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CHAPTER I
INTRODUCTION

Selsction of Scisnce Content

Seiection of science content Tor general education

For the elementary school, selection of science
content proceeds from comcerms for (a) the learner, (b) the
environment, (¢) the body of kmowledgs comprising natural
seiences (biolegy, chemistry, physics), end (d) the tetal
school program.2 These four ldentified areas embrace the
ma jor concerns in the selection of content for junior high
schools also. Hale indicates agreement with these four
arsas as the basic concerns for content selection,
Regarding the learner, however, she underscores that the

student in the Junior high =school is an adolescent znd

looncarns for melsction of sciemce comtent for
general education are reviewed in three yearbocks-of the
Hatienal Society for the Study of Bducation {Chiecago: the

e P At

?i&%y=nintn xgéxoaaag Part
Chicago Press, 1960) p., 119,

3 3 —r | ~ = 2n 3 [
SETams it the ‘lemenzaq GCuGua.o Rethinking Scisznce
] National Seciet for the Studw ﬁ_unn?ians
; P
[ 3

(¥
A 4
“J
i,

frmd)
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mental characteristics somewhat different from other age

groups.3

the Junlor high school 1s not to be construed in a narrow
sense for as Hale said, it involves a "look at America and
world society as it exists today--its ideals, its purposes,

A4 ARl ama
. W Ay & W W RO

(2

P s 133
"Science" itself should be understood by those who
sslect the content for any level of general education.
Sclence 1s nol Vo be confused with techmolegy. Science
involves problem solving, but that is not its only functiom,
Nelther 18 it just a body of knowledge included in several
disciplines, It appears to be knowledge involved with the
endeavor of individuals to understend, interpret, and
control man’s énviropment, Basicelly, scientific activities
are intellectual pursuits cheracterized by certain modes of
thinking: disorimineting observetion, categorizetion,
gquantification, hypothetical explanation, analysis and
synthesis, cogrelaticnel thinking, a2rnd constructiocn of

scientifice msdelsas

JHelen E, Hals, "Quality Seclemce for the Junier
High School,” Ideas for Teaching Science im the Junior High
School, Washington, D.C., National Science Teachers

- o~

R o F Ay R ant
ABS0Giavion, 1503,
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selection of science content for general education programs.
Science contributes its methods, its appreach to probdlem-
solving, and ite informational content to enrich the whole
8chool program and to give it new scope and depth, But a
basic premiss underlying the sclence program is that it
should be in havmony with the total program of education.
The contant in such 2 program should help sccemplisk ths
totel program's functions and purposes and supplement and
complement these purposes rather than bs separats and
distinet,

Although these four concerns predominate in the
selection of sclence content for general education today,

they have not always done so.

An Historical Perspective

In earlier history of science instruction ths
selection of science contvent for public schools as revealed
in reviews and the amalysis by Franecis D. Curtis streszed
thet efforts prier to 1931 eoncentratsed mainly upen three

methods. The kind end sxztent of subject matter was

science "experts”, (b) ezamining periodicals to identify

problems where science principles applied, 2nd (c¢) using

MN11AaT m Fan vrn et mattm A~ mm
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4

simpier content was emphasized in the initial courses while
the more complex content, often over the same science
topics;, was emphasized in the more advanced ceurses.6

By 1946 the gradual changes 1n science instruction as
revealed by the Forty-sixth Yearbook of the National
Society for the Study of Education 1nc1udedvmore attention
te the nature of the learner, additional physical science
content. and incressed emphasis upom the functicnal sspsc
of science learnings. The Fifty-ninth Yearbook of the
National Scciety for the Study of Education revealed that
there were no serious criticisms of the aforementioned
criteria for selection of content but that more consideration
should be given to the role of science in society. When

soclety changes, a re-evaluation of science in the light

of that changed society is necessary,7

Summarizing Content for Selection Purposes

Investigation of selection of science content for

{ meneral education through the years reveais

ncis D. Curtis, "Investigations Relating to the

a

Content of Science Courses.® A Program for Teaching Science,
Thirty-Tirst Yearbock of the National Society for the Study
¥ Education, Part I, Bloomington, Illinois. Public School

o i
Publishing Co., 1932. pp. 109219,

"Darrell J. Barnard, and Others. %The Role of
Science in Our Culture.® Rethinking Science Education.
National Society for the Study of Education, Fifty-ninth
Yearbook, Part I, (Chicago: the University of Chisaso
Press; 19609)9 ppe 1=17e
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many methods of content seiection. One of these methods
has been to attempt to identify that sclence content which
wag construed to be of importance, on one besis or esnother,
for students to understand, Important content, however,
appeared so vast that it was hardly menageable. However,
by ueing summarizing statements, such es principles,
genexralizations, and concepts, it was possible tc reducs
much faectual infermation of =zelence into a meoere manageable
whole., These statements, it was hoped, when umdsrstood by
the student would contain the esseﬁge of much knowledge and
be valuable to the atudent in interpreting his experiences
with the physicel worlid., In addition, the student might
be better adble to interpret his future experiences 1f he
understood the summarizing statements which described the
essence of these experisnces. These statemenis had to
exhibit rather broead appiicability among sclence topics and
yet be of value to tThe iearmer,

Efforts to select the significant content through
identifying summarizing statements resulted in l1lists of
principles and generalizations in many science areas.8

An investigastion which exzemplifies many such efforts was

-

physiecal

conducted by ¥Wise in 1221 znéd produced 2

-4

=

igt o

gelence prineiples thought importent for general education,?

SHareld E, Wise, A Determinstion of the Relative
Importence of Prineciples of ?h;sical Science for General

=) T e o - PP AP o Ry TTen 8 avawam® S or
auucabiuu. UHP“ULL&”U“ agoc bU.la.. u-lﬁﬂu— UG!’—U-&Q VEIL TSI DA YUY
P T e g o~
61 rmaicnligeén, 15
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ples in physical science and
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sought through the opimion of selected individuals to
determine the relative importance of each statement for the
purposes of general education. Today some credence is
glven to 1lists of major principles when comsidering content

for solence areas.lo

Need for COontent Re~-evaluation

If important physical sclence content has been
arranged inte lists of principles 2nd generalizations
readlily available for persons designing physical science
Courses 1t would seem unnecessary (0 re-assess any program
once 1t was established, However, the fact that science
content should be re-evaluated frequently and pessibly
changed as often is evident upon consideration of certein
factors, There are many factors which merit 6onsidaration
in the selection of science content and because of a dynamic
society the value Jjudgments placed upon these facters 4o
change and new facets o our society may emerge. Examination

of thess factors revesls thet the junior high scheol science

content needs attention and possible revision.

YFor example see: (1) U,S5. Depariment of Healtih,
Educatlon, and Welfare. Ihe Major Principles of the
Biological Sciences of Importance ror Genera dueation,
Circular No., 308 (Revised and reprinted December 19

May 1948, (2) U.S. Department of Health, Education, and
Welfare, The Major Frimcipies of Physics, Chemisiry, and
Cecloz gf INDOrEancs 16T LELETE. BauUC&viOh. OiTCUIEr

.Lmll
Ho, 500-1V (Revised and reprinted December 1962).
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One such varisble factor is concerned with the
objectives of sclience teaching, Objectives are changing
and very possibly will continue to change., In speaking of
objectives Hale stated:

They reiterate the need to embrace ideas,
overarching concepts, and relatioffhips as an
essential part of the curriculum,

Goals for Jjunior high school sclence courses &s

Seience Educatien (1960)12

g

F

loles fo

10

su

gaasted in

| (&)

show a changs in emphasis from previous statements as

Iy ™

exemplified by those of the 46th Yearhook of the NSSEel3

If these more recent zoals are significant, then the
achievememt of these goals might be accomplished more
efficiently through re-assessing present content and possibly
modifying it.

Carleton identified another factor that has
changed the selection of science conteni for junior high
school science progrems. He stated tﬁat the junior high
school sclence program needs re-eveluetion because much

of the science content formerly considered bagic for jumior

1lHele, op. eit., p. 3.

~

i2prederick L. Pitspatrick, (ed.). Policies for
Selience Edueation. (New York: Bursau of Publications,
olumbiz Umiversity, 1960).

1BScienc§ Education in American Scheels. DNetional
Society for the Study of Educatlon, Forty-sizth Yearbook,
Part I, {Chicago: the University of Chicago Press, 1947)

Chpt. III,
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o oy -

to slementary instruction. ZExtensive revisions are seen

at the high school level. The Physical Science Study
Coﬁmittee, the Blological Seience Curriculum Study, the
Chemical Dond Approach, and the Chemical Education Materials
Study have been responsible for producing revised programs

and materials now in use in their respective areas, These
programs are the results of large scale concentrated

efforts to modify science programs at the high school level, 15
These programs appear quite specific in their approach to
selection and presentation of science content, |

A reason given for such extensivse revisions by

[
{0
]
b
£

v—n--vv—-

8

Secondary=School
Nai’i mm:ﬂ Seecisty for

15purther understanding of these programs can be
gained by reading reviews in the official publication of
the American Associaticn of Physics Teachers, the American
Institute of Bilologieal Sciences, end the American Chemical
Socisty. The Physical Science Study Committee’s work is

A
described in the nexzt section of this investigation,
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A bagic premise of each of thss _8roups is that
sclencs 123t:uvtiuu in moSt Schoeols is cutaor-uaue

and falls to presemt anm undersianding of the
obJectives and methods of seientific inquiry.
Schoois manifest fhe mens onceyoicernd fgaior hign
Because high school progrems have raceived massive
and extensive revisions, Calandra suggested similar efforts
should be given to revision of the elementary and junior
high programs.17
Another factor for re-eveluating jumior high schosl
content besides the changes in elementary and high school
programs 1s the increased amount of knowledge becoming
avallable for inclusion in physical science courses,
"Scientific knowledge 1s 'increasing exponentially’
in this century,” stated H. Bentley Glass.18
With science knowledge increasing so rapidly it

appears that only a portion of it can be included in

which is selected should be gignificant end valuable to the
learner. That which is selected would be most appropriate

1f it would exhi ¥ to most of the total

15Natlonal Science Teachers Association. The NSTA

Posivion on Curricuium Development in Science, National
§e3enee Teachers Association, (Washington, D.C .5 1962j,

1781exander Oslandrs, "Some Observ ations on ‘the
Work of the PSSC." Harvard Educational Re view. Vol, XXIX

Winter 1959, p. 20,

184, Bentley Gless, "The Biology Tescher iz =
Racing World.” School Life° Vol. XLV, No. 1, October
62, p, 10,
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ocomrtent of science or have countsrparis in major sciemce
areas. Fragmenitary kneovledge wounld heve lessgsr impsriancs.

This 'idea is reported by Fimlay in reviewing the commitiee’s

- o T
WeIrx o2 was

physios course. He stated:
The committee has chosen to select subject
matter and orgenize it with the intent of providing
&s broed 2nd poveriyl & tase as possible Ffor further
learning %otk in and beyond the classroom. Through
its materials the CGommittee seeks to comvey those
aspects of sclence which have the deepest meening.
the widest spplicability.l®
The fact that basic ideas and generalizations
deserve atiention in sciemce courses is borme out by
research upon how long generalizations are remembered by
students., In reviewing the emphapis so-called facts of
science should have in science courses in comtrast to the
smphasis upon "understanding scisnce gemerslizatioms,”
Barnard reportéd:
It has been found that up to 70 percent of the
specific facts lsarmed in & science course are forgotien
thin oms year after the completionm of the course.
The loss in understanding of generalizatione and in
ability to 2pply generalizations is very much less.20
The E-12 programs siress the importeance of having

an appropriate sequence of sciemce courses so that greater

b ]

“7Eilbaxt G,
The Fnysical Science
Eduecatienal Services

o)
>

Y

2-5. Darreil Barnard, Hhai Research Says to_the
isacher: Teaching High-School Science. HNationsl sausation
Essociation, Washington, D P. To
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articulation and coordination of courses result. Support
for K=12 programs is drawn from the premise that certain
science learnings sre appropriate for every grade level and
that students can and should achieve in science at esach
grade level. Therelore, each science course should build
upon former courses by re-emphesizing that content which
sesms necessary and by deepening and broadesning the
understandings already concelved.

As stated previously, the elementary sclence
program has undergone conslderable change., The high school
physics course has had consliderable revision, Therefere,
if articulaved progrems are desired, a revislon of the
Junior high school science program should be accompllshed
and, in so dolng, some conslderation should be given to
the changes 1n elementary and senlor high school science
programs,

The most recent extensive revision in high school
physics has been the Physical Science Study Committee's
(PSSC) high school physics course., After four years of
preparation 1t was published in complete form in 1960 and

has been inaugurated into many school systems since then.

- - -

e it has been availiablie Tor review for some time,

1=

Begoan

b

many persons are well acquainted with it. Numerous reviews
of it have been given in professional science journals since

its inauguration.

Consideraticn of these factors gave the investigator

o o
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considering seiection of physicel scieuncs coutent for junlior
high school physical science prograums.

The first impression had to do with generalizations
in the scheme of science., Generalizatlons appear to be
able to embrace the sssence of much sclence knowledge
when they are understood. Presently sclence knowledge 1is
increasing at such & rapid pace that attention cannot be
given to all of it so selection of the most sultable is
highlj desirable. When understood by & student a generaliza-
tion can often serve as a basis for interpreting hltherto
unknown phenomena. Furthermore, genersllzatlons 1f under-
stood ers rstaimed longer then the so-called facts of sclence.

The investigator 1s supported by others in the

significance placed upon generalizations in science. Barnard

reported:

In temms of the subjsct matier objsctives of
sclence it is quite obvious that sclence teachers
should be teaching for growith ln understanding
generalizatlions of sclence.<t

The second lmpression of the investigator in
selection of physieal sclience content 1s the need for
articuletion and coordination of courses. One of the main
proposels of the Thirty-first Yearbock of the Hetlomel

Society for the Study of ETducation was the developmen

21

Ibid., p. 8.
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desirable in science,23 it seems that some attention sheould
be given to high school science courses when plagning junior
high sclience programs. A course which should receive this
attention when planning the junior high school program is
the Physical Sclence Study Committee’s (PSSC) high school
physics course. It hes been in existence for a sufficilent
length of time for many persons to become well acquainted
with 1t. Therefore, it seemed appropriaste to the investi-
gator that a refiew of the PSSC physics course should be
made primarily with regard to the generalizations inherent
within this course when attempting to determine pre-PSSC
physleal science content,

Upon examinetion of the PSSC physics courss, the
investigetor found major changss in the content and

philosophy of PSSC physics from that of the more traditional

cc
A Progrem for Teaching Science. HNationzl Society
i Thirty=rfirst Yearbook, K Part T

(Blo@aingten, 1111n013° Pubiic School Publishing Co..
1932).

23 .

Robert H., Carleton, and Others. "Improving
Secondary-Schosl Science." Reibhinking Science Educstisn,
National Society for the Stuav of Education, Fifty-ninth
xaa“ogegg Part I, {Chicago: the Uﬂivé?%xey of Ghieago

Press, 1960), pp. 158-9,
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high school physics course. A brief revisw of the P3SSC

physics course is given in the nsxt section.

The Physical Science Study Committee (PSSC) was
comprised of a group of university and secondary school
physics teachers who worked io produce an improved high
school physics course. Begun in 1956 at the Massachusetts
Institute of Technology, this project was financisily
supporied by the National Science Foundation, The Ford
Foundation, and the Alfred P. Sloan Foundation.,

A large part of the credlt for PSSC physics should
go to Professor Jerrold R, Zachérias of the Massachusetts
Institute of Technology for his organization and pace~setting
for the committee, The PSSC course, however, is the work of
several hundred persons, meinly college and high school
physics teachers, contributing over a periocd of four years.
Professor Frauncis L. Friedman of the Massachusetis Institute
of Technology elsc must be given much credit for his role
in developing the texibook and contributing greatly ta
8ther parts of the program. PSSC physics is the result of
innumerable individual econtributions. of extensive trials

in meny schools, and of = process of revision over a three-

year period°24

24

Physlical Science Study Committee, Physics,
(Boston: D,C., Heath and Co., 196 ), pp. 641-3,
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Informel discussions in 1956 among college nhyaios
teachers revealed widespread concern for, and need to
improve, the high school physics coursa, One weakness
was that it did not represent physics from the point of
view of the modern scientific community. So much additionsal
information had been added to the high school course in
recent years thet 1t was difficult to gein unity among all
the topics. Also the incressed amount of meterisl had
made the high school text unwieldy and encyclopedic in
nature, Much of this new material reflected technolegy
and detracted from the teaching of physice generalizations.

Therefere,'it became evident that much material
would by necessity be omitted. However, the committee
organized at the Massachusetts Institute of Technology in
the summer of 1957 desired to include generalizations which
Vainsd the ossence of a large number of physics topics
end could be appiled to a wide range of physical phenomensa.
This committee of college physics teachers felt that =
few topics should be studied in depth. After much dis-
cussion the Tollowing criteria were judged to be important

for selection of the subject matter., Each item should:

T i, R, PN - - a _a .
shievements in phaysies; (2] give insight

-
nE 30

o)
"

I
[} ]
[w)
)3

% e e
;] Builons

Lot 3

into the way in which these powerful 1deas were conceived,
nurtured and sometimes overthrown by even more powerful
ideas; (3) present a unified story by which the inter-

connections within physics were explained; and (4) shew
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studies. Some physics topies of considerable significance
A

U - 1
and interesst had 45 bs omittsd bui with reiuectance, <~

First drafts of the course were tried im pilst
schools with revisions forthcoming the following summer.
This led naturally to the involvement of high schoel
teachers and a consideration of student resctioms. Three
Years of lucreased imvolvement of more pilot schools,
including summer revisions termineted in the present text.26

Elbert P. Little gave a brief review of the course
content and format im 1959.

The course outlline is in four major sections.
The first dealsz with the besic concepts of which
the student must have some understanding befors
he can pursue a worthwhile study of the subjisot
matter of science: Time, distance amd motiocn; the
nature of measurement; the atomie structure of
Batter and the meleoular interpretstion of chemizéry.
The presentation is through genersl concepts rather
than speecific definitioms, and the student makes
SCme ooniact at omce with most of the subjeet matter

with whioh he will desl later in greater depth.2(

I
P

25g231bert O, Finisy, “Thysical Scismce Study
Committees A Status Heport," Progress Report-l s Edu-
caticnal Ssrvicss Imcorporated

) ﬁ‘aiiertﬁﬁng aasseg 19599
?e 250 '

2OPnysicel Seience Study Ocmmittee, Physics,
D.0. Heath 2nd Co., Bostom, 1960,

2TE1bert P. Little, "The Physical Seciemce Study
Committee," Horvard Bduweatiomal Review, Vel, XXIZ, No. 1,

Winter, 1959, =
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