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CHAPTER I
THE PROBLEM

Statement of the problem.-- The purpose of this study

i3 to present an accurate account of the status of the
integrated course in Physical Science in senior high
schools throughout the United States. It must be noted
that Physlcal Sclence as consldered in this paper, is not
General Sclence as it 1s taught in Grade IX, but a more
advanced course whilch integrates such sciences as Physics,
Chemlstry, Astronomy, Meteorology, and Geology. It 1is
plahnad for Grades XI and XII, and occasionally for
Grade X.

Scope of the probleme~- This study has been conducted

on & nationwide basis. Teachers of Physical Science from
40 schools in various parts of the United States have
contributed information about the Integrated course in
thelr schools. Ali of these schools are in communities
which have a population of 5,000 and ovér. The writer has
assumed that larger communities are more likaly to offer
the new course than are smaller ones, an assumption which
is supported by Miles in his conclusions drawn from
wWatson's study, “"Survey Courses in Physical Science: Their

«le
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Status, Trends and Evaluation." Miles states, "Such
courses exist in schools of all sizes but are more common
1
in the larger schools.

Selection of the problem.-- Studles of educational

trends indicate that Physical Sclence 1s becoming an
established course in the senlor higheschool curriculum.
Although 1t had been discﬁssed and suggested earlier, it
did not appear widely until about 1937. In 1940, Wataong/
reported that of 250 cities with a population of over
twenty-five thousand, 54, or 2l.6 percent, offered a fused
course in physical science in at least one high achbol.
Since then, Physical Sclence has become more widely known
and teachers more curious about its possibilities. The
fact that science educators have been working intensively
on courses of study and on text books is also an indication
that interest in the field is growing. From 1937 to 1948,
seven such texts have appeared.é/

In 1951, The Ratlional Sclence Teachers Association,

I/Vaden W. Miles, Principles and Experiments for Courses
of Integrated slcal Science, Edwards Brothers, InCe.,
Ann Arbor, ﬂ!c§§gan, 1950, p. 32. - '

%/bonald R. Watson, "A Comparison of the Growth of Survey
ourses in Physical Science in High Schools and in Colleges,"
Science Education (January, 1940), 24:14-20.

3/Frank C. Guffin, Development of an Advanced General Sclence
Cégzgg,nggigngg_ﬁgg_ggg in High School at the Eleventh Grade
Level, Unpublished Master's thesls, University of Texas,
1§4§, p. 8.




Se
in its aymposium Physical Science Today,i/ recogniged the
growing interest in integrated science courses:

At the recent meeting of the Physics Section
of the Central Assoclation of Scisnce and Mathematics
Teachers, about 50 of the group remained more than
half an hour beyond scheduled closing time to con=-
tinue a discusslon of physical science and the curri-
culum.® 2/
e

The Assoclation states further:

"The recent U. Se. 0ffice of Education report,
The Teaching of Sclence in Public Schools (pp. 22-23)
Ifasts by titles Il different groups of alternate
courses offered, apparently, In addition to, or in
lieu of, the usual general science, biology, chemistry,
and physics; further, the report indicates that about
19 per cent of the high achools offer one or more such
courses. MNore than half of the courses reported fall
into the physical sclence area."

Studles have been made comparing the achievement of
students who have taken integrated courses with those who
have taken traditional courses in physlca snd chemlstry.
In connection with work for his doctoral dissertation
Peteraond/ prepared his own physical sclence examination
and administered 1t to both groups, statistically equated
according to intelligence quotient and chronological age.
He found that the higher scores were obtalned by students
who had completed the fused course. | |

obe . Carleton, sical Science Today, The Nationsl
clence Teachers Asasociatlon, Washington, De C., 1951, p. 2.

2/Loc. cit.

3/Shailer Peterson, "The Evaluation of a One~Year Course,

he Fuslon of sics and Chemistry, With Other Physical
Science Courses,” Sclence Education (December, 1945), 29:
263.
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The investigations carried on to date have been, for
the most part, limited to certain localltles or to a cer-
tain phase of the subject. It 1s hoped that this thesis
wlll present the results of a sampling of the present
status of integrated Physical Science in the senior high
schools of.ths Unlted States; that it may encourage en=-
terprising teachers to persevers by informing them of
what others are déiﬁg in tﬁs fleld; and that it may bring
to the attention of administrators the possibllity and
desirablility of Integrated science ccuréea in théir

curricula,



CHAFTER IIX
THE PROCEDURE

Preliminary survey of states.-- In order to determine

‘"which communitlies were teaching Physical Science, & letter
{Exhibit 1, Appendix) was sent to every State Department of
Education, asking that the names of clties teaching the inte-
grated course be checked. Enclosed with esach letter was a
complete list of communitles in the state, which, according
to the Educational Directory of 1951, had a populetion of
5,000 and over.

Replies were recelved from 40 states. Nine of these
stated that Physlcal Sclence was not taught in any of the
citles listede One of thenine, Oregon, reported that
Physical Science 1s taught, but only in the schools of
communities having a population under 5,000 The resson
for this, as Mr, Cliff Roblnson, Director of Secondary
Educatlion in Oregon, explalned in a letter to the writer,
dated July 31, 1951, 1s as follows:

"Oregon is characterized by great areas of

sparse population. More than half or our secondary

schocls have seven teachers or less. We have 3

two=-teacher high schools with enrollments of leas

than 20 and perhaps as many as 15 three-~teacher high

schools. We advoeate that the schools which are too

- amall to include chemistry and physics, even on an
alternate year basls, should offer a physlcal sclence
course 1in thelr program of studles.

“He
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"s « « We are of the oplinion that we need a
low-level physical sclence course which could be
taken by those students at perhaps the junior or
senior year who lack the abllity to take part in the
regular physlics and chemistry courses. 8o far we
have not made any noticeable progress in this direc-
tlon, but I do belleve it is cominge.

"I am sorry that we are not able to take an
active role in your survey. The size of citles
which you have astablishnd in your criteria just does
not fit the Oregon scene."”

The Departments of Education from seven states did
not have sufficlent data on hand to supply the names of
cities offering the fused course.

Twenty-four atates returned the list of cities after
having checked those in which FPhysical Sclence 1s being
taughte. ‘

Survey of schoolse.-- Using these lists as a gulde,
and alsc a2 liast of schools suggested to the writer by
Dr. Vaden Miles of Wayne Universlity, Detrolt, Michigan,

a letter was sent to the prinecipals of 100 secondary
schools, 90 of which are located in communitles which

were reported by the State Departments of Educatlon teo

be teaching the integrated course. A letter and a
questionnaire (Exhibit II, Apperdix) for the science teacher
were enclcsed with esch principalts letter.

Seventy schools responded to the guestionnalire.

Forty of these are offering the course; the other thirty
are note The names of the 40 schools participating in

this study appear in Table I.



Table 1.

Course in Physical Sclence

Te

Nsmes and Locations of 40 Schools Teaching a

Names of Schools Loocation

City State
Anniaton High School Anniston Alabama
Central High School Florence Alabama
Parrish High School Selma Alabama
Pine Bluff High School Pine Bluff Arkanasas
Los Angeles High School. Los Angeles aliformia
S. Pasadena Senior High School South Pasadena {Californla
Boulder High School Boulder olorado
College High School Greeley olorado
Derby High School Derby onnecticut
Bulkeley High School { Hartford onnecticut
Rew Britain Senior High School | New Britain onnecticut
Stratford High School Stratford onnecticut
Armstrong Technical High School | Washington iDe of Co
Arlington Heights High School Arlington Hts. Illinois
Hanhattan Senior High School Manhattan Kanses
Pittsburg Senior High School- Pittsburg Kansas
East Wichita High School Wichita Kansas
Highlends High School Fort Thomas = [Kentucky
Edwerd Little High School Auburn ine
Bangor High School Bangor : ine
Thormton eny Seco ine
Pittsfield Senlor High School Pittafield ssachusetts
Ann Arber Senlor High School Ann Arbor chigan
Central High School Flint chigan
Biloxi High School Biloxi : ssissippl
Bass Senlor High School Greenville 1ssissippl




Table 1. {concluded)

8.

Names of Schools Locatlion

City State
Beatrice Senlor High School Beatrice Nebraska
Hastings High School Hastings Kebresgksa
Horth High School Omaha Nebrasks
Phillips Exeter Academy Exetor Hew Hampsahire
Montclalr High School Monteclalr New Jersey
Eastside High School Paterson New Jersey
Summit High School Summit New Jersey
New Hanover Hlgh School Wilmington Horth Carolina
Will Rogers High School Tulsa Oklahoms
Scott High School Coatesville Pennsylvanila
Watertown Senior High School Watertown South Dakota
Austin High School Austin Texas
University High School Morgantown West Virginila
Wisconsin High School Madison Wisconsin




CHAPTER IIT
THE FINDINGS

Spread of Physical Science.~- Since ths first major

appearance of Physlical Sclence in 1937, it has spread
rapidly and has become an important part of many high-
school curricula. When Watson conducted his survey in
19401/ most of the schools offering Physical Science were
in California. In 1948, Guffin reported that 69 secondary
schools 1n Texas were offering the course;g/ Although
' no other stetes have Geen found where 1t 1s quite so pre-
dominant, 1t can be clearly seen from Table 1 that the
schools taking part in this survey represent every section
of the country except the extreme Northweate It is also
interesting to note that 19 of the 40 schools have adopted
the course since 1945. There is no indication that the
introduction of Physical Sclence has ceased, or even lessened,
but the trend seems rather to be in the oppoalte direction.

- The Committee of the Forty-sixth Yearbook, Science
Education in American Schools, gives its wholehearted
%denaIE R. Watson, Survey Courses in Physical Scilence:

ir Status, Irends, Evaluation, UE%ESIIEBSETEESEbr's
dlssertation, University of Bouthern California, 1940, p. 8.

2/Frenk C. Guffin, op. clt., p. 13,
-9-
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approvael to the establishment of integrated science
courses, and expresses 1lts bellief that such courses are
apreading¥£/

"Many fused courses of physical science have
been introduced into the senlor high school during
the last decade. Moreover, the number of such courses
seems cortain to incresse. It 1s quite as loglesl
to develop such a course at the present time as it
was to beglin the developmant of general biology about
thirty-five years ago."

Table 2 presents the number of schools teaching
Physical Sclence according to the year of its adoption
into the curricula. 8Since 5 of the 40 schools falled to
supply information about the date of its introduction, the

achools numbered total only 35.

8ize of registratione=- The number of students
reglstered for Physical Science ia astonishingly great.
In 1938-39, Ferguaong/ found 13,568 students enrolled in
Physical Seienco in 270 schools. Although in her ques«
tionnaire the wriberdﬁd not ask for the exact size of
each claas, the average number of students reglatered was

requested. By totaling these Maverages® the writer finds

§7Eammi§§ee on the Teaching of Science, National Society

or the Study of Education, Sclence Education in American

aehnols. Forty-sixth Yearbook, 1047, Fart I, The University
cago Fress, Chlcago, Illlnoia, Pe 45

1lliam C. Ferguson, ”Instruetional Problems of Generaligzed
1ence in the Senior High School," Science Education,
XXTIV (February, 1940) pp. 72-75.
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Table 2+ Summation of Schools sccording to the Year in
which Physical Science was Introduced into the
Curricula

Year Number of Schools

1935
1936
1937
1938
1940
1941
1942
1943
1944
1945
1948
1947
1948
1949
1950
1951

COODUFRNHFMHEHEDWON KR

that there are approximately 2,600 students taking Physical
Sclence in 38 schools. (Two schools did not furnish ine
formation in regard to the size of classes:) The regis-
tration in each division ranges from 13 to 35, most classes
asccommodating sbout 26 students. Fifteen schools are able
to fit all Physical Sclence students into one class. Ten
others find 2 divisions necessary. The number of sections
in the remaining schools varies from 3 to 1ll. Each school
with 1ts divisions and average registration in Physical
Science, and alsc its average total reglstration, 1s

listed in Table 3.
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Table 3« Average Reglstratlon of Students in Each Division
of Physlcal Sclence Compared with Average Regls-

tration of Entire School

Ave e Regls- | Ave e
Name of School Number of t§:§10n %n To§:§
Divisions | Each Division |Reglstra-
tion
Anniston ﬂ. Se
Anniston, Alabama 1 30 1,380
Central He. Se
Florence, Alabama 1l 2l 567
Parrish H. S.
Selms, Alabama 5 30 439
Pine Bluff H. S.
Pine Bluff, Arkansas 2 25 739
Los Angeles He 8e
Los Angeles, Cal. l 30 2,769
S. Pasadena Sre He Se
S+ Pasadena, Cal. 4 27 1,033
Boulder H. S
Boulder, Coloradeo 4 20 648
College H. S.
Greeley, Colorado 4 20 218
Derby He 8.
Derby, Connecticut 1 ? 459
Bulkeley H. S
Hartford, Conne. 1l 20 1,528
New Britain Sr. H. S
New Britain, Conn. 7 19 2,222
Stratford He S.
Stratford, Conne. 5 23 1,367
Armstrong Techs -He Se
Washington, D. Ce 1 25 1,729
Arlington Hts. He Se
Arlington Hts., Ill. 5 22 684
Manhattan Srs He Se. _
Manhattan, EKansas 1 15 512
Pittsburg_ Sre. H. S.
Pittsburg, Kansas 5 25 520
East Wichita He Se
Wichita, Kansas 11 30 2,609
Highlands H. 8.
Fort Thomas, Ky. 1 25 494
Edward Little H. S.
Auburn, Maine 2 36 730
Bangor H. Se
Bangor, Maine e 35 77}




Table 3. (concluded)
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Fumber of |Average Regls- | Average
Rame of School Divisions tration in Total
Each Division |Registra-
tion
Thornton Academy
Saco, Malne 1 30 400
Pittafield Sr. H. S.
Pittafleld, Mass. 3 25 1,426
Ann Arbor Sre He Se
Ann Arbor, Mich. 1 20 1,153
Central H. Ss
Flint, Michigen 2 % 3,018
Biloxi H. S.
Biloxi, Miss. 1l 24 681
Pass Sre He Se
Greenville, Misas. 1l 20 845
Beatrice Sre« Hs Se
Beatrice, Nebrasks 2 25 479
Hastings H. 8.
Hastings, Nebraska 2 27 1,723
North He 8¢ -
Omahse, Nebraska 2 32 1,783
Phillips Exeter Acad.
Exeter, New Hamp. 7 13 720
Montclalr H. 8.
Monteclair, N. J. 2 20 1,430
Eastslide H. Se
Paterson, N. J. 2 20 2,757
Summit He So
Summit, N. J» 3 28 626
New Hanover H. S.
Wilmington, N. C. 1 30 1,918
W1ll Rogers H. S.
Tulsa, Oklahoma 7 35 1,544
Scott He Se
Coatesville, Pa. 1 30
Watertown Srs. H. S.
Watertown, S. D, 1l 256 472
Austin Hs Se
Austin, Texas 4 25 2,462
University H. 8.
Morgantown, W. Va. 2 30 454
Wisconain H. 8.
Madison, VWisconsin 1 15 ?
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Grade level of Physical Sclence students.=- Grades XI

and XII seem to be, by far, the most popular grades for t he
teaching of Physlcal Sclence. Only 5 of the schools report-
ing offer it to tenth-grade students exclusively. Five others,
however, teach it to tenth, eleventh, and twelfth graders.
In South Pasasdena, California, one of the 5 places where
Physical Science 1s taught to all 3 grades, the tenth-grade
class was begun as recently as September, 1951 as an ex-
periment, whereas eleventh and twelfthegrade FPhysical
Sclence has been in the currlculum since 1942,

Nineteen schools have students from both elsventh and
twelfth grades taking the course; six place it in the twelfth
grade curriculum, five in the curriculum for Grade XI.

Titles for the integrated course.-- The greater number

of schools have named the integrated course simply Physical
Seience; yet the author found, beslides this, 1l other titles

used to describe the same course. These are: Senlor Sclence,

--. Advanced Sclence, Advanced General Scilence, Applled Sclences,

Basic Scilence, Consumer Sclence, Twelfth-Grade Sclence,
Everyday Sclence, Modern Science, Integrated Sclence, and
Fused Phyaiéo—Chemiatry. Desplite the large number of course
names, the material covaréd is basically the same, as will
be seen later.

Time allotted to class periods.-- The time allotted to

Physical Science and the use made of that time varies with
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each school system and with individual teachers. 8ix of
them, rather than conducting separate lecture and labore-
tory periods, combine both lecture and laboratory into one
class perliod which 1s held five days a week during periods
which may vary from 50 te 60 minutes in length. Thirteen
schools report having no laboratory periods at all, but
only lecturse perlods during which demonatrations are given
to the students. Four such schools conduct 50 to 55 minute
?ariods 4 days a week. The other 9 hold classes § days a
wsek for periods ranging from 40 to 60 minutes longe.

| The Physical Sc;ence course in 16 of thg"schnols is
planned with a definite number dr lecture and laboratory
periods per week. Agaln there 1s s great deal of variety
in the mnﬁhod of handling the course. Some schools have
4 lectures and 1 laboratory period, while others have only
1 lecture but 4 laboratory periods per week. Usually the
periods are from 40 to 60 minutes long, but in Ann Arbor,
Michigan where the course is arranged so that there will be
2 laboratory periods a week, each laboretory period is 96
minutes long.

In 5 schools, the teachers have no set schedule for
laboratory ibrk;ibnt use the class time in whatever way is
moﬁt appropriate;fer the toplc being taught. Table 4 shows
the time allotted to Physical Science by each of the 40
schools.
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Table 4. Amount of Lecture and Laboretory Time per Week
Allotted to Physical Sclence
Lectures I Labs. Combined Pds, used at
Name of (Pds. | Length Se ng Lecture discretion of
School |per of per of & lab. teacher
week | Periocd |weelk Period || Pds. Length || No. | Iength
in in per of per of
~ Minutes Minutes| Week Period || Week | Period
Anniston
Hs Se 5 60
Central
He Se¢ B3 55 S=2 55
Parrish
He Se |5 40 :
Bluff |5 60
Los Ane-
geles 50 2 50 H
Se P&u‘ 5
dena 5§ | 60
Boulder {
He Se ] 5 56
College :
He S |3 50 2 50
He S¢ |5 40 .
Bulkeley ;
He Se !5 42
tain 4 80 ¢
Strat= , 3%
ford 5 41 }
Armstrong )
He Se 3 45 i% 1l 90
Arlington % i
Htae i | 5 58
NManhattan %
Hs Sa 60
Pittsburg i
He Se |3 63 i 2 | 67
E.chhlta #
Hs S. 2 56 g 2 55
Highlands i
He S« |6 55 §
Ede Little
HO S. 4 i 50 %g
; i
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(concluded)
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Lecture
& 1ab.

Pda,. used at
diascretion of
teacher

Pds.  Length

pex of
Weelk

Period

Oe Length
of

pexr
Week | Period

Central,

Flint [ 2.5

Biloxi
H. 8.
Baass Sr.
Hl S.
Beatrice
He Se
Hastings
H. S.

North
He Se
Phillips
Exeter
Montclaix

He Se [3=5

Eastside
H. S.
Summit
HC S'.
Hew Hane
Over
Will Ro~
gers
Scott
H. S.
Water-
towm
Austin

e

L

Ho SQ M

Univer-
sity
Wisconsin
H. S.

50
44
40
53

147
65

60

60
45

245

]

A1 el 5 s bk
prrg

L S

pey

P rrorsegene

1e2 |

96

60

50

53

56
60

{ 45

60
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Population of classes.-- It seems to be in keeping

with the o0ld traditional opinlon that boys are more ine
‘terested in physical sclencea than girls, that not one
of the 40 schools reports having classes preeminently
made up of girls. The classes are quite evenly mixed
in 24 schools, but in the other 16, most of the FPhysiesal
Sclence pupils are boys.

In only 3 schools are the Physlcal Science classea
composed mainly of collége~preparatory students. Twenty=
three of the schools state that thelr Physical Science
reglstration 1s drawn chlefly from the non-college group.
The remalning 14 have classes in which both college and
non-college students are falrly evenly represented.

This condition is not surprising when we realize
that the children with high ability are, for the most
part, not enrolled in the integrated course. Only 7
schools report having any of the brighzest pupils regis-
tered for Physical Sclence, and these are part of a
heterogensous grouping in each case. Classes contalning
students of both average and low abllity are carried on
in 12 schools. Falrly hamegeneoué groupings of aversge
students can be found in 11 others, and of students of
low ability in the remaining 10. '

Registration of Physical Science students in other
Science courses.-- O0f the 40 schools taking part in this
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survey, only one, Wiaeonsin}ﬂigh School, Madison, Wisconsin,
refuses to admit pupils to the integrated Phyalcal Sclence
course who have previously taken General Science. Iater
admission of Physlcal Sclence students to separate courses
in Physics and cpemiatry. however, 1s not so unanimously
agreed upon. Ten schools report that they do not permit
puplls who have completed the integrated course to take
sither Physics or Chemiatry. In 6 of the 10, 1t would be
impossible for them to do so at a high school level because
they are the schools in which Physical Sclence is taught to
twelfthegrade students only. It 1s interesting to note
that the other 4 schools are ones whose Physical Scilence
enrcollments are made up of students of low abllity or of a
mixed group of average and poor scholars.

Although they are allowed in the sepaéate Physics
and Chemistry courses, the grﬁater number of students in 19
aschools fall to reglster for them. In 4 schools the major-
1ty does register for Chamigtry, and in 2 others, many take
either Chemistry or Physics. HNr. Carl V. Gruhn, teacher
of Physical Science in South Pasadena, California, states
that some of his students enroll in the integrated course
after having had Chemistry and some whlle taking Fhysics.
This same teacher, and four others, report that a falrly
large group, although not a majority, elect either FPhysics
or Chemistry later.
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Topics covered by Physical Science.-- The particular

sciences which are integrated in the Physical Scilence
ecourse vary, but a great many schools « 22 of the 40
contacted - include all 5 mentioned in the writer's
questionnaire; namely, FPhyslcs, Chemistry, Astronomy,
Geology, and Meteorology. Five schocls are including
units on Blology, and one on Driver Bducation. The sci-

'~ ences covered by each individual school are shown in Table
Se

Table 5. Topics Covered by FPhysical Sclence

Rames of School Toplcs ~
Fhy. Me | ABGTe | G804 HOt,|Blole| Dr. EduCe

Anniston H. Se
Anniston, Ala. x
Central H. S.
Florence, Als. x x
Parrish H., S.
Selma, Ala. X
Pine Bluff H. S.
Pine Bluff, Ark. x
Los eles H. Be.
Los eles, CalLx x
S. Papadens H. S.
Be h“dﬂna, Calh
Boulder H. S.
Boulder, Col. x =
College He S.
Greesley, Col.
Darby Hs Se
Derby, Conne
Bulhl@y He S
Hartford, Conn. |x x
New Britain H. S.
New Britain, Ct.ix

™
L
MM M M M M MW K KN N
L R R

MOM M OM MW WM




Table 5. (econtinued)
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Nams of School

th-

Ehem.

Asty.

Geo.

Toplcs

Ol e

UC e

SENEOH ﬁo 'Y
Stratford, Conn. | x
Amztrong He 8o
washington, De ci
Arlington Hts. H.S
Arl, Bts., Ill. x
Manhattan Sr. H. Se
Manhattan, Kan.
Pittsburg Sr. He Se¢
Pittsburg, Kan.
E. Wichlita H. S.
Highlands H. Se
Fort Thomas, Kt.
Ede Little H. Se
Auburn, Maine
Bangor He Se
Bangor, Malne
Thornton Academy
Saco, Malne
Pittsfleld H. S.
Pittafield, Mass,
Ann Arbor He Se
Ann Arbor, Mich.
Central H. Se.
Plint, Michigan
Biloxl He. Se
Biloxi, Miss.
Bags Sr. H. S.
Greoenville, Miss.
Beatrice H. S.
Beatrlce, Neb.
Hastings He. Se
Hastings, Neb.
North H. S.
Omaha, Keb.
Phillips Ex. Acad.
Exeter, N. He
Montclalr He Se.
Montclair, N. Je.
Eastside H. Se
Paterson, R. J.

M

M M M N M M N N

H N M M N K M M

I I |

W oX M M M M

L]

MMM

™

HoOM M M
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Table 8. {concluded)

Bame of School ggpies
Chem. | AStYrs| G80. |Met. Blole| Drs EdUGCs

g

'5mmnit Ho Se
Sumult, Ne J.
New Hanover H. S.

Wilmington, N. Cq
We Rogers H. Se
Tulsa, Oklahoma
Scott He Se
Coatesville, Pa.,
Watertown H. Ss
watertowm, S. D,
Austin H. S.
Austin, Texas
Univeralty He Se
Morgantown, W.Va.
Wisconsin H. Se
Madison, Wis.

M

M OM M M M M M M
WM ﬁ M M M MM
M
M
M M M N
M

Sources of materlals.-- Most teachers who answered
the questionnalre are using a text, 24 6f them for class
"work as well as for homework. Two make use of it only
in class. Another plan, used by 4 teachers, 1s to assign
homework from it, but to use dlfferent msterials 1n'the
classroom. In & few schools, more than one text is being
used; a separate text for different grade levels in some
places, and a different text for different physical sclences
in others. Three teachers report using a text, but only
as a reference booke. |

The number of texts named 1s more than one-third as

great as the number of schools using them. The following
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is a l1list of text books arranged according to the frequency
with which they were mentioned by the 40 teachers taking
part in this survey.

The Physlcal Sciences, Eby, Waugh, Welch, & Buckinghsm
ainn & Co., ﬁey York, 1946. ’

Hodern Life Sclence, Carleton and Williams, J. Be.
ippincott Co., Chlcago, 1945. ’

Physical Sclences for High Schools, Hogg, Cross and
tle, D, van Nostrand Co., Inc., New York, 1951.

Consumer Sclence, Hausrath and Harms, Macmillan Co.,
ew York, 1939.

Senior Sclence, Bush, Ptacek, Kovats, American Beook Co.,
ew York, 1937.

Physical Selence, Nettels, Devine, Nourse and Herrlott,
+ Co Hea & Co0., Boston, 1942,

Undepstanding the Unlverse, Franklin B. Carroll,
The J. oﬁ . Winston Co., Philadelphia, 1947.

Our Environment, Wood and Carpentexr, Allyn & Bacon,
"Hew York, 1933. =

New World of Selence, Burmett et al., Silver Burdett
Ee.. Few Yor s 1948,

Basic Scilence, Barnard and Edwards, Macmlillan Co.,
' ow YOI'E. 1951. :

Eweryday Problems in Science, Wilbur L. Beauchamp,
“Scott, roresman X Co., New York, 1956.

Science, Davis and Sharpe, Henry Holt & Co., FNew York,
1047. ;

Experlences 1in Phgaica, Le Re Williard & C. Winter,
& 3-50' oston, 1943.

Hodern Chemistx_?. Charles E. Dull, Henry Holt & Co.,
ew York, 1940. ,



Very few of the teachers are using the text to the
exclusion of other acurces of information. They also
report that work ls beling done from reference readings.

In Beatrice, Nebrasgka, in addltion to a text and reference
reading from books; magazines, and newspapers, visiting

lecturers are also provided two or three times a month to
speak about their own flelds of scientific speclalization.

Seven teachers find 1t possible to eliminate the
text completely. They are able to get sufficient and
valuable material from reference books, workbooks,
laboratory manuals, magazines, newspapers, and fleld
trips. This approach leaves them freer to select for
study the areas whlch will be most useful to their particu-
lar students in thelr partlcular community.

Before closing this chapter, it will be interesting
to note the results reported by one physical sclence
teachsr who 1s slso working on his own text book, Mr.
Carl Vs Gruhn of South Pasadena, Califormnia. In a
communication with the author, he states:

"In our course we do not have sections on Chemis-
try, Physlcs, etc. as such. Instead, we follow cer-
tain basic experiences and use the laws from those
fields to support our points.

"We have had unusually outstanding work accom=
plished by students 1ln the course because the sky is
the 1limit as far as student ability is concerned.
Each student goes as far as his abllity permits. As

an example: A girl bullt a television set as her
speclal problem before television was on the coast.
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Now I have a boy who has bullt a special interfero-

meter and one who is trylng to mesasure the charge of

an electron. Others do research in music, art, etc."

In view of thls statement 1t 1s worth recalling that
Mr. Gruhn works with a heterogeneous group of students of
high, average, and low abilitles. Integration of the

physical sclences, then, can be, and most often is, a

sSuccess.



CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary of the survey.-- Thls survey is designed to
show, on a nationwide scale, the status of Physical Science.
Teachers of the integrated saclence course from 40 secondary
schools scattered all over the country have taken part.
Their responses to the writer's qguestionnaire show that
each year more schools are including Physical Science in
the curriculum, and that the number of students registered
for the course 1s falrly high - approximately 2,600 students
in 38 schools. These students are, for the most part,
eleventh and twelfth grade boys and girls of average or
low ability, who do not intend to go to college. A few of
them are in the tenth grade, and some, of high abllity,
are following a college-preparatory course.

Phyalcal Sclence is the name used most frequently to
describe the integrated course. Many othertitles are
also in use, but no one of them 1s widespread.

A definlte amount of time is allotted to lecture and
laboratory periods in many schools. Many others eliminate
individual laboratory work and use the teacher-demonstration
method. Only very few schools have no pre-arranged lecture
and laboratory schedule, but use class time as best fits

-26-
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the day's needs.

With one exception, students who have provicu%ly taeken
General Sclence are allowed to reglater for Physieai
Sclience. Only a few, however, contlnue further witﬂatho
study of either Fhysics or Chemistry, even though, in the
greater number of schools, they would be allowed to do so.

The integrated course in Physical Sclence includes
topics taken from Physics, Chemiatry, Astronomy, Geology,
Metewrology, and in five schools, Blology. Text books
are widely used, but other source materials such as
references books, sclentific megazines and newspapers,
supplement them. A few teachers eliminate the text com-
pletely and rely solely upon supplementary material.

Conclusions which follow.=-- | |

le There 1s a growing recognition of the need for

integration. This trend will very likely influence

permanently the sclience currlculum of the secondary
aschools.

2. There is an increase in the number of schools

offering Physical Sclence, and in the number of stu-

dents registered for the courae.

3. At present, Physical Sclence is taught chlefly to

the poorer students, but it has been tried - and tried

successfully - with all types of students.
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4. The individual teacher is left comparatively free
to plan and organize his own course. There ssems to be
no standard syllabus to limlt or to force coverage of
material.
5. More recent and up~-to-date text books are needed.
Recommendationsew=

l. Studies dealing with objective statisticel evalu-
ation of Physical Sclence courses would give more valid,
worthwhile comparisons of integration and ncn—intogration.
2. 8ince Physical Science 1ls spreading so steadlly,

1t would be interesting to discover what, if anything,

18 being done to train teachers for this new approach

to science teachlng.
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EXHIBIT I
LETTER SENT TO STATE DEFARTMENTS OF EDUCATION

Boaton, Mass,
August 2, 1951

Dear Sir:

As part of my work at Boston University, I am
undertaking a study of the recently organized course
in Physical Sclence which has been introduced into some
of our secondary schools. The course is an integretion
of such subjects as Physics, Chemistry, Astronomy,
Geology, and Metsorology, planned for students of
Grades X, XI, or XII.

I have enclosed a list of cltles in your state
with a population of 5,000 and over. Will you please
check the names of those citles in whilch such a course
is taught?

I sm extremely grateful for your cooperation in
this project.
Very truly yours,

Sister M. Amadeus
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EXHIBIT II

QUESTIONNAIRE SENT TO SCIENCE TEACHERS

Name of teacher
School address
Number of years teaching Physical Sclence

1, In what year was the integrated course in Fhysical Sclence
introduced iInto your scechool?
2. By what titles 1s the course known?
Physical Sclence
Senloxr Science
Consumer Sclence
Survey Sclence

‘ (Other)

3. How many divisions or sections of the course
are there?

4, Do you teach all diviasions? ZSE

5. What 1s the average reglstration in each
division of the course? '
6¢ In what grade 1s Fhysical Sclence
offered? (Note that this 1s not Grade 10
Grade VII, VIII, and IX General Grade 11
Sclence.) Grade 12
7. How many lecture perlods per week
are glven to the course?
8. How long 1s esach period?
9. How many laboratory perlods are
there per week?
10. How long is each?
1l. Into which of the following categories
do Physical Science students fall?

Boya
Girls
Fairly evenly dlvided

College preparatory
Non-college students
Both

High Ability

Average ablility

-. , Low ability
12. Are students allowed to register for

Physical Sclence who have previously

taken General Sclence? gba

o




13.

14.

15.

16,

EXHIBIT II (cont.)
Are Physical Secience students later

3le

allowed to register for Physics? Yes
Yo
for Chemlstry? Yes__
Fo

If "yes", have the majority registered
for elther or both of these courses?
Physics

Chemistry

Both

Nelther

What are the main toplcs covered by
the Physical Scilence course? Physics

Chemisatry

Astronomy

Geology

Meteorology
Is a text book used? Yes
No

If "yes", please write the name,
author, and publisher of the text.
Rame

Author

Publisher

For what type of study 1s the text used?
Classaroom work

Homework

Both

If "no", from what sources are materisls
taken? Reference books

Laboratory manuals

Magazines

Sclentific newspapers
Workbooks
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