hundred ferty-two
science teachers taught in school districts with organizations of 6--3=3 in
1571-1972, =nd this included 119 schools and 74,587 seventh, eighth, and ninth
grade students or 60% of all the seventh, eighth, and ninth grade students in
public schools in Kansas., The bislogy, geology, physics, chemistry, general
science and totsl semester hours of science credit of these 442 science teachers
were examined,

The taaelises wass: divides dndo groups according to (a) the number of
students in the junior high school in which the t=achers taught, and (b) the
level (junior high school or junior hicgh school and senior high school) taught
at and whether the tzacher taught only science courses or science cotitses and
non-science courses, The mean hours of the various sciences of these different
groups wers examined.

The means of the science hours were not significantly different when
compared by size groups. When compared by the level and subject the junmior high
schocl science teacher tauvght, it was found that the science teachers who taught
nan-science courses and science coursesz had significsntly Tewer semester hours
of science credit than the teachers whe =zsught only science. The junior high
school science teschers' physical science credit hours significantly exceeded
the teachers' biological scisnce credit hours. The yszrs of experience of the
teachers did not differ significantly between the groups of teachers divided

accordiric to the number of students in the junior high scheocl in which the



teachers tsught. The mean semzster hours of college credit were: 25.27 hours
of biclogy, .04 hsurs of geology, B8.52 hours of physics, 12,95 hours of

chemistry, .35 hours of general science, and 53.83 hours of total science,



