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Locating The “E” In SIT/S

An emerging focus of pre-college
education in the 1980s is the interac-
tions of science and technology in

IN-terms of their combined interrelation-

.ships with society. A number of recent

mreports, the most prominent of which

was A Nation at Risk {National Com-

™= mission on Excellence in Education,
./ 1983), have identified a need to improve

education for effective citizenship in a

bmwern, complex society, explicitly em-
p

hasjzing the scienceltechnology/
society {S/T/8) interface as a major con-
cein. Similar arguments, past and pre-
sent, have been advanced by Conant
(1945), Rocketsllar Brothers Fund Panel
on Special Studies {1958}, Boyer {1983),
and Goodlad (1984).

According to A. King (1972), the mass

of current problams facing society are -

to some extent direct side efiects of
techinological growth, appearing to
have three interactive causes: the in-
crease in world populatton and ac-
cumulation of population in urban
areas; an increase in ievels of affluence;
and the unmanaged upsurge of tech-
nology, which has been the agent for
producing affluence and urbanization.
Two of the more popular treatments
of the modem dilemma were prepared
by Meadows, et al. (1972), and by
Barney, et al. (1980). According t0 the
latter {p. 1):
if present trends continue, the
world in 2000 wiil be more crowded,
more polluted, less stable ecologi-
cally, and more vulnerable to dis-
ruption than the world we live in
now. Serious siresses involving
population, resources, and environ-
mant are clearly visible ahead.
Among mar.y others, Sterling has pro-
posed that a systematic, organic world-
vigW is needed to guide future thought
and action for the environment, stating
that an understanding of history Is
critical in the development of an inte-
grated envirgnmentai ethic and propos-
ing a philosophical framework that
recognizes the integrity of human com-
munities and natural systems in a
modern technological world. He has
iisted a set of "inadequate, constrain-

Ing, and mutually reinforcing values and
assumptions which permeate the
‘classical scientific worldview,’ ™ (1985,
p. 220} rendering that world view inade-
quate in today's world. His listing in-
cludes items dealing with humans as
separate from natural systems, not
recognizing the interconnectedness of
phenomena and events, regarding
knowledge and experience as distinct
*sybjects” and modes, regarding em-
pirical knowledge as more real than the
real world, divesting nature and human
creativity of spiritual and aecthetic
qualities, misusing the concepts of ob-
jectivity and neutrality, being reluctant
to show commitment, seeing problems
in causefeitect terms and prefefring
technical solutions to multidimensionai
approaches, preferring analysis to syn-
thesis, and having little sense of
desirable scale with regard to human
activities.

Interconnectians Among Perspectives

The similarities among characteriza-
tions advanced by science educators,
social studies educators, and environ-
méntai educators are striking. It is the
purpose of this Bulfetin to highlight in-
terconnections among the thrae, in par-
ticutar by noting contributions that en-
vironmental education might make to
the implemeantation of the SITIS goals
of general education, and most specifi-
caliy by highlighting the experiences of
the environmentai education commun-
ity which may be of value to science
educators, to soCiai studies aducators,
and to the educational enterprise in
general. This involves the further
description of the SIT/S involvements of
all three thrusts, comparisons of the
work of individuals and of organizations
working toward similar goals, and an ex-
amination of the question, “To what ex-
tent should attemptis to implement
ST/ goals include and emphasize en-
vironmental education components?”’

A major goal cluster of Project Syn-
thesis, a combrehensive research syn-
thesis effort conducted by science
educators during the past decade,
stresses the central role of science
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education in producing informead
¢itizens prepared to deai with sclence-
related social issues (Kanhl and Harms,
1981, pp. 7B). Project Synthesis chale
lenged science educators to a major
redefinition and reformulation of goals
tor science education *to develop a cur-
riculum which would focus on direct
student experiences, technology, and
personal and societal concems” (Volk,
1984, p. 25).

Social studies educa‘ars generally
address the S/T/S theme within the con-
text of citizenship education, initiating
their argument for the development of a
scientifically literate citizenry from the
Jeffersonian perspective: "Every
govemment degenerates when trusted
to the rulers of the people alone. The
people themselvas, therefore, are Its
only saie depositories. Anc to render
even tham safe, their minds must be Im-
proved” (Jefterson, 1785, p. 188). Patrick
and Remy (1985, p. 1} currently note

... three new kinds of challenges, ...

which are associated with the per

vasive influences of science and
technology in modem American
society:

—the challenge of informing
citizens about complex social
issues and decisions related to
advances in sclence and
techinology:

- the challenge of connecting in
the school curriculum diverse
fields of knowledge relevant to
understznding decisions about
complex social issues;

~ the challenge of resisting antag-
onists of science and tech-
nology In our society, who
threaten the integrity and suc-
cess of scientific and tech-
nological ventures.

SITiS and Environmeéntal Education
Those associated with the environ.
mentai education movement of the past
20 yaars have emphasized similar con-
cerns. Although disagreement and
some fuzziness with respect to definl-
tions and terminologies have been
associated with their efforts, pro-




ponents of environmental education
generally have agreed that environ.
mental education is aimed at (among
Other things) . . . "producing a citizenry
that is knowledgeable about the bio-
physical and sociocultural environ
ments of which man is a part, aware of
environmental problems and manage-
ment alternatives of use in solving
these problems, and motivated to act
responsibly in developing diverse envi.
ronments that are optimal for living a
quality life" (R. Roth, 1970, p. 6; after
Stapp, et al., 1969, pp. 30-31).

More recently, Borden (1985) has
traced the development of ecological
thought and ideas and has suggested a
“néw human ecological perspective”
stressing the need for meta-disciplinary
views and proposing greater exploration
of the subjective, aesthetic, historical,
and psycholegical impiications of
ecology.

The Inclusion of $/T/S philosophies
in sclence education programs has
baen consistently promoted during the
past decade. The findings of Project
Synthesis were an outgrowth of three
major studies funded by the National
Sclence Foundation during the late
19708, reported respectively by
Helgeson, et al. (1977}, Weiss (1978}, and
Stake and Easley (1978). Research
reports indicate that Project Synthesis
provides a model for the $3ience educa-
tion programs of the future, and that
SITIS Is a key element of that mode!.
Analysis of the reports also emphasizes
that most current school science pro-
grams do not approach the stated goal
clusters of Project Synthesis, which are:

-Porsonat MNeeds: Science educa-
tion should prepare individuals to
utitize science for improving their
own jives and for coping with an in-
creasingly technological world;
Societai Neads: Science education
shotld produce informed citizens
prepared to deal responsibly with
science-related societa: issues;
Academic preparation: Science
education should allow 3students
who are likely to pursue science
academically as welf as profes-
sionally to acquire the academic
knowledge appropriate for their
needs:

Career education/awareness: Sci-
ence education thouid give all
students an awarenesS of the
nature and scope of a wide variety
of science and technology-related
careers open to students of varying
aptitudes and interests (Kahl and
Harms, 1981, pp. 78},

The Project Synthesis staff con-
ctuded that only these goals related to
acajemic preparation were receiving
significant emphasis In existing
science education. In response, Harms
(1987, p. 119) recommended that:
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The goals of preparing the majority
of students to use science in their
everyday lives, to participate intelli-
gently in group decisions regarding
critical science-related societal
issues and to make informed deci-
sions about potential careers in
sclence and technology are equally
as important as the goal of prepar-
Ing a minority of students for mure
advanced coursewurk in science.

Also cited in the same report were
statistics indicating that 90 per cent of
practicing science teachers emphasize
goals directed toward preparing stu
dents for further format study of
science, that 99 per cent of ccience
teachers had a philosophical orientation
only toward a specific science
discipline, and that more than 90 per
cent of the time, the textbook in effect
sets the course outline, the framework,
the parameters for student experience.
testing, and their worldview of science.
Yager (1984, pp. 35-37) has also noted
that actua! implementation of SITIS
programs has been minimal. as has
impiementation of the goals of Project
Synthesis beyond the goal of academic
prenaration,

The National Science Teachers Asso-
ciation (NSTA) has recognized the trend
toward viewing science as a discipline
appropriately concerned with the study
of the interactions and mutual impacts
of science and society (NSTA, 1978). As
an emerging conceptual model for
science education, $/T/8 has been iden-
tified as a potentially effective response
to recent calls for educational reform
such as those noted above (NSTA, 1982
Hurd, 1984; Bybee, 1985),

SITIS and Soclat Studiles Education
From the-perspective of the sociat
studies education community, Patrick
and Remy (1985, p. 2} have noted:
Decisions about science/tech-
nology/society issues often require
‘“tradeofts’ between conflicting
values in which there is no clear
view of right and wrong. Many envi-
renmental issues, for instance,
force citizens to choose either
clean air or water or production and
jobs. Most people agree that poliu-
tion by factories is bad; they also
tend to agree that unemployment
and a big drop in factory output are
bad. At times, the problem has
been to decide how to limit potlu.
tion enough to protect health and
environment while still maintaining
production and jobs, Making a
decision in a conflict between
economic and ecological values re-
quires careful consideration of
alternative factual and ethical
claims. The eventual choice may
result from a compromise between
confiicting positions and values.
A descnriptive analysis of the separa-
tion of “science” trc:? "society” in

terms of public perceptions was pro-
vided more than 20 years ago by Snow
{1963}, in a concise identification of
“the two cultures.," as he termed the
scientific and humanistic communities.
Mis argument was that the gap betwsen
them might more appropriately be
viewed as a chasm. Snow characterized
them as having essentially polar
perspectives {after Patrick and Remy, p.
5):

Mumanities
Prese%?ieﬂl?&g'& Roots {: past
oriented
Technical, precise Figurative,
metaphorical

Ideas subject to  Perpetuation of

challenge deminant social
faith
Precise definitions Qualitative
definitions
Seek precise Employ allusive
truths, laws questions

Woyach (1984} has pointed out that
ecopolitical issues, rising from human
manipulation of the natural environ-
ment, precipitate problems from the
limited capacity of the natural environ-
ment to satisfy human needs. He argues
that secondary school courses treating
ecopoiitical issues should emphasize a
basic conceptual framework for under-
standing, interpreting, and making and
judging decisicns about these issues.
This framework should help students to
organize, interpret, and appraise infor-
mation and idcas about the “limits to
growth” debate (Meadows, et al., 1972).
In addition, it should nhelp students
understand the sociopolitical coatext of
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these issues and develop a global
perspective on them. Finally, students
should have opportunities to develop
skills In making and evaluating deci-
sions about ecopolitical issues.

- What Should Be, What I3

Social studies educators also note a
disparity between “what should be"
and “what is" with respect to theory
and practice, similar to that identifled
by the science education community.
The pedagogicat attractiveness of the
integration of content areas for
teaching and learning Purposes has
long been attractive to social studies
educators, as to others. For example,
Tyron commented {1935, pp. 527-528).

The day of isolation (between sub-

jects) is probably gone in theory,

éven though it still remains in prac-
tice. The future will probably see
mote and more emphasis on the
interrelationships of the social sci-
ences, This, of course, does not
mean that history, political sci-
ence, economics, and sociology
will necessarily disappsar as in-
dependent subjects of study in the
schools. it simply means that as

Independent subjects each will be

expected to live other than & her-

mitic tife. The services of each to
all will be central in organizing
them for teaching purposes.

Prasent goals calling for integration
between the social and natural
sciences for instructional purposes are
more demanding than those addressed
by Tyron. Hindsight indicates that his
prediction was overly optimistic for the
more limited integration he envisioned.

Why Environmental Education?

The term.“environmental education”
means many things to many peopie, in-
cluding those who profess to be “envi-
ronmental educatorg.” This multiplicity
of meanings is at least in part an
outgrowth of the relative newness
{about 20 years) of the term, the nature
of Its origins, and the variance in the
goals of its professionals. Defining
environmental education, particularly
for the benefit ¢f those who reside in
the relatively established niches ¢f the
academic world, has been described as
a continuing diiemma (Disinger, 1983).
An evolution from nature study, conser-
vation education, and outdoor educa-
tlon has been addressed in the litera-
ture of the field since the term first ap-
peared (Mcinnis, 1972, Swan, 1975;
Johnson, 1977). Nonetheless, although
neither a universally accepted defini-
tion not a consensus concerning focus
existy, a substfantive structure and
framewark have been identified, and a
set of goal |evels advanced (Hunger-
ford, et al., 1980, pp. 4247
= 8cological foundations;

- & ¢onceptual awarenss of iasues and
values;

3.

—an Investigation and evaluation of
these issues! and

- training in and application of citizen-
ship action skllis.

These goals are reflective of those
advanced eatlier by the participants in
the 1977 UNESCOQ/UNEP Intergovern-
mental Conference on Environmental
Education held in Tbilisi, Georgia,
USSR (UNESCQ, 1978}, and are also in
accordance with @ previous statement
of “the superordinate goal of enviren-
mental education” (Harvey, 1978, p- 1):

To aid citizens in becoming envi.

ronmentally knowledgeable and,

above all, skilied and dedicated
citizens who are willing to work, in-
dividually and collectively, toward

achieving andfor maintaining a

dynamic equilibrium betwaen

quaiity of life and quality of the
environment.

For the purpuses <f this paper,
Bogan’s (1973, pp. 1-3) characterization
of enwvironmental education as the inter-
disciplinary process of inquiry into beth
the specific and the general environ-
mentai Implications of humen activities
viewed from the perspective of sociat
needs and values as they relate to
society n*ay be most useful, in that it
cieariy forashadows today's SIT/S em-
phases. To some extent the environ-
mentat education community serves as
a commen thread joining nature study,
conservetion wducation, and outdoor
education, but It also has explicit and
necessary intérconnections with
science and technulogy and the issues
and probiems of society {Disinger,
1986). It is generally accepted that the
impetus for the synthesis which led to
environmental education circa 1970
was increased concern for environ-
mertal quality (or, stated negatiteiy,
fear of severe deterioration of quality of
iite caused by reported and anticipated
plummeting of environmental Quality -
viz, due to pollution and associated
concerns). Thus, the rationale for in-
itiating environmental education was in
effect to refine and redirect the goals of
those predecessors, as well as to fill gn
educational vacuum which was not
being served by other entities, n.
cluding, as they were l1en practiced,
science education and sociai studies
education-attention to the interrela-
tionships between humans and enwvi-
ronments. The extant to which “envi-
ronmental education™ has actuaily been
operationatized, in any significant
sense, In pre-coliege education has not
been & subject of rigorous study, but is
generally conceded to be minimal.
Unavoldable Negativism?

Demonstrating that environmental
educatlon can be a positive, proactive
appraach to an educational cunsicera-
tion of environmentai problems has
been a major challenge, difficult to
meet, and to date essentially upmet.

The common perception I8 that environ-
mental education focuses on what is
wrong with science/technology/society
Interrelationships, rather than what is
right (Disinger, 1986}, Many believe that
fundamental American culturai values
and hetiefs are at the root of environ.
mental problems (Bowman, 1977). More-
over, there has been a belief among
much of tha American population that
technology can and wili solve environ-
mental problems-i.e., a “technology got
us into these problems, and technoiogy
will get us out” attitude, which In its ex-
treme form places unquestioning faith
in the capabilitles of the technological
enterprise to resolve environmental
problems, and in fact all problems, in-
dependently of the input of the naturai
and social sciences and espacially in-
dependently of the layperson, educated
or otherwise. That beliet generally
seams to decrease as educational
{evels increase (Donahue, et al., 1974;
Meiton, 1976; Silvernail, 1978), but it re-
mainz pervasive for many.

Common Goats, Content

Clear connections between and
among Science education, social
studies education, and environmental
education are apparent when one con-
siders the S/T/S Interrelationships with
which each group is concerned.

In a recent survey (Bybee and Mau,
1986), 262 science educators from 21
countries were «Sked 1o rank twelve
global problems relating to science and
technology. The top six in the rankings

Eeu';r%rid hunger and food resources;
— popuiation growth;

—air quality and atmosphere;

- water resources;

—~war technology; ar.’

—human health and disease.

Respondents also indicated that: 1}
they expecied science and technology-
refated ¢jlobal problems to Ye worse by
the year 2000; 2) they, as science
educators, were siightly to moderately
knowledgeable about the problems; 3)
they believe that it is important to <tudy
global problems in schools; 4} they
detect a clear trend toward S/T/S in
teaching and leaming; 5) they believe
that an integrated approach shouid be
used to teach about environmentai
problems; and 6) there is public support
for including glabal problems in school
curricula.

Bybee, et al, {1986) reported similar
findings i a study invoiving college
students, who identified air quality,
world hunger, and war technology as
the most important of twelve global
problems.

The SIT/S focus group of Project Svn-
thesis eardier had recommended eight
major topics fof inclusion in SIT/S
educational programs (Harms and
Yager, 1$81);

—~energy;
= population;
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- human engineering;

- etwironmental quality;

- utllization of natural resources;
~ national defense and space;

~ sotlology of science; and

- tha effects of technological

. development.

An “Environmentai Agenda for the
Future” (Cahn, 1985} was recently
developed as a result of a fouryear
study inltiated by the chief executives
of ten major environmental and conser
vation organizations--the Environ-
mental Defense Fund, the Environ.
mental Polizy Institute, Friends of the
Earth, The Izaak Walton League of
Armerica, Natlonal Audubon Society, Na-
tional Parks and Conservation Associa
tion, National Wildlife Federation,
MNatural Resources Defense Council,
Slarra Club, and The Wilderness Soci-
oty. Though the report was not aimed
direcily at educators, the content and
thrust of its report are of interest here.
For example, the eleven topics around
which its findings and recommenda-
tions are organized include: nuclear
issues, human popuiation growth,
energy sirategies, water résources, tox-
les and pollution control, wild living
resources, private lands and agriculture,
protected land sysiems, public lands,
urban environments, and international
responsibilities.

The Globat Possible

Yet another listing, produced by an in.
ternationz! group of leaders from
sclence, business, government, and en-
vironmental affairs at “The Giobal
Possible” conference of the World
Resources institute (1984), reports
these key contcerns:
~loss of crop and grazing land due to

desertification, e-osion, conversion

of land to non-farm uses, etc.;

—depletion of the world’s iropical
forests;

~mass extlnction of species. princi-
paty from loss of habitat;

- rapid population growth;

—-mismanagement and shortages of
fresh water resources;

— overfishing, habitat destruction, and
poliution in the marine environment;

~threats to human health from
mismanagement of pesticides and
hazardous substances and from
pathogens in human wastes and
aquatlc vectors;

~climate change due to buildup of

‘“"greenhouse gases’™ in the

atmospters;

—acid ra'a and its associated effects;
and

- mismanagement of energy fuels and
pressures on energy sources.

Volk {1984, pp. 23.33) has made a
rigorous comparison of the Project Syn-
thesis purposes for science education
and the Hungerford, et al. (1980} goals
for environmental education; she con:
clvaas that they have much in common,
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and are in fact identlcal in many

fespects. She aiso notes that much of

the experience the educational com-
munity has had with S/T/S education
has been accompllished under the rubric

of environmental 2ducation, and that a

strong research and literature base for

SITIS has been reported as environ-

mental education research and litera.

ture. For exampie, analysis of the con-
tents of the North American Associa
tion for Environmenta! Education's

Summary of Environmental Education

Research, 1971:1982 (lozzi, 1984) reveals

much of pertinence to SIT/S educators.

The similarities among the lists above
are clear; allowing for ditferences in pro-
fessional vocabularies and for some
variance In specific interests, they are
essentially the same. Thus, there is
significant congruence of opinion as to
what the problems are, and in fact what
needs to be learned and taught relative
to the interrelationships between and
among science, technology, socisty-
and environment.

Hurd {1985} has described an “accep-
table pre-<college science curriculum”
as one that has cultural as well as scien-
tific and technological valicity. He iden-
tified as elements esg<ar.al for the
reformation of science Zsucation the
following:

—required instruction cf science for all
students from kindergarten through
grade 10;

—organization of courses in a social
context rather than In the special
disciblines;

-a balance of science and technology
with an emphasis on their interrela
tionships with each other, society,
and human values,

~a concenftration on critical thinking
gkills and responsible decision mak-
ing, and

—a framing of courses around persis-
tent social problems, associated with
the environment, health, and
technology.
in the same paper, Hurd noted as

critical a reconceptualization of the
swience currlculum for the transforma-
tion of science education, stressing the
importance of the promoticn of a frame-
work of strategic policies to precede
these efforts so that social progress will
be promoted, quality of iife improved,
and meaning attached to the work and
leisure life of the indivicual. Similar
discussions and conclusions have been
reported by Lockard (1985), Brunkhorst
and Yager {1986), and others.

In a more recent paper, Hurd {1986)
raised a set of questions to help for
mulate expression of central issues to
be faced in a reform of the school
science curriculum:

—"What is to be selected from the total
of all that is known in science and
technology for a 10- or 11-year core
curriculum in science?

—“Should the search for new subject

S

matter be in terms of integrative con-
cepts or a sampling of information
from & number of distinct fields of
research?

-“How do we assure that a modern
science curricwlum has both scien-
tific and cultural validity?”

SIT/S and Citizenship Ecucatlon

As suggested above, social studies
educators generally frarte their ra-
tionales for S/T/S education within the
purview of citizenship education. For
example, Remy (1976, p. 360} identified
four elements of decision making by
citizens that are intrinsic to S/TIS
issues:

—confrontation with the need for

choice! .

- identification of values and goals that
pertain to the occasion for decision;

- inentification of alternative response
to the oceasion for decision; and

—~prediction of the positive andfor
negative consequences of alter
natives in terms of valuas and goals.

In discussion of the above, Patrick
and Remy (1985, pp. 49-50) note that
facts are involved in the identification of
alternative courses of action, that deci-
sion making about S/T/S issues
generally involves uncertainty about the
likely social or environ:nental conse-
gences of alternative courses of ac-
tion, and that risk is involved becauss of
uncertainty. Uncertainty leads to the
necessity of assigning probabilities to
the likelihood of particular conse-
quences for a giver alternative, and in
fact for all alternatives. Thus, the nesd
for integrated study of all possible fac
tors is supported.

Also noted is a high level of “cross-
over" between the S/T/S aspects of
citizenship education and a developing
focus on global education, alluded to
above on several occasions. Global
education is typically approached in
terms of the dilemma resulting from
need for development in the third wortd,
and that neet 3 potential and actual
ramifications with respect o rapid
population growth, food and other shor-
tages andfor maldistribution, environ-
mental degradation, and so on. Sccial
studies educators are intensivaly in-
volved in this area. A format much like
those proposed by science educators
has bee- proposed by members of the
social s'udies educational community
{Guideines for Teaching.., 1983). D.
King (1989) has offered an agenda for
developing educational approaches that
provide a global perspective as a way of
enhancing students’ abilities to unders.
tand and cope with issues of social
change. He argues for the necessity of a
global perspective, with focus placed on
educational needs, the emergence of a
global society, growth in employment of
Americans in foreign posts, environ
mental and nuclear issues, the chang:
ing environment of the workplace, ag
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ng, and tha decline of U.S. dominance
within the world economy,

Anderson (1984) examined the im-
pacts of technological innovation on
nine strands in the sociocultural system
-sclence, ¢€ngineering. technoiogy,
. societal needs and values, fhe
aconomic system, the political system,
the family sysiem, the educational
system, and the religious system. A
systematic analysis led to the outlining
of goals and objectives for developing
technological literacy in students:

—~developing a holistic view of saciety .

and culture;

- developing an understanding of con-
flict as part of the necessary tension
within & cultural system;

— establishing cumpetence in uncer
standing technological change; anc
-~ developing respect for tihe natural

world.

Gulding Principies

The North American Association for
Environmental Education (NAEE} has
adopted a set of guiding principles
which involve SITIS rhetoric (NAEE,
1984, p. vi):

Environmental Education should:

=c¢onslder the environment in its
totality-natural and built; biolog-
Ilcal and physical phenomena and
the'r interrelations with social,
economic, Political, technological,
culturel, historical, moral, and
agsthelic aspects;

—Integrate knowledge from the disci-
plines across the naturai sciences,
soclal sclences, and hurnanities;

- examine the scope and complexity
of environinental problems and
thus the need to develop critical
thinking and problem-solving skills
and the ability to synthesize data
from many fields;

—develop awareness and under-
standing of global problems.
issues, and interdependence, help-
Ing people to think globally and act
locally:

- consider both short and long term
futures on matters of local, na-
tional, regional and international
importance;

—relate environmental knowledge,
problem solving, valves and sensi-
tivity at every level

~emphaslze the role of wvalues,
morality, and ethics in shaping at-
titudes and actions affecting the
environment;

~stress the need for active citizen
participation in solving environ-
mental problerns and preventing
new ones;

—enable learners to Piay a role in
planning their learing experiences
and providing an opportunity for
making decisions and accepting
flweir consequences; and

~-ke a lite-long process-should
begin at a preschool level, continue
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throughout furmal elementary,
secondsry, and post-secondary
levels, and utilize non-formal
modes for al: age and educationai
levels.

In & practical sense, it is clear that
SITIS education. however defined and
deliwnited, subsumes toa signif.cant ex-
tent the content which environmental
education was initiated to purvey, and in
fact requires that content for substanca.
It has besir argued that, if onty for pur-
poses of clarity, the inclusion of the
tern "environment” in the title of the
SITIS thrust makes sense (Disinger.
1986; Lubbers, 1986)-SIT/SIE, SISIT/E,
SIEITIS, tor possible examples. It is just
as clear that, if either or both of *tech-
nology” or “environment” are to be
receive significant attention in pre-
collegiate currizula, they must do so, at
least under present circumstances,
primarlly within the context of the
natural and/or social sciences. for the
simple jeason that those existing en-
tities, both established in school cur.
ricula, offer the best aPparent fits-and
because there i$ interest among both
theorists and practitioners within the
science education and social studies
education communities. Another reason
is, of course, that there is no wide-
spread curricular entity called *“tech:
nology education.” nor has environmen-
tal education establisked & niche as a
distinct curricular offering.

However, evidence already cited
clearly indicates that current levels of
implementation of S/T/S goals, or of any
goals relating to “technology” and/or
“environment,” are modest at best; the
gap between theory and practice in this
instance may be of similar magnitude to
that described by Snow between
“science” and "humanities.” As C. Roth
pointed out (1978, pp. 21-22), leaders
tend to move faster than the pack; at
some point, it becomes incumbent
upon theorists, the ‘“‘conceptualizers,”
to advance such overwhelming argu:
ments that practitioners will provide, or
provide for, their own leadership for the
implementation stages, or to wait until
those who must do the impiementing
catch up at thair own speeds, or to help
provide for facilitation, leadership and
assistance~that is, to find ways to “get
on with it."”

Efforts Underway

In actuality, 2 number of efforts have
been initiated with respect to providing
practical support for S/T/S education;
generally. they make extensive use of
the content, and frequently the teaching
and iearning methodologies, of environ-
mental education. An example i$ the
Science Through Science, Tecnnology
and Sociefy Reporter, a periodical news-
tetter published by the 5-STS Project at
The Pennsylvania State University. In a
recent article (Working Party, 1986, pp.
7-21). 2 skeletal "Madel for a One-Year
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Society” was offered, based on a survey

cf existing courses, to suggest prin-

ciples which might guide the develop-
ment of S/TIS courses, and to provide
examples of well-developed courses.

Eight goals are listed:

—to clarity the relations of technolog-
ical and scientific developments to
saocially relevant issues;

—to show the mutuazl influences of
technology, science, and society on
one anothen

—to develop learners’ understandings
of themseives as interdePendent
members of society. and of the inter:
dependencies between society and
“the eco-system of nature;”

- to examine ditfering viewpoints about
S/T1S issues and options:

—t{o include personal and societal
ethics in broad considerations of
Siis;

- to develop and apply problem-saiving
and decislon-making skills with
respect to S/TIS;

—1{o encourage learners to become in-
valved in personal action with respect
to SITIS options, after weighing ad-
vantages and disadvantages: and

—to foster students’ corfidence in
understanding and using quantified,
scientific, and technological informa-
tion as a basis for rnaking judgments
about S/T/S issues.

An earlier issue of S-8TS Reporter
{Reviews..., 1986) provided summaries
of seven instructional madules focusing
on SITIS topics, discussing module
features, sources, apPropriate grade
levels, and other relevant information.
The modules were jucged on the basis
of criteria illustrating distinguishing
features of SITIS materials.

Currently, complementary surveys of
the 50 state education agencies are
being conducted by Penn State's Center
for Ec'ucation in Science, Technology
and Society (Rubba, 1986} and by the
ERIC Clearinghouse for Science, Mathe-
matics, and Environmental Education to
determine the extensiveress of S/TIS
andior S/SIT/IE education nationwide.
Plans call for the early publication of the
resuits of each survey.

An ERIC search will locate many in-
structional materials of probable use to
those seeking ideas for infusing these
ideas into school curricula. A number of
such materials have been produced over
the past several years, though not all of
them use the current “buzz words.”
Among representative examples are:

- Bybee, et al.'s {198<) compendium of
activities dealing with science and
saciety, designed for use in elemen-
tary, middie, and junior high schools:

~ Hungerford, et al.’s {1978) “Investiga-
tion and Action Skills for Environ-
mental Problem Solving;”

—lozzi's (1982) "Preparing fo: Tomor-
row's World" program, consisting >




ERIC

Aruitoxt provided by Eric

modules addressing moralfethica
dilemmas;

- A middle school program (Melcher,
1982) which includes fessons on ap-
plied technoiogy topics;

—A social studies activities text
{Melnick and Ponan, 1984) designed
to provide high school, students -¥ith
various approaches for thinking
ahout future resources;

= A sat of five simuilations for address-
ing science-related social issues in
either science or social studies
secondary classrooms {Parisi, 1986);

- A “Contemporary Issues in Science”
program offering secondary teachers
a case study approach to examining
SiT/S related concerns (Staten Isiand
Continuum of Education, 1982); and

- An exploration of the interactions of
science and technology with society
for middie school students {Univer-
sity of the State of New York, 1285).
As the most recent in its series of en-

vironmental education teaching ac-
tivities volumes, the ERIC Clearing-
house for Science, Mathematics, and
Environmental Education is publishing
Teaching Aclivities in Sclence-Soclety-
Technology-Environment (Disinger and
Lisowski, 1986), which contains a
number of instructional activities,
generally selected fropm documents in
the ERIC system, which stress the envi-
tonmental aspects of science-
technology-society-and environment,

REFEAENCES

Anderson, Sara F. "Wieiding 1he Double-Edged Sworg:
Techalues f[o¢ Teaching about Technology-Related
1Ssuse ™ A papar Qrasented at ihe annual mesting &f the
Mational Council for the Somal Studies. Washington,
DG Novembar 1984, 27 pages. ED 260 950

Bamnay, Geralg 0., Sty Drecior The Grobal 2100 Report
o the President, Volume § Summevy Washington. DC.
U8, Governmeni Prenling Office, 1960 £D 188 935

Bogan, Walier J Jr “Environmental Education Redefined "
Journet of Enviranmenter Educehion, a14) 1.3, 1973

Borden, Richard J. “Guast Editonal Tachnotugy. Edycas
Hon, and the Human Scolo@ical Perspective.” Jourtalof
Environments! Educetion. 16311 5. 1985,

James 5 ° Daily pars and the
Environment.” Journal of Enwmnmcnla.' Education,
1 211, 1576,

Boyer, Emest L High Schoof A Report on Secondary
Educetion in America. Hew Yorx Harper and Row, 1983

amnkhmt. Hertort K., and Rooet E Yager “A New
Rsiti for 5ci Educatron 1385 " Sehool Soionce
and Mathamatict. 86[5] 364-374, 1586

Bybes, Rodger W. “The Restoration «sf Confidence i Sei-
once and Technology Educabion ™ Schoct Scrence and
Mathematice, 852):25-108, 1985

Bybas, Rodgar W, and others “Glob st Problams and Cal-
lego Education. A Survey of Studeats ” Journal of Col-
iege Sclence Tesching. 15(5) 443-447, 1968

Bybew, Rodger, #nd otheys Teachiny about Science pnd
Soclety: Acthwuties for Elementary and Jumor High
School. Columbus, QO Mernirl. 1934

Bybes, Fodger W.. and Terl Mau. “Stence and Tech.
nology Relsted Globa' Probtems: An Internationgl
Survey of Sclence Educaters.” Journsl of Research in
Sclence Teaching, PAUTF 599618, 1968

Cahn, Robart, editor. An Enviranmanrsl Agends Jor tha
Fuivre Washington, D5: Island Prass. 1985

Conanl, Jamss 8. General Educetion 1n & Free Socialy
Cambeidge, MA: Harvard University Pross, 1945,

Disinges, John F, "Curient Trangs In Envionmental Educa.
thon” Journsl of Environmentsl Educstion, 17{2.1.3.
1985.

Disinger, John F, "Environmental Education’s Dalinitional
Problem.” Columbus. OH. ERICISMEAC Intormation
Butletin No. 2, 1982

Divinger, John F., 3nd Mafityn Lisowski. TeAChIng | Ag v
tias I SclenceSochery-Tech fogy-Env Co

6

lumbys, OM. ERIC Cleartngh: for S
maties angd Environmants! Education, 1986
Donshus, G. A, and aMers “Communitles, Pollution, angd
the Fight for Survig).™ J of & { Educs-
from, B1R29-37, 1974,
Goodlad, Johnt A Place Caited School, New Yom: MeGraw
_Hl, 1954

for T
Sogsar Education 4T 25&261 63
HMarms. Norns, "Projec! Synthesis: Summay ang Implica-
hiors for Teachers™ In Whet Researchk Says lo the
Scionce Teschar. Yowme 3 Harma ang Yager (ags),
Washingion. DT Natonal Scrance Teachers Associa-
tion, 1981, €D 205 367,
Harms, Morns C. and Robwrt € YaQer What Resesroh
Says fu the Science Teschcr, Jotums 2. ‘Nashnglon,
DC Maional S # Teachars AS0<I31 1381 €D

Ha%vogv?séary D.“E antal Eg n: A Delineahion
of Substanive Srructurs.” Pn.0 dissenation. Southem
Hlened Uneversiny, Carbondate ED 134 451,

Helgeson. Stanley L, Patricrd € Blosser, and Robert W.
Howe. The Staius of Pre-Coliege Sciance. Mathematics,
ang Socied Studies Educetion 1957-1975  Volums
#Scrence Education Catumbus, OH. ERIC Cleanng
Mwute foFr Scaenge. Meth aitS TRvIFON 1)

Muthe

d Sockat 159ues.”

Hon: Accompitshinent? snd Needs, o Working FPaper,
Cotumbus, QH- ERIC Crasringhouss o7 Scionc e, Mathe-
meles, and Environmenial Educaticn, 1978 EQ 171579

Horth Amatican Asscclabon for Enmronment al Education.
“Wission Statement " in Monogiaphs in Envisonmentsl
Educetion snd Environmants’ Studies. Volume 1, Arhut
B Sacky. edilor Columbes. DH- ERIC Cleannghouse tor
Se1ence. Malhematics. and Environmental Educanon,
1984, p. w £D 251 293

Paiisi, Lynn, ediior Crealive Role-Playing Crercises m
Science and Tecmnology. Bourder, CO: ERICICHESS.
1986, ED 269 329,

Palnck, John J. and Richard C Ramy Conncching Scb
snca. Technoitgy. and Society m the Educetion of
Ciizens Boulder, OO ERIC/CRESS, 1985 €D 251 239

Remy. Richard C “Making, Juiging and intluencing Palit.
tical Dacisions. A Focys for Citizen Education.” Socred
Educaton, 4) 350.365. 1975

"Reviews of STS Prnt instrugiiora Units.” Science
Through Scisnce YechnOfogy snd Socitty Reporier,
202)5-12. 1986,

Rockelolier Brothers Fund Parel on Special Studees. The
Purswst of Exceftence Cducatien and the Fulure ¢f
Amprica. Garden City, NY Doubieday, 1958

Fath, Chartes € “OM the Merry So-Round and on to the Es-

Educaion, 1977. D 153 876,

Hungerford, Haroid A, R A Luher'and, R Ben Peyton. and
Audrey N Toméra. inveStgation sng Action Skiis for
Environmental Prodlem Soivirg Champangn, IL: Siipes
Publishing Company, 1978 ED 198 007,

Hungerford. Harold A.. R. Ben Payton. and Richard J.
Witke "Goals for Cumavivm Developl‘nenl in Emrron
mental Education ” Joprsel of £
1134247, 1980,

Hurd, Paut D. A Changmg Socrety: New Pordpactives for
Science Education.” Berkelgy, CA Policy Analy2is for
Caltforma Education, 1985 ED 271 311,

Murd. Pa.y D, Retarming Scrence Educanon. The Search
tor a New Visian ' Washingtlon, DC: Caunci for Basc
Educatean. 1984. £ED 242515

Hurd. Pauy D “itssues 1 Linking Rozeacch 10 Sownca
Te~chung.” Columbdus, CH: ERICISMEAC Information
Bulletn Ho 1, 1986, 30 271 293

lozti, Lows A, edior A Summary of Research m Env
ronmenist Educanion 1371- 1982 Yhe Second Repor ef
the A Ce $10n op € i85 Eo)
Resgarch. NAEE Monograph #2 Columbus. DH smc
Cleartnghouse lor Saience Mathemebes and Envicon-
méntal Educabion. 1984, €0 259 879,

toxx Louis A.. and ofthers, Cumcuium Modst, Prapsring
tx Tomortow's World. Longmant, CO Sopns West,
1982, €D 230 4M1,

Jolferaon, Thomas Noles on the State of Virginia, (7185
Reprinted Brooklyn. NY: Hisoncal Prnting Club, 1904

John3on, Dav.d L "A Ouantitaive Companson of Environ.
mental Education. Dutdoor Education. EcOlogical
Education. Eavronmantabized Eduealion ang General
Education Based on Goats " PhD. discefalion,
Michegan State University, 1477 €D 139 572

Kahi, Stwart R.. and Noms C warma “Proy <t Synthems
Purpose, Organizanon, arnd Prosedures.” In  What
Researsh Says o Ihe Scense Tedchar, Volume J, Harmas
and faged fedy) Wasrnglon, DG P ofonad Scwnce
Teachwrs Assoctatian, 1981. ED 205 387

Kang. Alexandar, “Scianse. Tecanatogy snd the Quality of
Lila " Kent, Eagland Insttute for Cultyral Research,
1972, €D 266 076.

King. Dawd C. "Edveation for 3 World 2. Chingo A Re-
por.” intercom 96-97 New York. NY. Gtobal Pe-spec-
tives in Education. 1980, €0 261 102

Lockard. Dawnig ). Science and Techatlogy Educalion
DevelcPments under Rewiew.” Frospects: Ovarterly
Review of Egucation. 15(4) 523533, 1695,

Lubbers, James D ° Ewlronmental Vajues sn the Under.
graduate Core Curniculum.” in En Educa-
ron. Progress loward a Susramah.'c Furure. the Pro
ceadings of tha Fourteanih Apnual Coaferenca of the
North Amencen Associetion for Environmentar Educa:
tioh. 3. F. Disinger and J Opia (eds} Troy, OH' National
Association for Envtreamental Educataon 1986

l\iclnnls Moel, "When iy E 17"

{ o} Envito fas Edt . 41215154, 19?2

Weadows, Donsla L., and othars The Limsts to Grow:n,
Hew York: Uneveras Books, 1972

Weichar, Joan, and dihera. Conneshons A Cuwriculum o
Approphiate TechrolOgyY for the Fifth and Sixip Grades
Butte, MT: Hahond Center lor A opropitate Tochnology,

1850, ED 195 005,

Hsimck, Aob. and Barnard Ronan Visians of the Future.
Socisf Sciences Activiies Tex!l Ind:anaponhs, I|N: Hud-
sen inslitule, Toxt: €D 264 913, (Teacher's Edition® ED
2192)

Meltén. Arthwre L. A Survey of Envir K i
Sources of Environmental [nformalion. Solutvons lo
Etwvironmental Problems, and Envirconmental Congems
ol Junior High Studentsn Phuadelphia,” PnD gisse a-
tion, Temple University. Dhssarsshion AbStrects,
A7(4} 2096-A, 1976

Hayignat C 1 oh E in E on A Ne
tion af Risk The for Ed ! Relorm
Wasmngron [reRTR-X Goverament Printing Otfice, 1983.

ED 226 008

al S —anh

Ansoclation. Scipnce Educe

ala In I m OQugnv 10 Agtion m Envirgnmenta!
Eo‘m!ron A chm‘ 00 the Leaceshy Conterence on
wil 8 S‘ISDD {ed} C-oﬁ.h-

bub, OH smcr* annghouse 1or §
and Emaronimenta} Ed.icatson, 1978 ED 159 (5

Roih, Robert E. Enviro, tal M #nt Concelis A
List, Madaan, Wt Univarsty of Viscon fin Rasearchand
Development Center for Cegnuive Leaming. 1970, ED
043 376,

Rubba. P#er A, Ditactor. Cantet [ar Education in Scrance.
Technolog¥ and Sostety, The ?ennsyluama S1ate Un:ver-
SilY. Parsonal © ation, Sep 1986

Silvernast, Davig L “The assesment ol Teachars Fulure
World Parspectva Vatues ™ of En
Education. W71, 1978

Snow, C. P rhe Two Cultures and 3 Second LOok, New
Yok, NY Wentor 1563,

Stake. Robert E.. and v A Easity. Case Studias in Scienco
Educanon Ubana, IL° University of Hinors Center forin
struchonal Research and Cumculunt lnnovatitn, 1976,
Votume I' ED 166 158 Volume Il. ED 166 D59

Stapp, Whlltam B, and Others “Theé Conzept of Eqaviton-

rngz;lal Education.” En I Eg HIras-31,
1
Steten Island Conti of Ed 0 Contemaonry

Isspas in Scence 51240 Estand, NY- Staten 1srand Con.
tinuum of Education, 1982 Wriing Manval ED 228 083,
CaJsse Wanual: ED 228 030, Implementation Manual. ED
22800,

Siecting, Stephen R “Culture, Ethics. and ine Envutn
mant* Towards the Naw Synthesis." Enwronmentairst,
5(3:197-206, 1985

Swan. Malcolm ~Forgruangss of Envisonmental Tducy.
tion ™ In Wt Makes Education Environmental?, Noel
Mctnnis and Don Aftrecht (eds ) Louswila. KY. Daa
Couner 1975

Tyron, Roste The Sociar S
Hew York, NY. Scnbner's. 1935

UNESCQ F.nal Repont. intergoveraments! Conterence on
Envirconmentsl Education. Torhss, USSR, 14.26 Dorober
1977 Pans. Franco UNESCO ED/MDr49, 1078

Univessity of the State of New York Science. Technology,
anz Socutly Biock J. Stnce Sylatus ior Middie gnd
Jdupyr High Schools  Atbarmy HNY Siate Education
Depariment. 1985 ED 264 137

Voik, Trudr L. "Projec) S¥nthess and Epvuonmeniy Edu.
calion ™ Scrence Educanon, BHN 2333, 1584

Werss, ins R Repont of the 1977 Natranal Survey of Sei
ency Markemancs. and Soca! Studies Education, Re
search Triangle Park. NC Cenler tor Edqucanonai Re
search and Evaluahon, 1978, ED 152 568

Working Party on 515 Cumnculum "A Qne-Yoar Caurse in
STS “ Science Through Sciance Trinnology and Sock
efy Beporder 44).7-21, 1085

World Resaurces Institute. The Global Possive Fe
sources, Developmenl. ang the New Cantury
Washungian, OC World gesources Instiluld, 1934

Wovach, Robert 8 “Ecapehtical sues and the Secondary
Curriculum ™ A pacer Pfesented at tne annual ¢onm
fatente of the Intérnational Studiés Assotialion, 19684
ED 269 313,

Yagetr, Rebert € " Detmng the Disciphns of Soance Edy-
cation.” Science Educenen, 681)-35-37. 1984,

$ 8% School Subrect:

By Jchn F. Disinger,
Associate Director
Environmental Education, and
Temry L. Wilson,
Research Associate,
ERICISMEAC.




