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~ Facts about S ( Lo
e Entollmcnts"in - !
""" High School -

. Science and Mathematxcs

Bctwccn 1954 and 1956 thc rEcnta\c of 11ch grade pupils. -
. pe 4 8 pup
“ - taking: chemistry and 12th gradc pupnls taking physics
. increased.

ol prcpara:ory mathematics increased from 1954 to 1956. °

'3+ Between 1900 and 1956 the percentage of total high school
students ttkmg physics declined from 19 to 4.4, buc duting .
the same period the number increased from 98, 846 to
309,600.

4. In 1956, of all pupxls cnrollcd in thc 12th grade of public
“high schools, 95.2 percent could have taken physics or
chemistry. In other words, only 4,8 percent did not have

. ‘ ] access to such a course. - {?
o - etry,

5. Two-ﬁfths of the hlgh hool pupxls fook planc ge
a coursc usually requiréd for college entrance.

6. Oric hundred thousand high school seniots wete in schools
. offcrmg no advanccd high school mathematics.

7. chty percent ofthe 10th grade pupils in the South Atlanuc
. region took biology, but only 64.7 m2 the Pacific Coast
region.

8. The percentage of pupils enrolled in’ certain mathcmatics :
courses in one region was five times the percentage in
another region.

9. Four-times as many boys as girls took 12th grade mathematics.

10. The number of schools offcrmg ncxthcr physxm nor chem-
istry has declined.

. 2. Thc numbcr and percencage of puplls enrolled in collcgc o
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Foreword o ,'

THE CONTINUING SHORTAGE of scientists, engineers, and tcch-)

nicians-in the United States has Tncreased the national mtcrcst in
the pétential supply of such manpower. An adequate reservair of
trained scientific personnel can be obtained only as young people

arc intercsted ar an early age in science and mathematics and- takc '

continying courses in them.- a2
The education of a scientist cannot await the studcnt s collcgc
years. It must begin ac-least in high school. It is therefore im-

portant to study high: schoal offerings and enrollments in scicnce -

and mathematics as a kcy to thc Nanon s future p001 of scientific
personnel. - " .

» Among other qucstlons the followmg have bccn askcd about
high school science and mathcmancs

1. To what extent do high schools oﬂ'cr courscs cssential for pupil dcvclopmcnt
“ in mathematics and scicnce?s ' .

i

. 2. Is the number taking mathematics :md science adequate to meet the Nation's .

future demands?

-

. To what extent aré girls pursuing courses in science and’ mathematics?

<

What trends are evident in the various science and math?m:ltlcs course cnroll-
ments?

5. What variations-are there in science nnd mathematics courscs among different *
-types of high schools? . ‘

4

o

. How do enrollments in ma_thcmatics courses vary from region to region?

¥:

of the classes lend itself to individualized or- small group in.stfuc-

v ’

To

ck answers 1o these and stmxlar questions the Office of Edu-

catiory has made studies of scicnce and mathematics offerings and
enrollments. " The first study in 1954 appeared as‘Pamphlet 118 and
the second in 1956 is incorporated in the present pamphlet.

- E. Grenn Fr{tuerston,
b Acting Assistant Comnaissioner,
Division of State and Local School Systems...

J. Dan Hurr, Director,
Instruction, Organization, and Services Branch.

{ 1 .

. -
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Offerings and Enrollments in Science and
Mathematics in Pub%ic High Schools

Introduction | o

) . \‘

' The need for specialized personnel in science and mathématics in the .
_ United States has focused attention on the potential supply of workers in
these fields and on better methods of developing these workers. Public
" interest is evidenced by, the many articles that appear in the press, the
grants. that“organizations have made to improve mathemarics and science «
ceducation and in other ways. A single organizétion “The National Science -
Foundarion, supported 96 summer institutes in 1957 and 16 academic year
institutes in 1957-58, for science and mathematics teafhers.
The Phelps-Stokes Foundation sponsored a 5-year project in four southern
States for the improvement of science and mathematics instruction. The -
Ameérican Association for the Advancement of Science, Science Service
‘(through its Science Clubs 8f America, National Science Talent Search,
and Narional Science Fairs), the National Science Teachers Association
~ (together with its Future Scientists of America Foundation), and the
National Council of Teachers of Mathematics, have all been especially =
active in projects for developing our potential scientists.
Industry has contributed liberally to the support of summer science and
mathemartics conferences as well as to other educatiofial projects. These
arconly a few examples of the present mtcrcst in developing our narional
science potcntnal . . . :
o SN }
s . 1
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2 ,'"‘ ,SCIENCE AND MATHEMATICS IN PUBLIC HIGH SCHOOLS

Do the present shortagc of specialized pcrsonncl and the attempts at
improvement indicate that the schools have neglected to train students in

science and m.x:hcm.mcsi} Some persops, in their ‘concern for preducing

more scientists and enginefrs, have 5:.ucd " Fewer pupils take science and
mathematics today than 50° years ago,” and ° Our schools are not domg
a good job of teaching mathematics and science.’

, For several years, the percentage of pupils cniolled in gertain science and

mathematics courses’ declindd.  The present study shows that bctwccn‘

1954 and 1956, borh percentage and 1umbers increased.  During 1956-57 more
pupils enrolled in high school science :md m.uhcmancs-than during any

previous year in the history of our Nation.

If more pupils are taking science and mathematics, why is there a concern abaut
the :/:ortage of specialiged personnel in these areas? - Ts the quality of instruction
inferior .in science #nd mathematics? Perhaps the very excellence of the
product which thf high schools have produced has contributed fo' the
shortage. The sdientists who werd
vented and developkd machines that
mainkain'them. Efom our schools have come the engineers who developed
this machine agé=the very machines that.require more spccmhzcd personnel

and the'invention of more mgchmcs /

No single cause scems to account for the shortage of scfcnnsts and
m.lthcm‘mu‘m‘t Many factors have contributed to the shortage, among
them a period of low birth rate.  Our rapid cxp:msxon of technology has
increased the need for scientific manpower.t. The demand for unskilled
labor has rapldly declined while the dcmand for Skl”Cd labor has risen in

‘our industrialized socxcty H .

In addition to the increased demand for spccmhzcd personnel :lo raise
our standard of living, there are military demands. The world is cngagcd

fn an international conflict—a conflict of ideas——and, ywhether we llkc it

or gpt, we are in a racc with the Communists for tcchnolog1cal supremacy.

trained in our Nation's schools in-- "
ire more specialized personnel to.

The seruggle for the freedoms we so fondly cherish may be won or. lost

in the laboratory.  If we are to meet the. obhgmons imposed by the cold

war, if advances«in medicine, the humanities, and- che sciences are to
continue at the present rate, then che supply of specialists must expand.
Although more pupils are studying mathematics and science today than

at any time in the previous history of our public schools, yet: the number

seems to be insufficient to mget the demands.
How many schools provide opportunities for all pupils to develop their

potentials in mathematics and sciencé? What proportion. of our youth -

take scicnce and mathematics?  Are girls developing their abilities in these

areas? . How does the number of pv.('p.xls taking science and mathematics
T

comparc with the numbcr in 19542

hese and kindred questions are the
§ub1cct of this study. ‘ S

P

’
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OFFERINGS AND ENROLLMENTS . - -

*Overview = e .

: ThlS' study provides data on the offerings and cnrollmcnts in scxchcc and
mathematics in public high schools during the fall of 1956. The informa- '
tion was obtained from-a 10-percent sample of these schools selected atran-
dom.s The same scools were used for a similar survey in 1954 and the data
in that survey arc now comparcd with the data in the 1956 survey. Charac—

, teristics of the sample are described on pdges 48-41:

. This study reports the number and percent of schodls offering yarious
mathematics and science courses and the number and percent of pupils en-
rolled in these courses. It points out certain erroneous public statements 6n
high school science and mathematics course offerings and shows some of”
of the reasons for these errors and misinterpretations.  For example, one
statement says, 'Ounly a third of the high schools offer trigonomegry.”

. Should a person conclude that twothirds of our youth dd-not have an op-

. portunity to take trigonometry? Certainly not, because the high schools .

_ that do not offer trigonometry .are small ones, with small-enrollments.

. * "Only 13.6 percent of the pupils in the last 4 years of high school are
' »@ taking geometry.’" -Does this mean. that, 86 percent. of the high school
graduates never study*plane geometry? does not, Fxrst the geometry to
which the statement refers includes both’plane gcomctry and solid geometry.
Sccond, the percentage is based on the nymber in the last 4 years of high
" school and not on the number of the graduates. 1f the percentage of puplls
in the last 4 years of high school studying planc geometry in any ycar is
approxxm.ucly 25, it . would mean chat all pupljs study it, since plane ge-
ometry is usually offered to only the 10th gradc pupils (who constitute
approximately 25 percent of the number of pupils in the last 4 years of high
school).  Perhaps this basc (the total number of pupils in the last 4 years# -
of high school) has contributed to many misinterpretations. '

It may be clearer to report enrollments in terms of the percentage of pupxi\s
in the grade where the course is normally offered.  In this casc, the base is
the number of pupils in the grade rather than the total number in the high
school.  For example, in 1956, the number of pupxls s, udymg trlgonomctry
was 9.2 percent of the number of 12th gr: ade ;.}u/w/——thg grade tn which
the course is usually offered.  Based on the total number of pupils in grades
9 through 12, the hg,urc would be 2.9 percent, “which could bé misititer- e
pretced.  This study prucnts the data both ways and compares them wx:h
the 1954 data. '

Based on the grade where the courgg is usually offered, the percentages of
enrollments in ccrmm science” and mathcmaucs colifses i in thc fall of 1956
‘were as followa :

'

1 For other science or mathematics courses, sce’ pages 12 and 31, - : o
v K : '

10
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: \4 B8CIENCE AND MATHEMATICS IN PUBLIC HIGH SCHOOLS o
. N v : ' .

1. Enollment in biology equaled 75.5 percent of the number of pupils in !h’c.lolﬂl\
ZRrade; in 1954 the figure was 72.6 percent. ‘N, E

. . * < "
1 Enrollmenc in chemistry equaled 34.6 percent of the number of pupils in the 11th
-grade. in 1954 the figure was 319 percent.

3. Enmllmcm.in physics equaled 24.3 percent of the number of pupils in the 12ch grade;
in 1954 the figure was 23.5 percen - s :

4. Enrollment in plane geometry cquated 41.6 percent of ehe number of pupils in the 10ch -
gradc; in 1954 the figure, was 37.4 percent. 4 "

5. Enrollments in ingerniediate algebra equaled 32.2 percent of the number of pupils in
the Lth grade; in 1954 the figure was 28.5 petreent. ,
" This study also reveals the changé in the percentage of schools offcring;k‘_
the various mathematics and science courses.  For example, in 1956:
1. Of thase schools with 10th grade pznpils‘ 90.3 pcrcc'nf offered biology; in 1954 the
figure was B9 percent. - s !

. _ 2. Of those schools wirh 12¢h grade pupils, 18.2 percemt offered neither chemisyry nor
~ physics; in 1954 the figure was 23 percent. ’

3. Of those schools with 10th grade pupils, 81.2 percent offered plane geometry; in 1954
the figure was 78 percent. ' N

A - B . . -
- Tt should be pointed out that cnmcnwols that do not offer

advanced écicncc and mathematics courses ar usually small. -These data

- arc given on pages 15 and 24, , . o
" This study shows that the average class size is slowly increasing. The
large classes.are in the 9th grade.” These large classes make individual -
attention, at a timg when high school pupils need it most, difficult if not
impossible.  Alsd unequal teacher loads and unequal educational oppor-
tunities for pupils arc revealed by the yariation in- enrollments, offerings,

and class size among geographic regions.

[4

 Schools Offering Science

. v
.

) The 1954 study of offerings and enrollments includéd the science offerings .
4 in the last 3 years of the sccondary school. In this study general science o
at the 9th grade level in all types of schools has been added. . .

This sthdy shows that 85.3 percent of sthgols of all.types which enrolled
.pupilsin the 9th grade offered general science. . The perceatage of schools
... that cnrolled 10th grade pupils and@jﬁrcd biology as a science'increased
. # slightly from 89 pereenr in 1954 10~90.3 percent in 1956. For ‘schools
enrolling .11th grade: pupils and offering chemistry,, there was an increase )
- ' 'from 57 percent in 1954 t0 63.8 percent in 1956.  For schools enrolling 12th,
* grade pupils and offering physics, there was an increase from 52 percent in

1984 ta\6.8 percent in 1956. ' : '

11
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Thc r.mgc in the percentage of schools of various types, that entolled Sth -
grade pupils and offercd. general science was aboue 10, For thvndcd high
schools 1t was 79.8 pereent of the schools, for junior-senior high schools .
83.8 percent, for regular 4-year high schools 85. 1 percent. :

The schools that did not offer biology wcrc, in general, smnll ones.

.«They enrolled nnly 3.3 percent of all 10th g,rqdc pupils. However, their-
average 10th grade class size was 34.3.- ‘This condition did not change ™

markedly between 1954, and 1956, .7 o
’ ) y\
R
- . | )
All other .
9th grade pupils
9th grade = .i .
pupils enrqlled in S
general science
a
Percent of ‘),(b'gr:tdvc.[.);lpils in
v "~ general science: Falt 1956

[n this study, 1,636 schools had pupils ¢nrolled in first year biology.
This was 903 percent of the uh()()h that had 10th grade pupils.  Of these -
1,636 schools, 1,145, or 70 percent; offered biology to only 10th ‘grade.
puplls B86, or 23.6 percent, offered it to multigrades; and approxnmucly
100 schools, or 6.4 percent, offered 1[ cither to 9th grade pupils ()nly or, to
1lch grade pupils only.

Of the schools with 11th g,rldc pupils, }7 1 pcrgmt ()!ﬂrcd chemisery as
an 11th grade subject only, while 62.9 percent offered ‘it in. more than one
grade.  Physics was taught in 48 pcrunt of the schools as a 12th grade

subjece, and in 52 percent it was offered on more thm one gmdc Icvcl
BT 057~ A o

O
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. 6. SCIENCE AND MATHEMATICS IN PUBLIC' HIGH SCHOOLS
3 The pereentage of schools which offered chemistry in the fall of 1956
was about 7.0 percent greater than those that offered physics. About
63.8 ‘pereent offered chemistry and abour 56.8 percenty physics. “Some
Lrscd the plan of alternating beeween the ewo.  (In such cases, schools with
small enrollments sometimes offet chemistry to both 11th and 12¢h gradc

pupxls in 2 given year and then offer physics to a similarly’ combmcd group .

‘the following year.  Thus, a pupil can,get both subjects but it is necessary

for, thq sthool o affer only one of the two courses in 1 given year.)
Th/l'_ 1954 study of offerings and enroltments showed that 23 percent of
-the schools ottered neither physics nor chemistry and that, on rhe average,
these schools had & 12th grade enrollment of only about 17 pupils, amd

- contained only 5,8 percent of all 12ch grade pupils o public high schools.
The, 1956 study shows a decline in tite percentage » schools which oﬂcr

. neither physics nor chemistry to 18.2 percent. wse schools had
average 12rh gruic carollment o( 18.6 and contaioed 4.8 percent of .111

Cpupils enrolted 1n che 12th L,r.uk This means that, of all pupils carolled
in the 12th grade of the public high schools, 95.2 percent could have taken
physics or chemistry and only 4.8 percent did not have access to these
courses. This 1s about one percent less thian for 1954,

Tavsre 1. Pereentage of schools offering certain scicoee courses: Tall 1054

and fall l‘_)i(»

-
- Porcene ot schools otferning coues
A high Regular 4= | Seaior high | Juntor-senior | Undivided
Coutae . schools vearhigh 1 school high school | high school
school e
’ : E
| | - | | -
FOSE 1956 1954 T 19se - 1954 | 1956 | 1954 | 1956 | 1954 | 1956
. . ' 1
. |
. i )
1 H 3 4 vod g7 8 9 10 1§
! 1 |
Gencial wience S5 Pran ] .7 53,4 798
Biolog : R TR BSOS T o 970! DA AR B9 47.0"
Chermsony YT oob s ST, 80 % ‘ DRI AN oY [ 707 50 4 4
Phiystos - S a6 N ERIREE VAR DD o7 | 656 +3 4954
Notther phvsios n ' ‘ f s '
Cheman AR E N AR A B ) prloos et 2

Table I shows the percentage ab schools, by tvpe, offering certs m'/(icn(c

ol o the tall of 105 and the tall of 1950, For all .\xlmulx(u re has

o

KN
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' OFFERINGS AND ENROLLMENTS o7
) _ _ -

been an increase in the percentage offering the three specialized sciences,
biology, physics, and chemistry. The largest percentage gains in these

.offerings, 6.8 for chemistry and 4.8 for physics, are in those courses about

whitch there has been greatest concern.
. Table 2 shows a distribution by region of the number and percentage of
schools having the 12th grade which offer neither physics nor chemistry
and ‘the numbpr and percent of pupils affected in cach region. The wide
variations from region to region mighe raisc some questions about science
offerings.  Why, for example, in the West North Central, t}lc East South
Central, and the West South Central regions should chere be such a high
percentage of schools having the 12th grade which offer neither physics nor
chemisery? = ¢
“This study shows that public high schools offer not only general science,
biology, chemistry, and physics; but also advanced general sctence, and
other clective advanced science courses.  In the s;implc, approximately 6
percent- of the schopls having the 12th grade offered advanced genceral
science and 14.5 percene offered other elective advanced science courses.

About half.of the schools in the study offered advanced gencral science:

as a 12ch grade course only and che other half offered it as a multigiade
course.  Of the schools offering other sciences, 30 percent made  these
courses avatlable i\l the 12th grade and 56.8 percene made them muleigrade

offerings. v
M A\

Tanee: 2. Numbee and pereentage of schools, by peographic region, having
the 12¢h grade bue otfermy nercher chemistey nor physics, and number
4 . roo . . . ) -
and fercentage ot papils atfecred: Fall 1950

g_ ) . P e
Gcngr.qﬂn( region ! Schools RN Pupils ,
No ' Name ! Number Pereend | Number Percepe
; . . ' L
1 2 3 1 b H
» £
1 New Eogland 0 0.0 . 0 0.0
- Muddle Adhanti ‘ 5 28 205 1.3
. EFase Noveh Central I 25 ] 7.7 416 l.o
' West Notf Cenrral 2 Db ! 219 1404 9.7
: - South Atlanaw - 3 1 g 4.0
o Fast South Centratl : R 25,2 Vol 1.3
; West South Ceneral i 106 f 10,9 C19YY 15.0
4 ’ T Mounta 5‘ 1 1.8 125 ; 2.5
9 Pacite . Y] 1‘ S 98 0.8
| L

Y Eor tdennibication of Stares comprniy cach regon, sce table M, po420
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8  SCIENCE AND MATHEMATICS IN PUBLIC. HIGH SCHOOLS

°

—12th grade
pupils in schools
offering. neither
physics nor
chemistry

100

80

60 f——

All other
12th grade

40 pupils

Fall 1954 Fall 1956

Percent of 12th grade pupils in schools offering neither physics nor chemistry:
) Fall 1954 and Fall 1956

Enrollments in Science Courses

‘Table 3 shows che percentage of pupils in the last 4 years of public high
schools who have been cnrolled in certain sctence, courses from 1890 to
1956.. These percentages are based on*the total high school enrollment.
General science and biology, the newer courses in the nsual high school

‘sequence, have shown an almost seeady groweh in pereentage cnrollment

since their inception in che firse 2 decades of the present century.  On the
other "hand, of the two older scicngds,S¢hemistry has cemained about
constant percentagewise, while phyvsics has declined steadily from 22.8
pereent e 1890 to 4.6 percent in 1954 and <14 percent in 1956,

In rerms of the total high school populadion, general science enrolls
utore puptls than anv other science. General science s most commonly
offered and required as a 9ch grade subject. e appears as a muleigrade
offering 10 onlv about 8 percent-of the schools. S()_l 1c of these schools,

usially the smualler,ones, alteenate gencral scicnce y/it biology in the Yelv
and 10th grades mmuch the same manner chac physics and chemistry are’

somenimies aleernated in che Later prades,

/
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TABLB 3. —~Pcracnmgc of pupils.in the last 4 years of public high schools
in cerrain science courses: 1890 to 1956-57

- : e e e h g e
P:;c:nr of pupils : - Percent of pupils
Year R "l"" ""_“”I"""""" Yecar -
Genceral|Biologyi Chem- | Physics. - {GeneralBiology| Chem- | Physics
science | istry * | science istry
| 2 3 4 5 1 2 3 | 4 5
1890 ) 10 ) 22,87 1928, 17.5 | 136 7.1 6.8
1900, 7.7 190 1034 17.8' 14.6| 7.6
910, 1.1 6.9 4.6 | 1949 . 2081 1841 7.6 5.4
| 15 F PR C69 .y T4 2 eS| 196 |0 7.3 4.6
19220 .00 18} 8.8 7.4 8.9l 19563, .. .. 21,8} -20.5 7.5 4.4
A - ~

! Bl:nmnl Sun:v of Educarmn in rh: Unu:d Sr;u:s 1948 50 chapt:r 5, Oﬂ':rmgs and Enroll-
ments in High School Subjeces, 1948-49, p. 107, table 7. Washington: U.' S. Government
Printing Ofhice, 1951

? Brown, Kenneth E. Offerings and Enrollments in Science and Mathematics in Public
High Schools, Pamphlet No. 118, p. 11, table 5. Washingron: U. S. Governmenr Printing
Ofhce, 1956.

3 Esumates based on chis scudy.

Since biology replaced bot.\ny and /o()l()g) in the high school sequence,
it has shown a steady increase in the percentage of public high school
pupils which it enrolls.  This tncrease has been at che expense of enroll-
ments in zoology, botany, and physiology. In 1910 the percent of pupils
in the last 4 years of high school who were taking biology was:1.1,-and by

6.3 - .

1954 had increased to 19.6. The present study reveals a furcher growth

in the past 2 years to 20.5 pereent. Biology, most commonly offered as

a 10th grade course, appears as a mulngr.uk offering in only about 8.9
“pereent of the schools. :
In 1900, 7.7 percent of the public high school population was cnrolled

in chemisery.  Since that time, the enrollmenc in chis subject has, for the
most pare, remained nearly constant at about 7.5 percent of the total high
school enroltment. Care needs to be exercised in the use 0{{1\is statistic
since on first glance 1t would appear that chemistyy asa scicncg, in the public

high school has made litedle or no progress in terms of entollment since

the turn of the cenfury.  In fut misle: ullng conclusions of this sort have

been drawn.

Cluse scrutiny of these dara reveals that, \VllllL the percentage of high
school students earolled in chemiste y las remained quite constant over more
than a half century, the werrs! enrollment has increased nearly 13-fold or
from 40,084 in 1900 o an estinated 519,900 on the basis of chis'stady.
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10  SCIENCE AND MATHEMATICS IN PUBLIC HIGH SCHOOLS:
(?hcmistry appears’to be offered as a multigrade subject more frequently
than as an 11th grade offering.” : -
The stcady decline in the percentage of public high school pupils taking
physics, which has been in effect since. 190@}35 furcher revealed bv the
present study.  The 1954 study of enrollmenys ?éb-cglcd that the percentage
‘enrolment had dropped to 4.6 percent and this;;,'f:s,‘gpdy shows a decline
to 4.4 percent. . : ' ‘

* This steady decline in pcrc'cntagc enrollment over the page=half-century
and more should be interpreted with caution anl a full understanding of
the facts. It in no way should .be interpreted, as has been the case-with
-prgvious statistics, to indicate a decline in enrollment in the subject. In
1900, for example, 19 percent of-the pupils enrolled in the last 4 years of -
public high school werce enrolled in physics. The actual number reported
was 98,846, At that time physics was a 10th grade subject and usually
required of all.  In 1954, the percent had dropped to 4.6 but the number of
_pupils enrolled had increased to 302,800. The 1956 study shows a further .
decline to 4.4 percent of the total high school populatign and yej in the

3
«

Percent . \
100 [
© 11th grade
i : pupils enrolled
80 — —— k- in chemistry

N

40— All other

11th grade
pupils

20 ——

Fall 1954 ‘Fall 1956
Percent of 11th gmdc‘pupils in chemistry: Fall 195 and Fall 1956
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Pércent :
100 : R
'12th grade
2 pupils enrolied
- %80 p——— - in physics
,
60 | _
. R ' "
40 pb——o —_— All other - )
‘ , 12th grade
. pupils
20 b— _— |
ol

Fall 1954 - Fall 1956

"Percent of 12th grade pupils in physics: Fall 1954 and Fall ll‘)‘)()

pertod from 1954 to 1956, the numbcr enrolled, it is estimated, has in-
creased to about 309,600. During the $6-year period from 1900, the per-
centage enrollment has decreased from 19 to 4.4 but the actual numbers
enrolled have more than tripled. . ’ )

The number of 12th grade pupils enrolled in 1956 was 18.8 percent of the
total enroliments in the lise 4 years of the high school. The 4.4 percent
therefore indicates that the number enrotled in physics at rhat time was
cqual to about one-fourth of the pupils in cthe 12¢h grade—the grade in ‘
which physics is usually offered. 4

Advanced general science enrolls ;ippmxilnz}tcly 1.2 percent of che rotal
high school populationor 6.1 percent of all the pupils enrolled in the 12¢h
grade.  The data do notseem to indicate that his course 1s widely accepted .
By region, the course appears to have its heayiest enrollment in the Middle
Atlantic, East North Central,and West Norch Central arcas.

Enrollment in sciences other than those specified above and offered as a
part of che curriculum in che public high schools attract about 2.7 percent
of the total high'school population; grades 9 chrough 12, An estimace for
che Nation s a whole, based on the sample used in chis study, is 188,000

v
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pupils in grades 9 through 12 enrolled
constitute the commonly accepred sequ
to identify these as specific sciences.
they range over a wide v

TabLe 4.~-~E.nrollmcnts; by type of school,
expressed as percent of pupil

\

12 - SCIENCE axp MATHEMATICS IN PUBLIC HIGH SCHOOLS . -t

in sciences other than those which .
ence.  This study makes no ateempe .~
It is quite reasonable to assume char

ariety of specialized courses.

in cereain science courses
in grade where course is usually offered:

Fall 1934-and fall 1956 . “
. — | “ . . "-”W’Avi S ;‘\.v, ———— 1{ pe—
. Percear of pupil%’ !
Grade|  All high ! Regular Senior Junior-senior 1% Undivided
" Course level schools | d-yeur highschool [ high scheol | high school
- ) } high sr{iﬁgl ‘ _
: | rese | 19se | 19sa {1956 | 1954 | 1956 | 1954 1956 | 1954 | 1956
\ T B g R <_A..,,~ P S e [, RSN N S
1 I A 5 6 7 <] 9 | 10| 11| 12
e JEVVE U .,F«‘ R ey T SR GOSN J U IS AN R
General K
scienee . 9 . 67.0 .. ...|700 (.. .| .. ce 7002000
- ._‘..!.*jolog;:._.u_‘,_..M;‘,,‘T._w.ﬁi‘ J2-6.1-75:5-| 7257672769167 69.7 | 727 | 8L O] 76
Chemisery | 11" ALY A4.6 132,11 33,5 130.7 | 36.2 | 32.5 | 35.1
Physics L2y [ 2401217 12000 | 261 | 249 | 26.0

Table 4 shows a comparison of science ¢rollinenes for 1954 and 1956,
based on the number of pupils in the gran‘ where the course Jis usually
offered.  Comparative data were not available for general science since
this subject was not included in the 1954 study, *The data indicate thac
for regular 4-year high schools, 70 percent of all 9ch grade pupilsaye enrolled
i general science. The same percent is enrolled in junio,}:jnior high
schools, and a slighdly higher percene (73.5), prevails for general science
in the undivided schools. The 67 percene shown in column ¢ includes all
schools used i the seudy.  The biology enrollments in all the schools in
the scudy are equal 0 75.5 percene of che pupils enrolled in the lOth'grnd/c.
The percent has increased from 72.6 to 75.5 since*1954. o
The data for chemisery and physics are interpreeed in a similar manner.
The number df pupils earolled in chemisery in all schools in this study is
cqual to 34.6 percent of the pupils in the 11¢h grade, the grade where chemis-
ey is most commonly taken.  The enrollment in physics for all schools in
the seudy is 24.3 percent of the number of pupils corolled in the 12¢h grade,

‘the grade where thae subjece fs most commonly taken,

g
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" Physics was the only scigace in Which gains in pcrccnta‘gc enrollment by’
. type cf school were not consistent. In senior and ]umor senior high.
- s¢hools, physics showed $pibstantial gams at the same tme showing per-
cchtage losses in enrollment in the other types. of schools. When all,

schools in the study are considered Jirrespective of type, percentage gains
for 1956 vver 1954 appear fdr each of the spccn}lancd high school sciences

’I’qblc S shows a comp;mson for 1954 and 1956, by gcographlc region, of
the percentage of pupils-carolled in certain science courses. - Again in this
table, data are shown for gencral science only, in 1956 since the subject was

not included in the 1954, study This table should b¢ interpreted as follows:
In chlon 2 (Middle Atl.mnc) the number of pupils enrolled in chcmls:ry

it 1954 was 39.8 percefe of the pupils in thc 11cK gmdc for the same region
in 1956, the number was 41.8 percent.

Table S shows some mtcrcs:mg patterns of variation in pcrccntagc enroll- |

ments, both from one science subject to another and from region to region.
Generally, thé pattern shows a trend toward increased percentage enroll-
ments 10 all sciences.  The range in percentage enrollments in the various
sciences from regiofi to region raises some slgmhcmt questions. The range
for gencral science is from 90.6 in the Middle Atlantic region ™y
the Paciic.  Why should the percentage in the former be twice

P

latter? B

Although thc rmgc m)fcrccnt ge cnrollmcnt n blology, from one rcglon

to another; is not so greak as for general science, it is greater than for cither
chemistry or physics.  The range is froni 90.0 percent in the South Atlantic

region to 64.7 pereent in the Pacific. What are the factors causing 90
" percent of -10th g,r.ulc pupilsin the South Atlantic region to cnroll in-

bmlog as compared wich only 64.7. percent in thcf’auﬁc regiom?

For LhCl]llb[ry, the range in percentiage enrollments is from 41.8 in the
Middle Arlantic region to 28.2 in the West South Central region. = For
physics, it is from 36.2 in the Middle Atlantic region to 13.5 in the West
South Central region.  Again it may be asked: What factors are at work in
the Middle Atlantic States to cause more than two and a half times the per-
centage of pupils to take physics in the 12¢h grade than in the West South
Centrat States? For each of the ranges mentioned above, the higher
percentage enrollment comes from an Eastern region while thc lower
percentage comes from a Western region,

Although subst mn.ll gains of 9.2 and 4.6 in percentage enrollments in
biology and ghcmlstry, respectively, were made in the West South Central
region, the percentage enrollment in physics in the same region increased
only 0.7 percent between 1954 and 1956, This"West South Central region
has twice as many high schools as the New Eﬁgl and region and enrolls
one-third more pupils, but graduates only about two-thirds as many pupils
who have had a course in physics.

437138 057 - -1
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Tmn ) *Enrollmcnts by gcographnc rcgum in et seenc court expressed s thc ptrccntagc\f pupls in grade where 5
\ S counse s usually offcrcd Fall 1954 and fall 1955 “T
. R S ——— . P e "
| | o L
o | Percent ofearollment, by pogaph rcginn L ‘ N
—— - | | S/
Couse - |Grade | | :
' New Engl:md' Mnd dle- | EastNorth | West Norch " Sourh Atla% EastSourh | WestSouh | Mountsin | Buifc
e i Alancic” | Cental Ganel Coral | Gental : >
:,, ' T = = B Fy — ?
R 1954 | I ;1954 6 954 106550505 a5 | it 1| 141 || | '195'6'\“
: >
e [ ‘_.__..__ ,,_\.., ! [N i e 3 | e .-....:.,_..-_-..._.. --..-*‘_4|._—_-.---*--.-- E “
o Vi34 EENAREE AN AN RETARTRRTERT ool nw 3
. : \ . ' ' ‘ ! 1, ‘ W
PR I T T T | ‘ T E
GenealScioce | 91800 (906 [ o BT 86 s gy R
Biology. .1 101 67.8 | 66,9 N0 01 61767704 [ 1381877 | 90,0 BT 631755 6] 8.0( 608 gy O
Chemisry. .. [ 1119971 3000398 408 309 | 1 BONILY| 28| 35608 351/ 36| 82 06| 350|185 | 10
g s 3 62 8 8 s P50 s e sy B38| 11| 0o
N T B R
R T e e e M
'For names o the Sates included in the region, see table 24 p.AL | Y
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Tuw 6*-Numbcr and percentage of schools and their cnrollmcnts and pcrccntagcs where c¢rtam sc1cnccs wre not
. offered: Fall 195

- - ~f—
) Lo Course
. No biology  No physics o chemisty \\ No e
| Region v\ | ' ,
. ) ‘ i \
Kv | Shools | Encollment | Sehools Entolment Schools | Earollment
‘\‘ "\ / @ ' R | T ’ ' | k ~ R
; |Numsee | Percene Nuunber | Perce (Number | Percent |Number | Percent Number | Percent Number | Pereent
) R I BN N "
S /20 I T S T I R N O | I A | G D ' A A ¢
x - - o i U A I A
: | | 1o
* Al regions.... ... R ol 1509 600 33| 3| I8 60| 48| IM| 154] 480| 38
New England . ol TS MY LT)0p 00 SO0 00) 0 00| -0} 00
Mlddchtlamu .................. S 9 SIP LB 44 S| L8| M| L3 4] 21] 18| 06
BastNowh Cenwal ... )3T M| 09 ) 1T A6 Lep A 65| N9 L
- West Noeth Cenerd] L 7o 6 1.8 S| 50| 9| 8.0) L4 97 R BI LM 1S
South Atlantic. .. o SO T 1 2 0 LI 1 V0 4 O P (15 I 1
East South Central .. e ST 09 T 60 9| L W W3 m| 14 e 1S
© WerSouhCoal | B DAL L8| 63| - 08| 9] L) 150|T W| m6) L)
Mowntain. . ... 16| W 44) 2| 106 12§ 59103 10 1.1
ucific. OSSO U1 R 1 1 I 3!

139‘

=

¥

Table 6 to b read s follows: In New England, 7schools (9.9 percent of he sample with 1o gradc) offcrcd w
biology. These schools had 322 or27pcrccn t of the J0th grade puplls in the samph; Thc dther courss are to be inter:

| prctcd smilarly, except that che 12th g adc i the base.
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16  SCIENCE AND MATHEMATICS IN PUBLIC mGH,scH'oons n

' TasLr 7. —-Enrollmcms in cerrain scxcnccs and thc ratig of thcsc enrollments
to enrollments in grades 9--12 and co cnrollmcnts in grade where su}olcct -

1s usually offered: F’all 1956 - , . -
Sample * Estifnates for United States
" R ) - ‘ . - . .
Subject Ratio | Ratio : , Ratio | Ratio
~ Enrollment | grades | subjece | Enroliment grades | subject ‘
' 9—12 | geade 9—12 | grade -
’ g : 2 3 | .47 5 ¢ 7
< General s.cicncc S 144, 584 216 67.0 | 1,518,100 21.8 67.3
Biology T 136, 159 20.3 75.5 1, 429, 700 20.5 74.0 .
Chemisty .. ... ™= s0966| 76| 46| 1900 7.5| 344
3 Phvsics. .. ... ... . 30, 649 4.6 24.3 309, 600 4.4 24.5
Advanced gcncml science ., 7,716 1.2 6.1 77, 900 1.1 6.2
Other sciences. ... % 18277 | 27| 14.5 188,300 | 17| 14.9
v . . o ;' , -. ° .. S
<%

Table 7 shaws the number and percent of lepll& cfro“cd incercain sciences
from che 5nnpl<: used for chis scudy and from gstimates for chie Nation. _
~.These daca are ro be.interpreted as follows:. T huc.wcrc-144-~584 puptls-en-r -
rolled;in general science ini the schoole of the snmplc- This namber of- ..
pup(ls was equal t0:21.6 picrcent of all pupils enrolled in grades 9--12 and
also equal_to. 67 0 percent of all che pupnls enrolled in the 9ch grade in the
schools qu[ll(. sample. When chese data are projected o che n: attonal level,
itisestimated chac 1 ,518,100 pupils are-enrolled in 9ch grade general science.
This nupiber of pupils is approximartely 21.8 percent of all pupils enrolled
“sin gitades 9--12 and 67.3 percent of all-che pupils enrolled in the 9ch grade
over the Natton,  Similar interprecations age to be made for biology,
chemistry, physics, advanced general science, and * otllcr "sciences.

e g et

v

* Vo BN s

-~'t~Rat1o ot Boys to Girls in Science Courses

A \u(x'u made by Philip G. Johnson * in 1947 48 f()nnd th.xt ‘30 pcru.ﬂt of; o
the pupils rlklry chemisery: and 71 perceat - nkmg physus were boys.. L
Tuable 8 shows thae for chemistry 56.9. percent in 1954 and 58 percent ‘
for 1956 were bov-. Alchough che oportion of boys enrolled in physics N
tncreased from 71 percenc in 1947 (0°78 percent in'1954, ic has remained faicly -~
constanc for the past 2 yoooo sinee this study shows a 77.8 percent encollment

in 1956,

’_]nhnsun Phllnp G The lc.u}[n;, of Science in Public Hwh Schools, Bullerin 1950, No. 9.
Washington: U. 8 (..n.mmru( I’nnmnb, Oftee, 1950. . :
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All science courses except biology cnroll more boys tfan girls. In bi-
ology, the percentages arc about the same, 49.5 percent - boys . and’ 50.5 -
percent girls.  In many schools, biology is taken by practically all pupils

* because of local school rcqu1rcrﬁcnts and limited ochrmgs in other scicnces.

Tasre 8.—Percent of pupils who are boys Int certain science courses in-public
hngh schools by typc of school: Fall 1954 and fall 1956

e w R

Percent of boys

S 7

Grade|  Allhigh | | Regular 4- | Senior high | * Junior- Undivided

Course level schools * vear high school senior high | high school |
. schmﬁz ' ‘ “.school’

1954 1 1956 | 1954 | 1956 1954 | 1956 #1954 | 1956 | 1954 | 1956

B i U AU PR SO U

56 [ 7| 8| 9 (10|11 12

[ESUSSRRE IO S S R PO S D P, [ I O

-
L]
w
S

General )
science 9 53.0 oS4 o sSs|L 52.3 ... .. 52.0
Biology . . 10| 491 1 49.5  48.9°049.7 | 47.6 | 49.0 | 49.9 | 50,0 | 48.3 | 49.0
Chemisery [11]56.9 580|571 |58.0]555({59.0(580]|57.155.2] s6.4 .
Physics, 121779 077.8 1 87.1 | 79.0 | 76:0 | 80.0 |.76.4 | 75.4 | 72.7 [ 75.2".

|
i .
siences L 121627 | 620 | 57,5 [ 64.5] 60.5 | 621 | 70,9 | 63.7 | s3.0 1570

Tlu propotcion of im)\ to glrl\ carolled in 9th grade guurll science
18 very nearh the same for all typcs of high schools in this study. (Sec
Table 8.) Over the past 2 years, the ratio of boys to girls enrolled in high
school biolegy in all types of schools has réinajned about constant With a .
slight tncrease in the percentage enrollment of boys. - The racio-of boys:

cnmllcd in chemisery increased \hghtly in senior high’ \dmols but remained " ¢

fnrl\ canstant tn_other types. Althouph thc overall pattern in physics
showed thc pmpnx tion of boys to gnl\ rem; atning about coustine from 1954
021956, there was a decrease in rcguhr 4-ycar high schools from 87.1
percent boys in 1‘)53 to 79 percent boys in 1956.

ln rhe regulard-year high schools, 79 pqunt uf physics mrollmcnts

+"were boys, whlk in the senior high schools it wis 80 pereent. ()nc mu;ht

expect the® pcrgcmu' of giyls king phv\lu to be less in seator high
school} than m regular 4-vear high schools, since the senior high suhonlx
usually have larger enrollments with a Lmlupondmylv greater number of - .
clculvc COUrses, N

[t s po\slbl\' true that the selection of physics by girls is influenced more
by other f; umn than those caused by vart; ugons i the type of school.

24
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TABLB 9 --Pcrocnt o puplls who ate boys i certan sciene coursps in pubhc hlgh schoals, by gcographlc region: Fall 1954

vl v
L

< | :md fall 1956 .
‘ o Pcrccnt, by geogeaphic regum“

C.o‘ursc All regions | New M'idd.l‘c EastNoreh | Wes Noreh |~ South | Eaeroutht West Sdud'i’ Mbu}xtain Pacific
Rt England - Adlangie Cfntr:l | ‘anml,‘ Atlaatic - Central Central - ‘
098 | 1954 54 | 1 | s |1t |54 1| | ot | 196 | 195 156 1 {1
T *v" T B “""“ B Y b - &'—m
P B3 s e b o i s 60| | ]y

\ Genel R | | :
e i B0 sl sl gl 75
Biology . (018514891 9.4 49.8\'50.03 1. SO0 L8R 147 40,0500 9.2 1507 05151508 497] %06
Gy | 7.0\ 801566 387)0.1] 531385\ 500 | 906 | 80133 |58 | 516 [ 508 617 608 | 601 |64 519 |
WO N2 08 1) T3 60 01| 807601702\ 119| 67447 | 10| 9| w3 Theris | by
Ocher T F O
i Jm 2TOTVOOTLYITLE 16131905 SL2 344556100 |559 | 51| 56 856 | 66 e |56 %
UFor names of thc'Statcs tncluded in the rcgim{, see table 24, . i o
e « '
| SR ®» .
% o 4 ‘ v , .', r"J.:w
B : N .
| 2[" K
' ‘ L
) | i & !
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el abiut rhc same conditions from region to tegion as
 prevad) from one type of school 1o another (table 9);
Averagg.eirollments in general science are slighly lnrgcr
than,those for bialogy; on the average, the class sze for

bology s l.u;,u than fm thumstry, A,hd for chemisty

[Kc

[Aruten provided oy eric

s4dara.

v tegions, the overal patiern was reasonably.constant.
" Thei1996 daca show abou the same gartin of variation of
* average class sz for a given subjec from rcgion 1 rcgton

asdid the 19

'I“‘..q; o 'u ! i3 4
B a Lo “‘ ' i ) .
* . Tanun 0.~ Average clas siz, by:geogeaphic region, of cerain sciace courses: Fall 1954 ang fall 1956 -+
- PO o Average class size, by gcographiqmﬁibﬁ |
"-".‘ , ‘ | ‘\‘ ,‘. e __. e s s et st 1 2 et e 1 .h.u_._..m..._n.-w.__..__._._.T.*n.._.h,.
Cose - NewEngland Middle |'Bast Noreh | WescNorth | Sourh | EastSouh | West South | Monnwain | Pac
'y A | Conral | Gentral | Adandc | Cenwal | Cenerl |
¢y o \ L S A o
A954 | 1956 | 1954 | 1996 | 1954 | 1986 1 1954 | 1986 | 1954.¢ 1996 | 1954 | 1956 | 1954 | 1996 | 154') 1986 | 1954 | 1986
,1 R NRNANRNRN
N R AR AN RN A AR AN TAN AR TR AR
‘ ‘.__w..,m SR DR S Ay L.‘"'.' - '5'“““ "‘,'“'“““ j*\_*__ - - kfl‘./:' )
T P I T B . - it
General sutence. . 04 303@? N0 [ 15 6] Y| 16.4]. k) 9.9 -
hikogy 150,204 109 109173 265 207 [ Th9 | S| 9| 05| 265 | 19 | 100} 7 061 | 87| 19
Chemisiy ", | 2LH 200 25,6 | 8.1 207 [2L1 104 [ 200 27|05 207 2191 9.3 {22 (210|209 103 | 039
Physcs . o L0200 04| LS| 194195 (14|10 9.0 1197205 ] 20.6] 164 179.';19‘:'0 198185 19.7,
Orhersins | 128 .9 280|167 42 (256 37| DA [ 186 4| 26| 0| 102 | 3561300 | s 59| 19
Table 10shows by region a comparisor for 1954 and 1956 Turgerthan forphygics. - Although thore e some changes’
“of the average size of various suince classes. These datain che average class siae between 1954 and. 1956 within

aszv
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Size of Science Classes , a4

4 B : o

) Table 11 shows, by .:ypc of high school, a comparison for.1_954 andy 1956

. of the average class size in certain science courses. Philip G. Johnson »

class!

reported chat in 1947-48 the average class size in biology was 26; chemistry,
23; and physics, 19.. The present study shows chat for all high schools the’

average class size for 9th grade general science is 28.9. ‘Over the past .

dccai there seems to have been relatively Jittle variation in the size of

_average class size'in biology, a coursc frequently required, increased only
0.3 percent rom 1947 t0 1956.  During the same period the average class

size in chemistry’decreased from 23 to 22.6 pupils, and in physics it in- " -

creased slighely from 19 to 19.9. However, since these changes are so smdll,
they may_not be statistically significant. The 1947 study did not provide
comparative data for the average class size in general science. (The average
class size was computed by dividing the total enrollrents in science by.the
total number of classes.) The: present study did not provide data on the
actual number of very large or very small science classes. . ot

° !

-

N : L
TabLr 11.--Average class size by type of school in certain science courses:
Fall 1954 and Fall 1956

C e - . - e e e e

Average class size, by type of school

g

Grade| All high Regular: 1 Senior high |Junior-senior Undivi_'déﬂ
Course Level schools 4-ycar high ;- school high school | high schbol
school ) ;s

vl

1954 1 1956 | 1954 | 1956 | 1954'| 1956 | 1954 | 1956

I N & e '

! 1 2 ] 3404 5 6. 7 |8 9 | 10 | 11 | 12
General , . ;

science 9 bW 225 Tt29.9 L. 29.6 1. .....| 27.2
Biology . .. 10127201277 [ 26.6 | 26.4 { 30.6 | 30.0 | 27.7 1 27.4 | 25.9 | 25.7
Chemistry 1112241226 | 21.8 | 21.1 | 26.0 | 26.0 [ 23.1 | 21.4 | 17.4 | 20,2
Physics 120 19.5 1 19.9 | 18.4 | 17.7 | 24.7 | 24.5 | 20.0 | 19.0 | 15.8 | 16.6% »
Other sciences 12 | 4.2 125.6°)22.2 1 23.3 | 22.7 [ 27.9 | 26.2 | 24.4 | 14.2 | 19.2 -
. _ E s v

3 Op. cit., p. 16.

~when all’types of high schools are considered. For example, the

>~
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Percent of 12th grade pupils in physics: Fall 1956

- Percent
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- 22 S8CIENCE AND MATHEMATICS ‘iN PUBLIC HI‘GH S8CHOOLS
Schools Offering Mathematics
v : o
In this study, 91.9 percent of the schools with the 9th grade, had pupils

cnrolled in clcmcmary algebra and’ 75.1 percent, in general mathematics.
Table 12 shows that 1,462 schools in the sample offered planc gecometry.

This number was81.2 percent of the schools enrolling Pupils in the grade -

- where the course is usually offered.  Approximately ‘two-thirds of the
.schools offered ‘intcrm:dLatc' algebra, the course basic to further study in
machematics or science. © About one-third had pupils enrolled in trigonom-
ctry, normally a 12th grade course.  As the grade level of college prepara-
tory mathematics courses increases, the number of schools offering the

courses decreases. For example, table 12 shows 91,9 percent of the schools . * -

offering clementary algebra, a 9th ‘grade course, and only 27.2 -pércent
" offering solid geometry, a 12th grade course.

Also the “percentage of schools offering specific mathematics courses

* varies among types of schools. (Sec table 12) The percentage offering
.clementary algebra was’ greater in thé combined junior-senior high school
thar&m any ‘other type and least in the junior high school. Senior high
~schools had ‘more extensive offerings in mathematics than any other type.

This may be because there are fewer small schools in this type. ‘The aver-

age senior high school 10th grade class in this study was 334; the same

: classK in the regular 4-year high school was 70. .

- Sifice a fifth of our schools do not offer plane geometry, one-might con-
clude chat the same proportion of high school pupils do not have an oppot-

tunicy to study this mathematics course, which is usually requited of pupils

* going to college. Such a gonclusion is false. .The schools that did not

offer plane geometry were small ones; the average 10th grade enrollment . .

in these schools was 35 and represented 6% percent rather than 20 percent
of all 10th grade pupils in the study. - (Sec table 13.)]

“Tible 13 shows the percéent of pupils, by type of school, that were in

schools that did not offer certain mathematics courses. For example,’

21,093 11th grade pupils were in.schools that did not offer intermediate
‘algebra; this number is 14.3 percent of all 11th grade pupils in the sample.
There were 35,422 12th grade pupils, or 28.1 percent of all 12¢h grade pupils

~ in the sample, who were in schools that offered neither solid geometry nor

trigonometry. The category **Sther mathematics™” is mostly non-college
preparatory, such as business machematics and advanced general mathe-
s matics, although occasionally including college-preparatory course.

. More than 10,000.pupils (8.0 percent) in the sample :had no opportunity.

to study any type of advanced high school mathematics, whether col“l'cgg
preparatory or non-college preparatory. A conservative estimate based on
these data indicates that in the United States 100,000 of our high school

seniors are in schools that do not offer advanced high school mathematics.

'
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Tious 12-Number s peecent of high schools, by typc," offring certain mathematics cowses: Fall 1956

[ TENEN

, Typeof hool
Course All high tchools Rcﬁular byear | Juniorhigh | Senor igh ‘.Ju'nior-scnior’ Undivided
| ighschool | school chool | highschool | high ichoo
. Nunber| Percen | Number [;érccnt Number | Percnt| Numbed Pecent | Numbet | Percent Nunber| e
1 AR R RN R E RSN
T PR
Geneal machematics, ... L468| WAL SS| 82| 0| 6|l C Pl w64
Blementary algebea, ................... LI SL9| M| SLY| M| MS|.f Lo B w9
Pl gOMERY......1. RO T AP BRI RTINSO ST TR X
" Inermediare algebea. ... LIS| O3 60 S| 1| 80| V38| 00| 18| 5.0
Solid geomeny.........oooo AT T X O m| 90| us| w4l 9
Plane trigonometey. ... W 04| 96 U] 0| 4] 196 461 T MU
Ocher machematics, ..............0. mioBS| US| BT W4l B 87 13,81 4] 158

= .

! Only those schoolsare included that have pupil in the grade where the coune it weally offeed, For example, if a school did not have pupil in the

\uh grade, it was notincluded in the dae on plane geomerry regardlcs of whether o no it ofred g‘comctry.'
o : o '

1

J
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Tanue 13.~Number and pc'rccht " of pupil.in high $chools, by type of s"choo‘l; in the sunple that did not offr corin:
: S nathematic courses: Fall 195 | |

e b, st " S k

.

' f
[l

| Number and Percent of Pupil

‘ ]
I

e, !

oy —ty

AlLhigh schools | Reguluc high | Judior high | Seniorhigh juhior‘-sénior Undividc'd‘and,
o

Course | Gu ; tchool B school ehool | highschool | ungradd high
| A N ] xcool
] ‘ Numbet| Percent Numl;;} 'I;crtcnt Number| Pertnt Number | Percen | Number Percent | Nunber | Percent
ot e e e By wie gy
G mbenti......_| 9| 5 e B L R e T B 1 P P1 156
LU ) S R IR S G1RY VIO 27285 47).. ) WS 39) w8 5
. Maoe geometr, lojnms| €s)senl oenl. | SILLORTU LS| 8| el g
Iovermediaee algebea . WP Wy g6 1g e LI SA) 406 ) 18] 3 30 U3

Solid geometry or trigonomctry,,' 1354l 1 \6,046 1.2
Iermediaealgeha, olidgeom: | | |

- try, trigonometty, or other |

mathematics ... SR I0053| 80) 8516( 13

| | | D a0l s mal. | Aol ulam| ol o
Other mathemarics.. .. R0 %64 HOY 6.6 .. o0 BB 000 0 Se 908 00

e AHS 008 D0) e | 3

" The percent s the ratio between the grade carolment whete the coune, i usually offered

, i those schools not oftring the coure, and the geade enrll
ment in the &chools of the sampl, ‘ |

il

NV "dOINAIOS

, ’ viu a
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Schools with
10th grade
offermg no [
plane geomet y
3tid
fit
l

Fall: 1956

assesessosases! i
Yeircacasnase: .

All other s:chool_s :
with 10th grade_

10th grade
pupils in
schools
. offering
no plane
geometry

Fai:

10th grade pupils
in all other\schools
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T#pui 14~Nimbe snd pc;ccrn't'of schools, by 'gcographic',

i .ot

region, offcringrccrtain mathematics coﬁrscs:; Fall 1956

oG

. Geographic region!

4

—— —
0

A Regions|  New | Midle |EaseNorh WestNorth| - South | Eae South | WeneSouth
- Course England | Adlamic | Cenal Cenreal- | Adatic | Conral | Centa

vm—ale

|

Mountain | Patiﬁc.
’ {

2

v .

Ny Pe-[Nur | B Nume  Per | Num (P Nume | Ber [Nu| e Nume e [Nun
ber ber | cent | ber | cene | ber | cene | per cent | ber feene | ber feent| ber

. |
e ——

e o

,_{l-
o 3
g8 3
—

et | Num-| Pere | Num | Per.
At ber {aene | ber [cent

p——

ol el s e ol g 1 1] /18 19| o1

T | it | et

—n

!

NT SOILVINIAIILVIN ANV "SOIONIATOS

-

"'"“—-qu e

.

—————

Gooedmakemis. 8 75| 6003 1060 ) 0 g2 LU RU LN TR Y
My s 19919 m gl | 5 RN B 98] w0y wug s
B R L TS I ' o s B8Y 28 Be WMl s

'

Intermediate algehea. | 1 125 0.3 6 el 691 1y B 13900 1664 100 640

»-..—...«—-—-m—---—-—..u—u-.—..-—h——-..

. - , W7 gaeg dug g
Sldgonery.. ) w03 W0) 9l nwd s BY WBd wns sl wor g
- Tigoneny sl g g B8 B4 pKs pgg g w9
v Obermatemaie, .|y w0l 093 g o o mil wny Wl sy gl m
' Only those schools are included that h;Zi-pupils i the grade where the course usially ofered. - For exampl; if 2 school did o upil ig'he - M |
“ o 10h grade, it was not included i che data on pancgomery, S ' : |
A For names of the Statesincluded n he region, sce page 42, : 0
A e ‘ |
N g |
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Table 14 sh'és the variation, by geographic region, in the percentage of
schools offering mathematics courses. The percentage of schools offering
plane geometry varied greatly among the geographic regions. In the South
Atlantic region only 58.7 percent of che schools included planec,geometry
in their offerings, while in the Middle Atlantic region the percentage was
93.9. In the West South Central region only 16.6 percent of the schools

“offered trigonometry and in the Middle Atlantic region, 74.2. Likewisc,

the percent offering “other"’ mathematics was S times greater 'in one re-
gion than in another. '

Table 15 shows the variation, by geographic region, in the number
and percent of pupils in schools that did nor offer certain mathematics -
courses. In the Pacific region the schools that did not offer planc geometry
enrolled only 1.9 percent of the 10th grade pupils in that region, while in the
West South Central region the figure was 11.9 percent. The schools in
the West North Central region that did"not offer intermediate algcbra had
4,494 pupils in the 11cth grade, the grade where the subject is usually
offered. The great variation among high schools offering college prepara-
tory mathematics is indicated by the number and percent of schools that
offered ncither intermediate algebra, trigonomgtry, solid geometry, nor
“other’’ mathematics. In the Middle Atlantic region only-83 schools,
representing 0.4 percent of the 12th grade pupils in that region, failed to
offer these subjects, while in the West North Central region there were 2,769
schools, representing 19.1 percent of their 12th grade pupils.

During a national shortage of specialized persontiel is it not unfortunate
that so many schools in certain sections of our Nation fail to provide an
opportunity for youth to develop their full potential in machematics?,

#

Enrollments in Mathematics Courses

Table 16 shows the percentage of pupils in the last 4 years of public high
schools cnrolled in algebra, geometry, and trigonometry from 1889-90
through 1956-57. The percentage’ of pupils enrolled in algebra declined
steadily from 1900 to 1954. During 1954-56, however, the percentage
increased from 24.8 to 28.7.  Geometry is usually recommended for college
preparatory: pupils, especially those who plan on scientific careers. For
many ycars the percentage of pupils enrolled in this subject declined and

~from 1934 to 1954 the actual enrollments decreaged. This study indicates,

though, that the trend has changed.

\ v
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-~ Tus 15,~Number and percen of pupils in high schols, by Beographic-region in the sample that did not offer crtain N
" | | mathematics courscs:.l?all‘l956l e | |

(

Geographic rcéion !
Allegions | New | Middl East North | West North | Sourh | Bae South WestSouth| Mounai Pacifc
- Course Qradc Eogland | Adntic | Ceberal Cenral | Adantic | Cennal |1 Conral |
. Nun e N P Nume| Per- {Nun. l{cri Nurm- | Per- [Num- Ber- |Num| Per- Nﬁrﬁ- Be Num er- Num Be
o ber |cent | ber |cene | ber fcent| ber |cene| ber | ot ber [ cent | ber cent ber | cent| ber | cent | ber fcent
1 R A O R A I T "
Geoerl mathenatis. 908,16 131, 18] 1.6 51 1. A3 9.8 4453 2092380 200160 784900 1.1 93 114208 9.5
Algbal 70034 35 2450 13 T L s 416 84 o8 6 4 1 sy 63 2 12,
- Plancgcomctry',;u;..' 10157181, 651,009 8.4 836 2.8 941 1.7) 2,086 11,6, 680 10.01,27 10.41,284,11.9"190 LY 30 L9,
'.lntérmcd’iatc‘aylgcbra.‘. | 143 756 8.0 982 3803490 113 4,494 12,91, 624 18,202 135) 21,03, 353 22.0 %3 17.01, 108|" 8.6
-~ Solid geomeryor | | | | s | . .
rigoomery. . 2801180 13.92450 117 5,514 0. 7,09 4.5, 81 40,64, 414 SLFTY 081 571 100 -
Trigonometry, incer 1 EIRE / \
mediate algebes, "~ / | |
- tolid geomety, or | 1 - | .
-~ Other mathematics, | BO TS 47 83 0.4 1 54 3.8-2,769 19.1]1, 60 9.001, 000 143074 13.4 330167 36 31
Ocher mathemarics. -,

10354046 25540 191641 81414 6.88.01 507171 4568, .63, 1.5 g7

-

r the subject to the enrollment

\ 5 s : ; L - D NTIOS
STOOHIDIS HHOIET OIXgAad NI SOILVINSELLVIN ANV - =D

- Thepercenis the raio of the enrollmen, in he grde whete h subjct s sully ffee, o he schools thatdy not offe
I the same grad of sheschols i the sample, The nunber i the oambee of pupils of thar gradc{cvcl in the region,

/

-~ Fornames of the Stares included in the tegion, see page 41
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TasLe 16. MPgt.:rccntagc of pupils in the last 4 years of public high schools
in ccrtam mathcmancs courses 1889-90 through 1956—57

Percent of pupils ' Percent of pupils
. .
R N Year e e R
Algebra| Geom- | Trigo- « : Algebra Gcom-‘l Trigo-
: " etry | nometry : _etry © {nometry
[N DRI R . ] . :
w12 3| 4 TR 2 3 4
1890 . .| 45.4] 2.3 Lol | o4t d7r| L3
1900 . ... 56.3 | 27.4 1.9 |l 1949 Sf 2681 128 2.0 -
1910 .. . .. 56.9 | 309 L9 || 1952~ 1,95)2.,... 24.6 | 11.6 17
1915 ... .1 48.8| 1265 1.5 ] 1954-1955%. ... 24.8 |, .11.4. 2.6, -
1922 ... 40,2 22.7 17511 1956-1957 4. . ... 8.7 B.6 29
1928 ... 35.2 19.8 1.3 ‘ ' !

! BlcnmalSurvcvufEd.ucau(m in the Umtcd Suzcs 1948~ 50 chapzch p 107 Washingzon‘ :
U. S. Government Printing Office, 1951.
? Brown, Kenncth E. Mathematics in Public High Schools, Bulletin 1953, No. 5, p- 34
Washmgt()n: U. S. Government Printing Office, 1953. C
3 —=<Oferings and Enrollments in Science and Mathematics in Public ngh Schools,
sz hlet No. 118, p. 16. Washington: U. S. G()vcrnmcnt Printing Office, 1
stimate based on this studv. B ) .

In interpreting Table 16, at least two facts should be recalled. First, the
percentage given is the ratio of pupils taking the subject to all the pupils.
in the last 4 years of high school. For example, the percentage for trig-
onomertry in 1956 is 2.9, which means that 2.9 percent of all those en-
rolled in the last 4 years of high school were enrolled in trigonometry in
the fall of 1956.- Normally, enrollment in the 12th grade (where trigo-
nometry is usually offered hwould not constitute more than 20 to 25 percent '
of the total.enrollment in the last 4 years of high school. Thus, the maxi-

muin enrollment in trigonometry would not likely exceed that percentage.

_Second, the number of high school pupils has increased in recent years..
 The percentage of pupilsiin a subject may have remained constant or cven
" decreased, while the number actually increased., The percefitage of pupils

“enrolled in trigonometry has remained rather constant but the numbcr has

mcrcascd 20 fold since 1900.

Enrollmmt; Ex]vreued as the Percenmge of the Pupils

A different, perhaps more accurate, plcturc of mathematics cnrollmcnts
is given by using, as a base, the enrollment in thé grade where the course
is normally offered rather than the total enrollment in the last 4 years of
high school. ;

36
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T.uu.u’ i7: J~Comp:mson of cm‘ollmcnts by type of schoo,l, in cercain mathe- '

mauq ¢ourses expressed as the percent of pupils in grade where course:
1% usually offered: Fall 1954 and fall 1956

31

-: Petcene nf pupils
Year, by course |Grade| All | Rcgular| Junior | Senior | Junior- | Undi-
- ‘ high | 4-year | "high high | ‘senior | vided
schools | - high | school | school | high high
school school | school
1 ‘2|3 4 5 | e 7 8
1 .

General macthematics. . .. .. -9 ) : o : 4 A
1954 . 4457 46.2| 420" 8.
1956. ...l 431 [ 446117410 | " '50.1

Elcmcnury algebra . .. 9 o ] . - ]

71954, ol esas|deso msr 66.4 69.1

- /1956, 6107 e9.s | osuTn 69.2 68.0

Planc gcomc(rv 10| .

or 1954. 374|384 | ... 36| 400 4.
: 1956 e 41.6.0 403 ... ... | 43.8 | . 41.7 >

‘Intermediate algcbrn e n o, _ ) : ]
1954, 8.5 276)...... .. 3.8 296 36:4
1956 ... . Cecdoe] 32 2976 | 34.5 | -+ 31.4 35.3

Planc trigonomerey . ... . 12 ' .

1954, ... . ... 7.4 67| .. P77 8.9 4.7

196 L 9.2 790 ... 9.4 | %109 8.2

" Sotid geometry. Tl | 12 ' e . . R

LS4 g es 65]........ T 6.0 7.5 4.4

S1956. o] TG e TI Jdo7e 8.4 6.8

Y S

) "\-t‘;_ FRtskon

Tablc 17 shows cnrollmcnts in mathematics cxprcsscd as thc percentage

of pupils in the gradc level where the course’is usually offered.

It may be

read.as follows The number of puplls cnrqllcd in clcmcn:ary algcbra in’

- all schools in 1954 was 64.5 percent of the number of pupils ‘in the 9th

. gradc in 1956, 67.0 percent. The junior high school has had a greater
"'y ificrease in algebra pupils than any other type of school. Although enroll-
" ments in both clementary algebra, a collegé preparatory course, and’ general
™mathematics, a noncollcgc preparatory caurse, increased, the former "in-
““creased more? Inthej juntor high school the combined enrollment in general
mathematics and algebra was equal to: 85. 8 percent of the puplls in the 9th
grade in 1954 and 92.8° perceat in 1956 The combine .?ﬁrollmcnts in

* Jgencral macthematics and clementary “algebra; however, n"some schools
exceeded 100 percent of the 9th grade pupils. This is becuse some 10th
gradc puptls took clementary algebra.

. 38
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In pl.mc geometry the’ enrollments werc .npproxmmtcly 37 percent of the
10th grade pupils in 1954 and 42 percent in 1956. The percentag for
Jineermediate algebia increased also: enrollments rose to nearly (mc-thlrd
()f the number of 11th grade papils.  Advanced mathematics, solid gc()m-

etry, and trigonometry tlso murc.xscd in corollments. - The corollinents
forsolid geometry and trigonometry -ln the fall of IQSG\WCFC 7.6 anfl 9: 2

respectively, of the number of pupils in the 12th grade. '~ e
- After adjustments for the usual drop-outs in half—ycar sub;ccts it is
cstnnucd that the number ()f,puplls carolled in solid geometry and trigo-

nomeery during the s¢hool yc,lr 1936 57 was 160, O()O .md 200,000 respec-

tively. This was .nﬁpmxlm.ltcly 12:6. ‘pcncnt and.15.8 percent of all 12¢h
grade pupils in the public high s(h(mls This. study indicates that two-
thirds pf tlic high school youth in the: Unmd Statcs-take clementary algebra;
one- -thijrd, intermediate algebra; two-fifths, plane geometry; and about
()nc clghth, solid gcmmtry and trlg()n(ﬁmtry : .

: Mz,zt/)ﬁ;/dlh‘.f Enroll/ﬁent';,in Varions Geographic Regions

" Enrollments in mathematics vary .uu)rdnnp to the ;,cogﬂphlc location

ot the schools.  In"the South Atlantic region the enroltment in. 9rh grade
general mathemnatics s cqual o 58.7 percent of all Sth-grade’ pupils,. whllc" P
in the Middlc Atlnnm regivin the percentage is 30.7. (Sce tablé 18) Thc, Lo

pcrucntu:c of pupils carolled in clumntnv algebra is higher in thc“Wcst

v

‘ thmg th.lt were lm\ in 1994 were ke

" South Central than in the Pacibe region. In the case of planc geometry,

the pcrnult varies trnm 28.1 in the Snuth Atlantic region to 52.1 percent
ur the Mountam: rqjmn The lowest pcrunt in trigonometry is 5.3 in the

East Sﬁu&_h/( entrabregion; the hlghcsc,, 15.1 in the Middle Atlgn(lc region,
This variation. in cnrollment mfl) raist the question: Is it poss:blc that the
pmp()rrl(m of )uuth who'can proht.lbly study trigonometry.is, thrcc tmes
greater m rhc Middle MNelantic region chan in the East South (,cntrnl?

Cfm/wrim of Envdllments, by, Geographic Region, 1954-56 .

During 1954 56, in most regions, there were increases in the pereentage .
of pupils studying u)llcgc preparatory mathematics. . There are few exs
’ L.mems such as the Pacific region, where there way & decrease from 69. 9.

to 57.2 in the. percentage of pupils taking clumnnry algebra... In only
LONE COUrse, trgonGIetry, w as there an increase inall geogr: lplllL regions.
General mathemuarics, a noncollege preparatory, course, lmwul a slight
decrease o pergentage of pupils enrolled.

The regions hnc changed very litele in relation to cach other ‘between
1954, and 1956; 1. ¢f, the regions with a lll‘gt percentage of pupils enrolled”

tn cereain mathem: dtigs courses (N 1954 had llrgL pcr(cnt.lgu in 1956 and

= _ Ly \

pO
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L a
: Tases 18.—Comparison of enrollments, by geographic region? in dertain
mathematics courses expressed as the percent of pupils in grade where
course is usually/ offered: Fall 1954 and fall 1956
’ ’ Percent of corolltent, by geographic region
o - \
R ]
e B =
Year, by course ] g ﬁw i _:_: | = :‘EH = ! .?;M | ?;_‘ i
BN IEE ,|w £l
ol [ EYES BT eS8 8|
- S = ; W o f Wz = a,
: - ! ! .
.; ) i { : : i f)!
/ 1 .3 3 1 5 l 6 PR R ‘ 9 ’ 10 11
i ! . ! I |
¢ ' ] ; ! i ‘ '
Genetal nnathematios : | ! | l
th gondes : ‘ " ‘ ' !
1953 s s e el s 2 ey [ v ]l g5
156 BT 0 e g se g DSTS LS 446 428
Elementary algeba S | i | ;
1954 o5 a0s oy ‘ 7 6041 pd 2 | 73_5»] 7.2 8LB | 69.9
1956 R RV R ] 65. 0 f TR el Tew ] a2 | 7679 | 57,2
Plane geohican ’ ! : f [ ‘ o
sy BEH i s ey ded e ] asy [ yrs | v
N LT LA R S A A TN TR A VU RO S I,
T nrermediace alpebia ‘ é 1 ] r
954 . :Jr;xf MO T e | e 37.‘)|’ 3OS 4S. 1152 128
1956 __ V2o 40 s [ A TN O A T I I U B 20,4
Sold noomeeny - o “ ] I i‘ l 1
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Pline togonomen ; ‘.I y ]’ ‘
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For example, ehe chyee teprans havig: che Lapese petcentages of puprls
cntolled e clemencary Ahrebrt i 1oy weee the cheee reptans wich the
Lirgest petcentages i Ioso,  This was toae abwo i intermed iage algebra
and trigonomenny . The chyee reptons with che lowest percentapes of papils
mophine peomeny e 19v were alvo the dhiee lowest m 1950, The twva
regtons wich che hgrhes Petecatapes ot pupily-cacolled iu peneral mathe
nuttiesand the cwo ceprons wil ghe Livgest fiercentages in solid geometry
IO were agam on 1950 (he reptons wlth the lughest percencages in
these subgectn Thus, (e rogtons wiech Lgfee o sl pereentapes e 1954
were i pencral chose wich Laeygre on \IMI wrecntagos o 1Yo,

%
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The samc variations bhetween regions existed in both 1954 and 1956.
The percentage of pupils enrolled in a parncular mathématics course in onc
region was two or threc timés the percenfage in another rcglon (See
Trigonometry in table 18.) :

From the data in table 17 it is valid to conclude chat the pcrccnmgc of
pupils in the United States taking noncollege preparatory mathematics has
remiined constant during the past 2 years, thaty llege preparatory
mathematics there has been a small increase; and that the regions with
high percentages of mathematics enrollments in 1954 weiy high in 1956.

Ratio of Boys to Girls in Mathematics Courses

The number of boys exc Lul\ the number of girls unly slightly in required
machemuatical courses.  In the 9ch grade algebra course 52.6 percent of the
pupils are boys. As the courses become clectives the percentage of boys
ilz({'.ls(‘s. (See chare below ) T solid  geometry, usnally an clective

Percent ' -
100 :

80

60

20

0,
Elen. Plane Interm. Trigo-
Alp,‘ebl‘il ("(\()n]‘ Algubl-n “()lllotl'y

Focollment tatios, boys and gicls in mathematics courses: Fall 1956
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36  SCIENCE AND MATHEMATICS IN PUBLIC HIGH SGHOOLS -

- 12th ‘grade course, the ratio of boys to girls is nearly 4 to 1. Since this
subject is usually taken by pupils who expect to study college mathematies -
or science, one might expect that the class ratio of boys to.girls would

_become .highcr ) ' : .

TabLe 19, Percent of pupils who are boys in certain mathematics courses

in public high schools, by type of school: Fall 1954 and fall 1956

PercTie of pupils
. Year, by course : Al | Regular Junioe | Senior Juniur- Undi-
: high | 4-year | "high high 1 senior | vided
schouls | high | school | school | high hi
' . school school | school
— \l - e O S —
1 2 3 4 5 6 7
General machenanies (gh grade®
1954 . ) - S 9 5319 513 554 53.3 S1.1
1956 . : S8 54,7 51.1 S3.8 52.3 | % 50.8
Elementary algebea: ’ ,
1954 52,5 53.0 50.7Y 61.8 52.4 50.0
t9se 56 53,1 50.5 S54.2 S2.+4 52.5
Plave geomerry
1954 9.0 .7 N 9.8 561 S84
tyse : 55,9 SH.1 . LS9.7 SE6 T 591
Incermediate alyebua: i "
C T sy G0 | 6008 6030 | 60,9 57.7
1950 ‘ AT I 6025 635 S0 5
Pline crigonomeus ) .
1954 o 75| Wy B0 | 757 74.8
1950 ‘ S SV B N ™| 777 7.1
Solud geomern o
9S4 ! 7508 8.3 50,3 75.9 78.%
1956 : 9.3 107 79.4 T1.5 7 815
Orher hugl school machemag, s .
1954 . Sy o1 03,3 64,9 .S
VAT . ' ol. 3 ar 1l 631 $8.0 $7.2
.

{

Q

Table 19 shows the percentape of puptls who are bovs in che various
mathemaoes comses by tvpe ot school for 1954 and 1956, The eatio of
hovs 1o sicls vaees Hode from one type of school orpanization to anocher
or trom the 1954 survey 1o che 19560 Since there has been considerable
l‘lli’ll__\‘i(\' grven to che shortage of scienrists and engincers, oue mighe
expece thar the mercased enrollments in high sehool elective machemardics
cottses were mostly boys; however, this does noe seem (()\h.l\'(“l\c('ll the

cnes The marease m o mathermns entollments s not abtered the rato.
1]

U
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Size of Mathematics Classes

The largest classes reported for this study were algebra classes in the
junior high school. The average junior high.school algebra class had
more than 30 pupils. For all schools the average was 27.6. General -
mathematics classes were only slightly smaller, with an average enrollment
of 27.0.- S C -

The undivided high school had the smallest average class size, 12.1, :
and the subject was trigonometry. "The 4-year high school, which enrolls
‘more pupils than any other type of high school, had an average class size
in trigonometry of 15 pupils. The class size in 'this type of school was .
approximately 26 in algebra and general mathematics: Most mathematics
courses had an increase in average class size, from 1954 to 1956. (Sec
table 20.) :

Number of pupils
30

25

20
15

10

(7]

Grade 9th 10th 11th 12th

Genl. Elem. . Plane Interm. Trigo-
Math.  Algebra  Geom. Algebra nometry

Averagé class sire of certain macthematics courses: Fall 1956

14
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TabLe 20.—Comparison of average size, by type of school, of certain
mathematics classes: Fall 1954 and fall 1956

‘ Average class size
Year, by course All [ Regular| Junior | Junior-4 Senior | Undi:
o high | 4.year | high | senior | high | vided
Schools | high |:school | high | school { high
. school . school | - school
1 ! 2 3 4 5 6 7
General mathemacics (9ch grade): . ] :
1954 S| 2660 259 |- 267 27.1 25.8
1956 . ' 27.0 5.7 8.9 27,4 24.9
Elementary algebra: .
1954 . 274 26,4 29.7 8.8 B 24.8
lose 276 5.6 308 W7 4.4
Plane geomerry P
1954 200 A M6 W6 185
1956 o 2.6 W6 | .. | 133|289 13.7
Intermediate algebra:
1954 220 2001 22,8 180 19.9
1956 224 20. 4 20.3 7.9 19.3
Plane trigonometry ‘ )
1954 1509 1 2 162 us| 106
- 1956 . 1601 149 .. . 137 23.6 121
Solid geometry: + : B
1954 : . 16. 1 15.9 P 15.6 22.2 2
1956 16. 4 16.4 S 14.1 21. 2.2
Ocher high school mathemacics: N '
1954 : To. 4 RERY . 26.8 22.3 | . 24.2
e g IR CH N CE R M1 273 17.6
} ‘ .

The average chiss size, however, does not really retléct the ~classrooin
stewation. There is 00 wreruge class  all classes are cither larger or smaller
than the average. * In 1952 asurvey ' showed that 60 percent of che mache-
matics classes of the junior high school contained more than 30 puptls.
th nuwber of very large or very small classés was not sceured in the survey
of 1956, however, table 21 shows che variation in class size hy geographic
region.  In the South Adlantic region in 1956 the aver age class size was
more than 30 pupils jo general mathemarics, while in the West North Cen-
tral region the average in the same subject was 22,5, A similar difference

CBrown, Kenneth B Muachematios i Poblic High Schools. Butletin 1953, No. s, 7.
Washimgron U S Government Peureg Otlice, 1953
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in average class size in algebra existed between the Middle Atlantic region
and the West North Central region.

Table 21 shows the average class size.in the regions with the largest
classes increased from 1954 'to 1956. Two regions had an average: class
size ‘in algebra exceeding 30 pupils. An average .of 30 indicates many
large classes where provision for indiviah}"\al differences would be very
difheule, if not imposrsiblc. These large classes are usually- in the 9th
grade. At the very time when pupils need individual classroom assistance
to understand basic machematics, they unfortunatély find ‘themselves
in the largest classes. ' . .
Tapre 21 Comparison of average class size, by geographic region, of

‘gcertain mathematics classes: Fall 1954 and fall 1956

\

L.
Average class size, by geographic region

|
s ’ . -
I O O N -
. 1 2 I+ o - o N 5
Year, by course l u _r_(:'& —-:—'f s ’E o _‘_;‘ (" —; O—‘é c
s 5T PR AR < vg el d
I VA 5 =8 sd = =31 wd g &
= i = « v 2 w8 L ] g
N D7 P = A | w = = v
o N
1 | 2 ' 3 4 5 G 7 8 -9 10 11 »
- » £
! LN
General machematios | F ‘\:“/
(ochegrade: 1‘3 : '
154 Pee ) 2s L 2ea ] 200 13005 [ 272 | e | 2601 | 28,8
1956 Pr7og2s0ds f2e0] 225 b 3000 w2261 |26y | 2801
Elemenrary algebra: .‘ , '
1954 L2794 25.09 0290 L2725 279 2705 | 2605 | 157 0.8
1956 2706 02608 3001 27,600 22,9 0 8] 281 ] 16,5 18.0 31.0
Pluie geometny ‘
1954 ‘ S0 s 270 D229 I8.S 12007 .81 200.9 2270 273
Ii‘)ﬂh S e TS 2 s oy by | 22| s 4.2
Incermediace algebra I |
1954 \l 220020 | 250 1106 | 14 o 229 2262321194 213
19se R 2 NS RO T a6 | 201 | 235 [ 00| 2
Plane tigonomen N ' o ! . .
t954 ‘ 15 0 . L8 I8 e b 4.6 0130 P 173 1S 1125 ) 6.4 16.3
1950 Ple b i doo 182 p LR 2 Eas LIS s le o ey | 152 1 474
Solud geomerny o } !
1954 ; lo.t 1721177 ¢ 10.0 ; 13.5 ) Ly p 136 16,3 1 149 19. ‘)_
3 1950 PO TR0 AN Y RS L 1e0y | 19 [ 1609 [ 17,2 | 1e8 | 1608
Ocher high schoal : ‘ ‘ |
mathemacics : ; i ) , |
1954 Plooat gL ’*K AN l s el ay w0l 17
1956 ‘ 240 : LI AR '.’-lnl 1.6 | 226157 22710 6.9
; : 1 :
1]
16
¢
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Average class size, elementary algebra: Fall 1956

.

Characteristics of the S_zlmplc

The sample used in this seudy was composed of 2,375 pub'lic high schools
selected acrandom from the 23,746 public high schools listed in chle Office
of Education Directory of Secomdry Day Schools, 1951527  The schools used’
m_this sample were che same schools used in the 1954 surwy.‘_‘ '

The authors wish o ackoowledge the prompt cooperation of che high
school principals in returning 90 percent of the questionnaires cthat made
this study possible. Some of the questionhaires were not.inchuded in the

. b .
-survey becanse the data provided* were not usable,  For example, a few

schools reported that chey were no longer high schools or thac they no
longer existed.  However, of the total response 2,038 provided complete
and pertinent information, .

“'The pereentage of the various types of schools chae recurncd usable
questioniaires was approximacely che same as fov the respective types in
the United Stares. (Sce table 22 'l'hc"?,rc;unlnr Chyear) high schodls
were A1 L percene ot the public high schools in the sample and 42.8 of all
public high schooly tn che United States, 1951 52. Perhaps this ditference
- N >

3 Ri«c,\hln-l C.7 Directone of Secandary Day Schools, 1951 52, Washingron: U1 S, Gov- |
cerment Printing Orhee, 1952, '

® Brown, Keoneth B Otfetigs and Encollinents in Science and Mathematics in Public,
High Schools, Pamphilee Noo 18 Washingron: UL S, Govermient Priiveing Ottice, 1956

D
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Yo
does notdistore the true picture, nationally, because of two factors.”  First,
the large number (838) of this category in the sample would include most
variations.  Sccond, the number of regular 4-yeur public high schools has
been decrcasing. The figures in che sample are closer to the 1956 than to

®the 1951 52 figures for the United Staces. It was the latter figures with
~which che 1954 and the 1956 studies were compared.

Tanru 22~ Comparison, by type, of number of public high schools in the
study with the total number in the United States

- = Number and percent of schools

- The United States This study
Lvpe of school . (1951 52) ;
; )
" Number Percent x Number Percent
- - . .I,. e e ——
1 |2 3 1 5
j *
Junioar high school o S 3,227 13.6 265 13.0
Sentor high school . A 1. 760 7.4 173 T 8s
chull\r (4-vear) high school 10, 168 42.8 838 41.1
Junior-senior high school 8, 591 36.1 741 36.4°

CTaner 23 Percent of pupils in each of the last 4 years of public "high
schools compared with the pupils used in chis seudy

Percent of pupils
ftem
Firse Sceond ’ Fourth
vear year Voo vear
1 2 3 1 5
Unieedd States (1osed 32,y 7.7 2.7 183
This sty R Jo. N 18.8

—,
oz
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TabLr 24. MComparlson by geographic region, of the number of public .
high schools in the study thh the total number in the United Statcs

LN

Tt U U

Number and percent of schools

. o e The United Stades This study
Geographic region (1953-54)
. ) ..
g . . ' » Number | Percent | Number Percent
1 2 '3 4 5
1. NEW ENGLAND (Maiuc, New Hampshire, | \
’ Vermont, Maissachuseres, Rhode Island, . . -
‘Connecticut) . S 1, 102 4.3 87 4.3
. MIDDLE ATLANTIC (Nc\\ Yurk, New . )
Jetsey, Pennsylvania). . M 2, 836 11.0 220 10. 8
3. EAST NORTH CENTRAL (Ohio, lndl ana, S

‘ I”Hl()b Michigan, Wisconsin). . .. A8 e | 362 17.8

4. WEST NORTH CENTRAL (ancsom,

lowa, Missouri, North Dakora, South :

. Dakota, Nchrasl\a Kansas). ... . 3, 955 15.4 378 18.6
5. SOUTH ATLANTIC (Delaware, M.xn l lml )

Districe of Columbia, Virginia, West

Virgina, North Carolin: ﬂ}\omh Catolina, . . .

Georgia, Florida). . ... 4, -1 o165 293 14.4

6. EAST SOUTH CENTRAL (I\cnmd\\ Tcn . .
nessee, Alabama, Mississippi). . . . 3, 174 12,4 ‘187 ; 9.1
7. WEST SOUTH CENTRAL (Ackansas, | N C
Louisiana, Oklahoma, Texas) .. . 3, 953 15. 4 293 14. 4
M MOUNT\IN (Montana, Idaho, \\\()nnng
- h Colorado, New Mexico, Arizona, Ur ah,
- Neudﬂ o L. 1, 360 .53 E 99 4.9
9. PACIFIC (Washington, ()rcgon, Cllliﬁ)rnin)” l, 222 4.8, 119 5.8
! . - S SO SN S S
. Toeal ' 25, 617 100.0 1038 100.0

"The grade diseribution of s hm)lx whose returns were used in this- stady

/m representative of the schools in the United States. © (Sec table 23 The

percentage ditference hetween che puplls n any g ade i che study and in
-the United Staees s less than one. o A

i Table 2+4 compares, by geographic region, the number of public high’

schtols in the study with che total fumber i che United States. Although

& . the recurns used in the study are representative of the ugmnx in the United

- States, the number of schools from a particular State is oo small for valid

reneralizacions vn a State basis. .
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National Generalizations

Alchough the questionnaire wis sent to 10 percent. of the public high-
~schools. in che United Stltu listed in che Directory of Secondary Day Schools,
1951-52, one cannot secure valid daca on a national Tevel by multiplying al/:
the sample data by 10 or any other factor.

Many factors must be considered in extrapolating the samplc data for

national generalizations.  For example, the usable returns were from 90
PL[‘\\ nt of the 10-percent sample. A few s(h(mls did. not return the forms,
same schools have consolidated or closed since 1952, and new schools havc‘ o
()pcncd The large enrollment bulpe has worked its way into the junior
high'schools.  Already filled to capacity, they bave been forced to transfer
all or some of the 9cth grade to senior high schools. Thus, some of the-
types of schools have changed since 1952, The sample contained approxi-
nacely 175 senior high schools, which constieneed 10 percent of the senior
high schools Hsted in 1952—6f—hese 175 schools, two-thirds were no
longer sentor high schools i t9se. ,

‘Othier factors muse be considered. A course may be a half-year course
with a larger enrollment one semester ¢han the other.  Another course
may be a full-yearor a half-year onc.  Courses may be offered every other

“year.  Also, when interpreting the sample, the reader should bear in mind
the differences. between the sample and the universe.  Taking this into
consideration, the authors have given chrovghout this plmphlu estimites .-
of cerrain data on anational level. © For information on the actual sample

"o values, scc'p;i;:c.é 16, 24, and 206. ' '

o)
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TABLE 25 —-Enrollmcnc and populanon changes by years

;)

Item

Subject

I
?cn:rnl Science. ... ...
i

iology......... ... ...
Chemisery ... .

. Physies. ...,
* Other Science:,”

f

Total Science .

Elemencary algebra .
Intermediata algebra. ..

General machematics. . .|

Planc geomeery . ...
Solid geometry

.. Trigonomerry . .

Other Machemacics *

"Total Mathe-

matics
Grade
10
11
1'7
9- 1’

Population age group

14
15 .
N
16 .
17 ..

VRV

L lli:unul‘%r'\'c\ of Education in the United States- -1948 -

: Typical
Typical | “age
grade group

Yecars . | Percent of

N

Increase

1948491 | 1954-557 | 1956-57* | 194849 to
. 1956-57
2 '3 4 - 6 7.
9 [\ .. ]1,074, 000 .1, 518,000 4.3
10 \ 15 | 996,000 |1,294, 000 |1, 430, 000 43.6
11 . .16 | 412,000 | 843,000 [ 520, 000 26.2
2127 17 | 291,000 |- 303,000 | 310, 000 6.5
9124 .....] 155000 Q) 265, 000 71.0
R . . 1
912 |, M 14043, 000 38.1
9| 1, 208, 000 |1, 518, 000 45.7
11 432,000 | 484, 000 30.1
9 800,000 | 976, 000 so:7
664,000 | 788,000 3.6
147,000 | 160, 000 170.2
170,000 | 200, 000 83,5
LM | 275000 282.2
9-12 2,957, 000 ™ |4,401, 000 48.8
|1, 641,000 11, 997, 000 |2, 254, 000 37.4°
.................. 1, 491, 000 {1, 782, 000 |1, 933, 000 29.6
-.[1, 242,000 |1, 500, 000 |1, 513, 000 23.1
..+.1,026,000 |1, 304,000 (1, 263, 000 23.1
{5, 399, 000 6, 583,000 |6, 963, 000 9.0

{2, 126, 000

‘

2, 140, 000

42,231, 000
{2, 206, 000
A8, 703, 000

menes in “lbh School Subjects, 1948-49, table 7, p. 107

Printing Othee, 1951,
? Brown, Kennech E,

yehools, Pamphlee No. 118,

¥ Enrollmenc estimates based on presene scudy.

4 Infmnunnn not aulhl\lc »

<
-t

2, 288, 000 |2, 556, 000”]
2, 296, 000 (2, 393, 000
2, 258000 {2, 292, 000
2, 169, 000 [2, 300, 000
9, 011, 000 [9, 541; 000

20.2

11.8
2.7
4.3
9.6

50,chapeer §, Otferings and Earoll-
Washington: U. §. Government

Offerings and Enrollmencs in Science and Mathematics in Pablic High~
Washingeon: U, S, Governmene Prinding Olhu‘ 1956.
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Age grow 1617 - 4,592,000

Pupils in 11th and 12th grades - 2,776,000 - -
Pupils enrolled in SCIENCE - 830,000
Pupils enrolled in MATHEMATICS - 659,000

' Pupils enrolled in science and mathematics: Fall 1956
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