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Foreword

HE SCIENTIST AND MATHEMATICIAN of tomorrow
Twiil come from the high school students of today. Tt s
important to appraise this source of our future scientific man-
power from time to time, both to note the trends and to judge
the effectiveness of the efforts being made to bolster the de-
fense, security and future welfare of the Nation through the
improvement of science and mathematics courses in our public
high schools.

Biennially, since 1954, the U.S. Office of Education has
obtained information on the offerings and enrollments in
science and mathematics in the public high schools of the
United States. The first study was published as Pamphlet
118, and the second as Pamphlet 120. These studies were
widely distributed. That they served to meet a definite need
was attested by letters received from many users. It is hoped
that the present study, which summarizes the offerings and

enrollment data obtained for the school year 1958-59, will be a
significant addition to the series.
The authors wish to give special mknowlodvmont to the
excellent work of Mrs. Mary W. Dinota and Mrs. Edith Mc-
Guinn, Research Aides, in the preparation of this report.
J. Da~n HuLy, E. GLENN FEATHERSTON,
Dhrector, Assistant Commassioner,
Instruction, Organization, Dimsion of State and Local
% and Services Branch School Systems
i <
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Q.
L1

Offerings and Enroliments in Science and
Mathematics in Public High Schools: 1958

Introduction

The last U.S. Office of Education publication on public high schools
offerings and enrollments in science and mathematics reported data
for 1956.! The 1958 data, used for the present report, show that
during the intervening years the total enrollment in grades 9-12 of
these schools increased from 7.3 million to around 7.8 million.

With the science frontier expanding at the ‘accelerated pace by
which new knowledge is being discovered, the demand for an increas-
ing number of competent scientists and mathematicians creates &
crucial problem of deep consequence to the national security. The
degree to which this critical need can be met in the future is partially
reflected in the extent to which present public high school pupils are
studying the courses offered in science and mathematics.

On still another front, the impact of science and technology has
constantly increasing influence on the lives of average citizens who
will not become scientists or mathematicians. They will, however,
need to understand increasingly complex concepts in order to read
intelligently the daily press and the periodicals, which constantly
allude to new discoveries and applications of science. For another
thing, sutomation is affecting labor in most industries. Thus, it
scems almost imperative that more and more young people should be
studying science and mathematics in, order to provide the level of
scientific literacy to be demanded of an informed citizenry.

The critical nature of these problems and their implications for the
future well-being of the Nation have been recognized in many quar-
tersy Professional organizations have prepared reports, the Con-
gross has appropristed many millions of dollars, and industry and
other sources have contributed Jiberally for the purposes of strength-
ening the offerings in high school science and mathematics and at-
tracting young people to study in these areas, both for special and

general education.

1 Brown, Kegneth E. end Ellsworth 8, Oboum. Offerings and Enrollments tn Science and Mathematics
in Public High Schools, 1956 (Pamphilet No. 120). U.8. Department of Health, Education, and Welfsre,
Office of Education. Washington: U.8. Government Printing Office, 1057. 44 pages.
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2 OFFERINGS AND ENROLLMENTS

New Programs

The financial support from the Congress and from industry and
numerous foundations has made possible many new programs de-
signed to alleviate the problems mentioned above. This Nation's
future security may well be determened by the success of these pro-
grams in producing the scientists and the informed public needed in
the years immediately ahead. Among the programs the following
should be mentioned. ’

To improve teacher competence.—The Foderal Government through
grants to the National Science Foundation has been providing funds
annually since 1957 to support a variety of programs intended to
improve the competence of high school and college science and math-
ematics teachers. These programs are conducted as summer and
academic-year institutes by colleges and universities scattered over
the Nation. During the summer of 1959 there were 350 such insti-
tutes enrolling more than 18,000 teachers. In the school year 1959
60, there were 32 academic-year institutes. The National Science
Foundation also supports a Fellowship Program for science and
mathematics teachers as well as a variety of other inservice training
programs.

To improve facilities, equipment, and teaching aids.— Title I1] of
the National Defense Education Act? provides funds to local school
systems through State departments of education for remodeling facili-
ties on & minor scale and for purchasing equipment and modern teach-
ing aids for both science and mathematics. This endeavor will tend
to decrease one of the most troublesome blocks to effective teaching,
especially in science. ‘

To strengthen consultant and supervisory programs.—Before 1958,
when the Congress passed the National Defense Education Act, fewer
than five State departments of educatjon had consultant personnel for
science and/or mathematics. This new legislation makes money avail-
able to States for employing supervisors in each of these fields. As a
result, more than 40 of the States currently have such personnel.
These supervisors should aid substantially in the long-range improve-
ment of science and mathematics teaching.

To strengthen science clubs and science fairs.—No single force
with a potential for improving the future manpower situation in
science and mathematics has grown so rapidly in recent years as that
of science youth activities—clubs, fairs, and the like. These have
developed in every State as well as in the territories. The National
Science Foundation has supported the movements for several years
through grants to Science Service, Inc., which manages the Science

* Public Law 85 864. 85th Cong., H.R. 13247, Bept. 2, 1958, ** To strengthen the national defense and to
encourage and assist in the expansion and improvement of educational programs to meet critical natiopal
Deeds; and for other purposes.*’ 72 8tat. 1380,

Q ,
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SCIENCE AND MATHEMATICS 3

Clubs of America and the National Science Fair International. The
National Science Foundation also makes grants to selected colleges for
summer science and mathematics institutes for able young people.

The 85th Congress passed the Wright bill * which made moneys
available to the U.S. Office of Education to further strengthen the
science youth actnvxty movement over the country. .

To strengthen the curriculum.-- State and local programs under-
taken to strengthen the curriculum are far too numerous to mention
in detail here. Other programs on a countrywide basis have national
implications. These include the following:

The Physical Science Study Committee has prepared a unique
course in physics; the Biological Sciences Curriculum Study is revising
high school courses in the biological sciences at all levels; and the
Chemical Bond Approach Study is working on a new approach to the
study of high school chemistry. These programs are supported in
part by the National Science Foundation.

In mathematics the National Science Foundation also supports the
School Mathematics Study Group, which has developed textbooks for
grades 7-12 containing completely new experimental materials. In a
similar fashion, the Carnegie Foundation has supported experimental
work on the mathematics curriculum at the Universities of Illinois
and Maryland.

Each of the programs mentioned above provides resources which
give much promise for the future manpower needs of the Nation and
also lays a foundation from which a scientifically literate citizenry for
the future may be forthcoming. If these programs are cffective, the
results should soon be reflected both in increased enrollments in science
and mathematics and improved offerings in these subjects.

This bulletin secks to throw light on these and other aspects of
offerings and enrollments in high school science and mathematics.

Natsre of the Data

The data found in the tables of this publication are based on
information received in 1958 from a randomly selected sample of
public high schools. The 4,228 usable returns in science and the
4,254 in mathematics came from about 20 percent of the total number
of public high schools in the United States. Although the sainple
18 [airly representative of the United States (see section, ('haracteristics
of the Sample), it is subject to sampling variability, which may be’
large when the number of schools in a particular category is small.
In these cases, therefore, generalizations to a national level should
be made with caution (see section, National Generalizations).

! Public Law 85-875. 85th Cong., H.R. 13191, Sept_ 2, 1988, ““ To require the Commissioner of Education
to encourage, foster. and assist in the establishment of clubs for boys and girls especially interested in
science.” 72 Stat. 1700.
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Offerings

The Changing Pattern

The pattern of science offerings in the public high schools of the
United States has changed many times since the earliest high schools
were established. ,

The years since the turn of the century have seen the emergence of
new offerings, the disappearance of older ones, and in some cases the
consolidation of carly offerings to provide new ones.

To a considerable degree the changes and shifts are reflections of
changes in social modes and therefore may be regarded as an impor-
tant index of trends and developments in the purposes and plans for
education of youth.

In this section of the study, the offerings in public high school
science will be examined.

Schoeols Offering Scieace

The study of offerings and enrollments reported in 1954 ' included
only the science offerings in the last 3 years of the public high school.
The study done in 1956, as well as the present one, reports science
offerings in the 9th grade along with those in the 10th, 11th, and 12th
grades. .

The 1956 study showed that 85.3 percent of the schools having
students enrolled in the 9th grade offered general science. The
present study (table 1) reveals that for the school year 1958, 87.7
percent of the schools enrolling 9th-grade pupils offered general science.
Between 1954 and 1956, of the public high schools enrolling 10th-grade
pupils, the percent offering biology increased slightly from 89 percent
in 1954 to 90.3 percent in 1956. The present study shows that be-
tween 1956 and 1958 there was a somewhat greater increase to 92
percent.

For schools enrolling 11th-grade pupils and offering chemistry,
there was an increase from 57 percent in 1954 to 63.8 percent in 1956,
and a further increase to 72.3 percent in 1958. For schools enrolling

1 Brown, Kemmeth E. ~ Offerings and Enrollments in Sclence end Mathematics in Public High Scheels,
1964 (Pamphiet No. }18). U.8. Department of Health, Education, and Welfare, Office of Education.

Washington: U.8. Government Printing Office. 1956. 34 5
3 ——ond Ellsworth 8. Obourn. Of erings and mﬂm in Science and Mathematics in Puhlic High

Schoels 1850 (Pamphiet No. 120). U.8. Depsriment of Health, Educstion, and Welfare, Office of Edu-
cstion. Washipgton: U.8. Government Primting Office, 1967. 44 pages.

7
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8 | OFFERINGS AND ENROLLMENTS

12th-grade pupils and offering physics, there was an increase from
52 percent in 1954 to 56.8 percent in 1956, and a continued INcrease
to 63.9 percent in 1958.

Thus it would appear from these data that there 18 un increasing
number of public high schools over the Nation in which each of the
four traditional science courses is being offered.  Further, that geners|
science 18 available in wore than § of overy 10 public high schools
biology in more than 9 of every 10, chemistry in moro than 7 of every
10, and physics in more than 6 of overy 10.

Table 1 shows, by size of school, the number and percent of schools
‘in the sample offering certain scienco courses. These data tend in
general to indicate that size of school is a factor influencing the percent

Table 1.—Number and Percent ' of Public High Schools Offering Certain Science Courses.
by Stze of School: Foll 1958

Sire of achosl (eariimest)
e _ - Totsl
Course 1-99 100-199 200 499 Fﬁmwm
. S R . -T —de s
@ | Nember| Percemt | Number | Percest | Number | Percent Rumbgs | Pescent | Number | Percent
' ? J ) ‘ s s 1 ' ’ w |
Genes! science 869 f 89 [ ] 8.9 I,;g §1.8 631 83 | 352 87
Biology . 9! 1@ 8 8! 3 800 973 3 384 Qo
Chemistry 92 Qs 548 €1 6 873 878 808 98! 2 618 72 3
:zﬁ: L. 306 34 442 0.4 s 11 %8 784 9% 9 2.303 61§
anced general
N L] &3 58 66 128 1.9 !1 239 (L)1 ILs
Advanced S 13 1. [ .8 18 | | I 134 147 40
et R B B T I B X1 I S
B . b 6
Sclence research -
seminar . 4 -4 4 N | 1 14 n 37 §3 14
All other sclences . 40 17 &% 4 ] 1.8 268 313 453 a7

'Inwn&uﬂagmm thase schools are Included that have ia the grade where the course iy usuall
offered. exampie Mmmhu -uw that was not incleded i the deta on ’
1 the total prﬂ:ncﬂhﬂhmm,me&-ﬁa&n‘ ;

Yha-hn&ouﬂuhMmm“uMWhlﬁlM-Muvﬂm”dwﬂx
secondsry schools. The Mmhwuﬁﬁmmhﬂmrwmmnw
e 1 ]

20 percent of the totsl number of pabiie schools I the Unjaed Mbmhwbbidym

moh'.t:' mm-ﬁ:}mh' particuler dﬁﬂ‘ h)wm:tmh “f“:“"!m‘
Y 1 .

lovel shocIl ba mads wilh covion. (Ses section, Natoms Gonoraitpuns )

As was the case in 1954 and 1956, biology continues to be the science
most commonly offered iv the public high schools, and general science
is second. Between 1956 and 1958, however, general science in-
creased 2.4 percent in the frequency of its offering, while biology
increased 1.7 percent. In the smallest high schools (1 to 99 pupils)
the percent of schools offering general science exceeds by a small
amount the percent offering biology.

. In the smallest category (1 to 99), biology is offered in 78 percent
and general science in 81.9 percent of the schools. Although it may

o
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seem that these subjects are denied to many rural youth who attend
amall schools, some caution must be used in making such an interpre-
tation, since the small schools commortly offer biology and general
science in alternate years. It 18 significant to note that at least 95 of
every 100 schools having enrollments of 100 or more do offer biology.

Chemistry and physics, the usual science offerings in the last 2
vears of high school, appear to be influenced more by school size than
do the subjects offered in the first 2 years. Once more 10 making
mterpretations of the lower percentages of the small schools offering
physics and chemistry some caution should be used. Again, the
small schools commonly offer these subjects in alternate years as
they do in the case of general science and bmlogy

Over the past 4 years the percentage increase in the schools offering
science has been much greater for chemistry and physics than for
general science and biology.

Table 1 indicates another significant pattern in the offerings of
high school science. To a slight but perceptible degree, schools n
every gize category reveal offerings in advanced biology, advanced
chemistry, and advanced physics. In schools of 500 or more, the
percentages which are offering these advanced courses are quite
substantial. 'This is a new pattern and is perhaps a reflection of the
ilea that science courses in the public high schools may be concerned
more with basic science principles than with technological applica-
tions. The tendency to make more advanced matenals in science avail-
able at the high school level is further reflected in the fact that a dis-
cernible percentage of schools in all size categories report some sort
of science rescarch seminars. This has perhaps been influenced by
the rapid growth of science fairs throughout the Nation. Table 2
shows, by grades in school, the number and percent of schools in the
sample that offered certain science courses. The present study
uses the following categonies as the types of schools: Grades 9-12;
9 only; 10, 11, and 12th; and other. This was slightly different
from the categories used in the earlier studies of 1954 and 1956.
The categories usod for these studies were as follows: regular 4-year
high school; senior high school; junior-senior high school; and un-
divided high school. It should be noted that in the 1958 study the
great preponderance of schools reporting were organized on the
4-year plan (grades 9-12) and the 6-year plan (grades 7-12). There
were 3,386 achools of the sample in this category and only 189 organized
on the senior high school pattern (grades 10-12). The organization
pattern of a high school appears to have some effect on the percent
offering various science courses. In the case of every science listed,
a higher percent of schools with 10th, 11th, and 12th grades only,
offered that science than did schools organized on the 4- or 6-year
pattern. These percentage differences were most pronounced in

o
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10 OFFERINGS AND ENROLLMENTS

rau.zénv.buo»dpmtahukumwo&w Certoin Science Courses,
by Grades In School, Fall 1958 " nee Tovne

Grades In school
- Tota!
Course ‘9-129 9§ eaty? 1011, snd 12 ¢ Other
Number | Percent | Nomber | Percent Number | Percent | Numbe: | Pervent Nembes | Percent

1 ] 3 ] [] (] ’ (] (] 1 1
General science 2.931 | ¥ L~ ] | 9} 0 Q0 o Ml 25 8.y

k ocoonaetos 1119 1 % 0 a0 181 98 ] €31 %384 820
Chemistry . . 2,408 1.1 0 00 1] -4 9% 2 n 68| 268 3

. 1M Q.7 0 60 n o ? 29| 233 ({§]
Advanced genersi
sclence . . . %3 [ @) 0 ae 8 W] 9 ue ()] 1.9
Advanced biodogy .. . 113 13 0 (Y] n e 2 1. 1@ 40
Mm (] I 0 a0 113 (¥} ? 1.7 Q 202
Advanced physics ©® 1.3 0 [ ¥ 11 [ ] } 18 8 16
Sclence research
semingr. . 48 |8 | 0 0.0 ] 42 0 Qo 53 |}
All othet sclences . 366 lasg 14 26 (] L § ) ? (¥} [ )
' la com, hmmﬁ;h”mwum In the grade whare the course bs usuall
offered, m'::f:ah,ll m:u-:unmhn-lum Mmmwhmﬂnhﬂ
olo?nn ot offered biology
¥ Inciudes reguler ¢-yous Mmsmmmwu
3 Junior high achool
¢ Senw! high school.

advanced general science, chemistry, and physics. Likewise, the
newer and™More advanced courses in the specialized sciences were
more frequently offered by the former group of schiools than by the
latter.

Comparative data over the 4-year period 1954-58 indicate some
significant tendencies. The percent of senior high schools offering
biology, chemistry, and physics, for example, has changed very little:

Percent
Subyect 1884 1088 1888
Biology. ... ... ... .. 96. 0 97.1 98, 7
Chemistry. ... .. __ . .. L) 92 5 96. 2
Physics____. 5 EC60050000066 000000 91.0 9L 9 : 91.0

On the other hand, the percent of 4-year and 6-year high schools
offerinig these sciences has increased significantly:
' Percent

Subpect 1964 1968 1088
Biology.. ... ... ... ... .. 85. 0 87.7 92 1
Chemistry ... .. _ . ___ . 51.0 56. 8 71.1
Physios._____.__ . ________ ... . 440 47. 9 62 7

Table 3 gives the same data by geographic region. The range from
one region to another is interesting (o note. In general science it was
26.7 percent: from 99.2 percent in the Middle Atlantic region to 72.5
percent in the East North Central region. There was a range of 11.9
percent in the schools offering biology: from 97.3 percent in the South
Atlantic to 85.4 percent in the West North Central region. For chem-
istry there was a range of 37 percent: from 91.8 percent in the Middle
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Table 3.—Number dnd Percent ' of Public High Schools Offering Certoin Science Courses, by Geographic Region: Fall 1958

Course

For exampie. if 3 school Gid not heve pupils in the 10th grade,

the course i3 wsuslty offered.
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12 OFFERINGS AND ENROLLMENTS

Atlantic region to 55.2 percent in the West North Central. Physics
showed the widest range: from 87.4 percent in the Middle Atlantic
region to 39.2 in the West South Central.

It is very difficult to account for the wide variations and the ap-
parent inconsistencies in them. For example, the East North Cen-
tral region has one of the highest percentages of schools in the Nation
offering biology and also has the lowest percent of schools offering
general science. This might indicate that in this region biology is
offered in place of general science. This same region also shows per-
centages of its schools offering physics and chemistry that are above
the average for the Nation. The data show the following regions
generally to be consistently near or above the average in the percent
of schools offering the various science courses: New England, Middle
Atlantic, East North Central, and South Atlantic.

The percent of schools from all regions offering chemistry exceeded
those offering physics by 8.4 percent. However, in three of the geo-
graphic regions (New England, East North Central, and West North
Central) the percent offering physics exceeded the percent offering
chemistry, and in three other regions there was a difference which
was less than that for schools of all regions. '

In two of the nine geographic regions more than 25 percent of the
schools in the sarple offered advanced genoral science, and in one
region over 16 percent offered advanced biology. In the following
geographic regions, a notable percent of schools offered advanced

courses:
Region Subject

New England, Middle Atlantic, East South

Central, Pacifie.___ . ______ = .-~ Advanced general science.
New England, Middle Atilantic, Mountain, Pa-

cifie. ______. Toceecr-----eeeoo.o..___ . Advanced biology.
New England, Middle Atlantic, East North

Central, Mountain, Pacific.___ --+-- - - Advanced chemistry.
New England, Middle Atlantic, Mountain, Pa-

eific...___. . . Advanced physics.

Schools Offering Neither Chemistry Nor Physics

Table 4 shows, by geographic region, the number and percent of
schools having the 12th grade but offering neither chemistry nor
physica. The 1954 study showed that among this group of schools
23 percent offered .neither subject and that these schools contained
about 5.8 percent of all 12th-grade pupils. By 1956, the percent had
declined to 18.2 percent, enrolling 4.8 percent of all 12th-grade pupils.
The 1958 study shows a still further decline to 9.9 percent, enrolling
3.3 percent. (See figure 1.) These data are indeed encouraging.
Further analysis of table 4 reveals that in each region there is a decline

Q | - |
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Table 4.—Number and Percani of Peblic h Schools Having the 12th Grade but
Offering Neither Chemistry nor Physics, and Number and Percent of Pupils Affected,
by Geographic Reglon: Fall 1936 and Foll 1958

Fall 1958 Foll 1958
Geographic region ! Schools Pugia Schools Pupils
Humber | Percént | Mumber | Percent | Mumber | Percont| Number | Percsat
1 2 ? a ¢ e ? s )

New England ________ . . (] [} (] 2 (i} (] 0 [}
Middle Atlentic H 1.8 288 % ? 1.8 1, 402 2.8
: East North Central ____________ 25 1.1 418 1.8 u 202 370 &
west North Ceatral Bl g 1, 404 97 1281 174 3,117 84
South Atlaatie_____ ] 121 21 4.8 Y 5.0 510 13
£ast South Central____________ 51 252 %1 13 64| 183 1, 502 20
West South Central . . 08| 409 1,833 ¢ 156 152 230 28l £5
Mountal® . ... ... TRERIY 125 2.5 15 6.8 158 1.2
Pacific. . ... 7 £1 98 .8 5 1§ 58 2
Totml: = - == .. 323 82 & &3 4,8 418 t 8 ] 8, é18 3z

i For aames of States comprising sechiiregion, ses table 50,

in the percent of schools having the 12th grade but offering neither
chemistry nor physics. In contrast, however, it should be noted that
the Middle Atlantic and East South Central regions show an increase
in the percent of 12th-grade pupils enrolled in schools offering neither
chemistry nor physics.

Percent of Pupils
50

a0 : =)
w__ nend
. 7] o ~a -

. —
Wik >.8% 4.8% 3.3%

Fall 1954 Fall 1956 Fall 1958

Figure 1.—Percent of 12th-Grade Pupils in Pblic High Schools Offering Neither Ph
¢ Nor Cheatstry Fall 1984, 1952 and 1958, T

Grade Lovels

In the current study, data were obtained to indicate the grade
levels at which the various high school science courses were most com-
monly offered. Revisions in content of the courses as well as changes
in the patterns of the offerings emphasized the need for these data.
Illustrative of the first is the revision of biology, physics, and chem-

Q
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14 OFFERINGS AND ENROLLMENTS

istry courses now in progress under the direction of such national com-
mittees #s the Physical Science Study\Committee, the Chemical Bond
Approach Committee, and the Biological Science Curriculum Study
Committee. Illustrative of the second is the trend toward offering
individual sciences such as biology, earth science, and physical sci-
ence in place of general science at the 9th-grade level.

General science.—Table 5 shows, by size of school, the number of
schools in the sample offering general science at various grade levels.

Table 5.—Number of Public High Schools Offering General Science in Various Grades,
by Size of School: Fall 1958

Grades
Size of school Schools
(enroliment) . not re- Total
9 only 910 9,10, and | 9, 10, 11, 10 Other plying
1 and 12
1 2 3 4 '] . 7 ' )

lto99 . 637 138 2 (] 16 9 276 1,084
1000199 ... ____ 723 64 7 [] 12 ] 203 1,025
20000499 ___________ 917 70 7 l, 4 6 242 1,264
500 ar more. __. .. ___ 469 45 3 1 14 4 308 855
Totad ... __ 2, 746 ny 19 “ ™ n 1,029 4,228

Although 1,029 schools, or 24.3 percent of the sample, did not respond
to this item, in those schools reporting, general science was predom-
inantly a 9th-grade subject. In a relatively few schools, especially
those with small enrollments, there was a tendency to offer the course
in both 9th and 10th grades, and in still fewer schools to offer it in the
10th grade only. Of all the schools in the sample responding to this
item, 85.8 percent offered general science only in the 9th grade and
about 10 percent in both the 9th and 10th.

Biology.—Table 6 shows, by size of school, the number of schools in
the sample offering first-year biology at various grade levels. Of the
4,228 schools in the sample, 1,236, or 29.2 percent, failed to respond to
this item. Of the schools responding, there was a concentration in the

Table 6.—Number of Public High Schools Offering 1st-Year Biology In Various Grades,
by Size of School: Fall 1958

Grades
Size of Schools
roam(a's' [9 10,9, 10 !1 1 :.y&' o
Sonly| 9-10 Jend 11| 11, | 10 |10-11 wnz-&ﬂ 11 |11-12] 12 |Other
land 12]
2 3 4 [ ] 7  § 1 b7 ] 1" 12 13 u 13
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SCIENCE 15

number, 1,873 or 62.6 percent, which offered this subject in the 10th
grade. Nearly 10 percent of the schools responding offered first-year
biology on each grade level of the senior high school, 8.4 percent on
the 10th- and 11th-grade levels, and only 154 schools, or 5.1 percent,
offered biology as a 9th-grade subject. The predominance of first-
vear biology as a 10th-grade offering was characteristic of every school-
size category.

Chemistry.—Table 7 shows, by size of school, the number of schools
in the sample offering first-year chemistry at different grade levels.

Table 7.—~Number of Public ngh Schools Offering 1st-Year Chemistry in Various
Grades, by Size of School:

all 1958
Grades
Size of school (enroliment) Schools not Total
’ reporting
11 11-12 12 Other
1 2 3 4 [ (] 7
1099 ... [, 13 40 23 54 T84 1,084
100w 198, _________ . 5 92 m 9 559 1,025
2000499 ... 14 24 382 116 528 1,284
500ormore .. __ ... __.._._..._ 16 252 283 128 178 855
Total .. ___.......... a8 ees 1,169 394 2,000 4,228

This item was answered by 2,219 schools, or 52.4 percent of the sample.
Although first-ycar chemistry bas traditionally been regarded as the
standard science offering at the 11th-grade level, only 48 schools, or
slightly more than 2.2 percent of the sample responding, indicated this
to be the case. Six hundred and eight schools, or 27.4 percent, in-
dicated that chemistry was offered both as an 11th- and a 12th-grade
subject; and 1,169 schools, or 52.7 percent of those responding, showed
first-year chemistry us a 12th-grade offering. Thus, nearly 80 per-
cent of the schools in the sample that responded to the item offer
chemistry either in both of the last 2 years, or in the last year, of high
school. The sizo of school appeared to be a factor.

Physics.—The number of schools in the sample offering first-year
physics at various grade levels is shown in table 8, by size of school.

Table 8.—Number of Public High Schools Offering 1st-Year Physics in Variovs Grades,
by Size of School: Fall 1958

Grades
Skze of schoo! (enraliment) smma Totsl
n | nn 12 omer |
1 2 3 4 1 [ ] 7

PO .. 18 % 8 815 1,

3 - S 5 g‘i i ﬂ; i
o | M = i i ‘8
Totod. .. oo 208 e o | aQ 2,204 s
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Of the 4,228 schools, only 1,964, or 46.4 percent, responded to this
item. Of those schools responding, 250, or 12.7 percent, indicated
that physics was an 11th-grade subject; 826 schools, or 42 percent,
that it was a 12th-grade subject; and 846 schools, or 43 percent, that
it was offered in both the 11th and 12th grades. Thus, although
these data show that physics was more commonly a 12th-grade sub-
Ject than chemistry was an 11th-grade subject, it is also evident that
physics was offered in both the 11th and 12th grades about as often as
in the 12th grade alone. The size of school appeared to influence the
offering of physics as an 11th~grade, an 11th- and 12th-grade, and a
12th-grade subject. 'The number of cascs in which physics was offered
in grades other than those described above appeared to be negligible.

Advanced general science.—Table 9 shows, by sizo of school, the
number of schools in the sample offering advanced general science in
various grades. Since only 373 schools, or fewer than 1 percent,
responded to the item, it appears that this subject was not widely
offered among the schools of the sample. In those schools where it
was offered, it was most commonly given either in both of the last 2
years of high school or in the last year only.

Tronds in Emphasis

It scemed reasonable to assume that the responding schools in this
study might be able to reflect any shift in emphasis on science in their
schools over the 3 years immediately preceding. Accordingly, they
were asked to respond to the question, “What is the present emphasis

Table 9.—Number of Public High Schools Offering Advanced General Sclénce In
Variows Grades, by Size of 1 Foll 1958

Grades
Size of school (enrciiment) $chools set Total
reporting
11} 11-12 2 Other
1 2 3 4 s s 7
1999 ... 1 9 g ] 1,044 1,084
100w199 . . . ] " 1% 1 70 1,025
200 b0 499 | ] 4 k74 b4 ] 1,1% 1,264
500 os mose _ 15 L3 [ 7] 27 (2]} 835
Total_ . T ...;,r ™ 119 3 3,988 am

on science in your school a8 compared to 3 years ago?”’ The responses
were made on a 3-point scale: (1) Less emphasis, (2) the same emphasis,
(3) more emphasis.

Table 10 distributes the responses by size of school. Of the 97
percent of schools in the sample that responded, about two-thirds
indicated a greater emphasis, and one-third an unchanged emphasis.
Only a fraction of 1 percent in each category of school size indicated
less emphasis.
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Table 10.—Number and Percest of Public Certaln Degrees of
En m.nsd.mc.co-mwue:ﬁ-mmnd,wsvuaw,
(-]
Rl o shost onroimenty Tota
Emphasts 199 100-199 200499 500 or more

Number |Perceat] Number |Percent] Number | Percent] nmcrrofmu Number | Percent
1 2 3 4 L] [} 7 ] ? 10 1u
= SR E B EIEE R R
Less .. LTI 9| .8 8| 1 2| 1 2| "2 | A
No reply T TTI #| ys| | aB| m| 27 15| 18| 3] 29
Totsd. ... ... 1,08 | 100.0 | 1,008 | 1000 1,204 | 1000 ess | 100.0 | 4,228 | 1800

The size of school appeared to be a factor influencing greater em-
phasis: from the smallest to the largest schools there was a progres-
sively greater percent indicating more emphasis as compared to that
of 3 years ecarlier.

Table 11 gives the same kind of information as table 10, except
that it classifies the high schools by their grades. Less emphasis on
science, a8 compared with 3 years earlier, appeared in only a fraction

Table 11.—Number and Percent o( Public Migh Schools Certain Degrees of
E-rhd-hSdnuaCm in Fall 1955, by Grades in School:
Fall 1958

Gradeg in scheol
Total
Emphasis o121 Soatys | 10,11, sed 120 Other
Number | Percent] Number | Perceat] Number | Percent] Number Percent] Number | Percent
1 ? ’ . s s 7 s ) 10 n

More._ ... _ . ___.__ . A 9 6.1 1] 2,79 66. 1

Seme Il i%i? 2 B %.; Wl By Ll B1| L] s

Less ... _ IO S .4 § . 1 .$ 0 0 21 .S

No reply . . 3 2.2 20 3 3 1.6 8 6.8 123_ 2.9

TVotsd.... ... | 8,308 1900 896 | 100.0 109 | 1000 137 | 1000 | 4,228 | 1800
;ww#ﬂmmﬂ‘-mlﬂ'-“*“
 Senlor school.

of 1 percent in each grade category. Somewhat fewer than one-third
of the schools in each category indicated less amphasis, while there
was a range from 63.3 percent to 70.9 percent among the categories
in those schools that reported more emphasia. Although the dif-
ferences among the categories in this latter respect are not marked,
the schools with 10th, 11th, and 12th grades (the senior high schools)
reported the greatest trends toward more emphasis. Fewer than 3
percent of schools in all categories failed to answer the question.
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Finally, table 12 assembles the information on science emphasis by
geographic region. Of the 4,228 schools in the sample, 123, or 2.9
percent, failed to respond to this item. In all geographic regions, 1
percent or fewer indicated that there had been some decrease in the
emphasis. The range in the percent of schools indicating unchanged
emphasis was from 21.4 in the West South Central region to 38.9 in
the West North Central. In four of the geographic regions more than
70 percent indicated a greater emphasis. Three of the four geographic
regions in which more than 70 percent of the schools indicated more
cmphasis were on the eastern scaboard; the fourth region in this gronp,
the West South Central, showed the largest percent--75.9.

Trends in Corriculum Revision

.

There is evidence to support the contention that the climate for
scienco teaching over the country has been improving during the past
4 or 5 vears. The present study sought information on whether the
improved climate had resulted in curriculum revision. Table 13
shows, by size of school, how the schools in the sample responded to
the question, “Is the science curriculum in your school being revised

Table 13.—Number and Percent of Public High Schools Repiyh’sc': the Question, *'ls

the Science Cumiculum Being Revised This %ecr ", by Size of School: Fall 1958

Size of school (enroliment)
Total
Reply 1-99 100-199 200499 500 or more
Number | Percent] Number | P t| Number | Percent] Number | Percent| Number |Percent
1 2 ’ s s s 7 s ’ 0 1

Yes. ... .. ... 385| 3.5 M| 33 S05| 3.9 %1 | 4.2] 1,592 37.6
No . . . o 616 | 56.8 603 | S8.8 682 | S4.0 “us| 5201 2346 $5.5
Noreply ... .. __...... 83 1.7 81 7.9 n 61 9 5.8 2% 69
Tetal ... ... .| 1,086 | 100 0| 2,025 | 100.0| 1,264 | 2000 8ss | 100.0 | 4,228 1000

this year?” For schools of all sizes there was a considerably higher
percentage answering ‘“No” than answering ‘“Yes.” The range in
percent for schools of all sizes was about the same for those answering
“yes”” as for those answering “no.” If we can assume that somewhat
more than one-third of the schools revise their curriculums annually,
it might be inferred that the life duration of & course of study has
decreased over the past few years. Some caution should be used
with these data, since they do not of course reveal anything about
possible science curriculum revisions in the year or years immediately
preceding the 1 year in the question (“‘this year’) or in the year
following.
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The data on schools that were revising their science curriculums in
19058-59 are distributed socording to the grades in school, in table 14.

Toble 14.—Number and Percent of Public High Schools Replying to the Question, "'k
the Science Cumicvlum Being Revised This Year?", by Grades In School: Fall 1958

Grades in school

] I Tots!
Reply 912! 9 only * 16, 11, and J29 Other
Number | Percent| Kember |Percent! Number |Percent] Number |Percent| Number | Percent
1 2 3 ) s s 1 s ] 10 11
Yos . ... %9 20| 32 8| 60 41 2 1,582 37 ¢
No 1,919 | 58 80| 2.2 0| 06 ST | 47| 2346 888
No reply 217 6.4 &% [ 4 14 1.4 13 111 be ] 69
Teotal = 3,586 | S8 0 638 | 020 189 i...$ 17 | 1020 4, 228 100, 0
-tmw&mwmm&mmm schools.
! Junior bigh school. o
¥ Seaior high school.

Although most schools of all types reported no curriculum revision
that year, the range of percents between those reporting ‘“‘yes’’ and
those reporting ‘“‘no’’ was greater in the 4- or 6-year high schools than
in the other high schools.

When the data bearing on the question of current curriculum re-
vision in science are distributed by geographic region, as in table 15,
they seem to indicate that this is a nationwide endeavor. In every
region at least 30 percent of the schools indicated that curriculum
revision was being undertaken during the school year 1958-59, and
in three regions the revision ranged upward to above 46 percent of
the schools. This might be interpreted to mean that the current
favorable conditions for science teaching, together with other factors,
were impelling school districts to assess their offerings in high school
scienoe, perhaps with the intent of modernizing and updating them.

Enroliments

Data on public high school enrollments in science have been col-
lected biennially since 1954 in the current series of studies. Before
then, these data had been taken at intervals even as far back as 1890.
Thus, it is possible to see the trends which have emerged under the
influence of many and variable forces.

For the past several years a recognizable shortage has existed in
trained scientists, engineers, technicians, and science teachers. Each
of these groups is & potent factor in the security and well-being of a
nation as highly industrislized as the United States. The flow of
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excellently trained scientists and engineers into industry and soclety
must begin in the public high schools.
It 15 therefore exceedingly important that studies of offerings and
enrollments in science be made frequently to ‘enable us to judge the
trends and the current forces influencing them.
Table 16 shows the percentage of pupils in the last 4 vears of pub-
hie high school who have been enrolled in certain science courses from

Table 16 —Percent of Puplls in the Last 4 Grodes In Public High School Taking Certain
Science Courses: 188990 Through 1958-59

Fercent of pupils In — i Percent of puplty in -

Year N —‘TgiAiiiﬂkiﬂ* I Yes: T T i I P
Genersl | Biology | Chem- | Physics Genersl | Biology | Chem- | Physics
science istry science Istry

1 ? 3 4 s ] 7 [ » 19

1890 1. . il 22.8 ) 193¢, j7. 8 4 & 76 63
1900 DU IR 1.1 190 | Is¢8. 2.8 ¢ ) 5.4
1810 ... 1.1 69 14.6 || 1954-551 19.6 1.3 46
1915 - &9 7.4 1€ 7 ] 1956571 218 25 1.8 o4
1822 . a3 | ) 7.4 88 1958-59¢ 21.2 21.1 L9 S0
1928 17.8 136 11 (¥}

"'Bleanisl Survey of Educstion in the United States-- 1948 80 "' ch S ead Enroliments o High Schoo!

Subjects, 194849"', p. 107 ‘tadle 7 US. Welfare, Office of Educetiva.  Washing-
ton- US. Government Prin Office, 1951. 118 pages.

! Brown, Keaneth [ ° ngs sad Enrciiments ia Sclence and Mathemstics in Public K ' Schaols, 1954 (Pamphiet
No_ 118), p. 11, table 5. US g@: i g re, Office of Education. Washingion- US
Government Office, 1956 24 pages. (Genersl scieace figures, mmm.mwmumw
Geners! Science. 1

oo —. m&mms.Mn, ‘ and Enroliments in Sclence sad Mathematics in Public Nigh Schools,
1956° (Pamphiet No. 120), p 9, table 3. US Department of Neaith, Educstion, snd Welfare, Office of Education
Washington: US. Government Priating Office, 1957. 44 pages.

¢ Estimates based on this study.
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1890 to 1958. Some interesting, and perhaps significant, trends are
indicated by these data. (Also see figures 2 and 3.)

During the first two decades of this century, general science grad-
ually became the standard offering for 9th-grade science, replacing
physical geography. Beginning about 1910, biology replaced the
the older courses of botany and zoology as standard offering for 10th-
grade science.

Between 1928 and 1956, general science showed an almost steady
increase in the percent of the total high school population which it
enrolled.  This ranged from 17.5 percent in 1928 to 21 & percent in
1956.

Between 1956 and 1958, general science (including advanced gen-
eral science) showed a decline from 21.8 percent to 21.2 percent of
the total high school population enrolled. It is possible only to
speculate on the factors which may have been responsible for this
decline in percent of pupils enrolled in general science. Perhaps no
level of science offering in the public school is undergoing more scru-
tiny at this time than the 9th-grade level. There seems to be a rather
general feeling in educational circles that one of the original functions
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of the first-year science course, that of exploration, has become some-
what outmoded with the gradual incresse in elementary sclence
offerings. There is also a feeling that the gth-grade genersl science
content was repetitious of things taught at lower levels and that an
economy of time might be effected by confining the teaching of gen-
eral science to the first eight grades.

As & result of the reappraisal of 9th-grade general science, there is a
growing tendency to offer in its stead such sciences as general biology,
earth science, or physical science. The degree to which this tendency
and other factors have had an influsnce in reducing the percent of the
total high school population enrolled in general science is not clear
and it is still too early to know whether the reduction is temporary
(as was the case between 1922 and 1928) or whether it is indicative
of a more permanent trend.

Bislogy

Biology hes maintained its steady rate of growth as the common
science offering at the 10th-grade level. In fact, during the 1956~
58 biennium, enrollment in biology increased from 20.5 percent to

676467—81——8
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Millions of Pupils
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21.3 percent of the total high school population. Although still
the most common 10th-grade science, it appears to be increasing

as a multigrade offering.
Chemistry

Chemistry was a standard offering in the public high schools even
before 1890, the date when enrollment statistics were first available.
In the closing decade of the last century the percent of the total high
school population enrolled in chemistry declined from 10.1 to 7.7,
Between 1900 and' 1956, this perceat fluctuated only slightly between
6.9 and 7.7; but between 1954 and 1958, it increased from 7.3 to 7.5.
In the last 2 years there has been a still further increase to 8.9 percent.
Thua,chemistryenmllmonm,inwm-ofpmtotthctotdhigh
school population, appear now to be at the highest point in this
century. Thedahdidnotpcmitmmdylhwl-e-thcfactoﬁ
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which may have brought about this increase. It seems reasonable,
however, to assume that the present favorable climate for science
teaching, together with the many programs to improve courses, may
have been one of the factors.

Considerable care should be exercised in the use of the statistics
on chemistry enrollments. At first glance, even with the percentage
increase over the past 2 years, it might seem that there has been
relatively little change in total enrollment over the past 60 years.
In fact, conclusions of this sort have been drawn on several occasions.

A closer examination of the data reveals that, while the percentage
enrollments have changed but slightly over the last 60 years, the
actual enrollments in terms of numbers have grown from 40,084 in
1900 to an estimated 657,000 on the basis of this study. (See figure 4.)
This is 8 15-fold increase in the number of high school students taking
chemistry. Figure 2 shows the growth very clearly.
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5

X
>

0 . 1910 1920 1930 1940 1950 190

19901

o

ERIC

Aruitex: provided by Eric




M o ) =
v '
‘

26 OFFERINGS AND ENROLLMENTS

Physics has generally been regarded as the standard science offering
in the 12th grade of public high schools. Since 1890, when data were
first available, the percent of the total high school population enrolled
in this course has shown g steady decline from 22.8 to 4.4 in 1956
This study reveals an interesting halt to this decline and a slight
upturn to 5 percent. Whether or not the upturn represents a trend
will have to be left for future studies to reveal.

The steady decline of percentage enrollment in physics between
1890 and 1956, together with the slight percentage incresse in en-
rollments over the past 2 years, requires careful analysis. In the
first place, the decline from 1890 to 1956 should in no way be inter-
preted to mean a decline in actual enrollment, as has been done by
some interpreters in the past. In 1900, for example, 19 percent of
the total public high school population was enrolled in physics. The
actual number enrolled was 98,846. At that time physics was usually
offered as a 10th-grade subject and was required of all pupils. By
1954, the percent had fallen to 4.6, but the number actually enrolled
bad increased to 302,800. -The 1956 study revealed a further increass
to 309,600 despite a continued decline in percent to 4.4. With the
slight increase of 0.8 percent in the past two years it.is now estimated
that about 379,000 pupils are enrolled in public high school physics
throughout the Nation.

Advanced General Science

Advanced general science enrolls approximately 1.2 percent of the
total public high school population, or 6.8 percent of all pupils en-
rolled in the 12th grade. Although these data indicate a slight in-
crease in enrollment, the evidence does not show that the subject is
widely accepted as a high school science. By geographic region the
course appears to have its heaviest enrollment in the Pacific and New
England areas.

Sciences other than those specified above and offered as a part of
the public high school curriculum attract about 3.5 percent of the
total public high school population, grades 9-12. An estimate based
on the sample used in this study would place the enrollment in “other
sciences” at about 278,000. In 1958 this category also shows a slight
increase over 1956, and again the increase may be dus to the generally
favorable climate for science teaching, ‘ '

Enroliment Treads Over the Past 3 Years

Table 17 shows, by size of school, the number and percent of re-
sponses to a question regarding the trend in science enrollment over
the past 3 years. Only a ama.llperoent (1.6) of the schools of all gizes

. =
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Table 17.—Number and Percent of Public High Schools lndcaﬂn% the Trend in Science
H

Enrollment During the Previows 3 Yecrs, by Size of School: Fall 1958
Size of school (earoliment)
Teted
Trend 199 160-199 200492 500 of more

Number | Percent| Number | Percent] Number | Perceat| Number | Percent] Number | Percent

i ) 3 4 5 [ 7 ] ? ' ] 1
14 L4 L] 0.6 10 1.2 66 Leé
2851 2.8 278 22.0 131 1583 1,158 21.4
668 | 65.2 8221 7130 682 | 798} 2,700 682
58 5.6 56 (W) 2 37 204 48

1,825 | 1000 | 1,284 | 108.0 ess | 1880 | 4. 228| 1ee0

indicated a decrease and 27.4 percent indicated an increase. The
fact that in two-thirds of the schools of all sizes there has been little
change is somewhat surprising when one considers the current favor-
able climate for science and the many forces which have been at work
to gain this end. It is encouraging to note, however, that nearly
43 percent of the smallest schools show an increase.

The size of schools appears to have had little influence where there
was 8 decreasing trend in science enrollments, but seems to have been
a factor both where enroliment remained the same and where it in-
creased. Where the enrollment trend was increasing, the percentage
of schools in the various size categories was in inverse relation to
school size, and where enrollments were constant, the percentage of
schools increased with school size.

Table 18 and figure 5 show the enrollment trends over the past 3
years by categories based on the grades in the school. Among schools

Table 18.—~Number «.1d Percent of Public High Schools Indicating the Trend in Science
Envollment iuring the Previous 3 Yean, by Grades In School: Fall 1958

l Grades in school

. Totsl
Trond 9121 Fonlys 10, 11, and 129 Other
Numbet | Percent] Number | Percent| Number hreuq Number | Percent| Number | Percent
1 B ] 3 [ [ [ 7 s » » 1

Decrease ___ . . ____ % 1.4 14 2.6 3 IN ] 3 2.6 66 1.6
incresss. _ 854 25.2 M| 455 241 127 7] 3.9] 1,189 21.4
Seme ___________________ 2,338 69.0 411 4.0 155 2.0 65| 55.2 e 68.2
Noreply... . . ____| 148 4.4 k14 6.9 37 12| 10.3 204 4.8
Total... ... __...| 2,308 | 100.0 638 | 100.0 189 | 120, 0 117 | 100.0 | 4,228 | 180.0

! tncludes reguler 4-year high schools sad 6-ysar junior-senior high schools.
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28 OFFERINGS AND ENROLLMENTS

of all types, the highest percentages reported that the trend was the
same. This was especially marked in the senior high school category,
where 82 percent of the sample indicated this trend. As for increased
enrollment, the trend appeared greatest in the category “9th grade
only”, with 45.5 percent. On the other hand, only one-fourth of the

of the
senior high schools. Considering all categories, only a few schools
reported a trend toward decreased enrollments.

Table 19 presents the same kind of information as table 18, but
by geographic region. A predominant number of the schools in the
sample reported that science enrollments remained about the same
during 195658, as shown in figure 5. It is interesting and perhaps

4- and 6-year high schools reported such a trend and only half

Percent of Pupils

100 H i i | 7
Gen.Science! ~ Biology i Chemistry § Physics
(9th grade) | (10t grade) t (lithgrade) | (12thgrade) |
i . | ! sue]
80 - ! 755 165 1 i §
! 726 om i ] i
- | | g
610 66,2 | ! 3 !
{ . |
| ! |
60 — [ : - g
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! ! |
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Figure 5.—Percent of Pupils in Certain Public High School Science Cowurses as & Ratic
to Pupils in Grade Where Course Is Usually Fall 1954, 1956, and 1958.

significant that in all regions from one-fifth to one-third of the schools
reported an increasing trend. Regions with the highest percentage of
schools having increased science enrollments were the West North
Central, Mountain, and East South Central. The East South
Central region also reported the highest percent showing a decrease.
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30 OFFERINGS AND ENROLLMENTS
Enrollments by Geegraphic Region

Table 20 and figure 8 compare, by geographic region, the fall 1954,
1956, and 1958 enrollments in certain science courses ? in terms of the
percent of pupils in the respective grades where the courses are most
commonly offered. The table should be read as follows: In the
East North Central region the number of pupils enrolled in chem-
1stry in 1954 was 30.9 percent of the number enrolled in the 11th
grade; for the same region, the percent was 32.6 in 1956 and 37.9 in
1958.

Table 20.—Enrollments in Certain Public High School Science Courses Expressed as a
Geographic

Percent of the Pupils in the Grade Where Is Uswelly Offered, by
Region: Fall 1954, 1956, and 1958

Gecgraphic region !
Course, by year
New | Middie | East West | South East West | Moun-
England | Atlastic | North | Nerth | Atfantic | Sewth | South tsla Pacific | Total
Central | Central Central | Central
1 2 ] 4 L ] [ ] 7 [ ] i j+

General scleace?

1956 . . 58 0 90.6 6.1 57 €42 855 67.1 54.1 439 67.0

1958. .. __ 64.5 7.1 53.8 n.7 1.7 "y 7.9 520 6.7 66 2
" |

S 6.8 70.0 76 70.4 8.7 51 663 86 60.8 72.8

1956 _ ______ 66 9 70.; %7 73.8 80.0 ne 7&2 810 64.7 75.5

1958 __ .. __ 685 72 ne 77.4 9.3 0.7 [ -2 8L6 60. 1 765
Chemistry:

195 ______ 387 3938 209 2.0 28 0.8 236 306 ns LY

1956 ... 30 4L8 326 31.9 35.6 n1 212 35.0 20 34.6

1988 ________ . B3 2.2 3.9 3.2 0.9 %8 .7 k] 0.8 3.6

1954 ... 32.8 313 21,8 2.3 l7.3 25 xz.x 20.6 16.2 235

1956 . . . us 382 25.8 5.0 17. 23 13 21.1 1.0 343

1958 3% 9 U1 ns 2.1 4.8 21.8 12.3 25.9 1.4 2.4

1958 . _____. 87 8.0 54 36 1.8 81 15 51 1.9 6.8
All other scieaces

1958 __ . __ %3 3L3 149 9.2 134 1.3 1.7 16.8 %5 18.8

! For names of States comprising each region, see table 50,
? Deta for 1954 sre not aveilable,
% Data for 1934 and 1956 are not available.

These data reveal some interesting patterns of variation in per-
centage enrollments, both from one science subject to another and
from one region to another. In four of the nine regions, general
science shows percentage decreases, with the sharpest in the Middle
Atlantic. If the 6-year interval is considered, biology shows an
overall percentage increase in every region but the Pacific, with the
greatest increase (16 percent) falling in the West South Central.

Generally speaking, the percentage enrollments in chemistry
showed a steady trend upward in every region, with the sharpest rise
again in the West South Central, from 23.8 percent for 1954 to 37.7

amumoszmuMhmnmm.ummuu-
vanced general science were not eollected in the 1084 and 1986 studies,
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percent for 1958. In all regions but one, the physics enrollment
also reveals an overall gain during the 6-year period, with the greatest
gain (7.5 percent) in the South Atlantic.

A further interesting, if perhaps not significant, pattern of vari-
ation appears in table 20. In 1956, the range in percentage enroll-
ment among the regions was, respectively: General science, 46.7
percent; biology, 253 percent; chemistry, 13.6 percent; and physics
22.7 percent. In 1958, these same subjects showed percentage
ranges as follows: General science, 34.1 percent; biology, 31.2 percent
chemistry, 11.4 percent: and physics, 19.6 percent. In both 1956
and 1958 as the course level increased, the tendency toward varia-
tions among regions appeared to grow less.

The variations in percentage enrollments from region to region
raise some serious questions regarding science courses. (onsidering
only the data for 1958, why should there be such a wide percentage
difference for 9th-grade general science enrollments in the Middle
Atlantic and Pacific regions? Why the disparity of 31.2 percent
between enrollments in biology in the South Atlantic and Pacific
regions? Why should the percent of young people taking physics
in the New England region be twice that in the Pacific region? What
factors are at work to account for the consistently low percentage
enrollment in all sciences in the Pacific region? '

Enroliments in Schools Not Offering Cortain Scieaces

Tables 21 and 22 show, respectively, by size of school and grades
in school, the number and percent of pupils enrolled in those public
high schools that did not offer certain science courses. As a general

Table 21.—Number and Percent ! of Public High School Pupils in Schools NOT Offering
Certain Science Courses, by Size of School: Fall 1958

Size of schaol (enrol
- B i ) Total
Course 1-99 100-199 200-499 500 o more

Number | Per- | Number | Per- | Number Per- | Number | Per- | Number | Per-
cent cent ceat cont cent
1 2 3 4 [ ] [} 7 ] 9 18 1n

— . — ; .
Generalscience  ___ | 3113|143 5409 | 9.4 11,394 6.7] 27,49 | 12.4 47,500 | 10.0
Blology. . . _____ 2,847 | 17.6 1,646 | 4.7 1,395 | LS 9,758 | 34 15,644 36
Chemistry _______ --=-] 1,488 54.7 lO,g? U L6 )| 9.7 47821 19 ﬂ,g 83
zpka -eeeeeeeeo | 1,722 1636 12,351 | 486 12,468 | 20.2 571 29 38 130
vanced | sclence | 24,491 | 94.8 | 51 661 | 93 2 116, 884 9] 327,511 74.2| 520549 70.0
Mvmeodg::é ..... 25,479 [ 98.7 | 54,999 | 99.3 | 133 273 0]2363,242 (83| 5693 | 87.6
Advenced chemistry ____ 23,624 |1 99.2 | 55125 ) 99.5 | 134 925 21387,703 | 87.8| 603,377 | 91.¢
Advancedphysics —_____"| 25714 | 996 55,114 1 99.5 1 134,763 | 99.1 | 408 566 | 926 624,157 | 94.8
Science research seminar 12,082 199.6 | 25,298 | 99.5 60,458 | 98. 5 gm 94.7| 281,631 98 1
All other sciences_ 61,378 | 96.2 | 142,059 | 95.5 366,298 | 92.2 880 | 58.9 |1,130,615 | 72.4
1 The ummmm«mmnmmmmmbmmhmmhm
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Toble 22.—Number and Percent ! of Public High Schools Pupils in Schools NOT Oftering
Certain Science Courses, by Grades in Scheol: Fall 1958

Srades in school
o — e Total
9 omiy # 10, 11, snd 124 Other

Per- | Number | Per- | Number | Per- | Rumber| Per- | Number | Per.

cent cent cent cent cent

| 4 H] L] T L ] ] is 11
g 11.6 51831 40 . . ___ g 380 1.5 47,500 1 100
. 10 N R T 2,83 31 274 43 15, 544 16
Y N P 1,071 1 LS %9 93 30, 283 83
o 15.3 1. 17727 31 271 1 12.6 38226 130
Advanced g:‘:nl science . | 433,911 | 82,41 __ — 81,075 [ 64.2 | 5,53 1912 520,53 7190
Advanced I S 474547 L@ a6 360 | 75. 4] 6085 | 99.81 576393 1 876
Advanced chemistry ____. 420 351829 . .. .. 108,211 | 585 | 4,81 795 803,377 916
Advanced physbn | 504 3% ) 95.8 | ____ b 11a3s0 1910 4303 80.4 | 624157 | 948
Sclence research seminar | 226,611 | 9.2 | . .. | _____ 52,88 | 95.2 1 2,134 /100.0 | 281,631 | %.1
All other sciences v,,._,ﬁ,; %86 372 | 73.8 | 120,280 | 92.8 | 108,209 | 50.9 | 17,754 1 78.7 11,130,615 | 72.4

! ~ B e, P 7B il

t The t Is the rstio betweea the enroliment in the where the course ls usually offered, in those schools

mlohm:nmp 2ad the enrolimeat in that grade in the schools of the ssmple.

:;:d.rmmuu 4-year high schools 3nd 6-yesi juelor-senicr high schools.

4 Senior high school
thing, 10 percent of the 9th-grade pupils in the sample were in schools
enrolling 9th graders but not offering general science; 3.6 percent of
the 10th-grade pupils in schools enrolling 10th graders but not offer-
ing biology; 8.3 percent of the 11th-grade pupils in schools enrolling
11th graders but not offering chemistry; and 13 percent of the 12th-
grade pupils in schools enrolling 12th graders but not offering physics.
(See figure 7.)

Although these data may represent fairly large numbers of pupils

in the case of chemistry and physics, it is quite possible, especially in
the small schools, that these courses were alternated from one year to

Percent of Pupils

50

40 - e
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another so that the percentages do not reflect the true situation.
The data become more encouraging when viewed in relation to those
shown in table 4, which reveal that only 9.9 percent of the schools
having the 12th grade offered neither physics nor chemistry. And
further, these schools enrolled only 3.3 percent of all 12th grade
pupils.

The data also show, as might be anticipated, that the percentages
of pupils in schools not offering advanced courses were high—they
ranged from 79 percent for advanced general science to 94.8 percent
for advanced physics.

A closer examination of table 21 shows that in schools with en-
rollments of 199 and below the percentages of pupils were
except in the case of general science and biology. In the case of
both chemistry and physics, however, one finds that as the school
enrollment increases, the percent of pupils attending schools where
these sciences were not offered, tends to decrease.

Among schools with 500 or more pupils, only 1.9 percent of the
pupils attended schools where chemistry was not offered, and only
2.9 percent attended schools where physics was not offered. However,
in the next smaller category (200 to 499 pupils) these percentages
increase rapidly to 9.7 percent for chemistry and 20.2 percent for
Physics. The percent of pupils enrolled in the smallest schools where
chemistry was not taught is 28.8 times as great as the percent in the
largest schools. For physics this same relationship is about 22 times
as great.

Table 22 presents the same kind of information as table 21, but
by categories based on the grades in the school. This table is to
be read as follows: In the schools of the sample having grades 9-12,
9.9 percent of the pupils were enrolled in those schools which had
11th-grade pupils, but which did not offer chemistry.

The percentage enrollment for biology, in schools having the 10th
grade but NOT offering biology, was about the same for schools having
grades 9-12 as it was for schools having grades 10-12. However,
when the same comparison of percentage enrollments is made for
chemistry, in schools having the 11th grade but not offering the sub-
ject, the percentage enrollment was approximately six times larger in
schools having grades 9-12. For physics, in schools having the 12th k
grade but not offering the subject, the ratio was approximately five
times greater in schools having grades 9-12 than in schools having
grades 10-12.

The percent of pupils attending high schools that did not offer
advanced general science, advanced biology, advanced chemistry,
or advanced physics was significantly higher in every case for schools
with grades 9-12 than for schools with grades 10-12.
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Courss Emroliments and Ratio to Esrclimests in Grade
Whers Course Is Usmally Taught

Table 23 shows the number of pupils enrolled 1n certain science
courses and the ratio of these enrollments, both to the enrollments
in grades 9-12 and to the enrollments in the grade where the course
is usually offered, as well as projections to the national level. These
data are to be interpreted as follows: In the fall of 1958, the schools

Table 23.—Ensoliments In Certain Science Couvrses ond the Percent Which These Envoli-
ments Ars to Enrollments in Grodes 9-12 and o Em<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>