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ABSTRACT

Presented are four informaticn bulletins produced by
the ERIC Clearinghouse for Science, Mathematics, and Environmental
Education in 1981, Bulletin 1 is concerned with various pieces of
information related to citizen participativa activities in which
citizens interact with each other to get a response from the
government regarding governmental activities. Bulletin 2 contains a
review of Project Synthesis as this is reported in Volume 3 of "What
Research Says to the Science Teacher,” produced by the National
Science Teachers Association. Project Synthesis involved an attempt
to use a discrepancy model in which a desired state of affairs in
sciencc education is set forth and compared with the actual state of
affairs. Bulletin 3 focuses on cognitive and affoctive goals of
problem solving as these relate to mathematics education. Bulletin 4
contains an overview of Clearinghouse activities for 1981. Nine
ERIC/SMEAC information analysis products are highlighted in this
bulletin, along with a description of [Clearinghouse services for ERIC
users. (PB) ;
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CITIZEN PARTICIPATION MATERIALS

Edlfor’s Comments

This first issue of the 1981 ERIC/
SMEAC informatioh bulletin geries is
concerned with various pieces of infor-
mation related to citizan participation.
While public participation provides the
theme that ties the discrete articles to-
gether, the items of information are dis-
crete topics.

This 1ssue of the information bulletin
was prepared by Bernard J Lukco, Edu-
cation Specialist. National Training and
Operational Technology Center, Cincin-
nati, Ohio.

Introductory Remarks

The purpose of this bulletin is to pre-
vide a sample of the resources available
about the concept of public participa-
tion. The term “public participation” will
be used interchangeably with other
terms such as public involvement, citi-
zenship education, and consumer edu-
cation. Although each term may de-
scribe a specific audience or activity.
there appears to be a common desire to
offer citizens an opportunity to interact
with and to get a response from the gov-
ernment regarding governmental ac-
tivities.

To meaningfully participate 1n this
process, citizens must have an under-
standing of the topic being discussed
and the process that encourages in-
teraction between the public and gov-
ernment officials. Without knowledge of
the specific topic, it will be difficult for
citizens to participate in problem solving
and decision making. Without the
necessary skills, it will be difficultto pro-
vide efficient processes that assure
dialogue and mutual sharing of informa-
tion. ideas. and goals.

—Bernard J. Lukco

Penn State Addresses
Advisory Group Training

Pennsylvania State University's Insti-
tute of State and Regional Affairs pro-
duced a program to help advisory
groups improve decisior-making in
water quality planning. Titled Working
for Clean Water, An Information Prog-

program consists of 18 units based on

* key issues related to water quality and

wastewater treatment planning. it is de-
signed for citizens and local officials 1n-
volved in environmental planning Each
unit contains an audiovisual presenta-
tion (either a slide/tape or 16mm film), a
citizen handbook that 1s to be given to
each advisory group member, and an in-
structor's manual ‘that will assist or-
ganizers to prepare for and conduct the
gessions. The audiovisual presentations
nighlight major 1ssues and important
aspects of each pollution control topic
The citizen handbook elaborates on
these points and provides additional,
more detailed information. Sessions In-
clude guided discussions of local topics
and problem solving exercises. The titles
of each unit indicate the water qualty
management and citizen involvement is-
sues addressed.

The US Environmental Protection
Agency funded the development of this
series and will make it available on loan
to those involved with citizen participa-
tion activities Interested personsshoutd
contact the Public Participation Coor-
dinator at the appropriate EPA regional
offices as listed below.

Regionsi Contacts

EPA Region ¢
1201 Eim Street
Dallas, TX 75270

EPA Region 1
JFK Federal Bidg
Boston. MA 02203

817-223-7213 214-767-2655

Connecticut, Maine. Arkansas, Louisiana

New Hampshire. Oklahoma. Texss.
Massachusetts,

Rhode isiand, Varmont  New Maxico

EPA Rogion 2 EPA Region 7

26 Federy Bidg 324 E 11th Street

New York, NY 10007 Kansas City, MO 84106

212-284-0711 816-374-5804

New Jarssy. New York. *lowa. Kansas Missour!.

Puarto Rico. Virgin Nebraska

islands

EPA Region 3 EPA Rogion ¢

6th & Wainu! Streets 1880 Lincoin Street

Philadeiphia. PA 19106 Denvar, CO 80203
215-507-8307 303-837-3961
Delawara, Marvisnd, Colorado Litah,
Pennsyivania, Virginia, Wyoming. Montana.
Waest Virginia, District  North Dakota,

of Columbia South Dakota

EPA Region 4 EPA Region §
245 Courtiand Street NE 215 Fremu~ Street
Attenta, GA 30308 San Francisco, CA 94105

404-801-3004 415-858-2248
Alsbama, Georgia, Arizona, California,
Florida, Mississippl, Novada, Hawali, Guem,

s W

North Carolina, South  Amarican Samoa, Trust

Carolina, Tennesses. Tarritones of
Kentucky tha Pacific
EPA Region § £PA Region 10

230 S Dearborn Street 1200 Sixth Avenua
Chicago. iL 60604 Seattle, WA 98101
312.353-2149 208-442-1266

linnos, Indiena, Ohio.  Alsska. Idaho, Oregon.
Michigan, Wisconsin,  Washington
Minnesota

Interagency Council on Citi-
zen Participation Formed

The Interagency Council on Citizen
Participation (ICCP)isa professionai or-
ganization of more than 350 federal
agency staff members who have respon-
sibility for some aspect of citizen partici-
pation in the 80 agencies represented.
ICCP was formed to provide a clearing-
house where members can exchange in-
formation and ideas about innovative
approaches and to encourage and sup-
port successful and productive citizen
participation programs by cooperating
with citizen organizations, government
agencies, and academic associations.
ICCP holds monthly meetings and spon-
sors conferences and symposia. A
March 1977 conference on Citizen Par-
ticipation 1n Government Decision-
Making provided an opportunity forfed-
eral employees and representativesfrom
national organizations to discuss citizen
participation policies, legisiation and an
evaluation to improve constructive gub-
lic involvement in agency decision-
making processes. The proceedings of
the conference, At Square One, address
both government constraints in working
with the pubiic and public constraints in
working with the government. Problems
were 1dentified and discussed, and pos-
sible remedies suggested. Thefollowing
problem statements summarize the
concerns of the participants:

* Agency resources (parsonnel, ux-
pertise, funding, organization) for effi-
cient and effective execution of citizen
participation In decision-making pro-
cesses are weak whan compared with
other agency responsibilities.

* The policy, commitment, &nd initia-
tve of agency leadership on citizen par-
ficipation 'r the decision-making pro-
cess have been of significantly uneven
quality and priority.
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* The plannir'q, execution, and evalu-

are poor and often well below kno

from the U.S. Environmental Protection

agementreports. The first issue of these

ation of citizen participation prongAgency is a series of water quality man-

state-of-the-art acceptability.

* Agency policy and practice in citizen
participation processes are unrespon-
sive to real needs and priorities of a large
segment of the public. .

* Citizens often lack relevant informa-
tion about the agency, the process and
the issue, options and impacts, their
rights, and what the real stakes are.

* Citizens believe that the participat-
ory process lacks visibility and equal ac-
cessibility, consistency among agen-
cies, fairness to all interests, and
documented accountability for agency
actions.

* Many citizens lack confidence in
government and distrust agency offi-
cials, neither believing them norrespect-
ing their authority.

* Some social and cultural factors, in-
dividually or in the aggregate, severely
hinder many segments of the public
tfrom constructive participation in
agency decision-making.

* A limited number of copies of the
proceedings with the full texts of talks,
panel presentations and an expanded
review of the problems can be obtained.
while supply lasts, from:

Lee Gray

Coordinator for Citizen Participation
Oftfice of Consumer Liaiaon

US Department of Transportation
Waahington, D.C. 20590

The ICCP Newsletter provides infor-
mation on events, publications, confer-
ences, and the activities of government
agencies, and public interast groups
which work on citizen participation is-
sues. Call 202-632-7000 to be placed on
the maiting list or write to the above ad-
dress

EPA Puhlishes Public Partici-
pation Guides

The Areawide Water Quality Manage-
ment Program, established by Section
208 of the Clean Watar Act, has provided
an impetus for increased citizen in-
volvementactivities over the past several
years. This progrum requires local and
state officials to systematically involve
citizens and interest groups in gov-
ernmental decision-making. Both the
process of tranaferring technical infor-
mation on pollution control topics and
the process of conducting public par-
ticipation activities have evolved and are
becoming more responsive to the needs
of the public. A number of publications
and materials deveioped and supported
by the U. S. Environmental Protection
Agency relate to water quahty manage-
ment functions. Although most are
sianted toward poliution control, they
are nevertheless of significenee for any

Q dividuals with citizen involvement in-

KC rests.
=== AN information source that is available

eports was devoted to an overview of

wates quaiity management and included
articius on nonpoint sources, wastewa-
ter treatment alternatives, and a refer-
ence list of state water quality manage-
ment agencies. A March 1980 report ad-
dressed Farmers anc¢ Clean Water. The
reports are published from time to time
and are available, free, upon request. in-
quiries should be addressed to WQM
Reports (WH-554), Environmental Pro-
tection Agency, 401 M Street SW,
Washington, D.C. 20460.

Three guides that give planners,
agency staff and organizers of citizen
invnlvement tasks useful, in-depth in-
formation about the running of effective
public maetings, m.aking the best of ad-
visory committces, and using sound
rmedia techniqi.2s are

Guide 1-—£  Public Meetings

Guide 2— = =ifectively with
Advisor . ¥~ @S

Guide 3—t . : Jse of Media

Each is org to provide basic

practical tips as well as guidance for
organizing a public participation pro-
gram over the long term. These guides
are meant to be used as reference mate-
riais with a full ranae of suggestions de-
signed to fit many specific local situa-
tions. A li .ited number of copies ot
the vides is available from the Water
Planning Division (WH-554) US En-
virorknental Protection Agency, 401 M.
Street SW, Washington, D.C. 20460

How to Write a Public Notice: A Collec-
tion of Examples 1s a booklet that pro-
vides some principles regarding public
notices, a public notice checklist, exam-
ples which have been used in environ-
mental programs, and commentary on
these examples which highlights their
strong and weak points. This booklet 1s
useful for persons who have httle or no
experience n writing information for the
public or in working with the media A
timited number of copies i3 availlable
from the Environmental Protection
Agency, Office of Water Program Opera-
tions (WH-546), Washington, D.C. 20460.

Maintaiming the Course for Clean
water was produced by the Nationa!
Wildlife Federation under a grant from
the Environmental Protection Agency. it
isthe purpose of this handbook to assist
and guide effective citizen participation
All aspects of 208 pianning are covered.
including legislated requirements,
sources of pollution, the citizen's role,
and alternative programs to control
water pollution problems Copies are
available by writing to:

Water Plianning Divialon (WH-554)
US Environmental Protection Agency
Waashington, DC 20480

. Single copies also availatle irom the
Nationa! Wildlife Federation's Education
Division, 1412 16th Street NW,
washington, D.C. 20036.
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Towards Clean Water: A Citizen's
Guide to Action examines current water
pollution control legislation focusing on
the key points at which decisions are
made and provides guidance to citizen
leaders on means of assuring the most
environmenta'yy sound implementation
of the law. Copies of this 328 page
document can be purchased for $8.00,
plus $1.50 for shipping and handling,
from the Conservation Foundation, 1717
Massachusetts Avenus, NW Suite 300,
washington, D C. 20036.

A report, Citizen Invoivement 1s OCPC
208 Planning: A Progress Report, was
prepared as part of the Old Colony Plan-
ning Council’'s (OCPC) areawide water
quality management planning process
it discusses the overall goals and the way
in which public involvement became an
integral part of both the technical and
decision-making elements. Each of 15
public participation mechanisms actu-
ally used during the first 8 months of the
project is described in detail. Also in-
cluded is an evaluation and analysis of
he effectiveness of the public participa-
tion program, obstacies, significant
local issues, problems and staff re-
sponses. Copies of the report #WPD
7-76-01 can be obtained from Water
Planning Division; US Environmental
Protection Agency, {WH-554)
Washington, D.C. 20460.

A Practical Guide for 208 Areawide
Quality Management 1s the first of sev-
eral documents that provide technical
assistance to local agencies with re-
sponsibility in the area of water quality
management Produced by the National
Association of Regional Councils, the
report summarizes information gained
atthree technical assistance workshops
Topics include guidelines for implemen-
tation, regulatory proceciures, financing
methods, communily involvement and
environmental programs. Another pub-
lication produced by this organization
entitled, Cleaner Water Through
Areawide Action, addresses areawide
ptanning and documents some
exemplary accomplishments. Copies
can be obtained from the National As-
sociation of Regional Councils, 1700 K
Street. NW, Washington, D.C. 20006.

The 208 Data Clearinghouse was
onginated to aid local agencies in ob-
taining technical reports of other agen-
cies that may contain applicable solu-
tions toward 208’ plan completion and
implementation The current issue In-
cludes approximately forty subjects re-
viewing all aspects of water quality man-
agement. The subjects range from ac-
tual work plans of local agencies, non
point source best management prac-
tices, to public participation. The sub-
jects are broken into separate entries
which are categorized and numbered.
Each entry includes bibliographic In-
tormation describing the document and
its contents and the name of the agency
which produced the document. Add:-
tional information and a copy of the cur-
rent data base can be obtained from: 208




Data Clearinghouse, US Environmental
Protection Agency, (WH-554), 401 M
Street., SW, Washington, D.C. 20460.

Another valuable resource available 1s
the 6th Edition, Annotated Bibliography
for Water Quality Management. The en-
tries are divided into five categories.
Basic Information Materials on Water
Qualty Management, Exhibits-Films-
Training Programs, Water Planning Di-
vision Publications; NTiS Publication,
and Other Publications. Each 1s refer-
enced and followed by a short abstract
information concerning this document
and a copy (wmie the supply lasts) can
be obtained from the US Eavironmental
Protection Agency, Water Pianning Divi-
sion, (WH-554). 401 M Street SW
washingtor, D.C. 20460.

A New Citizens Guide to Clean Water
1s a 72 page bookiet describing the major
components of the Clean Water Act and
the citizen involvement activities within
the scone of the Act. Produced coopera-
tively by the lzaak Walton League of
America and the Environmental Protec-
tion Agency, sampie copies can be ob-
tained free by writing:

fzzak Walton League of America
1800 N. Kent Street
Arlington, Virginia 22209

University of Massachusetts
Initiates Training Project

A series of eight manuais has been
produced by the Citizen Involvement
Training Project (CITP) at the University
of Massachusetts at Amherst with funds
provided by the W.K. Kellogg, Blanchard
and Polaroid Foundations. Each manual
addresses a topic that will assist people
to learn how to identify and then acquire
the skills they need as citizen group
members.

The Rich Get Richer and the Poor
Write Proposals 1s intended to develop
strategies and skills for fund raising. The
main focus is to explore some solutions
to problems that are common to most
tund raisers and to suggest some pre-
ventive measures for avoiding the usual
pitfalis. -

Power: A Repossession Manual is
whritten to encourage the growth ofa cul-
ture of community organizatior. and to
make the process of mobilizing a com-
munity and the skills involved known to
all those who will be a part of an organiz-
Ing process.

Planning, for a Change s designed to
give the reader assistance with planning
activities related to ¢roup action.

Playing Their Game Our Way is about
how to use the governmental processes
to plan to solve social problems and how
to develop clout to hold elected and ap-
pointed officials accountable tc carry
out those plaris.

We Intarrupt This Program ... (8 a

manual for the average citizen and citi-
~ zen group with virtually no resources

and only limited success with the media.
it attempts to provide information to ex-

pand resources, better understand the
dilemmas and difficulties of the media,
techniques of persuasion and the mar-
ket research analyses.

Working Together is a unit on the
group process and shows how to utilize
more effectively the many boards, coun-
cils, and citizen groups to operate
cooperatively in order to accomplish
common goals.

How to Make Citizen Involvement
Work provides guidance to assist citi-
zens to monitor, analyze andcriticize the
quality of citizen involvement activities
in their communities.

Beyond Experts: A Guide for Citizen
Group Training is for people who might
take an active role in traimiag and for
those who would like to draw a group’s
attention to skill-building activities. it
can serve as a refresher as weil as a re-
ference for community organizers,
Cooperative Extension Service agents,
community college instructors, agency
personnel with cCitizen liaison respon-
sibilities, and others who deal with citi-
zen groups.

Each manual contains valuable re-
sourcesincl. .ingreferences cited in the
manual, anthologies, government
agency studies, citizen action guides,
demonstration projects, resource or-
ganizations, and other bibliographies.
The Citizen Involvement Training Pro-
ject also provides bilingual training
workshops, materials and consuitation
to citizen groups

Manuals are priced at $6 00 each with
a 10% discount for an order of 4-20
books and a 20% discount for over 20
books. Orders and requests for add:-
tional information shouid be sent to:

Sally Hebana Hafner

Cltizen Involvement Training Project
138 Hasbrouck

University of Massachusetts
Amherst, Massachusetts 01003
Telephone (413) 545-2038

Lincoln Filene Center
Focuses on Citizenship and
Public Affairs

The purpose cf the Lincoln Filene
Center for Citizenship and Public A'tairs
1s to improve the quality of citizen par-
ticipation in social and governmental in-
stitutions and to understand the factors
that dafine productive participation. The
Center asks why some individuals and
groups are more able than others to con-
tribute thoughtfully, ethically and effec-
tively to the resolution of public prog-
rams. Affiliated with Tufts University,the
Center engages in research, conducts
and evaluates aemonstration programs,
publishes research and training maie-
rials, and conducts training programs
for citizens, leaders in the voluntary sec-
tor, and instructors. Publications in-
clude’

Citizen Participation in America,
edited by Stuart Langton, who holds the

Lincoln Filene Center Chair in Citizen-
ship and Public Affairs at Tufts Univer-
sity .

A collection of essays on citizen par-
ticipation, perhaps the most com-
prehensive and contemporary analysis
now available.

122 pages, 1978, $8.95.

Citizen Participation Perspectives.
Proceedings of the National Conference
on Citizen Participation, edited by Stuart
Langton.

The proceedings of the fitst National
Conference on Citizen Participation
held in Washington, D.C., Fall, 1978.

This publication contains major
speeches by Senator Edward M. Ken-
nedy, Alvin Toffler, Ralph Nader, Sam
Brown, Andrew Young and others. It in-
cludes 35 workshop papers and racom-
mendations for the future. It is a com-
pendium of rich source material for
scholars. teachers, government officials
and citizens.

279 pages, 1979, $12.95.

The Future of the Environmental
Movement, Stuart Langton, Lincoln
Filene Center, Tufts University.

This pamphlet is an essay characteriz-
ing the chailenge to environmentalists
for the 1980s. It argues that environmen-
tahists should possess new maturity and
aew competencies such as skilis 1n
management, a knowledge of how to
collaborate, skills in civic action, and the
capacity to assess complex scientific
and technological phenomena.

8 par .3, 1978, $2.00

How to Use the Media Effectively.
Nancy W. Anderson, Envirgnmental
Coordinator, Lincoln Filene Center

This pamphlet is a primer for ley and
volunteer persons on how to empioy
radio. television, and the press effec-
tively.

12 pages, 1978, $2.00

How to Write a Proposal, Stuart
Langton, Lincoln Filene Center, Tufts
University

This pamphlet discusses the ten
common elements contained in & good
proposal. It outhnesthe concept of using
charts and graphs to illustrate importan*
parts of a proposal. Simple charts and a
budget are included.

8 pages, 1979, $2.00

Citizen Participation

This newsmagazine, national in
scope, reports and analyzes current
practices and research in citizen partici-
pation. Growth in both citizen-initiated
and government-initiated citizen par-
ticipation may be a dominant force for
the remainder of the century. This
newsmagazine explores the meaning of
this phenomenon and provides addi-
tional information on how democratic
practice in America is changing and
prospering. 1 year — $12.00; 2 years —
$20.00.

Prior to 1973, the Center published
curriculum materials and cases for use




Aruitoxt provided by Eic:

in the schools. Some of these materials’
are still availablg. A list of such publica-
tion is available upon request.

All publications are in paperback.
When ordering, include 48¢ postage for
each book and 28¢ postage for each
pamphiet. Orders and requests for add:-
tional information should be sent to:

Lincoln Filene Center for Citizenship
and Public Aftairs

Tufts University

Medford, MS 02155

Telephone: (614) 628-5000, Extension
353

NTIS Provides
Technical Reports

A major source of government publi-
cations 1s the National Technical Infor-
mation Service (NTIS) which provides
both paper and microfiche copies of
technical reports. Information on availa-
bility and prices is given only by mail and
can be obtained by writing to NTIS and
providing the following information:

1. Title of the Report

2. NTIS accession number

3. Number of copies required
4. Paper copies or microfiche

NTIS will respond by mail with a price
quote and availability statement. Publ-
cations can then be ordered by mail with
payment included. Write: -

National Technical Information Ser-
vice

5285 Port Roya! Road

Springfield, VA 221861

Some NTIS publications of interest to
butletin readers are described in this
section.

Public Invoivement in the Corpa of Engineers
Planning Process. Jamas R Hanchey US Army
Engineer Institute for Water Reaources NTIS AD
AD17 948
The spproach to public mvolvement program
development here assumes that planning should
consist of sequentiel stages with definabia deci-
$10n points, &and thet explicit conaideration of pub-
hc viewpoints must be undertaken before deci-
siona ere made Containa specific ' how to” in-
formation on obtaining citizen input, dissem:net-
ing information, budgeting for public involvement
and svelusting its effectiveness

Public Participation in Water Resourcesa Planning:
An Evsiuation of the Programs of 15 Corps of En-
ginsers Dietricte. Jemes F Ragen. US Army En-
gineer Institute of wWeter Resources NTIS AD AO19
986
This report examines the public invoivement
programs of fifteen Army Corps of Engineers fld
offices All programs are described. with two used
a8 detarled case studies The buik of the report
divides planning into five basic atages, (ives gui-
dance &s to what could be done 10 invoive tha
public at each stage. and finaly describes whet 18
being dona by the Corps. An interesting last chap-
ter describes the constraints on effactive public
participation both from the burssucratic system,
and from citizens themselves

Water Ressurces Decision Making on the Basis of
the Public Interest. Report No IWR Contract Report
751 US. Army Engineer institute for Weter Re-

sources. NTIS AD A010 402
Q v concept of water resources decision mak-
E l C‘» the public interest is both fundamental and
re This report discusess atternative perspec-

tives that have been suggested for defining the
public interest and provides an overview of the
decision making involved in g typ:cal weter re-
sources planning study. it than examines various
spproachee to determining the public interest in
pre-authorization planning and decision making

Conservation Districts and 208 Water Guality Man-
sgement, National Association of Conservation Dis-
tricts and EPA, June 1977. Avaiiable from NTIS PB
274-411

Highlighta potential conservation diatrict in-
voivement in tha preparatic gnd implem_.atation
of state and areawide water quelity manasgement
plans developed pursuant to Section 208 of the
Federal Weter Pollution Conirol Act Amendmenta
of 1972 (PL 92-500) I is keyed t0 the i6 required
water grality management planning elementa
specified in EPA regulstions The document 1a
directed primarily to water quality planners, ton-
servation diatricts, end s'ete soil conservation
agencies (boards, commissions, committeses.
councila or equivaient). Those federal end state

agencies with whom conservation distriCls have

cooperative working arrangementa, as well es ver-
1oua public interest groupa mey eiso find the
masteral of interest

Structuring Communications Programe for Public
Participation in Water Resources Planning. Utah
State University, Department of Civil and Environ-
mental Engineering, and the United States Army
Engineer institute for Water Resources. May 1975
NTIS AD AQ012 208

The report describes the Corps of Engineers’
planning and defines the information generated
during the planning activities. The planning pro-
cees 8 reisted 1o variouas communication mudeis
end an spproech to development of public par-
ticipation is suggested Verious techniques and
methods for communication with the public ere
presented. The report concludes with sevaral
examples of public participstion programs and
the relation of these progrems to environmental
impact sssessment and water quality manage-
ment

Communicstion for Urban Water Resources
Mansgement—A Review and Annotated Bibllog-
raphy. R M Mailes and T J Cooke W.E Gatesand
Associates Inc , February 1974 NTIS PB 233332

The review is intended 88 e gource-book for
professionals interested in utilizing the findings of
communications ressarch on the design and con-
duct of public involvement programs for urben
water resources A basic presentstion of the fun-
damental findings of communicationa theory, in
the ereas of basic communications processes.
mass communications/persuasions, small group
processes and face to face communications i1g
included

The Role of Citizen Advisory Groupes in Water Re-
sources Planning. Madge Ertel, University of Mas-
sachusetts at Amherst, Water Resources Research
Center, July 1975. NTIS P8240-877
This report is a result of systemetic, case study
observation of the citizen advisory groups operat-
g In conjunction with three observation recog-
mzance level planning studies of the New England
River Basins Commission Citizen Advisory
Qroups can serve a8 one component of @ public
participation progrem and can provide a vaiuable
link 10 other atrategies inciuded in the program
The report inciudes e set of practical guidelines
for the use of plenning agencies seeking to
maximiza the affectiveness of citizen edvisory
groups

Journals Stress
Public Participation

Various perspectives about public
participation are explored in anumberof
journals. Topics range from methods for
conducting advisory group meetings to
citizen involvement research concerns.
The field of education has assumed a
major Jole in the refinement of pubiic
participation concepts and skills. As a

.

result, persons interested in public par-
ticippation should become acquainted
with Current Index to Journals in Educa-
tion (CIJE). This monthly publication in-
cludes annotations of articles relevant to
the concerns of educators interested in
the issue of public participation. Al-
though the following annotations do not
represent a complete search of the 786
major educat:onal and education-
related journals listed in CIJE, they do
provide a sample A more complete
search of the ERIC cata base and other
data bases will be necessary for those
persons with specific ‘interests in the
topic of public participation.

EJ 131 089 SP 504 181
Leadership in CRtizenahip Jaworski. Leon, Today's
Education, v84 nt, pp54-558-9, Jan.Feb 75

* Leadarahip, * Citizenship, * Laws, * Citizen

Role, * Citizensh:p Responsibiity, Civics, Citizen

Participetion, E'smentary Secondery Education
This erticie atates that tha schools throughout our
country heve a great need today for instituting en
enlarged and improved progrem of youth educstion
in the fundamentals of law in & free society end in tha
responsibitiag of leadership (Reections are also
included ) (RC)

EJ 133322 SE 515719
NSF: Trying to with Congressionel Pressure
for Public Participslion Culliton, Barbare J . Scr
once. v191 nd224, p274, 318, Jan 76
* Citizen Participgtion * Financial Support,
* Poliical issues, *:Scientific Research, Fedaral
Aid. Foundation P)bgumn. Government Role.
Public Optnion. Sciemce Educetion. |‘Netional
Science Foundation, NSPh.
Describes politicel viewpoints sutrounding a Con-
gressional pian to create a Netional Science round-
otion (NSF) progrem thet would aliow pyblic intarest
9roups greater perticipetion in domdmé\whot ‘ypes
of scientific research shouid be funded \(MLH)

EJ 180 7124 S

Research in Social Education, van2, pp1-22, Dec(6
* Citizenship, * Justice, * Socisl Studies. * Pr
ram Descriptions * Textbook Eveluation. Pr
ram Content Program Effectivenass. Elementary
Secondary Education

Two criteria for social studies programs ere pre-

sented (1) deal directly with the concept of justice.

and (2) provide for the direct practice of citizenship

Four texts are examined for mesting the critena

Finally, & hypothet.cat grades 1-12 progrem i1s de-

scribed thet meets the criterie (ND)

EJ 152479 8P 505 252
Chitizen In nt Artz, Robert M . Parks and Re-
crestion. ¥i1 1.7, pp-48-51. 85, 118 'ul 78
* Citizen Participation * Recreational Programs
* Cooperetive Planning * Commun ity Recreation
Programs. Planning Commiasiona Policy Forma-
tion, Community Action, Citizena Councils. Ad-
visey Committees, Lummunity Cooparstion
Theetfectiveness of any recreation and park organi-
zation depends upon the involvement. cooperation
and work of many individua: citizens and group-
s (JD)

EJ 161 188 SO 505 590
New Caae 8tudies of Citizen Action Tanner.
Thomas, Socra/ Science Record. vi4 n3, pp28-30,
Spr77
* Environmentel Education ' Social Studies,
* CasaStudies. * Instructione! Mater:als, * Citizen
Participation. Activism. Curricutum Evalugtion.
Higher Education. Secondery Education
Describes @ six-unit case study curriculum package
designed for dary and colisge-iavel courses
relating to environmentel education The units deal
with nuciear power, stream ch lization, a niver
dam project. overgrazing of pubiic iands, agribus:-
ness versus tha family far, and swemp preserva-
tion (Author/DB)

EJ176 174 PS 506 547
Social Studies: Ways to lnfluence Elected Gov-




ernment Officials Crowder, Willam W , instructor,
v87 n8, pp142-4, 146-7, Mar 78
* Social Studies * Elementary Education
* Teaching Techniques, -* Citizenship, * Citizen
Participation, Government (Administrative Body)
Asocial studies unit designed to help students learn
first-hand how 10 exert pressure on elected ofhciais

(S8)
Reprint Availab'e (Ses p vu). UMI

EJ 177 097 HE 509 942
An Experiment in Environmental Education for
Citizen Advocatee Krimsky, Sheidon. deNeufville,
Judith |, Aiternative Higher Education. The Journal
of Nontraditional Studies, v2 n3. pp210-22. Spr 78
* Environmenta! Education, ? Activism, * Field
Experience Programs, * Cihzen Parlicipation,
* Course Descriptions, * Schpol Community Rels-
tionship, Higher Education, Graduste Students,
[* Citizen Advocates}, [Experiential Learning,
Tufts University]
A prototype >! a college-level adult-centered en-
vironmental educetion program is described whose
target population is Citizens serving as volunteers in
local pisnning boards, conservetion commissions,
and environmental organizations The model in-
voives enrolling experienced citizens in courses
with graduste students 88 community organization
interns. (Author/LBH)
Reprint Available (See p vu). UMI

EJ 190 261 SO 506 336
A Dialogue with Socratee Ryan, Mack, Social
Studies, v89 n2, pp50-1. Mar/Apr 78
* Social Studies, * Philosophy, * Platonism,
* Dialogue, * Citizenship Responsibility. Morel
issues, Moral Development, Social Problems,
Secondary Education
Presents a dialogue between Socrates and his Athe-
man admirers regarding the importance of educet-
ing youth for responsible Citizenship The manus-
cnpt was fecently decovered by archivists of the
Greek government and 16 assumed to be a record of
adisiogus that occurred immediately after Socrates
had been poisoned for his role in corrupting the
youth of Athens (Author/DB)

£J 206 812 AA 529 881

Active Citizenship: Learning by Doing. Chamberiin,

Charles Elements’ Transiating 1Theory into Practice,

v10 n5 pi-4 Jan 1979

Descriptors- *Basic Skills, *Citizen Participstion,
*Citizenship Responsibinty, Communication
Skilis. Cooperation, Decsion Making, Elementary
Education. "Experiential Learning, *Pohtice!
Sociahzation, Social Studiss

Suggests basic competc ncies for civic perticipation

and ways these skills may be taught in the elemen-

tory grades. (SJL)

Periodicals which frequently address

putlic participation issues and their ad-
dresses are:

American Journal of Political Science,
Wayne State University Press, 5980 Cass
Avenue, Detroit, Michigan 48202

Journal of the American Institute of
Planners, 1776 Massachusetts Avenue,
N.W., Washington, [).C. 20036

Journal of Voluntery Action Research,
Association of Voluntary Action Scho-
lars, Box G-55, Boston College,
Chestnut Hill, Massachusetts 02167

Public Administration Review, Ameri-
can Society for Public Admnistration,
1225 Connecticut Avenue, N.W,
Washington, D.C. 20036.

Public Interest, National Affairs, Inc.,
Box 542, OId Chelsea Post Office, New
York. New York 10011
Citizen Groups Can Make Use

O  of “Green Machine”

ERIC

, book that can serve many public par-

ticipation plmgoyes, Tuming the Green
Machine, is a basic text for anyone who
wants to .nderstand environmental
concepts and their relationship to cur-
rent policy. It is suitable as a high school
primer on the environment, as a intro-
duction for citizen groups dealing with
pollution control issues, and as a ready
reference. It discusses the nature of
earth and its vital elements: air, water,
soil, and energy. The elements are sub-
sequently related to pollution effects
and remedies. This book, developed
from a US Environmental Protection
Agency program, contains 14 chapters.
Chapter headings suggest the scope of
pollution control information required
for decision-making:

. The Nature of Pianet Earth

. The Nature of Water

. The Nature of Air and Weather

. Airsheds and Air Pollution

. Air Pollution Sources and Con-
trols '

. Watersheds, Soils and Water

. Water Pollution Sources

. Water, Stream Biology and Pollu-
tion

. Water Use and Treatment

. Coastal Zones

. The Environment and Human
Health
Energy Conservation and Re-
source Alternatives
Pollution Abatement Policies and
‘Standards g

14, Natural Systems and Land-Use

Planning
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Written by persons representing the
Institute for Environmental Education
and the Association of New Jersey En-
vironmental Commissions, the book can
be ordered from:

Oceana Publications, Inc.

75 Main Street

Dobbs Ferry, New York 10522
Price: $10.00 plus .75 handiing

The Food and Drug Administ-
ration and Consumer Affairs

The Department of Health and Human
Services, Focd and Drug Administration
(FDA) is active in public involvement ef-
forts. The Food and Drug Administra-
tion's Office of Consumer Affairs has the
lead responsibility for involving con-
sumers in the agency's decision-making
process and administering the public
participation program.

The Mationalt Consumer Awareness
and Acce ss Project (NCAAP) is a clinical
prototype courso on the Food and Drug
Administration’'s administrative prac-
tices and procedures and is designed for
experimen’al imptementation at three
levals—law schools, consumer advocate
groups, and grassroots consumers. it 18
taught in English and Spanish. A major
objective of the course isto raise general
awareness of FDA and its statutory re-
sponsibilities to ultimately enable gras-
sroots consumers to act on their own

n

behalf, in hieu of legal representation, in
gaining access to the Agency through
petitions, evidentiary hearings process,
and commenting on proposed rules and
regulations.

A search continues for candidates to
serve as consumer representatives on
FDA's pub.ic advisory committees. The
Agency receives advisory opinions from
technical committees in the areas of
prescription drugs, medical devices,
biological products, toxicological re-
search, medical radiation, and radiation
safety standards. Most committee mem-
bers are experts in their respective
fields. To assure that consumers’ needs
are adequately addrassed, the Office of
Consumer Affairs 1s seeking consumer
advisors knowledgeable in the above to-
pics who can adequately represent the
public interest on these technical advis-
ory committees.  °

The FDA's pilot reimbursement prog-
ram represents another aspect geared to
enlarging public participation oppor-
tunities. Because participz on in ad-
ministrative proceedings car: be expen-
sive, consumers and small businesses
are not always available to présent their
views for consideration. By reimbursing
eligible participants who could not
otherw se afford to participate, a greater
diversity of views 1s brought into the
decision-making process.

The Consumer Update is a publication
that the FDA uses to alert con<umers to
tre Agency's pudlic involvement ac-
tivities. It s intended to keep readers up
to date on FDA actions, increase under-
standing of the decision making proces-
ses and encourage participation. Any-
one interested in receiving a copy
should send a request to be placed on
the mailing list to

Office of Consumaer Atfairs (HFE-30)
Food and Drug Administration

5600 Fishers Lane

Rockvilie, Maryland 20857

(301) 443-5006

Case Studies Suggest
Models

Local, state, regional, and national en-
vironmental action groups have de-
veloped environmental education pro-
grams in support of their goals. From a
representative nationwide sample, re-
ports on how they successfully (or un-
successfully) organized and involved the
public are presented in case study for-
mat in the book, Fnvironmental Educa-
tion in Action-111: Case Studies of Public
Involvement in Environmental Policy.
Tue 27 examples describe how the
groups mobilized public opinion infavor
of beneficient land use of recycling of
wastes, or against a potential plant site,
or in favor of pollution control legisia-
tion, or towards incorporating environ-
mental studies more effectively in the
curriculum. Selected and edited by John
Disinger, The Ohio State University. and
Clay Schoenfeld, University of Wiscon-
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sin, the 499 page book can be purchased
for $6.05.
Order from:

Information Reference Center
(ERIC/SMEAC)

The Ohio State University

1200 Cliambers Road

Columbus, Ohio 43212

Persons wishiag to avoid postage and
handling charges should send prepaid
orders. The document is also available,
as ED 168 886, from the ERIC Document
Reproduction Service (EDRS), P.O. Box
190, Arlington, VA 22210.

Audiovisual Case Studies of
Public Participation

Audio visual materiais cen be effec-
tively used to inform citizens about
specific issues and also to educate them
about methods of citizen involvement.
The following audiovisuals were
selected pnmarily as case studies of
public participation etforts or as raining
units for concerned citizens.

Voices. Voices i1s a chronicle of en-
vironmental action and Jeffersonian
terment unlike anything seen on Ameri-
can soil for generations. Beginning in
Chicago with citizens fightimg a billion-
dollar crosstown expressway, the film
documents various ‘®environmental
actions-the efforts of Clevelanders de-
termined to take part in planning for a
new jetportin Lake Erie and the work of
farrvers in Missouri determined tv pro-
tect their land against government dam
builders. Narrated by William Conrad
with the music of singer-composer Don
McLean. 1974. 28 Minutes. Cleared for
TV.

Speak Up People are speaking up
about environmental problems in their
communities. This film relates to the
Federal Water Pollution Control Act
Amendments of 1972 which mandated a
timetable for cleaning up our lakes and
streams. Forthefirsttime, itencourages,
provides, and, indeed, insists that we
citizens become involved in the deci-
sions that will affect the quality of our
daily lives, no matter-where we live or
who we are. But the law only provides
the opportunity. The rest 1s up to each ot
us. If we don’t speak up, others will and
we may not agree with their decisions.
1976. 11 Minutes. Cleared for TV.

The Gifts. Documentary film about the
American landscape depicting the en-

vironmental degradation that has oc-.

cured over the last two centuries. The
scene moves through 18 States showing
dismal pictures of poisoned fish,
garbage-filled waterways, dead oil-
coated birds and air turning into smog.
Narrated by Lorne Greene from a script
by Robert McBride with original music
by Skitch Henderson, this is an inspiring
introduction to environmental prod-
'2ms, ideal for classroom and citizen ac-
‘on groups use, EFA-produced 26-
linute flim.

These three films are available from

Modern Talking Picture Service
Central Distribution Office

2323 New Hyde Park Road

New Hyde Park, New York 11040

A Question of Values. This film illumi-
nates an intense public debatein a smali
Maine town torn by conflict between en-
vironm: ental preservation and econom:c
development. A New York oil company
wants to build a modern oii refinery in
Maine. Crude oil would be provided by
giant 200,000-ton tankers which would
move through rocky approaches to
Penobscot Bay. Huge oil spills could

wipe out lobstering, fishing, and the’

tourist-based economy of the area. But
there is high unemployment in the area,
and the refinery would bring jobs and
attract satellite industries. The Maine
peaple invoived have take. sides be-
cause they know their future could be at
stake. 1972. 28 minutes. Not cleared for

TV. Available on a free-loan basis by writ- -

ing to:

RHR Filmedia, Inc.
1212 Avenue of the Americas
New York, N.Y. 10036

A Small Victory. A 23-minute film
documentary. Traces the citizen action
inspired by the water quality condition of
Lake Winnisquam in New Hampshire
which ultimately led to the mitiation of
the Winnipesaukee River Basin Project.
Available for viewing from:

Lakes Region Planning Commission

ATTN: Rick Saunders

Main Street

Meredith, NH 03253

or

New Hampshire Water Supply and
Pollution Control Commission

105 Loudon Road .

Concord, NH 03301

In Order to Change. Produced in
Chicago, this film tells of a community
group that won environmental
safeguards. 90-minute film produced by
the University of lllinois. Available from

Fiim Comm

208 8. LaSalle Street
Chicago, lilinois 60604
312-263-0497

Toxic Materials Studied by
Sierra Club

A training course currently being de-
veloped by the Sierra Club consists of a
collection of options for leaming about
and doing something about toxic sub-
stances probiems. The information can
be used to get ideas for recruiting con-
cerned people, choosing a project, de-
veloping & strategy for achieving its go-
als, and learning about particular toxic
substance problems, The package con-
sists of an organizer's handbook,
facilitator's handbook, activities and
readings on a range of subjects includ-
ing pesticides, waste treatment, laws

and regulations, enforcement, and
human and environmental effects of
toxic matenals Materials are designed
forado-it-yourself program for acitizens
task force. Notice of availability can be
obtained from:

Judith Kunofsky

Sierra Club

530 Bush Street

San Francisco, California 84108

Office of Consumer Affairs
Produces Handbook

The U. S. Otffice of Consumer Affairs
(USOCA) has been in existence since
1964. It-has a major responsibility to pro-
vide the President and some federal
agencies with advice and infcrmation
regarding the interests of American con-
sumers. The office encourages and as-
sists tn the development and implemen-
tation of consumer programs, coordi-
nates and reviews policies and prog-
rams, seeks resolution of confiicts, and
advises agencies of the effectiveness of
their consumer programs.

USOCA has published a Consumer’s
Resource Handbook which tells con-
sumers how to complain effectively and
where to go for assistance at local, state,

and federal levels. Single copies are av-.

ailable without charge by writing
Consumer Information Center, Dept

6351
Pueblo, Colorado 81009.

Also available from this address, on a
limited basis, 1s People Powsr, What
Communities.are Doing to Courgter Infla-
tion. The book is divided info fivg sec-
tions. The section entitied “BasicYools”
provides the nuts and bolts of launching
a community project. it contains helpful
hipts on organizing a group, raising
fuhds, and attracting needed publicity.
The next four sections, 'Food,” “Hous-
ing,” “Energy.”’ and ''Health,” profile the
projects of dynamic groups around the
country that have successfully cut costs

or provided neighbors with essential ~

services. Foliowing each section is a list
of resources of useful organizations and
publications. These organizations are
eagar to help consumer groups nation-
wide by providing published materials,
technical assistance, or funding. The
publications include how-io manuals,
directories, and nawsletters The ap-
pendices contain information on federai
programs that have provided assistance,
anouthne ofthe structure of the National
Consumer Cooperative Bank, and a
complete listing of the featurec groups
that contributed to the book. -
Consumers can be placed on the mail-
ing tist to receive the monthly publica-
tion, National Consumer Buying Alert, It
provides information about expected
marketplace trends and conditions,
along with timely buying tips. USCOA
also publishes a twice-a-month newslet-
ter, Consumer Action Update, for con-

. e




sumer organizations and other special
interest groups.

Consumer Education Re-
source Network Available

Today, as never before, consumer
education professionals are faced with a
dilemma—a vast amount of consumer
education resources is avaidable, yet it 1s
often extremely difficult to locate
needed matenals and information

The CONSUMER EDUCATION RE-
SOURCE NETWORK (CERN) is a na-
tional network designed to alleviate
these problems by providing consumer
educators with information about re-
sources. CERN serves all individuals in-
volved in the education of consumers
This includes persons working with
community sérvice organizations, state
and local education agencies, institu-
tions of higher education, state and local
public agencies, state and national edu-
cation associations, national consumer
organizations, and private industry.

CERN identifies and collects current
information on all aspects of consumer
education. A comprehensive on-site re-
terence and referral library, composed
'of print and audiovisual materials, is
maintained CERN has also developed a
file of groups, organizations and indi-
viduals invoived in consumer education
activities. Technical assistance for prog-
ram planning, implementation, and
evaluation on ali aspects of consumer
education is provided by /iinking indi-
viduals who desire assistancu with those
persons or organ:zailons that can pro-

~ vide such service Requests for informa-

tion included in the CERN files can be

made in person, by mail, or via atoll-free

telephone line Reference and referral

services are provided free of charge
For further information, contact’

L. Gayle Royer, Director

Consumer Education Resource Net-
work

1555 Wilson Bivd., Suite 600

Rossiyn, VA 22209

toll free (800) 336-0223;

call collect (703) 522-4618, if

calling from Virginia, Alaska,

or Hawali

Public Participation Materials
Announced in Rie

This compilation of abstracts was ob-
ta.ned by searching the monthly publica-
tion, Resources in Education (RIE). The
entries cited here are not intended to be
exhaustive but are repressntative of the
public participation dociiments cur-
rently in the ERIC data base. These
documents may be purchased from the
ERIC Document Reproduction Service
(EDRS), PO Box 190, Arlington, VA
22210. Most of the listings are available

,“ “th in papercopy and in microfiche.

EIKTC. documents are available in mic-

Aruitoxt provided by Eic:

liche at any of the over 725 ERIC col-

fections located throughout the United
States and in some foreign countries
Readers of these abstracts will notice
that cost information has been deleted
This was done because there has re-
cently been a change in price for both
papercopy and microfiche. Reatte(s in-
terested in ordering documents shquld
consult the most recent issue of Ae-
sources 1n Education for pnc:%ma-
tion or should call (703-841-1212) or
wnite EDRS to request this information

ED 106 628 EA 007 064
Booher, David' £
Chtizen Po in Planning: Selected Inter-

disciphinary Siblography. Exchange Sibliog-
raphy No. 716.
Council of Planning Librarians, Mor.ticeilo. lil Pub
Date Jan 75
Note—22p . Exchange Bibliography No 718
Availabie from—Counci of Planning Librarians.
PO Box 229, Monticello, Hilinos 1856 ($2 00)
EDRS Price MF HC Plua POSTAGE
Descriptors—*Bibliographics, *Citizen Participa-
tion. *Interdisciplinary Approach °Planning
*Public Policy
This bibliography is an inventory of relevant mate-
rials i planning and relsted disciplines It draws on
ressarch and theoretical perspectives from plan-
ning literature. economics, politicai science,
psychology, public administration. and sociology
Section one suggests references that offer general
and theorstical perspectives useful in the deveiop-
ment of research frameworks Section two contains
solected references 1o empirical research and case
studies that may provide vseful background Sec-
1ion three lists references that focus on research in
other countnies (Author/MLF)
ED 111697 UD 015 431
Edeiman, Murray
The Language of Participation and the Language
of Resietance.
wisconsin Univ . Madison, inst for Research on
Poverty
Report No—IRP-DP-265-75
Pub Date Mar 75
Note—31p
EDRS Price MF HC
Descriptors—Authoritarianism “Citizen Participa-
tion, *Confiict Resolution, Decsion Making.
*Economically Disadvantaged. Institutionalized
(Persons), Language Planning. “Language Styles.
Lower Ciass. Participant Invoivement, *Policy
Formation. Sociahization. Socia) Problems.
Sociolinguistics
This paper holds that the outcomes of formal pro-
cedures between low-status groups and those N
suthority over them arelargely symbolic or marginal
n characler Language and gestures are said to
define the involvement of these groups with au-
thorities @ither as joint participstion in policy mak-
ing or as confiict, Whether a political action is per-
ceived as sither g form of participation or as & form
of conflict 1s said to depend on linguistic and ges-
tural cetegonzation This dichotomy is stated to
hold far-reaching consequencas for public support
or opposition to regimes, and comphance with or
renistsnce to fules The poor are seen to Iack infor-
mal sanctions that confer infiuence, but can
threaten elites by causing disorder-a political
weapon which the poor renounce on becoming
polticized Among the topics discussed are private
versus public iesues, politicization as co-option, in-
fluences versus ritual. the use of disorder, the struc-
turing of perception through politicization, intense
politicization, clarification and biurring of adversary
relations, and antipolitics (Author/AM)

ED 126 083 SE 019 848

Citizen Act'on Guide to Energy Conservation.

Citizens Advisory Committes on Environmental
Quaiity

Pub Dste 74

Note—87p

Avaiiable from—Superintendent of Documents.U S
Government Printing Office. Washington, D C
20402 (8tock Numiber 4000-00300, $1 75, Dis-
counts of 25¢ on orders of 100 or more coples)

EDAS Price MF HC
Descriptors—*Citizen Participation, *Conservation
Education Depieted Pesources. Energy, *Energy
Conservation, *‘Environmental Education, Fuel
Consumption, Natural Resources. ‘Resource
Guides, Social Action
This book is concerned with educating’ citizen
leaders and public officials on matters of transporta-
tion energy. industr:al &nd eiectrical energy, and
residential and commerciai energy usage Also in-
cluded are guidelines on developing & national
energy conservation policy and mobiiizing citizens
for action in energy conservation concerns A glos-
sary of terms. a short bibiiography, and & iisting of
previous energy publications are at the end of the
book (MA)

ED 135 ¢80 SE 022 135

Wert, Jonathan M Magnoi:. Michae/ A

Finding Solutions 10 Environmentsal Problema: A
Process Guide.

Mobile County Public Schools, Aia

Pub Date 76 .

Note—31p , Not avaiisbie in hard Copy due to light
and broken type throughout onginal document,
This guide was developed in the Environmental
Education Section, Mobiie County Public Schools

Availabie from—Dr Michaei A Vagnoli. Coor-
dinator. Environmental Education, Mobile County
Pubtic Schools. P O Box 1327. Mobile, Alabama
36601 (free)

EDRS Price MF-Plug Postage. HC Not Avallable
trom EORS.

Descriptors—"Citizen Participation. *Environment,
Environmental Education, Higher Edication.
Manuals. Probiem Solving, Reference Mate

rials Secondary Education

This guide 18 an attempt 10 p-ovide a workable
methodology for heiping college students and Citr-
zen groups o Wentify the 1108t pressing environ-
mental problems in their communities andg to find
solutions 1o them With some Modification, it can
also be usad by high schoo! students who are in-
terested in independent or team studies The
monograph contains sections on (1) probiem-
focused environmental educstion, (2) suggestions
regarding problem solving (3) suggestions for col-

lecting and anaiyzing data Of information, and {4)

three projects for impiementation (RH)
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ERIC

ERIC CLEARINGHOUSE FOR SCIENCE
MATHEMATICS AND ENVIRONMENTAL
EDUCATION

1200 Chambers Road

Columbus Ohio 43212

A JOINT PROJECT OF THE NATIONAL
INSTITUTE OF EDUCATION and
THE OHIO STATE UNIVERSITY

This newsletter was prepared
pursuant to a contract with the Na-
tional Institute of Education, U S.
Department of Education Con-
tractors undertak:ng such projects
under government sponsorship
are encouraged to express freely
their judgment in professional and
technicai matters Pointsofviewor
opinions. however, do not neces-
sanly represent the official views
or opinions of the National insti-
tute ot Education

Patricia E Blosser

Bulletin Editor
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Citizen Participation.

Community Sarvicas Administration (DHEW),
Washington. 0 C

Pub Data 7 Jan 78

Note—147p., Tabla on paga 131 may not reproduce
clearly due to small type siza of original ducument

EDRS Price MF-HC Plus Postage.

Descriptors—Admnistrative Policy. Advisory Com-
mittess, Bibliograph'es. *Citizen Participation,
*Citizen Role, Citizenship Responsibitity. Democ-
racy, Evaluation Criteria. *Federal Govarnment,
‘Federal Programs. Glossares, Laws, Local Gov-
ernment, *Program Descriptions, Public Officials,
Pubhic Opimion, Public Policy. Revenue Sharing,
Stata Govarnment

Identiiers—F ederal Register
This bookiet dentifies citizen participation re-
quirements for more than 300 fecarally assisted
programs edministared by 18 departments, agen-
ciee, and commissions It has been published in
response 10 tha government’s desire 10 assist citi-
zens i leaming how, when, and where to go to
psrticipata in snd influenca tha governmental de-
ciaions which affect their lives, as well as to /m-
prova government afficiency st alf levels. Tha
bookiet is als¢ designed to assist state and local
officisls in understanding tha mandated require-
ments for citizen participation by providing a
summary of those requirements. £ach federal
progrem s listed by its authorizing agency, is de-
signated by titla and number seeigned 10 it in tha
Catalog of Federal Domestic Assistance; contains
a program description and describes the require-
ments for citizen participation. Agencies iisted in-
ciuda ACTION. Departmants of Agricultura,
Commaerce, HEW, Housing and Urban
ment. Interior, Justice, Transportation, and Labor,
Environmental Protaction Agency. National Sci-
ence Foundation. and others Use of tha Federal
Register and consultation with tha responsibia
agancy ara recommended Also included ara
saniples of frequently occurring pfobiems and
possible solutions for bringing about affectiva
citizen participstion. techniques and tools to an-
hanca citizen involvement, ptus suggestions for
evaluating the process A glossary and bibliog-
raphy concluda tha booklet
(Author/JK)

D 186 108 80 010 931

How Wit Americs Grow? A Citizen Guide to Land-
Use Planning.

Citizans Advisory Committes on Environmantai
Quality

Pub Date Apr 76

Note—42p.; Maps and drawings may not reproduce
clasrly dua tc poor lagibility or small type siza 1n
original document.

Avaiiable from—S8uperintendent of Occuments.U §
Government Printing Offica. Washington, D C
20402 (Stock No. 040-000-00347-9. $1 00 papar-
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Editor's Comments
This issue of the ERIC/SMEAC infor-

° mation bu 'etin is devoted to a review of

the report of Project Synthesis which
appesred as Volume iil of the *“What Re-
search Says to the Science Teacher"” (SE
033 914) published by the National Sci-
ence Teachers Association with funding
from the ERIC Clearinghouse for Sci-
ence, Mathematics and Environmental
Education. Project Synthesis was the
title given to grant awarded to Norris
Harms at the University of Colorado to
synthesize and to interpret the informa-
tion found in the three NSF status
studies and the reports from the Nationai
Assessment of Educational Progress.
The status studies related to the litera-

Aure review, The Status of Pre-College

Science, Mathematics, and Social
Studies Education: 1955-1965, Volumei:
Science Education (ED 153 876); Volume
11: Mathematics Education (ED 153 878);
Volume IiI: Social Science Education
(ED 153 880} ; the national survey, Report
cf the 1977 National Survey of Science,
Mathematics, and Social Studies Educa-
tion (ED 152 565); and the case studies,
Case Studies in Science EJucation Vol-
ume I: The Case Reports (ED 166 058)
and Volume Ii: Design, Overview and
General Findings (ED 166 059). Readers
wishing the highlights of these three
studies are referred to the summary vol-
ume prepared by the directors of the
three studies, 7+ - Status of Pre-College
Science, Mathematics, ang Social
Studies Educational Practices in U.S.
Schools: An Overview and Summaries of
Three Studies by Staniey L. Helgeson,
Robert E. Staxe, and iris E. Weiss et al
(ED 166 034).

These materials were suppiemented
with information from the science as-
sessments carried out by the National
Assessment of Educational Progress, by
a review of current science textbooks,
and by some other analyses of the cur-
rent situation in K-12 science.

The research procedure used by the
five focus groups invoived in Project
Synthesis was a discrepancy model. in
this model a desired state is set forth,
followed by descriptions of the actual
state of affairs. The analysis is focused
on the identification of discrepanties
between the desired state and the actual

O ate. Once discrepancies are identified,
MC )commendations for future action can

2 0 made.

Vo

PROJECT SYNTHESIS

Organization and Procedures

Five separate focus groups analyzed
and interpreted data from the perspec-
tives of (1) the biological sciences, (2)
physical sciences (including the earth
sciences), (3) inquiry, (4) science/
technology and society, and (5) elemen-
tary school science. Although these
groups worked independently, they op-
erated within ascommon framework;
namely, a set of broad goai clusters and
activities separated into three sequential
phases.

The four broad goal clusters identified
for use in discussing major emphases in
science education related to (1) the indi-
vidual, (2) society, (3) academic prepara-
tion, and (4) career chocie.

GOAL CLUSTER | — Personal Needs
Science Education should prepare
individuals to utilize science for im-
proving their own lives and for cop-
ing with an increasingly technologi-
cal world, - -

GOAL CLUSTER It — Societal Issues
Science Education should produce
informed citizens prepared to deal
responsibly with science-related
societal issues.

GOAL CLUSTER {1t — Academic Prep-

aration
Science Education shouid allow
students who are likely to pursue
science academically as well as pro-
feesionally to acquire the academic
knowledge appropriate to their
needs.

GOAL CLUSTER IV -—

Education/Awareness

Science Education should give all
students an awareness of the nature
and scope of a wide variety of sci-
ence and technology-related
careers open to studsnts of varying
aptitudes and interests. (p-7-8)

The project was divided into three ph-
ases to answer three broad questions
concerning the desired and actual states
in science education and discrepancies
between them:

What are the desired states in science

education?

What are the actual states in science
education?

Are there discrepancies between the
actuai and desired states? 1 0

Caraer

Phase 1 — desired states In sclence
education. The task during this phase
was to formulate descriptions, in opera-
tional terms, of what would be 8xpected
in science education if the four goal
clusters were indeed being achieved. At-
tention was given to such aress as de-
sired learning outcomes, curricula,
program utilization, course offerings,
enroliments, teacher characteristics, in-
structional strategies, and evaluation
concerns.

Phase 2 — actual states In science
education. The emphasis during this
phase was to determine the status of sci-
ence education by analyzing data bases
with respett, but not hmited, to the four
g»al clusters and other areas defined
during the first phase.

Phase 3 — discrepancies between
desired and actual stutes. Discrepan-
cies were identifiad and studied during
this phase In addition, casual factors
which appeared to’perpetuate problems
in screr.ce education were identified, to-
gether with alternative modes forsolving
the problems.

Sources of Data

The major sources of data used by the
focus groups of Project Synthesis were
of three kinds: '

The NSF:studies provided data from
three different perspectives;, namely, a
survey of the\literature, a survey of per-
sonnel, and case studies. The Status of
Pre-College Science. Mathematics, and
Social Scignce\Education: 1955-1975.
volume I: Science Education (Helgeson,
et a/., 1977) presented information from
published and uhpublished literature
focusing on practices in schools, in-
structional materialy, teacher education,
administrative/financial control, and
needs in K-12 science. Report of the
1977 Survey of Sc:eh%e. Mathematics,
and Social Studras Education (Weiss,
1978) summarized information obtained
from questionnaires sent during a na-
tional survey to teachers, adminis-
trators, supervisors, and'other school
personnel. These questionnaires re-
quested information concerning cur-
ricula, course offerings teaching as-
signments, support services, and de-
mographic information adout teaching
practices. Case Studies in Science Edu-
cation (Stake, Easley, ot a/., 1978) sum-
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manzed data from in-depth analyses of
reports prepared after extended on-site
visits to 11 schools, each school repre-
senting a different type of community
These three NSF studies, then, provided
a wealth of information conceming what
theliterature, professionals, and profes-

sional observers revealed about the °

state of K-12 science education

The third NAEP assessment of science
education (1978) provided data on the
knowledg», skills, attitudes, and educa-
tional experiences from a sample of
nine-, thirteen-, and seventeen-year-
olds, as well as for adults.

During the course of the project, the
data base was expanded to include (1)
journal articles dealing spec.fically with
the goals and objectives of science edu-
cation, (2) widely used science
textbooks, and (3) the knowledge and
expertise of those working on the pro-
ject

General Conclusions

Desired States. Each focus group
formulated desired states of science
education congruent with its discipline
However, some generalizations can be
made concerning this activity. Although
it is somewhat difficuit to determine
broad goals, once they have been formu-
lated, it is possibie to describe specific
student outcomes and curricular
characteristics congruent with these
goals. Different goals necessarly trans-
late inte different objectives for course
offerings, curncuium matenials, teacher
characteristics, and instructional
strategies. In addition, transiating the
goais into operational terms permits an
evaluation of how well science educa-
tion practices and programs meet each
of the various goals.

Actual States. Four general conclu-
sions were reached which appeared to
cut across curricula, courses, enroll-
ments, teacher characteristics, class-
room practices, and student outcomes

1 Science education is given a rela-
tively low status and, hence, a lack
of general support et all educa-
tional levels whoen compared with
mathematics, language arts, and
social studies.

2 Science textbooks piay a crucial
rolein science education. It was es-
timated that between 390-95% of
12,000 teachers gurveyed use
textbooks 90% of the time as the
major curriculum material.

3 The goal of academic preparation
dominated all aspects of science
education, especially in the most
widely used textbooks. Goals relat-
ing to personal uses of science In
daily life, to general scientific liter-

-ady decision-making practices,and
to career awareness and planning
are either totally ignored or men-
tioned in passing.

Q
E lC 4. Clasaroom teachers are the xey

docition-mgkon in terms of course

Y

context, textbook selaction, in-
structional strategies, teaching
style, selection oftests, assignment
of grades, etc. Because they are
key decision-makers, they in fact
determine the goals espoused by
science education.

Discrepancies and implications.
Major discrepancies exist between the
desired and actual states in science
education. Some generalizaiions re-
ported by all the focus groups are:

1. The major goal in science educa-
tion as practiced in schools Is that
of academic preparation. However,
the three other goais shouid be
given equal importance at all edu-
cational levels so that the majonty
of students can (1) use science in
their daily lives, (2) engage in intel-
ligent decision-making relative to
science/society issues, and (3)
~ake decisions about selecting (cr
not selecting) scientific or
technological careers. These goals
should be fostered in addition to
preparing students interested in
taking advanced coursework In
science.

%New programs would ‘have to be

— developed to achieve ali four goals
The development, of necessity,
would require major attitudinal
changes in the rethinking of the
goals and pniorities in science edu-
cation among teachers, principals,
parents, and other dccision-
makers at all educational ievels.
Elementary Level — The fajor
change to be fostered among
elementary p<.sonnel and parents
18 the realizaticn that science is a
basic. Furthermore. local support
systems would be necessary to In-

troduce programs which require Iit- -

tle effort but would have lasting im-
pact.
Junior High/Middle School Level —
The primary goat at this jevel would
be general education programs
rather than academic preparation
for future coursework In science
These programs would address 1S-
sues and topics relating to indi-
vidual, societal, and career
awareness/choice needs. In addi-
tion,
a. The amphasis in the laboratory
+  wouldbe changed from rediscover-
ing scientific concepts to investiga-
tions into implications of scientific
knowledge and technologicg, de-
velopment on problems faced by
the individal and by society in gen-
eral.
b. Probiem - solving and decision -
making skills would receive in-
creased atiantion.
¢. Basic scientiic knowledge,
concepts, and principles, as well as
inquiry strategies, although essen-
tial to the curriculum, wouid be
selected inreiation toall four goals,
and not specifically because of
E 3

4 1

’

their importance as prerequisites
for advanced coursework.

High School Level — Because most
students wouid still take biology as
part of their high school program in
grades 9 or 10, biologicai topics
would be presented in a personal
and societal context, emphasizing
the results ¢ the human endeavor
on the woria, human dependence
on the environment, and the re-
sponsibility for preserving the
world In other words, the human
species would be the focus of the
high schooi biology program. In
addition,

a. College-preparation courses in
advanced biwlogy, chemistry, and
physics would still be offered at the
high school level However, to pre-
pare responsible scientists, en-
gineers, and technicians, relation-
ships between science/technology
and human endeavors would be
emphasized, in addition to impor-
tant scientific knowledge, -con-
cepts, and principles '

b. New courses stressing applica-
tions from the physical and ear
sciences to individual and societal
needs would be developed to at-
tract all students These would not
be 'watered down,” or ‘'Mickey
‘Mouse”’ courses, but science’
technology courses emphasizing
personal, societal, and academic
goals :

A greater emphasis in program de-
velopment would be placed on the
fult spectrum of cognitive leveis.
Acquisition of discrete facts and
isolated principles for their own
sake is not congruent with the
basic goals Pragblem-solving and
decision-making in personal and
social contexts require not only
applying knowledge, but also In-
terpreting data, analyzing complex
probiems. and evaluating aiterna
tive situations involving multiple
vanables.

Career chorce/awareness woulo be
inccrporated into all programs at
all levols. Information concerning
specific careers would be pre-
sented in textbooks. Sciencetonics
would be approached from the
point of view of how anc by whom
knowledge is acquired and used.
Opportun:ties would be providedto
talk with individuals in specific
careers, for engaging in simula-
tions, on-the-jobworkexperiar.ces,
volunteer work, etc
Certain teacher characteristics
were identified as being important
to the implementation of the four
broad goals in science education.
Among these characteristics are.
a. Recognizing the individu-.l
needs of students, especially
* wheh determining course
content and instructional
strategies, encouraging indi-




vidual projects; determining
ways science and technology
are applicable to everyday life.

b Understanding interrelation-
ships between science/
technology/societal problems
and issucs; fostering the inquiry
process in making decisions
about important i1ssues.

¢ Understanding what knowledge
is fundamental and what skills
and processes are needed ‘or
later work; developing a con-
ceptual framework for interdis-
ciplinary and multidisciplinary
approaches, using multimedia
approachas and laboratory In-
vestigations refiecting scientific
and technological methodol-
ogy

d Recognizing the importance ot
career planning and fostenng a
canse of responsibility {>7 help-

Ing students plan th.eir careers, .

introducing career awareness
into classroom topics In the
most natural way as possible.

6 Some general steps that teachers
can take in developing new educa-
tional programs and classroom
practices in science education are.

a. Determination of broad goals
for science education.

b. Identification of student out-
comes which are important to

& achieve each of these goais.

¢ Identification of course offer-
ings, textbook characteristics,
classrcom practices, and testing
procedures which wiii produce
and evaluate important student
outcomes.

d. Comparison of the “ideal cur-
nculum' with the current cur-
nculum

e. Decide on a course of action
Developing a nev .cacher com-
petencies to deal with changing
needs
Accepting the responsibility of
educational leadership

Since classroom teachers make the
most important curriculum decisions
(including what courses are offered,
selection of textbooks, and developing/
implementing instructional strategies),
if they are convinced that current goals
of science education are not congruent
with the needs of their students, they are
in the best position not only to establish
new goals but als~ .0 implementthem. In
this rapitdly advancing technological
society, this 18 an awesome responsibil-

i"y.

INDIVIDUAL FOCUS
GROUP REPORTS

The remainder of this newsletter is de-

Q@ >ted to summarizing the individual

E lC.cus group reports. Each summary witl
» divided into three sactio:., reflecting

i
the desired states, actual jatee. and
discrepancies/recommendations un-
ique to the specific groups.

Biology Education

Desired States The major thrustina
desired biology program would be the
use of biological knowledge, concepts,
and principles in terms of indwidual
needs, sccial needs, and career av/are-
ness. The change in emphasis from biol-
ogy courses organized to illustrate the
structure of the discipline to courses or-
ganized to enhance a better understand-
ing of oneseif and others results from
advances 1n a number of areas, includ-
Ing

1. new theoretical insights (socio-

biology),

2 new technologies for reseafch (re-
+  combiriant DNA),

3. new interdisciplinary perspectives
(b1pphysics,” biochenustry, en-
vironmental psychology. human
ecology).

4 new concerns about biology and
human activities (bioethics, human
engineering),

5 a new awareness that although
human beings evolved by means of
natural laws, survival 1s now under
control of the human species itself,
and,

6 new insights intc biology as a hink
between the natural and social sci-
encas gwing rnse to new Cross-
disciplinary perspectives (social-
biology. human ecology. ecologi-
cal psychology) directed toward
comprehending human lfe as a
whole (p 12-13)

Actual states Goals — The major
goals of biology education during the
1955-1975 period focused on biology
vocabulary and narrow course objec-
tives (1.e , statements of what kriowledge
1s to be learned) and not on the goals of
conceptual schemes and \nquiry pro-
cesses promulgated by the science
course improvement projects developed
during this period. Biology curricuia
were determined by the goals and objec-
tives of textbooks: in particular, three
textbooks used in approximately two-
thirds of the biology classes in this coun-
try, namely, Modern Brology, Brological
Sciences Curriculum Study (BSCS)
"“Yellow,” and BSCS 'Green "' Aithough
each of these texthooks has ndividual
merit in terms of the desired states of
biology education, they nevertheless in
terms of their stated objectives, tend to
representthe discipline itself ratherthan
fostering an understanding of relation-
ships between subject matter and the
individual 1n a societal setting

Two current issues, instructional
prograrns and practices. the "‘back-to-
basics’' movement and bio-soclal is-
sues, have resulted in the modification
of many biology programs. The re-
sponse of biology to the back-to-basics
movement can be considered to be a
negative consequence, sinré\e result

’

-

has been to have students memorize
those discrete facts considered to bg-
“basic’' to an understanding of biology
However, the nationwide atiention given

to 1ssues such as bioengineering,
energy, biomass, etc.. has resulted in the
development of “‘mini-courses’’ and > ’
modules on these topics. Unfortunate.y,
these same topics are relegated to the

social studies curniculum 1n many - .

schools. - .

Instructional programs were: deter~ ’
mined by examining the three textbooks
previously mentiohed.. Basic infotma-
tinn 15 presented in térms of the mor-
phology and physiology of plants and
animals Cntena used to select course
content appear to be

1 presenting a sampling ofﬁtforma\
tion from the vanious disciplines of
the biological sciences (e.g,

“botany. zoology, genetics, etc ),

2 giving students experiences in the
processes of.scientificinquiry (e.g.,

. observing, recording data, etc.)-;.,\

3 fosteringthe development of scien-
uthic attitudes (e g , seeing the im-
portance of critical thinking, wil-
lingness to admit errors, etc.), and

4 developing inquiry skills

The emphasis 1 the junior high/
middie school life science programs 1S
on facts, that 1S, knowing the names of
plant and animal parts, etc. Growing
bea~ seeds and observing the parts of
plants were typical of the latoratory ac-
tivities at this level Little or no emphasis
was placed on inquiry skills

Biology teachers generally agreed
that professional publications, profes-
sional meetings. and other teachers
were the best sources of information
about new biology programs. ’

Although approximately 36,000
teachars with a major in biology teach
two or more biology classes each day,
approximately 15,000 to 20,000 are
teaching biology without a major In this
subject Many junior hgh/middle school
science teachers are required to teach
non-science courses in addition to their
science speciaity Although most biol-
ogy teachers are perceived positively by
their students, teachers perceive them-
selves as losing status in their buildings
and under constant pressure to perform
numerous non-teaching duties.

Pre-service education in biology gen-
erally occurs In two phases. general
education requirements and profes-
sionat traiming Although well-prepared
in biology, most biology teachers lack
necessary background in chemistry,
physics, and mathematics. Biology
courses they take are the same courses
taken by students preparing for ad-
vanced graduate work. Since inquiry
strategies are rarely experienced at the
college level. these are rarely used in
teaching biology at the high school level.

Most biology teachers gave nagative
ratings to school-sponsored, in-service

‘programs, while those who attended

NSF-sponsored summer or academic
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(?) attentiontodirections s essent:al,

(3; he most reliable learning will
occur when assignments are
properly carned out, and

(4) frequent testing 1s imoortant (p

44-45).

Some teachers appear to stress the
socialization process and subject matter
as a means to this end, while others (the
subject matter specialists) treat sociali-
zation as ameans to effective Isarning of
the subject matter

In actual classroom practice, inquiry
and expenence-based approaches are
shunned and heavy reliance is placed on
the textbook. which 1s considered to b2
“the authority "’ In addition, many
teachers are convinced that learhing
from printed material 1s a basic skill
needed by st.uuants.

The fhajor characteristics of students
werefound tobe a lack of motivation and
poor reading ability (which may be re-
lated to gradng practices) Altgough
many students believe' that sciénce/
technology can help solve sucn prob-
lems as pollution, many do not realize”
that science/technology can cause prob-
lems as well, indicat:ng that the goal of
societal needs 1s given littie attention in
current curricula.

Discrepancies/recommendations.
The major goai in physical science In-
struction appears to be the acquisition
of basic knowledge In addition to this
narrow goal, the textbook I8 the author-
ity, while laboratory work and inquiry
processes are lacking. As a result httle
attention i1s ¢'en to applications and
problem-solv.,ig skills. Also the physical
sciences are not valued in the education
of all students. Therefore, the following
recommendations for physical science
education are made -

1. Goals should be broadened to re-
flectthe personal and societal needsand
careerawareness/preparation, as well as
the acquisition of fundamental know-

- ledge at all educational leveis.

2 Programs reilecting these goals
should be availabie for all students This
would involve creating new programs
and modifying existing programs

3 Pre- and in-service teacher educa-
tion procrams should emphasize not
only relevant physical science cor:tent,
but alsc higher cognitive levels and all
four goal clusters, together the means of
attaining the goals for all students, not
only the academicaily inchined.

4. Tests (both standardized and
teacher-prepared) need to be developed
which reflect the four broad goal clus-
ters.

Inquiry in School Science

The domain of inquiry 1s divided into
three areas’ {) general inquiry proces-
ses (including, among others, problem-
soiving, decision-making, arid making
use of evidenca); (2) science process

Q I8 (including, among others, the pro-
ses of observing, measuring, and in-

wrmrm ireting data); and (3) the nature of

-

- L

scientific inquiry, which is concerned
with the validity of knowledge (know-
ledge 1s tentative, the result of human
offorts, and atfected by the context in
which it occurs)

The desired and actual states and dis-
crepancies are discussed n terms of
context, transactions, &nd outcomes
Context refers to the conditions which
exist pnor to learning. transactions rep-
resent the actual learning process. and
outcomes are the results of the transac-
tions which occurred 1n a certain con-
text.

Desired states Context the context of
effective inquiry teaching is related to
three factors, 1.e . teache:s who value
inquiry and encourage inquiry in others,
curricula containing statements foster-
Ing inquiry, and ciassrooms arranged to
stimulate student investigations in in-
quiry processes

Transactions: A variety of methods
should be used to foster inquiry, includ-
ing, discussions, lectures, laboratory in-
vestigations, and debates The class-
room atmosphere should be conducive
to inquiry teachiny, and learning where
students, for example, can ask ques-
tions, engage in conversations. and par-
ticipate in large and small group ac-
tivities as well as work on individual pro-
jects. Evaluation should assess inquiry
processes as well as content.

Outcomes Typical outcomes charac-
teri :of the desned states and related
to t 2 four broad goal clusters would
incluce, among others,

Gen - Inquiry Processes—
F . Needs— Uses evidence from
a , of sources to make decisions

about personal health problems
Sucietal Issues -— Decides what is and
what 1s not scientific evidence in a
simple scierrée-related social 1esue.
nowledge — Can grasp the meaning
simple scientific statements such
thd he or she would know what
counts as evidence for and against it.
(Exampie knows that statement
“Wood floats in water’' implies that
"wood is less dense than water."’)
Careers — Decides what the main 1s-
sues of selecting a science career are.

Science Process Skills—

. Personal Needs — Measures accu-

rately such body sympto' = as blood
pressure,
Societal Issues — Can r.sasure per-

sonal actions that have influence on °

society, e.g., monitors through
measuring techniques the heat loss of
a home.

Knowledge-— Observes and describes
objects and phenomena (including
change) using appropnate language
Careers — Participates in a variety of
observational and measurement ac-
tivities to sufficiently examine the po-
tentiafand interest tothem fora career -
in science.

Nature of Scientific Inquiry—

Personal Needs — Recognizes that
the relevance of scientific knowledge

e

15 likely to be Iimited to its own domain

of inquiry

Societal Issues -—— Anticipates that sci-

entific knowledge related to societal

1ssues may change and will therefore
demanda differentpointof view to use
the alt “red knowledge

Knowledge — Cites examples >f ear-

herand current scientific explanations

which have been, orarebeing. altered

Careers — Recognizes the primary

need to be curious about natural

phonomena in order to be suitable for

a science vocation

Actual states. Context: In terms of in-
quiry teaching. goal statements relating
to inquiry processes ccould be found at
local and state levels and teachers con-
sidered inquiry skills to be important.
However, teachers felt that they should
be teaching facts which can be mea-
sured on tests, the basics, structure, and
the work ethic

Teachers, for the most 2art, found In-
quiry approaches difficult to manage,
especially in classrooms with discipline
probiems In addition, many felt that in-
quiry did not ‘'work’ for all students
t.ack of preparation n college courses
appeared tobe afactor fostering thelack
of :nquiry teaching in schools. Preparing
students for advanced coutses and
sociahization appeared to be the two
most important factors discouraging in-
auiry strategies

Trensactions: Altiiough inquiry
strategies are used in some schools, the
overall finding 1s that inquiry strategies
are not used or valued. For example,
30% of elementary schools used NSF-
supported inquiry matenals but 70% did
not. in addition, pressures such ac teach-
iny the basics, mainstreaming, etc . did
not leave time for true Inquiry strategies.

Outcomas. Although students ap-
peared to have some knowiedge of the
processes and nature of scientific in-
quiry, a real understanding of the pro-
cessesvas not exhibited Students gen-
erally thaught science was done by
someone else and could not be incorpo-
rated into their own thinking. Although
many realized that scientists cha: Je
their ideas in hght of new evidence, they
expressed an unwillingness toengage in
the same process.

Discrepancies/recommendations.
Inquiry in science education is not being
achieved Alth~rugh Inquiry strategies
are espoused ty science educators, in-
quiry goals can be found at state/local
levels, NSF materials are available,
teachers graduate from NSF institutes/
workshops, etc.. little evidence of in-
quiry practices was seen in schools.

The following recommendation is
made every expected student outcome
with respectto inquiry in science educe.-
tion should be responsive to individual
differences, personal goals and com-
munity wishes (p 67)

When indwidual differences are con-
sidered, inquiry outcomes will not be
beyond the developmental, intellectual,
and/or personality capabilities of stu-
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(?) attentiontodirections s essent:al,

(3; he most reliable learning will
occur when assignments are
properly carned out, and

(4) frequent testing 1s imoortant (p

44-45).

Some teachers appear to stress the
socialization process and subject matter
as a means to this end, while others (the
subject matter specialists) treat sociali-
zation as ameans to effective Isarning of
the subject matter

In actual classroom practice, inquiry
and expenence-based approaches are
shunned and heavy reliance is placed on
the textbook. which 1s considered to b2
“the authority "’ In addition, many
teachers are convinced that learhing
from printed material 1s a basic skill
needed by st.uuants.

The fhajor characteristics of students
werefound tobe a lack of motivation and
poor reading ability (which may be re-
lated to gradng practices) Altgough
many students believe' that sciénce/
technology can help solve sucn prob-
lems as pollution, many do not realize”
that science/technology can cause prob-
lems as well, indicat:ng that the goal of
societal needs 1s given littie attention in
current curricula.

Discrepancies/recommendations.
The major goai in physical science In-
struction appears to be the acquisition
of basic knowledge In addition to this
narrow goal, the textbook I8 the author-
ity, while laboratory work and inquiry
processes are lacking. As a result httle
attention i1s ¢'en to applications and
problem-solv.,ig skills. Also the physical
sciences are not valued in the education
of all students. Therefore, the following
recommendations for physical science
education are made -

1. Goals should be broadened to re-
flectthe personal and societal needsand
careerawareness/preparation, as well as
the acquisition of fundamental know-

- ledge at all educational leveis.

2 Programs reilecting these goals
should be availabie for all students This
would involve creating new programs
and modifying existing programs

3 Pre- and in-service teacher educa-
tion procrams should emphasize not
only relevant physical science cor:tent,
but alsc higher cognitive levels and all
four goal clusters, together the means of
attaining the goals for all students, not
only the academicaily inchined.

4. Tests (both standardized and
teacher-prepared) need to be developed
which reflect the four broad goal clus-
ters.

Inquiry in School Science

The domain of inquiry 1s divided into
three areas’ {) general inquiry proces-
ses (including, among others, problem-
soiving, decision-making, arid making
use of evidenca); (2) science process

Q I8 (including, among others, the pro-
ses of observing, measuring, and in-

wrmrm ireting data); and (3) the nature of

-

- L

scientific inquiry, which is concerned
with the validity of knowledge (know-
ledge 1s tentative, the result of human
offorts, and atfected by the context in
which it occurs)

The desired and actual states and dis-
crepancies are discussed n terms of
context, transactions, &nd outcomes
Context refers to the conditions which
exist pnor to learning. transactions rep-
resent the actual learning process. and
outcomes are the results of the transac-
tions which occurred 1n a certain con-
text.

Desired states Context the context of
effective inquiry teaching is related to
three factors, 1.e . teache:s who value
inquiry and encourage inquiry in others,
curricula containing statements foster-
Ing inquiry, and ciassrooms arranged to
stimulate student investigations in in-
quiry processes

Transactions: A variety of methods
should be used to foster inquiry, includ-
ing, discussions, lectures, laboratory in-
vestigations, and debates The class-
room atmosphere should be conducive
to inquiry teachiny, and learning where
students, for example, can ask ques-
tions, engage in conversations. and par-
ticipate in large and small group ac-
tivities as well as work on individual pro-
jects. Evaluation should assess inquiry
processes as well as content.

Outcomes Typical outcomes charac-
teri :of the desned states and related
to t 2 four broad goal clusters would
incluce, among others,

Gen - Inquiry Processes—
F . Needs— Uses evidence from
a , of sources to make decisions

about personal health problems
Sucietal Issues -— Decides what is and
what 1s not scientific evidence in a
simple scierrée-related social 1esue.
nowledge — Can grasp the meaning
simple scientific statements such
thd he or she would know what
counts as evidence for and against it.
(Exampie knows that statement
“Wood floats in water’' implies that
"wood is less dense than water."’)
Careers — Decides what the main 1s-
sues of selecting a science career are.

Science Process Skills—

. Personal Needs — Measures accu-

rately such body sympto' = as blood
pressure,
Societal Issues — Can r.sasure per-

sonal actions that have influence on °

society, e.g., monitors through
measuring techniques the heat loss of
a home.

Knowledge-— Observes and describes
objects and phenomena (including
change) using appropnate language
Careers — Participates in a variety of
observational and measurement ac-
tivities to sufficiently examine the po-
tentiafand interest tothem fora career -
in science.

Nature of Scientific Inquiry—

Personal Needs — Recognizes that
the relevance of scientific knowledge

e

15 likely to be Iimited to its own domain

of inquiry

Societal Issues -—— Anticipates that sci-

entific knowledge related to societal

1ssues may change and will therefore
demanda differentpointof view to use
the alt “red knowledge

Knowledge — Cites examples >f ear-

herand current scientific explanations

which have been, orarebeing. altered

Careers — Recognizes the primary

need to be curious about natural

phonomena in order to be suitable for

a science vocation

Actual states. Context: In terms of in-
quiry teaching. goal statements relating
to inquiry processes ccould be found at
local and state levels and teachers con-
sidered inquiry skills to be important.
However, teachers felt that they should
be teaching facts which can be mea-
sured on tests, the basics, structure, and
the work ethic

Teachers, for the most 2art, found In-
quiry approaches difficult to manage,
especially in classrooms with discipline
probiems In addition, many felt that in-
quiry did not ‘'work’ for all students
t.ack of preparation n college courses
appeared tobe afactor fostering thelack
of :nquiry teaching in schools. Preparing
students for advanced coutses and
sociahization appeared to be the two
most important factors discouraging in-
auiry strategies

Trensactions: Altiiough inquiry
strategies are used in some schools, the
overall finding 1s that inquiry strategies
are not used or valued. For example,
30% of elementary schools used NSF-
supported inquiry matenals but 70% did
not. in addition, pressures such ac teach-
iny the basics, mainstreaming, etc . did
not leave time for true Inquiry strategies.

Outcomas. Although students ap-
peared to have some knowiedge of the
processes and nature of scientific in-
quiry, a real understanding of the pro-
cessesvas not exhibited Students gen-
erally thaught science was done by
someone else and could not be incorpo-
rated into their own thinking. Although
many realized that scientists cha: Je
their ideas in hght of new evidence, they
expressed an unwillingness toengage in
the same process.

Discrepancies/recommendations.
Inquiry in science education is not being
achieved Alth~rugh Inquiry strategies
are espoused ty science educators, in-
quiry goals can be found at state/local
levels, NSF materials are available,
teachers graduate from NSF institutes/
workshops, etc.. little evidence of in-
quiry practices was seen in schools.

The following recommendation is
made every expected student outcome
with respectto inquiry in science educe.-
tion should be responsive to individual
differences, personal goals and com-
munity wishes (p 67)

When indwidual differences are con-
sidered, inquiry outcomes will not be
beyond the developmental, intellectual,
and/or personality capabilities of stu-



dents. Inquiry outcomes are responsive
to personal goals when they do not re-
sult in a behavic: which is incompatible
to these goals, including choice of
career direction

Central to this recommendation 18 the
deveiopment of a “"Student Profile for
Inquiry Competencies.”” The profile
woula contain a goals component and a
programmatic component. The former
would contain a list of theinquiry-related
competencies which the individual
should develop throughout his/her
schooling. Tt < would give direction to
the student's individual learning prog-
ram. The latter would contain the kinds
of experiences needed to develop the
goals speuific to the individual student.
These experiences are really nothing
new, but are the various instructional
procedures and materials familiar to
most science teachers, including
specific courses fostering inquiry, self-
instructional modules, minicourses,
laboratory/field work, texts and other
reading materials, and specific assess:
ment instruments.

The inquiry focus group concluded
their report by saying:

We are convinced that, in the present
educational era, it 1s technically feasible
to match each student's learning experi-
ences to individual traits and needs.
Planning for this kind of matching in the
inquiry domain 1s particularly apt, be-
cause there are large vanations 1n desir-
able inquiry-related cutcomes for diffe-
rent students. Our stance 1s that all stu-
dents should not be expected to attain
competence in all inquiry-related out-
comes which science educators (includ-
ing ourselves) have advocated in the
past For some students and in some
school environments, it may be approp-
riate not to expect any inquiry-related
outcomes at all. (p. 71)

Elementary School Science
Education

The general view hel this focus
group is that elementarytcbr%l science
should excite the children's natural
curiosity, foster an interest-in the stu-
dents’ world as well as in themselves,
and provide opportunities to engage In
scientific methodology.

Desired states. Content knowledge
for elementary school students should
not be a list of specific concepts or facts
but should broadly sample ali content
areas. It should aiso support all four goal
clusters (personal needs, societal is-
sues, academic preparation, career
education/awareness). Further, it should
develop the processes of science and be
of interest to students. The elemgntary
schooi should not be viewed as the place
to bagin the development of detailed
concepts in preparation for junior and
senior high school. It should be a con-
ceptually rich program in which stu-

O 4ents are introdyced to exciting and im-

l C portant phenomeria to be observed and

wmm ynalyzed, but it should not reflect a need

to cover a syllabus of content in all sci-
ence disciplines

Selected program chezractenistics
would involve having students solve
problems growing out of first-hand ex-
periences, using an interdisciplinary ap-
proach, and selecting materials approp-
riate o specific age levels. Implementing
the desired acience prcgram would In-
clude (1) science for all children, (2)
teachers who are knowledgeable not
only about science content but also
children and the role science plays in
enhancing their cevelopment, and {3)
instructional strategies which ai¢ in the
development of questioning and
evaluating skills and which foster
cooperative activities while not neglect-
ing individual ditferences. Appropriate
facilities would also be needed to im-
piement such a program, including a
support system to supply teachers with
appropriate matenals, collecting them
after_use, and replacing consumable
tems.

Actual'states. Students receive a very

-hmited exposure (typically at the end of

the school day) to science atthe elemen-
tary level By teacherg who have little ex-
pertise, interest, or training to teach sci-
ence Equipment, when available, re-
ceives little or no use. Instructional
strategies usually involve reading about
science, memonzing facts from a text, or
completing teacher-prepared work
sheets.

Textbooks and programs used In
elementary schools were examined be-
cause these materials represent the
major determinants of student out-
comes Three categories of published
materials were examined. (1)
frequently-used texts (2) NSF-funded
materials and (3) “‘new generation’
texts.

Comparisons of the three types of
materials revealed strengths and weak-
nesses relating to the four broad goal
clusters. For example, skill development
was not emphasized in the frequeptly
used texts, was high in the NSF texts,
and high to low based on what program
in the new generation texts was
examined. Although no single program
or category presented material equally
well in all four areas, virtually all goal
clusters can be met by selecting approp-
riate material from different texts.

in generai, the NSF and ""new jenera-
tion" texts stressed interdisciplinary ap-
proaches, first-hand experiences, data-
gathering skills, and how children learn,
while traditional texts were ranked low
to none when considering these charac-
teristics. 7

Various factors appear to influence
program dissemination and program
adoption. It is suggested that the relative
stability of science teaching during the
past 25 years may be due to the fact that
teachers have not heard about new
programs. In general, NSF materials are
used in schools where a principal or
teacher has participated in an NSF insti-
tute, Factors such as lack of preparation

L

in science content, pressure grcups, de-
sirability of 1nquiry, back-to-basics
movement, amount of time necessary to
prepare for and to teach science, as well
as sociahization (leading to an emphasis
on extrinsic motivation, attention to di-
rections, homev.ork, and testing) all af-
tect the potential adoption of elementary
science programs =

Teachers have also indicated that
many barners exist relating to the im-
plementation of sciei.ce programs, in-
cluding

1 teachers do not like science or
study it on their own,

2 there 1s a heavy reliance on the
textbook,

3 there is a lack of time to adequately
prepare for science activities,

4 teachers oftentimes do not hear
about new science programs;

5. science supervisors are not availa-
ble to help teachers,

6 there is a lack of paraprofessional
help, '

7. there is a lack of equipment, money
to purchase same, and little or no
storage space; and

8. lack of training in specific science
areas

The lack of training in the scientific

disciplines is probably the most impor-
tant obstacle to the implementation of
elementary school science programs (p.
86-88)

Discrepancies/recommendations.
Student outcomes and program charac-
tenistics relating to the four goal clusters
are not valued by parents, adminis-
trators, and most elementary school
teachers. Ways must be found to make
science education goals their goals
Therefore, 1t i1s racommended that &
clarification of the goafs and priorities of
these decision-makers is needed, as well
as an identification of programs and in-
structional strategies congruent with
these goals.

Many barriers ($§ome real, others not)
exist which prevent the implementation
of science prégrams in elementary
schools. It is supgested that if teachers
are well prepared and science is valued,
these .eacher-perceived barriers will not
prevail. Therefore, a determination of
which barriers are real must be made. In
addition, case studies should be made
where science 18 taught etfectively,
where model science programs exist.

Elementary school teachers are not
prepared to teach science content and
for the most part do not value science;
support must be given to universities
and state, district, and local school
levels to develop In-service programs.
Funding should aiso be made available
to identify and train resource/
supervisory personnel at both the state
and local levels.

Much time and effort have been de-
voted to developing elementary school
science curricula. Time and effort
should now be devoted toimplementing
them.




interaction of Science,
Technology, and Society
in Secondary Schoois

The science, technology, and society
focus group spent considerable time In
defining their domain. Science,
technology. and society (STS) issues
deal with considerations growing out of
work in the science disciplines and also
with concerns which onginate from the
society impacted by developments n
science The group defined technology
to include both hard technology —
hardware developed for use by humans
and soft technology — systems involved
in the development and use of
technological devices as well as the sys-
tems involved in solving probiems in in-
dustry and society at large

Desired states. Eight speci,c areas of
concern were identified and dascnibd
as these ralated to the four goal clusters.
These areag are Energy, Population,
Human kngineering, Environmental
Quality, Utilization of Natural Resources,
National Defense and Space, Sociology
of Science, and Effects of Technological
Development.

Desired student outcomes were pre-
sented relativedo the areas of concern as
these areas intersected with the four
goal clusters. Considerable space in the
report was devoted to descnbing de-
sired student outcomes by example
(pages 96 through 105 contain this mate-
riai )

This focus group desired that science
education programs prepare individuals
to utilize science forimproving theirown

*lves and coping with an increasingly
fechnalogical worid Citizens should
also be prepared to utiize science to
deal responsibly with science-related
social 1ssues. Science education prog-
rams should insure the continued de-
velopment and application of scientific
knowledge by maintaining a critical
mass cf fundamental scientific under-
standing in the American public Finally,
the continued development and applica-
tion of scientific knowledge should be
insured by maintaining a continual sup-
ply of citizens with scientific expertise.

Actual states. The following points re-
flect the currant status of teaching reia-
tive to science, technology, and society
(STS) issues:

1. Teachers use the textbook not only
for course content, but as the cur-
nculum.

2. Littleorno STS material is available
in current texts In general the texts are
concerned with theoretical and abstract
material, with few practical applications.

3 Few courses meeting STS goals
could be found. Aithough STS materials
are available, they are not known to sci-
ence teachers. In addition, where such
courses are offered, they do not attract
the elitists in the schools.

O 4 Courses to prepare high school

, ]: [Cience teachers reflect the science
/ocillm approach. Preparation for

teaching STS courses 1s aimost nonexis-
tent

5 In-service programs generally fail
into the awareness category rather than
as preparation for teaching STS. In gen-
eral, in-service tends to involve Improv-
ing eaching methods for specific con-
text areas

6 NAEP findings indicate a very low
level of STS knowledge, for example,
while 12% of 17-year-oids knew that
plastics come from petroloum, only 3%
knaw *hat the mortality rate of infants in
the L.nted Sttes 1s worse than that of
most western European countries

STS topu s for the most part are av-
oided in the science curriculum, in spite
of the ‘.- that our society is becoming
more te.nnologically onented

Discrepangjes/recommendations.
Based onthe &crepancnes between the
dssired and #ttual states, 26 recom-
mendations are addressed to school
personnel, curriculum developers,
educators of teachers, funding agencies
and policy makers, and the general pub-
lic (pp. 107-112) Some of these recom-
mendations follow

STS matenals should be reflected 11y
all science areas in future texts Specific
guidelinas need to be developed to
evaluate texts in terms of STS content
Likewise, speciai publications, films,
magazines, etc should be developed
whict: present a wide vanety of topics

Teachers sh3iild be encouraged to
develop and use STS matenals at ap-
propniate places in their courses with the
hnowledge that state agencies and col-
leges will not only accept but also en-
dorse teaching STS In addition, confer-
ences and in-service programs for
tsachers should be held on STS cur-
r.cula

Serious consideration should be given
to the adoption of STS programs for all
students Existing courses should be
cntically examined in order to replace
obsolete material with STS matenial orto
adapt STS material with httle modifica-
tion to the exist'\ng course.

STS should be integrated into the total
school currnicvlum. For example,
teachers from different areas (science,
mathematics, enghsh, social studies.
etc.) could develop STS activities
around a given topic

Clearinghouses should be established
to include infc.mation and curriculum
materials in the STS area Teachers
should be given time and encourage-
ment to examine these materials.

New courses on STS and technology
education should be developed at the
college level since the grade 7-12 cur-
riculum tends to reflect the discipline
approach of cuilege as well as instruc-
tion (teachers teach as they were
taught). These courses Should not be li-
mited to teach »r preparation programs
but should be offered by science, art,
and engineering departments. ,

Time, effort, and money should be in-
vested, not in ueveloping materials per
se, but in implementing actrtt)les;

awareness activities, research activities,
etc

Since technological education 1s
rather new. it 1s sugyested that cam-
paigns be started to increase public
awareness of technology's impact on
human f{ife In addition, certain areas
need to be addressed by research ac-
tivities. inciuding the domain of
technological education. and by re-
search into the nature of the decision-
making process which determines
course offenings and content Since STS
would most probabiy be an elective
course at the secondary level, research
should focus on the student who selects
or rejects STS i

Implications for Teachers
The discrepancy model used in Pra
ject Synthesis revealed the fact that the
educational goals reflected by practices
in science education appeas to be ex-
tremely narrow as well as based on the
erroneous assumption that most sci-
ence students will go on to take consid-
erable coursework leading to caregers in
science Present science education

programs largely ignore the goals of -,

preparation for citizen preparation to
utiize science and technology-related
societal 1ssues. preparation to use sci-
ence in everyday hfe, and preparation for
making career choices In science-
related fields

Some generahzations reflecting the

concensus of all focus groups are’

e At all levels, scien.e education In
general 1s given a felatively low
prionty when compared with the
language aris. mathematics and so-
ciat studies. and its status 1s dechin-
ing This low prionty results in a
general lack of support for science
1N most schoo! systems

e Textbooks play a dominant role in
science Instruction
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e Of the four goal clusters. only the
goals reiated to development of
basic knowledge for academic pre-
paration receive significant em-
phasis Goals related to personal
use of science in everyday lfe. to
scientific hiteracy for societal
decision-making, and to career
planning and decision-making are
largely ignored

e Teachers make most of the impor-
tant decisions about course con-
ent, text selaction and instructional
methods. and in so doing they de-
termine the goals pursued by sci-
ence education (p 114-118)

When the world of the 80's is com-
pared with the'world of the 60's, 1m-
mense changes which impinge upon
science teaching are evident Thereis no
longer the push for, and the funding of,
programs to prepare scientists and en-
qir2ers Shortages of natural resources
rormerly taken for granted (energy, wa-
ter, minerals, land and space) require
citiz- s to view technological develop-
ments 1n new ways Along with an in-
creased need to understand large na-
tional 1ssues, there Is an increasing need
to understand the way science and
technology affect people as individuals

Can science aducators at all |evels
(K-college) shiit goals, programs and
practices from the current emphasis on
academic preparation for science
careers for a few students to an em-
phasis on preparing all students to
grapple successfully with science and
technology in their daily hives as well as
participate knowledgeably in the impor-
tant science-related decisions our coun-
try will have to make In the future? (p
119) Project Synthesis participants insist
that science educators have a responsi-
bility to rethink the goals of science edu-
cation. New goals will require new prog-
rams Classroom teachers will have to
think through their philosophy for teach-
ing science and, no doubt, make some
adjustinents.

Persons interasted in meeting this
challenge are advised to follow a plan of
action that closely parallels the one used
in the early stages of Project Synthesis

1) Determine broad goals fcr science
education

2) identity student outcomes which
are important to achieve each of
these broad goals

3) Identify course offerings, textbook
characteristics. clacsroom prac-
tices and testing procedures which

ERiC®Clearinghouse for Science. Mathematics,

and Environmental Education
The Ohio State University
1200 Chambers Road, 3rd Floor
Columbus, OH 43212
4230-710946

ADDRESS CORRECTION REQUESTED

will produce and evaluate impor-
tant student outcomes
4) Compare the ‘ideal curriculum”
with the current curriculum
5) Decitde on a course of action
a) Develop new teacher com-
potencies to deal with chang-
ing needs
b) Accept the responsibility of
educationa! leadership

What Research Says to the Science
Teacher, Volume 3 may be obtained in
papercopy form from the National Sci-
ence Teachers Assoctation and i1 mic-
rofiche form from ERIC Document Re-
production Service (EDRS), PO Bex
190, Arlington. VA 22210. When it 1s un-
nounced in Resources 1n Education, the
document wiil have an ED number which
1stobe usedin ordenn%Prom EDRS. This
document is not available from the ERIC
Clearinghouse for Science, Mathema-
tics. and Environmental Education
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Problem Solving Goals: Cognitive and Affective

Editor's Comments

The third issue of the 1981 series of
information bulletins produced by per-
sonnel of the ERIC Clearinghouse for
Science, Mathematics, and Environmen-
tal Education is focused on the topic of
problem solving, which was also discus-
sec in tre second mathematics educa-
tion fact sheet for 1981. The fact that two
documents are devoted to the same
topic serves to emphasize its impof-
tance. { '

The material in this information bulle-
tin was based, in large part, on Problem
Solving . . . A Basic Mathematics Goal,
written by Steven P. Meiring. This infor-
mation bulietin was prepared by Dr. Jon
L. Higgins, Faculty Research Associate -
Mathematics Education, ERIC/SMEAC.

Computational proficiency and num-
erical concept development have long
been recognized as*basic skill goals of
elementary and middie school
mathematics programs. Though men-

. tioned in most curriculum descriptions,
problem solving has seldom been pur-
sued with the same immediacy or em-
phasis as have these other two goais.
Characteristically, problem solving has
been percaived as a by-product of other
learning activities that are considered to
be of greater vaiue.
= Despite this incidental treatment of
probiem solving, there have been many
recent calis to place more emphasis on
problem solving in the mathematics cur-
riculum. When the National Council of
Supervisors of Mathematics deveioped a
Postition Paper on Basic Mathematical
Skills :n 1977, problem solving headed
the list. This group noted that “learnirg
to solve probisms is the principal reason
for studying mathematics'' (NCSM,
1977, p. 2)

in An Agenda for Action: Recommen-
datons for School Mathematics of the
1980's, the National Council of Teachers
of Mathematics proposed that “Probiem
solving must be the ‘ocus of school
mathematics in the 1980's" (NCTM,
1980). Thus it was suggested that:

—~The mathematics curriculum should
ba organized around problem solving
O Thedefinition and language of prob-

EMC solving in mathematics should be

r
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developed and expanded to inClude a
broad range of strategies, processes,
and modes of presentation that encom-
pass the full potential of mathematical
applications.

—Mathematics (eachers should
create classroom environments in which
problem solving can fiourish.

—Appropriate curricular materials to
teach problem solving should be. de-
veloped for ali grade levels.

—Mathematics programs of the 1980°'s
should invoive students in probiem solv-
ing by presenting applhcations at all
grade levels.

—Researchers and funding agencies
should give prionty in the 1980's to in-
vestigations into the nature of problem
solving and to effective ways to develop
problem soivers (pp. 2-5).

Data from the Priorities in wchool
Mathematics (PRISM) Project (NCTM,
1981) indicated that national samples of
teachers, parents, and others agreed
that problem solving should be given the
highest priority for consideration in the
1980's.

Placement of Problem Solving in the
Curriculum

Problem solving is perceived by some
educatiors as a higher intellectual activ-
ity that should be deferred until funda-
mental concepts and computational
skills aro well in place. Believing their
responsibilities to involve the develop-
ment of more fundamental skills, they
lsave problem solving instruction for
others at a Iater time.

But problem solving i3 a natural learn-
ing activity that every preschool child
has aiready experienced. it begins as
soon as an infant becomes aware of
himself and his environment, develops
some need, and tries to satisfy it. Chil-
dren soon discover a causs and effect
relationship between their actions and
the satisfaction of their immediate
needs. Some actions produce satisfac-
tory resuits. Some do not. However, sach
experience with attempting to solve a
probiem adds to the infant's understand-
ing and growth, - Y

As the infant develops Into a young
chiid, he/she uses additional informa-
tion, clpabilitio’ gd knowledge to ex-

pand his/her range of responses to prob-
lems. Utilizing his/her growing skills, the
young learner is able to explore new
situations that generate still further
problems for mastery. In the process of
conquering these new problems, the in-
formation and experience gained
through each solution become part of
this growing problem solving capability,
subtly reshaping his/her existing know-
ledge and skilis through its acquisition.

Agood educational program buiids on
the natural, informal methods the child
brings to school. it provides a baiance of
skill, concept, and probiem solving de-
velopment similar to the kind of learning
the child has experienced prior to com-
Ing to school No aspect of learning is
sacnficed, postponed, or neglected. All
requisites for the application of learning
are pursued concurrently, each reinforc-
ing and strengthening the other. Skills
and concepts are applied in problem
solving, and problem solving provides a
means to practice skilis and strengthen
content understandings.

Problem solving thereby becomes the
responsibility of every teacher K-12. To
ascribe a prerequisite status to probiem
solving is to interrupt the natural mode
of learning and to run the risk that some
children will never have the formal op-
portunity to participate in probiem solv-
ing development because they have not
achisved other goals.

Cognitive Considerations of Problem
Solving

Students shouid be exposed to a vari-
ety of problem solving techniques,
strategies, and modes of thinking as part

‘of a planned and sequenced set of ac-

tivities. At different grade levels, particu-
iar problem solving skilis should be for-
mally introduced and practiced. The key
to & tota! problem solving curriculum is
to give a skill particular emphasis and
identification as a problem solving tool
at a particular grade level. Thereafter, it
will be practiced and used in subsequent
grades as a problem solving skill rather
than as a good thing to try, selected by
happenstance. Planning a scope and
sequence listing of problem solving pro-
cesses and skilis wili assure that stu-
dents are exposed to a range of such




procedures, have an opportunity to
practice them as problem solving *ools,
and avoid the likelihood of hit-or-rss,
incidental development of such impor-
tant learning outcomes.

In Problem Solving . . . A Basic
Mathematics Goal, (1980) Meiring lists
44 problem solving skills, and suggests
grade level placement as well as sequ-
ence for introducing these skills in the
mathematics curriculum. The following
discussion is adapted from his list:

Kindergarten. Children can respond to
problems that are posed by pictures.
Support skills of sorting according to
specified attributes and one-to-one
matching should be developed and
practiced. Problem solving skills using
manipulatives to answer picture prob-
lems can be taught.

Grade One. Problems involving clas-
sificntion and requiring matching
should beintroduced. The support skills
of collacting data, recording of data by
tallying, and data and/or pattern obser-
vation should be developed. First grad-
ers should develap skills of srquencing
picture problems, interpreting given pic-
ture problems, and making up problems
from pictures

Grade Two. Problems without num-
bers, as well as problems involving
number patterns and sequences should
be introduced. Second graders can
learn to complete a pattern or sequence,
use rulers for measuring, record data,
andwrite simple number sentences from
story problems. Problem solving skills
such as identifying given information,
stating what is to be found, and acting
out problem situations $houid be de-
veloped.

Grade Three. Children in grade three
shouid deal with problems with single-
step solutions, as well as problems that
have more than one solution. Problems
can be introduced that require careful
reading and following of directions.
Students may write problems for other
students, involving not only real life situ-
ations but including fantasy and games.
Reading and interpreting simple tables,
bargraphs, and calendars should be de-
veloped as support skills. Children can
learn to read and use & balance and can
useya ruler to dravy line segments and
plane figures. Several problem-solving
skills should he developed. Third grad-
ers should be able to restate a probiemin
their own words, lock for patterns, and
use simple models. These models may
aid in choosing the correct operation or
operations invoived in the problem.

Grade Four. Problems requiring the
interpretation of charts, graphs, crmaps
and thatinvolve listing or drawing can be
introduced at this level. Support skills
involving sorting and organizing of data
and construction of tables, charts, and
graphs can be developed. The technique
of guessing and checking can be intro-
duced. giving practice in using a re-

placement set in an open mathematical
sentence. in addition, determining the
reasonability of an answer as well as es-
timating can be introduced as problem
solving skills. Probiems that involve per-
sonalized answers that can vary from
child to child can help focus on the
reasonableness of results. The use of
drawings, figures, and graphs to solve
probiems shouid be taught.

GradaeFive. Fifth graders can deal with
problems containing superfluous infor-
mation ur that have no solution. Prob-
lems with multistep solutions may be in-
troduced. Thesechildren should learn to
choose and use a formula, as well as to
round results where appropriate. They
can locate points on a number line or
coordinate system and use a variety of
measuring devices. Problem solving
skills involving the identification of
wanted, given, and needed information
can be practiced. Recording outcomes
of events and accounting for all pos-
sibilities can be used 1o solve problems.
Appropriate open sentences can be wnit-
ten, and the solution can be checked.

Grade Six. Problems that require the
use of formulas may be introduced, as
well as problems that utilize exploration
and discovery. Problem situations that
give insufficient information can aiso be
introduced. Students may be expected
to use non-text resources to find needed
information. They may use simple con-
structions using compass, protractor,
and rulers and may read and construct
scale drawings. The use of flowcharts to
list procedures and alternatives may be
developed as a support skill to problem
solving. The selection of appropriate no-
tation and/or application of formulas
may be developed as problem solving
skills. Studentsshould also learn to work
backwards through a problem to deter-
mine appropriate procedures.

Grads Seven. Mathematical problems
involving real worid applications are ac-
cessible to studentsingrade seven. They
should learn to handle problems that re-
quire open-ended exploration as weli as
estimation and approximation. The in-
troduction of variables, and the selec-
tion of an appropriate variable to repre-
sent an unknown quantity are new sup-
port skills that can be used. Students
should be able to use these skills to
transiate a problem into a mathematical
sentence. |dentifying and solving a simi-
lar or simpler problem can be developed
as a technique for analyzing more com-
plex problems. Students should also
learn to identify subgoals and processes
that would be helpful in reaching larger
goals. Iternate problem solutions
should be studied and discucged.

Grade Eight. Problems involving de-
ductive and inductive reasoning can be
introduced at this level. Sample solu-
tions involving faulty logic or false infer-
ence can be studied. Support skilis for
eighth graders include the solving of

_ gimple linear oqultiontrgmll a8 de-

termining the uniqueness of the solu-
tion. They should also practice determin-
Ing precision of results. Checking for
hidden assumptions can be developed
as a problem solving skill, as well as
generalizing from specific situations.
Eighth graders can begin to interpret
problems from different points of view,
and use changed points of view as prob-
lem solving techniques.

Grades Nine and Ten. Ninth and tenth
graders can investigate general problem
situations where the problem itself must
be defined and delimited. They may
make and test hypotheses or use coun-
terexampies to construct arguments.
Understanding of necessary and suffi-
cient conditions may be developed. They
can check both problem statements and
solutions for the misuse of data and can
determine both the uniqueness and pre-
cision of solutions.

Related Skills from Other Disciplines

Many of the elements described in a
problem solving curriculum for
mathematics are common to other dis-
ciplines. Just as problem solving at-
tempts to integrate knowledge in
mathematics from several sources and
apply that knowledge to new situations,
we should view the similar need of ar-
ticulating problem solving objectives ac-
ross disciplines. In the elementary
grades, positive reinforcement and
transfer can occur through indication of
how a mathematical :dea is useful or re-
lated to a situation in science. Recogniz-
ing that "‘truth in advertising™* discus-
sions in social studies utilize similar
reasoning and thinking skills to those
studied in mathematics will have a simi-
lar positive effect. In grades where de-
partmentalization or specialization of
teaching occurs, efforts to discuss
commonalities with teachers of other
disciplines can be productive to identity
areas where positive references can be
made to work in progress in other clas-
ses. Coordination of teaching or even
teaming is enhanced by emphasizing
problem solving in the curriculum.

Subject-centered instruction should
not obviate the possibility of usir J good
problem situations that might draw upon
several disciplines. Many excellent prob-
leins are not just mathematics, just sci-
ence, or just social studies. To avoid
using them in a mathematics class (or
other cl!ass) for that reason in short-
sighted. The fact that they are interdis-
ciplinary probably makes them poten-
tielly more valuable as & learning activity
for students for just that reason. Prob-
lem solving in real life does not entail
classification by subject matter but may
well draw upon skills and information
from a variety of resources.

Aftective Considerations of Problem
Solving

Affective dimensions of problem solv-
ing are more difficulttoplan activities for
than are cognitive traits. In some in-




stances, it is possible to design learning
situations to encourage problem solving
behaviors such as conjecturing, predict-
ing, or drawing conciusions. However,
other behaviors and problem soiving
traits may be more difficuit to address
through planned experiences. Seii-
reliance, risk-taking, creative thinking,
interacting are examples of affective-
related behaviors and traits that are fos-
tered through a secure classroom envi-

ronment, reinfarcing tesching, and indi-_

vi Jual encouragement.

From a curriculum &nd teaching
perspective, it is important to recognize
the nature of these affective behaviors
and to appreciate the role they play in
problem solving. Traits such as critical
judging may appear less threatening or
bothersome when perceived as a integ-
ral and desirable aspect of a student’s
active internalizing and evaluating of a
problemsituation. Such feedback is cer-
tainly more desirable than the submis-
sive reaponse of a nassive learner. lden-
titying traits and behaviors supportive of
problem solving will further open up op-
portunities to instill and nurture such
capabilities as they appear in learning
situations. The following list of problem
solving traits and behaviors may be heip-
ful in assessing these affective problem
solving abilities.

Traits of Good Problem Soivers

Curious — eager to investigate, to learn
new approaches and techniques, to
understand how a probiem is soived.

Keen — interested in problems, quick to
respond in class discussions and to
individual challenges.

Iinteractive — participates freely with

* others, seeking and sharing ideas.

Creative — responds to probiem situa-
tions In new or unusud ways: not con-
fined in problem apprcaches or ways
of thinking.

Receptive — willing to listen to and con-
sider ideas of others.

Appreciative — enjoys and vailues the
importance of problem solving ac-
tivities, good prohiems, sound, clever,
or ditferent solutions.

Excitable — pursues a problem with
great energy and inténse interest that
shuts out other activities temporarily.

intuitive — able to act on hunches or
educated guesses.

Retentive — draws upon and applies
previously acquired information in
new situations.

Seit-Confident — believes that skills and
abilities areadequate to meast the chal-
ienges of new problems.

Relishes Challenges — desires aad én-
joys pitting his/her abilities against
problems.

Critical — evaluates ideas and explana-
tions carefully; chalienges classmates
or feacher on incorrect or partial re-
sults; notes and looks for exceptions

Q ‘o lizations.

. t — .
EMC i able to experience unsuc-

;)eesful results without negative re-

percussions on his/her seif-
confidence.

Organized — approaches probiems sys-
tematically, investigates probiem
ideas in a orderly, sequential manner;
keeps a record of successful and un-
successful attempts.

Tolerant — listens to ideas and problem
approaches that are not personal
choices; willing to bide time in making
and sesing sugQastions acted upon;
respects probliems solving efforts and
achievements of others.

Resourceful — able to overcome obsts-
cles in more than one way.

Flexible — capable of changing or ex-
panding thinking to incorporate new
or different ideas from others.

Self-Directed — motivated from within to
pursue and continue with challenges.

introspective—-considers his/her own
thinking processes in problem soiv-
ing; raviects uponhow new knowiedge
or discoveries integrate with previous
information or thinking.

Risk-Taker — unafraid to be wrong in
hig/her ideas or to be unsuccessful in
efforts to soive a problem; willing to
forward ideas about a probiem to
others for evaluatior,

Behaviors of Good Problem Soivers

Questions — expands upon problem
solving discussion by asking about
other cases; how the situation varies
by changing givens; pursuss matters
that need clarification in his/her own
or other's thinking; may chalienge the
need or application of learning con-
tent,

Notas Details — considers all informa-
tion that may affect the outcome of a
problem; alert to recagnizing retation-
ships among variable quantities.

Discriminates — perceives similarities
and differsnces among objects or reta-
tionships which are important to the
problem; distinguishes reievant in-
formation from irrelevant probiem
material. o

Recognizes Patterns — detects
similarities that characterize a set of
information; able to predict missing
elements,

Anticipates — examines allernatives
using cause and effect reasoning
without carrying action to conclusion;
capable of mesting problems before
they arise.

Predicts — foresees or foreteils the out-
come of or results to a problem, based

< Upon previous background, experi-

ence, or reasoning.

Generalizes — extends the resuits of a
particular problem or set of data to a
larger and more general situstion.

Visualizes — forms mental images of
problem variables to preceive interre-
lationships among them.,

infers — examines problem information
carefully to derive hypotheses and
draw conclusions.

Spec’ulates — reflects upon and
reasons about problem components,
interrelaiionships, and implizvm;

forms educated conjectures from av-
ailable evidencs.

Concentrates — summons all of hisiher
skills and resources to attack a prob-
lem; overcomes extraneous influ-
ences and distractions.

Synthesizes — intergrates individually
acquired skills and nformation into a
larger undersianding of the processes
and components of probiem soiving.

Draws Conclusiens — able to bring
thinking to a decision to direct prob-
iem solving actions; able to sum-
marize the resuits of protiems o1 im-
plications.

Deliberates — recognizes the approp-
riate times to consider carefully the
information of a problem before act-
ing, the implications of a resuit befors
generalizing, the alternatives before
choosing.

Perseveres — persist
despite lack of suctess, discourage-
ment or oppositiory to his/her ideas,
reluctant to “'give up'' on a_probiem.

Makes Refined Judgments —%bie to ad-
just his/her thinking or statements

\baud upon additional information;
able to improve the work of others by
noting subtieties, distinctions, excep-
tions, or special cases.

Uses Divergent Thinking — able to per-
ceive more than one implication or
consequence to a problem action;
able to consider unique or unusual
approaches or outcomes to a prob-
lem; able to expand his/her thinking
throughout a problem rather than nar-
rowing it.

with a probiem

Role Modeling

A problem-solving curriculum can
help develop good problem soiving
traits and behaviors by simply providing
opportunities for students to exhibit
such .raits orbehaviors. itis obvious that
students cannot show their ability to
recognize patterns, for example, if the
curricuium does not contain problems
that are buiit around patterns or ssqu-
ences. Other traits and behaviors may’
best be taught not by changing the con-
tent of the curricuium but by teaching
the content in ways that model good
problem solving traits and behaviors. An
area which is often overiooked invoives
the teacher as a true problem solver,
rather than as a teacher of problem solv-
ing. In most instances, the blockage in
siudent problems will be trangparent to
the teacher. Therefore, the problem is, in
reality, a mere exercise for him/her.
His/Her presentation of .a problem to
students or his/her a3sistance tothemas
they struggie with a problem wili seer to
be guided by inspiration and insight.
Each move that he/she makes, each
suggestion that he/she offers, turns out
to be a good one. Therefore, students
are likely to perceive probiam solving as
a series of uninterrupted steps of iogical
thinking that fiow from some mystifying
ingsight about the probiem which theyare
unable to achieve. Not realizing that

.




frustration and uneven advances toward
solutionare, infact, part of problem solv-
ing, the student senses inadequacy and
failure when it is noi warrented.

To accurately model probiem solving,
it is thersfore necessary for the teacher
occasionally to nresent problems which
he/she has not previously solved, and
which he/she does not immediately see
through. This involves an element of
risk, but no more 30 than the risk he/she
is ssking a student to undertske fo' a
situation which is a lrue problem for
him/her. The struggling for solution, the

on of alternatives, the discard-
ing of ideas, the partial failures are all a
+ealistic part of probigm sclving, includ-
ing the eventual exhiliifation that cannot
be suppressed when the problem is
eventually soived.

it the problem proves to be a particu-
larly difficuit one that does not yield to an
immediate assault, the setting aside of
the problem for another time, in a con-
spicuous place, demonstrates another
aspect of an accomplished problem sol-
ver — the willingness to hait problem
efforts temporarity and to return to the
problem iater with renewed vigor, per-
uistence, andeffort until it yields. ifin the
intervening time, the problem is first sol-
ved by astudent, then all the better. The
stature of students in probiem solving
endeavors will be enhanced through
growing confidence. Class problem sol-
ving efforts will be perceived as more
coequal endeavors and the teacher as a
strong partner rather than always the
leader and source of all information.

if students inderstand the full implica-
tions of the probiem solving process,
they will come to appreciate better the
techniques and strategies for solving
problems that provide them things to try.
They will recognize the importance of
not only thinking about the problem but
of being aware of how they are going
about that thinking. The importance of
consciously expanding alternatives and
possibilities, of looking at the problem
components in differsnt ways, of seek-
ing creative and untried approaches will
be appreciated. Then, in reviewing the
successful solutions of others, they will
be more sensitive to the need to look
past the solution to the thinking underty-
ing that solution. They will become more
knowledgeable of the extent of work that
precedes the polished and straightfor-
ward solutions that appear in textbooks
or come from accomplished problem
solvers.

Classroom Modeling

The uitimate goal of problem solving
instruction is to develop the capability of
students to apply school-learned skills
successfully to problems ansing in real
life. Howsver, experience indicates that
transfer of school skills to life situations
is not always an easy task. Tha degres to
whieh classroom activities can realisti-

“‘ly mode! resl life problem solving is

KC tedto how successfully students can

- ke this transfer, There, an important

teacher task is to be aware of real prob-
lem solving situations and to simulate
them whenever possible.

—in a real situation, the task to be ac-
complnshod or the problem to be resol-
ved is usually well understood. The prob-
lem may need to be recast in an approp-
riate representation, but generally there
are no difficulties in interpreting the
problem task from given information as
is the case in textbook stery problems.

—Real problems frequently deal with
tactile materia‘s and/or real peopie or
situations. Being able to see the problem
in terms of concrete materials or to as-
sociate it with specific persons or situa-
tions makes the problem easier to un-
derstand.

_—Real problems have a buiit-in motf™ °

vation factor. The successful solution of
the problem accomplishes something

for the solver. He/She can immediately -

appreciate his/her success or be
penalized for his/her failure until the
problem is solved. He/She ia therefore
willing to wrestie with a problem for a
considerabie period of time. This is in
contrast to a school situation wherein a
student either moves on from an unsuc-
cessful problem attempt after a brief of-
fort or seeks help from the teacher.
—There may not be a “'correct sou-
tion" to a real problem. Many solutions
may oe acceptabis in terms of the
spscific needs of the solver and the
given situation. Rather than requiring an
exact answer, it may be sufficient to be
**close enough.” Forthis reason, estima-
tion and approximation skills are rela-
tively high in importance in real problem

_ solving.

—There is no preferred strategy to the
successful solution of a real problem.
The sole criterion is that the problem be
successfully soived in an efficient man-
ner to the problem solver. Thefefore,
trial and error might be judged just as
satisfactory as a careful, ressoned prob-
lem attack — if it solves the problem.

—Real problem situations frequently
reoccur for the solver. This gives the
problem solver the motivation to find a
solution method that will accomplish the
repeated task more efficiently. He/She
therefore has a reason to look for more
than one solution process to the prob-
lem.

—Real problems are usually cluttered
with irrelevant information or may even
be missing some necessary data. One of
the solver's first tasks is to distinguish
between pertinent and non-pertinent in-
formation and to decide whether he/she
has enough information to generate a
solution.

~Few real problems are purely
mathematical. The problem may consist
of many non-mathematical elements.
The task of the solver may be to restate
and simplify the problem in mathemati-
cal terms. A mathematical solution may
only be one component to the resolution
of a larger problem. Atfective considers-

tions frequently play a role in real prob-2

lem solving. Even though a mathemati-
cal solution may point toward one deci-
sion, the solver may choose another for
rezzons that have iittle tc do with lagic or
reasoning.

It may not be possible or desirable to
simulate each cf these real li‘e problem
characteristics in classroom problem
solving. However, an awareness of them
shouid enable the teacher to frequently
model such situations, making the trans-
fer between schcol and life skills an
easior task for rtudents.

Problem Solving Commitment

Communication between teacher and
students about instructional objectives
occurs on severzl jpvels. There are those
topics which students are told ars impor-
tant. There are matters which consume
large amounts of instructional time.
There are areas on which students are
tested or otherwise evaluated.

If the importance of problem solving is
verbalized but teaching and grading
emphasis is placed upon accuracy of
computations, students will identify
computational proficiency as their
target. If problem solving techniques are
discussed periodically in class but are
not modeled in other classroom ac-
tivities, students are not likely to extend
problem solving behaviors to those ac-
tivities either.

When instructional time, teaching
emphasis, evalustion activities, and ob-
jectives all consistently support problem
solving learning, students will identity it
as an area of /mportance for master.
When the teacher models probiem solv-
ing behaviors forall areas of instruction,
students will beg:n tc emulate these ac-
tions and extend problein solving con-
cepts to other instructional topics and
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extra-school activities. When a teaching
enviconment is created that stresses
thinking about problems and encour-

ages and values alternative and creative-

proaches to problem tasks, students
will begin to perceive probiem solving as
2 move important activity than an answer

Problem solving i more than a cur-
riculum, and more than a method of
teaching. It is a general attitude, a dis-
positio~ toward inquiry which has as
goals t1w discovery of new ideas and re-
iationehips based upon existing ones. it
involves receptivity and appreciation for
different views and approaches. it re-
fishes the unique excitement and plea-
sure of mastering a difficuit situation, of
transforming a complex and puzzling

into one of understanding and
insight. But the price for these resuits is
careful planning, curriculum develop-
ment, teaching commitment, and hard
work.

~
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ANNUAL ISSUE

Edltor’, Comments

This annuatissue of the ERIC/SMEAC
information bulletin contains a variety of
information that we hope wiil be of in-
terest to ERIC users. It is designed to
give the reader an overview of clear-
inghouse activities for the past year,
especially in terms of those publications
teachers may find useful.

This year we have produced 12 ERIC/
SMEAC fact sheets: four in sach area-
science education, mathematic3 educa-
tion, and environmental education.
(These are available at cost; sae ordering
details elsewhere in this issue) Com-
ments received about these fact sheets
have been positive arid we plan to con-
tinue thair productior: for 1982, produc-
ingthree perarea. Aithough specific top-
ics for the 1962 fact shests have not yet
been chosen, we have received some
suggestions. Topics suigested for sci-
ence education fact sheets include
science teacher supply and demand,
teaching inquiry in science, the use of
microcomputers in science classes,
teaching science to rniddie school stu-
dents, and instructional materiais for
science teaching. Topics suggested for
mathematics education fact sheets in-
clude unpublished instruments in
mathematics education, teaching
elementary school mathematics, and
mathematics materiais. Topics
suggested for environmental education
fact sheets inciude global education,
energy sducation, cognitive instruments
in environmental education research,
and instructional materiaia for environ-
mental education.

We aiso pilan to continue to publish
the information bulietin, with one issue
focused on sach of the content areas
covered by our clesringhouse. These,
according to the policy establiahed last
year, wiil be available at cost. The annuai
issue of the bulietin is free.

Again we ask that you cocperate with -

us in completing the form in this bulletin
thet o headed “ERIC/SMEAC mailing

our materials grows longer. We need to
try 0 keop costs down by removing
5~ our meling st those who are no
o7 intevested in receiving our an-
“ooments. ¥ we do net receive a

J

subscriptions.

4
IMPORTANT! PLEASE NOTE!
TIME TO RENEW

In issue no. 4, 1980, we announced that ERIC/SMEAC was unable to distri-
bute information bulletins and fact sheets free to all persons interested in
receiving them. The same situation hoids true for 1882. in 1881 ERIC Standing
Order Customers, State Coordinators and Dissemination Officers, Federal
Agencies, some school districts, some teacher education institutions, and the
headquarters office of professional associations and journais received fres
materials, and these persons and groups will continue to receive them in 1982.
However, if there are changes that should be made for more accurate mailing
information, our ciearinghouse needs to know what these changes are.

For those persons and groups who have subscribed for information bulie-
tins and fact sheets, now is the time to réenéw yourssubscriptions. For others
who may wish to subscribe, this is the logical time to begin. An information
request form is included in this issue and may be used to renew or begin

compieted form from you, we wili con-
alder thie lack of response to Indicate a
lack of interest and will remove your
name and address from our malling list.
To continue to receive our materials,
please complete and return the form as
soon aa possible upon receipt of this
isaue of the bulletin.

Recent ERIC/SMEAC Infor-
mation Analysis Products

During 1980-1981 the ERIC Clearing-
house for Science, Mathematics and En-
vironmental Education was responsible
for producing Information Analysis Pro-
ducts (IAPs) of interest to teachers, at ail
levels, of science, mathematics, or en-
vironmental aducation. Some of the IAPs
are highlighted in this issue.

Science Education

Improving Practices in Middle
School Science, AETS Yearbook
V. Daniel Ochs, e.itor

The 1981 yearbook of the Association
for the Education of Teachers in Science
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contains papers focused onthe teaching
of science to middie schooi students.
Guided by model of curriculum and in-
struction first presented by Ralph Tyler
in his 1949 book entitied Basic Princi
ples of Curriculum and Instruction, each
of the authors of the first six chapters
considered one or more of the variables
to be found in a middie school sclence
classroom: the learners, the teacher,
educationa! objectives, content, and the
realities in which middie schools exist.
The next three chapters contain infor-
mation about specific progjrams or prac-
tices designed to improve middie school
scienceteaching: the B§C8 Human Sci-
encea Program, preservice middle
achool science teacher education, and
inservice teacher education. The finai
chapter containa three reactions from
irservice teachers and administrators in
middie schools. ERIC/SMEAC price:
$8.50 (ED 205 389)

A Critical Review of the Role of
the Laboratory in Sclence Teaching
Patricia E. Biosser

Science educators "'know'’ that the
use of the isboratory in science teaching
ia important. However, much of the re-




search focused vn the uss of the
Isboratory as an instructional method
has not pro%uch results at a level of
statistical significance in favor of the
laboratory. This review was designed to
take yet another look at the role of the
Iaboratory in science teaching. Informa-
tion is reported on opinion papers as
well as on research studies. Two major
topics are considered: why the labora-
tory should be used for science instruc-
tion and the goals and objectives this
use is intended to accomplish. ERIC/
SMEAC price: $5.00 (SE 034 834. This
document will be announced in the
January 1982 issue of Resources in Edu-
cation.)
\\
Reseaich in Science Education:
New Ques*ions, New Directions
James T. Robinson, editor

This publication contains 10 papers
presented at a 1980 conference de-
signed to focus on several questions:
What areas of research hold exciting
promise for the improvement of science
instruction? What areas of research at-
tack oid intractable problems in a new
and different way? What areas of re-
search are conceptually innovative, that
is, have not been extensively applied to
the study of teaching and learning
mathematics and science? What areas
of research stay close to what actually
occurs in science and mathematics
classrooms? Data from the analysis of
curriculum materials, especially
textbooks; from investigations of the
scier,.ce understandings of students and
experts; and from investigations of the
contextual factors of science ~!iss-
rooms were used in considering the
answers to these questions. ERIC/
SMEAC price: $5.75 (SE 035 716)

A Summary of Research in
Science Education-1979
David P. Butts

Thie information analysis product, de-
veloped in cooperation with the National
Association for Research in Science
Teaching, is designedto provide the sci-
ence education community with an
analysis and synthesis of research re-
lated to the teaching and learning of sci-
ence complieted and published in 1879,
This document is not avaiiable from
ERIC/SMEAC but may be purchased

from Wiley-interscience, John Wiley &

Sons, 1 Wiley Drive, Somerset, NJ 08873,

ISBN 0-471-86587-7 for $20.00. (ED
204 102)

2
" Activity Sourcebaok for
Earth Science
Victor J. Mayer,
compiler-editor

Prepared in cooperation with the Na-
tional Association of Geology Teachers,
this publitation is designed to bring to
secondary school teachers of earth sci-

'ce (and also general science and biol-

[-R ] Cav) acivities and information that will

ded by ERI

assist them in keeping their curricula up
to date. Activiues are grouped into chap-
ters on weather and climate, oceans, the
earth and its surface, plate tectonics,
uses of space photography, and space
ERIC/SMEAC price: $7.75 (SE 033 913,
to be announced i1n April 1982 issue”of
Resources in Education).

Mathematics Education

Especially for Teachers:
ERIC Documents on the Teaching
of Mathematics, 1966-1980
Marilyn N. Suydam and
Jon L. Higgins, compilers

Over 900 citations on materiais related
to mathematics instruction for teachers
are contained in this publication. Cita-
tiong were selected frdm documents
list@ilkin Resources in Education (RIE)
between 1986 and 1980. Citations have
been grouped under the following head-
ings. algebra, applications, calculators
and computers, calculus, career educa-
tion, consumer education, decimals,
diagnosis, enrichment, environmental
concerns, fractions, general mathema-

tics, geometry, graphing and functions, *

low achievers, measurement, metrnc
measurement,- numbers and numeri.-
tion, objectives, operations, percent/
ratio and proportion, planning, probabil-
ity and statistics, problem solving, test-
ing. and varied topics ERIC/SMEAC
price. $6.50, $1 50 extra for binder (ED
199 053).

Environmental Education

Environmental Education in
Action IV. Case Studies of
Teacher Education Programs for
Environmental Education
Mary Lynne Bowman and
John F. Disinger,
compilers-editors

Presented are 25 case studies of
teacher education programs relatso !0
environmental education Both inser-
vice and preservice programs, as weil as
combination programs, are included.
Many of *he areas commonly subsumed
under the eryironmental education
“umbrella” rre included, such as con-
se.vation education, enérgy education,
maiine education, and outdoor educa-
tion. The programs described are not
advanced as '‘modeis,’ but rather as
exampies of functioning programs.
ERIC/SMEAC price: $5.50 (ED 202 665).

Current Issues in Environmental
Education and Environmental
Studies, YYolume VIi: Selected
Pagpers from the Tenth Annual

Conference of the National
Association for Environmental
Education (Kentucky Dam
Village, 1981)

Arthur B. Sacks, Louis A. lozzi,
Judith M. Schultz, Richard
Wilke, editors
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Following a foreword by S David
Freeman, papers are presented that
were selected from those given at the
conference The papers are arranged in
three sections The first contains four
invited addresses and two symposia re-
ports. The second section contains 12
descriptive papers. while the third con-
tains seven papers based on original re-
search and thought. This is the seventh
annual volume of NAEE conference
papers published by ERIC/SMEAC This
publication wiil be available from ERIC/
SMEAC early in 1982. and also will be
announced 1n Resources in Education.
(SE 035 950)

Natural Resources Management
Activities for the Classroom
Mary _ynne Bowman

Classroom activities for students in
grades K-12 provide a variety of ap-
proaches to using natdral resources
management considerations In the
teaching of environmental education.
Activities are keyed to resource man-
agement concepts, grade levels, and
appropriate curricular areas. When this
publication -5 available from ERIC/
SMEAC in early 1982, 1t also will be an-
nounced in Resources in Education (SE
035 951)

Readers wishing to order any of these
publications may either contact the In-
tormation Reference Center, 1200
Chambers Road. Columbus, OH 43212
or may purchase the publications (with
the exception of the 1979 Review of Re-
search) from the ERIC Document Re-
production Service, (EDRS) P. O Box
190, Arlington, VA 22210 Materials or-
dered from EDRS may be purchased as
microfiche or papercopy. Prices for mic-
refiche or papercopy are quoted in the
document resumes in Resources In
Education (RIE). Clearinghouse docu-
ments with SE numbers have been sent
to EDRS for incl.sion in some future
1ssue o’ KIE “vhen the document re-
sume aapears in RIE it will have an_ED
number in addition to 1ts SE number.

ERIC/SMEAC prices for documents
are for pre-paid orders. Orders which
must be billed will be charged for post-
aye and handling, in addition tn the
costs of the documents ordered

b

"$peclal Sale On Some
ERIC/SMEAC Publica-
tions

Our clearinghouse personnel and pro-
fessional organizations continue to pro-
duce information analysis products, as
has been the custom for the past 18
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years. However, the walls of 1200 Cham-
bers Road do not expand. As a reaulit, the
SMEAC Information Reference Center is
having & special sale of some of the less
recent publications.

These "Olidies but Goodies ™ are avail-
able at 40% off the airsady iow publica-
tionprice. The sale will 'astuncil March 1,
1982 or until the surplus inventory on the
sale books has been soid. TO QUALIFY
FOR THE DISCOUNT PRICES. AN
ORDE). FOR DISCOUNTED BOOKS
MUST T. . AL $25.00 OR MORE.

A speclal publication list of sale books
is avaliable upon request. Write to the
SMEAC Information Reterence Center,
1200 Chambers Road, Rm. 310, Colum-
bus, OH 43212 or telephone (614) 422-
6717 if you wish to receive a copy of thia

* list.

“

Publications in all three areas (science
education, mathematics education, en-
vironmantal éducation) are on sale. The
1972 Review of Research relatad to En-
vironmental Education, Environmental
Education Abstracts and Index to Re-
search in Education 1968-1972 (a handy
resource for manual searchers), Man
and Environment Teaching Alternntives,
and Current issues in Environmental
Education - Ill; Seiected Papers Irom
the Sixth Annual Conference of the Na-
tional Association for Environmental
Education are among the 17 environ-
mental education publications available
&t special prices. Among the 17 science
education- publications on saie are
Handbook of Unpublished Evaluation
Instruments in Science Education, Vol-
ums li; A Review of Research on Teacher
Behavior Relating to Scisnce Education;
A Summary of Research in Science
Education-1972; and Attitudes toward
Science: Investigations. Among the 21
mathematics education publications are
Promising Practices in Mathematics
Teacher Education, Cognitive Psychol-
ogy and the Mathematics Laboratory,
Mathematics Laboratories: Implementa-
tion, Research and Evaluation, and
Materlals for Metric Instruction.

Algo availabie as part of this specual
sale are volume sets of Invest.gations in
Science Educaticn (four issues per vol-
umae), Volumes 1 through 6.

Orders will be filled as they are re-
ceived. Readers wishing to take advan-
tage of this sale should order as soon as
possible if they wish to get the publica-
tions requested.

Previous ERIC/SMEAC
User Services
Publications Still
Avaliable

There is good news for those ERIC
users who wish to purchase gdditional,
or replacement, copies of back 1ssues of
the 1979, 1980, and 1981 information
Q Ringandthe 1081 fact sheets. These

[-R [ C riais are stilt avaitabie. Each publi

IText Provided by ERIC

cation costs $1,00. If purchashd in sets
(e.g. all four issues of the 1980 infurma-
tion tulletin or ali four factsheets in one
area), the cost is $3.00 for a set of tour
publications.

For quick re‘erence. the tities ot these
materiais are ghown below:

1979 information bulieting

Summary-of NSF Literature Review in
Science Education, Spring 1979 ~
Summary of NSF Literature Review in
Mathematics Education, Summer
1979

National Assessment Studies Energy
Education, Autumn 1979

Some Topics of Current interest to
Teachers of Science, Mathematics
and Environmental Education,
Winter 1979 .

1980 information bulletins

An Interpretive Summary from the
NCTM Project “'Priorities in School
Mathematics,” No. 1, 1980

Materiais on Energy-Related Careers,
No. 2, 1980

Satety in the Science Classroom, No.
3, 1980

Annual lssue, No. 4, 1980

1981 information bulletins

Citizen Participation Materials, No. 1,

1981
Project Synthesis, No. 2, 1981

Problem Solving Goals: Cognitive and -

Atfective, No. 3, 1981
Annual lpuo. No. 4, 1981

1981 science education fact sheets

No. 1, Teaching Controversial issues
‘in the -Science Classroom:
Creationism vs. Evolution

. 2, Sources of information on Sci-

ence Careers

No. 3, Sources of information about
Science Activities fot Special Stu-
dents .

No. 4, The Role of the Laboratory in
Science Teaching

1981 mathematics education fact sheets

No. 1, Females and Mathematics

No. 2, The Problem of Problem Solving

No. 3, Mathematics Teacher Supply
and Demand

No. 4, Microcomputers and Mathema-
tics Instruction

1681 environmental education fact
sheets

No. 1, Environmental Education Pro-
gram Evaluation

No. 2, Simuiation Activities for En-
vironmental Education

No. 3, earning Activities for Environ-
mental Education

No. 4, The State Educstion Agencies
and Environmentsl Education

Readers wishing to purchase thess
materiais should send, their requests to
the ERIC/SMEAC Information Reterence
Center. Payment must be included with
ordar for all orders totalling $10.00 or

less.
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Information Services
Avallable from ERIC/
SMEAC

Listed below are services available
trom ERIC/SMEAC. You can request
thess materiais or services by using the
information request form found in this
bulietin. Some services are free, others
have g cost involved.

Free Services

1. The annual information bulletif

2. General information about ERIC or
ERIC/SMEAC ;
3. ERIC/SMEAC publication lists

4. Information about ERIC microfiche
coliections in your state

5, Information about computer search
services available in your state

6. Information about specific publica-
tions

7. Assistance in locating information on
topics within our scope areas (science
education, mathematics education, en-
vironmental oducpzion) ’

Services for Which ;’horo is a Charge

1. ERIC/SMEAC Pubiications

The SMEAC information Reference Cen-
ter currently has avaiiable over 100 pub-
lications related to science, mathemat-
ics or environmental education. In-
cluded are teaching guides, instruc-
tional materiais, directories, research
reviews, coliscted papers, bibhog-
raphies, and other items. Costsvary from

- about $1.00 to about $20.00. Mgst items

are under $6.00. Publication lis%s can be
requested by using the request form.
2, Information Bullietins and Fact
Sheets

.Our Cisaringhouse plans to produce

four information bulletins in 1982. Each
bulletin will be eight pages in iength. A
subscription for the four bulletins tor
1982 Is $3.00.

A list of back issues of information bulie-
tins isavallable, aiso. Bulletins produced
prior to 1982 are avaiable for $1.00 per
bulietin. Extra copies of the 1982 buile-
tins will be available for $1.00 each.

The Clearinghouse will aiso produce 9
fact sheets (three in each area: science,
mathematics, environmental education)
in 1982. Each fact sheet will be two
pages in length. Subscriptions to fact
sheets are $1.00 for three fact sheets in
one area. A subscription for fact sheets
in all three areas (science, mathematics,
environmental education) 1s $3,00. indi-
viduai fact sheets can be purchased for
$1.00 each.

3. Scanned Computer Searches of the
ER!C Data Base (RIE and/or CIJE)
Abstracts and other relevant information-
will be provided for requests at the cur-
rent rate of $15.00 per 50 abstracts for
the tirst 50 abstracts and $10.00 for every
additional 50 abstracts thereafter. These
searches are scanned for relevance so
that items not relating to the reques can
be removed, At the present time an aver-




age ERIC search costs $30-40. Searches
of other data bases can aiso be done.
Costs vary with the charges of the
specific data base. Contact us for cost
estimates. )

4. Evaluative Comments Related to the
Output of the Computer Search

Sometimes an ERIC user desires some
evaluative .nformation aboutthe compu-
ter output. Questions such as “which are
the better materials for our schaol?”
“what are some of the better programs
for.our school?'’ or ''which are some of
the better research studies?’ are fre-

quently asked. Responses to questions
can be provided at a cost o $10.00 per
hour of staff time.

5. Compilations of Materials in Re-
sources in Education (RIE) in Science
Education, in Mathematics Education,
_or in Environmental Education for
1908-1972, 1973-1975, 1976-1977

Our Clearinghouse has cooperated with
The Ohio State University to produce
compilations that provide abstracts, a
descriptor index. an identifier index, an
author index, and an institutional index
for each of our araas of responsibility:
science education, mathematics educa-
tion, and environmental education.
These publications are "bargains”’ ¢om-
pared to any computer searches and
permit manual searches at a very rapid
rate. Compilations for 1978-1980 are
being produced. These publications are
listed in the ERIC/SMEAG-publications
list and are priced from $15 to $22 each,
depending upon the document.

8. Consulting Service

To provide additional help regarding
selection of programs, materials, re-
search studies, etc., we have available
further assistance, if desired. Costs of
such service wiil be negotiated prior to
rendering the service.

ERIC Clearinghouse
Network

As most readers of this bulletin know,
ERIC is an acronym for the Educational
Resource: Information Center, which is
not really a center but is. rather, &
nationwide network of 16" clearing-
- houses under the direction of the Na-
tional Institute of Education (NIE). Each
clearinghouse specializes in a particular
area of educaticn and works with
_ Central ERIC in N.. ‘o form a national
information system. The clearinghouses
and theiraddresses and phone numbers
are listed below.

ADULT, CAREER. AND VOCATIONAL EDUCATION
The Onio Stete University

Canter for Voeational Education

1940 Kenny Road

Columbus, Ohlo 43210

(014) 498-3068

COUNSELING MD.;‘ERSONNEL SERVICES

EDUCTION
University of Minois

oge
1310 South Sixth St.
Champaign, Hiinois 61820
(217) 333-1308

HANDICAPPED AND GIFTED CHILDREN
Council lorExeoﬂond Children

1920 Association Drive :
Reston, Virginia 22081 ;
{703) §20-3080

HIGHER EDUCATION
George Washington University
One Dupont Circle. Suite 630
mmw

JUNIOR COLLEGES

Univensity of California at Los Angeles
Powell Library, Room 88

Loe Angeiss, California 90024

(213) 825-3831

LANGUAGES AND LINGUISTICS
Center for Applied Linguistics
3520 Prospect St., N.W.

W . “dngton, D.C. 20007

(202) 296-9292

READING AND COMMUNICATION SKILLS
National Council of Teachers of English
1111 Keryon Road

Urbana, lilinois 61801

(217) 328-3870

RURAL EDUCATION AND SMALL SCHOOLS
Now Mexico State University

Box 3AP

Las Cruces, New Mexico 88003

(505) 648-2623

SCIENCE, MATHEMATIC3. AND ENVIRONMENTAL .

EDUCATION

: The Ohio State University

1200 Chambers Road. Third Floor
Columbus, Ohio 43212
(614) 422-877

SOCIAL STUDIES/SOCIAL SCIENCE EDUCATION
855 Broadway

Bouider, Colorado 80002

(303) 492-8434

TEACHER £DUCATION

American Associstion of Collar.as for Teacher
Education

One Dupont Circle, NW, Suu:% 810

washington, DC 20038
(202) 293-7200

TESTS, MEASUREMENT, AND EVALUATION
Educational Testing Services

Prninceton, New Jersey 08541

(0009) $21-9000 ext. 2178

URBAN EOUCATION

Box 40 .

Teachers College, Columbia University
525 W. 120th Strest

New York, New York 10027

(212 678-3437

Readérs may wish to write to one or
more clearinghouses to request a copy
of that particular ciearinghousa's

publications lis¢ or to be placed on the .

mailing list.

If readers are interested in Submitting
educational materials to the ERIC data
base, they may send these materiaistoa
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spe- c clearinghouse if the materials
fall wethin the ciearinghouse’s scope of

* interest, It is aiso possible to send

materials to the ERIC Processing and
Reference Facihty for disiribution to the
appropriate clearinghouse. The
Facility's address is

ERIC Processing end
Retference Facility

. 4833 Rugby Avenue, éum 303

Bethesda, MD 20014.

[t

ERIC CLEARINGHOUSE FOR SCIENCE.
MATHEMATICS, AND ENVIRONMENTAL
'EDUCATION

1200 Chambers Rosd
Columbus, Ohio 43212

A JOINT PROJZCT OF THE NATIONAL
INSTITUTE OF EDUCATION and
THE OHIO STATE UNIVERSITY

This newsletter was prepared
pursuant to a contract with the Na-
tional Institute of Education, U.S.
Department of Education. Con-
tractorsundertaking such projects
undér government sponsorship
are encouraged to express freely
their judgment in professional and
technical matters Points of view or
opinions, however, do not neces-
saniy represent the offici2l views
or opinions of the National insti-
tute of EGucation.

Patricia E. Biosser
Bulietin Editor
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RRIC/SMEAC INFORMATION REFERENCE CENTER

The Ohio State University
P . 1200 Chambers Road, 3(d Fir.
Columbus, OH 43212
N ! .
' S Information Request Form
‘ NAME 4 - -
; POSITION
‘ STREET ADDRESS. a —
i cITY - STATE 2P
i Information Desired (Check all appropriate sections)
y 1. Mailing list request form and annual bulletin (free)
- 2. Publication Jists (free) e
b 3. Short Guide to ERIC and ERIC/SMEAC (free)
.8 4. List of ERIC microfiche collections in my state (free)
i 5. List of comauter search services in my state (free)
¢ 6. Listing of past Information Bulletins and Fact
' + Shests (‘ree) :
7. Computer Search Service
' If you desire to contract for sedrch help, include your telephone number and best time of day to reach you by

telephone. A statf member will call to discuss your search and to provide an estimate of the cost that wouid be
involved. Please include & statement regarding the information desired so that the ERIC staff person in the
appropriate content area can contact you. &

Telephone number ( )
| Search desired:

~

_B. Consulting Services . X
Include your telephone number and specify the type of assistance desired. A staff member will call you to
discuss your interests so indicate the best time of day to be called.

Telephone number ( )

v Assistance desirod:

Subscriptions Ordered*® (Check items desired, compute costs)

o Number of
item ) , subscriptions Cost.

1. 1982 FRIC/SMEAC Information Bulletins
4 igsues/year, $3.00 per year

2. 1982 ERIC/SMEAC Fact Sheets for Environmental Eduvation
"3 yoar, $1.00 for all three issues

3. 1982 ERIC/SMEAC Fact Sheets for Mathematics Education
3 issues/year, $1.00 for all three issues

gy .
4. 1982 ERIC/SMEAC Fact Sheets for Science Education
3 issues/year, $1.00 for all three issues

.28 TOTAL COST*

* pPayment must be included with order for all orders totalling $10.00 or less



* |t your name and address #re printed correctly on the Ilbpl, check the box below.

0O My mailing label is correct as printed.

~

* It the information on your mailing label is incorrector should be changed, check the box below and enter corrections

in the space provided.

O Please make the changes shown below.

* ityou do not want to continue to receive publication announcements from ERIC/SMEAC and annual bulletins, check

the box below. . -

O Please remove my (our) name from the ERIC/SMEAC mailing list.
Please make the following corrections, so my rﬁailing label reads as follows:

NAME .

ERIC/SMEAC Mailing Label Corrections

Please check the accuracy of the information qn your mailing ldbel which is attachedto the bottom third of this page.

-~

-’

ORGANIZATION
STREET

cry STATE

COUNTRY

ERIC®Clearinghouse for Science, Mathematics,
and Environmental Education

The Ohio State University .

1200 Chambers Road, 3rd Fioor

Columbus, OH 43212

4230-710040

ADDRESS CORRECTION REQUESTED




