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Offerings and Enrolimen

Mathematics in Public

n Science and

Schools: I 958

The last US. Office of Education publication on public high schools

tierings and enrollments in science and mathematics reported data
for 1956.1 The 1958 data, used for the present report, show that

(luring the intervening years the total enrollment in grades 9-12 of

schools increased from 7.3 million to around 7.8 million.

With the science frontier expanding at the acceleratml pace by

which new knowledge is being discovered, the demand for an increas-

ing number of competent scientists and mathematicians creates a

crucial problem of deep consequence to the national security. The

degree to which this critical need can be met in the future is partially

_cted 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 opplications of science. For another

thing, automation is affecting labor in most industries. Thus, it

seems almost imperative that more and more young people should be

studying science and mathematics irk_ order to provide the level of

scientific literacy to be demanded of an informed citizenry.

The critical native of these problems and their implications for the

future well-being of the Nation have been recognized in many guar-

uerst Professional organizations have prepared reports, the Con-

wws has appropriated many millions of dollars, and industry and

other sources have contributed liberally 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.

I Brown. Kw:Intel F. and Elkworth S. ()bourn. Oferinp and Enrollments I etenct id Matheinaties

in MAW IAA .940,0141 lag (Pamphlet No. 120). U.8. Department of Fletilth, Education, andWillare,

Oft of FAurAtion. Washington- U.S. novermnont Printing OM, 1957. 44 Mites-



2 tIFFFRT AND ENROLLME.

rograme

The financial s g p rt. from the Con `t s and from indi
numerous foundations has made possible many new progr
signed o alleviate problems mentioned a -we This 3 altofuture security may well be determened by the sues of these pr
grams in producing the scientists and the infonneA p blic nee edthe years immediately ahead, Among the programs the known-1g
should be mentioned.

To improve teacher e enee -1 he Federal -ertin en,
grants to the National prosid fun Lkannually since 1957 to sup _grams intended
improve the competence of high school and c llee science and math=ematics teachers. These programs are conducted as summer andaca emic-year institutes leg co eges and univarsities scattere4 overthe Nation. During the summer of 1959 there were 35t_ sucsuch insti-tutes enrolling more than 1s,000 teachers In the school ar
60, there were 32 academic-year institutes. The National ScienceFoundation also supports a Fellowship Proe-ram for science andmathematics teachers as well as a variety of other inservice trainingprograms.

To improve facilities. pment, and teaching aid Title If ofthe National Defens Education Act' provides funds to loy=al s =holsys ems through State epartments of education for remodelingties on a minor scale and for purchasing equipment and modern teach-ing aids for both science and mathematics. This endeavor will tend
to effective teac mg

to decrease one of t ie most troublesome t
especially in science.

To strengthen consultant and supervisory programs. Before 1958when the Congress passed the National Defense Education Act, fewerthan five State departments of education had consultant personnel forscience and/or mathematics. This new legislation makes money available to States for employing supervisors in each of the fields. As aresult, more than 40 of the States currently have such personnelThese supervisors should aid substantially in the long-range improve-ment of science and mathematic* teaching.
To strengthen science clubs and science fairs. No single forcewith a potential for improving the future manpower situation inscience and mathematics has grown so rapidly in recent years as thatof science youth activities--dubs, fairs, and the like. These havedeveloped in every State W3 well as in the territories. The NationalScience Foundation has supported the movements for several yearsthrough grants to Science Service, Inc., which manages the Science

Public Law 85 &M. Mth ccuit., 11.R. 13247, Sept 2, 1W, To gi.enithan the natkmal Men.% and toenCOUragg, and agnist In the expansk)n and improvenwnt of educational promun to rivet critical witionklneeds; and kr other purposw " 72 Stat. 15 AO.
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The 1956 study showed that 85.3 percent of the schools having
tudents enrolled in the 9th grade offered general science. The

pr~nt study (table 1) reveals that for the school year 1958, 87.7
percent of the schools enrolling 9t1i-grade pupils offered general science.
Between 1954 and 1956, of the public high schools enrolling lOth-grad
pupils, the percent offering biology increased slightly from 89 percent
in 1954 t 90.3 percent in 1956. The present study shows that be-
tween 1951 and 1958 there Wag a somewhat greater increase to 92
percent.

For schools enrolling 11 th-grade pupils and offering chemist
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

e along with those in the 10th, 11th and 19th

firou-n, Kenneth F. Offeriftut and retroitments is stimet and Meatittmatits In Pub* MA ScAvell,

1044 (Pamphlet No. 118). U.S. Depattnent of Reialth, Ekluesavn, and WAhre, Office of Educatirm.
Wmilington- V.A. Government Printing Office 1958_ 34 pages.
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Table Q.-Number and Percent of Pvbik High Schools Ofterkeg Certtakt Science Courses,by Grades in School4 Foil 1958
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titiValleed general science, chemistry, and physics. Likewise, thenewer and ore advanced courses in the specialiLeA sciencevi weremore frequently offered by the former group of schools than by the
I a t ter.

Comparative data over the 4-year period 1954-58 indicate somesignificant tendencies. The percent of senior high schools offeringbiology, chemistry. and physics, for example, has changed very little:
Pcf cerd

. t
1 0114 I kie IswBiology_ 9t 0 97. 1 95. 7Chemistry_ _ _ _ _ 41. 95_ 0 925 06. 2Physic__ - ea 4. 91. 0 91_ 9 91. 0

On the other hand, the percent of 4-year and 6-year high schoolsoffering these sciences has increasKi significantly:

Biology
Chemistry
Physias_._ _ . Il 4m a a a

!"4
85.0
51. 0
44-

I *mos/
1146 44S

87.7 92. 1
56, 8 71.1
47.9 82.7

Table 3 gives the same data by geographic region. The range fromone region to another is interesting to note. In general science it was26.7 percent: from 99.2 percent in the Middle Atlantic region to 72.5percent in the East North Central region. There was a range of 11.9percent in the schools offering biology: from 97.3 percent in the SouthAtlantic 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 shows, by geographic region, the number and percent ofschools having the 12th grade but offering neither chemistry norphysics. The 1954 study showed that among this group of schools23 percent offered neither sulli-i7s-A, and that these schools containedabout 5.8 percent of all 12th-grade pupils. By 1956, the percent haddeclined 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, enrolling3.3 percent. (See figure 1.) These data are indeed encouraging.Further analysis of table 4 reveals that in each region there is a decline
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e amid Pft-citst Public High_ -ftect_is Vine the I itis --Co& but
Deng Nei ther C mry or Physic s, and Numbel Rind Percent of Pupils Affected,
by Geo phlc R Foil 1956 o-nel 1951
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In the percent of schools having the 1 2 th grade but offering neither
chemistry n ©r physics. In contrast, however, it should be noted that
the Nliddle Atlantic and East South Central regions show an increase

the percent f 12th-txrade pupils enrolled schods offering neither
ex r ry nor vgie-L

pPrcen of Pupils
50

Fall 1954 Fall 1956 Fall 1958

Fige!e .---4)a.cet of 12th-Grade Pupils in Pvbik High Schools Offering Neitho Physics
No may: FaU 1954, 1956, md 1958.

In the current study, data were obtained to indicate the grade
leveis at which the various high school science courses were most com-
monly offered. Revisions in content of the courses u 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-
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istry courses now in p ogre.% under the direction of such national com
mittees as the Ph -steal Science Studyrommittee, the Chemical Bond
Approach Committee, and the Biological Science Curriculum Study
Committee. Illustrative of the second is the trend toward Miring
individual sciences such as l io ogy, earth science, and phphysical sci-
ence in place of general seiencQ at the h-grade level.

General science Tabli 5 shows, by size of school, the nun her of
schools in the sac ple offering general science at various gTade
table 5_Number of Public High era! ien in Various Gractis

by Sue Schoo.. Fall 195$

Ito 99
100 to 199
200 to 499
SOO or more

, a25
i

855

Although 1,029 sch( or 24.3 percent of the sample, did not respond
to this item, in those schools reporting, general science was pretiom-
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 MAI!, lst-Year Biology In Various Grades,

by Size of Schools Fall 1959

Size 0
school (en-
rollment)

9 call

2

1 b 99. _

100 b 199__
ZOO b 490_

or more

Total.___

9-10

47 61
40 24
51 41
16 54

144 2111



15

nu ber, 1,873 A. 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 lith-gade levels, and only 154 schools, or 5.1 percent,
offered biology as a 9th-grade subject. The predominance of first-

ear biology as a 10th-grade offering IA as characteristic of every school-
_ze catego4

-Thetnistry.Table shows, by size of ho -1 the number of s 71 oo1s

the ample offering first-year chemistry at different grade levels.

Tabie ©f Pubic High School Offering 1 si-Nitmr Chem ice in Various
Gm des, by Size of khool: Fait 1958

Sae of w*-4v- (enrollment)

!W to 199
2-0) ko 499_ _

or more

Tirp.w

Grades
Total

12 i Other

2 4

13 1

5
14 ni
16 252

1,*4
1, Cri5
1,264

855

4,22E

I his item %-s as answered by 2219 schools, or 52.4 percent, of the sample.
Although first-year chemistry has 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, indicate4 this
to be the case. Six hundreki 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 as 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 size 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 B.Number of Public Hid Schools Offerin, 1st-Year Physics in Various Grades,
by Size of School: Fall 1958

size c4 school (enroll-mat)
Grades

11 11-12 12

Schods not Total
rePottin

2

TOMO

570457-41-4

a 4 7

21111

117
235
24S
175

56
105
295
318

10

14
10

sac.aw.=sar.m11101

a

$15 1,1X4
$41 1025
617 1,,264
191 855

2.244 a, 228
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Of the 4,228 sclzools, only 1,964, or .6.4 pe nt, rwpontleAl to this
item. Of those schools responding, 250. or percent, indicated
that physics %VHS an 11th --grade subject; 826 schools, or 42 percent,that it was a 1 h- grade subject; and 846 schools, or 43 percent that
it was offered In both the llth and 1Ith zrades. Thus, although
these data show that physitvs was more commonly a 12th ade sub
jest than chemistry was an 11th-grafle subjet, it is also evident that
physics way offered in with the I ith and 12th grades about as often
in the 12th grade alone. The size of school appe=ared to influence the
offering of physics ws an 11 -1-grade, an I ith- and nth-gra/de, and a
lah-grade subject. The number of cases in which physics was offered
in grades other than those described above appeared to be negligible.

Advanced general pence. Table 9 shows, by size of school, the
number of schools in the -sample offering advanced general science in
various grades. Since only 373 sclools, 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 thme schools where it
was offered, it was most commonly given either in hoth of the last 2
years of high school or in the last year only.

Trends in Emphasis

It seemed soil to rutmnn that the po id i n = cools in this
study might be able to reflect any shift in emphasis on Fwietwo in their
schools over the 3 years immediately preceding. Ac- y, they
were asked to respond to the questktn, "What ill the present emphasis
Table 9.---Nmetber of Public High Schooh Ofetin_g Acivanced Geer31 Science in

Vasioms Geodes, by Size of Sabois X11 195$

Sin aoho0 WifolhoW)

1

I Kt W....
10010 199
,100 hl 499
500 of mote _

Total

To

2 1 4 3 I 4

2 19 1, 044 I, MP8 17 Is IS 9701 1,07c
7 47 32 tit I. I5 I, 264II 64 1: 691 8%5

131 lit it 3, tSS 4, 221

on science in your school as compare4 to 3 years ag?" The rm4ponset4
were made on a 3-point scale: (1) Lem emphasis, (2) the same emphasis,
(3) more emphasis.

Table 10 distributes the rtNiponsmi by size of school. Of the 97
percent of schools in the sample that responded, almut, twomithirchi
indicated a greater emplukais, and one-third an uncliangixt empliask
Only a fraction of 1 percmt in eath category of schtx)1 size indkateti
low emphasis.
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lencv as ro1 tpare4 with 3 years earlier appeared in only a fraction
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15 4
92 2.2
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of I percent in each grade eatwory. Somewhat fewer than one-third
of the schools in each category indioated low emphasis, while there
was a range from 63.3 percent to 70.9 woent among the categories
in those schwis that reported more emphaski. Although the dif-
ference; among the categories in this latter respect are not mariml,
the schools with 10th, 11th, and 12th grades (tie senior high schools)
reporter the greatest trends toward more emphask. Fewer than 3
percent of schools in all categories failed to answer the question.
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pport conte mon that t e climate for
aching over the -tountry has been improving during the past

tars The present t study sought information on wh ti er the
"limati? had resultkNi in curriculum revision. Table 13

of ehool, how the schools in the sample responded to
n, Is the science curriculum in your school being reviseii

table Nw ffekker cold Paten t of Public High Schools Reply to the won,
the Sctence Cuniculurn Being Revised This Year? , She oaf: Fall 1958

Reply

Yei
No
No wily

Te_ad

sire rdwo (eartament)

1-99 100-199 200-499 503 or more

Nung)er 'Pe t lrt Number Perm

2

616
83

.5 .U1 3.3
56.6 603 5 11_ 8

7. 7 81 I 7.9

I 1.

9
St 0
6:1

J., 204 let 0

Total

umber Percent

361 42.2 1, 5K 37.6
445 52 =© 2s3 55.5

49 5. 8 2W & 9

ass Lek 4,22! 11104.

this 3 -ear ?" 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 aasume that somewhat
more than one-third of the schools revise their curriculums annually,
it might be inferred that the life duration of a course of study has
decreased over the past fe years. Some caution should be used
with these data, since they o not of course reveal anything about
bible science curriculum revisions in the year or years immediately
pre ink the 1 year in the question ("this year") or in the year
following.
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1 58-59 UV di stributfia the
heir scie ce c c ums in

es in school. in table 1 4

Table I 4.Nurn6et cold Pmt ci PUbJk High Sys Replying to the Qthe Science Cuiriculu-m 4inq Revived This Year. &oats Fon I

1,0

Although most s ho Is of all type* reported no curriculumumc lum re ion
that year, the range of percent between thoseth( reporting and
tlicvce reporting "no" was greater in the 4- or 6- ear h hen
in the other high schools

When the data being on the question of current curriculum re=
vision in scienctl are distributed by gographie rtgion, as in table 15
they seem to indicate that this is a nationwide endeavor. In every
region at lest 30 percent of tile 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 teacling, together with other factors,
were tmpelhng school dtrictis to awes their offerings in high school
science, perhaps with the intent of modernizing and tipdatirg them.

Einliments

Data on public high school enrollments in science have been mi.-.
lected biennially since 1954 in the current series of studies. Before
thou, 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 ill
trained scientists, engineers, technicians, and science teachers. Each
of these groups is a potent factor in the security and well-being of a
nation as highly industrialized as the United States. The flow of



M
M

.
W

IM
M

A
IR

R
IM

M
R

M
A

N
K

IM
M

M
M

O
IR

M
N

P
rim

m
am

m
m

m
ut

im
m

w
w

w
m

.m
w

m

m
m

im
em

m
om

m
ilm

om
m

ill

T
ab

le
 '1

15
.N

ue
st

se
r

an
d 

P
er

ce
nt

 o
f

P
ub

lic
 H

ig
h 

S
ch

oo
ls

 R
ep

ly
in

g 
to

th
e 

O
ve

st
io

n,
 "

Is
 th

e
SC

IO
PO

C
O

 C
U

IT
IC

V
14

14
31

 B
ai

n
R

 e
vi

se
d 

T
hi

s 
Y

ew
'?

,
by

G
eo

gr
ap

hi
c 

R
eg

io
n:

F
al

l I
 9

51
1

Se
llg

ra
Pi

llk
 M

O
O

.1
1,

,,N
10

14

N
ew

 te
ig

te
ed

Il
lid

le
 M

ee
*

C
as

t N
or

th
W

es
t N

or
th

C
en

tr
e

C
en

tr
al

et
,, 

M
ae

*
E

ir
od

 S
ou

th
C

on
ti 

al
W

ei
l

lo
tto

C
en

tr
al

N
um

be
r 

P*
ite

'ti
 N

um
be

r 
Pe

rc
en

t

M
I*

41
11

.1
.

T
O

W
..

2
1

4

1 
a 

7
IN

11
6

46
. 0

20
11

41
1.

 6
10

1.
3

22
5.

 1
...

...
01

11
11

11
10

.1
.1

.1
01

11
1.

01
0.

...
11

11
.1

.1
11

.1
11

.1
01

10
1.

11
11

.

U
ri

'
31

6.
11

43
2

3E
4

M
em

be
r 

Pe
rt

el
t N

ub
ir

.
p

7

Pe
rc

en
t N

Pe
rc

en
t N

um
be

r

n,
 a

s
21

6
r)

 7
4$

$
11

4.
 3

45
0

4$
5.

 9
52

7 
?

1,
$

In
1N

S .

23
5

31
5 42

It
 2

32
. 6 $2

M
. 1

1

U 1.
36

. 2
31

.3
47

.. 
5

M
S

$t
 6

3O
2

4&
I

13
1

35
t 2

44
I7

17

22
2

2,
S

14
14

.
23

7

O
w

l

I 
Fe

,
m

em
o

at
 S

ta
te

s 
co

m
pr

is
ie

t e
ac

h 
oe

gi
em

, s
ee

ta
bl

e 
50

4,
,

22
11

21 55
. 5

IL
 3

10
11

,



xcvl
mu -t begin in tl

It i, therefor

=

4- 11

--N

scien k---11 Oticr

tit 110 curre

io= Pttunt

YeM

vu

!CVO.

1 ()

=in -_ e Lttt 4 -LTm del in tut---
vice Clowt: 1 B _

=

t

111 iit ry

tTrt1i1P'i lilt' -.4= =

-l:10k1 1E- -

tr-

4

4

t_ 1

84-nett-g4 -curty c titti te tt4 'WW SW*"
1948 p 107 =0 7 US, L at e4

P1 s &wit rwnwri Pm:tint E=fcL i1
Brovr-T kumnettt E, "Ckftrin
118), p IL tat4# S I

tilv,t-fmnett Printoti
Cw-s1 Sourocc)

I -- if tsimrTh .tkitt-r
(Pituothri PM 1.20_ 9 tb4. I U

W *sok S Gyveramw PTtt Lut1/474,

4 istonsies hit4 tt Ili 14=4-r

Cyr17-4 rtftst of Pt*
24 wet (iiet ft- ad vaimt

to 1958. Some int
indicated hi these data.

During the first two decades of ti
tidily became the standard ()Grit

F*rzq c4 Ml

Lice;

5_ Omj wd t
tw fit Lrvi J t idu

e;

=r0.-=

j Kett. eu
===h+m Ft d VWPI-re,
iii Sh-

g, and perhaps cant, trends are

physical geography
the older roiirse of botany and zoology a standard oflering fur loth -
grade scienev.

Between 1928 and I

Art 2 and
is oenturv, geflerftl science gra(

r 9thjrrade science, replacing
Beginning about 1910, biology replaced the

-eral science showed an almost steady
increase in the percent of the total high school F pulation which it
enrolled. This ranged from 17.5 percent in 192
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 rmponsible 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

,A,s percent in
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Biology has maintained its ste&dy rate at growth a8 the common
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21.3 percent of the total high school population. Although stillthe most common 10th-grade science, it appears to be increasingas a multigrade offering.

Chemistry

Chemistry was a standard offering in the public high schools evenbefore 1890, the date when enrollment statistics were first available.In the closing decade of the last century the percent of the total highschool population enrolled in chemistry declined from 10.1 to 71.Between 1900 and.1956, this percent fluctuated only slightly between6.9 and 7.7; bat between 1954 and 1956, it increased from 7.3 to 7.5.In the last 2 years there has been a still further increase to 8.9 percent.Thus, chisnistry enrollments, in term of peecemt of the total highschool population, appear now to be at the highest point in thiscentury. The data did not permit an ansiris to mem the factoit
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significant that in all regions from one=fifth to one-third of the se s
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 Ease South
Central region also report the highffit percent showing a decrease.
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only, remained about constant. This might be attributed to theeffect of the bulge in school population. It may also indicate animproved holding power on the part of general science.

Ratio of Boys ta Girls

A U.S. Office of Education survey made in 1847 --48 revealedthe fact that 55.7 percent of the enrollment in public high schoolchemistry classes and 71 percent of the enrollment in public highscilool physics classes were boys. Over the past derade the percentof boys enrolled in chemistry moved slowly upward to 57 percent in1954, 58 percent in 1956, and 59.1 percent in 1958. In the sameperiod the percent of boys enrolled in physics jumpe41 rather sharplyto 80 percent in 1954, declined to 77.8 percent in 1956, and thendropper still further to 75.6 percent in 1958. These data appearin table 24 and figure 8.

Table 24.--Percent of Pupils in Ceitoin Petwik High Sri Science Comes Who WereBoyft Foil 1949, 1914, 1V56, and 1958

course

Gera! schwa
&Woo
Chemistry
Plorsocs

I

rid! 190 NI 1%4
_

Fa, 1%6 fa41 MI

Plum t

2

Pmt . Perctmt

4

51 0
O.5
51. 0
77.$

Pt
1 1

Si t
50.6
St I
76.6

47. 9
46. 8
SS. 7
71.0

_ . ___ _

-a. i
51.0
St 0

Although the percent of boys enrolled in general science and inbiology has increased somewhat, it is less than in the case of physicsand more nearly similar to the changes that have taken place inchemistry.
Tables 25 and 26 show by grades in school (type) and size of school,

respectively, the percent of boys enrolled in science courses. Thedata in table 25 indicate that, for schools of all types and in everyscience subject except biology, the enrollment of boys exceeded thatof girls. Only in the single instance of biology in the senior highschools is there a slight margin in favor of girls enrolled and this dif-ference could be of statistical nature. The ratio of boys to girls ismost nearly the same in biology, in general science the boys exceedthe girls by a small margin, in chemistry the difference is still more,but in physical science and physics the difference is more pronounced.
+Johnson, Philip 0. The re M/ of &Imo is Puelk HI/11 &hook 1947-48 alunain 1060, No-re). Fed-ora OseasityAssay, Mesamastic*. Washington: Cievenunant ',litho Ofiket 411 passe
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The grades in the school appear to have had very little influence on
the ratio of boys to girls in science dames, as evidenced by the reason-
ably consistent perwntages of boys enrolled in each course in all
types of schools.

In table 26, the reasonably consistent percentages shown in gen-
eral science, biology, and chemistry for schools of all sizes would

Uhl* 'B.Percent of in Ceek4n Public Ripit School Sc once Cows*. Who Were
, by Gamin in Scheel' Fall 1958

Grades Is school
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Tattle 26.Pert of Pupils in Certoki Nbric High School Sclime* (awn*, Who WereBors by Sit. GI Savo*,t Fall 1951

FF GS AN-1) &V CALM &We

appear to indicAte that for the subjects school ze was not pe--cially influential in determining the ratio of boys to girk.
Both for physics and advanced general sdence, however, there issome indication that dB the size of school inarftsed there was a tend-

ency toward higher perce_ntages of boys in three classes. It emspossible that some factor or combination of factors, other than typeor size of school, tends to influence girls to elect 'as in the public
high -Reboots.

Sin a Mises
The size of claw*s is one factor which may influence the effective-ne ss of high school science teaching.
In the present study data were collected to determine how theaverage size of science clams varied by aim of school, by gra=des inschool, and by geographic region. In the 195- and 1956 studies, noenrollment data were collected on general science nor on any scienceby size of school. It should also be notes here that the present stud,use a set of categories for the types of schools slightly different fromthe set used in either of the two previous studies.
Table 27 shows, by size of school, the average clam site for thevarious sciences commonly taught in grades 9-12. The averageclass size for each science was determined by dividing the total en-

Table 27.Average Size of Certain FY>lic High School Science acmes, by She ofSchool: Fall MS
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and 1958 of the average class site in certain Fwience courses. As
mentioned previously, the categories of school types were changed
slightly in the 1958 study from thaw in the previous studies. The
Johnson study made in 1947-48 indicated the average class size at that
time as 26 in general science and biology, 23 in chemistry, and 19 in
physics. The 1956 offerings and enrollment study showed an average
class size of 28.9 in general science for all high schools. Considering
the three specialized sciences, biology, chemistry, and physics, there
has been relatively little change in average class aim over the put
decade. The avenge class size for general science has changed but
slightly over the past 2 yeam A slow abd gradual increase in average
class sizi3 for the three specialized sciences seems to have occurred in the
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and physics has changed very little percentapi?wise over the pa._
few years; but the number of 4-vear and 6-year high schooLs offeringthe subjects has increased steadily, permntagewise.

6. From one geogrphic region to anther.r, a wide variation is r v lwiin the permnt t_ o ering varrou. science urstN3_

L General
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arrested, showing

enc., lle percent of the total high school popula-
,

_at- general science grew steadily between 1928
e last 2 years this growt4 Appetrs $O have been
slight decline from 21.8 percnt in 1956 to 2L2

percent in 1958. --pite this percent decrease the actual num-ber of pupils enrolled in general science shows an incres. from
1,518,000 in 1956 to appri)xunately 1,581,000 in 1958

2 Biology.--Thp percent of the total high school population en-
rolled in biology has continued the steady growth begun in 1910.During the last biennium it increased from 20.,5 to 21.3 and the actual
enrollment grew from 1,430,000 to approximately 1,677,090.

3. Chemistry.-- In terms of the total high school population thepercent of students enrolleti in chemistry is at an alitime high forthis century. The actual number of pupils enrolled is likewise at analltime high. The current study shows an increase from 7.5 percentto 8.9 percent and from 520,000 pupils to 657,000 between 1956 and
1958.

4. Phyties. The downward trend in the percent of the total high
school population enrolled in physics, beginning around the turn ofthe century, may have been arrested, since the current study shows
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i11d1icate41 lees emphasis. The interest in the question is shown by
the fact that 97.4 percent of the principals answered it.

Table 33 shows the variation in change of emphasis among the
geographic regions. In the South Atlantic region 70.6 percent of
the resykonding schools were placing greater emphasts on mathematics,
and in the Mountain region 55.5 percent. In each region more than
half the schools of the sample had increased their emphasis on math-
ematics since 3 years previous.

Table 34 gives the same information as table 33, only by grades
in school. Of the schools having pupils in grades 9-12, 2,229 schools,
or 65 percent, emphasized mathematics more than 3 years previous.
For the schools enrolling 9th-grade pupils but no 1001-0,11th-, or
12th-grade pupils, the percent was 49.6; and for the schools having
only 10th-, 1101-, and 12th-grude pupils, it was 76.8. Although the
number in the sample in each of these two categories was small,
and therefore generalizations should be made with caution, it may
be that emphasis on mathematics has been increased more in the
senior high schools than in the regular 4-year high schools.

Table 35 contains the same information as the two previous
tables, but presents it by size of school. The data in the three
tables reflect the national concern regarding the amount of mathe-
matics offered in our public high schools.
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who were enrolled in the grades where the course is usually given.
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The table should be read u follows: The schools that did not offer
general mathematics (9th grade) enrolled 136,897 9th-grde pupils,or 29.5 percent of all 9th-grade pupils in the study. Schools not
offering general mathematics in the New England region enrolled
27.3 percent of the 9th -grade pupils in the sample schools of that
region.

The schools that did not offer elementary algebra enrolled 7,018pupils, or 1.5 percent of all 9th -grade pupils in the sample.
About one-third of all 12111-grade pupils were in schools that did

not offer trigonometry in the fall of 1958. It should not be assumedthat one-third of the eligible pupils could not enroll in trigonometry,which is usually a half-year subject. Many schools not offering
trigonometry in the fall may offer it in the spring. Small schoolsmay offer a course in alternate years, thus making it possible for astudent to take it in one or the other year.

The variation by geographic region in the number of pupils en-rolled in schools not offering the six mathematics courses named is
revealing. Nearly 20 percent of all 11th-grade pupils in the WestNorth Central region were in schools not offering intermediate al-gebra. Although schools not offering certain mathematics coursesare usually small ones, still the total number of pupils denied an
opportunity to develop their potential in mathematics is considerable.

Ratko of bye to Ght
The number of boys exceeded the number of girls in all the mathe-matics courses of this study. In 9th-grade algebra, 63.2 percent ofthe pupils were boys. In elective courses the percentage of boys

was higher. (See figure 14.) In solid geometry, usually an elective12th-grade course, 78.4 percent of the pupils were boys.
Table 43 shows the percentage of pupils who were boys in the var-ious mathematics courses for 1954, 1956, and 1958. The 1958 dataare not strictly by grade organization. All schools with only 9th-grade enrollments in the last 4 years of high school are placed in thejunior high school category. Those with enrollments in only grades10, 11 and 12 are placed in the senior high school category. Theregular 4-year high schools (grades 9-12) in the 1958 sample were notseparated from the junior-senior high schools (grades 7-12); hence,the latter are all grouped together in the tables with the 4-year highschools. The schools with enrollments in other combinations ofgrades, or schools without grade divisions, were grouped under thecategory "other."

The ratio of boys to girls varies little from one type of school or-ganization to another or from one year to another. Since consid-erable publicity has been given to the need for more scientists and
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Table 43.--Percent of Pupils M Ceitoks Public Hifi School Motheowsks C.gross Whowere Boys, by Godes hi Scisooli NU 1954, 1956, aid 19511a

Goers*, by you
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1
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_ * S3.9
1956... St y
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E1 miry ftebrs
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1958 St 5

1 etbrmediste
1954_ 40.6
1956 _ _ .... 61.8
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1956 79.2
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1 11. 3

71 7
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1 Ia. mir IMP . U. I
1958 SO. 3
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52.1

51 1
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MI. 4II 41. 4.-41.1Me

S. 44 4. 0... 41. 4b. 14.

1

14- 49, sr we. 41.11.4

it 4

4041.111 41.

.1.4015.. O. 4. 410 IMP 410-44- 411.

M4111.11.-41. la 46

IMP or, = 41.4. 4. 411. 44-

lot 19$11 ady, also includes Crew *Riot mica Ishik Kapok

SS- 4
51 1
SSA

S7.1

SRA
12. S
SI.

IO.
71
77 3

II 3
?I 4
It 2

al
13. 1
S1

Oft

SI 3
St. 3

41.411.044.411,

St 4
SI. 4

St 1
St 6

60.1
61_

71 7
77.7

711
Tl. 5

64. 9
It 0

411 414 4.

St 9
St_ 8
Sl.

St 5
S2.6
512

58. 0
St 9
St 3

60 9

61.11

71 5
711
714

711
?I 3
714

11.7
11.3
Si.$

Tables 45 and 46 also deal with the same areas as table 44 and
again show what percentages of the pupils were boys, but by geo-graphic region in the case of the former and size of school (enroll-ment) in the case of the latter.

Ski of Classes

The largest classes reported by the present study were _bra
classes in schools having enrollxnents of 500 or more. The average
class size was 29.3. (See table 47.) The size was computed bydividing the enrollment in the course by the number of course sections.For example, 4,819 elementary algebra sections in schools of 500 ormore enrolliiient had 141,170 pupils: Thus the average class size
was 141,170 divided by 4,819, or 29.3.

It must be admitted that this single inde4 (average dam site) doesnot actually reflect the true classroom situation. Them is usually noclass of "average' size"--ll classes are either larger or smaller than the
average. The actual number of very large -dasse.s and the actualnumber of very small classes were not secured in thisurvey.best available index to class size is therefore average* chum sizgl
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-Ir Little__ the pupils nteded individual -issrouni assistance to
quidersand basic mathematical principle, they unfortunately found
themselves in large (---= asses. It is an axiom that provision for individual
:titrereies in large ciasses is very difficult, if not impossible.
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Plane trigonometry:
1954 14. 8
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1958_ 1/=6
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29. 0
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24 4
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13 0
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18_ 6
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27_ 9
28. 6
29.2

20.1
22.3
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22,9
24. 6
25.4

17_ 3
15_ 5
17. 4

14=3
14 9
1&I

29. 0
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26. 2
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22.6
j

23.2
22=1 23..5
21.6 23. 1

13_ 5 12. 8
16. 0 16.3
16.1 15. 5

13=6
16: 9
15. 5

28_ 9
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16. 3
17. 2
19= 1
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23. 5
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16.4
15.:
14. _
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27. 3
28_ 2
21.3

21, 3
23. 8
25. 7

16 3
17 4
18. 9

19,9
16.8
17,2

26=6
210
26= 5
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2T6
27.4

23.0
22.6
24.6

27.
22. 4
23. 5

15. 9
16. 1
11. 5

16. 1
16,4
17_ 5

This study is based on data received from a randomly selected
sample of 4,254 public high schools. The mathematical data collected
were, in general, on offerings and enrollments.
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Elementary algebra erirollnlentR were 71 t percent the of
9th-grade pupils and plane geometry enrollments 447 of the
number of 10th-grade pupils. Intermediate algerba ).. Fet. aboutt
one-third of the 11 tb-grade pupils, but the percent varied from one
geographic region to another: 50 percent in one region, for example,
and only 25 pemInt in another_ Generally speaking, the small
school was less likely than the large school to offer mathe La

in the Mil and 12th grades_ In one geographic region, how
nearly 20 percent of all I I th tide pupils were in schools twi offering
intermediate algebra.

In the elective mathematics courses about three-fourths of the
pupils were boys. Data gathered for the 1954 and r); studies
revealed a similar situation_

Classes were largest in courses of the 9th grade, which i the grade
where the pupil is most likely to need individual attention=

The average class size in elementary algebra was 27.4 pupils.

ver

six

About two-thirds of the principals reported more emphasis being
given to mathematics than 3 years before, whereas fewer than 1

percent reported less emphasis.
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Characteristics if the Sample

The sample used in this study was composed of 5,09 schools,
taken at random from a card file of public high schools maintained
by the Statistical Services %Unit, U.S. Office of Education. The
three questionnaires reprodiRvd in the appendix were each sent to
these schools.

Of the 5,097 schoo queried, 92 percent responded. The 403 non-
respondents were, by type, the following: 307 high schools, 83 jun-
ior high schools, 8 vocational schools, and 5 evening schools.

Some of the returns were not included in the study because their
Plata were not usable. Most of the nonusable returns were from
schools that= had been discontinued, from schools that had discon-
tinued the high school grades, or from schools that were in process of
being discontinued and were offering no mathematics or science. Of
the 440 nonusable mathematics returns, 38 were from discontinued

hooh3, 226 had no pupils above the 8th grade, 44 offered no mathe-
matics, 17 were adult schools, and 115 had vital data missing. Gen-
(TON-, the 44 schools that offered no mathematics were small schools
containing only one high school grade and in many Cases they were
schools in the process of being discontinued.

Of the total responses, 4,254 of hhe mathematiai returns and 4,228
of the science returns were usable-83.5 and 83.0 percent, respectively,
of the number of questionnaires mailed.

A comparison, by geographic region, of the umber of public. high
schools in the study with the total number in the United States is
shown in table 50. The distribution of schools in the sample among
the various regions is in about the same proportion as the distribu-
tion of all public high schools in the United States. The difference
in any case does not exceed I percent.

A comparison of the enrollments in t schools surveyed by the
present study and the enrollments in all public high schools for 1957-
58 is shown, by geographic region,.in table 51. Here too the sample
is fairly representative.

Table 52 shows the number of schools in the mathematics por-
tion of this study having pupils enrolled in grades 9-12, while table
53 gives corresponding information for the science portion.

77



78 OFFERINGS AND i2CROIALMKINTI'S

Table SO.Number of Public High Schools In the Stu* Compared With the TotalNumber in the United Stew, by Georaphic Region: Fall 1958

Geographic tevori

NEW ENGLAND (Connecticut. Maine, Massachusetts, New
Hampshire, Rtvde Island, Vermont)

MIDDLE ATLANTIC (New Jersey, New York, Pennsylvania). _

EAST NORTH CENTRAL (Illinois, Indiana, Michigan, Ohio....
WEST NORTH CENTRAL (lots, Kansas. Minnesota, Missouri)

Nebraska, North Dakota, tb Dakota)

SOUTH ATLANTIC (Delaware, District of Columbia, Florida,
Georgia, Maryland, North Carolina, South Carolina, Virginia,
West Virginia)

EAST SOUTH CENTRAL (Alabama, Kentucky, Mississippi,Tennessee) _

WEST SOUTH CENTRAL (Arkansas, Louisiana, Oklahoma,Texas) ...........
MOUNTAIN (Arizona, Colorado, Idaho, Montana, Nevada, NewMexico, Utah, Wyoming)

PACIFIC (California, Oregon, Washington)._ __

_____ _________..__

Number and percent of schools in--

The United Statei
(1958-59)

Number

2

Percent

3

1, 093 4_ 5

2, 296 4.5

4,140 17:5

3,465 16.0

3, 604 14.9

2,443 10 1

3, 883 16.0

1,301

1,485

24, tin

This study (195849)

Number

4

188

415

760

713

606

671

5.4 279

6.1 260

lft 41 264

Percent

4 4

10 0

17 9

17 0

14 2

9.2

15. 8

Includes only the 4.228 schools sending in usable returns on science and the 4,254 schools sending in usable returnson mathematics.

National Generalizatioas

Although the questionnaire was sent, to 20 percent of the schoolslisted in the U.S. Office of Education's public high school card file,one cannot secure valid data on a national level by multiplying allthe sample data by 5 or any other factor.
Many factors must be considered when the sample data are in-flated for national generalizations. For example, 92 percent of the

questionnaires are returned; however, some were not usable. Thetotal percent of the returned and usable questionnaires for science
was 83 and for mathematics, 83.5. A school list is never completelycurrent, since some schools have consolidated or closed, and newschools have opened. Large enrollments in the junior high schoolhave forced some of these schools to transfer the 9th grade to seniora high schools; thus, since they were no longer high schools, they werenot included in this study.

Other factors must be considered also. A course may be a half-
year course with a larger enrollment one semester than the other.
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Table 51.-- Number of Pupils in Gaties 9-12 of the Public High Schools in the StudyCompared With the Number in These Codes of All Public High Schools in the UnitedStates, by Geographic Region: Fall 1958
*M. AIM../11

Geographic regvn

71?..

NEW ENGLAND (Connedk-vt, Maine, Massachtisetti, New
Hampshire, Rhode Island, Vermont)

MIDDLE ATLANTIC (New Jervey, New York Pennsylvania).

EAST NORTH CENTRAL (Illinois, Indiana, Miciiigan, Ohio,
Wismnsin)_

WEST NORTH CENTRAL (lows, krises, hilinflosotk klisscnid.
Nebraska, North Dakota, South Nikota)__ _ _

SOUTH ATLANTIC (Delaware, Distnd of Columbia, Florida,
Gorge, Maryland, North Carolina, South Carolina, Virginia,
West Virginia)

EAST SOUTH CENTRAL (Alabama, Kentucky, Mississipfi,
T en nesse")

WEST SOUTH CENTRAL (Arkansas, Louisiana. Oklahoma,
Taus).

MOUNTAIN (Arirona, Corrado, Montana. Nevada, N,.
Mexico, Utah, Wyoming) _ _ . _ _______ .

PACIFIC (California, Oregon, Washington)

Total

Number and perrent o4 pupils

The United States
(1957-58)

Nutebea Perrent

2 3

41R, 982

1 373, 185

1, 561, 663

736, ni

if 173, 910

sat 904

791, 901

340, 505

859,042

T. 1141, 41113

53

1'5

70 0

9.4

15.0

This study (1158-59)

N umber Perrault

4

RO, 519

261, 130

327, M.

155,357

028

103, 993

160, fv57

71 159

1611, 595

rita

$

16. 8

21 1

10 0

14. 3

6. 7

10

/-
4. 6

10.9

ISLIP

Table 52.---Number of Public High Schools in the Selene* Study Having Pupils Enrolled
in Each Grade, 9-12, by Size of School: Fall 1958

tirades

9 10 11 12

1 t I 4 1

Sue (enrollment)

am -=.410/1
Total

....11101.
amolI

1 to 99
100 to 199
200 to 499
500 or more.

1, 061
1, 019
1, 734

706

960
888

1, 007
822

921 916
883 876
904 990
823 819

..A11111=1.

1, 084
1,025
1, 264

855

Table 53.----Num.bsi of Public High Schools in the Mathew :tics Study Having Pupils
Enrolled in Each Grads, 9-12, by Site of School: Fall 1958

Sift (enrolment)

1 to 99
100 199
200 to 499
500 et filte,
FIOMBOWEIMINEMIN=WIPqni=1111MENM1101111."'..".

Ghee:

9 10 11 12

3 4

923

1,
817

930

1, 006
$11

Total

001111.411ININViirillowinP

099
1,039
1, 200

$47



SO OFFERINGS AND ENROLLMENTS

For example, in the fail of 1958, about 56,000 pupils were enrolled in
solidigeometry, and in the spring the number was about 50,000. In
using the inflated data, caution should be used, especially for solid
geometry and trigonometry, since these half-year subjects are in a
state of flux.

Taking all the foregoing factors into consideration, the authors of
this publication have given the estimates of certain data on a na-
tional level that appear in table 54. This table shows that during
the period 1948-49 to 1958-59, our population increased 22.2 per-
cent; the number of high school pupils, 45.2 percent; the number
enrolled in science, 68.6 percent ; and the number enrolled in mathe-
matics, 72.7 percent.

Table U.-Number of Pupils and Percent of hscrecue in Cattails Public H191, SchoolScience and Mathematics Cosmos Conspened With Popolation Ale Gasp, 14-17,by Typical Gra& and Typical Age Group: 1941149, 195-4-55, 1956-57, and1951-59 ....111.11
Course

General science
Blob

I

..... m a -

OtaircLiorice

Total science.. .0,110.4.

Elementary *cobra
Intermediate algebra.
General mathematics
Plane pometry
Solid geometry
T rigonornetry
Other mathematics

Total mathematics

Total enrollment, grades
9-12.

Population age group 14-17 I

Year

1954- S5 1256 57 1958 59

fercent of
increase

111.

134149 to
195859

1

14
16
14
IS
17
17

1, 074, 000
9961000
41?, 00®

000
172,000

345, 000

1.041, 000
372, COO

X000
599, 000
34 000

100,
,
000

9t, 000

_ _ _ _ . _ I, 51E
1, 291. 000 1. 4*

483, 000 520, 000
303, 000 310, 000

766, 000

'is
all

1, t05, 000 1, 5111 000
432, 000 484, 000
800, 000 976
664, 000 7,116,
147, 000 160, 000
170, 000 200, 000

.. . 175, 000

ill

...

1, 581. 000 47.?
1, 677, 000 61.4

657,000 51. 5
379, 000 30.2
376, 000 118.5

4, 670, 000 58.6

1, 7'1'5, 1100 ?0.3
643, WO 72.8

1,4124,000 57,5
979, 000 63.
106, 000 12.8
220, 000 101.8
361, 000 Mt 4

4, 401, 000 5,108, 000 72.7

6, 583, 000 7, 305, 7011 7,1141, 030 415.29, 012, 000 9, 541, 000 10, 635, 000 22.2

Earallment estimates based on proseat study. These mue should he and with Clieti00, SPOC*1* brbe loll-year subjects, trigonometry and solid geometry, since the data are extrapolated from fall enrollments.EslitLiertment of commerce, Bureau of the Cam. BuWW P-25, 1113, "Cuff's! Population Iteperb Popuiatioe" Fob. IL 11159. 14 pages.

Related Stalks

A few States and a few indiqiduls have carried on studies relatedin one way or another to the study reported in this bulletin. Studiesat the State level would seem to 1;terthe desirable trend, espieii4y ifthe statistics are sufficiently similar to one another and to the sta0s-tics collected by the Office of Education, so that more reliable generalioizations by regions and by States eould be made than hotetefoto.



RELATED 8TUDITS

Ca Kolb

81

The California State Department. of Education reports data from
a study of enrollments in science made in 1958 and repeated in 1959.'
The study reveals the following information :

1. Enrollments in science oourses were 51.1 percent greater in 1969 thanin 198. General science showed the greatest increase (138.9 peroerit),while botany WAS the only mum which showed an actual decxesae (-- 19,3percent). Percentage increase44 from 1958 to 1959 in other science courseswere biology 16.6 percent; chemistry, 10 percent; earth science, 94.4 percent;physics, 9.4 percent; physima science, 41.6 percent.
2. The number of students enrolled in biology was 80.2 percent of thetotal 10th-grade enrollment, the number ii cArmiatry 31.5 percent of the

total llth-grade enrollment, and the number in physici 14.7 percent of the
total 12th-grade enrollment.

3. The enrollment in all sciences was 58.8 percent of the total enrollmentin grades 9 through 12.

'Welt

A study of science enrollments in the public high schools of Detroit
for the school year 1956-57 2 showed the following' data: 85 percent
of the 10th graders were enrolled in biology, 34 percent of the I ith
graders in chemistry, and 24 percent of the 12th graders in phygics.

Fier Wa

The Florida State Department of Education cto°nducted a study
of offerings and enrollments in science and mathematics in the public
schools of that State during the school year 1957. The Department
Mated its general conclusions as follows:

1. Availability of Specific courses in mathematics and science was closelyrelated to the size of the school. In general, schools enrolling more than
500 students in the secondary department offered complete sequences of
courses in both mathematics and scicnoe. There was a tendency for smaller
schools, especially those enrolling less than 100 students in the secondary
department, to offer less than a full program of either mathematics or scienceduring the school year studied. Many of those schools, however, offered
courses such as chemistry and physics, or intermediate algebra and plane
geometry in alternate years.

2. Although many small schools were found most of the student werefound in the larger schools where complete programs in mathematics ana
science were offered.

3. Enrollments in mathematics and science oompered favorakly with
enrollments in such courses in the nation as a whole. Average class sizes

Callionda State Department of Education. Summery a/Scheel Distr4d Enrollment Reports Is Menet.Sacramento: The Department, 1959. 3 pages.
I Browne% O. M. Ma Detroit likiesce Disoatios Biorr. Detsoft: Thomas Ain hdlion *flapdation1967. 20 pallet.



82 OFFERINGS AND ENROLLMENTS

and total enrollment figures seem to indicite that adequate numbers ofstudents were enrolled in advanced mathematics and scienoe courses. Thereis no assurance, however, that those students enrolled in advance courseswere the ones who could profit most from such instructions.
4. More than 90 percent of all students in mathematics and science courseswere taught by teachers who had met minimum State requirements forcertification in the subject taught. One-fourth of all mathematics classesand one-fifth of all science classes enrolled more students than the recognized

maximum class size for most effective teachings

dm

Louisiana

A survey made in 1955-56 by the Louisiana Interscholastic and
Literacy Association of its member schools, showed the following
percentages of schools that did not offer the various science subjects:
General science, 40 percent; biology, 33 percent; chemistry, 38 percent;4/ries, 96 percent.

Maryland

The Maryland State Department of &Ideation conducted a study
in 1956 on various aspects of public high school science and math-
ematics in the State. The following excerpts from the study show
certain significant facts about science enrollments between 1935 and
1956:

1. Enrollments in all the science offerings have kept pace with the increasein total enrollments, both showing a 100 percent increase since 1935.
2. The percelaage of pupils enrolled in all science courses in comparison

with total enrollments has remained quite stable and consistent over the
period' studied. It was 71.7 percent in 1935 and 71.9 percent in 1956.

3. The most pronounced increase in specific course enrollments has been
shown in general science and biologyboth of these courses now enroll prac-
tically the entire respective grade enrollments.

4. In chemistry there has been a numerical increase of about 42 percent
since 1935, although the percentage of pupils taking chemistry in relation
to the total school enrollment has dropped somewhatfrom 11.1 percent in
1935 to 7.5 percent in 1956.

5. Similarly, enrollment in physics has increased numerically about 15
percent since 1935, white the percent of total enrollment has dropped from
7.3 percent to 4.1 percent in 1955-56. These percentage declines have re-
sulted primarily from the', increased persistency of the high school popula-tionmore pupils are staying in school for longer periods than ever before,
hence thei.e is less selectivity in the present senior high school population.'

I State Department of Education. Oferi and Estrollasente in Mathematics and &knee in FloridaPublic Seltools. Tallahassee: The Department, 1957. p. 56.
I Randall, Rogers E. Science and Afelliernatics Onuses Offered in Certain High &hook of Louisiana.Southern University, Baton Rouge: Southern University, 1957.

State Department of Education. Entailment Trends, Offerings, and Teacher Cegtifieation fn &WW1and Mathematics. Baltimore: The Department, 1956, p. 1.
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Concerning mathematics enrollments in Maryland, following
t rends, somewhat similar to those indicated for science, were revealed:

1. Enrollments in the total area of mathematics have not quite kept pacewith the overall enrollment increase. Seventy-two percent of all pupilswere enrolled in some mathematics course in 1935 while 70 percent wereenrolled in 1956. However, the trend is currently upward following a lowof 66.2 percent enrollment in 1940.
2. The most pronounced increase both in numbers and in percent of total

enrollments occurred in general mathematics and in business arithmetic.
3. Perhaps the most significant trend revealed by this survey is the

marked increase in recent years of enrollment in algebra. Since 1950 enroll-ment in this area has almost doubledfrom a low of 8,674 in 1950 to 16,098in 1956.
4. In geometry and in trigonometry enrollment patterns are similar---first a gradual decline, both in numbers and in percent of total enrollmentfrom 1935 to 1950, then a marked numerical increase and a fairly stabletrend in the percentage of total enrollment takibg these subjects. Morethan three times as many pupils were enrolled in solid geometry and trig-

onometry in 1956 as compared with 1950.1

New Yet

In the fall of 1957, Clark made a study of the science enrollments
in the New York State public high schools exclusive of t e in New
York City. The following tabulation is drawn from Cl 's data:'

Course

General science____ ___
Biology
Chemistry
Physics
Earth science_ _ _ _ _

-------------- - - - - --

North Carolina

Percent of enroll-
ment is grade

where course com-
monly offered

93
60
40
30

6

Percent of
Wools

offering course

99
98
84
82
24

In its 1957-58 biennial report,' the State Department of Public
Instruction in North Carolina shows what percent the various science
course enrollments were of the enrollments in the grades where these
courses are commonly offered. Following is a tabulation of the
figures:

4

Course
Oflat where cow Percent of grade

wooly offered enrollment
General science 9th 13
Biology 10th 8,Chemistry 11th 33
Physics 12th 53

Ibid. p. 5.
Il ,Lark Roger 13. Oferings snitAstelkaint in New York State &condors &Wel &Smote 1947-48. (Un-published thesis, Cornell Unlvtrolty, 1651, Ithaca, N.Y.) pp. 42 and 102.State Department of Education. Biennial Report 1917-1068. Raleigh: The Department, NM
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In a sample made up of 16.5 percent of the public high schools inOhio, Koelsche °found in 1957-58 the following percentages of schoolsnot offering various science subjects: Genera/ *ciente, 8 percent;biology, none; chemistry, 41 percent, physics, 55 percent.The following percentage of grade enrollments taking the variousscience subjects was reported from the same study: General science,so percent, biology, 74 percent; chemistry, 37 perct\nt; physics, 23percent.
From the same study the following clam sizes ere reported:general science, 30, biology, 28, chemistry, 21; physics,

Six Westin States

Clark 10 reports that a study by H. Knapp of small schools havingenrollments below 100 and located in six Western States revealsthat from 1 to 78 percent of these schools did not offer certain sciencecourses during the school year 1967-58. The findings in four courseswere as follows:
Aurae Pear* br total admitestvassest

4-14 11-41 66-74 U-90General science 50 37 24 17Biology 42 40 17 1Chemistry 78 57 55 47Physics 78 68 55 52

losiaebas Mork* L. Ths Moho of limmisrp &kw Agetellms in Nis dalate of OW. Toiede: t1nfirar-
oily of Ohlo, UK 12 paw.
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Population age group 14-17 10,635,000

Pupils in grades 9-12 7,841,000

Pupils enrolled in MATHEMATICS 5,108,000

Pupils enrolled in SCIENCE 4,670,000

Figure- 15.Pupils Enrolled in Science and Mathematics: Fall 195E1
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Figure 16.Mathernotics and Science Enrollments in Public High Schools: Specified

Years, 1933-34 to 1958-59


