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This study was undertaken to reveal the extent and nature of our science
education enterprise at high-school levels. it is hoped that many fruitful
developments will grow out of a view of what we are currently doing.

GALEN JONES, Director,
Division of Elementary and Secondary Schools.,
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THE SAMPLE. inc.u_zing 755, or 3.15 percent, of the 23,947 2 public high
schools, Negro and white, was a stratified random sample in which the schools
were selected Pcording to size and type of school. Of me
schools, 715, or
purpose.4 of the dy.
non included in all but
or 2.4 percent, repeated

, 9T'L-ra-t°11 t

commilaations or
iwreent, failed to respond.
percent 01 the public high schools of th

other

va.--,..V81

pu
information

a . a

provmed which was usea for the
included 34 schools

w sections of the
as dronTvg LL tiLr r

Ly
which provided informa-.

There were 18 schools,
list

Iof nigh schools through
administrative dnges. Only 22 schools, or 9

respondedThe schoolslat.) that constituted 411kff V

ni on and the schools that
rep-Jrtec_ usable data constituted 2.99 percent of the Nation's public high
schools.

Table I compares the sizes of public high schools in the United States with
the schools t provided data for this study. Table 2 presents similar com-
parisons based on the types of public high s'chook It should 1.w., noted that
the sample was somewhat more closely related to all the public high schools
in terms of the sizes of the schools than it was in terms of the types of schools.

Table 3 compares the types and sizes of public high schools in the United
States with the schools invited- to participate in this study. It also reports
the number and percent of schools according to the completeness of the
reports received from thes-e hools.

It should be noted that the schools that failed to respond were of the same

J
I In developing the plan for this study, the author received valuable assistance from the Research Comiiittee

of the Madam! Association for Research in Science Teaching. The members of thin committee who served
on the Office of Education Advisory Committee on Research in Secondary School Science Education were:
Arthur 0. Baker, Cleveland Public Schools; Guybert P. Cahoon, Ohio State University; and Francis D.
Curtis (chairman). University of Michigan. The author also wishes to acknowledge the helpful mgfestions
given by vatic-us members of the, dace of Education staff.

2 if ungradr4 high schools and high schools with an enrollment of fewer than 10 pupils were Included, the
total number of public high schools would be 24,316.
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2 TEACHING OF SCIENCE IN PUBLIC HIGH SCHOOLS

general size and
in the dropping of high schools. The failure of some nhools to respondmay therefore have been due to additional reorganizations which further

as those involved m reorganizations that had resulted

, reduced the numher of public high school.% in operation during the schoolyear 1 1-7-4.P.. 'Ole 3 indicates that 733 high schools, or 97.1 percent of thele selected sample, provided reports for
94.7 percent of the
arid other summaries.

s stuuy. Of these schools, 715, or
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OFFERINGS AND ENROLLMENTS IN SCIENCE COURSES 5
4.--Offesiaw= - consusealy accepted isiglisischeel

&imam course

Seventh-grade general eki
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85. 2
49. 4
47. 8

Pupils enrolled

IIn grade I

rourse

N umber Percent

7

22, 923 14, 131 61. 6
26, 777 21, 006 78. 4
45, 514 30, 153 66. 2
42, 840 32, 104 74. 9
3S, 962 14, 178 39. 4

3 31, 9, 036 28. 4

Erd-olltnent ..rures are kw grad.= (.--TraporAing to love) of course. For biOlogy, chemistry, and physicsgrade enrollments are of the tenth, eleventh, and twelfth fir respectively.2 Inclucks a few offina Liaagy at ninth-n-atk cLa Dom DOt include 'hi.- pupils at the postgraduate level.

-as

_ in Last eari Of High School Enrolled

0 The base ,---,- ,,,t,_....,..___
l'-'1.-----%- d for reporting percentage enrollment in the various sci-

,

ences in this section is the total enrollment of pupils in the last 4 years of
high school. rr-0 n 5 base was select=:; because it has been used in previous
reports on offerinEzi and enrollments prepared by the Office of Education.
Even though the c q m

.= base IS 1.1-----41 there are certain noteworthy
differencc which tkose who study this section should keep in mind. In the
report for 1933-34 3 more than 70 percent of the schools of the country was
included, and nearly 80 percent of the pupils enrolled was involved. In the
study here reported, 97.1 percent of the schools in a representative sample
reported, and a correspondingly close approich was made toward gettingthe total number of pupils enrolled in these schools.

Table 5 is based on data from 715 public high schools and includes the
pupils who were in their last 4 years of high school. Grades 9, 10, 11, and 12
were included for schools on the 12-year plan. The eighth grade was in-
cluded for schools on the 11-year plan.

2 Offerings and Registrations ix High . Schiroi Subjects, 1933 34, Federal Security Agency, Office ofEducation Bulletin 1938, No. 6.
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____ ._.,,, and Right's Ort_Js--_- With __ Enrollment .._
.___.

a: RICE C()_,F

of School
General science in the seventh and eige

ited to pupils at the corrponuing g1ade level.
seienez is a required subject, but not all of kale
enroll in general science throughout the school year.
science with some other subjeil
high schools. Therefore, the data
nrst term oI the school year

vies is rathe definitely
In many schools general
schools require pupils to

Alternating general
scheduling tel practiced in someL

which are based on the
smaller number of pupils

IC

enrolled
corresponding

This study
and eig:-
secona
school year

e4.7___eTtc= g
f1/4-7

grades
f6.-=

would
nOz Prn

corresponding
Enrollments in

figure

he type of
n ofia 1C-5 and

show a

es7aid8than
to expect.

taata indicating

the school enrollment in

the proportion of the seventh-
"'ere enrolled

indicatere=a-ente-A

IC schools having
grade were ol

for eighth
wventh- and eierb

1/40' w

CYrade

in general science during the
durmg the first term of the

e, 61.6 percent of
general science. Me

8.--trKbret.-1- t
ffeneral science in the vario

types and gams_ of (--yals are basically similar to the distribution of pupi
in these types and sizes of schools. Howev
types and sizes of high schools enrolled all
parlicular grade in gen
schools enrolled consid

it can 1m noted that
or nearly all the pupils of a

science, while a few other types and sizes of high
than all of the pupils of a grade in the

high schook

iew

corresponding general science coune. Regularly organi..
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2
3
4.

3
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1, 425 IL 30
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1. 633 15. 28
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wilsowsiso.p

Total I 17, 169 100. 00
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2, 961
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18 TEACHING OF SCIENCE IN PUBLIC HIGH SCHOOLS

like chemistry, is not offered in the junior high choo1s, although
physics suDject matter is incluuei in genera! cieriee. Table 'h compares
the number of puiIs in physics with the number of pupils enrolled in the
twelfth grade. The distribution of pupils in yqjq is out a constant
percent of the pupils in the various types of schools. However, the oparative number of boys and girls in physics is different in various types of EchooIs.
Except for the senior high schools with 2year junior college (of which typeonly a few schools wert included in the sample) , only the separately adnin
istered senior nigh schools preceded by junior high schools, the regutarly
organized high schools, and the undivided high schooLs show Le higher
ratio of boys to giris In these sooI there are about three boys to each
irI enrolled in physics, Te overa11 averae of boys to gir1 is such thatin the average IMlySics class ot 19 pupils tnere are a girl!.
Physics, in conirast to chemistry, is offered 111 many of the smaller high

schools-. In te smaller high schools a number of pupils eqtiai to aboutone-third of the twe):fth-grade class enrolls in the subject. FIid chooIs withenrollments between 203 and 299 reported the lowest i}:r of physics
pupils Ofl1fl2 Witfi their twelfth-grade erro11'nezts. In all siz of highschools except inose wun more man ,OO pupils, iew ot wrnch were includedin tie sample, the ratio oiboys to girls is high

Since physics, like chemistry, is taken by both eieventh and tweIfthgrade
it is significant to note that the number of pupils enrolled in physics

represents about 13.3 percent of the number of pupils in the eleventh and
twelfth grades.

iu it1ace !cdIze Pstw.s Tint
econu irm

,

for 1

changes in scienceThere are several reasons enroilmen coir ze-tween Pupils do dicpout of choo1, and they do c?raxige coure
twig.

Some mgn schoois, peciaiiy inc larger ones, nave nuayenr -romotiors aria
graduation. These commonlymgii senooLs oner some secoci snisrcr sec
tions dari- the first t;en and some first senieriter Sections durinR 'die second
term. Some students who have made unsatisfactory rowan during the
first are advised to start anew in the sccoitd term, tviiile others are ad-

term
vIseI to choose same, elecve otner tiian science. Since beginning Students
are i0W to enter a second term section, gains of students in a

seldom
; subject 1vijj often be due to the oltering ol beginning sections in the second

tern. The loss of 9fl1jeflt5 III COUT& Will DC due to the completion of a
1 second term section of the course or dropping out of the course for

a variety of reasons.

'Ta15and16showthechanbsinenro1hntsbetweeflthefirEtafld
i second terms in four senior high scho science courses. There wa-s a net
! I

: , :..

2,

pupils,

"

4.

to n

of 1,565 pupils in these courses, of which were knot fard 7 were

Change.
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gir s. This loSs represents almost 1 percent of the number of pupils enrollin le last 4 years of high school. In ninth-grade general science and inbiology the over-all change between terms was a net loss of 1,432 pupils.
grade showed a net loss in all types of schools

in high school with enrollments

General .
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except
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Chemistryd =

net gain
49.
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;t-- _

-were

_L net
p.ysics showed

shown only
showed net losses in peS

sizes of high schools.
losses tif 133 pupils.

high schools

typ f h e

77n SChOOlS eXCept th regularly ei ar an ; high
occurred

_noo6occurred principally in high schools with enrollments of 1,000or more.
It may he noted further that for each of the four science courx-Fmore otten taneu to continue than ald

ence an-4 biology the number dropping
proportion
chemistry wroo wAA. o."

oys. In ninth-grad,
out was approximately

the nastier of boys an girls enrolled in

urnis

--nerai
in we

courses. In
tor --Es while there wPre =s

fr-qns nearly ormt each other.
ains for

in physim, wheregirls represent kiss than one-third of the pupils, the net dump in enroll
The reasons

ment between terms was a gain of 8 !toys and a loss of 1

pupils have for dropping science course warrant further
determine their causes and to find solutions for them.
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rvations.

rather than utilizing Tann r_r1OW -s11L-1.1

It demands a conwious eaort to
longer9 and while

obtained. it demands a constant
new or additio evidence.

willingness to mo
eviaenee is being

Tr ideas ing I
.9.

ofslow.

Science teachers of this type aave been, and will continue to be, in short
supply, but with such teachers in the high schooLs the problems related to
science areteaching likely to he less trofiblesome. No approach to perfection
in buildings, grounds, equipment and supplis, courses, books, or audio-
visual aids can take the place of well-trained science teachers, although
obviously science teachers can make their efforts count for much more under
favorable conditions. A well-trained science teacher working under favor-
able conditions can help pupils to understand science and to appreciate the
work of scientists. Science coure-&-3 will be sought after by all pupils because
they EJ-,,F3 the relationship of science both to life and to career% The principal
problem will then be what dims been: Where to find additional well-trained
science teachers to meet the needs and interests of the young growing into,
more and more active and responsible citizenship.
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Grade Love!! of P! h' !eInc Coum
t. 'n seveith, eighth-, nd nintkgrade general science coure

definitely arr&id TC!r I1iT corresponding grade levels. Biology, chemistry,
and physics wei being studied by pupils from the ninth ii1e to the pozt.

graduate levels. i;=-io!ogy was: aTan=ed for tenth-gnu1e pupils in most of he
schools, q it Was arranged for the ninth pack and in

other schools for LIie eeenth and twelfth grads. =c=re chooIs enrcI1ed

t u4 J1 ,L V U -1L it-S
.,

=' *

and chemistry offered I_ - e

aa
Vi' inr -it a,-hirtqLa1

j _,1 _i q,II4 L 7 , = k_i, a&
I admits both i

WiLt
,,_ Ir i other=ft -1 I1 L& I WY L- U& w& flC enrolled

ulI La_I
4

TI!!t Courses
'

The study thows that for the school year 1947-48, the most ccmnon prac-

than
five periods per week was relatively uncommon, even tor the :eneraI

& c?ur, Time equivalent more than five rbds r' week was
Ule practice in }ijj of the schools that offered chemiry ancryTsics.

in some schools twice as much time for a science 'urse
as U1=I DUflj. In some other echools. iThout threefourths ot the senools that
ntpf an of:ring in chemistry and physics aho reported thii 10 IBbOM-

tf1;v ; however, about naif of these schools included the laboratory time
w1th: live periods per wTeek deeoted to the subject.

The troublesOme problems reported in tbi Commonlystuul were most
related to physical facilities such a equipment, aflj SchoOL

ien teachers, programs and .chuks, fiimnces pupils, and books ware
aIso These problems appeared to be common to au IPfS Phd
sizes ot high schools.
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