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ABSTRACT . :

‘ Background, rationale, and@ promising practices for
teachlng about science-related social 1ssues 1n the science and
social studies classroom are presented. Material 1s divided into five
sections, each introduced with a topical question, The first. section
considers the challenges associated with the pérvasive influences of
science and technology in modern society, while the second section
examines the extent to which these challenges are being met. The
following indicators are reviewed: national reports.,and guidelines;
research on student knowledge and att/itudes reg;#%i%g sclence,

« technology, and society; and curtent curricula textbook analyses.
The thirgd section examines ways in which educators can improve thé
education of citizens 1n science-technology-society issues. The final
section outlines promising practices for teaching this content and
skill area. Decisign trees, role plays, and simulations are among the
strategies discussed. A number of recommendations are presented. A
17—€ntry resource section concludeg the document. (LP)

-~

AN

’

4
A A A A A E A A A A A A A A A AR A A A A AR A AR AT AR AR A AR AR A AR AR AR AR A AAN A AR AAAAAARKARAKN SR AR A X

* Reproductions supplied by EDRS are the best that can be made “ *

* . from the original document. *
******************************************M***********J;*M***********

\, }y

™~




~

5/&'/_4 /S E5

-,

.

.

Nelals Ml n(wv T 1vmr-d ! "T y-“g;rwq-r\-‘- s e -l .-._,,. RV S
' ‘s . p' - .

s wnmm oF WUCATION

; ) CEN! A LERIC)

‘ ) Ul The docunwnt bas been reproduaed ar
racbivod from the parson or organizavan

< . . ‘}.- ) ongmatng n '

NATIONAL INSTITUTE OF EDUCQYION "PERM'S@'ON T0 REPROOUCE THIS ,
" EQUCATIONAL RESQURCES INFORMATION MATERIAL HAS BEEN GRANTED BY

i . ‘C Mwnor ehangos have Do maite lo mprove
rapraduction quatny

-

i

- ¢ Ponts of view orbpudng yiatad n u\.'; docy TO THE BDUCATIONAL RESOURCES
. maent donot nocunsanly romotmm afticaal NIg INFORMATION CENTER (ERIC)."

R . nosinon or ‘lolvcy -
» . \
1

v L L
- L

SCIENCE~RELA£ED SOCIAL ISSdES:

'+ CHALLENGES FOR THE SOCIAL STUDIES : o
. . 4

' ' ~ ERYIC Digest No. 16 .

v

" John J. Patrick and Richard C. Remy

September'1984 : .
- ' \k ) " . . ' *

.‘ N I

The 1nformat10n in this ERIC Digest wag "taken from connecting Science.
Taqhnology and Society in the Baucation of Citizena, by John J. Patrick
-and. Richard C. .Remy; Boulder, CO: Social Science Education Consortium
and \ERIC Clearinghouse for Social Studies/Socilal Science Edpcation, 1984.
Excerpted by Kay K. *Cook, Staff Assoclate. | .
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SCIENCE-FIELATED SOCIAL ISSUES

w‘

CHALLENGES FOR THE SOCIAL. STUDIES

by John J. Patrick and Richard C. Remy

Education for good citizenship, a primary goaI‘of American schools in generaIl d the social studigs in particular,

is bacoming extremely complex, a result of the pervasive and pOweHuI offects of Scjbnceiand technology in society.

This ERIC Digest considers (1) challenges associated with scienca-ralated social issues, (2) the extent to which’
these ehallengos are recognized and being met, (3) ways in which educators can improve the educatuon of citizens -
in science/tachnology/socioty issues, (4) and promising practices l‘at can contribute to Huilding connections between

‘social studies and science curricula.

What are the challenges assoclated with the pervasive in-
fluences ot science and technology in modern society?
tducators today face thrae major challenges in prepar-
ing citizens 1o“exarcisg thair rights and responsibilities. of
scli-government 4
¢ Informing citizens about complex social issues related
o advances in s¢ience and technolody: decisions
aboul these issues involva knowledge and ethics and -
often require “trade-offs” batween contlicting values;
» Connecling distinct fields of knowledge in the school
curriculum in order to maximize undarstanding of the
social effacts of science and technology;, S
* Answering antagonists who attempt to subverl science
education ir the schools and®hroaten 1o limit or over-
turn projects in science and technology that contradict
Lonventional wisdonh.
To what extent are these challenges being met?
indicgtors of the degree to which the challenges of
science and technology are currently being met in social
studies andescience curricula include current statcments
of educational goals in national reports, curricalum guides,
and professional association proclamations; national
assessments of learners; and assessments of textbooks and
olher curnculum materials.
National reports and guidelines. Major curticulum reform
reports havé'proposed new educational gogls that respond

‘1o the key challenges lacing citizenshipreducation we have

identified *These reports stress the need to include signili-
cant cn,tontlon to tha connegtions of science, technology,
and sociely in the goneral education of citizens. Scientific
literacy is seen as a prerequuslte lor responsible cltizenship
in today's complex, high-tech world.
Specitic reports and guidelines that address these issues
include: !
* High School. A Report on Secondary Education”in
America also known as “Thé Carnegie Report™ (1983)
» A Natior At Risk, National Commission on Excellence
in Education (1983)
* "Guidelines for Teaghing Science-Ralaled Social
Issues,” National Council for the Social Studies (1983)
* Educating Americans for the 21st Century, National
Science Board Commission {1983)
» "Toward New Meaning for School Science,” National
Science Teachers Association (1984) '
* Reforming Science Education: The Search for a New
Vision, Council for Basic Education (1984) . *
Research findings on student knowledge and attitudes
regarding science, technology, and soclety. Three nation-
wide assessments of leatning point to a large gap between
newly-stated goals and current classroom.realities. These .
studies are: (1) the Natiol¥dl Assessment of Educational Pro-
gress (NAEP) study of “Attitudes Toward Science” conducted
in 1976-77 and reported in 1979, (2) the Science Assessment

Q@ nd,Research Project (SARP) 1981-82 study' “Images of

®

-

'

- factual claims about

-~ +

Sgience” raported in 1983, and (3) the National Pubtic Al-
*fairs Study (NPAS) titled “Cltizenship i an Age of Sclence”
"basod on a 1978 survey reported in 1980. '

These rocent national assessmants ol learners suggest
students lack an understinding of the naturg of science a$
a human endeavor, confidence in and support for sclence,
a commitment to-dealing with social probiems generated
by scienca and.technology,- and basic knowledge of koy

. bClenc.e/technology/sociely Issues.

Current curricula and textbook analyses. National cur:
riculum studies sponsored by the Natlonal Science Foun:
dation* (1979), the Social Science Education Consortium,;
(Morrssett 1982) and university-hased scholars raveal laclk
ol attention to scwnce/t(achnology/qocmly issuoes and:to
instructidnal strategies which could connect lgarning in
scionce and social 'studies.

Analyses of social studies 1extbooks, although limited in
number and scope, suggest that new gqals of citizenship
education, ‘which pertain to sc|onre/tu,hnoloqy/qocmty
themas and jssues, have not become prominent in malin'iine
courses—American-history, government, civics, geography,
world hlstory —~—where they cpuld be related logmally to tradi-
tional tontent. It has become trendy to proclaim these new
gohls at confbrences and in professional jodrnals, but they
have not yet becdme a national trend ir the curricula of our

sghools. \ _

How then, can educators improve the education of citizens
in sciencel/technology/society issues?

The social studies and the sciences have distinct but
complementary contributions te make to student learning
about the social effects ofpscience and technology. The
social studies contribute to-an understanding of the ethical
and value components of science and technolegy issues.
As scientists thamselves readily poin{ outthe moral, social,

' ~ ERIC Digest No. 16-

(s

~and values dimensions of decision making about such *

issues are outside the realm of science. Scienceg, an the
other hand, contributes vital knowledge about alternative

»courses of action and their likely consequences.-Scrdhtitic’

knowledge is esséntial to weighing the validity of competing
omplex issues. Citizen appreciation
of both the cohtributidn and limitations of science in the

~—esolution of scienceltechnology/society issues rests on an

understanding of the complementary nature of the sclences
social studiesr-and humanities.
However we might wish. otherwise, there is no broad

theory of knowledge which incorporates the social studies

Ther information in this ERIC Digest was taken from Connecung
Science, Technology and Society in the Education of Citizens, by
John J. Patiick and Richard C, Remy, Boulder, GO: Social Science
Education Consortium and ERIC Clearingipuse. .tor Social
Studies/Soclal Sciance Education, 1984 Excerpted by Kay K. Cook,
Staft Associate.
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“and the sciences. As a rgsult there 1s no organiZed bady of

.t 1

{ - .

lacts, concepts and theory upan which*to-build an.intor-

discipfinary coyrse focusad on sogial problems. The history

of curneulum reldrm nllort;‘,olmuly indicatas that past

eflonts to creatd such coursos havo mot with Hitlo sucdoss
Such eflorts typically suftar from the inability ol leaches |
and ghudents to deal with vast amounts of raw Information
withbut the organizing help of a disgiplinary approach and
from the tack ol historical parspeclives on tha problems

uwmder study . ' .
To recogmze these diticfies does not mgan fhe only
altorngftive 1s ngid compartmentahzalton of the academic
disciplings’ “Inlegratiye threads™ can be used to provide
common learning expeariancas withsn and batwean distinct
aQurses in tha sqcal studies and the s cionces. “Integralive
threa@?'\ﬂ‘e themes, concdpls, principles. ar methods of
at can hnk learning experiences within or

.

_belwgen separate tields of knawladge

The essential eloments of decistan making, tor example,
comprisa a generalizable problam-solving routine that can

be applied te a wide range of sciencel/technology/sociely

issues  at-both the personal and public policy level
Appropriate study of decision making can occur in‘both
scienco and social studiss courses at various levels of
(‘:om(!hz)gnly with students of different ‘ages. A variely ol
pronusing instrdctional practices arg, available té implamont
mstiuction focused on decision making’

L2
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Which pr.omlsing practiées can contribute to buflding con-

_nectigns hetween soclal studies and science curricula?

—Association, the Council of State Sciar

)
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Thrbe types of instructional practices hold considerable
promise for building E:onqections between and within social
studies and science cyrricula: the use of docision tress and
case st\ndnes. the yse of role play and simulation. and the
use ol ipstyictional television and nucrocomputers,

Decislon Wges, role plays, and simulations organize sub
ject matter and involve cognitive gperations in ways whfch
can help learners apply the-perspectives ol both the social
studies and sciance in studying complox’ social 1ssues.
Thus, these instructional strategies are-uselul tools for
building connections cen social studies and science
sugh techniques can help
students dovelop decision making skills and acquire basic
infgrmation about science/technology/society 1sstes in
distincl.séience and social stadies courses.

Instructional television and microcompulgrs are also
capable of connecling Jearning oxperiences in, social
sludies and science Tel8vision can dramatize issues and
yoblems. Microcomputers can give students, working in-.
dividually or I groups,-the opportunity to work irffynamic
ways on decision-making problems. . .

Sciance_educators are unilertakimg systematic efforts to
locate.exemplary instructional practices relevant to teaching
about science. technology, and-saciety, Inthe process thay
are adentifying common characteristics of successtul
programs and generating enthusiasm for-this cugiculum
reform o , .

Two such efforts are the “Search for Excellence in Science
Education” sgonsored by the Nationi

¢ Supervisors, and
the National Scrence Supervisors Association and
“Teaching Scignee via Scigfee, Technology and Society.”
headquartered . at the Pennsylvanma Stale Upiversity's.
Science. Technology and Society Program and funded by
the National Science Foundation. The Search for Exceltence
Project selected 50 science programs around thevnit®ry
States for special recognjtion as "national exernplars.” Ten
of these programs excelled in connecting science and
technology to social contexls and; in develqQpipg skills
through extensive practice in decisiop making a gui social
issues. The Teaching Science Projectiat Pennsylvania State

seeks 1o promote greater attention t@ science, technology,

society subject matter in the junior ar d senior high science"
surgculum through creating a networ, identifying relevant

»

Science Teachers® '

s

>

o
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d A x

B a a .
toachir;?)nalerials. disseminating informatign about thasé
matoriats, and holding national and reglondl Workshops.

Thase two projects, howevar, ard dirtected primanly toward

sciance aducators Social sfudies educators should con- ~

Sidor the possinlitios assoctalad with doveloping and undar
taking parallol or complementary atforts, !
RQecommgndations. . ' 2

Following are kay-ideas which dapict major challenges
.and opportuniti@p posed for all educaltdrs.

1. Education-{or competent citiZonship must equip in-
dividuals with basic understandings and capacities thay
nead to follow and to participate i decisions about com-
plex social issuesrelaled o scienco and technology

2. Education for competaent citizanship should connact
distinet lields of knowledge in the school curriculum 1o max-
imize students” understanding of and capacity to think about
the social effects ol science and {ochnology.

» 3. In lreu ol an intordisciptinary cwnculum, educators

" must Jind and use “intedtative tingads” that make up for
tha lack ol a conceptuys! framework knking science and

social studies .

4. Dacision making can bé a powerful integiative thread
for linkihg social studies and science instruction. ‘
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