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I. INTRODUCTION: SCIENCE AND MATHEMATICS TEACHERS

The purpose of this survey was to ascertain the
educational and professional backgrounds and
something of the operational milieu of teachers of
secondary school science and mathematics (grades
7-12) in the public and private schools of the
United States during the school year 1960-61.
The resulting information is expected to be of
value in designing inservice training programs and
in developing academic programs for prospective
teachers.

The Survey

The construction of the questionnaire and the
sampling procedure are described in some detail in
appendix A. In brief, the sample was selected by
the stratified random sampling method from the
U.S. Registry of Junior and Senior High School
Science and Mathematics Teaching Personnel,
1960-61, compiled by the National Science
Teachers Association. This Registry contained
names, school addresses, and other information for
142,377 teachers in all 50 States and the District
of Columbia. The stratification was designed
to ensure proportional representation of these
teachers according to gevgraphical region, size of
school, grade levels within school, and number of
classes in science and mathematics taught by the
individual teacher. The sampling ratio of 1in 36
applied to each of the strata produced a total
sample of 3,957 teachers.

A questionnaire (reproduced in appendix B) was
mailed in the spring semester of 1961 to each of
these 3,957 tgyaphers, 3,012 of whom returned
usable questionnaires within the allotted time.
Interviews later by telephone with half of the non-
responding teachers indicated that on the average
they had somewhat less college preparation in
science and mathematics subjects than was
reported by the responding teachers, were less
likely to have master’s degrees, were less likely to
have attended National Science Foundation
institutes, and were teaching fewer classes in
science and mathematics. Ths response rate was
lowest among teachers in small schools (with
enrollments under 100) but was otherwise fairly
uriform throughout the school-size categories.

More detailed” comparisons of the responding
and nonresponding teachers are given in appendix
A, Insummary, nonresponse probably introduced
into the tabulations (which are based upon the
3,012 usable questionnaires returned) a bias
toward a slightly more favorable picture of teacher
training and qualifications than would have
resulted if the response rate had been 100 percent;
but the distortion probably is small and does not
effect the generalizations in this report.

Regional comparisons are made in the text and
in the tables in appendix C. Twenty-four p:.cent
of the teachers in the sample were employed in the
9 States designated as the Northeast; 35 percent
in the 13 North Central States; 26 percent in the 15
Southern States and the District of Columbia; and
15 percent in 13 States, including Alaska and
Hawaii, comprising the West. All the States in
each region are listed on page 13.

The Report

The study was intended to apply to all public or
private secondary school teachers (grades 7-12)
who during 1960-61 taught one or more classes in
any of the following subjects: Mathematics,
general science, biology, chemistry, and physics.

For some purposes it is convenient to consider
these teachers in three groups: those who taught
one or more classes in mathematics but none in
the sciences, those who taught one or more
classes in science subjects but none in mathematics,
and those who taught both mathematics and science
subjects. 'These groups are, of course, mutually
exclusive. Their numbers in the sample are as
follows:

Total in sample . - oo 3,012
Teachers of mathematics- - cceoomomo e 1, 280
Teachers of SCIENCES v - o oo e oo mmmeeceemeem 1, 220
Teachers of mathematics and sciences v oo - 502

For other purposes, it is necessary to consider
teachers grouped according to the particular
sciences they teach. These groups are not
mutually exclusive; a teacher who taught—
for example—one class in general science and
several classes in biology is included both in the

1
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tabulations of general science teachers and in
those of biology teachers. The numbers and
percentages of teachers in the sample who taught
in each of the subject categories were as follows:

Number Percent

General science. oo cooo oo oo 1, 008 33

Biology - - e 562 19

ChemiStry. e e e 401 13

Physics . oo v emeee 354 12

Mathematics grades 7=8. oo ceeeeeeo 723 24

Mathematics grades 9-12___ . ______. 1,351 45

Mathematics grades 7-12. .. ... (1,782) (59)
Number of Classes Taught

Since teachers of a given subject vary both in
their competence to teach that subject and in the
number of classes in which they teach it, the ques-
tion arises, how many students or classes are
affected by the presence in the teaching popula-
tion of a particular percentage of teachers with
little preparation in the subject taught? Although
this study uses a sample of teachers, not of classes,
estimates involving numbers of classes are made
in several places in this report. These are
approximations, but they should prove useful
particularly in making comparisons among the
science subjects. The method employed here is
as follows:

In many of the tabulations the teachers are
grouped in three categories based on the number
of classes they taught in the subject under
consideration: those who taught one or two classes,
those who taught three or four, and those who
taught five or more. Each of these groups is
then further subdivided into other categories—
on the basis, for example, of how many semester
hours of college courses they had taken in the
subject. An estimate of the total number of
classes taught by teachers in one of these cate-
gories is derived by applying a factor of 1% to
the number of these teachers who taught one or

two classes in the subject, a factor of 3% to those
who taught three or four classes, and a factor of
5 to the teachers who taught five or more classes
(five being, in all but a very small number of
cases, the maximum teaching load in a subject)
and adding the three products.

In the text, most of the findings are expressed
in percentages (usually of teachers, occasionally
of classes). The text is by no means an exhaustive
discussion of all the data collected, however; the
reader interested in more detail is referred to the
tables in appendix C, where the data are reported
in the form of the number of teachers found in
each of many categories.

AAAS Recommendations

Reference is made in chapters ITI and IV to the
recommendations made by Cooperative Commit-
tee on the Teaching of Science and Mathematics,
of the American Association for the Advancement
of Science, regarding the preparation of these
high school teachers. This committee, which
consists of representatives of scientific societies
and associations of teachers of the several subjects,
published its recommendations initially in School
Science and Mathematics, April 1959, and again,
with minor revisions, in Science, April 8, 1960.
The recommendations have since been useful in
preparing a pamphlet, Guidelines for Preparation
of Teachers of Secondary School Science and
Mathematics,! published by the National Associa-
tion of State Directors of Teacher Education and
Certification and the AAAS. Copies may be
obtained from NASDTEC-AAAS Studies, 1515
Massachusetts Avenue NW., Washington 5, D.C.

1 The recommendations of the Cooperative Committee
have been used in this report rather than the Guidelines,
because the former are expressed in terms of semester
hours. Data collected in this study are also in terms of
semester hours.

II. THE TEACHERS AND THE SCHOOLS

A great deal of public attention is being centered
upon the science curriculums of the secondary
schools of this country and, in consequence, upon
secondary school teachers of science and mathe-
matics. It is evident that a gap exists between
ths education in science that has hitherto been
required of entrants into the teaching profession
and the demands that are now being made upon
them, as teachers-in-service, to enlarge tl e scope

2

of their teaching. Many efforts are afoct to
narrow this gap, both by raising the standards of
preparation to be required of future science
teachers and by making opportunities for further
study in the sciences readily available to teachers
now in service.

But what are the dimensions of the gap that
now exists? How much background does the
average science or mathematics teacher have in
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his subject? How long has it been since he studied
it in college or graduate school? How likely is he
to go back for further study after some years of
teaching? Do the conditions in which he works
encourage him to do so? These are the kinds of
quesiions that led to the undertaking of the
survey here reported.

In an educational system so diverse in its forms
as ours, the term ‘“the average science teacher” is
of uncertain utility. It is more useful to think
of science and mathematics teachers as a large and
varied population working in s multiplicity of
situations in which the opportunities, incentives,
and demands for improvement differ markedly.
It is therefore worthwhile to begin with a brief
description of this population and of those of its
working conditions about which information was
obtained in the survey. This information is by
no means comprehensive; for example, there is
nothing about the laboratory facilities available
to the teacher or about the percentage of college
preparatory students in his school. Even so, the
survey data reveal a good deal about the complex
milieu in which the hoped-for improvement in
secondary school science and mathematics teach-
ing will have to take place.

Teaching Environment

Of the teachers in this study, about 90 percent
were teaching in public schools and about 10
percent were teaching in private schools (see
appendix C, table 5, for details).

The grade patterns of school systems in the
count:y vary widely, a fact that may have more
bearing on the teaching of science than of any other
subject in the secondary school curriculums.
Since each of the sciences (excludiag mathematics)
is with rare exception represented by o single
1-year course, and in junior high schools all may
be represented by a single course in general
science, it is obvious that the opportunity for the
teacher to specialize in the teaching of a particular
science, or even in the teaching of two sciences,
depends upon the enrollment and the grade levels
of his school.

Of the teachers reporting, 25 percent taught in
4-year high schools (grades 9-12),12 percent taught
in 3-year high schools (grades 10-12), 13 percent
in 6-year secondary schools (grades 7-12), 17 per-
cent in junior high schools (grades 7-9), 19 percent
in combined elementary and secondary schools

* (kindergarten or first through 12th grade, K-12),

and the remainder in schools with still other grade

877748—63——2

groupings. All these groupings are found in all
regions of the country, but in different proportions,
as shown in the following table:

Responding teachers (in percent), by
region
School grade levels
Nation | North-| South | North | West
east Central
Total 100 100 100 100 100
K-12. - 19 12 24 23 9
7-9.... 17 17 17 14 25
7-12... 13 20 15 9 §
9-12 25 28 15 27 33
10-12.. 12 11 13 10 19
(0197 S 14 12 17 15 10

Norre.—Percentages may not add to 100 because of rounding.

In the South and in the North Central States, but
not elsewhere, large proportions of the teachers
were working in K-12 schools. A larger propor-
tion of the teachers in the West than elsewhere
taught in 3-year junior high schools. The pro-
portion of teachers in 4-year high schools was
smaller in the South than in any other region.
The proportion employed in 7-12 schools was
high in the Northeast, very low in the West.

Almost a third of the responding teachers
taught in schools with enrollments of less than
500, including 18 percent who were in schools of
less than 300 pupils. There were, of course,
variations among regions. A quarter of the
teachers in the North Central States—a larger
proportion than in any other region—taught in
small schools with enrollments of less than 300
pupils. The West employed more of its teachers
in large schools, with enrollments of 1,500 or more,
than did any other region. Nationwide and
regional patterns are shown in the following
table:

Responding teachers (in percent),
by reglon
Enrollment of school
Nation | North-| South | North | West
east Central

b (1] 7Y S, 100 100 100 100 100
Less than 300 18 11 17 24 18
300-499. 14 12 17 15 10
B00-999. - oo e eceeacaee 30 35 32 29 25
1,000-1,499 19 22 20 18 20
1,600 OFr MOT6. oo 18 20 14 15 2

Note.—Percentages may not add to 100 because of rounding.

The actual statistical relations between school
size and grade structure on the one hand and, on




the other, the variety of different subjects indi-
vidual teachers were teaching are not presented
in this report, but the extent to which the teachers
were specializing in science or mathematics subject
matter is discussed in chapter III.

The Teachers Themselves

Men predominate among these high school
teachers, particularly in the subjecis other than
mathematics. Of the entire sample, 69 percent
were men. Of the teachers who taught mathe-
matics but no other science, 63 percent were men.
Of those who taught sciences other than mathe-
matics, 75 percent were men. The ratio of men
to women was lowest in the South (59 percent),
highest in the West (78 percent).

The rapid expansion of school facilities to cope
with recent growth in the school-age population
was reflected in the large number of young teachers
and of very recent college graduates in the
sample. Half were lesy than 35 years old, and
only a quarter were 45 'or older. Weli over half
had received their bachelor’s degrees in 1950 or
later—31 percent in the period 1950-56 and 27
percent in the period 1957-61. College graduates
of the 194049 decade constituted only 18 per-
cent—pre-1940 graduates, 24 percent—of the sample.

All but 1 percent of the teachers had earned at
least bachelor’s degrees. The largest number—
about 4 out of 10—had been graduated from liberal
arts colleges; the aext largest number—3 out of
10—from teachers colleges; 2 in 10 from university
schools of education; and 1 in 10 from other col-
leges within universities. The regional differ-
ences in this respect probably reflect variations in
institutional patterns of higher education.
Meachers in the sample from the West were more
likely than those teaching elsewhere to have
attended universities (either university schools of
education or other university colleges) and least
likely to have attended teachers colleges. These
and other variations are shown in the following table:

Responding teachelrs (in percent), by
region
Type of institution granting the
bachelor’s degree
Nation | North-| South | North | West
east Central

Al tyPeS.ecaeccecnnanaanan 100 100 100 100 100
Teachors colloges..ccuevaconcanan 20 3 32 30 21
Liberal arts colleges..-vceamenens 30 47 40 36 35
University schools of education.. 20 14 18 P2 2%
Other colleges in universities.-... 11 11 9 10 18
Other tyPeSececceccccacnonnnnnen 1 femmccecc]oneennna 1 2

NoTE.—Percentages may no: add to 100 because of sounding.

During the latter part of the 1950’s there ap-
pears to have been a trend away from the liberal
arts college and toward the teachers college. Of
the teachers who took their bachelor’s degrees
during the period 1950-56, 41 percent took them
at liberal arts colleges and 27 percent at teachers
colleges ; among those who took their degrees later,
the percentages from the two kinds of institutions
were almost exactly equal. The following table
shows these trends by year up to the time of
survey:

Responding teechers (in percent), by
year of bachelor's degree
Type of institution granting the
bachelor’s degree
All | Before

degree | 1040 | 1940-49 1 1950-56 | 1957-61

holders
Al tYPOS.cnccciiannaaanann 100 100 100 100 100
Teachers c0ll6ges...cccuecccucucee 29 25 2 27 33
Liberal arts colleges..ccceeee.... 39 43 30 41 4
University schools of education.. 20 18 18 21 2
r v o0lleges in universities..... 11 13 13 10 10
P %2 o\ O, 1 1 1 1 1

Most of the teachers had at some time taken
courses beyond those required for their bachelor’s
degrees. Thirty-nine percent held master’s
degrees; a few—less than 1 percent—held doc-
torates; over 75 percent held credits for at least
10 hours of graduate work; and even after having
attained master’s degrees, many had accumulated
substantial credit for additional course work.
The figures may be seen in tables 10 and 11 in
appendix C. (How much of this postbaccalaure-
ate work was deveted to the subjects they were
teaching is a question reserved for chapter 1V.)
The Northeasi had the highest proportion of
teachers reporting advanced degrees (46 percent,
including most of the doctorates reported in the
survey); the South had the lowest (32 percent).
Twenty percent had completed at least one Na-
tional Science Foundation summer institute;
regional differences in this respect were small.

Service Loads and Salarieg

How the teachers’ time was divided amoug
science classes and classes in other subjects is con-
sidered in chapter ITI. Their total working time
probably did not differ appreciably from that of
other secondary school teachers. Their own esti-
mates of the length of their workweek averaged 45
hours. Of this, 23 hours were spent in teaching
in the classroom or laboratory; 17 hours were
spent in activities related to teaching, such as




lesson preparation, paper grading, study hall
supervision, and administrr.'ve work, ard in
nonacademic teaching such as athletics, band, o.
dramatics. The remaining 5 hours were devoted
to such tasks as Junchroom supervision and bus
duty. Regionally, the shortest workweek, on the
average, was about 42 hours, reported by teachers
in the Northeast; estimates of the Southern
teachers averaged more than 45 hours and those
of North Central and Western teachers more than
46. The differences were accounted for mainly
in the amount of classroom time.

Individual salaries ranged from below $3,000 to
over $10,000, with the national median in the
range $5,000-$5,499. Regional variations were

marked, the median for the South falling below
$4,500 and for the West above $5,500. The fol-
lowing table summarizes szlary information shown
in table 9, appendix C.

Responding teachers (In percent),
by region
Annual salary
Nation | North- | South | North | West
cast . |Central
Total 100 _100 100 100 100
Under $4,000. ..o crmceceeneae 18 13 40 10 [}
$4,000-$4,990 20 25 36 30 2
$5,000-$5,999 p7 ) 2 15 2 P14
$6,000-$6,999. 15 19 6 16 24
$7,000 or more 14 18 3 16 21

Norx.—Percentages may not add to 100 because of rounding.

. SPECIALIZATION IN SUBJECTS TAUGHT

In its recommendations regarding the prepara-
tion of high school science and mathematics
teachers,! the Cooperative Committee on ths
Teaching of Science and Mathematics, of the
American Association for the Advancement of
Science, points out that “In a 4-year program for
teachers it seems almost impossible to prepare
them to teach in widely divergent areas: for exam-
ple, English teachers to teach physics, or social
science teachers to teach chemistry, or physical
education teachers to teach mathematics.” Do
high school ‘eachers now commonly teach “in
widely divergent areas’”? To what extent are
science classes assigned to teachers who are also,
and perhaps even primarily, teaching subjects
unrelated to science?

The survey answered this question 83 follows:

Sixteen percent of the teachers teaching
sciences (including mathematics) had only one
or two classes in the science area. These
teachers clearly were required to put most of
their time into unrelated subjects.

Twenty-eight percent, taught three or four
classes in science subjects (including mathe-
matics), which means they were putting some
of their time, but not the major share, into
unrelated subjects.?

1 Cooperative Committee on the Teaching of Science
and Mathematics, “Preparation of High School Science
Teachers,” Science, Apr. 6, 1960 (vol. 131, No. 3406).

2 In some cases, but presumably a very small minority,
four or even three classes may constitute a full teaching
load, the remaining time being assigned to administrative
or extracurricular duties.

Fifty-six percent were teaching five or more
classes in science subjects (including mathe-
matics) and may be designated as full-time
science teachers. :

From these figures, it is estimated that—

Six percent of the science and mathematics
classes were taught by teachers most of whose
time was given to unrelated subjects.

Twenty-four percent of the science and
matbematics classes were taught by teachers
who gave most of their time to these subjects
but some of it to unrelated subjects.

Seventy percent of the science and mathe-
matics classes were taught by full-time
teachers of these subjects.

But a typical high school science curriculum
includes—in addition to several successive courses
in mathematics and a course in general science—
a course in each of three distinct science subjects:
biology, chemistry, and physics. As the AAAS
Committee recommendations indicate (see chapter
1V), the teaching of any one of these subjects so
as to meet current educational demands requires
that the teacher’s own education should have made
him something of a specialist in it. This raises
the question: To what extent do their work pro-
grams permit science and mathematics teachers
to concentrate upon particular subjects?

There are, of course, wide variations from one
subject to another in that regard. Even a small
high school is likely to have enough classes in
mathematics to occupy the full teaching time of at




least one teacker, but only the largest or most spe-
cialized high schools have enough classes for a
full-time physics teacher. The variations show up
clearly in the accompanying table, which shows
that, among the teachers of mathematics in the
survey, a large proportion were teaching five or
more classes in that subject, whereas in biology,
chemistry, and physics the proportions teaching
five or more classes were very small. Most of the
physics, chemistry, and biology teachers were
teaching only one or two classes in these subjects.

Percentage distribution of teach-
ers, by number of classes in
suf)ject

Subject taught

Total | 1or2 | 3or4 | bor

more
General SCIeNCe wauaaarmmnmcamamaman——a 100 49 24 27
5 510) 1] /2R 100 63 32 15
[0) 113111117 20O 100 68 26 6
PhySiCSocmmamccmmmmmmmmmmmmmm e m oo 100 81 15 4
Mathematics (grades 7-12)1. oo cmammaae-- 100 29 28 43

1In most of the subsequent discussion of mathematics classes and in the
tables in appendix C, mathematics 9-12 and mathematics 7-8 are treated
separately.

Since teachers with only one or two classes iu a
given subject may be assumed to be giving most
of their teaching time to other classes, estimates
from the table above suggest that most of their
time was being given to other subjects by teachers
of—

63 percent of the physics classes,

45 percent of the chemistry classes,

30 percent of the biology classes,

25 percent of the general science classes, and
12 percent of the mathematics classes.

Teaching Combinations

“If multiple teaching assignments are nec-
essary,” the AAAS Committee report observes,
“there are favorable combinations such as physics
and mathematics, chemistry and physics, and
biology and health.” What combinations are
now current? Do “favorable’”’ ones prevail?

It may be noted first of all that a “favorable
combination,” in the Committee’s examples, is
always a pair, whereas the survey turned up many
instances of teachers teaching three or more
different science subjects at the same time. The
two-, three-, and four-subject combinations re-
ported in the survey were so varied that it was
not deemed useful to tabulate them in full detail,
but tables 19, 24, 29, 34, 39, and 44 in appendix
C give some idea of the great variety of subject-
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matter demands currently being made upon high
school science teachers. The following observa-
tions are based on those tables.

The proportions of teachers involved in each
subject should be noted first. In descending
order, they are as follows: 45 percent of the
teachers in the study taught one or more classes
in upper-level (grades 9-12) mathematics; 33 per-
cent taught one or more ciasses in general science;
24 percent, one or more classes in seventh- or
eighth-grade mathematics. Inbiology, chemistry,
and physics the figures were 19 perceut, 13 percent,
and 12 percent, respectively. Since the discus-
sion here involves, in effect, how these groups
overlap—that is, how many members ci one
group (e.g., Physics teachers) also belong to
another (e.g., mathematics 9-12 teachers)—two
different figures may apply to one group of
teachers. 'Thus, the statements that 37 percent
of the physics teachers taught mathematics 9-12
and that 10 percent of the mathematics 9-12
teachers taught physics are reporting identical
data. Both statements are essential to an under-
standing of teaching conditions in the two fields.

Principal teaching combinations for teachers of
the subject-matter fields in the survey appear in
the following discussions.

Physics teachers. Presumably the most appro-
priate combinations with physics would involve
mathematics, chemistry, or general science. More
than 80 percent of all physics teachers taught at
least one of those subjects (including 28 percent
who taught two or all three of them): 42 percent
taught chemistry, 37 percent taught mathe-
raatics 9-12, and 32 percent taught general
science. Perbaps less to be expected is that 24
percent taught biology. (More than a quarter
taught two or all three of those subjects in addi-
tion to chemistry.) Mathematics 9-12 was taught
by 27 percent, most of whom also taught a third
(or a third and a fourth) science subject.

Biology teachers. There were considerably more
high school classes in biology than in either
chemistry or physics; there were more teachers
of biology, and a much larger proportion of them
had at least three classes in the subject (47
percent compared with 32 and 19 percent).
Forty percent of all biology teachers in the survey
taught general science; 23 percent taught chem-
istry (of whom half also taught general science).

Mathematics teachers. Of all the secondary
school mathematics teachers, 24 percent taught
that subject at the 7th- and 8th-grade level
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only, 59 percent taught it at the 9th- to 12th-
grade level only, and 16 percent taught it at
both levels. A five-class teaching load in mathe-
matics was much less common in the first group
(seventh-and-eighth-grade level) than it was in
the other two. Of those who taught mathematics
at both levels, 65 percent had as many as five
classes in the subject; of those who taught only
mathematics 9-12, 44 percent had five classes;
and of those who taught only mathematics 7-8,
29 percent had five classes. Of teachers of math-
ematics 7-8, 27 percent also taught general
science. Of the teachers of mathematics 9-12,
11 percent taught general science, 10 percent
taught physics, and 8 percent taught chemistry.

General science teachers. Since large percentages
of the teachers of physics, chemistry, biology,
and mathematics were teaching general science,
it is interasting to find that there was nevertheless
a sizable group—27 percent of the very numerous
general science teachers—who may be said to
have been specializing intensively in that subject
in the sense that they were teaching at least
five classes in it. In numbers, this group was
more than twice the size of the group teaching
three or more chemistry classes, four times that
of the group teaching three or more physics
classes, and equal to the group teaching three or
more biology classes. Only in mathematics 9-12

was there a larger group with a five-class teaching
load in one subject.

Summary

The survey shows that the secondary schools
afford teachers considerable opportunity to spe-
cialize in the teaching of mathematics or general
science, but much less in the teaching of biology,
chemistry, or physics. Physics showed the least
opportunity to specialize: only 12 percent of the
teachers in the survey were teaching physics, and
four out of five of these * - anly one or two classes
in that subject. Chemist:: ' is only somewhat
better off: 13 percent of the teachers were teaching
chemistry, and more than two-thirds of those had
only one or two classes in it. Biology is most
favorably situated of the three: 19 percent were
teaching it, and only slightly over half the teachers
of biology had only one or two classes in that
subject.

Even when all five subjects—biology, chemistry,
physics, general science, and mathematics—are
combined under the heading of science teaching,
it appears that not much over half the teachers
in the survey were teaching science exclusively,
and 30 percent of all the science and mathematics
classes were being taught by teachers who gave
some or even most of their teaching time to sub-
jects entirely outside the area of this inquiry.

IV. PREPABATION OF THE TEACHERS IN THEIR SUBJECT MATTER

In chapter II it is noted that 99 percent of the
teachers in the survey sample held bachelor’s
degrees, 39 percent had master’s degrees, and
many had substantial amounts of course work
to their credit beyond that required for their
degrees.
work the teachers had taken in the science sub-
jects they were teaching is examined. The meas-
ure used is the total number of semester hours
of credit, whether earned during undergraduate
or postgraduate years, that biology teachers had
taken in biology courses, mathematics teachers
in mathematics courses, and so on.

AAAS Recommendations

It may be useful to summaiize first the pertinent
recommendations of the AAAS Committee pre-
viously referred to. After taking into account
the variety of purposes that the education of &

In this chapter, the amount of course ,

teacher must serve, the recommendations call for
4-year programs in which about half the work
(roughly 60 semester-hours) would be devoted to
science courses, followed by a fifth year (approxi-
mately 30 more semester-hours) of graduate work
in science. Half the undergraduate science
courses would be in the “major”’—the particular
science the student hopes to teach. The other
half would be divided between a science ‘“‘minor”
and related science courses. The postgraduate
courses would be similarly divided.

More specifically, biology teachers would earn
33 hours of credit in biology as unclergraduates
and 14 more as graduate students (total, 47 hours).
Chemistry teachers would earn 28 undergraduate
and 15 graduate credits in chemistry; physics
teachers would earn the same in physics (total,
43 hours). Mathematics teachers would complete
30 undergraduate and 15 graduate hours in their
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subject (45 hours). Two special programs-—one
to prepare teachers to teach both physics and
chemistry (physical science), the other to prepare
for teaching mathematics along with one other
science—are also suggested. In these, 18 under-
graduate hours would be devoted to each of the
subjects to be taught, and 12 more in the post-
graduate year, for a total of 30 semester hours
in each subject. It is assumed that the completion
of a college major in biology, chemistry, physics,
or physical science—with their related studies—
would prepare the teacher to teach general science;
but also suggested, to prepare junior high school
teachers for a general science specialty, is a 4-year
program in which the hours usually assigned to a
major and minor would be divided among biology,
chemistry, and physics.

These recommendations are only 3 years old,
and they set standards for credits in the teaching
specialty much higher than those that have pre-
vailed for many years. They may, however, pro-
vide the reader with some benchmarks for the
observations that follow.

Survey Findings

Number of College Credits

In this report, the teachers are separated in
four categories by the number of college credits
they had received at the time of the survey in
the subjects they were teaching: 30 or
more hours, 18-29 hours, 9-17 hours, and less
than 9 hours. In addition, each of these cate-
gories is subdivided into two groups—teachers
with 9 or more hours and teachers with less than
9 hours in a closely related science, e.g., mathe-
matics in the case of chemistry and physics
teachers, or chemistry in the case of biology
taachers. The resulting data are shown in detail

in tables 17, 22, 27, 32, 37, and 42 in appendix .

O. The following tahle summarizes some of these
data:

Percentage distribution of teachers of sub-
ject, by semester hours of college credit
in sttbject

Tenching subject
Tess | 9-17 | 18-29 [30hours
Total | than 9 | hours | hours or

hours more
General science (blology credits). 100 34 21 19 26
BIOIOEY e wennnmenamnnceenncaanans 100 u 16 22 51
CheriStrY.naeanancncancacannnna 100 16 2 31 29
PhySICS.uauanummmanaanmmancanans 100 20 41 20 12
Mathematics 7-8.ccuvercunusnnn 100 38 18 24 20
Mathematics §-12. cccacocmcannn 100 15 15 31 39

NorE—Percentages may not add to 100 because of rounding,

Biology had the highest proportion of teachers
in the top category: 5 out of 10 biology teachers,
4 out of 10 mathematics 9-12 teachers, and 3 out
of 10 chemistry teachers had at least 30 semester
hours of credit in their subject matter. Only 12
percent of the physics teachers had as much as 30
hours in physics, and 26 percent were in the lowest
category with less than 9 hours.

Since so many teachers teach more than one
science, and the AAAS recommendations for teach-
ers preparing to teach two subjects call for the
completion of 18 hours in each during the 4-year
undergraduate program (with 12 more to be taken
in a fifth year), it seems appropriate to speak of 18
hours as a minimum standard of adequacy of
preparation. It would then appear that the
preparation of 73 percent of the biology teachers,
70 percent of the mathematics 9-12 teachers, 60
percent of the chemistry teachers, and 32 percent
of the physics teachers in the survey met such a
standard.

Ir cach of these subjects, the teachers who met
the 18-hour standard were more likely (than those
who did not meet the standard) to have taken
some college work in the related science on which
tabulations were made. Of the biology teachers
with 18 or more hours of credit in biology courses,
58 percent had 9 or more hours in chemistry; of
those with less than 18 hours in biology, only 41
percent had 9 or more hours credit in chemistry.
Among mathematics 9-12 teachers, with the “15-
lated subject” physics, the comparable figuves
were 43 and 19 percent. In chemistry, with the
related science mathematics, the comparable fig-
ures were 77 percent and 51 percent. In physics,
with the second subject again mathematics, the
comparable figures were 93 percent and 65 percent.

The largest percentages of teachers with little
or no college preparation in subjects they were
teaching were found in the two junior high school
subjects, general science and mathematics 7-8.
The particular science here tabulated for general
science teachers is bioloyy, because it is the one
in which most general science teachers had the
largest number of credits. A third of the general
science teachers hed less than 9 hours in biology.
Many of these same teachers had less than 9 hours
in chemistry also.

In mathematics 7-8 the proportion of teachers
with less than 9 hours in their subject was even
higher than in general science—almost two out of
five.




The teachers with little preparation were some-
what more likely to be teaching only one or two
classes than were those who were better prepared,
but the difference was not sufficient to improve the
situation greatly, as may be seen by comparing
the next table with the one just discussed.

Estimated Dpercentage distribution of
classes, by teachers' college credits in
subject

Teaching subject

Tess | 9-17 | 18-29 |30 hours
Total | than 9 | hours | hours |or more

hours
General science (biology credits). 100 31 21 20 28
Biology.-. 100 8 13 22 57
Chemistryomeeeerecerercnnenceen 100] 14 20 32 34
PhysieS. e marcecmcacmcrmccmnman= 100 23 43 25 14
Mathematics 7-8. cercvevcucaaaen 100 34 19 26 21
Mathematics 912 ccoecmaecaace- 100 1 12 32 45

Thus, about a quarter of the physics teachers had
less than S hours of credit in physics, and about a
quarter of all the physics classes were taught by
these teachers; a third of the physics teachers had
18 or more hours of credit in physics, and a third
of all the physics classes were taught by them.
This is the result not only of the small ratio of
adequately prepared physics teachers but also of
the fact that most of the physics teachers, includ-
ing the well-prepared ones, taught only one or
two classes in that subject.

Classes in the two junior high school subjects—
mathematics 7-8 and general science—were most
seriously affected, about a thitd being taught by
teachers with little or no college work in the sub-
jects. The figure for general science here is again
based on the teachers’ preparation in biology; it
may be added that 57 percent of the general
science classes were taught by teackers with fewer
than 9 hours in chemistry, 21 percent by teachers
with fewer than 9 houts both in biology and in
cuemistry.

Recency of College Credits

Because of the rapid developments in the sci-
ences during the last decade and the pressures
these developuments have exerted on‘ the high
schools to change and expand their science cur-
riculums, the recency of science teachers’ educa-
tion in their subject matter is almost as much
concern as the quantity. Many of these teachers
in the sample had master’s degrees and most of

them had done graduate work.! The question
naturally arises, how many had done some work
beyond the bachelor’s degree in the sciences they
were teaching, and how recently?

The answer appears in tables 18, 23, 28, 33, 38,
and 43 in appendix C. In tables 16, 21, 26, 31,
36, and 41 are shown details of the total amount
of graduate work taken, irrespective of subject.
Data from the two sets of tables, showing teachers
with graduate work up to the time of the survey,
are summarized as follows:

Percentage |Percentage, by year, with
of teachers | graduate work in sub-
with atleast| ject they were teaching
Teaching subject ! 10 hours
graduate
work in any| Any {|1980-61| 1957-61
subject 3 | year
BiolOgY eermccmicmaancenuecne e nme - 76 42 36 20
Chemistry. 81 37 32 28
Physics 85 37 32 30
Mathematics 7-8.-cccocveccnceananaa- 67 20 19 T 18
Mathematics 9-12 i 3 33 29

1 The general science teachers are omitted because in order to do them jus-
tice in this context their graduate courses in all the sciences should be tabu-
Jated, and only tabulations for biology have been completed (see tabls 18,
appendix C). Twenty-four percent of the general science teachers had some
graduate courses in biology; 17 percent had such courses in 1957 or later.

3 Includes all holders of master's and doctor’s degrees and those holders of
bachelor’s degrees who reported 10 or more semester hours credit for graduate
work {n any subject.

The data show that, except in biology, less than
half the teachers who had done 10 hours or more
of graduate work had done any of it in the science
they were teaching, and in mathematics at the
junior high school level the percentage was par-
ticularly low.

As to recency, the table shows that if a teacher
had taken any postbaccalaureate work in his
subject at all (by the time of the survey, spring
1961), he was very likely to have done at least
some of that work since 1950, even since 1957.
This suggests that perhaps the more recent en-
trants into the profession—say, those who took
their bachelor’s degrees in the 1950’s—were more
likely to have taken these courses than were the
earlier entrants. Almost half the teachers of
chemistry, physics, or mathematics 9-12 and
about a third of the teachers of biology or mathe-
matics 7-8 received their bachelor’s degrees before
1950. How do they compare, in recency of
graduate work in their subjects, with those who
received their degrees later?

1 The word ‘‘graduate” here is intended to include, for
some teachers, postbaccalaureate courses normally offered
in undergraduate programs.
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Among the teachers who received their degrees
before 1950—
33 percent of the biology teachers,
31 percent of the chemistry teachers,
30 percent of the physics teachers,
18 percent of the mathematics 7-8 teachers,
and
34 percent of the mathematics 9-12 teachers
had taken courses in their subject since 1960.

Among the teachers with bachelor’s degrees

taken during the period 1950-61—

39 percent of the biulcgy teachers,

33 percent of the chemistry teachers,

34 percent of the physics teachers,

20 percent of the mathematics 7-8 teachers,

and

34 percent of the mathematics 9-12 teachers
had taken courses in their subjects since receiving
the bachelor’s degree.

Thus, there is a difference, but a very small
one, in favor of the teachers with the more recent
degrees. A more detailed analysis of the appendix
C tables, howuver, indicates that there is greater
variability than the foregoing summary reveals.
For example, if the newest graduates—those with
bachelor’s degrees dating in the period 1957-61—
are eliminated from the reckoning, the differences
in favor of the relatively new teachers (with de-
grees taken during the period 1950-56) are con-
siderably greater. And the teachers who received
their degrees in the 1940’s scored higher than those
who took theirs before 1940. The details, for
college experience at the time of the survey, are
summarized in the following table:

Teachers of subject, by year of
bachelor’s degree
Subject taught
Before
1040 1940-49 | 1950-56 l 1957-61
Percentage with gradusate credits in sub-
ject earned 1950-61
BIOIOZY-cnmmmmmnmmmmammmmmmmmnan 30 37 48 29
ChemistIYeecacemcommmmeammaaaa- 23 47 41 23
PhysiCS-cecccamnmmaaamennmcaaanan 28 34 47 16
Mathematics 7-8.ocemamemacaaaa- 19 16 28 12
Mathematics 912 cceeoacaaaos 29 40 43 24
Percentage with graduate credits in sub-
Ject earned 1957-61
Bi0l0gY-cremeeemmemmamaammamaaa- 21 23 39 29
ChemiStIy.cccceammmamammmanan—a- 20 37 36 23
PhysiC8ocucmamcmcmmeam o mmcaean 25 33 43 16
Mathematics 7-8. . oceeccmmacana- 17 10 23 12
Mathematies %12, ccammvacanaaaa 27 31 36 24
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Because some of the subsamples involved in the
table are small, slight differences between any two
percentages may not be reliable; a detailed in-
terpretation of them is therefore not attempted.
It is clear from the table as a whole, however,
that—leaving aside the very recent graduates—
the farther the teacher is from his undergraduate
days, the less likely he is to take additional work
in his subject. Nevertheless, some teachers do
so many years after taking their bachelor’s
degrees; in this survey, one out of every four or
five high school science teachers who took their
bachelor’s degrees before 1940 had taken at least
one course within the last 4 years? in a science
that he was teaching,

Partictpation tn NSF Programs

In choosing courses for further study, National
Science Foundation summer institutes rank high
among teachers of the sciences. Twenty percent
of the teachers in the sample (appendix C, table
14) had completed at least one such institute,
If this figure could be used to determine numbers
of high school classes affected, it is probable that
the percentage would be considerably higher,
gsince teachers who spend most or all of their
teaching time in the sciences or in mathematics
would more likely attend these summer institutes
than would those doing most of their teaching in
other fields.

Courses under other sponsorship—i.e., local
school systems, the States, and industry—were
relatively low in teacher participation, as were
other NSF programs.

Summary

In terms of semester hours of college credit
for courses in the subject they were teaching,
biology teachers ranked first, followed by mathe-
matics 9-12 and chemistry teachers. Physics
teachers fell far behind, and about a quarter of
the physics classes were taught by teachers with
less than 9 hours of college credit in that subject.
If 18 semester hours may be regarded as represent-
ing a minimally adequate preparation for teaching
science in high school, then it is estimated that
approximately—

21 percent of the classes in biology,
23 percent of the classes in mathematics 9-12

3 1957-61, to the time of the survey. Since these were
working teachers, very few of the respondents had taken
courses during calendar year 1961.
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34 percent of the classes in chemistry, and
66 percent of the classes in physics
were being taught by inadequately prepared
teachers.

For teachers of mathematics 7-8 and general
science, a lesser degree of preparation might
be expected, but many classes in those subjects
benefit from being taught by teachers who also
teach sciences in the upper grades; and by the
AAAS 18-hour standard, both these subjects
appeared in a more favorable light in the survey
than did physics. In mathematics 7-8, 53 perceut
of the classes were being taught by “inadequately
prepared” teachers, according to the AAAS-
recommended standard. But whereas in physics
such teachers tended to fall into the 9-to-17-
hour category, in mathematics 7-8 they were
most often in the less-than-9 category.

Most general science teachers had more prepara-
tion in biology than in any other subject; but an

estimated 52 percent of the general science classes
were taught by teachers with less than 18 hours
of biology, 56 percent were taught by teachers
with less than 9 hours of chemistry, and 23 per-
cent were taught by teachers with less than 9
hours in either of these subjects.

Although over 75 percent of the teachers in the
survey had done graduate work of some sort, less
than 40 percent (a little more in biology, con-
siderably fewer in the junior high school subjects)
had taken any graduate work in the sciences they
were teaching. If & teacher had done such work,
he was very likely to have done at least part of it
quite recently. In each of the four senior high
school sciences, about 30 percent of the teachers
had in early 1961 taken such courses in their
subjects within the last 4 years, and teachers
whose bachelor’s degrees dated back 20 years or
more seemed to be fairly well-represented among
them.

V. CONCLUSIONS

The impression that emerges most strongly
from the survey findings is that, except in mathe-
matics, opportunities to specialize in the teaching
of a single scientific discipline are distinctly
limited. According to these findings, 8 out of 10
teachers of physics are primarily teachers of some-
thing else, and so are 7 out of 10 teachers of
chemistry. Chemistry and physics are a common
teaching combination, but so are chemistry and
biology, chemistry and mathematics, and of
course chemistry and general science; and many
chemistry (or physics) teachers teach not two
science subjects but three. Biology teachers less
often teach other subjects, but in the combination
biology and general science, shich prevails
widely, as often as not the major share of teaching
time is devoted to general science.

With the increase in the number of high school
students preparing for college, the need for more
high school science classes—and therefore the
opportunity for teaching specialties in science—
will presumably continue to grow; but for indi-
vidual teachers there is also the problem of
getting enough such classes under their own school-
house roof. The survey showed over 60 percent
of these secondary school teachers were teaching
in schools with enrollments of less than a thou-
sand pupils, and in many schools of such size—
depending on their grade structure and on the
proportion of college-preparatory students—
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the opportunities for specialization are bound to
continue to be limited.

It would be ideal to have every high school
science class taught by a teacher who has a sub-
stantial education in the subject and who can
keep his knowledge reasonably up to date. Any
estimate of how far the Nation’s high schools are
from this goal must depend upon somewhat
arbitrary standards of measurement; but it seems
moderate enough to say that a teacher who has
less than 18 semester hours of college work in a
science does not have a substantial education in
it, and we have seen that two-thirds of the physics
classes, a third of the chemistry classes, and more
than a fifth of the biology classes and the upper-
level mathematics classes are taught by such
teachers. Many physics classes, and in fact large
numbers (if small percentages) of the classes in
every high school science subject, are taught by
teachers who have had only a single 1-year college
course in the subject—or even none at all.

It has been shown by the AAAS committee of
scientists and scientist-educators referred to in
this report how a prospective teacher may achieve
the modest 18-semester-hour standard in each of
two sciencé subjects within a 4-year under-
graduate program, along with the necessary but
lesser amounts of study in the other sciences, with
“preparation in the social sciences and humanities
to help give him the kind of perspective that we

1
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like the scholar and citizen to have,” and with
those ‘‘elements in professional education which
should be helpful in giving the best performance
in the classroom.” Thus prepared, with 1 addi-
tional year of study in his two principal sciences
he could equip himself to function effectively in
the demanding situation with which science
teachers are confronted.

As for teachers now in service, the science and
mathematics teaching population is surprisingly
young, which means that these teachers may affect
the quality of secondary school education in these
subjects for a long time. Many are well- or
fairly well-educated in their subjects and for
this reason will be able to take advantage of
whatever opportunities are afforded by such
programs as the National Science Foundation
institutes or by conventional graduate study to
improve their knowledge and their teaching skills
as necessary. The other teachers—and t{hey
constitute a majority of the teachers of phyuics, a
large minority of the teachers of chemistry, and
smaller but significant minorities in biology and
mathematics—fall into two groups: those who
have had little, if any, college preparation in the
subjects they teach and those who have had meore
but not enough. It seems probable that the
teachers in the first group would welcome reas-
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signment to the subjects that they prepared
themselves to teach, and that the amelioration of
their condition and that of their students must
depend upon improved planning within the school
systems where they are employed.

The second group requires closer study. If a
teacher has had (to use another arbitrary measure)
9-17 semester-hours of college work in a subject,
has some experience teaching it to high school
classes, and has some educational background ir
other science subjects as well, it would appear
that he has potentialities that should be further
developed. Such a teacher may well have in-
sufficient formal education in the particular
science to qualify to take further courses in it for
graduate credits. Moreover, conventional science
courses at advanced levels may be too narrow or
too specialized to serve his professional needs
efficiently. For such teachers, special new kinds
of programs need to be made readily available.
A great asset in the drive to improve secondary
school education in this country is the demon-
strated willingness of the teachers to take graduate
courses; the problem is to make it practicable for
them to spend more of these energies in studying
the growing subject matter of the sciences they
are teaching.

-
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APPENDIX A
METHODS EMPLOYED IN THE SURVEY

Sample Design

The sample was intended to represent as ac-
curately as practicable all teachers of science and
mathematics classes in the public and private
secondary schools of the United States in the spring
of 1961. It was drawn from the U.S. Registry of
Junior and Senior High School Science and Mathe-
matics Teaching Personnel, 1960-61, which con-
tained names and school addresses of 142,377
teachers in the 50 States and the District of Co-
lumbia along with selected items of information
concerning their schools and their teaching assign-
ments. This Registry was established by the
National Science Teachers Association from data
obtained through a questionnaire sent in the fall
of 1960 to principals of public and private second-
ary schools, of whom approximately three-quarters
responded with lists of teachers teaching one or
more classes in science or mathematics in their
schools.!

While the population list did not represent a
complete count of all science and mathematics
teachers (grades 7 through 12) in the United
States, it was the best obtainable for purposes of
this study. The use of such a list permitted care-
ful stratification and reasonable sampling costs.
Without such a list the identification of science and
mathematics teachers probably would need to be
approached through a sampling of schools or school
districts, which in turn would have introduced

1 The list of public schools that was used for this purpose
is contained in Enrollment, Teachers, and School-Housing,
Fall 1960, published by the U.8. Office of Education. The
names of the private schools were obtained from an un-
published list of 4,193 private secondary schools prepared
in the school year 1959-60 by the U.S. Office of Education.

The extent to which nonresponding schools may have
biased the Registry is not clear. Speculation suggests the
possibility that the nonresponding schools may have in-
cluded a larger proportion of small schools or schools in
which there was no clear indication of instructional assign-
ments in science and mathematics. On the other hand,
it is also possible that the nonresponding schools would
contain substantial numbers of teachers whose character-
istics were distributed similarly to those of teachers on the
list.

cluster sampling error and complicated the collec-
tion of data.

The plan used in sampling from the Registry
involved the following steps:

(1) For each teacher, a punched card was pre-
pared showing school location, school enrollment,
grades within school, and number of science and
mathematics classes taught by that teacher.

(2) These cards were sorted into four categories
representing the geographical regions as follows:?

Northeast: Connecticut, Maine, Massachusetts,
New Hampshire, New Jersey, New York, Penn-
sylvania, Rhode Island, Vermont.

South: Alabama, Arkansas, Delaware, District
of Columbia, Florida, Georgia, Kentucky, Louisi-
ana, Maryland, Mississippi, North Carolina, South
Carolina, Tennessee, Texas, Virginia, West Virginia.

North Central: Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North

Dakota, Ohio, Oklahoma, South Dakota, Wis- -

consin.

West: Alaska, Arizona, California, Colorado,
Hawaii, Idaho, Montana, Nevada, New Mexico,
Oregon, Utah, Washington, Wyoming.

(3) Within each region the cards were then
sorted into 6 school-enrollment categories: (a)
under 100, (b) 100199, (c) 200-299, (d) 300499,
(e) 500-999, and (f) 1,000 or more.

(4) Each of the resulting 24 groups was then
sorted into 5 categories corresponding to the num-
ber of secondary school grades included within the
school: (a) grades 7-8 and grades 9-12, (b) grades

3 The regional distribution of science and mathematics
teachers in the Registry may be compared with that of
full-time and part-time secondary school teachers in all
subjects:

Percentage distribution

Teacher group
North- North
Total | east | South |Central] West

Science and mathematics

teachersin Registry..... 100 24.3 $0.2 20.7 18.8
All secondary school teach-
OrS..cocannnccccaacvanane 100 25.5 30.8 27.4 16.3
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7-9, (c) grades 7-12, (d) grades 9-12, and (e)
grades 10-12.

(5) Each of the foregoing 120 piles was then
subdivided according to 2 teaching-assignment
categories: (a) 50 percent or more science or 50
percent or more mathematics and (b) all others.

These procedures yielded a total of 240 mutually
exclusive piles of cards. Systematic sam, ling
from a random start was then carried out sepa-
rately within each of the 240 piles, with a constant
sampling ratio of 1 in 36 cards, which yielded a
self-weighting total sample of 3,957 teachers.
This sample represented 2.8 percent of the names
in the Registry.

Design and Testing of the Questionnaire

The questionnaire was based on suggestions
made by scientists and educators concerned with
the problems of preparing, certifying, and employ-
ing teachers. A first draft was tested with teach-
ers participating in National Science Foundation
summer institutes at the University of Arizona,
Tucson, during the summer of 1960. A later draft
was tested with secondary school science and
mathematics teachers in Indiana. It was also
tested with secondary school science and mathe-
matics teachers in Montgomery County, Md., and
Washington, D.C., who were later interviewed
concerning problems with which they were con-
fronted in filling out the questionnaire.

One of the major objectives of the survey was
to obtain estimates of the teachers’ preparation or
educational qualifications for teaching science and
mathematics classes. A large share of the ques-
tionnaire concerns information about the teachers’
formal educsation in these fields. In planning the
questionnaire it was recognized that, while quan-
tity and kind of education are by no means the
only personal factors related to effective teaching,
this information would be iadispensable to large-
scale planning of inservice training programs.

Another objective was to escertain the kinds of
setting in which the teachers function. Certainly
teachers are more likely to be able to teach well
if their work assignments are in subjects for which
they are prepared, and the report gives consid-
erable attention to findings related to this factor.
Their effectiveness is also likely to be enhanced if
the size of classes permits some individual guid-
ance of students, if they do not have a heavy
burden of nonteaching assignments, and if salaries
reflect community recognition of the importance
of their function. The questionnaire attempted
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to gather some information about these factors
also, although a judgment of the extent to which
they influence the teaching effectiveness of those
responding is not attempted in the report.

Because of the danger cf reducing the usefulness
of an already lengthy q.estionnaire, no attempt
was made to uncover some other important fac-
tors which tend to influence the quality of teach-
ing by the teacher of science. One of these is
the availability of a well-appointed laboratory.
Similarly, no attempt was made to determine the
level of student ability in the schools from which
the sample of teachers was taken.

Response to the Questionnaire

The final questionnaire (reproduced in appendix
B) was mailed to each of the 3,957 teachers in the
sample on Merch 20, 1961. Subsequently, three
followup procedures were directed to nonrespond-
ents. The first two utilized additional question-
naires, accompanying letters, and return envelopes.
These followup mailings were initiated on April 10
and April 24. The third followup was carried out
with the cooperation of State directors of teacher
education and certification throughout the coun-
try.2 On May 8, these officials were sent packages
containing (a) additional copies of the question-
naire, (b) return envelopes addressed to the
director of the study, (c) a list of nonrespondents
in their States, and (d) a suggested letter to non-
responding teachers to be sent on the letterhead
and over the signature of the State directors.

The cutoff date, at which time processing of
questionnaire returns was begun, was July 31,
1961. At that time, usable responses had been
received from 3,012 teachers, or 76 percent of the
original sample. The numbers and percentages
of usable questionnaires by geographical region
are shown in the following table:

All | North- North
Teachers in sample reglons| east | South (ge;xl- West
T
Total .| 3,057 940 | 1,083 | 1,315 615
Respondents. .coveuecemamccnncan- 3,012 709 700 | 1,048 469
Percent . espondents__—eeovanmmmn 76 75 73 80 75

Of some significance in the interpretation of
frequencies obtained in the survey is the response
rate from schools of differing size. Without

3 Except in Michigan, where Dr. T. Wayne Taylor,
Michigan State University, East Lansing, carried out the
followup.
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specifying grade levels within schools, the response
rates in some of the school-size categories were as
follows:

teachers. The following table compares the
distribution of respondents and the sample of
nonrespondents by subject area:

Question- | Question- | Percent
School enrollment nalres naires returned
sent returned

Total.... - 3,067 3,012 76
Under 100..... 140 92 66
100-199... : 290 217 78
200-299.. . 320 238 %
300-499.. ... 549 422 7
500-999..... - 1,179 918 ”
1,000-1,499 745 587 7
1,500 or more.... 734 538 73

It may be observed that the response rate, with
the exception of that from teachers in schools of
less than 100 pupils, was reasonably uniform over
the school-size categories.

Charactistics of Nonresponding Teachers

In an effort to obtain some information about
the 945 teachers who had not responded, the
Western Union office in Washington, D.C., was
asked to mail, on June 12, a directive containing
five questions to each of its representatives in or
near the localities of the nonrespondents. The
five questions were:

(1) What mathematics and/or science sub-
jects have you been teaching during the
past school year?

(2) How many college hours of science and/or

mathematics have you had?

(3) In what year(s) did you receive your
degree?

(4) How long have you been teaching science
and/or mathematics?

(5) Have you ever completed a program or
institute offered by the National Science
Foundation?

The Western Union representative then tele-
phoned the teacher named, recorded the answers,

and forwarded the completed information to the
Washington Western Union office. This survey

of nonrespondents was carried out before the
analysis of the data from returned questionnaires
was completed. Relevant information was ob-
tained from 452, or 48 percent, of the non-

_respondents.

Question 1 was used to categorize the sample
of nonrespondents as science teachers, mathe-
matics teachers, or science-and-mathematics

Teachers in sample Total | Science | Mathe- Scigx&ce
matics | mathe-
matics
Respondents:
Number, ..cvueuccnamencenauannn 5,02 1,230 1,280 502
Percent.....cmemmnnnecncncannan 100 41 42 17
Nonrespondents.
Number.. 452 178 196 78
Percent... 100 40 43 17

Although question 2 was not directly compara-
ble with data analyzed for the responding
teachers, the following tabulation suggests that
lower levels of science and mathematics prepara-
tion may characterize the nonresponding teachers:

College hours in sclence and
mathematics
Sample of nonrespondents Total
Less | 9-17 1820 | 30or
than 9 more
Number..... 452 218 61 53 120
Percent...... 100 48 13 12 27

The fact that 48 percent of the sample of non-
respondents had less than 9 semester hours in
science anc mathematics indicates a lower level
of preparation for this group as a whole than for
respondent teachers in any of the subject-matter
areas reported in the main part of the study (see
tables 17, 22, 27, 32, 37, and 42).

Question 3 did not specify level of degree (asso-
ciate, bachelor’s, master’s, doctor’s), but most of
the teachers reached by Western Union operators
gave information concerning all their degrees.
The following table compares respondents and
the sample of nonrespondents according to highest
earned degree reported:

Highest degree
Teachers in
sample Total
Asso- | Bache-| Mas- | Doctor’'s| Nore-
clate | lor’s ter's sponse
Respondents:
Number...... 3,012 -39 | 1,743 1,149 18 U3
Percent...oun- 100 1 58 38 1 2
Nonrespondents:
Number...... 452 leann 313 105 1 3
Percent....... 100 foeeeeeee n 23 ) 7
1 Insignificant.
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It was intended that question 4, dealing with
years of experience in teaching science or mathe-
matics, should provide data that could be com-
pared with that produced by question VIII—
the three-part question on teaching experience
in the full-scale questionnaire (appendixB). How-
ever, the three-part question proved to be difficult
or confusing for respondents, and 616 of them—20
percent of the sample of 3,012-—either did not
answer it completely or answered it in ways that
appeared to be self-contradictory. This question

was therefore subsequently dropped from the

analysis. Only 10 (2 percent) of the sample of
nonrespondents failed to give a codable response
to question 4. Of the teachers who answered
VIII-b in the questionnaire (‘“‘years of teaching
experience: science subjects”), 49 percent re-
ported less than 10 years experience. Of those
who answered VIII-c (“years of teaching experi-
ence: mathematics’”), 46 percent reported less
than 10 years. Of the teachers in the nonre-
spondent sample who answered question 4 (“How
long have you been teaching science and/or mathe-
matics?”’), 48 percent reported less than 10 years
sxperience.

Answers to question 5 show that teachers in
the srmple of nonrespondents were less likely
than the respondent sample to have participated
in the National Science Foundation programs.

16

Participation {n NSF program
Teachers In sample Total
Yes No No
response
Respondents:

Number. 3,012 794 2,108 112
Peroen*: 100 26 70 4

Nonrespondents:
Number. 452 56 386 10
Percent. 100 12 86 2

The general picture provided by this followup
of nonresponding teachers suggests that they had
somewhat less training, as a group, than the
teachers who responded and upon whose responses
the tabulations in the report are based. If these
indications (based upon data for approximately
one-half the nonresponding teachers) are reason-
ably correct, some degree of bias is present in the
survey findings. This bias is of uncertain extent
for the various tabulations, but the general effect
is to make the findings of this study show a some-
what more favorable picture of teacher training
and qualifications than would result if a response
rate of 100 percent had been obtained. However,
the actual response rate of 76 percent, and the
size of the known differences between respondents
and nonrespondents, suggests that the distortion
is small.
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APPENDIX B
SAMPLE QUESTIONNAIRE
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Study of the
Qualifications and Service Loads of Teachers of Secondary Science and Mathematics

American Association for the Advancement of Science
and the

National Association of State Directors of Teacher Education and Cerfification
15815 MASSACHUSZTTS AVENUE, N. W. WASHINGTON 5, D, C.

March 20, 1961
TO: Teachers of Secondary Science and Mathematics

This questionnaire is the major instrument in a study being conducted
for the National Science Foundation by NASDTEC and AAAS.

The primary purpose of the study is to provide the teachers themselves,
educational authorities, and the public generally with a more adequate under-
standing of the present qualifications and service loads of teachers of
secondary science and mathemati-s throughout the country. An important re-
lated purpose is to help the NSF and other organizations plan programs useful
to teachers in these fields.

The questionnaire is being sent to a representative sample of all the
science and mathematics teachers in the public and private secondary schools
(grades 7 - 12) of the United States, including those who devote full time to
these subjects and also those who may teach a single class in them. The basic
list from which your name was taken was supplied by the National Science
Teachers Association and the Nationdl Council of Teachers of Mathematics.
Selection of a mailing list for the questionnaire has ‘been made on a completely
random basis.

The selection of your name is in no way related to any application you may
have filed for National Science Foundation institutes or fellowships nor to
your possible past participation in those institutes. No identification of in-
dividuals or schools will be made in the report. Names are included only for
follow-up purposes and in order to relate information about individuals to the
type of school in which they are teaching.

Your response is important., Accurate results will be achieved only if we
have replies from everyone in the selected sample.

We are grateful for your help and urge you to complete the questionnaire
and return it in the enclosed self-addressed envelope as soon as possible.

Very truly yours,

T iy 7 cnl)

William P. Viall
Director
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Study of the
QUALIFICATIONS AND SERVICE LOADS OF TEACHERS OF SECONDARY SCIENCE AND MATHEMATICS

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
and the
NATIONAL ASSOCIATION OF STATE DIRECTORS OF TEACHER EDUCATION AND CERTIFICATION

I515 Massachusetts Avenue, N. W.
Washington 5, D. C.

GENERAL DIRECTIONS

I. Please read the questionnaire through carefully before you answer any questions.
2. In the interest of accuracy, referral to your college or university transcripts is
suggested.

3. When you have compieted the questionnaire, please place it in the enclosed self-
addressed envelope and mail.

. Name of school where you teach

. Location of school

{CITY OR POST OFFICE] {ZONE) ST
. Check type of school: (a} Public [J (b) Sectarian Private [] (c) NonSectarian [J

I¥. Circle all grades inschool: K 123456789 10111213 14

Y. Your name:___

Vil

TFIRST) TMIDDLE) A
. Male Vil. Age: (a) Under 25 (b} 25-34 {c) 35-44 (d) 45 or over

. Please indicate total number of years of teaching experience: (Teaching experience in subject may be concurrent.)
(a) All subjects (b) Science subjects (c) Mathematics subjects ‘

Female

IX. Please list below all subjects or courses you are teaching at present, and fill in related information.

(A) (8) ) 0) (E) (F)

g | | dw |t LR el
I. SCIENCE SUBJECTS
2. MATHEMATICS SUBJECTS
3. OTHER SUBJECTS
PAGE |

677748—63——4
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ks X. Based on your work load for the previous week, please estimate the number of hours per week and the percentages of
time that you spend on the following school activities:

W . 8)
FOURS PER PERCENTAGE
WEEK OF TIME
I. Teaching time, classroom and laboratory, as described in question IX. %
2. Teaching related school activities (such as class preparation, correcting papers,
» record ‘eeping, coaching, band, dramatics, supervision of study hall and assisting
l in administrative or supervisory work, etc). %
’ 3. Other school activities (such as lunch room supervision, ticket taker, bus duty, class .
l } sponsorship, etc.). /o
o Total
Hours Total—100%,

XI-A. Please indicate the year(s) you received the degree or degree(s) you now hold, place the year(s) in the degree
column(s) (A, B, C, and/or D) after appropriate type of instituti. .

(A) (8) [(4] (D)
Associate
: c',;:'gﬁ,::“ Bachelor's Master's Doctor’s
; TYPE OF INSTITUTION or Diploma *
)

I. Teachers college

2. Liberal Arts college

T e~

3. College (or school) of education in a university

: 4, Other college {or school) in a university

1l 5. Normal schoo!l

: f 6. Junior college

N 7. Specify other type of higher education institation

* Less than a four-year terminal program.

XI-B. Please indicate number of semester hours you have earned in excess of number required for highest earned degree
(To change quarter hour into semester hours multiply by 2/3.)

XlI-A. On page 3 (opposite page). Please report the number of semester hours you
earned in each subject listed in the appropriate column. (To change quarter Calend Code
hours into semester hours multiply by 2/3.) Categories |-6 apply directly to Yc:re?al:n Symbol
specific content in science and mathematics, and 7- applies to professional Before 1940 ... .. ... W
education. 19401949 .............. X
The code should be used for completing the columns pertaining to the year in :::g.zslzf-e-r. o ;
which the course was taken. Where code symbols overlap, such as years 1956. | =" — " """

1957, use code for last year only, i.e. 1957=Z.
PAGE 2
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Xll-A. See directions at bottom of page 2

() 1)) © (0

UNDERGRADUATE GRADUATE

Number Year Number Year
Sem, Hrs, Taken Sem, Hrs, Taken

I. BIOLOGICAL SCIENCES

Introductory Biology {General Biology, General Botany, General Zoology]

Environmental Biology (Ecology, Conservation, Natural Biclogy)

Physiological Biology (General, Plant, Comparative, Biophysics,

‘Systematic)

Morphological Biology (Comparative, Plant, Animal, Developmental )

Genetics and Evolution

Microbiology (including Bacteriology)

Other (do not specify)

Total Hours

2. CHEMISTRY

General Chemistry

Analytical Chemistry

Energy and Matter

Physical Chemistry

Other (do not specify)

Total Hours

3. BIOCHEMISTRY (Total Hours in Biochemistry)

4. PHYSICS

Introductory General Physics

Mechanics

Energy and Matter

Optics

Heat and Thermodynamics

Modern Physics

Other (do not specify)

Total Hours

5. EARTH SCIENCES

Astronomy

Meteorology

Physical Geography

Geology—Geophysics

Other (do not specify)

Total Hours

6. MATHEMATICS

Mathematics, prerequisite to calculus

Calculus, including advanced calculus and differential equations

Geometry, not including the first course in analytical geometry

Algebra, including theory of equations and modern algebra, but not
precalculus algebra

(E)

Probability and mathematical statistics

(F)

Other (do not specify)

(]

Total Hours

7. PROFESSIONAL EDUCATION

Methods of Teaching Science

Methods of Teaching Mathematics

Student Practice Teaching, Science

Student Practice Teaching, Mathematics

Methods of Teaching, other than science or mathematics

Student Practice Teaching, other than science or mathematics

Other (do not specify)

Total Hours

PAGE 3
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XII-B. If thers are courses listed in XII-A which you have not taken but desire to take, please list by number, (i.e. Environmen-

tal Biology by using 1-B).

XIIl. Please indicate by use of the appropriate symbc;l in the following code your participation in National Science Founda-
tion Institutes or fellowship supported programs, or similar formal programs in.science and/or mathematics.

CODE
NSF programs, applied o one or ‘more but not accepted byany.....................oooiii w
NSF programs, applied to one or more, accepted by at least one, but did not attend or successfully complete. . ... X
NSF programs successfully completed. ..............coo i Y
iis Other programs successfully completed. . .............covviii Z
Note: If you did not apply for any of these programs check V' here [] and go on to question XIV. A

f A. ACADEMIC YEAR INSTITUTES AND COURSES ¢

A. Do not include any providing less than 30 clock W w © ) ® i)
hours of instructions and/or laboratory. 1955/6  19%/7  1957/8  1958/9  1959/60  1960/1

1. NSF- Acadomic Year Institute

2. NSF.In-Service Institute

3. State Sponsored Institute or Course

4. Local School System Sponsored Institute or Course

5. Institutes or Courses under Other Sponsorship
(Industrial, etc.)

S

B. SUMMER INSTITUTES AND COURSES

j B. Do not include any .programs less than four 7y ®) © ) ® )
: f weeks' duration on a full-time'basis. 1955, 1956 2951 1958 1959 1960

I. NSF Summer Institute

2. NSF Summer Participation Program

3. State Sponsored Institute or Course

4. Local School System Sponsored Institute or Course

5. Institutes or Courses under Other Sponsorship
(Industrial, etc.)

C. FELLOWSHIPS

C. Do not include stipends received for programs W ® © o) ® -
attended under A or B. . 1955 1956 1957 1958 1959 1960

I. NSF Summer Fellowship
\. 2. State Sponsored Fellowship
3. Local School System Sponsored Fellowship

4. Fellowship under Other Sponsorship
(Industrial, ete.)

PAGE 4
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XIV. The information requested here will be used only for statistical purposes and will not in any way be associated with
any teacher's name or with any particular school system. In order to help us arrive at a country-wide estimate of salaries

of 4sachers of secondary science and mathematics, please place a check V below for the range in which your salary for
the 1960-61 school vear falls:

I, [] under $3,000
2. [ $3,000- 3,499

3.0
4.0
5. ]
6. O]
7.0
8. J

3,500- 3,999
4,000- 4,499
4,500- 4,999
5,000. 5,499
5,500- 5,999
6,000- 6,499

9. [J $6.500-$6,999

0. [J
1. OJ
12 O]
3. 0
14. (]
15. ]

7,000- 7,499
7,500- 7,999
8,000- 8,499
8,500- 8,999
9,000- 9,499

9.500- 9,999
16. [J 10,000 or more

XV. If there are any activities in which you have participated that have contributed to your ability as a teacher, please

describe briefly:

PAGE 5
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TaBLE 1.—Secondary school science and mathematics teachers, by region and by sex, spring 1961

‘Teachers with one or more classes in—

Teachers in sample
Sex Sclence Mathematics Sclence and mathomatics
Total | North-| South | North | West | Tota! | North-| South | North | West | Total { North- South | North { West | Total | North-| South | North | West

east Centrel east Central east Central oast Central
Bethsexes . _.o.uoo__. 3,012 700 700 | 1,048 4651 1,280 817 298 449 168 | 1,280 203 356 427 204 502 ) 138 172 93
Male. 2,003 470 466 74 363 920 236 190 360 134 308 168 189 297 154 365 66 14 187 7
Femtie, oo e aiamaaae.e 919 239 324 254 102 310 81 106 89 AU 472 125 167 130 50 137 33 51 35 18
Percont malas.......ceecneeen. 69 66 59 76 78 76 4 64 80 80 63 57 53 70 75 78 o7 [+ 80 81

TABLE 2.—Secondary school science and mathematics teachers, by region and by age, spring 1961
Teachers with one or more classes in—
Teachers in sample
Age Sclence Mathematics Sclence and mathsmatics
Total | North-| South | North | West | Total | North-| South | North | West | Total | North- South { North | West { Total | iYorth-| South } North | West

east Central east Central oast Central cast Central
Allages. .ooennmcemeeee. 3,012 700 700 | 1,048 485 | 1,230 817 266 449 1631 1,280 203 256 497 204 502 ) 138 172 "]
Under2s..oo e 329 90 72 127 40 14 41 85 54 14 136 36 81 51 18 49 13 (] 2 ]
25-34 1,160 252 306 417 185 485 713 107 190 76 T 100 136 161 74 204 ] 63 66 ]
8544 668 146 187 223 112 275 68 78 89 40 264 55 74 2 43 129 23 35 42 2
Overdd. __...eeeeceeaeeee 841 218 221 275 127 321 7} 74 114 » 401 100 113 120 08 119 24 M 41 b 1]
Notreported. ..cuvarmeaunno. 14 3 4 (] 1 5 1 2 2 leocccuns 8 2 2 3 1 ) U PEON AR ) U PO
} Percent under 351. ............. 50 48 48 52 48 51 49 43 55 83 48 47 47 50 43 50 53 50 51 47

1 Computations exclude teachers who did not report age.
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TaBLB 3.—Secondary school sciencs and mathematics teachers, by region and by years of teaching experience, spring 1961

Teachers with one or more classes in—

Teachers in sample
Years teaching experience, Sclence Mathematics Science and mathematics
any subject !
Total | North-| South | North | West | Total | North-| South | Nortk | West | Total | North-| South | North West | Total | North-| South | North | West

cast Central east Central east Central east Central
All yearS..uemeaonnacnn- 3,012 700 700 | 1,048 465 | 1,230 317 206 449 168 | 1,280 203 356 427 204 502 9 138 172 ]
O S 773 189 197 258 129 320 81 83 108 48 304 75 76 ) 54 149 3 38 51 n
59 .- 503 131 135 158 82 224 71 44 78 31 188 44 59 52 3 91 16 32 25 18
10-14 e e 401 83 110 131 77 166 34 46 57 29 163 371 48 48 30 72 .12 16 26 18
15-19 - - .- 187 39 58 66 24 62 14 22 21 5 91 17 23 37 14 U 8 13 8 5
20-24 . 1656 44 51 57 13 69 21 22 21 5 71 16 24 25 [ 25 7 5 11 2
2520 e 143 32 41 43 27 87 20 13 23 11 58 11 21 13 13 18 1 7 7 3
30 0rmore. - caeeeeeeeee 224 70 48 80 26 88 32 14 35 7 101 27 27 32 15 35 11 7 13 4
Notreported.... .. - cceeooo.. 616 12i 150 258 87 234 44 52 106 32 304 66 78 121 39 78 11 20 3 16
Percent under 10 years3.._.._. 53 54 52 52 56 55 56 52 54 58 50 52 49 49 53 57 56 5 54 58

1Includes all teaching experience in nonscience as well as science and mathematics subjects. 1 Computations exclude teachers who did not report years of teaching experience.
TasLe 4.—Secondary schocl science and mathematics teachers, by region and by enrcllment of school, spring 1961
Teachers with one or more classes in—
Teachers in sample
Enroliment size of school Sclence Mathematics Sclence and mathomatics
Total | North- | South | North | West | Total | North-| South | North | West | Total | North- South | North | West | Total | North-| South | North { West

east Central east Central east Central east Central
Allenroliment sizes.._.... 3,012 700 790 | 1,048 465 | 1,230 317 206 449 168 | 1,280 203 356 427 204 502 9 138 172 ]
Under 100, 92 11 12 47 22 28 3 3 16 6 b1} 2 3 14 8 37 6 6 17 8
100-199. e 217 28 54 105 30 86 12 24 41 9 71 11 16 34 10 60 5 14 30 11
200-299. 238 40 72 96 30 102 15 27 40 14 85 15 31 31 8 51 10 14 19 8
300-499.. e e 422 88 133 155 40 157 3 44 60 20 167 34 55 61 17 98 21 7 M 9
500-990. e 918 248 254 300 116 369 113 95 123 38 3% 97 118 135 40 153 38 41 42 V]
1,000-1,499 ..o 587 154 156 186 91 235 71 57 i 30 284 72 77 92 49 68 11 22 17 12
1,500 OF MOYe. auueean e 538 140 109 150 130 2563 70 40 86 51 250 62 56 60 72 35 8 7 13 7
Percent under 500....ocaemnane.. 32 24 1) 38 28 30 20 3 36 29 27 21 29 3 21 49 42 49 58 )
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TaBLE 5.—8econdary school science and mathematics teachers, by region and by lype of school control, spring 1961

Teachers with ons or mors classes in—
Teachers In sample ) .
Type of school control ] Bclence Mathematics Bclence and mathematics
Total | North-1 SBouth | North | West | Total | North-| SBouth | North | West | Total | North-] South | North | West | Total | North-| South | North | West
east Central east Central east Central east Contral
Alltypes. ......ceeennen 38,012 700 ' 700 | 1,048 45| 1,230 37 206 449 168 | 1,280 203 358 427 204 502 9 138 172 o3
Public. 2,651 576 736 922 417] 1,108 267 273 404 157 | 1,128 235 3 376 186 417 7 127 142 74
Private:
Bectarian......ceeueeenanes 229 7 % 87 M 7 2 9 33 7 o4 M 13 M 13 58 16 8 2 14
Nonsectarian....eeceewauen 80 43 12 17 8 2 13 4 7 4 t: 21 6 7 2 16 9 2 3 2
Not reported.....cceuuaeeen..- 52 12 12 22 [} 19 9 5 5 0 22 3 6 10 3 11 0 1 7 3
Percent public control 1......... 00 83 05 00 91 01 87 96 01 93 00 81 '] 20 ] 85 75 93 : ]
1 Computations exclude teachers who did not report type of coutrol.
TaBLE 8.—Secondary school science and mathematics leachers, by region and by grade levels within the school, spring 1961
Teachers with ons or more clages in— .
Teachers {n sample
Grade levels within school Sclence Matbematics Sclence and mathematics
Total | North-{ South | North | West | Total | North-| South | North | West | Total | North-| South | North | West | Total | Noeth-| South | Noeth | Weat
east Central east Contral east Central oast Contral
Alllovels....eeeeecaae.. 38,012 700 790 | 1,048 4451 1,230 37 206 449 168 | 1,280 203 356 427 204 502 0 138 172 o3
1-121 514 ” 1M 225 ¥ 192 5 00 12 183 29 63 ” 12 1% 16 82 56 15
70 99 111 123 138 107 176 45 45 58 28 238 50 60 68 62 1 16 13 14 17
7-12 349 134 106 01 18 14 52 38 35 9 158 (] 52 39 4 60 2 16 17 [
¢-12 601 183 105 250 14 299 01 41 119 48 209 75 53 106 65 23 17 11 H 31
10-12 346 78 00 28 83 150 37 & 36 44 162 31 51 50 ) M 7 ¢ 12 9
Other. 302 82 118 148 “ 178 M 53 70 13 148 33 45 54 16 00 15 20 24 10
Notreported.....cccoeeemaeccea.. 241 45 i 80 ) 104 24 30 41 9 o8 15 2 3 15 42 6 15 15 [}
1 In some schools includes kindergarten.
S vyt S J-z’mg= Eaadeanad - - -
.
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TaBLE 7.—Average of estimated service loads of secondary school science and mathematics leachers, by region and by type of activity, spring 1961

Average hours per week, teachers in
sample

Averago hours per week, teachers with one or more classes iIn—

Science Mathematics Beience and mathematics
Type of activity 1
North. North North- North North- North North- North
Total | east | South | Cen- | West | Total | east | South | Cen- | West | Total | east | South | Cen- | West | Total | east | South | Cen- | West
tral tral tral tral
Allschool activities...... 4.8 4.1 45.8 48.4 40.1 4.8 41.1 45.8 46.2 46.0 4.8 41.6 4.7 46.9 45.6 4.5 43.1 439 47.5 47.3
Teaching times ... 22,7 20.8 4.4 22.9 24.6 22.9 20.3 24.0 2.1 24 8 22.3 19.3 23.4 22.7 24.0 23.2 21.8 4.9 4.5 25.4
Teaching-related activitiess.._.] 17.4 17.3 16.3 18.7 16.8 17.4 16.8 17.1 18.6 16.8 17.7 17.9 16.4 19.2 16.9 16.6 16.9 14.5 17.8 17.4
Cther school activitiesd........ 4.7 4.3 4.8 48 4.7 4.5 40 4.7 45 4.7 4.8 4.4 49 5.0 4.7 4.7 4.4 4.5 5.2 45
Percent teaching time.......... 51 49 54 49 53 51 49 52 50 54 50 40 52 48 53 52 51 57 52 54

1 Aversges rep-esent hours In ¢ verage workweek. Both average number of hours and percentages
220 based on estimates and are, therefore, approximate.

8 Classroom and Iaboratory.

§ Activities closely related to teaching (such as class preparation, correcting papers, recordkeeping,

coaching, band, dramatics, supervision of study hall, and agsisting in administrative or supervisory

work).

4 Lunchroom supervision, ticket taker, bus duty, class sponscrship, sto.

TaBLE 8.—8econdary school science an”! mathematics leachers, by region and by number of classes in science and mathematics, springt1961

I NE. -

Teachers with one or more classes in—
Teachers In sample
Number of classes taught! Science Mathematics Science and mathematics
Total | North-| South | North | West | Total | North-| South | North { West | Total | North-| South { North | West | Toutal { North-| South | North | West

east Central east Central east Central east Central
Total 3,012 709 790 | 1,048 465 1,230 317 200 449 168 | 1,280 293 856 427 204 502 ] 138 1712 93
) ¥1) 3 S, 400 90 143 173 | - 84 216 43 56 90 27 218 38 61 70 49 56 9 26 13 8
113 3 837 218 218 310 101 378 110 90 138 87 324 85 83 118 41 138 18 40 57 - ]
8 or more 1,685 400 434 565 280 639 164 150 221 104 738 170 212 42 114 38 72 72 102 62
Percent Sormore..._..ccoee-.. 56 57 56 54 60 52 52 51 49 62 58 58 60 57 56 61 73 52 50 o7

1 Classes in science or mathematics.
N1
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TaBLE 9.—Secondary school science and mathematics teachers, by region and by salary range,! spring 1961

Teachers with one or more classes in—

Teachers in sample
Salary range Sclence Mathematics Sclence and mathematics
Totul | North-| South | North | West | Total | North-| South | North | West | Total | North-| South North | West | Total | North-| South | North | West
east Central east Central east Central east Central

Allsalaries..ooooeeunnnnn 3,012 709 790 { 1,048 465 | 1,230 317 206 449 168§ 1,280 293 356 427 204 502 9 138 172 93
VDG $3,000. oo oo 182 58 46 57 21 59 19 17 19 4 75 24 19 23 9 48 15 10 15 8
$3,003 440, . e 126 11 103 10 2 45 b 3 4 2 57 4 47 L 3 B 24 2 22
$3,500-$3,999. - - - cermeeernen 202 18 149 31 4 87 4 45 . J) PO 93 9 70 13 1 52 3 M 10 3
$4,000-$4,499. - - ooooeoeeeees 432 84 173 135 4 187 37 75 58 17 161 32 68 49 12 84 15 b ] 28 11
$4,500-$4,900. . ono oo 301 ¢ ] 157 56 165 40 35 72 18 152 30 49 53 20 u 9 15 2 13
$5,000-$5,499_._.. oo veoeeeeeenee L1/ ] i (] 170 58 159 36 2 70 24 144 30 30 65 19 n 11 10 35 15
$5,500-$5,999. - oo eeeeeeeeeae 302 93 46 105 59 130 80 14 47 19 133 30 25 44 7 3 13 6 14 (]
$6,000-36,499. . - oo 260 72 35 91 62 105 32 14 3 26 125 36 17 47 25 30 4 4 11 11
$6,500-$6,999__ ..o ooeee.... 175 54 9 (] 43 82 23 3 42 13 73 22 6 23 22 2 8 4 8
$7,000-$7,499. - oo 147 41 13 67 26 63 22 4 26 11 67 16 9 0 12 17 3 n 3
$7,600-$7,999. -« e oo 95 23 3 44 23 87 1n 2 16 9 51 10 3 25 13 7 3 3 1
$8,000-$8,499. _ . oo 87 15 1 21 2 22 . 1 13 4 3 1 (] 14 4 2 2
$8,600-88,999. - oo eeo e 40 16 1 16 7 21 6 1 8 6 18 10 8 1 1
$9,000-$9,499. . . ooreeeonaas 28 10 3 10 10 L 3 O 2 4 12 6 1 1 1 1
$9,500-90,999. . ..o ooeueneen- 11 b S 2 7 3 1 1 1 8 b N 1 6
$10,000 Or more. .. _coooocoeeee- 11 ' S 1 1 (] b 1 3 2 1 ] 2
Not reported.. .. .comeeaneeee-. 184 4 42 69 26 79 18 22 2 10 (i 20 13 3 1 -3 9 7 7 3

1 The boldface number in each column indicates the location of the median sala

of school year.

ry range for that column (exclusive of nonresponding teachers). Table based on 1960-61 salary without reference to length

TaBre 10.—Secondary school science and mathematics teachers, by region and by highest earned degree, spring 1961

Teachers with one or more classes in—

E

Teachers in sample
Educatioxhal level, highest Science Mathematics Science and mathematics
egres
Total | North-| South | North | West | Total | North- | South | North | West | Total | North-| South | North | West | Total North-| South | North | West
east Central east Central east Central east Central
Alllevel' .aeeeumcaenn.. 38,012 709 790 | 1,048 465 | 1,230 317 296 449 185 ) 1,280 293 356 427 204 502 90 138 172 o3
Associate. oo e cees 39 11 13 13 2 11 2 5 1 19 7 5 (] 1 9 2 3 [ ] P
Bacaelor's. .ocovceemcnee.... 1,743 363 505 609 206 601 162 184 263 12 745 159 226 245 115 307 52 05 101 59
Master's 1,149 309 247 405 188 499 151 100 177 ! 479 118 111 166 84 171 4 36 62 3 s
Doctorate. .. o ooeeeeeeeeee 18 10 1 4 3 9 6 1 1 1 9 41 ....... 3 2 j
Not reported 63 16 24 17 (] 20 6 6 5 3 28 5 14 2 15 5 41 . & 1 :
Percent master'st. _............ 30 45 32 39 41 41 49 84 49 43 38 41 32 49 42 35 43 27 ” ]
t Computations exclude teachers who did not report highest degree.
- 3 b -
e e e . i
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TasLe 11.—Secondary school science and mathematics teachers, by region, highest degree, and excess hours of credit, spring 1961

Teachers in sample ?

Teachers with one or more classes in—

Aruitoxt provided by Eic:

Highest degﬁee anld excess Sclence Mathematics Science and mathematics
ours
Total | North-{ South | North | West | Total | North-| South | North | West | Total | North-| South | North | West | Total { North-| South ; North | West
east Central east Central east Central east Central
Bachelor's degree highest_. ... 1,743 363 505 609 266 601 152 184 263 92 745 159 226 245 115 307 52 95 101 50
Excess hours:
Less than 10........... 672 130 232 2562 58 263 43 81 113 16 303 62 112 97 32 116 25 39 42 10
10-29. e 638 158 101 218 71 253 70 75 84 24 260 66 80 99 24 116 22 36 35 23
30 0r MOr®. e ccccccae 433 75 82 139 137 185 39 28 66 52 173 31 34 49 59 75 5 20 24 26
Percent 10 or more excess
hours. e ecccccccaaaa 61 64 54 59 78 63 72 56 57 83 59 61 50 60 72 62 52 59 58 83
Master's degree highest.. .....- 1,149 309 247 405 188 499 151 100 177 71 479 118 1 166 84 171 40 36 62 33
Excess hours:
Lessthan 10.eoccoee--- 632 131 149 193 59 228 72 58 81 17 231 40 71 91 29 73 19 20 21 13
10-29 e cecmcceee 379 110 72 129 68 162 46 30 58 28 157 49 31 47 30 60 15 1 24 10
30 0rmore. ccccccacaao- 238 68 26 83 61 109 33 12 38 26 91 29 9 28 25 38 6 5 17 10
Percent 10 or more excess
{ hours. 54 58 40 52 60 54 52 42 54 76 52 66 36 45 65 57 52 44 66 61
E
3 1 Bemester hours In any course taken for credit after attaining the acgzo. 1Excludes teachers who reported the associate or the doctoral degree as highest or did not report degree.
TaBLE 12.—S8econdary school science and mathematics teachers, by region and by type of institution conferring Lachelor’s degree, spring 1961
Teach: *s with one or more classes in—
Teachers in sample
Type of institution conferring Science Mathematics Science and mathematies
bachelor's degree
Total | North-| South | North | West | Total | North-| South | North | West | Total | North-| South | North | West Total | North-| South | North | West
east Central east Central cast Central east Central
Alltypes. o emccaeeaee 3,012 709 790 | 1,048 465 | 1,230 317 296 449 168 | 1,280 203 356 427 204 502 99 138 172 93
Teachers college. .o —onooeccaea. 833 192 237 309 95 317 82 4 108 33 370 79 107 143 41 146 31 36 58 21
Liberal arts college.ocoaaeeaae-- 1,141 317 301 363 160 459 146 100 154 59 481 132 136 147 66 201 39 65 62 35
College or sehool of education
inauniversityooccececaaoae.e §73 93 136 233 111 249 42 54 113 40 247 40 61 01 55 77 11 21 29 16
Other college or school in &-
university. - o oecoocooeeaos 327 74 71 102 80 158 37 33 60 28 120 21 30 29 34 49 10 8 13 18
Other type. ceccemmccamceaaeee 24 4 3 8 9 9 1 1 4 3 10 2 1 3 4 5 1 1 1 2
Not reporied 114 29 42 33 10 T 38 9 14 10 5 52 13 21 14 4 24 7 7 9 1
Percent teachers collegef..___.. 29 28 32 30 21 27 21 33 25 20 30 28 32 35 20 31 34 27 36 23
1 Computations exclude teachers who either did not report having bachelor's degree or did not report type of institution. :
—- — S
-
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TaBLe 13.—Secondary school science and mathematics teachers, by region and by year ¢f bachelor's degree, spring 1961

Teachers with ons or more classes in—
Teachers in sample
Year of bachelor’s degree Science Mathematics Science and mathematics
Total | North-| South | North | West | Total | North-| South | North | West | Total | North-| South | North | West | Total | North-| South | North [ West

east Central east Central east Central east Central
Allyears.ooooeooceoaoe-. 3,012 709 790 | 1,048 465 | 1,230 37 296 449 1681 1,280 293 356 427 204 502 99 138 172 93
Before1940_.__ .. ......__. 708 191 176 237 104 275 86 59 98 32 338 87 91 105 55 95 18 26 7 17
1040-1049. ..o e eae 524 130 142 166 86 219 62 53 70 34 224 52 60 76 37 81 16 29 21 16
1950-1956. - - oo 808 106 241 315 148 381 93 87 142, 59 360 75 108 119 58 157 28 46 54 29
U0 3 ) VR 768 163 189 297 119 317 07 83 129 38 306 66 76 114 50 145 30 30 54 31
Not reported. ccaeeeemeennnn--. 114 29 42 33 10 38 9 14 10 5 52 13 21 14 4 24 7 7 9 1

b

Percent since 19501. ... .oa-c.... 87 53 87 60 58 59 52 60 62 60 54 50 55 56 54 63 63 58 66 65

1 Computations exclude teachers who did not report year of bachelor’s degree.

TasLe 14.—Secondary school science and mathematics teachers, by region and by participation in National Science Foundation summer institutes, spring 1961

Teschers with one or more classes in—
Teachers in sample
Participation in summer
institute Science Mathematics Science and mathematics
Total | North-| South { North | West | Total | North-| South | North | West | Total | North-| South | North [ West | Total { North-| South | North | West

east Central east Central east Central east Central

b1 7Y 3,012 709 790 | 1,048 465 | 1,230 37 206 449 168 | 1,280 203 356 427 204 502 99 138 172 93
Completed at least one insti-

tute. . 608 133 147 223 103 2170 58 62 102 48 229 53 59 82 35 107 22 26 39 20
Did not complete aninstitute!.] 2,408 576 643 825 362 960 259 234 M7 1201 1,051 240 297 345 169 395 7 112 132 73
Percent who completed........ 20 19 19 21 22 22 18 21 23 29 18 18 17 19 17 21 22 19 23 22

1 Includes those who did not report, indicated application but were not accepted, or participated but did not successfully complete a Nationsl Science Foundation summer institute.
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TaBLE 15.—Secondary school general scien.ce teachers, by number of classes in general science, by region, and by highest
degree, spring 1961

General science teachers
By number of general science By region
Educational level, by highest degree classes
Total
1-2 34 bor North- | South North West
more cast Central

Al loVelS. . eaameeacmecacmacscamemmemamamacamaam—m—emsam—————— 1,008 495 245 268 221 292 364 131
ASS0CIAte . e e am e ——— ammasammaaamen— 14 7 3 4 4 4 5 1 {

Bachelor’s... - r—— 644 327 159 158 128 194 236 86
Y GO o TS 319 144 75 100 80 86 112 41 |
B T T S . 2 1 18 I 1 1 — - |
Not reported ammmsmmansanmamatem————— 29 16 7 6 8 7 11 3 |
Percent master’s | ' 33 30 32 38 38 30 32 32 *
|

1 Computations exclude teachers who did not report highest degree.

b2

TaBLE 16.—Secondary school general science teachers, by number of classes in general science, by region, and by highest
degree and excess hours of credit, spring 1961

1
General science teachers? \
By number of general science By region ‘
Highest degree and excess hours ! classes
Total |_, !
1-2 34 sor North- | South North West |
more east Central ‘
|
Bachelor’s degree highest. 644 327 159 158 128 104 236 86 ‘
i)xeess hours: |
Less than 10.. - 246 134 63 49 43 86 102 15 1
10-29 - 254 127 59 68 57 83 83 31
30 or more.. 144 66 37 4] 28 25 51 40
Percent 10 or more excess hours 62 59 60 69 66 56 57 83
Master's degree highest ———- 319 144 75 100 80 86 112 41
Excess hours:
Less than 10_. 165 74 40 51 44 54 56 11
10-29 91 45 18 28 21 24 32 14
30 or more.. - 63 25 17 21 15 8 24 16
Percent 10 or more excess hours.... 43 49 47 49 45 37 50 73
1 Semester hours in any course taken for credit after attaining the degree: t Excludes teachers who reported the assoclate or the doctoral degree as ! |

highest or did not report degree.




TaBLE 17.—Secondary school general science teachers, by number of classes in general science, by region, and by hours of credit
in biology and chemistry, spring 1961

Qeneral science teachers
By number of general science By region
Undergraduate or graduate semester hours in biology and chemistry Total classes
ota
1-2 34 5or North- | South North West
more east Central
1 ) 7 ) 1,008 495 245 268 221 202 364 131
Less than 9 hours in biology:

POtal. e e et ccememeccmeeccmeeemmemmmm——— e mm—————— 344 202 72 70 82 107 114 41
Chemistry less than 9 hours. .o« ee oo eeemem 232 135 48 49 61 82 76 23
Chemistry 9 or more hourS. e em oo oo 112 67 p2} 21 21 25 38 18

9-17 hours in biology:

0] 207 101 43 63 42 n 70 %
Chemistry less than 8 BOULS o oo oo e oo oo oo oo 119 54 31 34 19 44 41 15
Chemistry 9 or more hours.._ oo e 88 47 12 29 23 27 2 9

18-29 hours in biology:

Total.. . 194 81 56 57 38 66 69 21
Chemistry less than 9 hours... oo oo 110 33 39 38 22 36 39 13
Chemistry 9 or more hours.______ e 84 48 17 19 16 30 30 8

30 or more hours in biology:

01 OO 263 m 74 78 59 48 111 45
Chemistry less than 9 hours. ..o oo ooooeeeeeemee oo 101 45 2% 31 23 19 41 18
Chemistry 9 or more hours. mee e 162 66 49 47 36 29 14

Percent with at least 30 hours in biology .o e o e 26 22 30 2 14 16 34

TaBLE 18.—Secondary school general science teachers, by number of classes in general science, by year of most recent graduate
study in biology, and by year of bachelor’s degree, spring 1961

General science teachers, by year of most recent graduate study in biology !
All teachers of general science in sample | Teachers with 1 or 2 classes in general seience | Teachers with 3 or more classes in general
Year of bachelor’s sclence
degreo
Total | Before] 1940- | 1950~ | 1957 or| None3| Total | Before] 1940~ | 1950- | 1957 or| None 3] Total | Before] 1940~ | 1950~ | 1957 or| None?
1040 49 56 | later 1040 49 86 | later 1940 | 49 56 | later

All years...c.... 1,008 13 10 42 173 770 495 6 6 17 68 398 513 7 4 25 105 372
Before 1940 _.c o 161 13 5 7 17 119 78 6 1 3 9 59 83 7 4 4 8 60
1940-49.............T 173 |ocoeee 4 18 31 120 80 |eoeennn 4 6 9 61 112 2 [ S 12 22 59
1950-56 e oo e 321 o faemaae 17 69 235 164 |ececcoc)aamaaaa 8 27 129 D17 R I 9 42 106
1957 or later-....... £ 11 0 P SN NP 53 255 149 |oeeecclmcan e foccaaen 21 128 169 {occcccc]amamnan - 32 127
Not reported........ 45 |ocecen- b N PO 3 41 24 |aeeen D N R, 2 21 P G TR BN S 1 20

1 Any biology course taken for credit after attaining the bachelor’s degree.

2 No graduate study in biology reported.
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TaLe 19.—Secondary school general science leachers, by number of classes in general science, by region, and by other science
classes, spring, 1961

General scicnce teachers

By number of general science By region
Other science classes ! classes
qutal
1-2 34 5or North- | South | North West
more east Central
P OtA] . - oo e cecemmmmammmmemaameesmmmmmememmeemeeeemm - 1,008 495 245 268 221 202 364 131
Mathematies 912 e ccceecemmmamcamamc—amremammee————sa——om—s==—a——— 85 49 31 6 19 24 27 16
Mathematics 7=8.occcummrmamccmearmesmesssmmsesmmm=s=em—em——a————————— 149 95 44 10 25 65 45 24
Mathematies 78 80NA 9120 oo cemme e mmecmmsmemm————=———————ane 32 26 5 1 8 1 7 6
Bi0lOgY mceemmmmmcammaan o emimemamemmmmmmmmemeemeesmmese——————— 186 134 42 10 38 52 81 15
Bilology and mathematies 9-12. o comemmcmmum oo memammmmm e 25 22 2 1 3 8 7 7
Biology and mathematics 7-8_ - -eceemmmommmeemmmmmmmmemmmmcamam oo oe- 8 6 2 b O | P 3 3 2
Biology and mathematics 7-8 and 9-12. oo ommmomeeemmme oo 4 2 1 S O | 1 2 1
No mathematics or blology classes . eemaammmmmmccmamemmemammm e 519 162 118 239 128 138 192 61

1 Only the three most frequently reported subjects are tabulated.

Nore.—The entries are not cumulative; .g., teachers reporting two sub-
jects are counted only in the line specifying both those subjects. The total

number of general science teachers with classes in mathematics 9-12 is 146;

mathematics 7-8, 193; biology, 223. (For the number with classes in chemis-
try, see table 29; in Physics, see table 24.)

TasLe 20.—Secondary school biology teachers, by number of classes in biology, by region, and by highest degree, spring 1961

Biology teachers
Educational level, by highest degree By number of biology classes By region
Total
1-2 34 bor North- | South North West
more east Central
Alllevels oo memmmmmmmeam e cammmmmmmmmmm——m——maees 562 297 182 83 124 142 212 84
ASSOCIALE .. e oo e mmmmmammmmece—mmmmmmmmmmemmmmma—eammmmme—sem————- 6 3 2 3 O | P 5 ) O
Y0 T 1 o T R 339 199 99 41 70 97 122 §0
TMBSEL S o e oo occ e m_mmmmmammmmemmmmmemmmmammmem=eame=mmmmammean s 210 89 80 41 54 37 86 33
DOCtOrALO oo e mmmmmmmmemem—ame———mmmmmmmmmmmmmammmeme=————— - 2 D3 IS IR | PO M —. 1 1
NOt TOPOItRA . ceecmeammmcmmmmmmmemmmammemammmmammemmammeas s ————me 6 4 1 - 3 P2 (——
Percent MASLEI'S 1o ococamacccccmmmammmmemmmmmmmm e mmmmmmm e e ———— 38 30 “ 49 “ 27 41 39

1 Computations exclude teachers who did not report highest degree.
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TaBLE 21.—S8econdary school biology teachers, by number of classes in biology, by region, and by highest degree and excess:
hours of credit, spring 1961
Biology teachers 2
Highest degree and excess hours ! By number of biology classes By region
Total
1-2 34 5or North- | South North ‘Woest
more east Central
Bachelor's degree highest. . ... e meaecacreeaccicnecemmanc——ca—an 339 199 99 41 70 97 122 50
Excess hours:
Less than 10........... mteesme—camemeseneeeenn——n .. ——————— 126 79 35 12 23 38 57 8
J0-29 e cncnacenecencnaeccsannaan e am—ammemanae—. . —————— 120 65 35 20 3 42 Hu 13
30 ormore...cacnaccecun- ———- . - 93 55 29 9 16 17 31 29
Percent 10 or more 6xcess hours. ... eeccuccocceccccuccnoe oo ccaan 63 60 €5 7 67 61 53 84
]
Master's degree highest. ... oo ueeeeacccao oo cccmcmme——— e 210 89 80 41 54 37 86 33
Excess hours:
LSS than 10. ... e ceccneenceeccecceccascamarnnena—————cm—n- 102 38 39 25 28 23 40 11 N
10-29. e ceennccccem e n e —— - - 08 31 24 8 14 11 2 9
B0 OF IMIOTO. .« ¢ et am e —————me 45 20 17 8 12 3 17 13
Percent 10 or more xcess hoUrS. o cueeecomnmcenmemnaenmemameann—- 51 &7 51 39 48 a8 53 67
! Semester hours in any course taken for credit after attaining the degree. 2 Excludes teachers who reported the associate or the doctoral degree as highest
or did not report degree.
TaBLE 22.—Secondary school biology teachers, by number of classes in biology, by region, and by hours of credit in biology
and chemistry, spring 1961
Biology teachers
Undergraduate or graduate semester hours in biology and chemistry By number of biology classes By region
Total .
1-2 34 Sor North- | South North ‘West
more east Central
Total...... wenmenomnnaa———. menommeamaseonmsman 562 297 182 83 124 142 212 84
: ; Less than 9 hours in biology:
' Total.. weeemmmmanmnemeemSmnenseeesresesesmasecnnaee 60 46 10 4 7 21 18 14
Chemistry less than 9 hours............... wmmremmenesen~ 43 31 9 3 5 16 12 10
Chemistry 9 hours of MOTe...«c e eeemcen e memeeemenemeeene 17 15 1 1 2 5 6 4
‘ 9-17 hours in biology: .
K Total... - [N 01 85 20 6 27 26 2 9
A Chemisiry less than 9 hours - - 46 32 12 2 1 15 16 4
' Chemistry 9 or more hours.......... —— 45 33 8 4 16 11 13 5
18-29 hours in biology:
Total. o ceeccaecnacancccnnnnencaaaan wmmcemmcacsmeaneeann 126 70 a7 19 26 46 42 12 :
Chemistry less than 9 hours cmemmereaannnnan —— 66 30 23 13 17 p1] 18 7
Chemistry 9 hours or more 60 40 14 6 9 2 24 5
30 or more hours in biology: |
. TOtAl.ceucennccccmmennancan ———— . 285 116 115 54 04 49 123 49
: Chemistry less than 9 hours . 108 36 46 2 2 2% 48 16
' Chemistry 9 hours or more ——— 177 80 69 28 4 25 7%
L.z Percent with at least 30 hours in biology I 51 39 63 65 52 35 58 58
1 "
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TasLr 23.—Secondary school biology teachers, by number of classes in biology, Ly year of most recent graduate study in biology,
and by year of bachelor's degree, spring 1961

Biology teachers, by year of most recent graduate study in biology !

Year (:if bachelor's All teachers of biology in sample Teachers with 1 or 2 classes in biology Teachers with 3 or more classcs in biology
ogreo
Total | Before| 1840~ | 1050~ {1957 or| None3| Total | Before| 1940~ | 1950~ | 1957 or| None?| Total | Before| 1040- | 1950- | 1967 o None?
1940 | 49 §6 | later 1040 | 48 56 | later 1040 | 48 56 later
All years...... 562 14 22 39 163 324 297 b 9 18 1 194 265 9 13 21 92 130
Before 1040_........... ue| 14| 10| n| 2| s e 5 4 5| nj| 35| s ol s 6| 13 2
1040-49......... e 84 |caceeen 1 12 19 42 36 |aacen-a- b 3 8 20 48 laaeee.. 6 9 1 b7
1050-58.. cceeaeaane 185 leacmana]|occcnce 16 72 97 b (11 20 PR NN 10 31 59 85 |ecceece]|aereane 6 41 38
1057 or later.........| 164 .- 48 16 7 N O PRI PR 21 73 70 Joueeaae|aaaaa N O P14 -
Not reported........ 18 feeneeen ) [ PR . 12 PR . U S I 7 6 |eaaceee ) [ R S,

1 Any biology course taken for credit after attaining the bachelor’s dogree.
3 No graduate study in biology reported.

TABLE 24.—Secondary school biology teachers, by number of classes in biology, by regyion, and by other science <lasses, spring 1961

Biology teachers
Other science classes ! By number of biology classes By region
Total
1-2 34 Sor North- | South | North Wast

more east Central
POt). . ccncnnccencancesesnacosssonanasesesnaseonmavasuncsnananane 562 207 182 83 124 142 213 84
Physics.......... feveceessEanessesseeEesetesseEsecseseseeananne 2 12 7 1 7 5 6 2
Chemistryaceccacanaan eecesesescecsssasnvanens enennnaen eeccsvansnacannns 42 28 14 |eeccacanan 10 8 13 ?
Chemistry and pPhysics. .. eccceveeeccascsceacancacnn eecmammereavesvans 21 15 [, 7] IR 6 6 5 4
General $016NC8. . ccccceccvenncecccnnannns - R 140 91 46 3 0 41 87 12
General science and physics...... aceassmscntamamssassseosnsnanen - 18 15 ;2 PO 6 3 8 1
General science and CheMIStIY .o cecaecaaacemioccancacenacaccnanaennanaes 40 35 4 1 4 18 16 7
General science, chemistry, and physics...... - - 2 25 |eeemanenne|ecnenn S 1 7 12 5
No classes in physics, chemistry, or general sclence. - 256 76 102 78 60 59 ] “
1 Only the three most frequently reported subjects are tabulsted. number of biology teachers with classes in physics is 84; in chamistry, 128;

No2E.—The entries are not cumulative; e.g., teachers reporting two sub- in general science, 223. {For the number with classes in mathematios 78
jects are counted only in the line specifying both those subjects. The total see table 39.)

TapLe 25.—Secondary school chemistry teachers, by number of classes in chemisiry, by region, and by highest degree, spring 1961

Chemistry teachers
By number of chemistry By region
Educsational level, by highest degree classes
Total
1-2 34 5or North- | South North West
more east Central
AlllevVelS....cccceacenscccnnennnccanasseccnnnncanncanan eemmmammann 401 272 103 26 104 90 142 68
Associate. eeemeesemmasceetEaetaamEEaeEeaaEansmeeeaemanateEanas ) U PO p [ PRI | PO, b [ PO S, -
BaChAIOr'S. .« ceceececcocamecan: cransccasesacavessmmasoamasanmemmonnmannas 2i0 163 47 9 44 54 84 .14
MAStAL'S. e ceeeeenneceemmeanaseensneasvessssansenmasacnaasanaseveannane 173 102 54 17 65 35 56 b1
DOCLOIALE. o ceeeenccasemamacessssnosaseransnenanesacascacmamavassennnnnae 5 3% PN P 3 |eeccavanee 1 1
Not reported......-. ceeevemcceestomsesseansssseonasnen 3 2 ) [ PR, p ) IR b U PR -
Percent measter's l.o.cceeeaeccnnan-. cececseeuceesseamaansnasans 42 38 63 ob 54 0 40 42

1 Computations exclude teachers who did not repcrt highest degree. .
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TABLE 26.—Secondary school chemistry teachers, by number of classes in chemistry, by region, and by highest degree and excess

hours of credit, spring 1961

Chemistry teachers 2
By number of chemistry By region
Highest degree and excess semester hours ! classes
Total
1-2 34 Sor North- | South MNorth West
more east Central
Bachelor’s degree highest. . e ceceemememcccmcmm e cm oo mocommec e 219 163 47 9 44 54 84 37
Excess hours: '
IS 75 59 12 4 16 19 32 8
10-29. o cee e ——— — 62 46 13 3 16 21 20 5
RITEY) o 1111) - Y 82 58 22 2 12 14 32 3
Percent 10 or more excess hours. - -coeoeees 66 64 74 56 64 65 62 78
Master’s degree hizhest - - 173 102 54 17 §5 35 56 27
Excess hours:
Less than 10.. - 54 33 17. 4 23 13 15 3
30-20. e ;e e e oo e em e o 64 37 19 -8 17 12 23 12
{3 30 or more.... 55 32 18 5 15 10 18 12.
Percent 10 or more excess hoUrS- muveeeemeeenn 69 68 69 76 §8 63 73 89

1 Semester hours in any course taken for credit after attaining the degree. 2 Excludes teachers who reported the associate or the doctoral degree as highest
or did not report degree.

TaBLE 27.—Secondary school chemistry teachers, by number of classes in chemistry, by region, and by hours of credit in chemistry

and mathematics, spring 1961

Chemistry teachers
By number of chemistry By region
Undergraduate or graduate semester hours in classes
chemistry and mathematics Total
1-2 34 5or North- | South North West
more east Central
B 2 O G SN 401 272 103 26 104 90 142 65
Less than 9 hours in chemistry:

N 0] 7 ) SO 64 54 8 4 17 17 21 9
Mathematics 1ess than 9 BOUIS..a. e ue o cuem e e m oo oo 44 35 5 4 12 12 4 6
Mathematics 9 hours or more... — 20 19 b 3N I § 5 7 3

9-17 hours in chemistry:

Totale e nnncmecmcm e m e e e ——— - 94 78 14 2 18 21 40 16
Mathematics less than 9 hours. ..... -— 33 28 3] I 5 10 12 6
Mathematics 9 hoUIS OF MO« cccecceeecvoncaao o eacemeaa 61 50 9 2 13 11 28 9

18-29 hours in chemistry:

1] 7 126 81 36 9 a5 32 41 18
Mathematics less than 9 hours - ——— ——— 41 24 13 4 12 12 8 9
Mathematics 9 hOUIS OF MOTe . «cecenucenacasnnaecanneccncaeaaneaa—. 85 57 23 5 23 2 33 9

30 or more hours in chemistry:

b X017 Y S 117 59 47 11 34 20 40 23
Mathematics 1655 than 9 HOUIS. cueeveennncerenonosonns - 14 7 5 2 2 2 6 4
Mathematics 9 hours OF MOre. ..e e ooeeeccccemeecme e omocoocmmmoe 103 52 42 9 32 18 34 10

Percant with at least 30 hours in chemIStrYeeeeenescocauuaunnmnnsn vamemane 29 22 46 42 33 22 28 35
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TaBLE 28.—Secondary school chemistry teachers, by number of classes in chemistry, by year of most recent graduate study in
chemistry, and by year of bachelor’s degree, spring 1961

Chemistry teachers, by year of most recent graduate study in chemistry !
Year gf lgmchelor's All teachers of chemistry in sample Teachers with 1 or 2 classes in chemistry | Teachers with 3 or more classes in chemistry
egree
Total | Before |1940-491050-56] 1957 or | None? | Total | Before {1040-49{1950-56] 1957 or | None? | Total | Before [1040-49/1950-56| 1957or | None 2
1940 later 1040 later 1940 later
All years...... 401 13 (] 16 112 254 272 7 6 10 65 184 129 | 2 O, 6 47 70
Befors 1940......c... 116 13 6 3 23 71 72 7 b 3 1 46 43 6 [eucamec|ocancne 12 25
194049...c e 62 [eaacen 1 6 2 32 42 |.ue.ee 1 2 14 25 p-t 1 I S 4 9 7
1950-56. e caamemnaan 120 |ovecana|omccaan 7 43 70 82 |icemnaeannaa 5 25 52 1 8 [ I 2 18 18
1957 or later..oocu.-- 97 lacancac]|encnnca|acnaraa 2 75 1 7 (O R A 15 68 7 35 I R RN 7 17
Not reported........ T locavanc|enccnaafacaacaa i 6 R 7 NN ISR AR - 3 4 1 3

1 Any chemistry course taken for credit after attaining the bachelor’s degree.

2 No graduate study in chemistry reported.

TaBLE 29.—Secondary school chemistry teachers, by number of classes in chemistry, by region, and by other science classes,
spring 1961

Chemistry teachers
By number of chemistry By region
Other science classes 1 classes
Total
1-2 34 5or North- | South | North West
more east Central
Total o ame e aetsmeemmeeemmm——————————————————————— 401 272 103 2 104 90 142 65
Physics. eeo.--- e mmmame——— oo mmamm e m e m e emon " 56 22 1 22 18 24| 18
BIOlOgY - e e mem e armmmmemmammeesmsarasaem——.-—m———senm———— 42 30 12 |enoaanaa 10 8 15 9
Biology and physies. . o umeccmmmccn e cmm e e e e 21 20 b B P, 6 6 5 4
General SCIeNCe. - e cecmecneemanemaemcn—a—eamamre——e—r— e ———— 32 26 6 |acenncanea- 9 12 9 2
General science and PhYsICS o e oo mcee 25 24 ) U 4 5 16 |ccccaaaaae
General science aAnd bIol0ZY e ce e cmmcccecceccccccceccceeccca e mm - 40 38 2 |eccmemaace 4 13 16 7
General science, biology, and PhysieS. - ceceemcommcacmcccomm e cma e 25 p7 3 IR 1 1 7 12 ]
No physics, biology, or general science classes. .. —ccececerccmaacmcncncan 137 54 59 24 48 21 45 23

t Only the three most frequently reporied subjects are tabulated.

Nore.—The entries are not cumulative; e.g., teachers reporting two sub-

number of chemistry teachers with classes in physies is 150, in biology, 128;

jects are counted only in the line specifying both those subjects. The total

in general sclence, 122,

TasLE 30.—Secondary school physics teachers, by number of classes in physics, by region, and by highest degree, spring 1961

Physics teachers
Educational level, by highest degree By number of physics classes By region
Total
1-2 34 Sor North- | South | North West
more east Central
All levels... e meemmemmemeemammAm—m—am—reemeesaceema~e 364 287 54 13 88 67 149 s
ASSOCIALG « o e e em e cemeeea e mm e m e mem——meee—mmeemmo—en 3 2 1 1 2 |eacamncnan
Bachelor’s.. .. e e me e mmmmmeemeeemem—a——m e 188 162 22 4 36 40 8 28
MG OIS e s oo e e e cmmmm—eeee——emm——mmmmam———am——m————————— 155 118 29 8 49 26 61 19
DOCHOTAt e, . o e ceeecmccae e remmmem—esemee——————————————————————— 4 2 2 |ecnencanan R 7 FUIN F 1
B L1 0) 020 ¢ €1 O 4 R 3 R 1 2 2
Percent MAster’S I . v cueeecceennmcaceccmaemmaaamcemmccacemcmammmeeass 44 42 54 67 56 39 41 40

! Computations exclude teachers who did not report highest degree.
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TaBLE 31.—Secondary school physics teachers, by number of classes in physics, by region, and by highest degree and excess
hours of credit, spring 1961

Physies teachers
Highest degree and excess semester hours 1 By number of physics classes By region
Total
1-2 34 5or North- | South North West
more east Central

Bachelor’s degree highest . e e oo eecremmcaae——- 188 162 22 4 36 40 84 28
Excess hours:

LesS thal 10eeeceececcescncnecaasaracsoscaaneaacmaasaaananemane 51 48 3 0 9 13 25 4

10720 e caceaaccacscaaseenmcamecaceas tamamenam——————————— 65 53 10 2 15 12 30 8

30 or more.. ... e mmem e ame oo e ammame e 72 61 9 2 12 15 29 T 16

Percont 10 or more 8xcess hours..cccecceeaccaamcemcemananmacanacan 73 70 86 100 75 68 70 86

Master's dogree highest. . v o e e erececmaccraem e enenee——e—- 155 118 29 8 49 26 61 19
Excess hours;

Loss than 10. . .ceeeerccnancacmaccscoannonae - 63 43 7 3 17 10 21 5

10-29. ... 66 48 15 3 23 10 2b 8

30 OF MOTG. e ccncsccmcacaacaaananananaas - 36 27 7 2 9 6 15 6

Percent 10 or more excess hours.... e - - 66 64 76 62 65 62 66 74

1 Semester hours in any rourse taken for credit after attaining the degree. 3 Excludes teachers who reported the associate or the doctoral degree as highest
: or did not report Qegree.

T ABLE 32.—Secondary school physics teachers, by number of classes in physics, by region, and by hours of credit tn physics
and mathematics, spring 1961

Physics teechers
By number of physics classes By region
Undergraduate or graduate semester hours in physics and mathematics Total
'ota
1-2 34 5or North- | South North West
more east Central
U 13 7Y - 354 287 54 13 88 67 149 50
Less than 9 hours in physics:

13 . 92 83 7 2 22 23 AU 13
Mathematics less than 9 hours... oo cccecmemcecmcmcamcrcccncanaaen 51 47 2 2 10 12 21 8
Mathematics 9 hours or MOr®. oo cceme e crecccccccemcmccaancnaann 41 36 7} . i2 11 13 5

9-17 hours in physics:

017 146 115 24 7 32 30 60 24
Mathematics less than @ hours. . coe. o ocaeoaeccacacccncacccaccaan 33 26 5 2 7 8 11 7
Mathematics 9 hours or MOr®. e emcecccecnmcacccacanannone 113 89 19 ] 26 22 49 17

18-29 hours in physics:

Total. ——- heemesesessesessammmmmsimmemeeseeemeanen 2 57 13 2 16 11 40 5
Mathematics less than 9 hours...cae._... rreececmsesesenneaan 6 4 b2 2 1 2 1
Mathematics 9 Hours OF MOICan . o ceceeeanamcenareenaamnnaanransnman 66 53 11 2 14 10 38 4

30 or more hours in physics:

L 1] 7 P 44 32 10 2 18 3 15 8
Mathematics less than 9 hours.......cemeccececcceccncccracnnncaana 2 |eceennannn 1 1 ) U . ) U P
Mathematics 9 HOUTS OF MOIB. ceeceeaeccneammorsanamaemmanmanmeeane 42 32 9 1 17 3 4 8

Percent with at least 30 hours in physies. cmmeeencecamccccncceccnacana- 12 11 19 15 20 4 10 16
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TaBLE 33.—Secondary school physics teachers, by number of classes in physics, by year of most recent graduate study in physics,
and by year of bachelor's degree, spring 1961

Physics teachers, by year of most recent graduate study in physics !
Year (:ifetgecgelur’s All teachers of physics in sample Teachers with 1 or 2 classes fa physics Teachers with 3 or more classes in physics
Before 1957 or| Before 1957 or Before 1957 or

Total | 1940 |1940-49(1950-56] later [None 3| Total | 1940 1940-49{1950-56| later |None % Total | 1040 |1940-491950-56] luter None ?

All years...... 354 10 7 81 105| 224 287 7 7 4 81| 188 67 L 7 P 4 24 36
Before 1940.....-...- 100 10 5 3 25 57 79 7 6 2 17 48 18 k3% [ 1 6 8
194049 . 64 |oeceen 2 1 21 40 [ 1) — 2 lecemnan 18 25 b1 (R I, 1 6 1
"1950-56 . e - 106 avcomoafomemaaa 4 46 56 86 |acmacmcocaman 2 34 60 18 (ccwanfcameaaa 2 9 7
1957 or later 76 R IR 12 64 5 [ (S SO 12 59 b {12 RS SIS S, 3 7
Not reported........ -7 PR I A 1 7 (i35 RN PSSR SRS S 6 1 -- ) N T

|

! Any ‘physics,course 'taken for credii after attsining the bachelor's degree.

3:No graduate study in physies reported.

TasLe 34.—Secondary school physics leachers, by number of classes in physics, by region, and by other science classes,
spring 1961

Physics teachers
Other science classes! By namber of physics classes By region
Total
1-2 3-4 5or North- | 8South | North West
more east Central
Total. e e e mmemm-mmmm—ememm——m—mmma—mm e —men————— 354 287 64 13 88 67 149 50
e LTS R ) 01 - S 45 36 I 11 ] 22 6
Mathematics 912 - - - 73 64 7 2 14 12 32 15
.Mathematics 9-12 apd general science___.. 17 16 b N I 6 2 8 1
(0] 115340113 4 200 USSR 69 59 9 1 18 21 17 13
‘Chemistry and general science. ... 40 711 N (O E, 6 8 25 2
Chemistry and mathematics 912, . oo oo 31 30 ) I S, 10 3 12 6
‘Chemistry, mathematics 9-12, and general SCienCO. .ooeeecemeeaa-- 10 9 1 4 3 3
No general science, mathematics 9-12, or chemistry classes..coceeccaoa-. 69 33 26 10 24 11 30 4

1 Only the three most frequently reported subjects are tabulated.

Norz.—The entries are not cumulative; e.g., teachers reporting two sub-
Jects are counted only in the line specifying both those subjects. The total

number of physics teachers with classes in general science was 112, in mathe-
matics 9-12, 131; in chemistry, 150. (For tho number with classes in biology,
see table 24.)

TaBLE 35.—Secondary school mathematics 7-8 teachers, by number of classes in mathematics 7-8, by region, and by highest
degree, spring 1961

Mathematics 7-8 teachers
By number of mathematics By region
Educational level, »y highest degree 7-8 classes
Total
1-2 34 6or North- | South North West
more east Central
AN OVOIS . ammcccemecmccmsammcammemmacameemn———————— 723 402 196 126 143 237 .. 240 103
ASS0CIate. - eemcccmrecmnccemccaeemsmsmemeemememsecssem—eeeen—————— 17 10 6 1 6 4 Y [
BAChelOr'S.. o e mmameccemmmomaamcemmm——meemeesasem——————————————————— 468 257 134 77 79 160 158 71
Master'’a enmmmmmmt—mmmmae—m e 214 121 51 42 52 64 67 31
DoctOrate. . mmeeemcremcmessmcammamamm—mam———- .. 2 S . 2 ) I S, ) R T,
Not reported....—cu--- - 22 14 6 3 & 9 7 1
Percent master’s ... bmmmmmcmmr mmemann—eaen - 31 31 27 34 a8 28 29 30

1 Compnutations exclude teachcrs who did not report highest degree.
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TarLE 36.—Secondary school mathematics 7-8 teachers, by number of classes in mathematics 7-8, by region, and by highest
degree and excess hours of crea, spring 1961

Mathematics 7-8 teachers 2
By number of mathematics By region
Highost degree and excess semester hours! 7-8 classes
Total
1-2 34 Sor North. South North West
more east Central

Bachelor’s degree highest. - oo oo oo e meee 468 257 134 77 79 160 158 71
Excess hours:

Less than 10, oo e e m—————— 216 118 70 28 40 76 78 22

1029 e ——————— 164 04 38 32 26 64 56 18

BT Y) o 1110 o R 88 45 26 17 13 20 24 31

Percent 10 or more excess hOUrS. o oo oo oo oo oo oo 54 5 48 64 49 52 81 69

Master’s degree highest oo 214 121 51 42 52 64 67 31
Excess hours:

Less than 10, o oo e e 113 65 27 21 21 42 37 13

10-20 e ————— 64 33 17 14 22 15 18 9

B0 0r MOTO. - oo e —————————— 37 23 7 7 9 7 12 9

Percent 10 or more excess NOUrS. w oo e o e oe o m e mcce e ceccaeee 47 46 47 50 60 34 45 68

1 Semester hours in any course taken for credit after attaining the degree. 2 Excludes teachers who reported the associate or the doctoral degree as highest
or did not report degree.

TaBLE 37.—Secondary school mathematics 7-8 teachers, by number of classes in mathematics 7-8, by region, and by hours
of credit in mathematics and physics, spring 1961

Mathematics 7-8 teachers

Undergraduate or graduate semester hours in By number of mathematics By region
mathematics and physics 7-8 classes
Total
1-2 34 Sor North- | South North West
more east Central
B 1 Y 723 402 196 125 143 237 240 103
Less than 9 hours in mathematics:

0ta) . oo e ———————————— 274 179 60 35 55 94 74 51
Physics less than 9 hours. o o oo 258 169 58 31 51 89 71 47
Physics 9 hours oF mMoOre. oo o e oo oo oo e oo 16 10 2 4 4 5 3 4

9-17 hours in mathematics:

B 1] 7Y 130 66 36 28 4 46 41 19
Physics less than 9 hours. . oo oo eeemeen 101 52 26 23 20 33 33 15
Physics @ hours OF MO, ... e o e e oo oo e ee 29 14 10 5 4 13 8 4

18-29 hours in mathematics:

g 1] 7 O 174 80 57 37 32 48 72 22
Physics Jess than 9 hours. ..o oo e et e 118 52 39 27 22 39 46 11
Physics 9 hours or more oo, oo ceeoeeeo e eoeee ' 56 28 18 10 10 9 26 11

30 or more hours in mathematics:

b 111 7Y S, eemmeemeemeemeem——— 145 77 43 25 32 49 53 1
Physics less than 9 hot_us ............................................ 83 51 18 14 20 29 28 6
Physics 0 i0UrS OF 0T mm o oo s e e 62 2% 25 11 12 U 25 5

Percent with at least 30 hours in mathematics. o .o oceeeeeee. 20 19 22 20 22 21 22 11

42

1 e } e e

L e

e A B vng % v o n

|




" ST T

ST T T

TasLE 38.—Secondary school mathematics 7-8 teachers, by number of classes tn mathematics 7-8, by year of most recent
graduate study in mathematics, and by year of bachelor’s degree, spring 1961

Mathematics 7-8 teachers, by year of most recent graduate study in mathematics !
All teachers of mathematics 7-8 in sample | Teachers with 1 or 2 classes in mathemat- | Teachers with 3 or more classes in mathe-
Year of bachelor’s ics 7-8 matics 7-8
degree

Be- 1967 Be- 1957 Be- 1967
Total | fore [1940-40/1950-56] or [None3 Total | fore 11940-49/1950-56] or |[None3 Total | fore [1840-49/1950-56] or {None?

1940 later 1940 later 1940 later
All years...... 723 6 5 25 112 5756 402 4 1 16 53 328 321 2 4 9 59 247
Before 1940......-.- 140 6 1 3 24 106 82 L 3 [— 2 14 62 58 2 1 1 10 44
1940-49. . e eaee 105 |cmacaae 3 7 10 85 61 Joomeee 1 4 4 52 44 |ocoeeee 2 3 6 33
1950~56. cmcmem e p.~4 U I 1 51 159 b (i O 7 20 89 105 Jocmmmcefemeee 4 31 70
1957 or later..._.__.. b2 (7 SRR VIR IS 26 190 O £: 75 RN SN A" 15 103 (02 T N S A 1 87
Not reported.......- L3 N S 1 4 1 35 P4 I S 3 I 22 16 fomeoeee 1 1 1 13

1 Any mathematics course taken for credit after attaining the bachelor’'s degree.

1 No graduate study in mathematics reported.

TABLE 39.—Secondary school mathematics 7-8 teachers, by number of clgsses tn mathematics 7-8, by region, and by other
science classes, spring 1961

Mathematics 7-8 teachers
By number of mathematics By region
Other science classes ! -8 classes
Total
1-2 34 §or North- Soutk North West
more east Central
T OtA) e e e e cer e em e rmemm—m— e ————————— 723 402 196 125 143 237 240 103
Mathematics 012 oot emmeccmmemmmmemm e 252 172 74 6 57 80 87 28
35 T0) [0 PR 2 P2 I S 1 b I I I
Biology and mathematics =12, - o e e e 5 (2 PO AU | F— 4 ) U I,
General SCIeNCe . - o v ocec e me e ce e c e camm e e m——————————— 150 105 39 6 25 55 46 24
QGeneral science and mathematics 912 cmo el 31 27 - I, 8 11 6 6
General science and biology e 8 - R VSRS | S 3 3 2
General science, biology, and methematics 912 mcoceeommmemmmceemcooat 4 ? 3 A SN | 1 2 1
No general science, biology, or mathematics 9-12 classes - cmmancamameao- 271 |. 79 79 113 152 82 95 42

1 Only the three most frequently reported subjects are tabulated.

Nore.—~The entries are not cumulative; e.g., teachers reporting two sub-

number of mathematics 7-8 teachers with classes in mathematics 9-12 was

Jects are counted only in the line specifying both those subjects. The total

204; in general science, 193; in biology, 19.

TasLE 40.—Secondary school mathematics 9—12 teachers, by number of classes in mathematics 9-12, by region, and by highest
degree, spring 1961

Mathematics 9-12 teachers
By number of mathematics By region
Educational level, by highest degree 9-12 classes
Total
1-2 34 §or North- | South North West
more east Central
AN levels. o o oo oo e e 1,351 450 431 470 3n 355 458 227
ASS0CIALO . e e m e e cmem e mmmmm—m——mme e 1 3 b 3 3 4 3 1
Bachelor’S. o oo cc e o ccmemmammemm——mmm————————————————————— 781 265 247 269 169 232 254 126
L% 1] 1) o TSN 529 170 173 186 131 108 194 06
B0 1T 1) oY 7S 7 2 1 4 b2 2 I 2 2
Not reported. e m e 23 10 6 8 6 1 6 2
Percent master’s lueemeamcecmmcemcemcmmmmmeemmemmem——em—e—————————— 40 39 41 40 43 31 43 43

1 Computations exclude teachers who did not report highest degree.
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ﬁ TABLE 41.—Secondary school mathematics 9-12 teachers, by number of classes in mathematics 9-12, by region, and by highest
| » .
;‘ degree and excess hours of credit, spring 1961
Mathematics 9-12 teachers 2
By number of mathematics By region ;
Highest degree and excess semester hours # Potal 9-12 classes &l
0
1-2 34 5or || North- | South | North | West ;i
! more cast Central :
" s
! 0 T g 1 781 25 247 269 169 22 254 126 :
Excess hours: ﬁ
) PR 1T I 1 288 99 90 99 63 101 94 30 ;
(15 TSR 205 97 91 107 75 88 101 a X
RITED B 1110) - TR S PP R 198 69 66 63 31 43 59 65
Percent 10 Or MOTE eXCeSS HOUIS. -an e oo mumm e e ccnaccs 63 63 64 63 63 56 63 76 !
: i
’ Y O R 1 A — 520 170 173 186 131 108 194 % i
' +
i Excess hours: "
LeSS tNAN 10. - cemcmeoccececemacomac e mammem e e mm e mm e mmeen 239 (| 79 83 47 66 92 34
(1 O 181 56 60 65 53 33 62 33
. 30 OF INOT€u e ccomcccmcmccmcmemmmmmm—enasmaw——+———ene———————— 109 37 34 38 31 9 40 29
" Percent 10 or more excess BOUTS_ oo oo o mee oo 55 55 54 55 64 39 53 65

1 Semester hours in any course taken for credit after attaining the degree. 2 Excludes teachers who reported the associate or the doctoral degree as highest
or did not report degree.

TaBLE 42.—Secondary school mathematics 9-12 teachers, by number of classes in mathematics 9-12, by region, and by hours
of credit in mathematics and physics, spring 1961

oo ey

Mathematics 9-12 teachers
By numbgr of mathematics By region
i Undergraduate or graduate semester hours in mathematics and physies Total 9-12 classes
i 0
: 1-2 34 Sor North- | South North West
. more east Central
# 7 TS R - - 1,351 450 431 470 i 355 458 27
? | Less than 9 hours in mathematics:
Total.. ... mmmmasssasssmesesesE.enm—..-— 201 119 83 29 65 53 35 48
Physics less than 9 hours J o 1% 101 50 29 60 46 33 4
Physics 9 hours or more 21 18 3 0 5 7 2 7
9-17 hours in mathemarics:
Total.. 202 107 58 37 46 63 50 43
11 Physics less than 9 hours 145 68 “ 33 51 3
Physics @ hours Or INOT®..._cceccmccciccaccocsunccossssnnnncncns-ans 57 39 14 4 13 12 16 16
18-29 hours in mathematics: j
TOtAl-cccueonmccconanecnmaacnnsancccununsesncnnmaccsrmenanensnanns 422 135 144 143 73 117 173 59 ;
Physics Jess than 9 hours 261 (sl 94 90 45 92 08 2%
Physics 9 hours or more.. - ceoee 161 68 50 53 28 25 75 3
' 30 or more hours in mathematics:
1 TOtal.  cecccccencccconceansanasesconssasaneaanmsatosnasacnnmansans 526 89 176 261 127 122 200 77
i Physics less than 9 hours 275 33 93 149 64 75 88 38
1¥ Phy:Tcs 9 hours or more - 251 56 83 112 63 47 112 30
F‘ Percent with at least 30 hours in mathematic.—ureee. commencmeceecaann.. 39 20 41 56 41 34 44 N

e}
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TaBLE 43.—Secondary school mathematics 9-12 teachers, by number of classes in mathematics 9-12, by year of most recent
graduate study in mathematics, and by year of bachelor’s degree, spring 1961

Mathematics 9-12 teachers, by year of most recent graduate study in mathematics ¢
Year of bachelor’s | All teachers of mathematics 9-12 in sample | Teachers with I or 2 classes in mathematics | Teachers with 3 or more classes in mathe-
degree 9-12 matics 9-12
Total | Before] 1940~ | 1950~ | 1957 or| None %] Total | Before| 1940- | 1950~ | 1957 or{ None 2| Total | Beiore] 1940~ | 1950~ { 1957 or}{ None 2
1940 49 56 later 1940 49 56 later 1940 49 56 later

All years....«. 1,351 29 ] 56 3M 848 450 6 6 12 78 348 901 23 18 44 316 500
Before 1940.......... 367 28 20 9 99 211 102 6 5 1 18 72 265 22 15 8 81 139
194049, .o P VR P— 2 20 76 144 (3 T 2 9 64 167 |oeeeeee 2 18 67 80
1950-56 - - cccec e ee e b7 2 PR R 25 139 220 139 |mceccac]ccaaeae 7 3 99 b7 1, 7% [ F—— 18 106 121
1957 or 1ater-cee--—-- ;73 U P SR IO 78 243 . | I I IR 17 103 p-1) U I O 61 140
No response —ewe---. 37 1 2 2 2 30 ) 1 S 1 2 1 10 23 1 ) R R 1 20

1 Any mathematics course taken for credit after attaining the bachelor’s degree.

2 No graduate study in mathematics reported.

TABLE 44.—Secondary school mathematics 9-12 teachers, by number of classes in mathematics 9-12, by region, and by other
science classes, spring 1961

Mathematics 9-12 teachers
By number of mathematics By region
Other science classes ! 9-12 classes
Total
1-2 3-4 5or North- | South North West
niore east Central
Total. - R . 1,351 450 431 470 311 355 458 27
Mathematics 7-8-..--- —— 2438 123 111 14 57 81 82 28
B g 187 (S _— 98 48 41 7 P} 12 39 21
Physics and mathematies 7-8--- 8 4 L 3 SRR | IR 3 ;)
Qeneral science. . -.--- 86 61 20 5 18 2 %4 18
QGeneral science and :uathematics 7-8 3 26 (N I, 6 12 8 7
General science and physics P2 15 7 2 4 6 10 4
General science, physics, and mathematics 7-8 3 2 SN S P I p 3 [R—
No mathematics 7-8, physics, or general science classes_..__--e-cceeewm-- 853 1 241 442 200 216 289 149

1 Only tLe three most frequently reported subjects are tabulated.

Note.~The entries are not cumulative; e.g., teachers reporting two sub-

fects are counted only in the line spceifying both those subjects.

The total

number of mathematics 9-12 teachers with classes in mathematics 7-8 was

204; in physices, 131; in general science, 146.
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