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ABSTRACT

The Instructional Materials Development (IMD)
projects are designed to facilitate changes in the delivery of
classroom instruction by developing and implementing investigative,
hands-on science, mathematics, and technology education curricula.
The program supports materials that are aligned with curriculum
standards that enable all students, regardless of background or
ability, to acquire sophisticated content knowledge, higher order
thinking abilities, and problem-solving skills. The grants described
in this document are the awards in the IMD Program made by the
Education and Human Resources Directorate of the National Science
Foundation (NSF) during fiscal years 1991-1994. Grants are cataloged
into sections by content—--mathematics and science-—and by grade
level-—elementary, middle, and high school. Grants that are primarily
assessment are listed in a separate section as are proposals for
conferences and studies. (JRH)
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The National Science Foundation (NSF) provides awards for rescarch.
development, and educanonal activitics in sciences. mathematics. and
engineering. The Foundation has a particular interest in furthering the
guality of human resources in these arcas. The awardee is wholly
responsible for the conduct of such activity and preparation of the
results for publication. The Foundation. therefore, does not assume
responsibility for such findings or their interpretation.

The Foundation welcomes proposals on behalf of all qualified scien-
tists, engincers. and cducators and strongly encourages women, minori-
ties, and persons with disabilities to compete fully in any of the
research and research-related programs described in this document.

In accordance with Federal statutes and regulations and with NSF poh-
cies, no person on the grounds of race, color. age, sex, nationzl origin,
or disability shali be excluded from participation in, denied the benefits
of, or be subjected to discrimination under any program or activity
receiving financial assistance from the Foundation.

Facilitation Awards for Scientists and Engincers with Disabilities
(NSF-91-54) provide funding for special assistance or equipment 10
enable persons with disabilitics (investigators and other staff, including
student research assistants) to work on an NSF project. Contact the
Facilitation Awards Coordinator in the Directorate for Education and
Human Resources. The telephone number is (703) 306-1620.

The Foundation has TDD (Telephonic Device for the Deat) capability.
which enables individuals with hearing impairments (o communicate
with the Division of Personnel and Management about NSF programs,
employment. or general information. The telephone number is (703)
306-0090.

This program is described in the Catalog of Federal Domestic
Assistance number 47.076, Education and Human Resources.
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Instructional Materials Development

The grants described in this document are the awards in the Instructional Materials Development (IMD) Program
made by the Education and Human Resources Directorate of the National Science Foundation (NSF) during Tis-
cal years 1991 through 1994,

Grants are cataloged into sections by content—mathematics and science—and by grade level—clementary, mid-
dle, and high school. Where a project is useful in more than one category, the abstract is repeated. Grants that are
primarily “Assessment™ are listed in a separate section as are proposals for “Conferences and Studies.”™ Grants
addressing “Technology Education™ are not separate. but a separat2 listing of these grants may be found in the
indey Award amounts as shown are the total granted. although several grants are funded jointly with other NSF
Divisions.

IMD projects are designed to facilitate changes in the delivery of classroom instruction by develaping and imple-
menting investigative, hands-on science, mathematics, and technology education curricula, The Program sup-
ports materials that are aligned with currictlum standards that enable all students. regardless of background or
ability. to acquire sophisticated content knowledge. higher order thinking abilities. and problem-solving skills.
The materials should also support teachers as tley change their practice in accordance with the standards.

Information about the grants in this document can also be found on the NSF Instructional Resource Line (NIRL)
via Telnei (nirl.gre.com) or Internet (http://www.gre.com/develop/nirl) or on the Science and Technology
Information System (STIS) via electronic mail (stisserv@nsf.gov).

Program Goals

The IMD Program supports a varicty of projects: the cumulative effect of these projects over the next several
vears will lead to significant positive changes in mathematies, science. and techno’ogy education:

+  Multiyear and single-year comprehensive curricula. individual modules. and supplemental materials that
develop challenging content and demonstrate connections between disciplines and applications to real-
world experiences while maintaining accurate content,

» Materials that engage students from diverse populations, especially those from underrepresented | .ps.
and reflect sensitivity to gender, social. and cultural issues. as well as meet the needs of those who are spe-
cially challenged.

+  Projects that demonstrate a proactive plan for dissemination and implementation of guality materials that
incorporate new instructional strategics and content.

In=tructional materials influence what students are taught and how teachers teach: therefore. an innovative. com-
prehensive, and diverse portfolio of instructional materials which implements standards-based reform in mathe-
matics. the natural and social sciences. and technology education from carly childhood to 12th grade ang beyond
is required.

The Prograny accents unsolicited proposals that respond to its general goals and priorities: funding decisions are
made after an exte 1sive peer-review process. From time to time. special program solicitations call for proposals
that address specific high-priority needs.

We appreciate the considerable expertise and good judgment brought to the recommendation for funding of these
proposals by the review panels consisting of teachers. supervisors, and educators, as well as practicing scientists.
mathematicians. and technologists, We also acknowledge the input and discussions concerning these proposals
with former program officers: Joseph Adney, Margaret Cozzens (now Division Director of the Elementary.
Secondary, and Informal Education Division). Colleen Hill. Donald Humphreys. Chris Hirsch, Toni Kring. [vo
Lindauer. Alice Moses, Eric Robinson, James Sandefur. and Frank Sutman.

Program Ofticers John Bradley
Tastructional Materials Development Program Karen Lind
National Science Foundation Franzic Loepp
Room 8RS M. Patricia Morse
4201 Wilson Boulevard Emma Owens
Arlington. VA 22230 Gerhard Salinger

(703) 306-1620

t
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ELEMENTARY SCIENCE

Charles G Groat

American Geological Instiute (AGH
4220) King Sireet

Alexandria, VA 22302

(703) 3792480

AGl K—~6 Earth Science Sourcebook and
Mentor Program

9353035
S808,282
Start: 9/15/94
(30 months)

AGI is developing 10 to 12 units of instructional materisls for an
Farth Science Sowrcehook for elementary school. These supplementat
curriculum materials are for grades 4-6 ar  focus on topics which
include the atmosphere. the biosphere, the hydrosphere. and the
lithosphere. The materials include hands-on inquiry-based classroom
activitios, transparency masters, charts, graphs, maps. a resource catu-
log, assessment strategies, and teacher guides. Because they were
designed by a team of clementary school tcachers, carth scientists,
science educators. and assessment specialists, these materials are
designed to achieve science-education goals.

Descriptens. Assessment, Atmosphere, Brosphere, Book, Elementary Schonl.
Hands-On Activities, Hydrosphere. Lithosphere. Mentering. Student
Actvities, Supplemental, Teacher Materials

9350513
$934.590
Start: 1/1/93
(42 monthsy

Alan Rossnian

Chicago Horticutture Soswery
PO, Box 400

1000 Lake Look Road
Chicago, 1L 60603

(T0R) 835.8224

Establishing Public Garden/School
Partnerships for Improved Science
Education

The Midwest Public Gerden Collaborative, a consortium of five pub-
lic gardens and arboreta recognized for their leadership and contribu-
tions mn public science education. sceks support to develop a series of
instructional materials entitlad Discovery Units. These units will fink
chssroonts to public gardens with investigations and study that will
oceur before, during. and after a public garden field trip. Field trips
will be planned as an integral part of the overall scienee instruction
program. This cooperative partnership project has the potential of
reaching 100,000 clementary students and 000 of their teachers
cach year.

Deseriprors: Elementary School. Life Sciences., Partnership. Units

CRRRIIAS
$1.,837,950
Start. S/15/94
129 months)

Joel Schneider

Chuldren's Teles iston Workshap
One Lincoln Plaza

New York, NY 10023

(212) 595-3456

“Square-One TV” Scheol-Use Project
In this project. the Children’s Television Workshop will develop inno-

vative instructionat materials based on its “Square-One TV television
series 1o supplement mathematics curricuta for the 4th, Sth, and 6th

Q
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grades. The project will develop 20 instructional modules of single-
topic television programs and videos for use n the classroom as well
as teacher enhancement videotapes and print packages and a teacher-
parent video. Each video will be approximaiely 15 minutes long. The
classroom materials will present sound mathematical content in an
interesting. accessible, and meaningful manner that encousages the use
of problem-solving processes and promotes positivity toward and
enthusiasm for mathematics. Field testing and evaluation of the mate-
rials will be ineluded in the project. Partnerships with PBS and the
NETWORK wiil contribute to the dissemination of the maierials.

Descriptors: Elementary School, Mathemigies, Middle School, Parents,
Probler Solving. Supplemenial, Teacher Enhancement, Teachers, felevision
Programs. Videotape

James Perking

CSY. Inc.

111 East Capital Street, Sulte 365
Jackson, MS 39201

(601) 352.0477

9154130
$775.228
Start: 8/1/92
36 months)

Minorities in Science Series

CSY. Ine.. and the Science and Engineering Alliance are working col-
laboratively to develop a multimedia-based Minorities in Science
Series for grades K=8. A set of cight modutes (cach of which has at is
core an interactive multimedia component) is produced. Each module
provides teachers with an overall plan ta lielp them to orchestrate the
sel of activities in the module and to integrate the module into their
curricula or other learning contexts. The project plans to produce one
version of the modules for grades 3-5 and another for grades 6-8. A
third version, consisting of videotaped presentations and hands-on
activities. is created for grades K-2. The materials are designed to pro-
vide a solid foundation for understanding scientific and technological
concepts and how they relate to students’ personal and social context.
The goal is to create courseware that provides technology-based peda-
gogical strategies. increases minority achicvement, stresses minority
rale models. and brings an overall sense of pride and ownership to the
learning process on the part of minority students.

Descriptors: Careers, Computer Sumulations, Iarth Suences. Llementary
School, Eagineering, Hands-On Activities. Middle School. Minoritics,
Modules. Multimedta. Physical Sciences. Science, Student Activitice,
Supplemental, Teacher Materials. Teaching Strategies, Technotogy Education,
Uirhan School, Videotape

9150104
S1.184,146
Start: 8/1/91
(48 months)

faurel Robertson

Sheila Regan (Co P
Developmental Studies Center
2000 Embarcadero Drive
Oakland. CA 94606
(510)533-0213

Cooperative Mathematics Project:
Developing Number Sense Through
Problem Solving

This project develops a program lor kindergarten through 6th grades.
The program fosters the development of number-sense concepts
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through a problem-solving approach; provides conceptual experi-
enees that pramote students” understanding of number, quantity, and
operations: and incorporates new teaching strategics and content far
clementary mathematics instruction. The project also pilots and eval:
uates three units in cach grade level,

Each unit is 2 to 3 weeks fong and has a dual focus: to decpen stu-
dents” understanding of mathematical concepts and to develop inter-
persenal skills and commitment to values of caring, fairness, and
responsibility. The units provide opportunities for students to explore
number concepts as they cooperatively investigate problems and
communicate about their thinking and learning. The units are devel-
oped through a process that includes repeated trials in classrooms by
teachers and CMP staff. The units are published by Addison-Wesley.

An evaluation assesses (1) how teachers use the materials in their
classrooms, (2) how participation in a staff-development program
influences teacher implementation. and (3) what impuct the program
has on student concept attainment and teachers' and students' atti-
tudes about mathematics.

Descriprors: Assessment. Cominunieation Skills, Coneeptual Learning.
Elementary School, Mathematics. Numher Sense. Problem Solving, Units

Ronald 3. Todd

Drexel University

2nd and Chestnut Street
Philadelphia, PA 19104
(215) 8952000

Project UPDATE (Upgrading Practice
through Besign and
Technology/Engineering Education)

9154125
$998.508
Start: 4/15/92
(36 months)

This project develops 12 K-8 curriculum packages for teaching intc-
grative mathematies, science, and technology. The materials focus on
design, technology. and problem-solving approaches. They can also be
used as models for innovative instruction and further curriculum
develapment efforts of teachers und prafessionals from science. math-
ematics, engineering, design, and technology. A teacher-enhancement
program is initiated regionally through participating teacher-training
institutions. National dissemination of the models and materials is
accomplished primarily through T15S Magazine—a free periodical
published by Drexel University for teachers. The curriculum materials
support a national commitment to improve education in mathematics.,
science. and technology by reconstructing what professionals have
learned as they continne to put their knowledge to work.

Descriprors: Elementary School, In-Service Training, Integrated Curricula,
Mathematies, Middle School, Multidisciplinary, Problem Solving. Science,
Supplemental, Teacher Enhancement, Technology Education

9252987
$722.769
Start: 9/71/92
(36 moaths)

Barbara Sprung

Educaticaal Equity Concepts, Inc
13 E. 32nd Street, Suite 701
New York, NY 10016

(212) 725-1803

2
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Playtime Is Science: A National Model for
Parent Involvement in Early Science
tducation

This project is designed to enlarge the potential pool of students who
are competent in science and (echnology to include more girls, chil-
dren of color, students with disabilities, and children from low-
income families. By engaging parents in partnership with schools and
community organizations, this program increases the science literacy
o young children (ages 4-7) as well as that of their parents and other
adults in their lives.

This 3-year project, built on a successful local model developed in
New York City public schoals, offers the following activities: training
and netwaorking for site liaisons; pilot-testing and evaluation at three
sites chosen for geographic, racial, ethic, language, and socioeconom-
ic diversity: materials development and production; a formal research
study; and intensive national dissemination of Playtime Is Science
materiats package. Malterials (o be developed include (1 four video-
tapes to provide a visual rendering of the program for parents, teach-
ers. and administrators; (2) a how-10 manual providing casy-to-follow
instructions for implementing the program; and (3) a home activity
booklet for parents illustrating science activities that use inexpensive,
readily available materials found in every home.

Descriptors: Careers, Disabilities, Elementary School. Female, Minorities,
Parents, Prekindergarten, Science, Student Acuvinies, Supplemental, Take-
Home Materials, Teacher Materials, Technology. Videotape

9154106

$4,023,000 + $150,000
Start: 6/1/92

(36 monthy)

Norman Avrech

Lawrence F, Lowery (Co-Pl)
Galaxy Institute for Education
200 North Sepulveda Boulevard
El Segundo. CA 90245

(310) 364-6473

Galaxy Classroom

This 3-year project develops a systematic program for educatianally
at-risk clementary students. The program strengthens curriculum
through the development of video-based supplementary educational
maltcrials distributed via a dedicated satellite interactive network, The
program focuses on integrated classroom activities and strong
enhancement program for teachers, administrators, and parents. it
aims 1o motivate children by (1) promoting positive attitudes toward
learning, {2) encouraging personal responsibility and positive self
esteem, and (3) teaching skills necessary for living in our dynamic
society. The project inchides two 13-part science video programs
(closed captioned, Spanish track) for grades K~2 and 3-5 and compa-
rable programs for English-language ants. 1t will reach 37 representa-
tive urban and rural elementary schools (and one in Mexico). The
project includes hands-on science curriculum materials and substan-
tial formative and independent summative evaluations.

Descriptors- At-Risk Students, Closed Captioned, Earth Sciences. Elementary
School, Hands-On Activities, Hearing Impaired, In-Service Training,
Integrated Activities, Kits, Language, Life Sciences. Minorities, Parents,
Physical Sciences, Science. Spanish, Student Activities, Supplemental,
Teachers. Videotape

ERIC
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Phyllis Kats

Janet Frekko (Co-Pl)

Hands-On Science Outreacli (HOSO), Ine
4910 Mac.:. Road

Rockville, MDD 20852

(301) 8811142

MATHSTART: A Year’s Units for Head Start
Four-Year-Olds

90540641
$109,305
Start: 1/1/91
(30 months)

This multidisciplinary project matches the “at-risk™ population of

Head Start and its staft with the expertise of the HOSO pragram in
producing units of lesson guides, manipulative kits, and teacher
enhancement. Working with mathematics consultants. the developers
designed three units (fall, winter, and spring) around the concepts of
Numeration. Chance, and Geometry. The activities are multicultural
and multisensory, they focus an toys and games that children can take
home, and they take into consideration the development of both
targe- and small-motor skills. Pareat information is available in
English, Spanish. and Vietnamese, with a visual videotape component
and meetings planned into the project. These components, developed
in consultation with mathematicians. help motivate home continuity
by relating mathemiatics concepts to everyday activitics. The MATH-
START units are piloted, evaluated, and refined in five demographi-
cally different Head Start programs in Maryland. After refinement,
further dissemination occurs through both the Head Start and HOSO
networks.

Descriptors: At-Risk Stundents, Kits, Minorities, Multicultural,
Multudisciplinary, Parents, Prekindergarien, Spanish, Take-Home Materials,
Units, Videotape, Vietnamese

P'huillip Sadler

Bruce Ward (Co-Ph
Harvard University
Holyoke Center 458
Cambridge, MA 02133
(617)495-1000

9154113
S1471.973
Start: 5/15/92
(36 months)

Project Aries: Astronomy Resources for
Intercurricular Elementary Science

Using astronomy as the central focus, this project produces 4 modu-
lar, hands-on, discovery-based, intercurricular, no Micultural physical
science program for clementary students. At fec halt of the pilot
classrooms are in settings where underserved mir ities constitute a
major portion of the student population. The modules are the initial
components of a complete program which may serve as a basic phys-
ical science curriculum or as a complement to an existing course.
Teacher-snhancement videotapes are developed by the CFA's Science
Media Group. featuring exemplary classroom teaching along with
scientific background to the activiiies.

Deseriprors - Astronomy. Elementary School, Hands-On Activities, Minorities,
Maodules, Multicultural, Physical Sciences, Science. Supplemental, Teuacher
Enhancement, Videotape

Kathleen Hogan
Alan R. Berhowitz (Co-P)

9054634
$524.239
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New York Botanical Garden
Institute of Ecosysterm Studics
Box AB

Millbrook, NY 12545-0129
(914) 667-5976

Start: 2/8/91
(24 months}

Eco-inquiry: An Ecology Curriculum for
Grades 5-6

The Institute of Ecosystem Studies produces, tests, and disseminates
an ecology curriculum entitied "Eco-Inquiry.” The foundation of this
multidimensional, 8- to 15-week, Sth and 6th grade curricuhim has
heen built through 4 years of local development and testing. The con-
(ent of the modules includes exploration of food webs., decomposi-
tion, nutrient cycling, and the application to a local environmental
issuc. ‘The materials also include assessment tools, concept-mapping
guidelines, and a guide to food-web clues in schoolyard habitats.
Eco-lnquiry has three distinctive features: (1) its emphasis on the
conceptual underpinnings of ccological literacy. (2) its commitment
to modeling the practice of science and scientists. and (3} its
approach to developing students’ inquiry skills and dispositions
through medeling the scientific community in the classroom. Eco-
Inquiry uses a diversity of teaching methods (e.g., collaborative
learning, teaching for concepiual change) to engage students in activ-
ities that are imaginative and highly participatory.

Descriptors: Conceptual Learning, Cooperative Learning, Ecology.
Elementary School, Hands-On Activities, Middle School, Scieace Inguiry,
Student Activities

Michael S. lsaacson

Parricia G. Calarco (Co-Ph
Microscopy Society of Amenca
PO Box MSA

204 Woods Hole Road

Woods Hole, MA 02543

(607) 255-4202

9355777
S15.000
Start: 9/15/93
(14 months)

Project MICRO: Microscopy in Curriculum—
Research Outreach

This project is 1o do the rescarch and development necessary o pre-
pare trial instructional materials on micrascopy and microscopes.
how they work, and how they are used tu answer questions in differ-
ent ficlds of science in K~12 schocis. 7 i intent of this proposal is to
develop a preliminary teaching guide and kit (a test module) that will
provide an integrated constructivist approach to science learning by
using the microscope to acquire knowledge in life. carth, and physical
sciences. The materials will he developed in collaboration with the
Lawrence Hall of Science in Berkeley. California. A unique opportu-
nity is available to test the materials with the Excellence in Teaching
Elementary Science (EXCITES) Program within a National Science
Foundation funded project to be held at the University of California
at Davis during the summer of 1993. The project includes a follow-up
fall workshop for revisions and addinenal devetopment. with contin-
ued participation and testing by the EXCITES teachers in the sum-
mers of 1994 and 1995. This phase of the project will culminate with
a curricutum guide, which has been tested for 3 years and is ready tor
national distribution.
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Descripiors: Constructivist Approach, Elementary School. High School, Kits,
Microscopy, Middie School

Gary E. Dwoskin

Nartonal Academy of Sciences
National Science Resources Cenlter
2101 Conditution Avenue, NW
Washington, DC 20418

9252947
$2,227.450
St 71492
(18 months)

Science and Technology for Children

The Science and Technology for Children (STCY program consists of
24 B-wecek curriculum units (four at cach grade level, 1-6) that
actively involve children in hands-on, inquiry-centered investigations
of seientific phenomena. Using discovery. reflection, and applica-
tions, the STC units provide children with the opportunity to learn
developmentally appropriate concepts central to the lite, earth, and
physical sciences. and technology. Simultancously. children develop
critical thinking and problem-solving skills. STC units provide teach-
ers with a variety of strategies with which to assess student learning,
as well as opportunities to link the teaching of science with other
arcas ol elementary school curriculum, including mathematics, lan-
guage arts and social studies. In addition, the STC units encourage
the us f caoperative learning to help students to work ceffectively as
a team. To ensure that the STC units are scientifically accurate and
pedagogically appropriate for children and teachers from diverse eth-
nic and racial groups, they are developed by a staff of teachers. scien-
tists, and educators with a broad diversity of experience in elemen-
tary science education; nationally field tested in classrooms of ¢thni-
cally diverse groups of children and teachers from urban, rural, and
suburban school districts; and reviewed by an advisory panel of
prominent scicntists and educiors. The STC project is directed by
the National Science Resources Center. which is operated jointly by
the Mational Academy of Sciences and the Smithsonian Institution,

Deseriptors: Conceptual Learning, Cooperative Learning, Elementary School,
Hands-On Activities. Inquiry Learning, Language Arts, Science. Social
Scienees. Supplemental, Technology, Unils

Harriett S. Stubbs

Steven Businger, Walter Heek (Co-Pls)
North Carolina Siate Universiy

Aur Resources Research Consortium
1509 Varsity Drive

Raleigh, NC 27606

(919) ST5-3311

GLOBE-NET: Changes in the Global
Environment

9150001
$1,393,738
Starl 5/15/91
(48 months)

New instructional materials that mcorporate scientific rescarch on
global environment changes are developed for grades 4-12. to be
infused into ongoing curricula. The program capitalizes on 10 years

experience in the development, publication. and dissemination of

muatenals on air-quality issues and the network already established
between scientists, educators, teachers, and students. GLOBE-NET
creates, evaluates, and prepares materials that are bras-free and scien-
tifically and educationally sound. These materialy take into account

4
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findings of rescarch scientists in conleni arcas and current rescarch on
how students learn science.

These materials are designed to be infused into existing and estab-
lished courses of study in life, carth, physical, environmental sci-
ences—in biology, chemstry, physics, and other science curricula.
Thirty units are developed on topics including acid rain, global
warming, atmospheric pollution, and ozone depletion, as cach relates
to scientitic concepts in biodiversity, microbial respiration. physics,
chemistry, and meteorology. By dealing with global environmental
changes, these materials provide hands-on experiences, cooperative
and inquiry lcarring, and other research-based strategies. The materi-
als are to be published by Carolina Academic Press and disseminated
by Carolina Biological Supply Company and others.

This project translates and transfers the most current information on
this vital topic to teachers, to students, and ultimately to the gener il
public. GLOBE-NET helps teachers, students, and parents learn more
aboul science and is intended to help ereate an informed citizenry that
is cognizant of scientific issues of major international concern.
Cooperation between science education and the various science
departments at North Carolina State University and science education
at the University of Minnesota provides the expertise and breadth
necessary for the project.,

Deseriprors: Biodiversity, Che... .y, Cooperative Learnmg., Elementary
School, Global Change. Hands-On Activities, High School, Inquiry Learning,
tnterdisciplinary, Mcteorology, Microbial Respiraiton, Middle Schoot,
Modules. Multidisciplinary, Parents. Physics, Rescarch, Science
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Tom Alcoze 9153217
Northern Arizona University $1.107.077
Box 4132 Start: 971793

Flagstaff, AZ 86011
(602) 523-9011

(48 months)

Native Science Connections

The proposed Native Science Connections project is designed to
develop culturally relevant science modules that complement the
existing science curricula in grades 4-6. The curricular materials in
science and rathematics will focus on four Native American tribal
nations: Zuni, Hopi, Apache. and Dine (Navajo) and will demonstrate
the existence and validity of Native American sciences and mathe-
matics as they are manifested within the traditions and cultures of the
original peoples of the Americas. The project will be directed and
developed by experienced Native American science teachers and edu-
cation professionals. Materials produced from this project include
four science modules that will be developed around environmental
themes. They will be used in both Native American and mainstream
classrooms.

Descriptors: Envirommental Themes, Mathenaties, Middie School. Modules,
Native American Culture, Science

9252918
$289 115
Start: 77193
(36 months)

John Kelly

Recording for the Blind
20 Rosrel Road
Princeton, NJ ORS40)

Access to Science Materials for
Print-Disabled Students

A Comprehensive Listing System is created to increase the amount of
mathematics and science malerials available in alternate Tormats
including braille, large print, recorded. and electronic form in Canada
and the United States for blind and print-disabled students in grades
3-14. Four major organizations serving print-disabled persons in
North Ameriea are adding their bibliographic information to both the
APH-CARL and UNION national databascs, major databases serving
Library of Congress users aid institutions scrving the visual-impaired
and print-disabled. The collaborative also invites more than 400 small
publishars and colleges with Disabled Student Services (DSS)
Offices on their campuses to contribute other titles not presently
included on the dawbase. Materials are available in several languages
to accommodate users’ needs. As a part of this project. Recording for
the Blind (RFB) provides training to DSS offices on RFB standards
for recording science and mathematics materials 10 ensure uniform
quality. They also train uscrs, educators, and librarians on the new
systems to increase use and minimize problems associated with the
transition to college by print-disabled students.

Descriprors: Bralie, Databases, Elementary School. High School, Language,
Mathematics, Middle School, Postsecondary. Print-Disabled Stadents,
Science. Visuatly Impared

Alan McCormack 4252089
S1.053.663

Start- 1593

San Diego State University Foundation
Departmient of Science Education

San Dicgo. CA 92182
(619) 594-6123

VISTA: Visual Spatial Thinking Activities

(36 months)

Project VISTA (Visual Spatial Thinking Activitics) is a curriculum
development/research project designed to produce a bank of cnrich-
ment/enhancement science-oriented visual spatial thinking (VST)
learning activities for grades K-8. University science educators. sci-
entists, cognitive psychologists. and educational technologists will
collahorate with 36 excmplary teacher associates to develop and
refine Project VISTA activitics over a phased 3-year period. The pro-
ject is to produce the following outcomes: (1) a baseline of assessed
VST abilitics for children in grades K-8, (2) a battery of new VST
assessment instruments. and (3) a large collection of innovative VST
science learning activities, including hands-on experiences. interac-
tive videotape-based experiences, computer-based experiences, and
inquiring demonstrations. These enrichment materials will be made
available nationally to build upon and supplement all existing K-8
science programs.

Descriptors: Assessment, Compuier Sciences, Earth Sciences. Elementary
School. Female. Hands-On Activities, Life Scienees, Middle School.
Minoritics, Physical Sciences. Scienee. Student Activities. Videotape

Jill Tarter
David H. Milne, Kathleen O Sultivan (Co-Pl1sy
Scarch for Extraterrestrtal Intelhgenee
(SETI) institute
2035 Landings Drive
Mountain View, CA 94043
(415)961-6633

9150120
$659,723
Start 71791
(36 months)

Life in the Universe: An Exciting Vehicle for
Teaching Integrated Science

This project develops six guides for teachers: three for clementary
and three for middle school grades. Each guide contains approximate-
Iy 10 hands-on science activities. suitable for 10 o 12 weeks of study.
The activities present many science and some ponscience disciplines
that are naturally linked and integrated by a single rescarch disci-
pline: SETI—"Scarch for Extraterrestrial Intelligence.”

The activities in cach guide begin with a look at the Earth, solar sys-
tem. and universe, then examine questions about life on Earth. The
segments end witls questions and imaginative constructs on the possi-
bility of life elsewhere in the universe. In so doing. they present biolo-
ay. carth science, physical science, and other standard classroom sci-
ences from the fresh perspective of their possible bearing on the exis-
tence of life elsewhere. They also integrate the sciences with some
nonscience subjects, such as art, history, and social sciences. ina nat-
ural manner specificd by the SETI/Life-in-the-Universe connection.

The activities emphasize hands-on learning and how knowledge is
acquired in a way that develops both communication skills and criti-
cal thinking. SETEis expected to interest young students enough to
upgrade their <kills in the sciences and to sustain their interest in
seeking careets i scrence
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Descriprors: Art, Book, Communications Shills, Cntical Thinking, Elcmentary
School. History, Inquiry Leaming, Middle School. Multidisciplinary, Science,
Social Scicences, Student Activities, Supplemiental, Units, Universe

Judith H. Tamburlin

State Universaity of New York, Buttalo
Anatonucal Sciences

4240 Ridge Lea Road

Buffalo, NY 14260

(716) 8313051

9252976
$274,105
Start: 6/1/92
(36 months)

“Hands-On” Experiences for Exploration of
the Life Sciences

This project develops a set of 100-200 haptic diagrams in life sci-
ence. The materials are designed for use by visually impaired, learn-
ing-disabled, and at-risk students in grades 3 through 7. These line
diagrams use various textures and braille labels along with auditory
tapes, brailte text, and ink-print text to provide further information
about the content of the diagram. Teachers arc able to scleet from the
available matericls to respond to the learning modalitics of students
found in a typical classroom. Supplemental print matcerials for the
teacher provide follow-up activities that are designed to engage dis-
abled students in hands-on. inquiry learning. These materials are
intended for use in cooperative learning settings in the regular educa-
tion classroom to decrease the isolation of disabled students and
increase their interest and participation in seience. The topics for the
diagrams are sclected for their compatibility with the most commenly
used science textbooks and with the overarching themes of Science
For All Americans. Topics include earth science, biology, ccology.
and human biology. The materials are to be field tested and dissemi-
nated through the National Science Teachers Association. the
“Spccial Net™ system of the U.S. Resource Centers and
Clearinghouses.

Desc-aptors: At-Risk Students, Audiotape. Biology, Braille, Cooperative
Learning, Earth Scienees, Ecology. Elementary School, Hands-On Activiues.
Inquiry. [ntegrated Curricula, Learning Disabled, Life Sciences, Middle
School. Teacher Matenals, Text, Visually Impaired

Richard Hudson

Greg Sales, David Heil (Co-Ply)
Twin Cities Public Television
KTCA Scicnee Unit

172 Eamt Fourth

St Paul, MN 55101

9258777
$446,302
Start, 5/1/93
(18 months)

Newton’s Apple Multimedia Collection

This project is to develop “Newton's Apple Multimedia Callecicn™
from their unigue colleetion of muitimedia-based science instruction
materials built from the suceessful PBS serics. These materials are
designed to stimulate creativity and improve the quality of teaciing
and learning for all grade levels. This pilot project includes three
videodisks of 25 to 30 segments selected from over 200 in the arcas
of physical. life, and carth sciences. Technology cducation is included
in many of the video segments and addressed in greater detail in the
printed support materials. The segments, which are each 5 to 10 min-
utes long, supplement active classroom learning. The program
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Aruitoxt provided by Eic:

includes the development of video teacher workshops, printed teacher
support materials and computer software, The videodisks are pro-
duced in Spanish and English, and there is also a vidcodisk version
for the hearing impaired. This projcet has a well-documented ratio-
nale on conceptual change, curriculum development models, and
efteetiveness of videodisk technology and television usage.

Descriptors: Computer Software, Earth Sciences, Elementary School,
Hearing Impaired, High School. Interdisciplinary. Life Sciences. Middle
School. Multimedia, Physical Scienees, Spanish, Supplemental, Teacher
Materials, Teachers, Technology Education, Videodisk

Tim Burr

U.S. Department of Education

Office of Educational Rescarch and lmprovement
Washingion, DC 20202

(202) 219-1673

9255276
$60.000
Start- 4/15/92
(12 months)

Helping Your Chiid Learn Science

This book was developed by the Office of Educational Research and
Improvement (OERI) to help parents ineet goal 4 of the National
Education Goals. It has some descriptive text. a number of activitics
that parents and children can do together. and an extensive list of
resources for parents and children. The book has been very suceess-
ful, and OERI has printed 150.000 copics and distributed them
through the Consumer Information Center. The copies being printed
under this agreement will fill orders still being received by the
Consumer Information Center for free copies. The inside front cover
will indicate that these copics were printed and distributed by the
National Science Foundation. When this edition is revised. the princi-
pal investigator will check with NSF to ensure that the science in the
book is current.

Descriptors: Book, Parental Involvement. Student Activities

9150097
$1.147,149
Start: 711541
(36 months)

Lawrence F. Lowery

L'niversity of California. Berkeley
Lawrence Hall of Scienee
Berkeley, CA 94720

(510)) 642-8941

Full Option Science System—Kindergarten
Through Grade 2 (FOSS K-2)

The Center for Multisensory Learning at the Lawrence Hall of Science
develops a 3-year primary school general science project. the Fall
Option Science System, Kindergarten Through Grade 2 (FOSS K--2).
The project extends the existing FOSS 3-6 program down to the carly
childhood years. FOSS K.-2 activity development is guided by the
same philosophy and theory of cognitive development that was uscd
successfully in the FOSS 3-6 project. The results are a collection of
cight topical modules, featuring multisensory activities that are techni-
cally and developmentally approprrate for all students in the grades for
which they are suggested and are casy for typical teachers to usc.

The FOSS K -2 project develops three major instructional products m
conjunction with Encyclopedia Britannica Educational Corporation.
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two school districts (Vallejo and Mt. Diablo). a national network of 10
test directors. and the schools with which they work. These products
are (1) eight teacher guides for the cight modules, including back-
ground, objectives, preparation, lesson plans, discussion questions,
language and math extensions, and take-homes: (2) cight complete
student equipment kits, attractively and efficiently packaged. includ-
ing manipulatives, student sheets. and study posters; and (3) study
posters and science stories 1o be read to students. Study-poster books
and narrative stories help students transfer the content of the activities
to everyday situations. Speeial attention is directed to making the
FOSS K-=2 activities exciting for teachers to use with students. The
end product is a complete, developmentally sound K-6 program.

Descriptors Earth Sciences, Elementary School, Kits, Life Sciences.
Modules, Multisensory, Multiyear Curricutum, Physical Sciences, Science.
Science Stories. Student Activities. Supplemental, Take-Home Materials,
Teacher Materials, Videotape

Mary B. Rowe
Unrversity of Flarida

9255703
249,007
Start: 6/1/93
(18 months)

Department of Instruction and Curreulum
Gainesyville, FL 32611
(904) 392-0761, extension 264

A Self-Help Elementary Level Science Video
Project for Adults: Part I

The Self-Help Elementary Level Science (SHELLS) Part 11 is the
continuation of the video project SHELLS L It is intended primarily
for administrators, teachers, school volunteers, and parents to learn
how to minimize. circumvent, or even climinate some of the obsta-
cles of doing science in elementary schools. Because physical science
is the most problematic content for adults and children alike. 80 per-
cent of series content deals with physical science concepts. Part |
consists of a set of seven half-hour demonstrations: five programs on
force and motion topies. one on instruction using physical science
concepts. and one show on administration topics related to imple-
menting and maintaining a strong clementary science program. In
addition there is a 10-minute overview tape for Part | to serve orienta-
tion and dissemination functions. The design goal is tn make the
demonstrations sufficiently appealing and instructive to motivate
adult viewers to become advocates for elementary seience and to feel
some satisfaction and joy in doing so. This proposal for SHELLS Part
Il provides print materials for the videos completed in Part [ and an
in-depth evaluation of the project.

Descriptors: Elementary School, Physical Sciences, Print Materials, Teachers,
Videotape

9252885
$55(1,622
Start: Y/1/92
4% months)

Aravind Joshi

Pamela Frevd, Christine Massey (Co-Ply
University of Pennsylvania

Trustees of the University of Pennsyivania
133 Scuth 36th Street, Suite 300
Philadetphia, PA 19104

(215) 898.7293

Constructing Science: Materials and
Activities for Kindergarten and First Grade

Q
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Aruitoxt provided by Eic:

This project develops instructional materials for kindergarten and Ist-
grade children; the materials developed emphasize active science
learning and exploration. This is an outgrowth of a colioguium serics
initiated by the Citizens' Committee for Public Education in
Philadelphia and facilitated by dircctors of PENNlincs, The project is a
collaborative effort among classroom teachers, science educators, uni-
versity psychology and education researchers, and university scientists.
fts goal is to improve the quality of science education and to ensure
that adequate time 1s spent on science cducation in kindergarten.
Additionally. this project emphasizes the learning of developmentally
appropriate science concepts and processes. Other methods are utilized
to help the children gain positive attitudes. motivation, and vocabulary
that serve as a strong foundation for further formal science study.

Descriptors: Book. Earth Sciences, Elementary School, Environmental
Science. Mathematics, Minoritics, Physical Sciences, Science, Student
Activities. Supplemental, Teachers, Urban School

Raymond Kessel

Jamies Stuart, Louise Elbaum (Co-Pls)
University of Wisconsin, Madison
Department of Medical Geneties

750 University Avenue

Madison, Wisconsin 53706

(608) 262-1234

9252950
$542,049
Start: 4/1/92
(36 months)

Development of Elementary, Middle, and
Secondary School Instructional Materials in
Genetics and Biotechnology

This project develops and revises instructional materials for K-12
hased on genetics activities that have been developed by classroom
teachers. These 60 genetics activities (20 clementary, 20 middle
schoal, and 20 high school, can also he integrated into existing sci-
ence texts. They address genetics in several contexts, Some infegrate
genetics content with arts or language curricula. Others address issucs
of genetics in social and personal contexts. In addition te the develop-
ment of genetics modules, workshops illustrating project usc are held
at national professional conferences to share these and ather activities
with teachers at the precollege level.

Descriptors: Biology, Biotechnology. Book, Content Integration, Curriculum,
Elementary School. Ethies, Genetics, High School. Inquiry, Lifc Sciences,
Middle School, Modules. Socictal fssues, Supplemental. Teacher
Enhancement. Workshop

T Wendell Butler

Karen Sotero, Saundra Nettles (Co-PIs)
Young Astronaut Council

1308 19th Street, NW

Washington, DC 20036

(202) 682-1984

Project STARLAB

9054646
$1.194.463
Start 2/1/91
(24 months)

A comprehensive, schoolwide pilot program is designed to create a
dimulating science-based learning environment within two inner-city
Washington, DC, schools serving grades K-6. 1t includes the devel-
opment and use of high-quality. design-based science and mathemat-
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ics materials, teacher Kits, teacher training, and supplemental activi-
L.es that can he integrated into all subject areas. In addition to
improving science and mathematics achievement, the materials help
children develop critical thinking skills and methods of analysis that
can he used in all arcas of life. A teacher-enhancement component
develops the teacher’s pedagogical skills and content knowledge to
deliver the materials i inner-city schools. Parental and community

Aruitoxt provided by Eic:

1

involvement reinforees the information presented. The project is
designed to be replicated in inner-city schools nationwide.

Descriprors: Community Involvement, Crtical Thinking, Elementary School,
Kus, Mathemancs, Mmorties, Mulndiseiphmary, Multivear, Parents, Problem
Solving, Science, Student Activities, Teacher Training, Technology Education,
Urban Schoot
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Steven Heard

Rob Mikuriyia, Kathie Heard (Co-Pls)

Foundation for Advancements in Science and Fducation
FASE Productians

4801 Wilshire Boulevard, Suite 215

Los Angeles, CA 90010

(213)937-9111

“The Eddie Files”

9450267
$500.000
Start: 9/1/94
(12 months)

The producers of “Futures with Jaime Escalante.” “Interactions,” and
“Good Morning. Miss Toliver” have developed a new PBS in-class-
room series for students ages 8~12. This series, titled “The Eddie
Files,” consists of four [5-minute segments crafted for teacher usc.
Each segment is dense with wonderful career applications of math,
science, and technology; effective classroom techniques modeled by
Ms. Kay Toliver: and narration/navigation provided by Eddic, a ficti-
tious student in Ms. Tolliver’s class. Eddic takes students to the real
world where they meet people in real jobs. Students learn about real-
life applications of mathematies through the eyes of Eddic. The scries
is released through a multiple distribution strategy including PBS
1.carning Services and videocassette tapes. and it will be available for
broadeast into the home. Ancillary materials consisting of (1) a
teacher support print component, lesson plans. and potential staff
development activities and (2) a student explorations component have
been produced and are being distributed. Extensive and sustained out-
reach and promotional activitics accompany the reiease of the pro-
gram 1o ensure broad utilization of the series.

Desenprors: Carcers, Elementary School, Mathematics, Real-Werld Problemms,
Seience, Teacher Materials, Technology, Television Programs. Videotape

Cal P Long

Maryland Pubhe Television
11767 Owings Mills Boulevard
Owings Mills, MD 21117
(410) SK1-4105

9255782
$2.118622
Start: 9/15/93
(48 monthsy

Numbers Alive!

The Numbers Alive! project models the use of number sense and pro-
vides opportunities tor its practice through the production of 10 half-
hour television programs for students. one program for parents and
carc-givers, and print materials in support of both types of programs.
The targeted student audience is Sth and 6th graders. The series
emphasizes number coneepts and problem-solving strategies in sup-
part of the National Council of Teachers of Mathematies standards.

Descriptors: Conceptual Learning. Mathematies, Middle School, NCTM
standards, Number Sense, Print Materials, Problem Solving, Television
Programs

9050210
$3,509.397
Start: 9/90
(36 inonths)

Susan Russell

Technical Education Rescarch Center (TERC)
2067 Massachusetts Avenue

Cambridge, MA 02140

(617) 547.0430

Investigations in Number, Data, and Space:
An Elementary Mathematics Curriculum

Q
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This project develops a comprehensive mathematics curriculum for
grades K-6 based on investigations in number, data. and space; it
emphasized depth and understanding. The curriculum stresses mathe-
matics as a pattern-finding science, makes the discipline more acces-
sible to both students and teachers, and builds teachers’ knowledge of
how students lecarn mathematics. TERC designs, evaluates, and dis-
seminates 10 curriculum modules for each grade level. Each module
focuses on a set of related and developmentally appropriate investiga-
ticas which introduce key mathematical contents within a compelling
context. The teaching is built into the print materials (through scenar-
ios depicting analytic work in classrooms) and into videotapes of
effective mathematics teaching in action. Evaluation of the project
includes formative research, as well as an examination of the impact
of the curriculum on students and teachers. Investigations are dissem-
inated through publications aimed specifically at clementary school
educators. The curriculum is published by Dale Scymour
Publications. which has made a major financial commitmenr to the
project.

Descriptors: Elementary School. Investigations, Mathematics, Modules, Print
Materials

Richard Hudson

Greg Sales. David Heil (Co-PIs)
Twin Cities Public Television
KTCA Science Unig

172 East Fourth

St Paul, MN 55101

9255777
$446,302
Start: 5/1/93
(18 months)

Newtcn’s Apple Multimedia Collection

This project is to develop “Newton's Apple Multimedia Collection™
from their unique collection of multimedia-bascd science instruction
materials built from the successful PBS series. Thesc materials are
designed to stimulate creativity and improve the quality of teaching
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and learning for all grade levels. This pilot project includes three
videodisks of 25 to 30 segments selected from over 200 in the arcas
af physical, life. and carth sciences. Technology education is included
in many of the video segments and addressed in greater detail in the
printed support materials. The segments, which are cach S 1o 10 min-
utes long, supplement active classroom fearning. The program
includes the development of video teacher workshops, printed teacher
support materials and computer software. The videodisks are pro-
duced in Spanish and English, and there is also a videodisk version
for the hearing impaired. This project has a well-documented ratio-
nale on conceptual change, curriculum development models, and
effectiveness of videodisk technology and television usage.

Deseriptors: Computer Software, Earth Sciences, Elementars School,
Hearing Trupared, High School. Interdisciplinary, Life Scicnces, Middie
School, Multimedia, Physical Sciences, Spanish. Supplemental. Teachers.
Teacher Maiccials. Technology Education, \ideadisk

Max Bell

University of Chicago
5801 South Ellis Avenue
Chicago. I, 60637
(312)962-8305

Y252984
$5.650.579
Start. 971492
172 monthsy

Everyday Mathematics

The Everyday Mathematics: 4-0 Project 1s to create a complete math-
ematics eurriculum for grades 4. 5, and 6. It assumes that entering th
graders have had a rich and varied mathematical experience in grades
K=3. The materials build on the Everyday Mathematics K-3 curricu-
lum. The Everyday Mathematies Curriculum emphasizes explorations
of data and mathematical modeling in common life situations and in
the natural and social sciences. arts. and language. Mathematies
structares and algorithmic procedures are attended 1o as important
issues in effective mathematical modeling. Pedagogic approaches
emphasize small group and partner cooperative work.

Descriptors: Cooperative Learning, Data Collection, Elententary School,
Mathemaries, Multiyear Curniculum, Real-World Problems

9353068
$450.000
Srart R/15/04
(35 months)

Patricia Baggen

University of Michigan, Ann Arbor
AraArbor, MEIR10Y

Q11 764-1817

Incorporating Calculators into Elementary
Mathematics

This project investigates the use of calculators i teaching mathematics
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in kindergarten through grade 5. From the beginning, children are
exposed to real numbers (not just positive integers), and they learn to
perform arithmetic operations mentaily on simple numbers and with a
caleulator otherwise. Drill is replaced by projectlike lessons in which
children are active participants. Children use real objects, make mea-
surements, and engage in interdiseiplinary activities as essential pants
of the lessons. The Jackson Intermediate School District in Michigan,
the University of Michigar, and the University of Colorado are collab-
oraling in the project. Teachers have been using many lesson units for
several years in a number of participating schools. The planned out-
come is (o have a complete elassroom-tested set of K-S educational
materials, including three videotapes of classroom caleulator activities.

Descriprors Caleulators, Elementary School. Interdisciplinars . Mathematies,
Videotape

9054923
$1.702.780
Start: 8/1/91
(60 months)

Thomas A. Romberg

University of Wisconsin, Madison
Wisconain Center for Education Rescarch
1025 West Jobnson Street

Madison, Wi 53706

(608) 263-4285

Mathematics in Context: A Connected
Curriculum for Grades 5-8

This project develops a complete mathematics curriculum for grades
5-8. The curriculum includes instructional matertals, staft-develop-
ment materials, and assessment materials.

The instructional materials consist of 40 units, cach of about 3-4
weeks duration. They are developed in the spirit of the National
Council of Teachers of Mathematies Standards. grades 5-8. A
teacher’s guide prevides information on activities, videotape clips,
and technological tools related to each unit.

The staff-development materials consist of two picces: an in-service
program and a teacher-network model. The latter component. which
is designed to lend support to icachers, includes such things as clec-
tronic bulletin boards and collaborative organizations.

The assessment materials consist of instruetional assesspient materi-
als and a core curriculum readiness examination to assess the stu-
dents” readiness for the core curriculum as described in the grades
9--12 section ol the NCTM Standards.

Descriptors. Assessment, Caleutators, Computers, Elementars School,
Mathematies, Middle School, Multiyear Curriculum, NCTM Standards.,
Networking, Student Activities, Teacher Materiats. Units, Videotape
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MIDDLE SCHOOL SCIENCE

Patsy Johnson

Booneville School Distrct
PO. Box 358

Booneville, MS 38829
(601) 728-2171

Project STOP (Students Teaching Others
Paleontology)

9022128
$25.357
Start: 1271/90
(12 months)

Students Teaching Others Palcontology (STOP) is an %th and 9th
grade science project initiated for girls to explore, interpret. and
record the geological history along the U.S. Highway 45 corridor in
northeast Mississippi. The research fossil site is located approximate-
ly 3 miles from the Booneville High School. This exploratory activity
is novel and timely and results in rescarch experiences for students
engaged in the fossil collections.

These scientilic discoveries of 60-million-year-old fossils provide
students with a solid understanding of time and space; and their
access to specialized data helps them to verify and classify the fossils.
The site has been identified by geologists and geographers at
Mississippi State University as unique. The enlargement of LS.
Highway 45 through this area has made available exposures of
Cretaceous and Tertiary rocks that contain an impressive amournt of
fossil material. The fossil material, which is well-preserved and con-
tains species rarely scen in Mississippi or elsewhere, has been evalu-
ated by the department at Mississippi State University and deemed to
be one of the more important in this region.

A team of geologists from the University of Mississippi and
Mississippi State University is assisting in the removal and identifica-
tion of the fossils. Scientists and mentors from other agencies and
universities are serving as role models for the women and minorities
targeted by Project STOP. The students” fossil collections will be pre-
served in their libraries and at the geology muscum at Mississippi
State University.

Deserprors. Exploration, Female. Geology, Grade 8. Grade 9. Mmonties

H Cugene Stanley
Bostos University

88 Ea:t Concord Street
Boston, MA 02215
(617) 3552000

9153900
$1.399.714

Start date: 1/15/94
(48 months)

The Random Universe: An Interdisciplinary
Approach to Investigating Patterns in
Nature

Most instructional matcrials in classical science assume a strict
cause-and-cffect relationship. More recent rescarch in many disci-
plines demonstrates that microscopic randomness leads to macro-
scopic patterns. Examples, drawn from physics, chemistry, biology.
and carth science, include natural patterns in nerve cells, lightning,
river deltas, tree branches, galaxy formation, ruggedness of coast
lines, and growth of materials, to name a few. Each discipline-retated
workbook incorporates hands-on activities, prediction and hypothe-
sizing activities, laboratory experiments. computer simulations, data
analysis. modeling, and assessment instruments which are based on
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previous work in rescarch in teaching and learning. The materials
confront students’ preconceptions while introducing tmportant con-
cepts underlying the study of patterns in nature. Students learn to
think like scientists. Preliminary rescarch demonstrates that this
approach is particularly attractive to women and minority students.
‘The projects are designed to encourage students to work in coopera-
tive groups and to encourage teachers to pravide cognitive appren-
ticeships—modeling the student behavior, providing scaffolding as
needed. and fading as the students learn the skills.  Publication of
modularized student booklets and associated software and videos is
through Springer-Verlag.

Desenipiors: Book, Compurter Software, Cooperative Learning, Hands-On
Activitics. Laboratory Activitics, Multidisciplinary, Student Activities,
Videotape

Sandra L. Cooper

Ralph S. Cooper, Charles E. Walker (Co-Pls)
Creative Enterprises

76 Santa Ana Avr nue

Long Beach, C4 90RO

(310) 987-345

9050186
$3182,826
Sturt: 8/1/91
(36 months)

\nteractive Materials to Stimulate Minorities
Toward Engineering Careers

This project aims to motivate minority students to prepare for careers
in science- and mathematics-based professions, especially engincer-
ing. The technical approach is to create interactive media, including
hoth a computer program and text-based materials, to stimulate and
inform students concerning the activities of professional engincers,
the academic and social life in college. and course requircments for
hoth high school and college. The combined media use an “adven-
ture” format with many possible scenarios dependent upon the stu-
dent’s selection, plus humor and special effects te.g., computer sound
and animation) to sustadin interest.

Examples relate the secondary school course content to engineers’
practices. The program is being conducted in conjunction with
California State University, Long Beach, MESA (minority outreach)
and MEP {Minority Engincering Programs), and in conjunction with
Compton middle schools (grades 6-8). A computer simulation with
text accompaniments and teacher’s guides has been completed and
field tested in the junior high schools, The success of this model will
eventually lead to a .ange of materials for economical, nationwide
disscmination and application on many educational levels for minori-
tics, women, persons with disabilities, and other special and general
populations.

Descriptors: Animation, Careers, Computer Simulations, Computer Software,
Engineenng. Female, High School, Mathematics. Middle School, Minorities.
Physically Impaired, Science, Supplementat, Teacher Materials, Urban School

Ellen M. Nelson

Wendell Potter, Joan Bissell (Co-Pls)
Decision Development Corporation
2680 Bishop Drive, Suite 122

San Ramon, CA Y4583

(510) 830-8896

9154095
$1.434.827
Start: 6/1/92
(24 months)
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A Middle School Technology-Based
Curriculum Management Tool

A Tth grade multimedia science curriculum, using a constructivist ped-
agogy. a theniatic approach. and a multidisciplinary organization of
science has already been developed hy the proposers under other fund-
ing. In this project. compatible 6th and 8th grade curricula are devel-
oped which integrate material from carth science, life science. and
physical science, using four different themes at each grade level. The
large ideas of science and science as a way of knowing are stressed.
Each unit includes (1) teacher lessons; (2) student activities and hibli-
ographic resources stored i software; (3) a learmning-resource manage-
ment tool, compatible with either IBM or Macintosh computers,
which allows teachers to choose, write, and edit lessons; assign stu-
dent activities; access videodisks; and review supplemental material:
(4) four videodisks: (5) eight hands-on activities: and (6) pre- and in-
service teacher preparation models. Evaluation and teacher enhance-
ment are done in cooperation with nearby universities.

Descriptors: Comprehensive, Construetivist Approach, E=-% Scicnees,
Hands On Acuvities, Integrated Activities, Life Sciences, Middle School,
Multidhsciplinery, Multivear Curriculum, Physical Scienees, Science., Student
Activities, Teacher Materials, Thematie Units. Videodisk

Wayne A Moyer YISOH90
Stephen L Rabin (Co- Pl $243.500
Educational Film Center Start” 9/15/93
STOIF Backlick Road (12 months)
Annandale, VA 22003

(703 750-0560

VARIATIONS: A Middle School Life Science
Project

This proposal seeks Tunds to develop and produce a set ol 12 instrue-
tional video-based units on key topics in the lite sciences. The video
units are to be produced by the Educational Film Center in associa-
tior with the Montgomery County (Maryland) School System and are
designed to enrich existing as well as newly developing life science
curricula. The units will provide a bridge for teachers as they incor-
porate the new cducational technology and modern cognitive theory
in their science-reform curricula. The final products will consist of 12
video units produced both in laser disk-software and videocassette-
print formats and teacher support materials directed to middle school
teachers.

Descuptors. Book, Comput.r Software. Laser Disk, Lafe Scienees, Middle
School, Print Materials, Supplemental, Teacher Matenials, Videocassetie,
Videodisk, Videotape

Edgar Garbisch 9353030
Environmental Concern, Inc. $19.694
P.O. Box P Start: 5/15/94

St. Michuel's, MD 21663 (16 months)
(410) $45-9620

Wetland Creation, Restoration, aind
Enhancement Guide

The intent of this project is to prepare a guidebook, for students and
teachers of grades 7-12. that will encourage, facilitate, and guide the
creation, enhancement, and restoration of wetlands. The guide is
expected to be about 150 pages long and will be divided into two
parts. Part 1 will provide information on the common wetland types
with integrated learning activities. Part 11 will include information on
identifying potential sites for implementing the project and will
include the information necessary to achieve these objectives. The
guide will also irclude information on ecological functions, hydro-
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logic regimes, and plant communitics of wetlands. Tt will provide an
alternative for hands-on projects that will result in a schoolyard habi-
tat well sutted for student monitoring, research, and instructional
activities. An cxisting urban wetland restoration project will be
selected to ficld test this project.

Deseriptors: Book, Ecology, Environmental Science. Hands-On Activitics,
High School, Middle School, Projects, Teacher Materials, Wetlands

9450279
$387.940
Start: 9/1/94
(17 months)

Maurice Baszin
Exploratorium

3601 Lyon Strect

San Francisco, CA 94123
(415) 563-7337

The Muilticultural Science and Mathematics
Snackbook

The Exploratorium Teachers Institute proposes to develop, test. and
distribute three multicultural science and mathematics monographs
for use in middle and high school classrooms. After extensive class-
room testing, the three monographs will be revised and combined
into nne book for national dissemination. These publications will (1)
present scicnee and mathematics through tools and designs from a
variety of world cultures and (2) provide related hands-on. investiga-
tory activitics for students. The philosephy and format of the publica-
tions will be based on the successful Exploratorium Science
Snackbook. The initial publications will be self-published and distrib-
uted. A revised product, based upon feedback from initial users. will
be published commercially. The proposed publications are designed
to increase awareness of multicultural issues for alf students, while
making science more relevant and approachable to minority students.

Descriptors: Book, Hands-On Activities. High School, Mathematics, Middle
School, Mmeorities, Multicultural, Science, Student Activities

Daniel LaRose

Gregory Vouros (Co-Pl
Greenficld Community Collepe
College Drive

Greenlield. MA 01301

413y 774-3131

TEME: A Plan for Interdisciplinary
Curriculum Development in Hands-On

Science Education for Middle School and
Community College Students

03154547
$20.000

Start 2715794
30 monthsg

The purpose of this proposal is to further develop the TEME (Totally
Enclosed Modular Environments) modet as the experiential Taboratory
of the Human Ecology curriculum. Expanding the TEME model to
include an occanographic rescarch simutation will enable Greenfield
Community College to provide both college and middle school stu-
dents with an opportunity o participate in an exciting hands-on sci-
ence education program that integrates broad scientific content and
effective group skills, providing a practical framework for understaid-
g ccologieal and social problems. The original TEME curricufum
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model features a simulated shuttle orbiter experience as a metaphor
for "Spaceship Earth.” The TEME model will be adapted to the study
of the occans, using a deep-sea submersible simulation as a vehicle for
exploring this vast and still mysterious environment. We will add new
content to the module program and upgrade the technology to run the
simulation. In addition to Greenfield Community College faculty, cur-
riculum specialists and middle school teachers are involved in the cur-
riculum development. We will develop written curricular materials for
middle schools as well as software that can be used on ordinary PCs in
the schools, The impact on students will include greater motivation,
improved math/science skills development, greater clarity of career
goals, and a broader ccological awarencss,

Descriptors: Careers, Computer Sinlations, Computer Soft. -are, Ecology,
Environmental Science. Hands-On Activitics, Human Ecology, Occanography,
Societal Issues

Helane Sclin

Hampshire College
Harold F. Johnson Library
Amherst. MA 01002
(413) S49-4600

9154088
$20.095
Start: 7/1/91
(12 moenths)

Comparative Scientific Tradition: A
Bibliography of Works on Non-Western
Science

An annotated bibliography of more than 1,200 items is produced
which covers Asian, African, Islamic Middle East, Latin American,
and precontact North American scienee and medicine. This bibliogra-
phy is of value to teachers, students, and curriculum developers who
want to include examples of the cultural relativity of the seientific
enterprise. The bibliography is arranged by location, wi h an extensive
subject index. The bibliography is published and the ideas disseminat-
ed to teachers through networks, partnerships. journals, and talks.

Descriprors: Bibliography, International, Medicine, Multicultural, Resource
Matenals, Scienee, Teachers

252887
§227.844
Start: 5/1/22
(12 months)

Irw in Shapiro

Unsula Marvin, Darrel Hoft {Co-Pls)
Harvard University

Holyoke Center 458

Cambridge, MA G218

(617) 495-1000

Project IMAGE: Investigative Materials
about Global Environments

All global environmental issues can be linked to an carth seience
topic. Existing carth science courses, therefore, provide an efficient
route for reaching a significant number of the nation’s students. A
survey of 1,000 members ol the National Earth Science Teachers
Association yielded a 49 percent response, with 97 pereent of the
respondents favoring the use of imagery-based activities in their
courses. Based on these and other data, researchers conclude that it is
likely that these materials will reach 750,008 students per year, great-
ly increasing the awareness af the nation’s next aduft peneration to
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the environmental 1ssues that they will face. Using satellite and high
alutude 1magery, the project will develop 15 hands-on modules thit
wili contront students with the prablems and chatlenges ot aur global
environment. Twenty master earth scrence teachers will wark with
the stafl on the development of the activities during each of three
summer mstitutes These teachers will Nield test the materals for
commeraial pubhication during two academic years. A series ol
mplementation workshops i cooperation with the commercial pub-
hisher to disseminate these materials witl be held.

Farth Saences Global Environmental Tasoes Hands On

Adtvanes, Stadent Achianes

Dieserapiors

Franse [ oepp

John A Dossey, Tom tchoCo Pls)
Hhnos State Universats

The Center tor Mathematios, Saenoe and
Technology 1CeMast

Jubian Hall 210W

Nornuil. 1L 61761

130097 438 301K

AERILE
S1.451.275
Start 77192
3 months)y

integrated Mathematics, Science, and
Technology (IMAST)

CeMast develops mtegrated muatenals tor Tthegrade sindents centered
around the topics of biotechnology, manutacturing, and forecasting.
Each unit includes objectives, experiental learning, appropriale use
of multumedia, appropriate technology, and evaluation instruments
Allention is given to preparing materials that motivate all students—-
espectally those hrom groups underrepresented in technological
carecrs-—to learn the foundational mathematic | scienee, and technol.
ogy coneepts by mvahvig them m enriched learnig experiences rel-
cvant to therr daily lives.

Celast, toyether with teachers, develops the matenals, which are then
ptloted. 1evised, field tested. published, and dissenunated througt a
marketmg plan supported by a publisher. To maximize the potential
Tor lang-range impact, systemic problems that impede the implemen-
taton of integrated materials aredentified wid alternate solutions pro-
posed. Tmplementation materials are developed so that systemie
changes can be made and the matenals taught with mimmal teacher
development. Student performance data are gathered to determune the
inerease inachievement i mathematics, science. and technology
Deveriptors Assossinent, Biotechnology, ChemCuom, Comprehensise.
Computer Software. Data Analyais, Earth Sciences, Hands-On Aananes,
Integrated Activities, Lafe Sciences, Mathematies, Middle School One-Year
Curniculum, Physical Sciences, Problem Solving, Real-World Problems,
Saience, Student Activiiies, Teacher Materials, Technology. Technology
Educanon, tnderrepresented Students

UITRRIIR N
324,030
Start 2/%/9}

2.4 monthis

Kathleen Hogan

Alan R Berkowiz «Co Ph
New York Botanical Garden
Institute of Ecosystem Studies
Box AR

Millbrook, NY 12345.0]1 2y
(V]-4 667 5676
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Eco-lnquiry: An Ecology Curriculum for
Grades 5-6

The Institute of Ecosystem Studies produces, tests, and disseminates
an ecology curnculum entitled “Eco-Inquiry.™ The Toundation ol this
multidimensiondal. 8- to 15-week, Sthoand 6th grade curniculum has
been built through 4 vears of local developmient and testmg. The con-
tent of the modules includes exploration of food webs, decompos-
ton, strient cyching, and the apphcation to & local environmental
ustie. The materials also mclude assessment wols, concept-mapping
gurdelnes, and a guide 1o food-web clues i schoolvard habitats,
Eco-Inguiry has three distinctive features: (1) 1t emphasis on the
coneeptual underpmnigs of ccological hteracy, (2 1its conumitment
to modeling the practice of science and screntists, and (3 1ty
approach to developimyg students” inguiry shifls and dispositions
through modeling the scientific community in the clussroam Eeo-
Inquiry uses a diversity of teaching methods (e.g L collaborative
learning, teaching for conceptual change) to engage students i activ-
iies that are imaginative and highly participatory.

Devernpprors Canceprual Learmng. Couperative Learming, Eoology,
tlementary School. Hands On Adiivanes, Middle School, Saence nquary,
Stidenl Acusaties

iale M Soma

Loursiana State Umiversny, Batan Rouge
Lourstana Sea Grant College Program
99 U'niversity Lakeshore Drive

Balon Rouge. LA 7R3 41 0)

156:8) 3886977

YISST]S
$34u.409
Start 6/1/43
L6 months

Project Tellus: Interactive Global
Environmental Change Videos for Middle
School Science

Project Tellus deselops siv multidisciphinary video modules on global
environment change concerns and issues that are indigenous ta the
Guil of Mexico. For this project, information for module production is
synthesized from data provided by the Lamsiana Sea Grant Program
statf, classroom teachers, university scientists, state ageney spectabists,
and trom recent research results and findings on global change The
six moedules are designed around general topies as follows: scientilic
process, climatie change, biodiversity, sca-level rise, exolic species,
and water quality, Classroom teachers are extensively involved m the
writing. development, and dissemination of the materials.

Devenprors Brodiversity, Environment. Global Change, Muddbe Schoul,
Modules, Muitidiserptimary, Videotape

James A kolb

NMarine Scienee Society
I’ Bax 2079
Pousho, WA Y8370
(2061 8-12.56%3

FOR SEA: Revision and CD-ROM Expansion

U2s297Y
$.471.398
Start 8/15/92
118 ihonths

Three successtul marine saience curricula and teacher tramimg pack
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ages, For Sea, Mare, and Living in Water, developed by the Marine
Science Center, the Lawrence Hull of Science, and the National
Aquarium in Baltimore, will be refined and enhanced in preparation
for the production of two, multimedia compact disks (CD-ROM).
Advances in CD-ROM technology coupled with increasing accessi-
hility to the technology, make the compact disk an effective tool for
curriculum development, use, and distribution. The compact disk will
contain all text and graphic images from the three curricular projects
and a comprehensive indexing system allowing materials to be uti-
lized in a varicty of manners, including thematically and topically, to
effect curriculum integration. Training will be provided to an existing
cadre of teacher trainers to maxintize the implementation of the new
curriculum and CD-ROM disk.

Descriptors- CD-ROM, Marine Science, Multmedia, Teacher Enhancement,
Uaits

Michael S. Tsaacson

Patricia G. Calarco (Co-PD
Microscopy Socicty of America
PO. Box MSA

204 Woods Hole Road

Woods Hole, MA 02543

(607) 255-4302

0355777
$1:2.000
Start: 9/15/93
(14 months?)

Project MICRO: Microscopy in Curriculum—
Research Outreach

This project is to do the research and development necessary to pre-
pare trial instructional materials on microscopy and microscopes,
how they work, and how they are used to answer questions in differ-
ent fields of science in K~12 scheols. The intent of this proposal is to
develap a preliminary teaching guide and kit (a test module) that will
provide an integrated constructivist approach to science learning by
using the microscope to acquire knowledge in life, carth, and physical
sciences. The materials will be developed in collaboration with the
Lawrence Hall of Science in Berkeley, California. A unique opportu-
nity is available to test the materials with the Excellence in Teaching
Elementary Science (EXCITES) Program within a National Science
Foundation funded project to be held at the University of California
at Davis during the summer of 1993. The project includes a follow-up
fall workshop for revisions and additional development, with contin-
ued participation and testing by the EXCITES teacbers in the sum-
mers of 1994 and 1995, This phase of the project will culminate with
a curriculum guide, which has been tested for 3 years and is ready for
national distribution.

Descriptors: Constructivist Approach. Elementary School, High School. Kits,
Microscopy. Middle School

Wayne A Moyer

Russell Wright (Co-PI)

Montgomery County Public Schools
OIPD/DAS

850 Hungerford Drive

Rockwville, MDD 20850

(301 279-3381

9154004
$1,03891Y
Start: 2/15/92
(48 months)
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Event-Based Science: Earth Science

This project develops a year-long, event-based carth science curricu-
lum for iniddle schoo! students. The materials include modular text,
teacher resource notebook, and videotape and/or videodisk support.
The project is focusing on the following instructional approaches: (1)
it is topical and relevant to carly adolescents; (2) the interdisciplinary
nature of this even focus is enhanced by the collaboration between
project writers, teacher panels, and consultant panels; (3) students are
involved in the development of the materials; (4) it stresses alterna-
tive assessment techniques and grading strategies that reward success
and downplay failure; (5) it uses the news media as one source; and
(6) it is a national project developed as a collaborative effort of
Montgomery County Public Schools, the U.S. Government, and pro-
fessional and news agencics.

Descriptors: Alternative Assessrient, Book. Curriculum, Data Analysis, Data
Collection, Data Interpretation, Earthquakes, Earth Sciences, Environmental
Science, Interdisciplinary, Mcteorology, Middle School, Modules,
Occanography, Oil Spill, One-Year Curriculum, Problem Solving, Science.
Teacher Materials, Videodisk, Videotape

Harmett S. Stubbs

Steven Businger. Walter Heek (Co-Pls)
North Carolina State University

Air Resources Research Consortium

i U9 Varsity Drive

Raleigh, NC 27606

(919) 515-3311

GLOBE-NET: Changes in the Global
Environment

9150001
$1,393,738
Start: 5/15/91
(48 months)

New instructional materials that incorporate scientific research on
global environment changes are developed for grades 4-12, to be
infused into ongoing curricula. The program capitalizes on 10 years
experience in the development, publication, and dissemination of
matetials on air-quality issucs and the network already established
between scientists, educators, teachers, and students. GLOBE-NET
creates, evaluates, and prepares materials that are bias-free and scien-
tifically and educationally sound. These materials take into account
findings of rescarch scientists in content arcas and current research on
how students learn science.

These materials are designed to be infused into existing and estab-
lished courses of study in life, carth, physical, environmental sci-
ences—in biology, chemistry, physics, and other science curricula.
Thirty units are developed on topics including acid rain. global
wartning, atmospheric pollution, and ozone depletion, as each refates
to scientific concepts in biodiversity. microbial respiration, physics,
chemistry, and meteorology. By dealing with global environmental
changes, these materials provide hands-on experiences, cooperative
and inquiry learning, and other rescarch-based strategies. The materi-
als are to be published by Carolina Academic Press and disscminated
by Carolina Biological Supply Company and others.

This project translater and transfers the most current information on
this vital topic to teachers. to students, and ultimately to the general
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public. GLOBE-NET helps teachers, students, and parents learn more
about science and is intended to help create an informea citizenry that
is cognizant of scientific issues of major international concern.
Cooperation between science education and the various science
departments at North Carolina State University and science education
at the University of Minnesota provides the expertise and breadth
necessary for the project.

Descriptors: Biodiversity, Chemisiry, Cooperative Learning, Elementary
School, Global Change, Hands-On Activities, High School, Inquiry Learning,
Inrerdisciplinary, Meteorology, Microbial Respiration, Middle School,
Modules, Multidisciplinary, Parents, Physics, Research, Science

Tonv Alcose

Northern Arizona Uptversity
Box 4132

Flagstaff, AZ 86011

(602) S23-9011

49353217
$1.107.077
Start: 9/1/93
(-#8 months)

Native Science Connections

The proposed Native Science Connections project is designed to
develop culturally relevant science modules that complement the
existing science curricula in grades 4-6. The curricular maierials in
scicnce and mathematics will focus on four Native American tribal
nations: Zuni, Hopi. Apache. and Dine (Navajo) and will demonstrate
the cxistence and validity of Native American sciences and mathe-
matics as they are manifested within the traditions and cultures of the
original peoples of the Americas. The project will be directed and
developed by experienced Native American science teachers and edu-
cation professionats. Materials produced from this project include
four science modules that will be developed around environinental
themes. They will be used in both Native American and mainstream
classrooms.

Deseriptors: Environmental Themes, Mathematics, Middle School, Modules,
Native American Culture, Science

Mary Ray

Pacific Mountain Network
1350 Park Avenue
Denver, CO 80218-1661
(3003) 837-8000

Fax: (303) 837-9797

9352943
$250.000
Start. 4/1/94
(23 months)

The Salmon Project

The project proposes a decision-making model that may be applied to
the resolution of development vs, preservation conflicts in all regions
of the country. The project is designed to promote student involve-
ment and active participation through fact finding, data analysis, and
debate. The supplemental materials produced in this project include
(1) curriculum guides for students and teachers consisting of three
units that contain 10 interrelated study modules (*D:scover Threats,”
“Critical Thinking,” and “Find Solutions™); (2) “The Salmon
Network™ (Net): (3) *The Salmon Project™ television series (eight 10-
minute video programs for national broadcast); and (4) “The Salmon
Project” multimedia slide show, software, and CD-ROM(s).
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Descriptors: CD-ROM, Computers, Computer Software, Critical Thinking,
Data Analysis, Decision Mzaking, Environmental Science, Science
Technology, Societal Issues, Television Programs, Videotape

John Kelly

Recording for the Blind
20 Roszel Road
Princcton, NJ 08540

9252918
$289,115
Start: 7/1/93
(36 months)

Access to Science Materiais for Print-
Disabled Students

A Comprehensive Listing System is created (o increase the amount of
mathematics and science materials available in alternate formats
including braille, large print, recorded, and electronic form in Canada
and the United States for blind and print-disabled students in grades
3-14. Four major organizations serving print-disabled persons in
North America are adding their bibliographic information to both the
APH-CARL and UNION national databases, major databases serving
Library of Congress users and institutions serving the visual-impaired
and print-disabled. The collaborative also invites more than 400 small
publishers and colleges with Disabled Student Services (DSS)
Offices on their campuses to contribute other titles not presently
included on the database. Materials arc available in several languages
lo accommodate users’ needs. As a part of this project, Recording for
the Blind (RFB) provides training to DSS offices on RFB standards
for recording science and mathematics materials to ensure uniform
quality. They also train users, educators, and librarians on the new
systems to increase use and minimize problems associated with che
transition to coilege by print-disabled students.

Descriptors. Braille, Databases, Elementary School, High School, Language,
Mathematics, Middle School, Postsecondary, Print-Disabled Students,
Science, Visually Impaired

9450278
$759.557
Stat: &/1/94
(32 months)

John A. Boynton

Society of Autoinotive Engineers, Inc.
400 Comimionwealth Drive
Warrendale, PA 15086

(-£12) 776-4841

All Systems Go!

The engincering design experience—designing, constructing, testing
and cvaluating, and communicating—is incorporated in three 6-8-
week units for middle school students. Eacly unit is based on a “tech-
nological challenge™ that requires the students to work as a design
tcam to build and present their solutions to the challenge. ‘The design
challenges include development of a toy, a vehicle, and an amuse-
ment park ride at o6th, 7th, and 8th grades, respectively. The materials
cngage students in «ithentic engineering challenges that becomie the
context for learning n:athematics, science, technology education,
social sciences, language arts concepts, and skills appropriate to mid-
dle school students. The students, teachers, and community members
form learning tcams in which students assume various engincering
and marketing roles. The products include print materials, hands-on
kits, and videos and videodisk reference materials, complemented by
software tools. The materials are brought to schools by engincers
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from industry who interact with the students and teachers as they
engage the challenges.

Descrniprors: Carcers, Commuanications Skills, Engineering, Hands-On
Acnivities, Mathematics, Middle School, Multidisciplinary, Real-World
Problenis, Technology Education, Videodisk, Videorape

Alan McCormack

San Diego State Univeraty Foundation
Department of Science Cducation

San Diego. CA 92182

(619) 594-6123

VISTA: Visual Spatial Thinking Activities

91252989
$1.053,663
Start: 3/15/93
(36 months)

Project VISTA (Visual Spatial Thinking Activities) is a curriculum
development/research project designed to produce a bank of cnrich-
ment/enhancement science-oriented visual spatial thinking (VST)
learning activitics for grades K-8. University science educators, sci-
entists. cognitive psychologists. and cducational technologists will
collahorate with 36 exemplary teacher associates to develop and
refine Project VISTA activities over a phased 3-year period. The pro-
jeet is tn produce the following outcomes: (1) a haseline of assessed
VST abilities for children in grades K-8, (2) a battery of new VST
assessment instruments, a:d (3) a large collection of innovative VST
science learning activitics, including hands-on cxpericnces. interac-
tive videotape-based experiences, computer-hased experiences. and
inquiring demonstrations. These enrichment materials will he made
available nationally to huild upon and supplement all existing K-8
scienee programs.

Descriptors: Assessment, Computer Sciences, Earth Sciences. Elementary
School, Female, Hands-On Activities. Life Sciences, Middle School.
Minoritics, Physical Sciences. Science, Student Activitics. Videotape

..?
|

'BEST COPY AVAILABLE

Jilt Tarter
David H. Milne, Kathleen O'Sullivan (Co-Ply)
Search for Extraterrestriaf Intelligence
(SETI) Institute
2035 Landings Drive
Mountain View, CA 94043
(415)961-6633

9150120
$659.723
Start: 7/1/91
(36 months)

Life in the Universe: An Exciting Vehicle for
Teaching Integrated Science

This project develops six guides for teachers: three for clementary
and three for middle school grades. Each guide contains approximate-
ly 10 hands-on science activities, suitahle for 10 10 12 weeks of study.
The activities present many science and some nonscience disciplines
that are naturally linked and integrated hy a single rescarch disci-
pline: SETI—"Scarch for Extraterrestrial Intelligence.”

The activities in cach guide begin with a look at the Earth. solar sys-
tem, and universe. then examine questions about life on Earth. The
segments end with questions and imaginative constructs on the possi-
hility of lifc elsewhere in the universe. In so doing, they present hiolo-
£y, carth science, physical science, and other standard classroom sci-
ences from the fresh perspective of their possible bearing on the exis-
tence of life elsewhere. They also integrate the sciences with some
nonscience subjects, such as art, history, and social sciences, in a nat-
ural manner specified by the SETI/Lifc-in-the-Universe connection.

The activities emphasize hands-on learning and how knowledge is
acquired in a way that develops hoth commurication skills and criti-
cal thinking. SETI is expected to interest young students cnough to
upgrade their skills in the sciences and to sustain their interest in
sceking careers in science.

Descriptors: Art, Book, Communications Skitls. Critical Thinking,
Elementary School. History, Inquiry Learning, Middle School,
Muliidisciplinary. Science, Social Sciences. Student Activities, Supplemental,
Units, Universe

Jerry Bell

Michael Alford (Co-PD

ECA/Sonic hmages Productions, Inc
4590 MacArthur Boulevard, NW
Washington, DC 20007

(202) 333-1063

9154111
$2.826.108
Start: 2/15/92
(36 months}

The Encyciopedia of the Environment

The Encyvclopedia of the Environment is a comprehensive reference
that promotes science education for grades 5-9 by using the environ-
ment as a theme. It takes advantage of trends in hoth state/federal
cducation strategies, which increasingly advocate environmental edu-
cation, and in science-reform efforts (for example, Project 2061),
which advocate the use of major integrating themes. It is interdisci-
plinary, including science, history, cconomics, geography, social stud-
ies, and the humanitics. 1t is designed in two formats: conventional
hooks and interactive, multimedia CD-ROM. The print version (puh-
lisher: Macmillan Publishing Company) includes 12 144-page, scpa-
rately indexed full-color volumes, which use case studies to integrate
topics. Sidebars contain interesting facts, relevant iformation, explo-
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rations of <cience themes, literature, careers, and biographies. The
CD-ROM (publisher: Apple, Inc.) contains all print version material,
plus audio, possibly full-motion video, and simulations. It is scarch-
able through multiple paths, including topics, picture/movies, prob-
lems, point-of-view, historical/geographic, and carcers. Also included
is a sct of 20 offlinc lessons, integrating the encyclopedia into science
and sucial science curricula and providing a model for curriculum
development. Contributing organizations include the American
Association for the Advancement of Science, the World Bank., the
U.S. Department of Energy. the National Aeronautics and Space
Administratinn, the U.S. Environmental Protection Agency. as well as
the National Gallery of Art, the Smithsonian Institution, and other
government agencics.

Descripiors: Book, CD-RCGM, Computer Simulations, Environment,
Interdisciplinary, Middle School, Multimedia, Print Materials, Problem
Solving. Project 2061, Scienee, Sidebars, Supplemental. Videodisk

Robert A, Williams

Southern linois University, Edwardsville
Curriculum and Instruction

Campus Box 20

Edwardsville, 1L 62026-2222
(618)692-3788

9154383
$1.078,380
Start: 8/1/92
(36 months)

The Rivers Project Curriculum

This project offers students and teachers the opportunity to engage in
an activity-based program with real-world implications for the cnvi-
ronment. The project’s goal is to develop a national rivers curriculum
that can cross the boundarics of traditional curricular arcas to unite
science, social science, and Enslish. The curriculum propels a student
force of “River Watchers,” who rescarch and monitor rivers in their
respective communities. A set of teaching materials is developed that
is applicable to any river; includes chemistry, biology, and
geology/geography units; is interdisciplinary, incorporating English
and social scicnce elements into cach set of materials; focuses on
tcaching data collection, an2lysis, and nterpretation: and uses a com-
puter telecommunication network to transmit and cvaluate river data
and writings. This curriculum-development project is a cooperative
venture with state and national agencies, as well as with business and
industry.

Descriptors: Aguatic Ecosystems, Biology, Book, Curriculum, Data Analysis.
Data Colleetion, Data Interpretation, Environment. Environmental
Monitoring, Field Studies, Flood Plains, High School, Multidisciplinary,
Projects, Real-World Problems, Rivers, Social Sciences, Supplemental,
Teaching Strategics, Telecommunications, Writing

9255709
$21,540
Start: 7/15/92
(12 months)

R. Stephen Berry

Tellaride Summer Research Center

PO. Box 2255

Telluride. CO 81435

(619)698-2167

Bringing the Arts into the Sciences

This project develops prototype materials hringing the methods of the
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graphic, plastic, and dramatic arts to the teaching of sciences—three
topics in science which are common to the experience of middle
school or high school students and are topics of current research in
science. The materials are for teachers to implement in classes the
following year. The materials have input from students in a scparate,
concurrent summer program at the same location. The participants
arc teachers and MacArthur Fellows. The MacArthur Foundation co-
funds the workshop. The results of the workshop may result in the
production of more materials using the methods of the graphic arts in
the study of science.

Descriptors: Art. High School. Middle School. Science. Thematie Utnits.
Workshop

Dan Barstow

Technical Education Research Center (TERC), Inc.
2067 Massachusetts Avenue

Cambridge, MA 02140

(617) 547-0430

9050197
$2,634,633
Start: 2/1/91
(36 months)

Extending the National Geographic Kids
Network to the Middle Grades

This 3-year project develops six units (or approximately 90 weeks) of
supplementary science material for grades 7-9. organized around
telecommunications-based. collaborative student rescarch. The pro-
ject involves coordinated curriculum and software development, for-
mative and summative cvaluation, rescarch, dissemination, and
teacher enhancement. The work is performed by TERC in collabora-
tion with the National Geographic Society (NGS). NGS matches the
NSF funding and acts as co-developer, producer, and publisher.
Additional support for the inclusion of microcomputer-based labora-
tory material comes from IBM. Each unit requires students to gather
data, share these data over a telecommunications network with stu-
dents in other school districts, and analyze the collected data. This
allows students to conduct scientific research as scientists.

Before gathering the data, students study the underlying science con-
tent and learn the experimental skills required to perform appropriate
measurement. Following the data collection, students apply data-
analysis techniques and examine the social significance of the prob-
lem addressed in the study. Study arcas include Conditions for
Growth, Trees, Student Fitness, Acid Deposition, Recycling and
Composting, Radon, Alternative Energy Sources, Automobile
Accidents, and Greenhouse Gases. Each unit is carefully tried and
tested in typical classrooms. User software is developed to improve
upon that developed for the elementary school NGS Kids Network,
using some databasclike functions to extend significantly the analysis
possible. Host software that simplifies and speeds up the collection of
data is also developed.

Deseriptors: Computer Software, Data Analysis, Grade 9, Middle Sehool,
Scienee, Student Research, Teacher Enhancement, Telecommunicitions

945024
$390,378
Start. 9/1/94

Paula H Brady, Ted Hayes, Elizabeth Strand.
Debra Dorman, Marvin E. Richmond
Texas Learning Technology Group
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7620 Guadalupe Street
PO. Box 2947

Austin, TX 78769
(512) 467-0222

(27 monthsy

TLTG Environmental Science

The Texas Learning 1echnology Group (TLTG) Environmental
Science project intends to develop two multimedia instructional pro-
grams in the environmental sciences that relate to issues in the com-
munity. These programs are entitled The Case of the Leaking
Substance and Oil and Water. The first of these lwo programs is based
on a scer .rio in a fictitious low-income neighborhood that is beirg
polluted by leaking petrochemical storage tanks. The program will
consist of a videodisk case study. hands-on activities. discussions. and
laboratory activities. The second program will investigate various fac-
tors that affect the level of soil and ground-water pollution near leak-
ing tuel storage facilities. The programs can be used scparately or
together in an integrated format. Print-based materials will include a
student cdition of laboratory activities, notes, selected readings. and
databases of resources needed lor the activities and a teachers edition
which supports the programs and provides assessment items.

Descriptors: Databases, Environmental Science. Ground Water, Hands-On
Activities, Laborators Acinaties, Middle Schoel, Teacher Materials,
Videodisk

Cealia Lenk

Tom Susder Productions
80 Coolidge Hilt Road
Watertown, MA 02172
(6171 926-61KK)

9352942
S400.245
Start” Q7194
1% monthis)

The Rain Forest Connection

This proposal 1s to develop and disseminate @ middie school (grades
5-8) interactive CD-ROM-based science unit on “The Rain Forest
Connection.” This uait will be a series of cooperative group activities
that use video. still images, animation, dramatic stories. and actual
wcientific dati (o involve students in science learning. The coentent
will focus on the search in the Indonesian rain forests for plants con-
tarning compounds that may be successful in the trealment of caneer
or AIDS. Print nuterials are also available. The unique nature of this
project is that the CD-ROM unit may be used by a teacher with M or
more students at the same time.

Descriptors: Animation. Biology, Book, CD-ROM, Environmental Science,
Niddle School! Rain Forest, Videotape

Keith Fikral 945024y
R Todd. T Hughes (Co-Pls) $766.368
Trenton Stite College St 1001294
Schoal of Technology 48 months)
Y Armistrong Hall

Trenton, NJ 086504700

(609) 530-76(0)

i rofessional LINKS Project

Instructional materizls that integrate mathematics, science, and tech-
nology education are greatly needed. This project produces several
instructionzl packages for sccondary school students; the packages
are consistent with the standards from cach of tne disciplines. The
units are published as supplements in journais. such as TIES
Magazine, The Technology Teacher. The Mathematics Teacher, and
The Science Teacher, to reduce the lead time from development to
use. They are developed in a collaborative effort among teachers,
subject specialists. and practitioners from science and industry. Local
and national support is available to help teachers and groups of teach-
ers use the malerials. The rescarch and evaluation component mea-
sures the impact of the units and provides models for increased use.
The products include the units. teacher guides for use of the maieri-
als, and support via clectronic means. Themes to be engaged include
science and technology of sports. biotechnalogy, music, and fire-pre-
vention and control systems.

Descriprors: Elementary School, Hands-On Activities, High School,
Mathematics. Middle School, Multidisciplinary, NCTM Standards. Science,
Student Activities, Teacher Materals, Technology Education

Richard Hudson

Greg Sales. David Heil (Co-Pl«y
Twin Citics Public Television
KTCA Science Unit

172 East Fourth

St Paul. MN 55101

9255777
$446.302
Start §/1/93
(1¥ months)

Newton’s Apple Muitimedia Collection

This project is to deselop “Newton's Apple Multimedia Collection™
from their unique collection of muttimedia-based science instruction
materials built from the successful PBS series. These materials are
designed to stimulate creativity and improse the quality of teaching
and learning for all grade levels. This pilot project includes three
videodisks of 25 to 30 segments selected from over 200 in the arcas
of physical, life. and carth sciences. Technology cducation is included
in many of the video segments and addressed in greater detail in the
printed support materials. The segments, which are cach S to 10 min-
utes long. supplement active classroom learning. The program
inctudes the devetopment of video teacher workshops, printed teacher
support matenials and computer software. The videcodisks are pro-
duced in Spanish and English, and there is also a videodisk version
for the hearing impaired. This project has a well-documented ratio-
nale on conceptual change. curriculum development models. and
effectiveness of videodisk technology and television usage.

Deseriptors: Computer Software. Earth Sciences, Elementary School.
Hearing Impaired, High School. Interdisciplinary. Life Sciences, Middle
School. Muftimedia. Physical Sciences, Spanish, Supplemental, Teacher
Matenials, Teachess, Technology Education, Videodisk

9450248
$599,957
Start; 9/1/94
(24 months)

Althea G Pearlman

tUmiversity Corporation for Atmospheric
Research

PO Box 300

Boulder, CO 80307

(3103) 497-1000
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Skymath Demonstation Project

This project involves students actively in mathematical problem solv-
ing using real-time weather data and on-line computer technology.
Supplementary units (4 to 6 weeks in length) for the middle school
mathematics curriculum are being developed. 1ae units are to be
cross-disciplinary. They will involve map-reading, geography. social
studies, physics, and mathematics. Mathematical topics include dis-
cerning patlerns, making conjectures, communicating mathematics,
analyzing numerical and graphical data, measurig, symbolizing. and
using scales.

Descriprors: Computers, Hands-On Acnivities, Interdiserplinary, Mathenmatics,
Meteorology, Middle Schoal

9255741
$R5,894
Start: 9/92
t12 months)

Beverly T. Lynds

University Corporation for Atmospheric Research
P.O. Box 3X))

Boulder, CO 80307

(3035 497- 1000

Project Skymath—A Planning Grant

The University Corporation for Atmospheric Research (LCAR) con-
vened a workshop on August [0-12, 1992 to create a comprehensive
plan for Project Skymath, & program based on the success of UCAR's
Unidata program. Unidata distributes weather and atmospheric Jata
to universities and colleges in a format that facilitates computer
manipulation of these data: Skymath proposed to do the same for the
nation’s precollegiate schools. Skymath participants included nation-
ally known and respected math educators at all levels. mathemati-
cians, and data-transfer and materials-development specialists, This
team developed classroom materials that use daily weather and cli-
mate data in the teaching of mathematics at K—12 schools with an ini-
tial focus on grades 5-8. Plans for Project Skymath included the
introduction of the Skymath materials to in- and pre-service leachers
across the country. Lesson plans followed the standards ot the
National Council for Teachers of Mathematics (NCTM). For exam-
ple, students collect and record real-time data; organize, manipulate,
and graph these data: and learn to explore functions that rule these
graphs. Skymath helps students to become active learners. incorporat-
ing mathematics, physics, atmospheric sciences. carth and environ-
mental sciences, and computer technology.

Deseriprors: Data Collection, Mathematics, Middle School, NCTM
Standards, Weather, Workshop

Richard J Saykally

University of Caltformia, Berkeles
Department of Chemistry
Berkeley, CA 94720

(510) 643-9475

PRIME Science

9255829
STST0R44
Start- §/1/93
4% months)

PRIME Science provides an American adaptation of Salter’s Science
Program—a well-tested British muitidisciplinary science program lor
middle grades. The scicnee is balanced—anot integrated —between
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life, carth, and physical sciences, developing conceptual understand-
ing and integrating mathematics, technology, and decision making.
The science is rigorous, interesting, and useful to the student. Among
the major integrative themes that provide structure for grades 6
through 10 arc the carth in space and propertics of matter. Each unit
begins with an application. The teachers® guides are directed at first-
year teachers who are not teaching in their major disciplines.
Included are student preconceptions, safety, background. ways of
introducing the content, and assessment items. The visuatly stimulat-
ing, attractively designed student supplements for each of the 40 units
contain the application, a summary of what students should know.
what they need to learn, and the activities they can do. The materials
are tested and rewritten by teachers and scicnce educators at several
sites throughout the United States, Professors at the Umversity of
California, Berkeley, review the materials for content accuracy. The
British developers are part of the design team. The adaptation
involves not only language translation but also changing data to inter-
est American audiences and adding units to meet local interests and
frameworks,

Descriptors: Adaptation, Earth Scicnces, Life Sciences, Middle Schoal,
Modules, Muludisciplinary. Physical Scienees, Salter’s Scienee Program,
Student Activities

Herbert Thier

University of California, Berheley
Lawrence Hall of Science
Berkeley, CA 94720

(S10) 642-87 1%

9252900
S3191,414
Start: 10/1/93
18 months)

Issues-Oriented Science for Secondary
School

The Science Education for Public Understanding Program (SEPUP)
is composed of two |-year courses: a more conerete course for mid-
dle school and a course emphasizing global issues for high school.
The courses stress issues-oriented science and the use of scientific
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evidence and risk-benetit analysis in making decisions. These cours-
¢s continue the emphasis of the Chemical Education {or Public
Understanding Program (CEPUP) on socictal issues involving the use
of chenucals, and they expand the scope of the program by dealing
with other issues in life, carth, and physical sciences and in technolo-
2y. The cight new maodules cover many of the large themes of science
proposed in Project 2061 along with issues-oriented themes such as
evidence-based decision making. uncertainty and controverss, and
science and social systems. Course materials stress students as active
participants in doing science with the goal of developing independent
thinkers able to make cevidence-based decisions about issues in sei-
ence and technology. Materials include a teacher resource book, a
student text, project and extension activities, Kits, videotapes. and
software. Assessment ot student learning is built into the materials.

Descriptors: Assessment, Chemistry, Computer Software, Decision Making.
Earth Sciences, High School, Kits, Life Sciences, Middie School,
Multidisciplinary. One-Year Curriculum, Physical Sciences, Progect 2061,
Scicnee. Societal Issues, Student Activities, Teacher Materials, Teat, Videotipe

Rubert Matthews

University of Georgn Research Foundation Ine
Bond Graduate Studies Rescarch Center
Athens, GA 30662

(404) 452 3360

93IS040
S257.023
Start ¥1/94
(29 months)

Coliaborative Development of Materiais to
Suppoit the Use of a New Organism for
Middle School Life Science

This project proposes to develop. introduce, evaluate, and promote
Fast Wasps as a versatile new lving organism for lite science instruc-
tion. The project intends to involve teachers i developing a mini-
mum of 10 Fast Wasp laboratory investigations or activities and three
srofessionally produced videotapes that will supplement the instruc-
tonal activities. The project intends o demonstrate how i research
scientist can serve as a model for other research scientists in improv-
ing pre-college svience education. This will be done by helping teach-
ers develop meaningful laboratory activities that meet the needs of
their classes. This is a cooperative project with seven Georgia school
districts who will test and evaluate the matersals,

Deseriptors: Brology, Laboratory Activifies, Middle School, Student
Acinaties, Videotape

Raymond Kessel

James Swart. Louise ElbauniiCo-Ply)
Uninersity of Wisconsin, Madison
Department of Medical Genpeties

750 University Avebue

Madison, Wisconsin 53706

(6O 262 1234

U232950
SS42.049
Start 4492
Vo monthsy

Development of Elementary, Middle, and
Secondary School Instructional Materials in
Genetics and Biotechnology

A

This proteet develops and revises instructional naternls for K 12
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based on genetics activities that have been developed by classroom
teachers. These 60 geneties activities (20 elementary, 20 middle
schoot, and 20 high school) can also be integrated into existing sci-
ence texts. They address geneties in several contexts. Same integrate
genetics content with arts or language curricula. Others address issues
of genetics in social and personal contexts. In addition to the develop-
ment of genetics madules, workshops illustrating project use are held
at national prafessianal conferences to share these and other activities
with teachers at the precollege level.

Descriprors: Biology, Biotechnology, Book, Coment Infegration, Curriculuny,
Elementary School, Ethics. Geneties, High School. Inquiry. Life Sciences,
Middle School. Modules,
Enhancement, Workshop

Socictal Issues, Supplemental, Teacher

Robert D. Shersoad
Vanderbilt University
512 Kirkland Hall
Nashville, TN 37240
(615)322-7311

9350510
ST.O1E999
Start: Y/1/93
142 month )

The Scientists in Action Series: A
Generative Approach to Authentic Scientific
Inquiry

This project will design and develop a set ot tour video-hased
Scentists in Action episodes including a variety of hands-on activities
that provide opportunities for students to work along with scientists
(video-based) in using technology to solve environmental and human
health problems. The video productions will be patterned after the
Adventures of Jusper Woodbury series. The first tape will be a re-
<hooting of the overturned tanker episade. Topics of the other three
tapes will he chosen with advice from students. teachers, the Internal
Review Board. and the National Advisory Committee. Software will
be identified that can be linked to the video-based materials.

Deseriptors: Adventures of Jasper Woodbury Series. Enswronment, Hands-On
Activities, Human Health, Videotape

Jamies Lalorte

Mark Sanders «Co-P'h

Virgmia Polyiechnie Institute
and State University

144 Smyih Hall

Blacksburg, VA 21061 0432

(703) 231-6480

YISOIRA
S4H12.771
St 6/1/91
136 month<}

Integrating Middle School Technology
Education Activities with Science and
Mathematics Education

Seventeen activities that enconrage middle school students to - fearn
the concepts of scicnce and mathematics by motivating them with
real-world situations ol interest to them are developed. The acuvites
use design-under-constiame and hands-on technology tn contrast o
hands-on scienced o molvate the learning of scrence and mathemat-
1es The goals are o increase the athity ol students to apply concepts
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al screnee and mathemanes o real-world situations: o strengthen
communicanoens among science. mathematies, and technology teach-
erstand to explore the role and clfectiveness af technology-hased
activities. The project uses teams ol teachers (o produce materils
under the puidance of the principal investigators and scicnce and
mathematies educators. Administrators are part of the team to help
work out togistical problems. The matertls are disseminated by
cammercial publisher.

Devorprorsy Acuvites, Conceptaal Learnming, Hands-On Actiaties,
Interdisciphimary. NMathematies, Middle School. Real-Waorld Probiems.,
Saienee, Technology Educatien

Finnca ) Hhygh RARMUIN
Judy Oluen oo Ph SN I6]
Western Himars Uinversins Start 8:1:92
QOO Adans Sneet 30 months:

Macomb, T 61188
1309y 2051414

Connecting the Past with the Future:
Women in Mathematics and Science

This project develops siv hour-long, mteractive broadeasts for nuddle
school students. The materials focus on contributions ol lenwles in
the development and advancement of mathematies and science.
Students see male and female role models i therr workplaces, icarn
about contemporary careers and histonieal contributions, and parties-
pate i related mathematies activiies, The video materials are distrib-
uted tor further use 1 schools, The MeDonnell Douglis Foundation,
Waomen and Mathemaues Education, Societs of Wamen Engineers,
Western Hnos University Mathematies Resource Othice, and the
Waomen's Cen'er dissemmate the natenals.

Print matentals e also developed for teacher and stodent use. These
matertals represent significant topics that have extended use in the
classroom, Teachers recenve greater bachground infornuation on the
tole models and additional teaching ideas. The formative evaluation
monttors the development and guality ol the broadeastsis ideotapes
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and thetr elfectiveness with students, The summative evaluation ana-

Ivzes data on course selection, carcer plans, and recail ot information
dhout role models.

Doserprors Careers, Female. History of Seience. Mathematies, Middle
School, Problem Solving, Scrence, Supplemental. Teacher Maternals,
Telecemmumications, Videotape

Mary Paden V255807
World Resourees Instituie $22.4.482
Departmient of Publications Start. 771793
1708 New York Avenue, NW 24 monthyy

Washington, DC 20006
20210386300

World Resources Datascope

This project proposes o create an interactive computer progrant and
database titled Darascope that is o storchouse of environmental mlor-
mation, The most comprehensive data now available on natural-
resouree and ensironmental isstes in 146 conntries ol the world are
used as asouree ol mlormation for this program. Students are able o
manipulite this database, add their own data, and seck solutions 1o
cvironmental prablems with the aid of developed support materials
and an education soltware program. The project is welt designed and
would make a valuable environmental database available in an inter-
detive format that students could use 1 solving real problems.,
Students, usimg these matertals, would gain experience in data manip-
ulation, mapping, analysis, data use and understanding, Portions ot
the program could be used in the social scicnees equally well The
World Resources Institute, the Technical Education Research Center,
and the Canadian Space Ageney work collaboratively to develop a
student and teacher guide for data analysis and interpretation.

Devenprors CDROM, Computers, Compater Software, Data Anals sis,
Databases. Ecologs, Environmient. Envitonmental Science. Geography, Tigh
Schoal, Muddle School, Problen Solving. Reat-World Problems, Secal
Scienees. Supplenental. Teacher Materials

(3.




sl

Middle School Mathematics

BEST COPY AVAILABLE

Aruitoxt provided by Eic:

ERIC




:
E
i
i

MIDDLE SCHOOL MATHEMATICS

9054677
$4.275.408
Start: /191
(60 months)

Glenn M. Klemman

Elizabeth D). Bjork (Co-P1

Education Development Ceater (EDCY. Ine
Cenier for Leaming Technology

55 Chapel Street

Newton, MA 02160

(617) 969-T1(0)

Seeing and Thinking Mathematically

LEDC —in collaboration with seven schoal districts, two subcontrac-
tars (EdCa and Inverness Rescarch Associates). and a large group ot
consultants and advisors-——develops a new mathematies curriculum
that addresses the unigue needs of middle school students.

This curriculum bulds upon the central theme of mathematics in the
human experience and focuses on students” learing to see and think
mathematically. [t reflects a view of learning as a process ol con-
structing one’s own knowledge. and it emphasizes the importance of
the socual context of learning for middle schoal students, 1t integrates
the use of computer simulations, exploratory environments., and tools.

This project brings a new vision of mathematies, new «ypes of dearn-
ing experiences, and a new structire to the middle sehool curriculum.
ft also addresses the critical issues that determine whether a new cur-
viculum 1s widely accepted and used well: these issues include
teacher support, student assessment. classroom implementation. cur-
rictlum evithration. and parental involvement.

Descrprors Asses~nent, Computer Stnnlaniens, Inguiry Learnmg,
Mathematies, Middle School, Mulnyear Carnculum, Parental Involvement.
Tewcher Matertals

Manrree Basin 9450279
TSIR7.940
Start Y/1/99

17 months

Explonaoniain

ok Lyon Street

San Franciseo, CA 1123
(415) 563.7337

The Multicultural Science and Mathematics
Snackbook

The Exploratorium Teachers Institute proposes to develop. test, and
distribute three mubticultural seience and mathematics monographs
for nse in middle and high school cliassrooms. After extensive class-
room testing, the three monogriphs will be revised and combined
into one hook for national dissemination. These publications will (1)
present science and mathematics through tools and designs from a
variety of world cultures and (2) provide related hands-on, investiga-
wy activities for students, The philosophy and format of the publici-
vons will be based on the successiul Faploratorium Scienee
Snackbook. The initial publications will be self-published and distrib-
uted. A revised product, based upon feedback Trom tntial users, wilt
be published commercially, The proposed publications are designed
1o increase awareness of multicultural issues for all students, while
makimng scicnee more relevant and approachable o minority students.

Descriprors Book, Hands On Activines, High Schiool, Mathemanes, Mididle
School, Minonties, Mulocaltural, Science. Student Activiiies

Q
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9253003
$2.001.698
Start: 6/15/92
130 months)

Steven Heard

Shelley Beekman, Rob Mikuriya, Jaine
Escalante (Co-Pls)

Foundation for Advancements i Science
and Education

4801 Wilshire Boulevard, Suite 215

Los Angeles, CA 90010

(2131937-9911

Muitimedia Math Project (MMP)

The Multimedia Math Project (MMP) will ereate a versatite multime-
dia video product which motivates students, diectly links the basic
math principles they are learning to real-world applications, and gives
cducators insight into the teaching methods of Jaime Escalante and
two other outstanding teachers It will consist of multiple vignettes
addressing approximately 20 math concepts and targeted al pre-alge-
bra courses. These vignettes will help teachers inswer the question
“what is this math good for?”, As does “Futures with Jaime
FEscalunte.” the MMP will feature numerous positive examples of
minoritics and women whose professional success has resulted Irom
their math skills. The target grade levels are grades 7-9. focusing on
pre-algebra mathematics instruction.

Descriptors: Carcers, Fenade, Mathematies, Muddle School, Minorities, Real-
World Problems, Videatape

QO54658
SH90.517
Sttt 5/191
¢ W monihs)

Sieven Heard

Shelley Beektan, Rob Mikunya «Co Pls)

Foundation for Advanczimenis im Scienee
and Education

4801 Wilshire Boutevard, Sune 218

[ os Angeles, CA 90010

(213)937-9911

“Futures with Jaime Escalante”:
Motivational Mathematics Video Series
Grades 7-12

This project develops videotape materials to enhance student interest
in mathematics. These videos show students the workd of opportunity
open 1o those with good mathemiatical skills. In particular. the videos
involve women and minordties. thus providing role models Tor
women and minority students. Each video involves Jaime Escalante
and people who have successfitlly applied mathematical <kills i their
chosen profession or job. The materials mclude teacher materials for
cach video. Teacher materials provide supplementary information for
the teacher 1o use in leadin g discussions concerning the mathematies
involved.

Descrprors Careets, Female, Group Discussion, High School, Mathematies,
Middle School, Minorities. Suppiemental. Teacher Matenals, Videotape

4252934
S1.951.275
Start /1292
130 months)

Franzie 1.oepp

Jolm A Dossey, Tom Fich tCo-Pla

Imois Siate Unversity

The Center for Mathematics. Saenee. and
Technology 1CeMash
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Juhian Hall 210W
Normal, 11. 61761
1309 4383084

Integrated Mathematics, Science, and
Technology (IMAST)

CeMast develops integrated materials for 7th-grade students centered
around the topics of hatechnology, manutacturing, and forecasting.
Each unit includes objectives, experiential learning, appropriate use
of mulimedia, appropriate technology, and cevaluation instrumeits.
Allention is given (o preparing materials that motivate all students-—
especially those from groups underrepresented in technologieal
carcers-—to learn the foundational mathematies, science, and technol-
ogy coneepls by involving them in ennched learning experienees rel-
cvant to therr daily hves.

CeMast, together with teachers. develops the matenats, which are then
piloled, revised, ficld tested. published, and disseminated through a
nmarketing plan supported by a publisher. To maximize the potential
tor long-range impact, systemic problems that impede the implenien-
tation ot integrated materials are rdentied and alternate solutions pro-
posed. fmplementation matertals are developed so that systenue
changes can be made and the materials taught with minimal teacher
des elopment. Student performance data are gathered o determine the
increase in achievement in mathematices. science. and technology.

Dexcripions Assessment, Biatechnology, ChemCom, Comprehensise
Cormputer Software, Data Analysis, Barth Sacnces, Hands-On Achivines,
Tnicgrated Achvines Lte Saences, Marthemanes. Middle School, One Year
Curriculum, Physical Sciences, Problem Solving, Real-Waorld Problems.,
Scrence. Student Actvaties, Teacher Matenabs, Technology, Technology
Laducation, Underrepresented Students

Shedley Goldman V154110
Instrtute for Researdhvon Tearnimg (IRTH Q2830841
2350 Himover Stret Start 1271891
Palo Ao, CA 9L
1S 496 Taa

Middle School Mathematics Through
Applications Project

10 nwonthsy

The goal of this project 1s to merease the mathematies achieyement
levels of children by creating « new model of mathematies teaching
and Tearning that wilt bring an “appheations approach™ to wark
middle scheol mathematies classrooms. Based on results trom an
NSF planning grant, the objective is to contribule to current large-
scale efforts in reforming mathematics education by examining how
mathematics is connected 1o solving real-life design problems, how
certamn kinds of classroom activities help students build stronger
loundations for thinkimg and acting mathematically, and how these
kinds of shaping activities can open up aceess for more female,
minorily, and cconomically disadvantaged students to enter and suc-
cessfully complete (the igh schoal mathematics sequence through
caleulus

This project has three mam components: Ch new materials and activa
ty structures for learning mathematies m which students use simula-
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tions adapted [rom real application work; (23 new teaching and

assessment practices that use these materials, emphasizing teachers

interacting with students in collaborative working groups and helping

students to identify, analyze, and reflect upon the mathematical con-

cepts and skills, thus grounding their problems and their solutions;
and (3) new ways for teachers, professionals, and educational

researchers to work together. The project is a collaboration hetween

20 Bay-arca mathematics teachers, IRL, Stanford University, and

professionals in the area.

Descriptors: Assessment, Cognitive, Computers. Computer Simulations,
Engincening, Ethnographie, Female, Inregrated Curricula, Mathemaries,
Middle School, Minorities, Mualtidhsciptinary, Multivear Curriculum, Real-
World Problems, Student Activities

Jerald Murdock

Tnrerlochen Arts Acadenmy Mathemanies
Interlochen, MI 49643

1010) 276-9221

9154410
$Y3,767
St 6/1/92
(24 monihs)

Graphing-Calculator—-Enhanced Algebra
Project

This project develops instructional malerials for mcorporating the use
of graphing calculators in algebra. The fessens and tinvestigations™
using graphing caleulators are designed for direct use by the students
and mclude materials for the teachers to aid them i the use ol mate-
rials. Transitional materials that help the student make the leap from
simple caleulators to graphing calculators and that provide an early
mtroduction to experimentation m mathematics are developed. The
praject personnel provides me-service workshops for teachers, both
during the vear and in the summer. These materials are published in a
monograph by the Michigan Council of Teachers,

Deseryprors Caleulatens, Tigh School, In-Service Dratsme, Mathematies,
Niddle School

Gt P2 Long V255782

Q18922
Skt 9715493
3% months)

A Lowd Public Teiesision
11767 Owngs Mills Boulevand
Owings Mills, MD 21117
410y 381-4105

Numbers Alive!

The Numbers Alive! project models the use of number sense and
provides opportunities for its practice through the production of 10
half-hour televiston programs for students, one program for parents
and care-givers, and print materials m suppart of both types of pro-
grams. The targeted student audiencee 15 Sthoand 6th graders. The
series emphasizes number coneepts and problem-selving strategices
i support of the National Council of Teachers of Mathematics stan-
dards.

Descrprory Concepruat Learnimg, Mathematies, Middle School, NCTM
Standards. Number Sense. Prine Materials, Problem Solving, Televivion
I'rograims
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G027
1809 2K
Start 19
160 months

Wit M Fuzgerald

Gilendh Lappan, Ehzabeth Pladlips, James 1
Fes, Susan N el (Co Plsy

AMichigan Stie University

Department of Mathematies

Wells Hall

Fast Lanaing, ME48s24 1027

1517 39U R4

Connected Mathematics Project

This pragect develops, lield tests, evaluates, and dissenumates o 3-year
muathematics curniculum for middle grades. The materials mplement
the National Council of Teachers of Mathematies Standards and
engage both teachers and all students w the process af domg mathe-
matics  The project builds on the successtul deselapment ol the
Muddle Grades Mathiematies Project, Used Numbers, and work on
camputers in mathematics and algebra by the principal v estigators.

The major strands myvestigated are whole numbers, rationl numbers
and computation tincluding decimals, percents, proportion, similarily,
probability. statistics, meisurement, and graphs), development of
dgebrate concepts and symbol mantpulation. statrstics and data
analysis, and geometry. The program’s use of mathematics s rrch in
cannections among the strancds of the subject, between mathenuties
and other disciphines, and between the teaching activities and the
mterests ol students. The output is a set of teacher guides, which
should not require extensive insservice taining, and student activi-
ties. There 1s also an extensive network of professional development
centers which evaluates the materials and educates teachers i thein

[TAYAN

Dosenpiors Algebra, Computers, Data Analysiss Mathenatios, Maddle
School Maltyear Curnculun, NCTM Samlards. Nombers, Suansues, Student
Achivities, Svinbolic Shalls

Donald Estething S2NSTIS
Mictocompanbles, Tne
301 Prelude Drve

Silver Spring. MD 20m0]

(3001 5935151

S547 0600
Stant S 1R

3 monthst

Manufacturing Technology Learning
Modules: Integrating Mathematics and
Technology Education Curriculum

This project develops materials that are used wuth existing computer
assisted design software, developed by Microcompatibles under @
Natonal Science Foundation Small Business Innosvation Rescarch
prant. The software creates a block on the sereen: the block can be
cut and drilled to nutke a part by using casy to-learn commands, The
student sces the part being cut on the sereen and can zoom in and
measure different areas ol the pait. Once the mstructions lor cutiing
have been completed, they can be sent by network or modem to .
shop in which the part s actually made and sent to the student, This
helps students learn three-dimensional vispalizauon and mtegrate
technology and math curricula. The materrals are designed o motr-
vate the study of mathematies m a technological contest.

Q

RIC

Aruitoxt provided by Eic:

Desergprors Appheanons, Computer- Assisted Design, Conmputer Sofiware.
thigh Schoal, Mathenunies, Real-World Problems, Technology Education.
Thice-Duniensional Visiiahzation

Althea G Pearlman

Uiversity Corporation for Atmosphene
Research

PO Boy 3000

Boulder, €0 80307

303) 4971000

9454248
$899 9587
Start. 971794
24 months)

Skymath Demonstation Project

This project involves students actively i mathemanceal problem sols -
ing using real-time weather data and on-line computer technology
Supplementary units (4 1o 6 weeks in length) for the middle school
mathesnaties curnculum are being developed. The amits are 1o e
cross-disciplinary. They will involve map-reading. geography, social
studies, physics, and mathe maties. Mathematical topics include dis-
cerning patierns, making conjectures, communicating mathenutics,
analy zing nuinerical and graphical data. measuring, sy mbolizing, and
using seales.

Desergprony Computers. Hands-On Actnaties, Interdisciphnas, Marthenates,
Meteorology, Middle School

Beverly T Lands 9285741
ARSK
Skart Y42

12 monthw

University Corporanion for Aimosphernie Research
PO Bov WK

Boulder. €O 811307

(3035 397 1000

Project Skymath—A Planning Grant

The University Corporation Tar Atmospheric Research (UCAR) con-
vened a workshop on August 101201992 10 create a comprehensive
plan for Project Skymath, o program hased on the success of PCAR™S
Unidata program. Unidata distributes weather and atmaspherie data
to universities and colleges ina format that Tacilitates computer
mumipulation of these data: Skyntath proposed o do the same Tor the
nation’s precollegiate seheols. Skymath participants included nation-
ally known and respected math educators at all levels, mathemati-
crinis, atnd data-tianster and materials-development specialists, This
team developed classroom materials that use darty weather and chi-
mate data m the teaclnmg of mathematies at K12 schools withan -
tiak focus on grades 5-8. Plans for Project Skymath mcluded the
itroductior o the Skymath materiats 1o in- and pre-service teacheis
across the country. Lesson plans followed the standards of th:
National Council for Teachers of Mathematics (NCTAD. For exan-
ple, students collect and record real-time - ata, organize, manipulate,
and graph these dat; and learn o explore functions that rule these
praphs. Shynuth helps students to become active learners, icarporat-
ing mathematics, physics, atmospherie sciences, carth and environ-
meatal scicnces, and compater technology,

Deverprors Data Collecnion, Mathemanies, Muddle School, NCTM
Standards, Weather, Workshop
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Stanley Pogrow

University of Arizona

601 Administrative Building
Tucson, AZ 85721

(602) 621-2211

9353889
$779.884
Start: 7/15/94
(2.4 months)

Follow-Up Grant: A Discovery-Based
Mathematics Curriculum for Middle School
At-Risk Students

The project focuses on helping at-risk middle school students
increase their mathematies performance through the development of a
new genre of software called Word Problem Processors (WPPs). A
WPP cenables students ta create mental models of how to translate
language into mathematical proeedures. Students communicate in
writing with an imaginary creature in the computer, and the ereature
responds to the fanguage the student inputs. In addition, mathematics
curriculum consisting of daily conversations that are coordinated with
the software are provided. Speeific mathematics concepts are intro-
duced indirectly, through discussions of problems and issues in high-
ly motivating computer settings. Content includes estimation, geome-
try, statistics. probability, graphing. measurement, ratio, proportion,
percent, algebra, relations, and functions, This discavery-based math-
ematics curriculum supports the National Council of Teachers of
Mathematics Standards, and emphasizes problem solving and prob-
lem posing in a mathematical context. Students who have low lan-
guage comprehension skills raise ithese skill levels. Students can work
individually at a computer or in groups. This project continues and
augmentis work done during an earlier award.

Deseripiors: Algebra, At-Risk Students, Computers, Computer Software,
Funetions, Geometry. Mathematics, Middle Sehool. NCTM Standards.
Problem Solving, Preportion, Supplemental

Aruitoxt provided by Eic:

Stanley Pogrow 9054924
University of Arizona $846.272
Education Foundations and Administration Start: 3/1/91

601 Administration Building
Tucson, AZ 35721
(602) 621-1305

(36 months)

Software for a Discovery-Based Curriculum
for Middle School At-Risk Students

This project. which encompasses a scries of mathematics software
programs for middle school students, develops skilts in mathematies
problem solving. It has a speeific target: at-risk students in the middle
school. The goal is to develop a discovery-based approach to enable
students to explore the types of information necessary to discover key
procedures.

Two types of software are developed: a toolkit, which cnables stu-
dents to construct experiments that investigate relationships among
different ways of expressing numbers, and word-problem processors,
which allow students to gencrate varicties of word problems and to
speculate about the conditions under which the computer uses a par-
ticular approach to solve a given problem. In addition. lesson plans
are developed and published to guide teachers in the use of the soft-
ware. The resulting complete course of lessons is geared to ¢ ting
software as well as the software developed in the project.

Descriprors: At-Risk Swudents. Computer Simulations. Computer Software,
Exploration, Kits, Mathematics, Middle School. Problem Solving,
Supplemental. Teacher Materials

9196242
$628,228
Start: 1/1/91
(36 months)

Elizabeth K. Stage

Timothy E. Erickson

University of California. Berkeley
Lawrence Hall of Science
Berkeley, CA 94720

(415) 642-6000

Investigations in Mathematics: Aiternatives
to Traditional Assessment

“Investigations in Mathematics: Alternatives to Traditional
Assessment”™ will develop assessment techniques and tools that help
teachers and 8th grade students focus on students” understanding of
and ability to communicate about essential mathematical ideas in a
wide range of realistic and imaginative situations. The Lawrenee Hall
of Science will assemble a group of mathematicians, mathematics
educators, and mathematics teachers to ereate a collection of tools,
called “investigations,” and a process for using them which integrates
assessment and instruction. In cach investigation. students will be
reqtiired to read. understand, coneeptualize, and represent a problenm
sitnation; to use mathematical skills and knowledge to make sense of
the situation: and to communicate their thinking in a form that can be
understood and evaluated. Investigations will give students the
opportunity to consolidate and apply their mathematical understand-
ings to the solution of complex problems. Included in the package
will be tcaching suggestions for the introduction of investigations,
ways to assistJents as they work on investigations, sample scoring
schemes, and ideas for giving students feedback on their work. The
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investigations will focus on the most mportant mathematical ideas of
the curriculum.

Descrprors Assessiient. Commumeations Skalls, Conceptushzation, Middle
School

Dasid AL Page

Roberta L. Dees SJobn T Baldwin «Co-Pls)
University ol Hlinos, Chicago
Mathematic/Statisties/Computer Sciencee
851 South Morgan, Mal Code 249

PO Box 6998

Chicago, L, 60607

13121 906-304]

atsdilo
S1AALSIR
Start 111792
348 months)

Repiacement Modules in Mathematics for
the Middle Grades: Continuation of the
University of lllinois, Chicago, Maneuvers
with Mathematics Project

This project develops five replacement uits Tor the muddle grades.
They are contmuations of Tive previously developed modules. The
modules Tocus on topics such as Percent and Sports, Speeds and
Sizes. Bach module Tocuses primanly on the use ol scientific caleula-
tors and on open-ended questions, I addition o the materials Tor
teachers and parents, there i a formative evatuation i the develop-
ment of the material and @ summative evaluation of the entire project
including sessment ol student learning.

Descrprors: Assessing Student Learnmg, Caleufators, Mathematios, Muddle
Schoob, Medules, Parents, Teacher Matenals

Rick Ballstem
James Williamson «Co-Ph

91014
STsaln
Urversity of Montana St Nl
Diepartient of Mathematical Sciences
Nissoula, MT SO812-1n32
(4001 24326

Six Through Eight Mathematics (STEM)

ot nonths)

The Siv Through Eight Mathemanes (STEMY Project develops a new
curriculum it mathematics for grades 6-8, including a complete set
of sudent materils, teacher materials, and evaluation materials.
STEM is designed 1o provide teachers with curricular materials that
are mathematically accurate, utilize caleulators and computer tech-
nojogy. and provide students with bridges 1o the sciences, social ser-
ences. and other mathematical ficlds. These materials are designed 1o
tegrate commumedation nto mathematics by providing opportunties
for students to tuse reading, writing, and speaking as tooks for learming
mathematies STEAM materials are problem-centered. application:
based. and ase technotogy where appropriate. Many lessons are
designed 1o be project ortented so that students work couperatively.
In additon, new evaluation techmgues are developed for use witl the
materials In designing the curnculum, the project stallf works cooper-
atnvely with 1BM. Houghton Milthn Publishing, Microsoft, and Texas
Instruments. The materials are to be disseminated natrionally.
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Dese nprors: Caleulators, Communications Skills, Computers, Cooperatise
learning. Mathemalics, Multdisciplinary, Muliiyear Curriculum, Problem
Salung, Sucial Sciences. Student Matenals, Teacher Materials

Thosmas A Romberg
University of Wisconsin, Madison

9054928
1,702,780
Start: 871791
160 monthsy

Wiscansin Center for Education Research
1025 West Johnson Strect

Madison, W1 83706

1608) 264285

Mathematics in Context: A Connected
Curriculum for Grades 5-8

This project develaps a camplete mathematics curriculum Tor grades
3-8, The curniculum includes instructional materials, staft-devefop-
ment materials, and assessment materials.

The instructional materials consist of 40 units, cach of about 3-4
weeks duration. They are developed in the spirit of the Nutional
Council of Teachers of Mathematics Standards, grades 5-8. A
teacher’s guide provides information on activities, videotape chips,
Jnd technological wols relatet e~ achamit.

The stall-development materials consist ol two pleces: an m-service
program and a teacher-network model. The latter component. which
is designed (o lend support to teachers, includes such things as elec-
tranic bulletin boards and collaborative organizations.

I'he assessment materiats consist of instructional assessment materi-
als and @ core curriculum readiness examination (o assess the stu-
dents' readiness Tar the core curriculum as desenibed in the grades
912 section of the NCTM Standards.

Descrptors Assessment, Caleulators, Computers, Elementary School,
Mathematies, Middle School, Multiyear Curriculum, NCTM Standards.
Nelsworhing, Student Activities, Teacher Materials, Unis, Videotape

John . Branstord
Vanderhalt University

2829490
S2 186060
NRGERURIEN

€30 months i

Leaning Technology Center
416 Kirkland Hall
Nashville, TN 37240
(615)322.7311

Extension of the Jasper Series: A
Generative Approach to Improving
Mathematical Thinking

This project deselops siv additional adventures Tor the Adventures of
Jasper Woodbury series plus video extensions Tor each adveniure and
relesant print and prolessienal development teacher materials.
Included with cuch Jasper adventure 13 an optional piece al software
that atlows students 1o ercate therr own adventures. This series is
designed to he implemented at varous Tevels of hardware. T0is also
designed to be used in conjunction with videodisk technology. The
simplest level of technology is with a videodisk player and a remote:
the second level s 1o use a videodisk player with barcode: and the

27
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third fevel mvolves computer-hased control of the videodisk with
hypercard stacks and computational and graphic tools. The project
has an extensive resaarch component. which includes an analy sis ol
the reactions o Jasper characters and adventures, an assessment ot
teachers™ ideas for implementation, expanded assessments of student
learning. studies of the value-added Jasper software, and research on
the Adventure Maker.

Desernprons Advontures of Jasper Woodbury Seres, Assessment, Computers,
Computer Soltware, Mathematies, Student Activanes, Suppleniental, Teacher
Matenals, Videodink

Jaes LaPoe

Mark Sandens (Co-Ph

Virgita Polvtechnie lnsutaie
and State Universaty

L84 S Hall

Blacksburg, VA 24061 0432

(703 231 6450

RIRIPIT Y
SH12.771
Start 6/1791
0 monhsy

integrating Middle School Technoiogy
Education Activities with Science and
Mathematics Education

Seventeen activities that encourage middle school students (o learn
the coneepts of scrence and mathematics by motivating them with
real-world sitations ol mterest to them are developed. The activities
use design-under-constramt and hands-on technalogy (in contrast to
hands-on scienees to motivate the learmmg of science and mathemat-
1es. Tlhe goals are o inerease the ability ol studenis to apply conceplts
ol sare ce and mathematics to real-world siuwanons; o strengthen
conununications among scrence, mathematices, and technology teach-
erseand to explore the role and cllectiveness ol technology-based
Jctivities The project uses teams ol teachers to produce materials
under the purdance ot the principal myvestigators and science and
mathenuaties educators Adniistiators are part ef the team to help
work ot logistcal problems. The muaterids are disseminated by
commercral pubshsher.

28 .

Desenprars, Activines, Conceptual Leaming, Hands-On Activities,
Interdisaiphinary. Mathematies. Middie Scheol. Real World Problems.
Scienee. Feehnology Education

Lea s Thgh

Jady Olsen (Co Ph
Western Hhinois Unsversiy
900 West Adains Street
Macomb, [ 61455

1309 295. 1414

9282917
350,161
Sttt 8/1/92
(36 months)

Connecting the Past with the Future:
Women in Mathematics and Science

This project develops six haur-leng. interactive broadeasts tor nuddle
school students. The materials focus on contributions of females in
the development and advancement of mathematics and science.
Students see male and female role modets in their workplaces, learn
about contemporary carcers and historical contributions, and partici-
pate i related mathematics activities. The video materials are distrib-
uted lor further use in schools. The MceDonnell Douglas Foundation.
Women and Mathematies Education, Society of Women Engineers,
Western Hinors University Mathematics Resource Office. and the
Women's Center dissennnate the materals.

Print materials are afso developed lor teacher and student use. These
materials represent significant topics that have extended use i the
classroom. Teachers receive greater background information on the
role: models and additional teaching ideas. The formative evaluation
monitors the deselopment and quality ol the broadcasts/videotapes
and therr effectiveness with students. The summitive evaluation ana-
[v7es data on course sclection, carcer plans, and recall ol information
about role models.

Desenpiors: Careers, Foemade, Histony ol Sarence, Mathemasne s, Muddie
Schoaol, Mroblem Solving, Scicnce. Supplemental, Teacher Maternals,
Telecommunications, Videotape

ERIC
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Bemard V' Khoury

Donald F. Kinwan (Co-PD

Amencan Association of Phasios Teachers
1 Phyics Ellipse

College Park, M1 20740

(301) 209.3300

9150111
S1315.041
Start 77191
48 month)

Just Physics...

The American Association of Physics Teachers and the American
[nstitute of Physics develop an innovative, year-long physics course
suitable for students in grades 9-12. The course consists of six the-
matic units-——recreation, transportation, communications and infor-
mation, health and medicine, home and forecasting—that revisit a
few important fundamental physics concepts in a spiral approach.
applying them 1o new, real-world contexts. The course is consistent
with American Association for the Advancement of Science's Project
2001 themes, particularly materials and energy. and can be taught in |
year or spread through 4 years. The mathematical level of students
will be enhanced in accordance with the National Council of
Teachers of Mathematics Standards. A constructivist approach and
the use of cooperative grouping strategies are incorporated in the cur-
riculum design. Students will be able to recognize and begin to
understand broad unifying concepts of physics and technalogy. to
gain an appreciation of seience as a process, (o apply the concepts Lo
realistic problem-solving and decision making activities, and to iden-
tify and evaluate personal and socictal impacts of technology. The
materials are developed by teams of scientists and high school teach-
ers with support from cognitive scientists, curriculum experts. and
technology educators, Teachers will be provided with knowledge,
skills. and support to make etfective use of the materials.

Deseriptors: Constructisist Approach, High Schoole NCTM Standards, One-
Year Carniculiuns, Phy sics, Project 2061, Real-World Problems, Teacher
Matertals, Technology Education, Thematie Units

Janet A Matter

John Percy (Co-Pl)

American Assoaation of Vanable Star Ohservers
25 Birch Street

Cambridge, MAO21 38

(617) 354-0484

9134091
$301.942
Start: 771192
(3 months)

Hands-On Astrophysics: Variable Stars in
the Science/Mathematics Lab

The excitement of astrophysical rescarch and discovery is brought
into high school science and mathematics classes through a flexible
set of student activites and projects on variable stars. The project
includes a computerized datahase of 400.000 measurements of
brightness of 150 variable stars in five constellations over 25 years.
From this database, students can deduce properties, processes, and
evolution of these stars. Students can make additional measurements
and discoveries from carefully selected time sequences of 125 35mm
slides or from actual measurements from the night sky. A comprehen-
sive student manual and instructional videos make the materialy self-
contained and casy to use. The teacher manual cnables the instructor
to adapt the materials for skills, objectives, and local curricula
requirements. ‘The material can be used in a variety of contexts: tradi-
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tiona, mathematics and science classes at both the high school and
colicge levels, independent projects, summer institutes. and commu-
ity science clubs. The materal is ficld tested in classes and refined
through workshops with teachers. A newsletier and a video about
amateur astronomers are planned.

Descriptors: Astronomy, Hands-On Acnvities, High School, Photographs,
Physical Sciences, Physies, Postsecondary. Science. Student Activities,
Supplementat, Teacher Materials. Text, Videotupe

Phit ) Gersmiehl

Association of American Geographers
1710 16th Street, NW

Washingron, DC 20036

(202) 234-1450

US/USSR Curriculum Materials
Development Project

91801158
$519.377
Start- 7/1/91
(30 months)

Leading geographers from the Association of American Geographers,
together with secondary school teachers, produce a curriculum mate:
rials package for use in existing and emerging social science elasses
in the sccondary schools. The materials focus on population, patierns,
cconomic regionalization. and political geography as factors *hat
shape the pattern of human-environment interaction throughout the
nation. The aim of these materials is a broad contextual understand-
ing of environmental issues, with particular emphasis on the kinds of
global problems that require coordinated action at the global. region-
al. and local levels. The materials consist of a concise geography lext,
a set of classroom and individual student activities, related readings.
and a detailed teacher’s manual. Stadent assessment instruments are
also developed. The materials incorporate features that reflect trends
in several aspects of the secondary curriculum as recommended by
“Guidelines for Geographic Education.” the National Council of
Teachers of Mathematics Standards, and the report. “Charting a
Course: Social Studies Curriculum for the 21st Century.” published
by the National Commission on Social Studies in Schools. Formative
evaluation is conducted by an outside expert, and the Network of
Geographic Alliances also plays a central role in materials dissemina-
tion and teacher enhancement.

Descriptors Environment, Geography. High School, NCTM Standards,
Sacial Sciences, Student Activities, Teacher Enhancenient

9252974
$3.4%1.078
Start: 91792
(48 monthy)

Rodger W. Bybee

Janct Powcll (Co-PD)

Biological Sciences Curriculum Study (BSCS)
Department of Biological Science

Colerado Spangs, CO 80903

(719) 578- 1136

Biological Science: A Human Approach

‘The human species forms the basis for a 10th grade, activity-hased
biology course. The objectives of the course are 1o help students to
understand both those characteristics that are unique to the human
species and those that are shared with other living systems and to
understand the place of humans in the biosphere and the consequences
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of our interactions with other spectes and the enyironment on the evo-
utionary process. The course reflects science education reform mosve-
ments and stresses understanding coneepts and processes over merely
leairning vocabulary. The content emphasizes major biological themes
as denufied in curriculum frameworks: evolution, genetic continuity,
patticrns of organization, bioenergeties, and ecology. The course,
which is designed for all students and schools, is organized around
topics that concern students: the human species, the human organism,
human physical performance. human life cycle. human population,
and human adaption. It incorporates fiboratory activities. instructional
technologies, and employs madified learning cycle and modern
assessment stritegies. Materials include a student textbook, a siudent
resource book. videodisks, Taboratory Kits, a teacher’s guide. an
assessment package. and an implementation guide.

Deseriprors: Assessment, Biotogy, Enviropimental Science, Evaluton, Hhgh
School. Kits, One-Year Carriculum, Socieral Issues, Teacher Materiuls, Teat,
Videadhsh

Ins T Metts

Paul T Devine, Morns W Brooks, Catherme 1.
Houghton. Roben H Gross Jr. Joim A
Bartley (Co-Pls)

Christina School Disinet

43 Main Sirect

Newark, DE 19711

1302) 4542381

BRARIIS R
$752.124
Start ¥/1/94
(40 months)

Engineered Environment Laboratory
Curriculum

This project tutends to develop, implement, and dissemmate interdis-
ciplinary curricula and materials based on an Engineered
Emvironment Laboratory. These materials would provide instruction
and guidance o students for reereating a local habitat. The habitat,
wiieh is to be developed in Delaware. would interface a temperate
hardwood Torest with an old-field agricultural system and a {reshwa-
ter marsh. This habitat would serve s an experimental faboratory Tor
the development of hands-on activities and experiences that would
enable students to become aware of the role of wetlands. The pro-
poased achivities would also provide the necessary background lor

Aruitoxt provided by Eic:

them to make informed decisions regarding the future of this erieal
habitat. Materials produced from this project would include o generic
curriculum development framework and instructions tor the develop-
ment of an engineered environment laboratory appropriate equally o
other environments such as deserts and grasslands. Materials would
be designed by teachers in cooperation with the University of
Delaware Instructonal Technology Center and others and would be
available ona variety of delivery forimals

Descriprorss Environmental Science, Hands-On Activinies, Thgh School,
Laboratory. Student Activiries, Wetlands

Willium H Leonard

John Pennick (Co-Ph

Clemson Universisy

Elementary and Secondaiy Education
201 Sikes Hall

Clemson, SC 29634

(R03) 656-5129

92828492
$2.346.312
Start: 7/1/92
(5S4 monthsy

BioCom: A More Appropriate Secondary
Biology Curriculum

BioCom, patterned after ChemCom, focuses on the study of a few,
selected biological coneepts in an environmental. technological. and
community context. Students investigate an issue. discover appropri-
ate hiological principles. and apply their knowledge actively. in con-
text, allowing them to construet personal meaning in « setting where
their explanations will be revealed. Students investigate, study, and
analyze what is necessary 1o resolve issues in topics including Waste,
Energy. Population Limits, Organismal Maintenance, Population
Maintenance, Behavior, and Evolution. Project 2061 themes for biol-
ogy and the human organism are covered. The materials, the activi-
ties, and the ancillaries are developed by a team of scientists, biology
educators, and high school teachers, gnided by a national advisory
hoard. The units are carefully pilot tested and field tested in diverse
locations. The major products of the project are a student testhook
(horter than usuah), a teacher edition. a loose-leat teacher resource
book with additional investigations, projection masters, test items,
and a high-teeh kit. The materials are to be published by
Kendall/Hunt. s hich also supports teacher enhascement.

Deseriprers: Biologs, ChemCon, Exalution, High School, Kis, One-Year
Curnculum, Progect 2061, Real-Waorld Problemns, Science, Socieral Issues.
Student Activities, Teacher Matenals, Text, Thematie Units, Videotape

150087
$R7.200
Start H1591
124 months)

Peier Yun

Walter Crouse 1Co-Ph
Chineh Valley College
College Avenue

Wise, VA 24291
(703) 325-n11Y

Southwest Virginia Summer Scholars
Program

An clfective interdisciplinary. integrated hands-on maodel of science
instruction has beer developed and nsed wath undersersed and able
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high schoo! students during the summer months. Science and writing
are emphasized i addition to field rescarch. In this project. this
madel is expanded upon and a source book is developed for use by
others wanting 1o implement this type of program.

Descriprors: High School, Interdisaphnary. Underrepresenied Students,
Writtng

Raymond Sambrotto
Colusnbia Universiy
Box 20

Low Memernal Library
New York, NY 10027
(212) 280-7154

EARTH VIEW: An interactive educational
tool to explore topics in earth science and
global change

QISR
S206.4%9
Start 6/1/94
(12 monthis)

This project develops an interactive. camputer-based program that
will promote conceptualization through student exploration of rele-
vant scicntific and socretal issues in earth science. The proposed soft-
ware would provide the capability 1o access, analyze, and model geo-
graphically based data using a state-ol-the-art graphical interface and
would retrieve data over a distributed computer network such as the
Internet. The proposed curriculum entitled "Earth View™ is 1o be a
general model by which computer networking can be used to expand
the classroom. A personalized notehook would be developed and used
1o guide students” exploration and would provide a site for recording
findings and interpretations. This notehook would also serve as a
portfolio for evaluation of learning progress. A CD-ROM would be
praduced for those schools which do not have direct access to an on-
line data source or the Internct.

Dese rptorss CD-RONM, Computers, Geology, Glabal Tnfornmtion: Syslent,
High Schowi, ™ ‘tworks, Science. Socielal Issues, Technology

YOSOERG6
G380
Start 8191
136 months)

Sandra t. Cooper

Ralph' S Cooper. Clarles 1o Walker (Co Pl
Creative Enterprises

76 Santa Ana Avenue

Long Beach, CA Y080

(310) Y87- 3450

Interactive Materials to Stimulate Minorities
Toward Engineering Careers

“This project aims o motivate minority students to prepare {or careers
in science- and mathematics-hased professions, especially engmeer-
mg. The techmcal approach is o create interactive medrn, inchuding
hoth a compiiter program and text-hased matersals. 1o stintlate and
mitorm students coreering the actvities of professional engineers,
the academic and secral lite in college, and course requirements for
hoth high school and college. The combined medra use an “adven-
wre” format with many possibie scenarios dependent upon the -
dent's selection, plus bumor and spectal effects (e, computer ~ N
and animationy 1o sustmn mterest.
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Examples relate the secondary school courae content o engineers’
practices. The program is being vonducted in conjunction with
California State University. Long Beach, MESA (nunority outreach)
and MEP (Minority Engincering Progrums), and in conjunction with
Compton middle schools (grades 6-8). A computer simulation with
text accompaniments and teacher’s guides has been completed and
ficld tested in the junior high schoals. The success ol this model will
cventually lead to a range of materials for cconomical, nationwide
dissemination and application on many educational levels for minori-
lics, women, persans with disahilities, and other special and general
populations.

Deseriptors- Amation, Careers. Compurer Sinulations, Conipiiier Software.
Engineering, Female, High School, Matheniatics, Middle School, Minorities,
Physically Tiparred. Scienee, Supplemiental, Teacher Matersals. Urhan School

9150237
ST19.941
Start B/1/94
{11 montha

Robin Gregory

Decision Scicnee Research Tnstitute
1201 Oak Strect

Lugene, OR 97401

(503) 485-2400

Development of an Effective Decision-Skills
Curriculum for Secondary School Students

fmprovement of the decision-making skills ol secondary school stu-
dents is an important component of the education reformt movement.
[t is also a component in the education of workers for a competiive
waorkforce. In a previously funded. exploratory grant, modules were
developed for a varicty of disciplines in which the content was taught
hy also emphasizing decision skills. This project builds upon that
hase 1o further develop. test, and evaluate content-specific modules
which teach the cight decision skills. Becision shills are interwoven
with subject-hased material. Students assume the role of active deci-
ion makers faced with problems confronting scientists: interpreting
conflicting outcomes, understanding sources of uncertainty. knowing
when to go ahead despite a lack of information and when it is neces-
sary to seek out additional information, distinguishing personal from
professional values and knowing how hest to work with a team of
colleagues pessessing diverse sKills. all of whom may sce the world a
hitle differenmly. The project is undertahen with teachers in Lugene.
Oregon, and other locations. Results o date indicate that students and
teachers find the materials engaging and that learning science
hecomes more relevant, The materials include discipline-specific
modules, which link decision-making skills and which serve as an
introduction 1o buth the science and the decision-making. and a dedi-
sion-skills handhook and video lor teachers to see how 1o augment
tradrionzl science teaching.

Desenprors: Deviston Skalls, Environtiental Scienee. thyeh School. Moedules.
Multdiseiplimary, Physical Saienves, Social Sciencees. Student Activinies,
ledaeher Maerials, Videotape

G1S51382
Diectston Scienee Resear b Instuute 5139026
1201 Oak Stiea St 21592
Fugene, OR 97401
1503 485- 2400

Rabun Giegory

(2.4 monthsy
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Improving the Decision-Making Skills of
Secondary School Students

Decision scicnee specialists at Decision Science Rescarch Institute,
together with teachers at the Eugene (Oregon) 4-) School District,
develop 10 16 12 modules focusing on teaching decision-making
skills to sccondary school students. The project focuses on decision
making in science arcas related to human health and to the environ-

ment. Students learn to represent decision opportunities in terms of

expected consequences of different choices and the perceived desir-
ability of those choices. The material presents the four themes of
decision making—thinking, structuring, uncertainty. and tradzoffs—
and demonstrates that values are important, that decision making is
purposeful, that there are future events that cannot be controlled or
predicted, and that different choices result in different benefits. risks.
and costs. Instructional modules are developed and evaluated on the
basis of their success in encouraging better decisions as well as their
ability to enhance decision-making skills in science domains.,
Dissemination is conducted with assistance from the International
Society for Technology in Education.

Desenptors: Decision Making, Environmental Seience, High School, Human
Health, Modules. Science, Societal Issues, Student Activities, Supplemental,
Teacher Matenials, Thematie Units

9255722
SEI1964230
Start: 5/1/93
(36 months)

Jacqueline Miller

Judith Sandler (Co-P1)

Education Development Center (EDC), Ing
55 Chapel Street

Newton, MA 02160

(617) 244-3430

Creating a New Biology Curriculum: A
Collaborative Approach

This modular. 10th-grade biology curriculum redefines biology
instruction so that the teaching of biology encompasses new concepts
and technologices, is socially relevant, is accessible and stimulating,
and builds on the natural connections between biotogy, health-related
issues, and society, Taken together, the six modtles constitute a com-
plete. interactive, hands-on. and inquiry-based curriculum, in which
information is integrated into a coherent and related set of concepts
which are relevant to students® lives and experiences. The modules
integrate concepts and themes of biology in topics such as miectious
discases, cancer, plants as food and medicine, habitt growth, mito-
chondnal Eve, and your body. yourselt. The biological concepts of
cell and molecular biology, evolution, energy and metabolism, devel-
opment, reproduction and heredity, ccology, and human biology are
woven into themes of sysiems and interactions, energy and matter,
evolution and patterns of change. diversity and variation, and strue-
ture and function. Each module contains a teacher's guide, student
materials, and performance assessment strategies and instruments, A
Curriculum Planner provides assistance in implementing the curricu-
lum and also a set of recommendations for program adopters for
introducing and implementing the materials into the school system.
The materials are developed by EDC in collaboration with distribu-
tors, evaluators, teachers, and school districts.
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Descriptors: Assessment, Biology, Conceptual Learning, Hands-On Activities.
High School. Modules, Real-World Probiems. Socictal Issues, Teacher
Materals

Bennett Glotzer

David Benjamin, Richard E. Berg,
Jearl D. Waiker (Co-Pls)

Education Group, inc

1235 Lunset Plaza Drive

Los Angeles, CA 90069

(213) 659-8831

9150092
SLIT7.000
Start; 5/1/91
(18 months)

The Video Encyclopedia of Physics
Demonstrations

Approximately 600 demonstrations are recorded on videodisk for usc
in teaching introductory physics by high school and college teachers
and at informal science programs. The cxperiments are chosen main-
ly from the collections at the University of Maryland and the
University of Washington by high school teachers. The use of (wo-
channel audio enables teachers to use the narration supplicd or use

their own. " ranscripts of the narration. notes on construction of

demonstrations, and information about the demonstrations accompa-
ny the videodisks. The demonstrations are keyed to popular physics
texts and a scarch routine is available. The disks are distributed com-
mercially.

Descriptors: Demonstrations, High School, Phydics. Teacher Maierials,
Videodisk

9153030
$19.694
Start: S/15/94

Edgar Garbiseh

Environmental Concern. [nc.

P.O. Box P

St Michaet™s, MD 21603 (16 months)
(410) 445-9620

Wetland Creation, Restoration, and
Enhancement Guide

The intent of this project is 1o prepare a guidebook, for students and
teachers of grades 7-12, that will encourage, facilitate, and guide the
creation, enhancement, and restoration of wetlands. The guide is
expected to be about 150 pages long and will be divided into two
parts. Part I will provide information on the common wetland types
with integrated learning activities. Part IT will include information on
wentifymg potential sites for implementing the project and will
include the information necessary to achieve these objectives. The
wuide will also include information on ecological functions, hydro-
logic regimes. and plant communities of wetlands. It will provide an
alternative for hands-on projects that will result in a schoolyard habi-
tat well suited for student monitoring. rescarch, -and instructional
activities. An existing urban wetland restoration project will be
selected to field test this project.

Deseriptors: Book, Ecology, Environmental Science. Hands-On Acnivities,
High School. Miuddle School. Projects. Teacher Matedals, Wetlands
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Maurice Baszin 9450279
Exploratonuns $387.940
3601 Lyon Street Start. 9/1/94
San Francisco, CA 94123 (17 months)

(415)563-7337

The Multicultural Science and Mathematics
Snackbook

The Exploratorium Teachers Institute proposes to develop. test. and
distribute three multicultural science and mathematics monographs
for use in middle and high school classrooms. After extensive class-
room testing, the three monographs will be revised and combined
into ane book for national dissemination. These publications will (1)
present science and mathematies through tools and designs from a
variety of world cultures and (2) provide related hands-on. investiga-
tory aclivitics for students. The philosophy and format of the publica-
tions will be based on the successful Exploratorium Science
Snackbook. The initial publications will be self-published and distrib-
uted. A revired product. based upon feedback from initial users. will
be published commercially. The proposed publicaticns are designed
{0 increase awareness of multicultural issues for all students, while
making science more relevant and approachable to mimority students.

Descriprors: Book. Hands-On Activities, High School, Mathematies, Middle
School, Muorities, Multicultural, Science, Student Acrivitizs

Jane Dillebay 91501506
Gallaudet University $517.786
Departnient of Biology Start 7/15/91
Hall Memonal Building (36 months)

300 Florida Avenue, NE
Washington, DC 20002
(202) 651-5385

Microcomputer Technology for
Strengthening Life Science Instruction for
Deaf and Hearing Students

The main objectives of the project follow two themes: (1) the collec-
ton and assessment of several hundred lile science microcomplier
soltware programs for use by hearing-impared students, including
cxamination of the diiterences and similarities between hearing and
hearing-1mpaired students using the same programs, and (2) the dis-
semination of information about the results of these assessments.
These objectives are closely associated with the objective of increas-
ing the population of qualified hearing-impaired people going into
ficlds of science.

By encouragmg the use of microcomputers in the life scrences, stu-
dents 1 the 1,000 institutions for the hearing impaired and other pro-
grams benefit from the use of good-yuality software. The project uses
hearing-impaired students as subjects and evaluators. The assess-
ments are made at Gallaudet University. selected schools for the deaf,
and some marnstreamed hearing-impaired programs, The assessments
nat only seleet the best programs for the hearing impaired but also
deternune il the results miy be generalized Trom the deal to the hear-
mg population. As data are gathered on theae assessments, a wide dis-

ERIC
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semination effort provides information to the science-education com-
munity on preferred software programs for both the hearing-impaired
and the general populations.

Deseripiors: Assessment, Biology, Computer Software, Hearing Impaired.
High School, Life Sciences, Science

Sharen S. Hillery 9154104
Georgetown Visitation Preparatory School $18.071
Department of Science Start: 9/1/91
1524 35th Street, NW (24 months)

Washington, DC 20(K)7
(202) 337-3350

Stimulating Interest in Science Among
Young Women in a College Preparatory
Curriculum

This project studies the effect of "ChemCom Instruction.” along with
the use of locally made videotapes on applications of chemistry, on
women's interest in pursuing advanced study in science at the preeol-
lege level. The study is part of an activity needed to determine il a
different approach to chemistry (other than the usual or traditional
college preparatory approach) impacts students” attitudes toward sci-
ence and their subject-matter competence.

Deseriptors: Applicanions. ChemCon, Chemistry. Female, ITigh School.
Videotape

Helane Selin 9154088
Hampshure College $20.,095
Harold F. Johnson Library Start: 7/1/91
Amherst, MA 01002 112 months)

(313) 549-4600

Comparative Scientific Tradition: A
Bibliography of Works on Non-Western
Science

An annotated bibliography of more than 200 items is produced
which covers Asian, African, Islamic Middle Fast, Latin American,
and precontact North American science and medicine. This hibliogra-
phy is of value to teachers, students, and curriculum developers who
want to include examples of the cultural relativity of the scientific
enterprise. The biblicaraphy 1s arranged by location, with an extensive
subject index. The by aography is published and the ideas disseminat-
ed to teachers through networks, partnerships, journals, and talks.

Descriptors: Bibliography. [nturnational, Medicine, Multicuhural, Resouree
Materials, Science, Teachers

trw in Shapiro Q252887
Ursula Marvin, Darrel Hott (Co Pl $227.844
Hanvard University Start. S/1/92
Helyoke Center 458 (12 months)

Canbridge, MAO2 138
(617) 4951000

BEST COPY AVAILABLE
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Project IMAGE: Investigative Materials
about Global Envirornments

All global environmental issues can be linked to an carth science
topic. Existing carth science courses, therefore, provide an efficient
route for reaching a significant number of the nation’s students. A
survey of 1,000 members of the National Earth Science Teachers
Association yielded a 49 pereent response. with 97 pereent of the
respondents favoring the use of imagery-based activities in their
courses. Based on these and other data, researchers conclude that it js
likely that these materials will reach 750,000 students per year, great-
ly increasing the awareness of the nation’s next adult generation to
the environmental issues that they will face. Using satellite and high
altitude imagery. the project will develop 15 hands-on modules that
will conlront students with the problems and challenges of our glohal
environment. Twenty master earth science teachers will work with
the staff on the development of the activities during each of three
summer institutes. These teachers will field test the materials for
commercial publication during two academic years. A series of
implementation workshaps in cooperation with the commercial pub-
lisher to disseminate these materials will be held.

Descriprori: Earth Sciences. Global Enviconmental Issues, Hands On
Activities, Student Activities

David M Winch
Kalumazoo College
Departinent of Phy sies
1200 Academy Street
Kalaniazoo, M1 49007
(616) IR-8H00

92529513
S411.780
Start 8/1/92
(36 months)

Doing and Thinking Physics at the
Secondary Level

Physics Cinema Classies. completed in 1991 is a set of videodishs
that contain repurposed clips from many of the classical films of

physics demonstrations. Topics covered include mechanics, heat,
waves, clectricity and magnetism, conservation laws. and modern
physics. The multimedia package is designed 1o he used in a varicly
of cducational situations ranging from classroom discussions and
data collection for laboratory experiments Lo interactive computer-
controlled videodisk learning groups. The learning groups particular-
ly meet the needs of concrete fearners. Twenty-four high school
teachers have held workshops attended by more than 1.000 teachers
who [earned to use the videodisk materials. Sonie of the workshop
teachers share their “tricks of the trade™ in a comprehensive set of
lesson guides for the videodisk to make them usetul to the underpre-
pared teacher in the classcoom as requested by the workshop partici-
pants. The lesson guides contain an overview of the disk. physics
concepts, teaching ideas, questions, discussion suggestions, quizzes,
laboratory exercises. and instrumients to assess student understanding
of concepts. The lesson plans are indexed to the videodisks with bar
codes.

Descriprorss Demonsiranons, High School, Misconceptions. Physics. Science,
Studeni Activities, Supplemental, Teacher Materials, Videodisk

9252489
4250, 18y
Start: 9/1/92
(24 months)

Thomas Manney
Monta Manney (Co-Ply
Kansas State Universiny
Department of Phy sies
Anderson Hall
Manhattan, KS 66506
913y 8326222

Materials for Using Yeast Genetics and the
Effects of Radiation

This project develops instructional materials in genetics and yeast
hiology that can be integrated into existing secondary hiology courses.
This project is an owtgrowth of a series of teacher-enhancement work-
shops that led to the establishment of a network of science (eachers
and rescarch scientists. Kits of materials, classroom protocols, sup-
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palting text, videotapes, and crmputer software facusing on experi-
inents using modern technigues of yeast biology are developed for -
wervice and classroom use. Students are stimulated hy their own abili-
ty W generate and mvestigate questions that concern them directly—
on. Tor example. the topics of inheritance. biotechnology. radiation
effects, mutations, cancer, and nutriion. Through experimentation,
investigation, and inquiry, students are challenged to learn the founda-
tons of fundamental biological coneepts. Ancillary materials include
a teacher guide. an electronic balletin board system. and videotapes on
technigties.

Deeripears Brology, Biotechnology, Computer Software. Electrome Balletin
Board, Geneties, Higi School, Inhentance. In-Service Trnimg. Kits.
Microorganmsms. Mutation. Radiation Effects. Feacher Matenals. Teaching
Strategies. Videotape, Yeast

1540653
ST4S.259
Start: 7/15/01
(2.4 nionthsy

Stiart A Naguin

Los Angeles Countys Muscurnof Natural History
Depantment of Earth Scienees

Q00 Exposition Boulevard

Los Angcles, CA D007

(203) 744344

Plants in Evolution: The Fossil Record

“Plants in Evolution: The Fossil Record™ involves the development
ol a wall chart and ancillary materials that depict plant development
over geological time. This material fills a void in the available mate-
rials designed 1o tell the story ol arganic evolution. Prior attention
among paleantologists has been largely devoted to the evolutionary
development of animals. With the synthesis and use ol the project
materils, a more complete view of the changmg array of life is avail-
able. An accompanying teacher's guide 1s designed 1o assist sec-
ondary school teachers in the proper use of the chart, provide back-
ground material, and coordinate the chart content with the type ol
textbooks that are usually available for high school biology.

Descrprory Biology, Geology, High School. Plant LFvoluiton, Scen.e.
Supplemental, ‘Teacher Matenals, Wal' Chart

Donald Esterling Y2SST71S
Microcompatibles. Ine 1547600
01 Prelude Drne Start S/ 93
Silver Spring. MDD 20901
Ao 893-5151

¢ 36 moanths

Manufacturing Technology Learning
Modules: Integrating Mathematics and
Technology Education Curriculum

This project develops materials that are nsed with existing computer-
assisted destgn software. developed by Microcompatibles under
Natoml Scrence Foundation Small Busiess Innovation Rescarch
grant. The software creates a block on the sereen: the block can be
cut and drilled to make a part by usmg casy-to-learn commands. The
gudent sees the part bemg cut on the sereen and can 7oom and
meastire diflerent arcas of the pert. Onee the instructions Tar eatting
have been completed, they can he sent by network or modem to

Q
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shop in which the part is actually made and sent to the student. This
helps students fearn three-dimensional visualization and integrate
technology and math curricula. The materials are designed to molti-
vaie the study of mathematics in a technological context.

Deserprars: Appiications, Cotputer-Assisted Design, Coniputer Software,
High School, Mathematies, Real-World Problenms, Technology Education
I'Inee-Dimensional Visualization

YIASTT?
$15.000

Start Y/18/63
(11 months)

Michiael S [sagaeson

Patricia G. Calarco (Co-Ph
Microscopy Society ol America
PO. Box MSA

204 Woods Hole Road

Woods Hole, MA 02543

(6075 2554302

Project MICRO: Microscopy in Curriculum—
Researchi Outreach

This project is to do the rescarch and development necessary to pre-
pare trial instructional materials on microscopy and MICroscopes.
how they work, and how they are used to answer guestions in differ-
ent ficlds of seience in K-12 schools. The intent of this proposal is to
develop a preliminary teaching guide and kit {a test module) that will
provide an integrated constrirctivist approach ta science learning by
using the microscope to acquire knowledge inlife. carth, and physical
seicnees. The materials will be developed in collaboration with the
Lawrence Hall of Science in Berkelev, California. A unique oppostu-
nity is available o test the materials with the Excellence in Teaching
Elementary Science (EXCITES) Program within a National Science
Foundation funded project to be held at the University of California
A4l Davis during the summer of 1993, The projectincludes a follow-up
fall workshop for revisions and additional devetopment, with contin-
ned participation and testing by the EXCITES teachers in the sum-
mers of 1994 and 1995, This phase of the project will culminate with
acurriculum guide, which has been tested tor 3 years and is ready for
national distribition.

Dcscrptory Construchvist Approach. Elementay School, gl Schoad, Kiis,
Microscops, Middle School

GIs4112
$275.124
Start H1/92
26 months)

Mary L Bellanny

National Assoctanon vf Bielogy Teachers
11250 Roger Bacon Drise #1149

Reston, VA 22000

(TN 4711173

Teaching Hands-On Investigative Biology in
High School “On a Shoestring”

There is a streng need for the mclusion in lugh school biology courses
o more hunds-on investigative activities that can be impleraented
with Title or no cost. This project develops and disseminates i labora-
tory mamsl to meet this peed. ‘The objectives of the project are to
provide teachers with activities that are effective in teaching biology
as a process rather than i collection of ficts and that reduce the cost
ol teaching process-orrented bology. Activities cover the topics

A
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found in niost state frameworks: bioenergetics, ecology. animal and
plant anatorny and physiology, genetics, microbiology, cell biology.
and biochemistry. Each activity has students ask a question and pre-
dict, test, and explain an answer. Experienced high school teachers
participate in the writing and field testing of these activities, as well
as modifying them to accommodate the needs of special populations
including the physically disabled. gifted, and disadvantaged. The
teacher developers are committed to conducting in-service workshops
at the national, state, and local levels. The materials include direc-
tions for students and a more extensive teachers” manual which pro-
vides safety tips, tables matching the activities to commonly used
high school texts. and background on the pedagogical strategies
employed.

Descriptors: Biology, Hands-On Activities, High School, Laboratory.
Physically Disabled. Science. Student Activities. Supplementat. Teacbher
Matenals

Robert I. Beichner

North Carolina State University
Department of Physics

Raleigh. NC 27695-8208

(919) 515-2521

9154127
$153.688
Stant. 7/1/92
(24 months)

VideoGraph Development Project

VideoGraph is an instructional tool created for use in introductory
physics laboratories at the high school and college levels. It allows

_students to videotape motion events and, using the graphing capabili-
ties of a microcomputer, simultancously to examine and analyze the
motion. In this revision of the initial software package. which
reccived the Ohaus award in 1989, the developers are enhancing the
original capabilitics of the program, by supplying higher quality color
images and support for access to videodisks. In addition, the
enhanced software allows students to save previously recorded events
or even simulated microworlds in which the laws of motion are pre-
programmed into the system. Studies are conducted ‘o facilitate the
integration of the tool into traditional classroort, laboratory, and
homework activities. A previously developed test of student skills in
motion graph interpretation is refined. Observational schemes and
alternative assessment methods are planned to verify that the materi-
als have an impact on student understanding.

Descriptorss Assessment, Computer Software, Data Analysis, High School,
Physics, Postsecondary, Real-Waorld Problems. Science. Supplemental.
Yideodisk. Videotape

Harnett S. Stubbs

Steven Businger, Walter Heek (Co-Pls)
North Carolina State University

Air Resources Research Consortium
1509 Varsity Drive

Raleigh, NC 27606

(V19) 515-331

GLOBE-NET: Changes in the Global
Environment

9150001
$1.393.738
Start: 5/15/91
(4% months)

New instructional materials that incorporate scientific rescarch on
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global environment changes are developed for grades 4-12, to be
infused into ongoing curricula, The program capitalizes on 10 years
experience in the development, publication, and dissemination of
materials on air-quality issues and the network aircady established
between scientists, educators, teachers, and students. GLOBE-NET
creates, evaluates, and prepares materials that are bias-free and scien-
tifically and educationally sound. These materials take into .ccount
findings of research scientists in content areas and current research on
how students learn science.

These materials are designed to be infused into existing and estab-
lished courses of study in life, carth, physical, environmental sci-
ences—in biology, chemistry, physics, and other science curricula.
Thirty units are developed on topics including acid rain, global
warming, atmospheric pollution, and ozone depletion, as cach relates
to scientific concepts in biodiversity. microbial respiration. physics.
chemistry, and meteorology. By dealing with global environmental
changes, these materials provide hands-on experiences, cooperative
and inquiry learning, and other research-based strategies. The materi-
als are to be published by Carolina Academic Press and disseminated
by Carolina Biological Supply Company and others.

This project translates and transfers the most current information on
this vital topic to teachers, to students, and ultimately to the general
public. GLOBE-NET helps teachers, students, and parents learn more
about science and is intended ta help create an informed citizenry that
is cognizant of scientifie issues of major international concern.
Cooperation between science education and the various science
departments at North Carolina State University and science education
at the University of Minnesota provides the expertise and breadth
necessary for the project.

Descriptors: Biodiversity, Chemistry, Cooperative Learning, Elementary
School. Global Change, Hands-On Actrvitics, High School. Inquiry Learning.
Interdisciplinary, Mcteorology. Microbial Respiration. Middie School.
Modules, Multidisciplinary. Parents, Physics, Research, Science

R.P.H. Chang
Northwestern University
633 Clark Strect
Evanston, IL 60208
(312)491-3741

Materials Worid Modules

9353833
$1.797.779
Start. S/1/94
(22 months)

The “Materials World Modules™ constitute a series of materials sci-
ence and technology kits designed to supplement existing mathemat-
ics and science curricula in high schools. The modules close the gap
between frontiers of research and science in classrooms, providing
open-ended experiences for both students and tcachers. Nine modules
cover basic materials systems, materials and society, and materials
conservation and the environment. The modules provide students
with hands-on experiences in design, synthesis, and cevaluation of
materials. The concepts of mathematics and science are reinforced in
the application of materials science and technology to product devel-
opment and manufacturing. Each module includes a self-contained
experimental kit. teacher and student manuals, a videotape showing
bow experiments are conducted—including safety instructions—and
a software package for data analysis and further modeling of the
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experiment. The products are developed by professoss in the
Materials Research Center at Northwestern working with educators
and high school science, mathematics, and technology tezchers. A
central electronic databank on materials will be maintainzd at the
Muaterials Rescarch Center.

Descriptors- Applications, Book. Chemistry, Computer Software  Databases,
Hands-On Activities, High School, Kits, Laboratory, Maier. s Science,
Mathematics, Modules, Physics, Science, Teacher Materials, Technology
Education. Videotape

John Kelly

Recording for the Bhind
20 Roszel Road
Pnnceton, NJ 08540

9252918
$289. 1S
Start: 7/1/93
(36 months)

Access to Science Materials for Print-
Disabled Students

A Comprehensive Listing System is created to incieas: the amount of
mathematics and science materials available in alternate formats
including braille, large print. recorded, and electronic form in Canaua
and the United States for blind and print-disabled stidents in grades
3-14. Four major organizations serving print-disabled persons in
North America are adding their bibliographic information to both the
APH-CARL and UNION national databascs. majer databases serving
Library of Congress users and institutions serving the visual-impaired
and print-disabled. The collaborative also invites more than 400 small
publishers and colleges with Disabled Student Services (DS5)
Offices on their campuses to contribute other titles not presently
inciuded on the database. Materials are available in several languages
10 accommedate users” nceds. As a part of this project. Recording for
the Blind (RFB) provides training to DSS offices on RFB standards
for recording science and mathematics materials to ensure uniform
quality. They also train users, educators, and librarians on the new
systems to increase use and minimize probiems associated with the
transition to college by print-disabled studerts.

Descnprors: Brailte, Databases. Elementary School, High School. Language.
Mathematies. Middle School, Postsecondary, Print-Disabled Students,
Science, Visually lmpaired

Diane Resek

Lynne K. Alper, Sherry Fraser, Daniel Fendel (Co-Plsy
San Francisco State University Foundation, Inc.
Department of Mathematics

San Francisco, CA 94132

(510) 658-6400

Y255262
$9.059.941
Start: 9/1/92
(42 months)

Interactive Mathematics Project

This project builds on Phase | of the Interactive Mathematics
Project. In Phase 1, a new 3-year high school mathematics curricu-
lum that embodies the National Council of Teachers of Mathematics
Standards was developed, pilot tested, and field tested for 2 years
with diverse populations. This new secondary mathematics curricu-
Jum eliminates tracking comp'etely and has proven to be effective
with all students at all levels. Phase [T builds on the work of Phase |

RIC
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by developing a 4th year curriculum; reexamining and then revising
all 3 years with the goal of improving continuity; writing supple-
mentary materials to allow greater teacher flexibility in meeting the
wide range of student needs; cunducting a thorough evaluation of the
effectiveness of the curriculum; assessing the various models of
teacher inservice; and disseminaiing the program widely through
large regional centers.

Deseriptors: High Scheol, NCTM Standards

Barbara Becker

Southwest Regional Laboratory
4665 Lampson Avenue

Los Alamitos, CA 9U720

(310) 598-7661

9450235
$1,796,038
Start: 9/1/94
(36 months)

Making Scientific Concepts Come Alive
Through Historical Dramatization and
Active Student Learning Strategies: A
History-of-Science Approach to High
School Physical Science

The Southwest Regional Lahoratory proposes to develop, produce,
field-test. refine., evaluate, and disseminate a series of cight instruc-
tional modules for secondary school physical science or general sci-
ence classrooms. Each module builds upon a videotaped portrayal of
a selected episode in the history of science—a history that is rich in
conceptual challenge, conflicting points of view, and cultural context.
The units will include statics, kinematics, dynamics, electricity and
magnetism, heat, light, the structure of matter, and modern problems
in physical science. Some of the portrayals will include building the
Brooklyn Bridge, Galileo’s observations of falling bodies, Emilic du
Chatelet and Voltaire's studies of collisions, Count Rumford’s experi-
ments with heat, Newton's studies of optics, and Marie and Pierre
Curie's experiments with radiation, Issues of stability and change,
scale and structure. and systems and interactions will be central to the
development of the maerials for cach unit. The materials should
motivate students who have shown little interest in scicnce, challenge
their conceptions of the structure and workings of the physical world,
and build greater understanding of the process and culture of scientif-
ic activity. The videos are supplemented with student rcading selec-
tions with both excerpts (rom original documents and maodern inter-
pretive text. Protocols for group and individual projects including
cooperative learning activitics, student presentations, and laboratory
investigations; teacher guides for class discussion and debate are also
provided. The videos are produced by a loeal television station,
KCET: evaluation is carried out at the Southwest Regional
Laboratory.

Descriptors: Cooperative Learning, High School, History of Science.
Modules, Physical Sciences, Teacher Materials, Videotape

9255709
$21.540
Start: 7/15/92
{12 months)

R Stephen Berry

Telluride Summer Research Center
P.O. Box 2255

Telluride, CO 81435

(619) 6Y8-2167
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Bringing the Arts into the Sciences

This project develops prototype materials bringing the methods ol the
graphic, plastic, and dramatic arts to the teaching of sciences—three
topics in science which are common to the experience of middle
scirool or high school students and are topics of current rescarch in
science. The materials are for teachers to implement in classes the
following year. The materials have input from students in a separate.
concurrent summer program at the same location. The participants
are teachers and MacArthur Fellows. The MacArthur Foundation co-
funds the workshop. The results ot the workshop may result m the
production of more materials using the methods of the graphic arts in
the study of science.

Descriptors: Art, High School, Middle School. Scicnee, Thenate Unils,
Waorkshop

Prissede Calabi

Technical Education Rescarch Center (TFRCY, Ine
Science Center

2067 Massachusctts Avenue

Cambnidge, MA 02140

(617) S47-0430

9252981
S1,377.077
Start. 7/1/92
(30 months)

The Changing Global Environment: An
Investigative Curriculum

Worldwide, there is a great and justifiable concern about global cli-
mate and environmental change: in the United States there is also jus-
tifiable concern over lack of science literacy. Both issues are
addressed through the development of this curriculum. This project
develops extensive modules on three ecological topics designed as a
second science course for high school students. The course assumes
that most students will have had a hiology course; however, o pre-
requisites, such as chemistry will be required. The module topics are
Carbon and Energy. Nitrogen, and Water. These curriculum materials
build on the sophisticated, low-cost monitoring technology alrcady

Aruitoxt provided by Eic:

developed by TERC. Conceptually, they use a constructisist approach
thands-on, active fearning. including research) to itlustrate the princi-
ples of systems and classical ecology. The carriculum addresses sev-
eral important concerns in science education and empowers students
1o understand the dynamic and interactive nature of ecosystems The
modules are ccologically oriented, integrated with several other sci-
ences, and developed for the upperclass-level high school student.
The materials are designed to be integrated into exssting curncula.

Deseriprorss Bromes, Constructisist Approach, Earth Sciences. Earth
Systems, Ecology, Eeosystems, Environment, Global Change, Hands-On
Activines, High School, Tntegrated Curricul.a, Modules, Science, Technology

Dasvid Crnismond

Technical Education Rescarch Center (TERC) Ine
2067 Massachusetis Avenue

Cambridge, MA 02140

1617) 547-0430

9252864
$656,232
Start (/1792
t18 months)

Terhnology for Science

Aseries of design chatlenges is developed to motivate high school
students of all abilities to study science in the context of practical
problem solving. Students rescarch, design, construct, and evaluate
sulutions to practical problems that iatrigue them. The challenges
draw on information from acrass the range of traditional science top-
ics. Solutions arise from group discussion and information analysis.
These materials augment and consolidate science learning and, more
importantly. generate process and practical skills, which are transter-
able to other circumstances. Such practical skills include team work,
information gathering and processing, evaluation, and applic stion of
knowledge to practical situations. Sample assessment strategies for
working with groups of students of diverse abilities are developed. To
help teachers and students find feasible solutions. a “Source Book™ is
produced. In addition, a teacher resource guide, suggesting sources of
materials, giving technical advice. and linkig the challenges to sci-
ence topics., is provided.

Descriptors High School, Physical Scieaces. Problem Solving, Real-World
Problems, Seience. Student Actinvaties, Supptemental, Teacher Materrals,
lechnology Education, fest

Keith Finkral

R Todd. T. Hughes (Co Plsy
Trenton State College
School of Technology

3 Arnistrong Hall

Trenton, NJ 08650-4700
(609 S30-76(0

Q4502449
S700.308
Start 1O/1/94
148 moenthay

Professional LINKS Project

Instructional materials that mtegrate mathematies. science, and tech-
nology cducation aie greatly needed. This project produces several
mstructtonal packages for sccondary school students: the packages
are consistent wath the standards from cach ol the disciplines. The
units are published as supplements in journals, such as T/ES
Masazine, The Technology Teacher, The Mathematies Teacher, and
The Science Tracher, to reduce the lead tme from development
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use, They are developed in a collaborative effort among teachers,
subject speciabists, and practivoners from science and industry. Locul
and national support is available (o help teachers and groups of teach-
ers use the materials. The research and evaluation component mea-
sures the impacet of the units and provides maodels for increased use.
The products include the units, teacher guides for use of the materi-
als, and support via clectronic means. Themes to be engaged include
setence and technology of sports, biotechnology, music. and fire-pre-
vention and control systems.

Descrprorss Elementary School, Hands-On Activities, Higsh School.
Matheniaties. Middle School, Mudiidiserplinary, NCTM Standards, Science.
Student Activinies, Teacher Matenals, Technology Education

Richard thidsan Yr55777
Greg Sales, Dasid Herl (Co-Plsy Sbf6,302

Twin Crties Public Tetevisian
KTCA Science Umit

172 East Fourth

St Paul, MN SSTGH

Start. /1793
(18 months)

Newton’s Apple Multimedia Collection

This project is to develop “Newton™s Apple Multimedia Collection™
from their unique collection of multimedia-hased seience instruction
materials built from the successful PBS series. These materials are
designed to stimulate ereativity and improve the yuality of teaching
and learning for all grade levels. This pilot project includes three
videodisks of 25 to 30 segments selected from over 200 in the arcas
ot physiecal, life, and carth sciences. Technology education is included
i many of the video segments and addressed in greater detail in the
printed support materials, The segments, which are cach 5 to 10 nun-
utes long, supplement active classroom learning. The program
wctudes the development of video teacher workshops, printed teacher
support materials and computer software. The videodisks are pro-
duced in Spanish and English, and there is also a videodisk version
for the hearing impaired. This project has a well-documented ration-
ale on conceptual change. curricujum development models. and
ellectiveness of videodisk technology and television usage,
Deserprors Computer Sattware, Earth Sciences. Elementany Schaal.
Hearmg Impaned, High School, Interdiseiphinary, Life Sciences. Middle
School, Multimedia, Physical Scrences, Spanish, Supplemental, Teacher
Aatenals. Teachers, Technalogy Fducanion. Videodisk

9252915
S1.2G69 900
Start- 8/1/92
36 moenths)

Catl R Pennypackel

University of Californa, Berkeley
Spave Serences Laboratory
Berkelev, CA V4720

(510) 4806-3235

The Hands-On Universe Project

This project develops eight supplemental m estigations i which su-
dents analyze astronomical images tiken by remote telescopes using
charge-coupled device detectors. Current and past mmages are to
hecome as.nlable trom the Automated Supernava Scarch, which
takes SO0 mmages per clear mght. The anatysis is done n the class-
room using [BM-companble muge processing software deseloped
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the University of California, Berkeley, for research work, The activi-
ties, intended for igh school astronomy, physics, or physical science
courses, provide hands-on investigations coupled with an in-depth
experience of engaging in science research using pawerful technolog-
ical tools. Telecommunications link students, teachers, and profes-
stonals in a genuine collaborative and apprenticeship-style interaction
that can lead to original research. The activities, generated by profes-
sional astronomers and teachers, include investigations of the mass af
Jupiter by measuring the motion of one of its moons, spatial dimen-
sions of the solar system, collaborative searches for varying sources,
and plotting light curves and distance to distant objects. Materials
include an introductory video, student materials, and software for stu-
dents to conduct their own image-processing activities.

Deserprors: Astronomy, Compater Software. Data Analysis, Hands-On
Activities. High School, Physies. Postsecondary, Science. Supplemental,
Technology. Telecominunications, Videotape

Herbert Thier

University of California, Berkeley
Lawrence Hall of Science
Berkeley, CA 94720

(SH0) 642-8718

9252406
SLA9L414
Start 1/1/93
(48 months)

Issues-Oriented Science for Secondary
School

“The Science Education for Public Understanding Program (SEPUP) is
composed of W0 1-y¢ir courses: a more concrete course tor middle
hool and & course emphasizing global issues for high schnol. The
courses siress issucs-oriented seience and the use of scientitic evi-
denee and risk-benefit analysis in making decisions. These courses
continue the emphasis of the Chemical Education for Public
Understanding Program (CEPUP) on socicetal issues involving the use
of chemicals, and they expand the scope of the program by dealing
with other issues in life, carth, and physical sciences and in technolo-
gy. The cight new modules cover many of the large themes of seierce
proposed in Project 2061 along with issues-oriented themes such as
evidence-based decision making, uncertainty and controversy. and
sience and social systenis, Course materials stress students as active
participants in doing science with the goal of developing independent
thinkers able to mahe evidence-hased derisions about issues in sci-
ence and technology. Materials include a teacher resource book, a stu-
dent text, project and extension activities, Kits, videotapes, and soft-
ware. Assessment of student learning is built into the materials.

Deseriprors Assessment, Chenustry, Computer Software, Deerston Making,
Earth Sciences, High School, Kits, Life Sciences, Middle School,
Multuhisciplinary, One-Year Curnicudum, Physical Sciences, Projecet 2061,
Serence. Socreial fssues, Student Activities, Feacher Matenalbs, Text, Videotape

9053644
53066.534
Start: /1M1
24 months)y

AMark B Dalson

University of Caltlorma, San iega
CRL-O126

9500 Gilman Drnve

1 aJolla, CAV200Y

(619 S3E 267X
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Learning Mathematics and Science Through
the Exploration of Sound

Computer-based materials are created 1o enable high school students to
develop specific concepts in advanced mathematics and trigonometry
through guided exploration of sound and hearing. The novelty of this
approach lies in its integration of science and mathematics to promote
active, situated learning and in its use of computer-generated manipu-
latives to fost . the development of physical intuition as a precursor to
mathematical abstraction. Computer-generated sound waves are audi-
ble and are displayed both graphically and as an equation. Changing
the sound or the graph or the equation produces appropriate changes in
the other representations. Operations are performed on the waves in
various “rooms,” so that waves can be manipulated, added, multiplied,
ete., and trigonometry, vector addition, logarithmic behavior, and
Fourier series can be studied. The materials are field tested in arca high
schools and used in pre-service and in-service teacher education pro-
jects under a subeontract with the University of California. Irvine.

Descriptors: Computer Software, Founer Series, Hearing, High School, In-
Service Training. Integration of Science and Mathematics, Mathematics. One-
Semester Curriculum, Sound, Trigononietry

Kenneth Suslick

Steven Zumdahl (Co-P1H

University of Hllinors, Urbana

152 Computer Applications Buitding
605 East Springfield Avenue
Champuign, 11. 61820

(217) 333-2794

9154132
$262,661
Srart; 471792
(24 monthy)

Visualization in Teaching Chemistry:
Exploring Concepts via Interactive
Visualizations

The National Center for Supercomputing Applications (NCSA),
working with a national group of high schoal chemistry teachers.
develops two modules—one on chemical bonding and the other on
salvation—based on interactive scientific visualizations and anina-
tions under student control. The students use microcomputers in the
classroom for visualization and use a phone modem to access simula-
tion software developed at NCSA, under separate funding. for
rescarch projects. The goal of the project is to enhance the chemistry
curriculum by cnabling students to manipulate visual representations
of abstract concepts and explore those concepts, thereby bringing the
studying of chemistry closer to the doing of chemistry. The modules
allow educators to explore and evaluate new pedagogical approaches
to teaching and learning chemistry at the precollege level. taking
advantage of both the dynamical. three-dimensional nature of the
subject and of advances in technology.

Descriprors: Animation, Chemistry, Computer Stmulations, Computer
Software, High School, Interactive. Modules, Science. Supplemental.
Telecommunications, Visualization

Willium ) Gerawce
Jose Mestra, William H Leonard, Robert

9255713
4883438
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DuFresne (Co-Pls)
University of Massachuserrs, Amherst
Department of Physics
Amherst, MA 01003
(4133 545-3774

Start- 3/1/93
(36 months)

Minds-On Physics: An integrated
Curriculum for Promoting Concept-Based
Problem Solving in Physics

~ year-long physics curricutum for high school students is designed
to develop and integrate conceptual knowledge within problem-solv-
ing contexts. Students interact with other students and teachers in
using concepls to analyze and solve goal-free. open-ended problems;
in exploring the meaning of concepts through inquiry and hands-on
aclivities; and in organizing tbeir conceptual knowledge in ways that
highlight the major ideas in physics. The curriculum is action-orient-
ed. is consistent with constructivist epistemology, and illustrates the
power of applying concepts other than formulaic approaches to solv-
ing problems. The modules cover the standard topics in high schoot
physics courses and can be used as supplements to other approaches
or as a stand-alone curriculum. The materials consist of a terse stu-
dent reader, modeling activities, hands-on/inquiry activities, and a
teacher’s manual that contains the above plus information on precon-
ceptions and suggesticns for using other materials. This project is
based both on a successful pilot project, which evaluated the
approach in four cthnically diverse high schools, and on cognitive
rescarch on learning and problent Lolving.

Deseriptors: Book: Conceptual Leaming. Constructivist Approach, Hands-on
Activities, High School, Inquiry. Modules, One-Year Curriculun, Open-
Ended Problems, Physics, Problem Solving, Supplemiental, Teacher Materials

John J. Clement
University of Massachusetts, Amherst

9150002
$544.493
Start: 5/1/91
(36 months)

Scientific Reasoning and Rescarch Institute
Hasbrouck Laboratory

Amherst, MA 01003

(413) 545-5804

Methods for improving Teaching Strategies
in Science

Recent researeh has indicated that it is surprisingly difticult for stu-
dents to achieve conceptual understanding in many fundamental top-
ics in science. The primary focus of this project is learning studies
aimed at fostering conceptual understanding. In such studies, individ-
uals or pairs of students are taken through a lesson sequence and
encouraged to think aloud during the sequence. A specific goal of the
project is to develop exemplary lessons that can foster canceptual
change in difficult arcas. A more general goal is to identify critical
learning processes and teaching strategies in successful science
lessons that can guide curriculum developers and teacher trainers in
other science arcas. On the basis of preliminary studies, the project
proposes to develop a set of learning-study methodologies that use a
combination of descriptive and experimental methods. In additian to
determining whether students do in fact learn from the lessons, the
studies focus on identilying which teaching strategies are critical and
why students learn from them. Majar outcomes of the project include
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(1) a set af exemplary science lessons for promoting conceptual
change; (23 new metnadologies for conducting learning studices in
educational research: (3) descriptions of critical learning processes:
a1 d (4) descriptions of general teaching strategics for use in science
le.sons in other areas.

Descriprors: Conceptual Learning, Critical Thinking. Expernimental Methods,
High School, Physics, Research, Scicnee, Supplemental, Teaching Strategices

Robert G Fuller

Aean A Zollman (Co-Ph

University of Nebraska, Lincoln
Department of Physics and Astrononty
14th and R Streets

Lincoln, NE 68588:0109

(402) 4722790

Every Physics Teacher’s CD-ROM Toolkit

G054654
$1.753.508
Start 77191
(18 months)

A CD-ROM is produced with materials that give all physics teachers
aceess 1o a large collection of professionally useful information. The
materials include tricks-of-the-trade, demonstration examples, labora-
tory experiment suggestions, scientific equipment catalogs. texthook
publishers, physics lesson plans. reprints of articles on teaching, and
articles abaut significant concepts. The sources of material for this
CD-ROM include Physics Teacher Resource Agents, physics jour-
nals. carlier commissions on college physics, out-of-print classics,
and commercial supply houses. The materials are being screened by a
panc! of teachers, and the resuiting CD-ROM is evaluated by teachers
of varying abilities. A software package is developed so that the
information can be retrieved by both expert and novice teachers, as
well as by students. Extensive workshops acquaint teachers with the
use of the toolkit,

Descnprorss Attidles, CD ROM, Computer Software, Demonstrations. High
School. Kits, Lesson Plans. Physics, Resource Matenals, Teacher Matersals

Manuel P Bernozabal

L'niversity of Texas, San Antonio

San Antonio Prefreshman Engincenng Progran
San Antonio, TX 78285-0661

(512)691-5524

9150098
$204,564
Start. 7/15/91
(18 monthsy

Texas Prefreshman Engineering Program
Writing Project

This project develops and distributes a complete kit for starting and
conducting an intersention program for high school students, particu-
larly minontics and women, considering a career in science and
mathematics. This kit, based on the San Antonio Prefreshman
Lngmeering Program (PREP). consists of curnculum materwls and
operational materials.

The textual materials include modules in Logic and its Application 1o
Mathematics. Problem Salving. Introduction to Engineering,
Computer Science, Algebraic Structures. Introduction to Physies.
Introduction to Technieal Writing, and Introduction to Probability and
Statistics—all of which are academic components in the tirst, second.

RIC BEST COPY AVAILABLE
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or third year of PREP and were developed by the PREP writing
teams. These teams consist of callege and high school teachers. as
well as some students who have gone through the PREP program.

The operational materials include program brochures, sample appli-
cation forms. follow-up survey forms, and statistical table forms.
Copies of these materials are made available at cost to those organi-
zations interested in starting such an intervention progran.

Descriprors: Careers, Engineering, High School. Intervention, Kits,
Mathematics, Minorities, Modules, Physics. Problem Solving, Science.
Statistics, Women, Writing

Merrill K. Ridd

EDU-TEC

P (). Box SBOGO

Salt Lake City, UT 84158-0066
(801) S84-4457

9350523
$100,000
Start: 8/1/93
(18 months)

Enriching American Science Education and
Global Understanding Through New
Technologies

A growing worldwide supply of environmental data. the availability
of sophisticatcd and inexpensive computer-hased hardware, and the
development of user-fricndly, flexible software makes possible the
development oy modules which can put students in touch with the
world at any scale from the locality of the student ta the world at
farge. Many national and international organizations arc networked
and committed to collecting and sharing increasing volumes of Earth-
environmental data. There is a growing awareness of gleoal change
and environmental stress and the responsibility humans have for
these conditions and their amelioration. Students can and should be
part of the quest to explore these questions in new ways. Through
hands-on image analysis and Geographic Information Systems (GISHY
digital map manipulation, secandary school students can overlay
remote-sensed data to see vital relations at the interface between
humans and the natural world. Two modules, of' 2 weeks duration, are
developed in this pilot project: one is global in perspective such as
decertification or tropical deforestation; the other concerns local con-
ditions such as water use. The modules are developed by teachers,
seience educators. and scientists working together and are ficld tested
n diverse locations. The software runs on a 38G-cquivalent computer
that has enough memery lo accommodate ArcView tiles and that has
4 megabytes of RAM. The project is governed by a national advisory
hoard and has two external evaluators to document the etfects on stu-
dents und teachers.

Descnprors: Computer Software, Data Coilection. Environment, Geography.
Globz! Change, Hands-0On Actaties. High School. Modules, Remote Sensing

Raymond Kee ]

Janies Stuart. _ouise Elbaumi(Co-Ply)
University of Wisconsin, Madison
Department of Medical Geneues

750 University Avenue

Madison, Wisconsin S3706

(708) 262-1234

9252950
$542.049
Start: 4192
(36 months)
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Development of Elementary, Middle, and
Secondary School Instructional Materia!s in
Genetics and Biotechnology

This project develops and revises instructional materials for K12
hased an geneties activities that have been developed by classroom
teachers. These 60 geneties activities (20 clementary, 20 middle
school, and 20 high schooly can also he integrated into existing sci-
ence texts. They address geneties in several contexis. Same integrate
genetics content with arts or language curricula. Others address issues
of geneties in social and personal contexts. In addition to the develop-
ment ol geneties modules, workshops illustrating project use are held
at nationat professional conferences ta share these and ather activities
with teachers ad the precollege level.

Desenprors: Biology, Botechnology, Book, Content Integraton, Curriculun,
Elementary School, Ethies, Geneties, High School, Inguiry. Life Sciences.
Middle School, Maodutes, Societal Issues. Supplemental. Teacher
Lnhancement. Workshap

John W Moaoore

John Lagowsky (Co-Ph
University of Wisconsin, Machson
Departivent of Chernistry

750 Umiversity Way

Madison, W 53706

(O0R) 262-5154

Q154099
S22
Start ¥ 1/92
6 monthay

The Images of Chemistry

A series ol video images 1s produced: the sertes can be used ma vari-
ety ol formats ta enhance student-teacher and student=subject-matter
interactions in chemistry education. The video, which extends the
range of video images shown an the Pertodie Table Videodise pro-
duced by the same developers, shows prinwrily chemicals, their reac-
tons, and their practical applications. These videodisks allow a great
deal of descriptive chemistry to be intradiced inan mteresting wa
into heginning courses. In addition, some hard-to-visualize theoreti-
cal construets of chemistry are included. Histarically. important peo-

Aruitoxt provided by Eic:

ple. artfacts. experiments. and dacaments are shown includig the
contiibutions of those fron groups underrepresented in chenistry.

The completed images are distributed, on videodisk, through Journal
of Chemical Educarion: Sofnvare and are also available for future
publication in other formats. Example lessons based on the published
videodisks in both computer-interactive and stand-alone maodes are
pravided. The materials are suitable for use in grades 8-12 and also
inintroductory courses in 2- and d-year calleges.

Deseniptors: Applications. Chemustry, Demonsgranions, High Schoul, Histony
of Science, tnteractive, Middle School. Postsecondary, Science. Student
Activities, Supplewental, Text, Videodink

B Joseph Clark
Videodiseorverny

1700 Westlane Avenue North
Seattle, WA QY

£200) 285-54(X)

V353033
$1.228.985
St /15794
18 monthy)

Genetics Today: Understanding the Human
Genome

The Human Genome Project has brought to the pubhic view the
importance and excitement of genetics in our society. This videodisk
project Tocuses on that project and especially biocthics o motivate
the study ef the fundamentals of malecular and cell bialogy and
genetics, The 9-week curriculum is isstes-oriented because inereas-
mgly individuals will be faced with making family, carcer. and med-
1cdl decisions pased upon this knawledge. The modules are entitled
“Fundamental Conceprs.”™ “Fhe Human Genome,” “Developmental
Genenes,” “Human Genenes.” “Poputation.”™ and “Evolutionary
Geneties.” Themes are developed in cach arca relative to the human
orgamsnt. with Tocus on modem molecular mechanisms of inhen-
tance, DNALRNAL genes and their variable expression, congenital
defects, the humian genome, and biaethical considerations of geactic
technologies. Critcal thinking and problem-solving ahilities are
emphasized to create i@ body of students who will continue 1o under-
stand the issues refated to genetices. The videodish-based materals are
comdinated with biology courses developed under Nationdl Science
Foundation funding. Appropriate roic models from groups under-rep-
resented inscience. as wellas carcer information, will be pravided. In
addition to the videodisks. the materials include a textual encsclope-
dia of modern geneties, computer software (o control and search the
disk and the enexclopedia, and lesson plans. The materials are pilot
tested in dnverse focations, Teacher workshops and an on-line bulletin
haard are available.

Desonpreny Brologs, Caneers, Cell Biology, Compiner Software. Cnneal
Fhinking, Ethies, Genenes, High School, Homan Genomne, Molecnlar
Bralegy, Problem Salving, Seactat baues, Teacher Marerals, M ideadisk

Mary Paden

World Resonrees fnstine
Depastiient of Pubhications
1700 New York Avenue, NW
Washingion, DC 20006
2021638 6K

UIS8807
Q224482
S, 77193
e monthsy
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World Resources Datascope

This project propuses (o ereate an inferaclive conmpuier progrim and
database titled Datascope that is a storehouse of environmental infor-
mation. The most comprehensive data now available on naturat-
resource and enviropmental 1ssucs in 146 countries of the warld are
used as i source of information for this program. Students are able to
manipulate this database, add their own data. and seck salutions to
environmental problems with the aid of developed support materials
and an education software program. The project is well designed and
would make g svaluable environmentad ditabase available inaninter-
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active tormat that students could use in solving real prohlems.
Sludents, using these materials, would gain experience in daga manip-
ulation, mapping. analysis, data use and understanding. Portions of
the program could be used in the social seiences cqually well. The
World Resources Institute, the Technical Education Research Center.
and the Canadian Space Agency work collaboratively to develop o
Student and teacher puide for data analysis and interpretation.

Descriprars. C-ROM, Computers, Computer Software, Dara Analysis,
Databases, Ecology, Environment, Environmental Science, Geography, High
Sehool. Middie Schoot, Problem Solving, Real-World Problems, Socal
Serences, Supplemental, Teacher Mareriuls

BEST COPY AVAILABLE
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Gl Burnil 9053648
Barbara Baitar (Co-PI STI00.000
Amcncan Stansucal Associanen Start 171791
1429 Duke Street (36 months)
Alexandria, VA 22311 W02

(70316841221

A Data-Driven Curriculum Strand for High
School Mathematics

This 3-year project is a natural extension of the highly acclaimed
Quanitative Literacy Project. W produces aset of 10--12 modules that
integrate statistical concepts mto the algebra, geomelry, trigononetry,
and functions strands ol a revitalized grades 9-12 curriculum. The
expanded coverage of statistival opies is tied to a detailed scope and
sequence plan to facifitie implementation in conventional course
structures.

Within cach module. the students” understanding of mathematical
coricepts evolves through the process of posing questions, collecting
relevant Jdata, analyzing the data, and discussing the results. Modules
foster problem sofving, cooperative learning, communication. project
work. and reflect the use ol doth computer and graphing calculator
icchnologies. The development and application of alternate pupil
assessment methods form an mtegral part of the project materials. A
reacher support manual and a series of leadership workshops for pur-
poses of dissemination are also heing produced.

Deseornptorss Caleulators, Computers. Data Analysis, Data Collechon . tigh
School. Ingairs, Mathemanies. Modales. Motluycar Curncalum, Problem
Salv- L Suanrstics

L Atchael Perry 9150117
Gan D) Kader «Co Pl RN T
Appalachtan Stae Umsersin Start 771801
Separtment of Mathematical Scences
Bowoae ., NC 28606

17014y 2623050

STAT-MAPS

(0 months)y

STAT-MAPS. a 3-vear project, prepares mstructional materials for the
teaching of statistics in grades 9-12 The projectas informed by the
Quantitative Literacy Project and statistical education work in the
United Kingdom. 1t builds on the deseloper’s SIM-PAC project.
which developed ciassroom materials and software for teaching prob-
ability concepts throngh smulation model building.

The project materrals are field tested by teachers who have heen
enhaneed through the NSE Teacher Enhancement projeet. STAT-
LINK, which is preparmg 24 resource teackars Troni throughout
North Caroling to provide leadership inan evolvimg statistics curricu-
lem in the state. The progect is producmg a student text a tleacher’s
mantal. and an activittes mamial o support 4 statisties curriculum
rooted 1 eperiential learning through engagement i cyploratory
and expenmental statstical problem solving.

The tole ot data s preemment - data colleenion, destgn, and mersure-
ment 1deds are o be present meeveny prohlem. Provisions are bemg
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made for cycles of extensive testing, review, and revision of the
materials. Projeet evaluation will include systematic monitoring and
recordkeeping of classroom teaching processes involving use of the
materials, cognitive assessment of students” statistical thinking, and
dassessment af student and teacher attitudes.

Desenprors: Assessment, Conipaters. Data Analysis, Data Collection, High
School, Mathematics, Problem Solving, Stalisties, Student Activities, Teaclier
Materials, Text

0258724
NG28.688
Start 3/1/93
(22 months)

Robert Devaney

Boston University
Diepartmient of Mathematies
Boston, MA 02213

(6173 3534560

Chaos and Fractal Teaching

The purpose of this project is to develop teaching matcrials that will
allow high school teachers to introduce various concepts from dynan-
cal systems theory and fractal geometry into the high school cutricu-
tum. The project will include the devclopment of approximately 15
modules, cach dealing with a single topic trom fractal geometry or
dynamical systems. Some modules will be able to be used indepen-
dently: some wil! be developed 0 be used in a sequence of suceessive
cliass sessions. Each module wilt contain background materials, pre-
liminary student worksheets, a short video, and suggested follow-up
avtivities. Specific materials 1o be developed include videotapes, soft-
ware, Hypercard stacks, worksheels, and teacher guides. The aimis to
help teachers show students the vitality of modem mathematics wiih
material that complements and enhances the standard high school cur-
riculum. Also planncd is a 2-week summer institute to train teachers o
bring these ideas from miadern mathematics mta their classrooms,

Descnprors: Compaters, Computer s fiware, Dypamicad System Theory
Fractal Geomerry, High Scheol, Mathematies, Modules, Student Activities,
Supplenwental, Teacher Matenabs, Videolape

LSO82
$2.033,538
Stast: 5/15/91
(36 months)

Tom M Apostol

Cahfornia Institate of Technology
Departivient of Mathematics

1201 East Califorma Boutevard
Pasadena, CA 9128

(818 356 3759

Project Mathematics!

This preject produces professional-quality videotapes on mithemati-
cal opics for high school students. The tapes nse computer-generated
anitation and are structired so that there will be inleraction between
the tapes. the teacher, and the students. Interaction is accomplished
by workbook references which contain student activities that accom-
pany the tapes. The tapes are disseminated by a consortium of state
organizations, as well as the National Council of Teachers of
Mathematics and the Mathematicat Association ol America Furiher
distributions oceur with the tinancial support ot various foundations
All materials are made avatlable on a nonprofit basis through the
Cahfornn Indhtute ol Technology hookstore
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Peseniprors: Ammation, High School. Mathematies. Student Activities,
Supplemental, Videotape

Tom M. Apostol

Califormia Institute of Technology
1201 East California Boalevard
Pasudena, CA91125

1818) 356-6811

Project Mathematics! CD-ROM Research

0352762
EREN Ik
Starte Y/ 1794
(4 months)

This planning grant supports the determination of how best to pro-
duce interactive multimedia CD-ROM versions of existing and future
modules of “Project Mathematies!,”™ a series of prafessional broadeast
quality computer-animated videotapes on various topics in bhasic
mathematics at the secondary level. These topics range from geome-
try to trigonometry, algebra, and maodcling. Information about multi-
media piayback bardware, soltware tools, design, production, and
technical support is being gathered by examining existing production
tools and software, aiending semmars and conferences, interviewing
and consulting knowledgeable colleagues and representatives ol
appropriate companies, and studying trade journals.

Descriprors: Algebra, Animation, CD-ROM, Geometry. High School.
Modeling, Trigononietry

June Ellis

The Hartford Atlincee for Marthematios
and Science Educianion

CBIA Education Foundation

370 Ay luma Strect

Hartford. CT 06102-2022

(203) S47-1661

V255251
$3,736.315
Start: 9/1/92
(48 months)

The Secondary Mathematics Core
Curriculum Initiative

This project develops a 3-year high school mathematics curniculuni, a
transition course for college-bound students for the $ih year, and two
additional caurses for the 4th vear for students not planning to attend
college. In-service enhancement of teachers is an important compo-
nent of this project. Training videos are included. Materials are devel-
oped by the Hartford Altiance for Mathematics and Scicnce
Education, a coaltian ot businesses, educators, universities, public
schaols. parents, and concerned citizens who carlier ¢reated a 9th
arade curriculim, which forms the basis of this effort.

Desersprors: High School, In-Serviee Tramung, Mathematios, Muluyear
Curriculum, leacher Enhancement. Videotape

Y255212
Stelollo
Start 8/1/92
(60 months)

Solomon A Garfunkel

Consortium for Mathematics and
fts Apphcations (COMAP)Y

Departinent of Mathenuaties

60 [owell Strect

Arhington, MA 02174

16171 41750000
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Applications/Reform in Secondary
Education (ARISE)

This S-year praject develops a 3-yeur secondary school mathematies
curricutum. This curriculum consists of a 9-11 core which is applica-
tion- and modeling-based. Many of the models are based on
COMAP's extensive collection of application modules. The materi-
als—which incorporate computer and calculator experiences, a video
applications library, appropriate assessment instruments, and teacher
manuals—are developed by the project staff and a 30-member writ-
ing team including many high school teachers. The Educational Film
Center also assists with video development. Rutgers University and
the University ot Wisconsin, Madison, direct the lield testing. The
Freudenthal Institute of the Netherlands assists in the development of
appropriate assessment strategies.

Descriprors: Algebra. Applications, Assessment, Caleulators, Conprehensive,
Computers, Curriculum Framework, Geomietry. High School. Integrated
Curriculu, Mathemaues, Multiyear Curriculum, Teacher Materials, Teat,
Videotape

Solomon A. Garfunhel

Consortium for Mathennies and
lts Applications tCOMAP)

Department of tathenianes

60 Lowell Street

Arlingron, MA 02174

(617)437-5640

Geometry and Its Applications (GEOMAP)

9154090
$1.562.464
Start: 171792
(48 months)

This project develops 20 modules from which alternative curricula
are canstructed. The program initiates an attempt at a major relorm in
the content and methodology of teaching geometry in American high
schools. The intent is to give students a richer understanding of geo-
metric facts and methodologies, mathematical concepts at the heart of
geomeltry. visual thinking, and the relevance of gcometry to daily life.
Final products are disseminated nationally through COMAP and a
commercial publisher.

Deseriprors: Geonerry., High School. Mathematics, Modules, One Year
Curriculum. Supplemental

Y15327.
$259,459
Stat: 8/1/91
124 monthsy

Lawrence C Moore, Jr
David AL Smuth (Co-Ph
Duke Universuy
Departiment of Mathematies
211A Physies Butlding
Durham, NC 27706

(919) 66(0-2822

Dissemination of Project CALC Methods
and Materials

Third-semester caleutus materials are completed for teaching three
semesters of caleulus as o laboratory course in college. The current
work includes the expansion of the repertorre of classroom and labo-
ratory projects, development of versions ol alternate sottware and
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hardware environments, and completion of a high school version of
the course. The methods and materials for all threc semesters are
cvaluated and widely disseminated by workshops for college-level
and precollege-level faculty, by continued publication af a newsletter,
and by production of preliminary materials.

Desenprors: Caleulus, Computers, Computer Hardware, Computer Software,
High School, Mathematics

Albert AL Cuoco

Education Development Center (EDC). Ine.
55 Chapel Streecl

Newton, MA 02101

(619) 965-6328

9252952
$2.150.186
Start: 8/1/92
(48 tnonthys)

Priming the Pump: Connected Geometry

This project develops a set of curriculum materials and accompany-
ing teacher-supporl materials that use geometry to bring a culure of
mathematical exploration into the classroom and to inlerconnect stu-
dents” expericnces with various parts of mathematics. The materuals.
which rely heavily on existing geometry software and hands-on activ-
ities. include (1) a library of student activities designed so they can be
used to torm coherent units addressing specific content and themes,
(2 a Curriculum Map Maker designed to help teachers sclect activi-
ties and sequences of related activities. ranging from extensions of
existing geomelry courses o completely new courses: and (3 a Self-
Guided In-Service Package to help teachers learn to make effective
use of the toolkit and to explore the new models of teaching embod
ted in the activities. The activities are designed to foster students’
development of mathernatical ways of reasoning, analyzing. and
communicatmg: to link geometry to science. technology, art, and
other areas of students’ experience; and to link geometry (o important
ideas in ather arcas of mathematics including algebra. analysis, num-
ber theory, and tinear algebra.

Deseriptors: Computer Simulanons, Computer Software, Geamerry, Hands-
On Activaties, High School, In Serviee Traming, Kits, Mathematies, One-Year
Curriculum. Problern Solving, Student Acnvities. Supplemental, Teacher
Matervals

Thomas DeRaose
Envisicn Interactive
504 Briar Road
Bellmgham, WA 98225
(206) 676-7 145

0350228
S50, 000
Start 8/15/94
27 months)

High School Mathematics Courseware:
Utilizing Real-World Problem-Solving to
Teach Mathematics

The preparation that students receive in kindergarten through grade
12 and college is no longer adequate to sustain our nation’s superion-
ty in mathematics, seience, and technolagy. A mnjor educational
reform is essential. The National Councetl of Teachers of Mathematies
(NCTM) Currrcutum and Evaluatton Standards provide excellent
direction for changes i mathematies education and have inspired the
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development of this real-world problem-selving high school mathe-
matics courseware, With this courseware, teachers can base their
instruction on real-world problems to be solved using mathematics
and provide their students with the power of computing technology to
do so. The courseware consists of (1) a set of 60 simulated real-world
problems that require practical solutions; (2) a sct of 15 mathemati-
cal, measurement, and data-collection computing utilities; and (3) a
teacher guide. Students are invited 1o explore problems, implement
problem-solving strategics, apply the appropriate mathematical con-
cepts, select and apply the computer utilities they think are appropri-
ate. and determine whether or not the problems have been adequately
solved. This courseware is availabic in CD-ROM-based multimedia.
as well as videotape and stand-alone computer software.

Descriptors: CD-ROM, Computer Software, Courseware. Elementary Sehool.
High School, Mathematics, Middle School, NCTM Standards. Real-World
Problenis, Teacher Materials, Videorape

Maunce Bazin
Exploratorium

3601 Lyon Street

San Franciseo, CA 94123
(415) 563-7337

9450279
$387.940
Start: 9/1/94
(17 months)

The Multicultural Science and Mathematics
Snackbook

The Exploratorium Teachers Instituie proposes to develop, test. and
distribute three multiculural science and mathematics monographs
for use in middle and high school classrooms. Alter extensive class-
room testing, the three monographs will be revised and combined
into one book Tor national dissemination. These publications will (1)
present science and mathematics through tools and designs from a
variety of world cultures and (2) provide related hands-on. investiga-
tory activitics for students. The philosophy and format of the publica-
tions will be based on the successtul Exploratorium Science
Snachbook. The initial publications will be self-published and distrib-
ated. A revised product, based upon feedback from initial users, will
¢ published commercially. The proposed publications are designed
10 increase awarencss of multicultural issties for all students. while
making science more relevant and approachable to minority students.

Deseriptors: Book, Hands-On Activities, High Scehool. Mathemanies. Middle
Sehool, Mmorities, Mulucuhural, Scienee, Student Activities

YO54655
S990.517
Stat S/191
(30 months)

Steven Heard
Shelley Bechman. Rob Mikunya tCo-Pls)
Foundation for Advancements
in Science and Education
1801 Wilshire Boulevard, Suite 215
Los Angeles, CA 90010
(213)937-9911

“Futures with Jaime Escalante”:
Motivational Mathematic: Video Series
Grades 7—-12
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This project develops videotape malterials to enhance student interest
i mathematics. These videos show students the world of oprortunity
open to those with good mathematical skills. [n particular, the videos
involve women and minoritics, thus providing role models for
women and minority students. Each video involves Jaime Escalante
and people who have successiully applied mathematical skills in their
chosen profession or job. The materials include teacher materials for
each video. Teacher materials provide supplementary information for
the teacher to use in leading discussions concerning the mathematics
involved.

Descriptors: Caneers, Female, Group Discussion, High School, Mathematics.
Middle School. Minorities. Supplemental, Teacher Materials, Videotape

Jerald Murdock

Interlochen Arts Academy Mathematies
Inteclochen, M1 49643

(6101276-9221

9154310
$92.767
Start. 61492
124 months)

Graphing-Caicuiator-Enhanced Algebra
Project

This project develops instructional materials Tor incorporating the use
of graphing calculators in algebra. The lessans and “investigations™
using graphing calculators are designed for direct use by the students
and include materials for the teachers to aid them in the use of mate-
rials. Transitional materials that help the student make the leap from
simple caleulators to graphing calculators and that provide an carly
introduction to experimentation in mathematics are developed. The
project personnel provides in-service workshops for teachers, both
during the vear and in the summer. These materials are published in a
monograph by the Michigan Ceuncil of Teachers.

Descriptors: Caleulators. High School, In-Service Trimmmg, Mathemanes.
Middle Schoal

Aruitoxt provided by Eic:
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Donald Esterling Y255718
Microcompatibles, Ine $547.600

301 Prelude Drive
Silver Spring. MDD 20901
(201) 5923-5151

St S/1/923
136 months)

Manufacturing Technology Learning
Modules: Integrating Mathematics and
Technology Education Curriculum

This project develops materials that are used with existing computer-
assisted design software, developed by Microcompatibles under a
National Science Foundation Small Business Innovation Rescarch
grant. The software creates a hlock on the screen; the block can be
cut and drilled to make a part by using casy-to-learn commands. The
student secs the part being cut on the sereen and can zoom in and
measure different areas of the part. Once the instructions for cutting
have been completed. they can be sent by network or modem to a
shop in which the part is actually made and sent to the student. This
helps students learn three-dimenstonal visgalization and intearate
technology and math curnicula. The materials are designed to moti-
vate the study of mathematics in a technologieal contest.

Descriprors: Appheations. Computer- Assisted Design, Computer Software,
High School. Mathemances, Real-World Problems. Technology Education.
Three-Dimensional Visualization

Jo Ann Luty

North Carehina School of Saence and Marthematies
PO, Box 2418

West Club Boulevard and Bread Street

Durham, NC 27705

(919) 286- 3366

9252901
634,392
Start 8/1/92
6 months)

Contemporary Calculus for the High School
Classroom

This 3-vear proje it develops materials for an applications-oriented
caleulus course designed far the high school classroom. Materials
include (11 a complete text far a two-semester, single-variable caleu-
lus course. (21 a laboratory manual for full camponent of computer
laboratory experiments, and (3) an alternative complement of labara-
tory experiments for graphing caleulators.

Descrprors Appheations, Calculatons, Caleulus, Computers, Computer
Soltware. Thgh School. Mathematies, One Year Curreuium, Postsecondany.
Text

R PH Chang
Northwesiern Pnversity
633 Clark Street
Evanston, 11 60208
(21214913741

Materials World Modules

9151383
SL797.779
Start. S/ 94
(22 monihs)

The “Materials World Modules™ constiture a0 series of muaterials sei-
ence and technology hits designed to supplement existing mathemat-
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ics and science curricula in high schools. The modules close the gap
between frontiers ol research and science in classrooms, providing
open-ended experiences for both students and teachers. Nine modules
cover basic materials systems, materials and socicty. and materials
conservation and the environment, The modules provide students

with hands-on experiences in design, synthesis, and evaluation of

materials. The concepts of mathematics and science are reinforeed in
the application of materials science and technolugy to product devel-
opment and manufacturing. Each module includes a scltf-contained
experimental kit, teacher and student manuals, a videotape showing
how experiments are conducted—including safety instructions—and
a software package for data analysis and further modeling of the
experiment. The products are developed by professors in the
Materials Rescarch Center at Northwestern working with educators
and high school science, mathematics, and technology teachers. A
central electronic databank on materiats will be maintained at the
Materials Research Center.

Descriptors Applicaions, Book. Chemistsy. Computer Sofisare. Databascs,
Hands-On Activities, High School, Kins, Laboratory, Malenals Science.,
AMahematios, Modules. Physies, Science, Teacher Materials, Technology
Educanon, Videotape

9255262
$9.059 941
Start: 97192
142 months)

Drme neseh

Lynne K Alper. Sherry Fraser, Daniel Fendel (Ca-Plsy
San Francisco State Unpersity Foundanon. Tne
Department of Mathematios

San Francisco, CA 94132

15101 65% 6400

Interactive Mathematics Project

This project bugtds on Phase | of the Interacuve Mathematies Project.
In Phase I, @ new 2-year high school mathematies curricahim that
embodies the National Coungil of Teachers of Mathematics Standards
wis developed, pilot tested. and field tested tor 2 years wathi diverse
populatians. This new secondary mathematics curdiculum climinates
tracking completely and has proven to be effective with all students at
all fevels. Phase 1H builds on the work of Phase | by developing a 4th
vear curticulum: recxanumng and then revising all 3 vears with the
coal of improving continuity: writing supplementary matenals 1o
allow greater teacher flevibihity in mecting the wide range of student
needs: conductimg a thorough evaluation ol the effectiveness ol the
curriculum: assessing the various models ol teacher inservice: and
dissenunating the progiam widely through large regional centers.

Deseriprors High School, NCTM Stapdards

Keth Finkral Q150249
R Todd. T Hughes (Co-Piv 766,368
Tienton State College Start 071793
School of Technology
IAtmstrong Hall
Trenton, NJ 08650 4700
(H09) S0 76

I8 monthsy

Professional LINKS Project

Instractional materials that integrate mathenatics, saienee, and tech-

Q
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nology education are greatly needed. This project produces several
instructional packages for secondary school students; the packages
are consistent with the standards from cach of the disciplines. The
units are published as supplements in journals, such as T/ES
Magazine. The Technology Teacher, The Mathematics Teacher, and
The Science Teacher, 10 reduce the lead time from development to
use. They are developed in a collaborative effort among teachers,
subject specialists, and practitioners from science and industry. LLocal
and national support is available to help teachers and groups of teach-
ers use the materials. The rescarch and evaluation component mea-
sures the impact of the units and provides models for increased use.
The products include the units, teacher guides for use of the materi-
als. and support via clectronic means. Themes to be engaged include
scienee and technology of sports, biotechnology. music, and fire-pre-
vention and control systens,

Deseriptors: Elememary School, Hands-On Activities, High School,
Mathematics, Middle Sehoot, Muliidisciplinary, NCTM Swundards. Seience.
Studem Activities, Teacher Materials, Technology Education

Mark B. Dulson

Liniversily of Califorara. San Diego
CRL-O126

9300 Gilman Drive

LaJolla, CA V2093

(619) 534-2678

9054644
$366.534
Start: 17191
(2.3 months)

Learning Mathematics and Science Through
the Exploration of Sound

Camputer-based materials are created to enable high <:hool students
to develop specilic concepts in adsanced mathematies and rigonome-
etry threugh guided exploration ol sound and hearing. The novelty of
this approach lies in ity integration ol scicnce and mathematics 1o
pramote active. situated learning and in its use of computer-generated
manipulatives to foster the development of physical intuition as a pre-
cursor to mathematicai abstraction. Computer-generated sound waves
are audible and are displayed both graphically and as an equation.
Changing the sound or the graph or the equation produces appropriate
chunges in the other representations. Operations are performed on the
wives in various “rooms.” so that waves can be manipulated, added,
multiplied. cte.. and trigonometry. vector addition, fogarithmic behav-
jor, and Fourier series can be studied. The materials are field tested in
area high schools and used in pre-service and in-service teacher edu-
cation projects under a subcontract with the University of California,
Irvine.

Deveriptors: Computer Software, Fourier Series, Hearing. High School, In-
Service Traming, Integration uf Science and Mathemaies. Mathematies, One-
Semester Curncutum, Sound, Frigononietry

252403
$177.746
St 9/1/92
130 momhsy

James E Hurley
Umiversity of Connecuicun
Storrs. CT 06269

203y 486-2000

Implementing Computer-Integrated
Calculus in High Schools
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HIGH SCHOOL MATHEMATICS

The project is adapting the University of Connecticut's computer-
integrated calculus program to high school calculus courses under the
university's High School Cooperative Calculus Program. University
of Connecticut faculty and graduate students and teachers from 13
Connccticut high schools will work together to rewrite materials, pre-
sent these materials at summer workshops, and coordinate pilot test-
ing of the materials. Revisions based on the pilot testing will be
made, and full-scale ficld testing implemented. Student performance
in high school as well as subsequent performance at the university
will be carefully tracked.

Descrinors: Caleulus, High School, Materials Revision, Mathematics

W. Gary Martin

University of Hawaii, Manoa
College of Education

1776 University Avenue
Honolulu, Hi 96822

(808) 956-4985

9130027
STH00.000
Start: 7/1/91
(24 months)

The Effects of Problem-Based Instruction
on the Geometric Knowledge of High
School Students

The Curricutum and Evaluation Standards for School Mathematics of
the National Council ol Teachers of Mathematics calls for a shift in
paradigm in the teaching of school mathematics from skills-based
instruction to problem-based instruction. This research project studies
the effects of problem-based instruction on the concepts and thought
processes of high school geometry students.

Over the course of this 3-year project, a teaching model that focuses
on student solving of problems and that is accessible to students of
various abilities is designed. The effects of this instruction are
assessed from two contrasting yet interactive perspectives: the use of
problem-solving processes and knowledge of particular geometric
concepts. The geometric problem-solving processes being investigat-
ed include the abilitics to (1) generalize from empirical evidence, (2)

Aruitoxt provided by Eic:

generalize using deductive evidence. (3) deal with reverse raias of
thought. (4) flexibly refocus a train of thought, and (5) visualize a
geometric situation. The geometric concepts to be investigated
include the concepts of (1) proof; (2) infinity; (3) similarity and con-
gruence; (4) arca, perimeter, and votume; (5) parallelism; and (6)
transformations,

Data collection is threefold: (1) teaching experiments with individuat
students to assess particular instructional approaches, (2) teaching
experiments with intact classes to assess the changing nature of
mstruction and classroam interactions, and (3) status testing to docu-
ment developing concepts and processes.

Descriprors: Assessment, Data Coltection, Geometry. High School.
Mathematics. NCTM Standards. Problem Solving

John T. Baldwin

Roberta L. Dees (Co-PD)
University of Hllinois, Chicago
P.0O. Box 6998

Chicago, IL 60607
(312)996-3041

9253326
$700.000
Start: 4/1/93
(36 months)

College Preparatory Mathematics Pioject

This project continues enhancing teachers at the University of
[1linois. Chicago. and bhegins the enhancement of teachers at two
other sites—the University of Wisconsin, Parkside. and DePaul
University, Enhancement consists of intensive summer workshops on
student-centered methads for teaching. such as cooperative learniing,
a technique that uses innovative problem-solving and applications-
oricnted matcrials. The teachers gain experience using the materials
in the summer by teaching groups of high school students taking
summer courscs. Each teacher implements the materials in a double-
period class of first-year integrated high school mathematics during
the following school ycar for the same students that attended the
summer course. There are support seminars during this school year to
support the teachers, as well as in-class observation by project staff.
This support continues for two more summers and school years, with
the teachers teaching second- and third-year high school mathematics
those years to the same students. In a total of five high schoeols spread
among the th 2c centers, the Interactive Mathematics Project materi-
als arc implemented by the teachers supported by this project. A com-
prehensive evaliation plan tracks student performar-c and retention
of teachers from this project.

Descriptors: Applications, Cooperative Learming, High School,
Implementation, Mathematics, Problem Solving, Teacher Enhancement

Albert Marden

Univeraty of Minnesota, Twm Ciries
OO Washington Avenue

South Minncapolis, MN 55415
(612) 625-5(XX)

9350485
499 995
Start: 8/1/93
(12 months)

Geometry Center Materials Development

This project plans for the development of a unified enviranment
where research mathematicians, scholars in mathematies cducation,
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HIGH SCHCOL. MATHEMATICS

high school and college teachess, skilled programmers, and material
developers can interact to develop materials for mathematics educa-
tion at all levels. The central focus would he geometric visualization.
High priority in the major project would be on the development of
materials that are casy to use for hoth teacher and student upon dis-
semination. The materials to be developed would include computer
programs, narrated videos, text materials, and manipulatives. The
planning process would include the establishment of contacts and ties
with various producers of visnalizaiion materials, commercial pub-
lishers. nationwide curricu! - ~ projects, and experts in dissemination
and testing, as well as mathematics education specialists and high
school and coilege teachers.

Descripiors: Book, Computers, Computer Software, Mathemates. Planning
Grant, Videotape, Visualization

Manuel P. Berriozabal

University of Texas. San Antonio

San Anwrio Prefreshman Engineering Program
San Antonio, TX 78285-0661

(512) 691-5524

915(¥98
$294.569
Start. 771591
(1% months)

Texas Prefreshman Engineering Program
Wriling Project

This project develops and distributes a complete kit tor starting and
conducting an intervention program for high school siudents. particu-
larly minorities and women. considering a career in science and
mathematics. This kit. based on the San Antonio Prefreshman
Engineering Program (PREP). consists of curriculum materials and
operational materials.

The textual materials include modules in Logic and its Application to
Mathematics, Problem Salving, Introduction to Engineering.,
Computer Science. Algebraic Structures, Introduction to Physics,
Introduction to Technical Writing, and Introduction to Prohability and
Statistics—all of which are academic components in the first. sccond.
or third year of PREP and were developed by the PREP writing
teams. These teanis consist of college and high school teachers, as
well as some students who have gone through the PREP program.

The operational materials include program brochures. sumple appli-
cation forins. follow-up survey forms, and statistical tahle forms.
Capies of these materials are made availahle at cost to those organi-
sations interested in starting such an intervention program.

Descriptors: Carcers, Engincering, High School. Intervention. Kits.
Mathematics, Minorities. Modules, Physics, Problem Solvine. Science,
Statistics, Women, Writing
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Jack M. Robertson
Washington State University
Business Grants Office
Fullman, WA 99164-3140
(509) 335-9661

9252986
$278,927
Stan: 5/1/92
(12 months)

Agriculture-Based Secondary Mathematics
Project

This project develops instructional miaterials that examine the role of
ruathematics in agriculture. The materials are designed to supplement
existing secondary mathematics classes and include student work
pages, compuler exercises, cooperative learning projects, and a
videotape informing students of the important role of mathematics in
agriculture. The materials are hased on information gathered from
practicing agriculture iofessionals in castern Washington, and the
program is heing piloted in six districts. Additional teachers are
enhanced to use the materials during a l-week conference and
through courses taught at Washington State University.

Descriptors: Agriculture. Algebra, Geometry, High Scheol. Mathematics,
Multidisciplinary. Student Activitics. Supplemental, Videotape

Christian R. Hirsch

Western Michigan University
Department of Mathematics
Kalamazoo, M1 49008

(616) 383-1600

9255257
$4.686,545
Start: 9/1/92
(60 months)

Core-Plus Mathematics Project

This project develops. field tests, evaluates, and disseminates a com-
plete 3-year high school mathemitics curriculum for all students.
Each year, the curriculum features multiple strands of algehra/func-
tions, geometry/trigonometry. statistics/probahility, and discrete
mathematics connected locally by common topics and globally hy the
fundamental themes of data, representation. shape, change. and
chance. The curricufum emphasizes mathematical modeling and fea-
tures full use of graphics calcutators. The project produces a curricu-
lum consisting of a common core of mathematical experiences for all
students together with differentiated applications and extensions of
core topics. Preliminary material for a dth-year course is also under
development. The project is a joint undertaking of development
teams at the Ohto State University, the University of lowa, the
University of Maryland. the University of Michigan. and Western
Michigan University.

Deseriptors: Algebra, Caleulators, Curriculum Framework, Discrete
Mathematics. Geometry, High School, Integrated Curricula, Mathematics.
Multiyear Curriculum, Problem Solving, Tet
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ASSESSMENT PROJECTS

I. Dwaine Eubanks
Clemison University

Box 345702

300 Brackett Hall
Clemson, SC 29634-5702
(803) 656-3311

9255836
$423919
Start: 8/15/93
(18 months)

Chemistry Computer-Based Objective
Assessment Tasks (Com-BOAT)

Typically students are assessed in chemistry on their ability to pro-
vide answers to short questions. These tests do not measure the mate-
rials instructors feel students should learn, the level of student under-
standing of concepts. or student mastery of a particular concept. Only
in the laboratory have assessments been made on the basis of inte-
grated activities, but laboratories come under attack for other reasons.
This project devel--ps, validates, and tests eight computer-based sce-
narios, based on ChemCom, in which parameters can be carried to
provide different outcomes. The scenarios assess student knowledge
of chemistry content, level of student understanding, and ability to
make science-based decisions on socictal issues. Resources are avail-
abie to studeiits to address the chemical issues raised in the scenario.
Help can be given electronically. The student outcome can be clec-
tronically scored in relation to the reasoning described and the help
given, The assessments can be used to inform instruction and also to
provide objective, bias-free measures uscful in high-stakes testing.
The computer-based objective assessment tasks (Com-BOATS) are
designed by project personnel with experience in developing exami-
nations at the American Chemical Society Examinations Institute
using Authorwace Pro shells. The tasks are pilot and ficld tested
nationally in classrooms. The results are interpreted by third-party
evaluators.

Descriprors: Assessment, ChemCorn, Chemistry. High School, Societal Issues

Margaret Jorgensen 9154422
Educational Testing Service $289.421
Princeton, NJ (08540 Start: 1/15/92

(36 months)

Authentic Assessment for Multiple Users

This project is an investigation of the ability of elementary and mid-
dle school science and mathematics teachers, students. parents, and
evaluators to develop and reach consensus on portfolio assessments
to produce aggregate data within individual schools and across others
which exhibit diversity along key dimensions (such as size, location,
and racial/ethnic makeup of student population). Formative and sum-
mative measures (ranging from low-inference to high-inference) are
uscd to evaluate the proposed activitics in terms of four targets: utility
of the model. feasibility of the consensus-building process, mean-
ing—(for multiple users—of the data, and extent to which the project
was tmplemented.

Descriptors: Assessing Student Learning, Elementary School, Matheniaties,
Middle School, Parents, Portlolio Assessiment, Science

John R Frederiksen
Educational Testing Service

915441
$1.017.598
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Rosedale Road
Princeton, NJ 08540
(415) 596-5848 (California Ficld Office)

Start: 1/15/92
(36 months)

Performance Assessment as a Tool for
Enhancing Learning in Middle and
Secondary School Science

This project develops a basis for constructing and scoring conceptual-
ly rich performance tasks to serve the goals of enhancing both the
teaching and learning of science. Classroom-based experimental trials
explore a set of alternative assessment models for middle and scc-
ondary school science. These trials are carried out in schools and
incorporate a variety of assessment activities. In addition, alternative
rubrics for scoring the activities are developed. The project examines
not only the effectiveness of the different performance assessments
and scoring rubrics for enhancing the students’ learning but also their
effectiveness in improving teaching.

Descriptors: High School, Mathematics, Middle School, Performance
Assessment

9255790
$309.115
Start: 5/1/93
(24 months)

Kathleen Kelly-Benjamin
Florida Institute of Technology
Science Education Department
150 West University Boulevard
Melbourne, FL 32901-6988
(407) 769-8000)

The T2M3 Project: Teachers Using Testing
to Measure Mathematics Meaningfully

This project examines teachers’ capabilities for creating and using
meaningful assessment instruments in mathematics. This project
brings together mathematics teachers, assessment experts, mathemati-
cians, and cducators in a collaborative etfort to improve assessment
in mathematics. Eight teams of elementary and middle school teach-
ers, with prior experience in integrating technology into the math cur-
riculum, reccive extensive training in developing assessment proce-
dures that emphasize higher order thinking processes. The teams
learn how to develop dynamic assessment materials, create asscss-
ment materials that incorporate innovative instructional technology,
and field test and evaluate the developed materials in their class-
rooms. Evidence of teachers’ capabilities and accomplishments are
being collected through interviews, observations. and analysis of field
notes. Case studies are developed to characterize teachers” efforts.

Descriptors: Assessing Student Learning, Elementary School, Instruc 1onal
Technology, Mathematics. Middle School, Thinking Processes

9252963
$479.379
Start: 9/1/92
(36 months)

Rosemary Wray Williams
Lewis and Clark University
9840 Southwest Eagle Lane
Beaverton, OR 97005
(503 229- 441!

Constructive Assessment: Study Equity,
Validation and Communication
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ASSESSMENT PROJECTS

This 3-year project develops materials 1o enhance student equity
through assessment as well as validation and communication aspects
of alternative methods in mathematics. The activitics enahie the stu-
dents to gain a more in-depth, relevant understanding of their own
achievements. The activities investigate the needs. interpretations,
and values of approximately 200 students who participate in alterna-
tive assessment activities within the construetivist Visual
Mathematics programs. The project provides an integrative model for
the constructive involvement of teachers, students, and technology in
a broad range of assessment methods. Halso provides a base of
grounded theory for future rescarch.

Descriptors: Assessing Student Learning, Constructivist Approach,
Elementary School, Mathematies, Middle School

James J. Gallagher

Michigan State University
Department of Teacher Education
East Lansing, M[ 48824

(517) 355-1855

9252881
$831.638
Start: 9/1/92
(X6 months)

Using Assessment in the Service of
Teaching and Learning in Middle School
Science and Mathematics

This project develops a model that integrates assessment with mathe-
matics and scienee instruction and a sample set of assessment tech-
nigues and strategies that exemplify the outcomes of implementing
this model. Communities of professionals including mathematicians,
scientists, a measurement expert, teachers, and State Department of
Education representatives work collaboratively to develop the materi-
als. These communities decide on learning goals ' line with the
newest definitions of science and mathematics literacy and determine
what counts as evidence to indicate the extent to which these goals
are met. The project also documents and analyzes this alternative col-
laborative process so that it can be used effectively in other settings.

Descriptors: Assessing Student Learning, Mathematies, Middle School,
Science

Gary E. Dwoskin

Ray Shiflett (Co-Ph

National Acadeiny of Sciences
2101 Constitution Avente, NW
Washington, DC 20418

(202) 334.2254

09153997
$312,900
Start 8/1/91
(24 months)

Study Group on Guidelines for Mathematics
Assessment

The National Research Council’s Study Group on Guidelines for
Mathematics Assessment conducts a 2-year project consisting of
three interrelated components. The first is the development of con-
ceptual guides and principles to help states and local education agen-
cvies, as well as private gronps, as they create assessment instruments
and systems. The guides set forth in some detail the factors that such
agencies must take into account, including choices of content, instru-
mentation, data analysis, and data reporting. The second component
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is an cxamination of technical measurement issues involved in alter-
native methods of assessment. The third component is a consideration
of policy issues, including matters of the relative costs of various
forms of assessment, the effects ¢f changes in assessment on curricu-
bum and classroom practice, and issues of fairness and bias.

Descriprors: Assessing Student Learning, Assessment Guidelines,
Mathematics

Susan A Agruso

New York State Education Departiment
Bureau of Science Educarion

75 Washington Avenue

Alhany, NY 12234

(518) 474-7746

9154506
$1.219,064
Start- 1H/15/91
(36 months)

New York State Science Assessment
Project

This project develops innovative test questions (hands-on emphasis),
statewide examinations, and teacher resources to help ensure that spe-
cific science learning outcomes are achieved. It is designed for grades
4 and 8 and for high school earth science and biology. Science assess-
ment manuals are developed to help teachers prepare students for
more challenging state examinations and to encourage more thought-
ful and valid assessment of student learning,

Descriptors: Assessing Student Learning, Biology, Earth Sciences,
Elemenrary School, High School. Middle School. Science. Teacher Materals

Heather MeCollum

Policy Studies Association, Inc.
1718 Connecticut Avenue, NW
Washington, DC 20009

(2002) 939-9780

9154432
$490.480
Start: 1271191
136 months)

Case Studies of the Introduction and Use of
Portfolio Assessment in Precollege
Mathematics Education

This project conducts a first large-scale national study of the intro-
duction and use of portfolio assessment in precollege mathematics
instruction. The goal is to identify principles that can inform contin-
ued policy and program development and that can stimulate new ini-
tiatives in assessment, curriculum, and instruction. The program also
examines efforts and ways that portfolio assessment affects curricu-
lum and instruction in mathematics.

Descriprors: Assessing Student Leaming, Elementary School, High School,
Mathematics, Middie School, Portfolio Assessment

9154406
$3.269,290
Start: 12/1/91
(36 months)

Stephen P Klein

Rand Corporation

Domestic Research Division
1700 Main Street

Santa Monica, CA 906
(2131393 0411
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ASSESSMENT PROJECTS

Alternative Performance Assessment
Systems: An Evaluation of Cost, Technicai
Quality, Feasibility, and Acceptability

This project examines the cost, technical quality, feasibility. and
acceptability of alternative assessment systems (i.c.. testing programs
that include combinations of measures for making decisions about
individuals, instructional programs, or state and national trends). The
project gathers and analyzes data on the performance and other types
of measures used by the California Assessment Project and other such
programs. The program studies the statistical propertics of these mea-
sures, the resources required to develop and use them, and the atti-
tudes of students. teachers. and others toward their inclusion in test-
ing programs. The project also develops other tasks from the same
“shell.” Data on these measures are used to investigate the sensitivity
of these tasks to the effects of instruction and practice. The project
discusses ey Teatures and implications of alternative assessment sys-
(ems.

Descrnptors: Assessing Student Learning. Attitades, Elementary School, High
School. Middle Svhool

George 3 Pallrand

Rutgers Trmversity

Graduate School of Education
10 Seminary Place

PO. Box 5050

New Brunswick, NJ 08903.53050
(V08) 932-7280

9150108
$701.088
Start S/15/91
116 monthy)

Assessments for Science Teaching

This project develops new forms ol assessment and teaching proto-
cals for use by high school science teachers. Explanation-hased and
procedural-based assessments are presented via videotape. Yhe
assessiient tools are based on teaching mate ials developed ta mtro-
duce topies of current interest i seience 'l technology into high
school courses

These science teaching materials have been developed by teams of
amversity and industrial scientists o king colluboratively with high
school teachers through the Science Modules Program at Rutgers
University. The pragram is extending selected materials to create
innovative assessments and teaching protocols. These assessments
are broadened for general use by high school science teachers This
project is conducted through the joint efforts ol faculty and salf from
Rutgers University and the Educationa! Testing Service.

Deserprurs Assessoent. High School, Science, Teacher Materras,
Technology Educinon Videotape

Andrew A Zucker
Edward T Esty «(Con'h
SRT hnternational

1611 North Kent Stieet
Arlington, VA 22209 2192
(703) 2.47.8588

9054052
$176.801
St LW1sa4]
(36 monthsy

A New Method of Assessing and Changing
Students’ Understanding of Mathematical
Problem Solving

This project develops and tests 20-24 videotape scenarios based on
realistic prohlem-solving situations. The tapes are used in two ways:
(1) as assessment tools to measure students” problem-solving skills
and beliefs and (2) as instructional devices to promote problem solv-
ing. The focus of the materials is on students” beliefs aboui problems
and ways (o solve them. The videotape scenarios show children
involved in a cooperative eftort 10 solve real-life problems.

The videotapes are used 1o develop the abilities of children in grades
4-6 1o recognize problem situations. to develop problems from these
sitvations. and then 1o solve the problems. Simultancously. instru-
ments are developed to assess students’ understanding and disposi-
tions about problem solving. All materials ace indexed to the NCTM
Standards.

Deseriptors: Assessment, Cooperative Learning, Elementary School, NCTM
Standards, Problem Solving, Real-World Problems, Videotape

Edward H. Haertel
Stanford University
School of Education
Encina Hall
Stanford. CA 94305
(415) 7232300

9154527
§162.429
Start 12/1/91
36 monthy)

Achievement and Assessment in School
Science: Modeling and Mapping Ability and
Performance

This 3-year project uses scicnee performance test data collected
under the auspices of the California Assessment Program (CAP) 10
refine and apply new methods for scoring performance tests and for
modeling cognitive abilities. Staff members also work with CAP per-
sonnel to incorporate into future performance tests features that facil-
ftate the forms of analysis proposed. The analytical methods devel-
oped involve modelmg underlying abilities in terms o1 discrete states.
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Task performance is represented in terms of discrete states, and map-
pings are derived from ability states to task performance states.
Representations and mappings are in terms of partially ordered sets,
distributive lattices, and related mathematical structures. Restricted
fatent class models are used to make inferences about true task per-
formance state and true ability state in the presence of random classi-
fication errors.

Descriptors. Assessing Student Learning, Elementary School, High School,
Performance Assessmient, Science

Rodney L. Doran

State University New York, Buftalo
4240 Ridge Lea Road

Buifalo, NY 14260

(716) 831-3051

Y155704
$24.902
Start: 12/1/9%
(12 months)

Innovation Testing Science

This project examines the results of alternative assessment items in
the sciences. developed at the Science Teaching Center in Israel, wiih
secondary school students in the United States. It determines if fur-
ther international cooperation is possible in developing the movement
to complement multiple-choice test items with other forms of student
assessments in the seiences.

Deseriptors: Assessing Student Learning, High School, Science

Alan H. Schoenfeld

Umversity of California, Berkeley
Graduate School of Education
Berkeley, CA 94720

(S10) (426000

9252902
33,656,479
Start. 7/1/92
(36 months)

Balanced Assessment for the Mathematics
Curriculum

This project develops assessment materials for K- 12 mathe matics
instruction that have broad national applicability. They serve not only
as a means of measuring student attainment but also as a positive
toree for curriculum change. Materials include (1) assessment pack-
ages (Yor cach of three grade ranges) that exemplify national goals.
related state guidelines. and curricula funded through NSEF's
Instructional Materials Development; (2} explicit curriculum support,
including both classronm materials and protessional development
resources, to facilitate the transition, thus enabling typical teachers to
prepare their students to tackle new kinds of tasks betore they take on
comprehensive new curricula: (3) active collaborative links between
the assessment designers and those concerned with the design and
dehvery of curricula (national curriculum development projects, the
professional associations, states, and others who have similar curricu-
lum objectives), and (4) a guide book that serves as a diiving foree
for curriculum enhancement through the pressures generated by this

assessment.

Des riptors: Assessing Student Leaming. Elementary School, High Schoaol,
Mathesnaties, Middle School
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9350484
$2.281,478
Start: 9/1/93
(60 months)

Jean-Claude Falmagne

University of Califomia, Irvine

Irvine Rescarch Unit in Mathematics
and Behavioral Science

Campus Drive

Irvine, CA 92717

(714) 856-5011

An Expert System for the Efficient
Assessment of Mathematical Knowledge

This project develops an interactive student assessment computer sys-
tem to be used in grades 4-8. This expert system, where subsequent
questions arc bascd on previous responses, provides cach student
with a report, which is delivered in everyday language and which
describes the student’s current strengths and weaknesses relative (o
the appropriate mathematies curriculum, The report makes specilic
recommendations and provides a printout of critical question missed
with annotated solutions. The results for each student are advisory to
the classroom teacher. Each student sessicn is completed in a short
time. The system considers cultural and social diversity and is con-
structed to aceept “open™ responses to the questions. The system
requires the identification and construction of a “knowledge space.”
which includes a suitable family of “knowledge states,™ revised and
refined throagh peer review. Both the development and initial imple-
mentation take place in exemplary schools in Orange County,
California.

Deserptors: Assessment, Computers, Mathematies, Middle School

Maryl Gearhart

University of California, Los Apgeles

National Center for Research on
Evaluation Standards and Student Testing

405 Hilgard Avenue

Los Angeles, CA 90024

(21.3) 825-432]

9154512

S0 048
Start: 12/1/91
I8 months)

Portfolio in Practice: Integrating
Assessment and Instruction in Elementary
Mathematics

This project develops a model mathematics portfolio practice in
which eycles of productive activity and assessment recur throughott
curricuium units. The model is grounded in developmental psycholo-
gy work that emphasizes social and cultural supports and the role of
motivation in children’s learning. Two studies are planned: (1) a trial
of portfolio practice to refine it and the measures needed to evaluate
it and (2) a systematic comparison among classrooms, a comparison
that varies in curriculum approach and port{olio use to evaluate the
impact of porttoho practice on classroom instruction and assessiment,
on teachers” knowledge of students” mathematical understandings and
motivations, and on students' own understandings and motivations.
Research measures include quantitative (group tasks, guestionnaires)
and qualitative individual tasks and interviews.

Descripror Assessing Student Learning, Elementary School, Mathematies,
Middle School, Portfoho Assessnient
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James A Shymanshy
Uity of lowa
lowa City, 1A 82242
(3191 353-2121

9252973
S300,306
Start: 6/1/92
{12 months)

Teaching and Testing to Promote Higher
Order Thinking in Science and Mathematics
Education

This project works with a high-stakes testmaker to deveiop outcome
measures of higher order thinking provesses, assists a4 group of sci-
ence and mathematics teachers in preparing assessment strategres,
studics the effeets of those strategics on students’ performance using
the developed outcome measures and a retated high stakes measure.
and develops a teacher assessment in-service package which itlus-
trates and explains sample classroom assessment strategics that pro-
mote higher order thinking.

Descripiors Assessment. Elementary School, High School. Mathematies.
Scienee

Richard A. Dusch}
Drew Gitomer (Co-Ph)
University of Pittsburgh
School of Education
4C12 Forbes Quad
Prisburgh, PA 15260
(412) 648-19061

YOSSST4
SOO4.009
Start: 8/1/91
(24 months)

Portfolio Culture: A Model for interactive
Science Instruction and Assessment

This project develops and evaluates a new madel of instruction and
assessment that fosters the construction of scientific meaning by stu-
dents and that encourages conceptual development consistent with
the growth of scientific knowledge. The development and implemen-
tation of a portfolio culture in scienee classrooms represent a funda-
mental change in teaching prioritics. classroom practices, and inslitu-
tional functions. Fhis project is direJ at evaluating and document-
ing how the adoption of a porttohic culre affects student pertor-
mance. as well as teacher attitudes and praciice.

Thic research has several outcomes: ¢ 1) setting classroom instruction-
al guidelines that inform teachers about the selection and sequenees
of instructional tisks. (2) generating strategics to conduct formative
assessment of students® knowledge bases, (3 providing recommendir-
tions for in-service education programs that strive to implement con-
ceplual change teaching reforms, and (H) exploring ways that alterna-

tive assessment strategies can be used by other educational con-
Jtituents to communicate learning outcomes. Educational Testing
Service contributes substar. 1l financial and staff resources to support
initial phases of this work. The Pittisburgh Public Sehool Districet con-
tributes cests associated with participation by teachers and adminis-
frators.

Descnptors: Assessiment, Eviluation, Portfolio Assessment. Scienee. Teacher
Materiols

9252508
$1.954.380
Start: 6/1/92
(60 months)

James W, Petlegrino
Vanderhilt University
Learning Technology Cenier
512 Kirkland Hall
Nashville, TN 37240
(615)322-8070

SMART Assessments: Scientific
Mathematical Arenas for Refining Thinking

This project develops assessment models and extends them via tech-
nology for teleeonferencing to ereate frequent, intrinsically motivat-
ing assessment strategics. SMART assessment involves a series of
stages focused on # Challenge Series in which students work on prob-
lems embedded into instructional units. Students use gained knowl-
edge to evaluate answers and arguments. They receive immediate
feedback and then work on new problems with the opportunity to
respond again in a second Challenge Series teleconference program.

A series of studies evaluates the design leatures of SMART assess-
ments and how these features enhance learning and the quality of
teaching in the arcas of science and mathematics. The model is first
applicd acrass curricular applications in mathematics particularly
related to the NSF-funded Adventures of Jasper Woodbury series. The
model 15 then applied 1o two other programs in science and mathe-
matics. The materials include (1) a documented set of assessment
design procedures with examples of applications emphasizing prob-
Jern solving and reasoning in mathematics and scienee, (2) data trom
tesearch studies invest rating the implementation of such procedures
m multiple classroonis with different teacher and student characteris-
tics. (3) data on the impact of such assessment procedures on instruc-
tional program outcomes, and (4) analyses of the implications ol the
assessment for psychometric modeling and measurement.

Deseriptors Adventures of Jusper Woodbury Series. Assessing Student
Learning. Elementary School, Mathematies, Middle School. Science.
Technology. Teleconierenang
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* James Rutherford
American Assoclanon for the Ady ancement
of Science (AAAS)
1333 H Street, NW
Washington. DC 20003
(202) 326-6400

9350003
$5,000,000
Start: 10/1/93
(48 months)

Project 2061: Education for a Changing
Future

The AAAS is continuing its program of systemic reform in the
teaching and learning of science, mathematics, and technology.
Phase 1, which started in 1985 and ended in 1989 with the publica-
lior of Science for All Americans (SFAA). described what a scientifi-
cally literate person should know about science. In addition to disci-
pline-specific content, cross-cutting themes and habits of mind were
described. Phase 11 is to provide an entirely new set of reform tools
for educators to use to redesign currieula and schools to implement
SFAA. Six school-based sites are to develop curriculum models
hased on inquiry. explanation, design, and issues which deliver the
science of SFAA and to develop blocks of curriculum (about a quar-
ter of a year long). Phase Il aims also to provide a Framework for
Curriculum Design, which is to be used by curriculum designers,
school distriets, test developers, and teacher educators. describes
how to targel desired learning outcomes in terms of inputs. con-
straints, options, and costs in a varicty of approaches to implement-
ing SFAA. The fourth part of phase 1l is a series of blueprints which
recommend changes that need to be made in order for the curriculum
and teaching reforms of Project 2061 to take hold and survive in the
school setting. These blueprints include topics such as Teacher
Education, Assessment. Materials and Teehnology, Curriculum
Connections, School Organization, Parents and Community. Higher
Education, Business and Industry, Educational Research, Equity.
Educational Policy. and Finance. Other aspects of the project are
funded by others.

Descriptors: Framework for Curriculum Design. Mathematics. Project 2061,
Science, Scrence for All Americans, Systenuc Reform, Technology

Shirley M Malcom

Aunerican Association tor the Advancement
of Science (AAAS)

Office of Opportunities in Science

1333 H Street. NW

Washington, DC 20005

(202) 326-6680

9154017
$41.724
Start- 7/1/91
(12 months)

Wingspread Conference on Assessmentin
Science and Mathematics

This project provides an activity, including research, that builds
upon the AAAS's “This Year In School Science™ and “Assessing
Higher Order Thinking In Mathematics.™ The research involves the
collection of data supplied by the 50 State Education Officers
regarding the status of each state in evolving “assessment of student
learning™ vis-a-vis science and mathematics. These data. and other
data collected prior to a planned conference on this topic. serve to
frame discussion. The conference should result in plans to share
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costs across states as the states continue to unfold activities in the
area of assessment of student fearning.

Descriptors: Assessing Student Learning, Conference, Science

Bonaie Brunkhorst

American Geological Institute (AGD
4220 King Strect

Alexandria, VA 22302

(703) 379-2480

9450512
$49,845
Start: 2/15/94
{17 months)

Planning “Earth-Science Education in the
Community—Understanding Our
Environment”

AGI proposes to coordinate the development of carth science cur-
riculum and student learning materials for grades 7-12. In planning
“Earth Science Education in the Community—Understanding Our
Environment™ (“EarthComm™), AG! will build on the strength of
very successful earth science education projects. the AGI “Earth
Science Curriculum Project” materials and “Earth Science Content
Guidelines Grades K-12," as well as major scienee education cur-
riculum and reform programs such as the American Association for
the Advancement of Sciences’ Project 2061, “EarthComm™ will pra-
vide a complete earth science educational program that includes
learning materials. teacher resources (both materials and teacher net-
works), and assessment tools for a hands-on. student inquiry-based,
instructional program that is interdisciplinary and allows implemen-
tation in a modular format. The p-oposed project will also target the
development of a strong mentor program to enhance the science
teaching capabilities and leadership skills of teachers.

Descrptors: Earth Sciences, Mentoring. Modules. Projet 2061, Science.
Teacher Materials

Kenneth Ford

Bernard V. Khoury (Co-PI)
American Tistitute of Phy sies
355 East 45th Street

New York, NY 10017

(516) 349-7800

0255863
$275.000
Start /1503
(12 months)

XXIV International Physics Olympiad

The American Institute of Physics (AIP) and the American
Association of Physics Teachers (AAPT) were hosts to the XXV
International Physics Olympiad in Williamsburg, Virginia, in July
1993, The Olympiad, held annually in a different country. provided
opportunity for five students from cach of about 40 countries to par-
ticipate in an international competition. The Olympiad was a 7-day
event and consisted of a theoretical examination of three questions to
he answered in 5 hours and an experimental investigation to be done
in about 4 hours. Also included in thi~ Olympiad were field trips to
Busch Gardens. Williamsburg, and CEBAF. time to interact, and cer-
emonial events. The examination was critiqued, translated. graded.
and discussed with the team leaders from all countries during the
Olympiad. The selection process m the United States gave opportuni-

1

/() >




CONFERENCES AND STUDIES

ty for over 600 students and their teachers to become acquainted with
the world-class physics problems. The AIP did the fund raising and
the AAPT planned. organized, and implemented the Olympiad. To
illustrate what is meant by “world-class,” the problems used to select
the U.S. team are published in a magazine for physics teachers.

Descriprors: Experimental Investigation, Olympiad. Physics

Joseph D Mclnerney

Biological Sciences Curriculum Study (BSCSH
830 N. Tejon, Surte 405

Colorado Springs. CO 80903

(719)578-1136

9355091
$49.831
Start: 8/1/93
t12 months)

Rethinking the Role of Science Curriculum
Development Organizations

BSCS will complete this project in three phases. The first phase
involves commissioning short papers on the general theme of curricu-
lum development. The papers will consider different questions and
provide a provocative and creative, yet scholarly, basis for the confer-
ence. Each author will present his or her ideas in a short, editorial-
length paper. The authors for these editorials witl not be from major
curriculum-development groups. The papers will be distributed prior
to the conference and included in the monograph. Representatives
from both national and local curriculum development groups also
will prepare short editorials on their respective organizations and the
priorities. changes, and projections for the next decade. In particular.
they will address (1) their long-range organizational plans. (2) their
responses to the standards-based reform. (3) the factors that facilitate
and inhibit curriculum development, and (4) the issues and problems
they expect in the next decade.

Deverprors: Paper Presentations, Rescarch Study

Rodger W Bybee

Gordoa E. Uno (Co-PD

Biological Sciences Curriculum Study 13SCS)
Department of Biological Sciences

Colorado Springs, CO 80903

(719) 578-1136

Y150808
$231.228
Start 7/15/91
(18 months)

Development of Biclogy Curriculum
Frameworks for High School, 2-Year and 4-
Year Nonmajors Courses

Articulating biology education and reform of undergsaduate programs
for nonmajors requires clarifying fundamental biological concepts.
recognizing the unique characteristics of institutions, and considering
the role and influence of precollege education in the life sciences. To
provide & biology curriculum framewark for high school. 2-yecar
and/or 4-year nonmujor courses, the Biological Science Curriculum
Study conducted a study of biology education at precotlege and col-
lege levels.

The goals of the study were to elabarate the conceptual structure of

biology and to determine appropriate curnculum frameworks for high
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school, comimunity college, and undergraduate courses for nonmajors.
The development of curriculum frameworks for collegiate courses for
nonmajors hiology will provide substantial leadership for the biology
cducation community. The concurrent development of high school
programs based on a similar coneeptual framework will also help to
accomplish the objective of bridging the gap between precollege and
undergraduate science. Because the undergraduate program includes
2-ycar colleges, large numbers of women and minority students may
be served—groups that are currently underserved by science educa-
tion.

The study relied on experts to identity and clarify the major concepts
of biology and recommend curriculum frameworks for precollege and
college programs. The recommendations of this study were published
and have been disseminated to professional societies in biology und
biology education for further distribution.

Descriptors: Biology, Book, Curriculum, Framework, High School,
Postsecondary

Solomon A, Garfunkel

Consertium For Mathematies and lis
Applications (COMAD)

60 Lowell Street

Admgton, MA 02174

(617) 3437-5640

0354099
$50.000
Start: 971593
11 months)

Gateways Il

Gateways 11 is a conference to be held in Bostor, Massachusetts.,
October 1-3, 1993, to bring together the curriculum developers from
all of the National Science Foundation funded clementary. middle,
and secondary scheol comprehensive mathematics curriculum pro-
jecets. They share information, experiences. and address common
questions which have arisen as materials and curricula have been pro-
duced. In addition, questions of evaluation, teacher enhancement, and
implementation are addressed. The interaction of the developers of
these projects is to provide better materials more expeditiously which
can be implemented in schools.

Desceriptors: Conference, Elementary School. Evalvauon, High School,
Implementation, Mathematics, Middle School, NCTM Standards, Teacher
Enhancernent

Glenn M. Kleiman

Education Development Center (EDC). Inc.
5S Chapel Street

Newton, MA 02160

(619) 965 6325

A Study of “Seeing and Thinking
Mathematically” Units with Linguistically
and Cuituraily Diverse Students

9453671
$40.837
Start: 7/194
(18 months)

This project focuses on two current issues in American education:
reform in mathematics education led by the National Council of
Teachers of Mathematics Standards and the need to serve a linguisti-
cally and culturally diverse student population. The implementation
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of the unit “Language of Numbers™ developed by the Education
Development Center under a previous National Science Foundation
award is cvaluated in schoals served by the California Middle School
Mathematics Renaissance of the California State Systemic Initiative.
This unit. designed for 6th grade, includes material on number repre-
sentational systems, multiple representations of numbers, and number
representational devices. In addition, it focuses on investigation,
invention, symbolization. and communicating mathematically. The
evaluation consists of classroom observations: individual and focus-
group interviews with teachers. students, administrators, and parents.
and review of student work. The outcome comprises (1) general prin-
ciples for the design and implementation of instructional materials for
linguistically and culturally diverse students and (2) guidance for
teachers implementing similar instructional materials.

Descriptors: Assessment, Communications Skills. Language. Mathematics.,
Middle School, NCTM Standards, Numbers

Molly Wan

Education Developmem Center (EDCH. Ine
55 Chapel Street

Newton, MA 02160

(619) 965-6325

9233930
SIS141S
Start- 7/1/92
(24 months)

Action Research: Purposes, Practices,
Possibilities—Creating Links to National
Science

This proposal hinks action research with three education-reforny ini-
tiatises for this decade: (1) the push for new professional roles for
teachers. (23 the revitalized reform movements in mathematics and
science education, and (3) the need to reframe the current practices in
teaching and assessing learning along a mare constructivist approach.
Action research, which is usually undertaken by teachers to improve
their own practices. can make greater contributions to each of these
agendas. Despite significant local projects throughout the world.
action rescarch has remained outside mainstream science and mathe-
matics cducation-reform efforts. This project will bring together for a
one-weekend working conterence 35 participants who represent mul-
tiple perspectives in the fields of math. science, teacher development.
and rescarch methodelogy and who play key roles in education
reform: teachers. school administrators, research methodologists. pol-
icy makers. and teacher educators. Conference participants will
define action research as it applics to American education, identify its
enabling conditions, and create a vision of its potential to support
renewal in science and math cducation. Expected outcomes of the
conference will be (1) a strong network of colleagues knowledgeable
about how action research can facilitate reform: (2) ongoing telecom-
munications among participants during project development and as
follaw-up to new initiatives. (3) recommendations for ways that
action research can support reforms in science and mathematics edu-
cation, disseminated through professional organizations: (4) a mono-
graph that encompasses current theory and practice of action
rescarch: and (5) a new methadology t ¢ linking small. context-spe-
cific research by teachers for the purpose of informing larger educa-
tional decision-making.

Descriptors Action Rescarch, Conference. Construcnvist Appreach

Q

RIC

Aruitoxt provided by Eic:

Rosalea Courtney
Educational Testing Service
Rosedale Road

Princeton, NJ 08541

(609) 734-5679

SGER: What Intermediate Students Learn
From Science Fairs

9353674
$47.625
Start: 6/1/93
(12 moaths)

This exploratory study investigates ways to document what children
lcarn from their participation in local science fairs. Students’ under-
standing of the process and elements that make up a science fair pro-
ject as well as direct leaming of science content related to their sci-
ence fair topic are evaluated though several different methodologies.
Comparative analysis is made of indicators of children’s Jearning
yiclded by these different approaches. This study is conducted in 4th
and 5th grade classrooms in both an urban and a suburban school dis-
trict. From 75 to 100 students at cach grade level participate in the
study. The sample is balanced with equal numbers of boys and girls.
The project 1s significant because it uses a variety of strategies to
assess what children have 1aarned and whao has benefitted most from
participation in a local science fair. The assessment strategies are
more informative to the instructional and evaluative decisions that
teachers must make regarding science learning and assessment for
older elementary school students.

Descriptors: Assessment, Elementary School. Middle School. Research in
Student Learning, Science Fairs

9153709
$16.817
Start: 11/1/91
(12 months)

Margaret Jamison
Ferrum College
Ferrum, VA 24088
(703) 365-2121

Shaping 7th Grade Mathematics in an
Information Society

This planning grant is for the development, implementation, and
evaluation of materials for middle school mathematics. It is anticipat-
ed that g Tull proposal will be submitted to Instructional Materials
Development at the end of this project. The principal investigator
nroposes (o become involved in the efforts of successful programs in
curriculum development. to study available materials, and to make
contacts with ather mathematics educators by means of the National
Council of Teachers of Mathematics and other professional meetings.

Deseriptors: Mathenutics, Middle School

9450522
$SOLO00
Start. 7/45/94
(18 months)

James Green

Institute for Rescarch on Learning
1333 Coyote Hilt Road

Palo Alto, CA 943(H

(415) 494-4070

Research for Reforming Education
By means of interviews and other communication with rescarchers

and developers who are engaged in ctfarts toward cducational reform
in mathematics, this praject studies ways in which research can play a
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mare productive role in educational reform, particularly in mathemat-
ics as taught in the Middle School Mathematics Projects (MMAP).
The study is based on the assumption that practice can be guided by
examples that are communicated as generalizable models. Generality
is facilitated by analyses that identify the factors needed for models
to succeed and that assist in applying maodels to local circumstances.

Descriprors: Mathematics, Middle School, Research

Stielley Goldmian

Institute for Research on Learning
3333 Coyote Hill Road

Palo Alto, CA 94304
(415)494-4070

9452864
$50.000
Start. 10/1/94
(5 months)

Gateways {ll: Moving Forward

Gateways [ is a conference to be held in San Francisco, California,
October 68, 1994, to bring together curriculum developers from all
of the National Science Foundation funded clementary, middle, and
high school comprehensive mathematics curriculum projects. They
share information and experiences and address common probleins that
have arisen as materials have been developed. tested, and implement-
ed. This conference will feature increased interaction with teachers
and cducators who are involved in classroom implementation of math-
ematics education reform. The conference schedule includes visits to
classraoms, project poster sessions, break-out sessions, and panct dis-
cussions. Implementation will be a magjor theme of the conference.

Deseriprors. Conlerence. Elementary Scheoi, High School, Implenentation,
Mathemaics, Middle School

0355826
S500.000
Start; Y/1/94
(2-t months)

William Dugger, Jr.

International Technology Education Associanion
1919 Assoctation Drive

Reston, VA 220049

V703) ROO-2 106

Technclogy for All Americans

Standards for technology education are needed to complenient the
national standards in mathematics and science. The first phase of the
praject 18 to articulate a rationale and structure for technology educa-

Aruitoxt provided by Eic:

tion—a vision for the intetlectual domain for technology education
and its interface with science and mathematics. The International
Technology Education Association (ITEA) develops the documents
and the processes for evaluating technology education to gain con-
sensus and acceptance by the technology education community and
other constituencies. An advisory board of peaple with national repu-
tations in various ficlds oversces the process.

Descriptors: Standards, Technology Education

Jumes R Leiteel

Mathematical Association of America (MAA)
1529 18th Strect, NW

Washington. DC 20036

(202) 387-5200

9153004
$50.000
Start: 7/1/91
(12 months)

Conference on Research in Collegiate
Mathematics Education

In this project. the MAA conducts a conference around the issues in
improving cducation in mathematics for undergraduates in colleges
and universities. Among the issues considered are (1) effective ways
to communicate to college and university faculty the growing body
rescarch in undergraduate mathematics education; (2) effective ways
to stimulate the college and university cnvironment so that the
rescarch findings in (1) may be implemented in classrooms: and (3)
effective ways for faculty who undertake rescarch in teaching and
learning to find support and encouragement.

The result of the conference is a long-range strategic plan that is to be
published as a Conference Repost by the MAA, The report is distrib-
uted to the chairs of all mathematical science departments.
Furthermore, articles which summarize the conference appear in both
FOCUS and UME Trends. Representatives from the various mathe-
matical socicties, the American Mathematical Society, the
Mathematical Association of America, and the National Council of
Teachers of Mathematies participate in the conference.

Deseriprors: Canference, Mathematics, Postsecondary

0452805
$70.000
Start: &/11/94
{4 months)

Robert Swartz

National Center for Teaching Thinking
815 Washington Street. Suite 8
Newtonville, MA 02160

(617) 965-2604

Teaching Critical Thinking and Problem
Solving in Science and Mathematics: A
Request for Funding

This proposal secks funds to conduct a “Conference on Improving the
Quality of Thinking in a Changing World.” to be held at the
Massachusetts Institute of Technology, July 17-22, 1994. The prima-
ry objectives of this conference are to present the latest findings on
research and practice on teaching critical thinking, problems-based
Icarning, and the use of advanced technology to enhance thinking.
The general format 1s to present toprcal infarmation in modules with




E

CONFERENCES AND STUDIES

complementary working sessions. These waorking sessions are o be
directed toward the establishment of priorities for further research
and for the development of relevant and effective medels of instruc-
tion which will foster critical thinking and problem-solving skills.
Teachers are to be major participants in the conference and postcon-
ference activities.

Descripiors: Conference, Critical Thinking. Problem Solving. Research,
Science Education

Gail Burrill

National Council of Teachers of Mathemanes
1906 Association Drive

Rexton, VA 22091

(703) A20-9810

0255278
$49.767
Start: 5/1/92
t12 months)

Algebra for the Twenty-First Century: A
Conference for Mathematics Educators

This grant was for a conference held August 1-5. 1992, The confer-
ence examined the issues facing the reform of algebra, The partici-
pants were classroom teachers. mathematics educators, university
mathematicians. and curriculum developers. The proceedings from
the conference were published. Participants also included representa-
tives from the calculus reform mosement to help in the terface
between high school and college. Issues addressed at the conference
included (1) what is algebra? (2) how should assessment be changed?
(3) how does algebra fit in an integrated curriculum? and (4) how can
change be implemented?

Descripiorss Algebra, Assessment, Conference. High School, Integrated
Curricula. Mathematics

4253093
S114.881
Start 6/15/92
(12 months)

Willizm W Reynelds
Reynolds & Schactfer
P.Q). Box 265
Haddonfield, NJ 08033
(609) 428-67(X)

Dissemination of instructional Materials in
Science for the Precollege Level: A Report
to the Profession

Reynolds & Schaeffer worked with Instructional Materials
Development Program staff to select between 10 science projects that
are presently funded. or have been funded. by the pregram in the past
decade and have been judged to be successful according to the limit-
ed objectives of the individual project evaluations. Reynolds &
Schacifer recruited and coordinated a team of professionals with sig-
nificant expertise in the science field who have successfully served in
the past projects. This team analyzes the data and files individual
reports for each project. These reports are synthesized into a single
coherent report on the impact of NSF-funded instructional materials
on formal and informal teaching and learning in the ficld of science
and technology across the nation.

Descnprors Developers, Impact Study. Report, Seience, Teachers
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Evan Ferguson

Sigma XI Scientific Rescarch Society
Research Tnangle Park, NC 27709
(919) 549-4691

Fax: (919) 549-0090

9450513
$74.848
Start: 3/15/94
(17 months)

Scientists, Educators, and National
Standards: Action at the Local Level

This project secks funds to support a science cducation forum entitled
“Scientists. Educators. and National Standards: Action at the Local
Level.” to address the issue of national standards and the issue of
how scientists from universitics. government, and other institutions
can contribute to the success of the standards and the proposed sci-
ence reform. Efforts are to be made to determine how scientists and
engincers might best help to improve science education in their local
schools. The building of partnerships between scientists. engineers.
and K-12 teachers will be a major thrust of this forum.

Descriprors - Conference, NCTM Standards

John Boynton

Raymond Morris (Co-Ph

Socicty of Automotive Engineers, Inc
400 Commonwcalth Dnve
Warrendale, PA 15096

(412) 7764841

9350544
$82,546
Start; $/15/93
(12 months)

All Systems Go—A Conference

The Society of Automotive Engincess is studying the feasibility for
the development of three intensive units for grades 6 through 8.
around which the entire curriculum could be integrated for a few
weeks. The units take the form of autometive enginecring design
experiences: exploring automotive systems. {Tight technofogy. and
ground transportation. The materizls would be targeted to specific
arade levels and engage multiple community resources in dynamic
ways. The goals of the pianning period are to form collaborations
with the other major national curriculum groups. educational
researchers. and middle school personnel and to develop the proto-
type of the technological challenges that form the core of the inte-
grated learning experience. Based on their experience with The
World in Motion. the principal investigators estimate that the project
reaches about 10 percent of the student body nationally through
inferactions with engincers in corporations and universities. The
goals of the project also include the lona-term collaboration of busi-
nesses. professional societies. and universities: the invoivement of
individual engincers with the education of middle school students;
and the encouragement of a greater diversity of students to consider
engineering as a carcer. During the planning period. a program
development office will be established. a planning conference to
ostablish the collaboratiens will be held. a prototype will be devel-
oped and evaluated, and a proposal for developing the curriculum
units will be prepared.

Deseriprors: Careers, Conference, Engineering, Mathematics, Middle School.
Mulndisciphnary, Scienee, Technology Education
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R. Stephen Berry

Telluride Summer Research Center
P.O. Box 2255

Telluride, CO 81435

(619) 698-2167

9255709
$21.540
Start: 7/15/92
(12 months)

Bringing the Aris into the Sciences

This project develops prototype materials bringing the methods of the
graphic. plastic, and dramatic arts to the teaching of sciences—th-ce
topics in science which are common to the experience of middle
school or high school students and are topics of current research in
science. The materials are for teachers to implement in classes the
following year. The materials have input from students in a separate.
concurrent summer program at the same location. The participants
arc teachers and MacArthur Fellows. The MacArthur Foundation co-
funds the workshop. The results of the workshop may result in the
production of more materials using the methods of the graphic arts in
the study of science.

Descriptors: Art, High Scheol, Middle School, Science, Thematic Units,
Workshop

Robert F. Tinker

Technical Education Research Center (TERC), Inc
2067 Massachusetts Avenue

Cambridge, MA 02140

(617) 547-0430

9354097
$118,147
Start- 9/15/93
t12 months)

EDGIS Conference: Educational
Applications of GIS

Geograpbic Information Systems (GIS are collections of spatially
aggregated data and programs to manipulate the data to answer ques-
tions in geography, carth science, environmental science, and other
disciplines. These systems have the potential to make major contribu-
tions to what students learn and how they learn it. In a 3-day work-
shop, those who develop and study GIS. those who use GIS in
research in various disciplines. and educators are brought together to
obtain an understanding of GIS and its potential uses in education.
The workshop consists of written papers to fornt the basis for discus-
ston, plenary talks, breakout sessions, and demonstrations. The issucs
include technical (the present and future state of GIS). educational
(disciplines, examples, costs, teacher enhancement), and cognitive
science (what new concepts and processes students can learn). The
conference provides a consensus of the potential for GIS in schools
and an outline of the steps to reach that potential.

Descriptors: Conference, Earth Sciences, Environiental Science. Geography.
Workshop

Lauren Williams

Triangle Coalition Tech

5112 Berwyn Road (3rd Floor)
College Park, MD 20740
(301) 474-0488

9353104
$238,228
Start: 9/1/94
(18 monthsy

Aliiance Network Development for
Implementation of Science Standards

64

This project will use the alliance in the Triangle Coalition to imple-
ment and disseminate communication strategies for education reform
in science and mathematics. Selected communities will develop and
test communication strategies in support of reform and work with the
Triangle Coalition to build community involvement and support for
new directions in mathematics and science education.

Descriptors: Dissemination

Louis Dale

University of Alabama
Deparntment of Mathematics
University Station
Birmingham, AL 35294
(205) 934-4011

9255384
$132.376
Start 7/15/92
(24 months)

Mentor Guidebook Materials Deveiopment

This project develops a guidehook to assist mentoring activities of
middle school math and science teachers. The guidebook includes
techniques and suggestions {or effective mentoring. The first draft
was completed in fall 1992. A group of teachers in the Birmingham
area serves as mentors to teachers selected by their principals and
uses the first draft to assist them. These teachers have already com-
pleted a separate teacher enhancement workshop on improverient of
subject-matter content, teaching skills, and mentoring.

Descriptors: Guidebook, Mathematics, Mentoring, Middie Schoul, Student
Activities, Teacher Enhancement

9255389
$37.870
Stant 6/1/92
(% months)

Richard J. Saykally

University of California, Berkeley
Department of Chemistry
Berkeley, CA 94720

(510) 642-8264

The York Conference

Ten teachers and science educators attended a workshop in the United
Kingdom in July 1992 to see the Salter's Science Program in action
and work with science educators there to transcribe units for 10th
grade science to be used in the United States. The Salter’s Science
Program has integrated science in grades 6-10 and uses a thematic
approach. [t is particularly intriguing becausce some 9Yth grade units
tested in some schools of the California Hundred Schools Project
(National Science Teachers Association Scope, Sequence, and
Coordination) have been enthusiastically received. The units reflect
the Scope, Sequence, and Coordination moriel and provide exemplars
for materials that need to he developed. The workshop also addressed
the needs of teachers in teaching these maerials.

Descriptors: Conference, Interdisciplinary, Middle School, Salter's Science
Program, Teachers

9453874
$25.620
Start 4715094
(8 months)

James Fey

Lhuversity of Maryland, College Park
College Park, MD 20742

(201) 454-3311
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CONFERENCES AND STUDIES

Research in Mathematics Education: An
iCMI Conference

The International Commission on Mathematics Instruction (ICMI)
will hold an invitational intemational working conference in College
Park, Maryland, May 8-11, 1994. Results will be disseminated to the
broader rescarch community in the United States and around the world
and to concerned matheriaticians, teachers, teacher educators, and
curriculum developers. The National Science Foundation grant will be
used to support travel and subsistence of participants, to enable the
conference to engage the best rescarchers from around the world.

Deseriprors: Conference, Mathematics

Sandra H. Fradd
University of Miami
Univenity Station
Coral Gables, FL 33124
(305) 284-2210

Q255830
$24.823
Start: 8/1/92
{12 months)

Describing and Comparing the Linguistic
Performance, Cognitive Strategies, and
Science Knowledge of Non-
English—-Background Students

This project is an exploratory study designed to obtain data on perfor-
mance of problem-solving tasks by four groups of cthnolinguistic stu-
dents: nonlingual English speakers, bilingual English-Spanish speak-
ers. hilingual English-Haitian-Creole speakers, and African-
American English speakers. The rescarch observes, describes, and
compares students” linguistic performance, use of cognitive strate-
gies. and demonstration of science knowledge. This icads to further
research and development, both of which advance knowledge in
anthropology and cognition and relate this advancement to improve-
ment of science instruction for students with liniited proficiency in
English.

Descnprors Antheopology. Llenientary School. Language. Problem Solving.
Scienee

Rick Billsemn

University of Montana

Department of Mathematical Scieaces
Missoula, MT 59812

(406) 243-0211

9255857
$42.875
Start: 8/1/92
(12 maonths)

Mathematical Gateways: A Conference for
Funded Mathematics Curriculum Projects,
K-12

This grant was for a conference held October 2-4. 1992, for senior
talf of funded projects that are developing [ull mathematics curricu-
lum at une of the levels, elementary school, middle school. or high
school. The conference enabled the project personnel to communicate
with cach other and build on materials developed for students by
other projects. The participants also addressed common problems,
planned articulation across grade levels, worked toward compatibility
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rather than competitiveness. and discussed strategies for common
arcas of concern such as assessment, cvaluation, parental involve-
ment, multicultural approaches, and the role of publishers

Descriptors: Conference. Elementary School, High School. Mathematics.,
Middle School

Rebert G. Fuller

University of Nebraska, Lincoln
Department of Physics and Astroncimy
14th and R Streets

Lincoln, NE 68588

(402) 472-2790

9253138
$52.471
Start: 4/1/92
(6 mornths)

Creating CD-ROMs for Science Education

An invitational. 3-day conference was held at the Cheyenne Mountain
Conference Center in Colorado Springs April 1-3. 1992, to examine
the present state of CD-ROM technology and applications. Issues such
as rights, permissions, and royalties; conversion from print to magnet-
ic format; softwarc/user interface; and interactions with the CD-ROM
industry were discussed. The conference published a conference
report. which served as an introduction to CD-ROMs and their poten-
tial for use in education. To make the medium easier for the teacher to
use. the conference recommended a set of common features in CD-
ROMs that are designed for education. A group of cducators was orga-
nized to interact with representatives of CD-ROM industries to
encourage the effective use of CD-ROMs in education. The partici-
pants included representatives from industries and rescarchers in the
field of CD-ROM development and representatives rom the National
Science Foundation and the Department of Education.

Deseriptors: CD.ROM, Conference, Developers., Policy

Norman Webh

University of Wisconsin, Madison
750 University Avenue

Madison. W1 53706

(60R) 262-1234

9252727
$100.745
Start: 5/15/92
(12 months)

Dissemination of Instructional Materials in
Mathematics for the Precoliege Levei: A
Report to the Profession

This project pulls together existing data on the impact of 10 sclected
past and current projects tunded through Instructional Matcrials
Development in the arca of mathematics. These data are collected
through questionnaires and interviews with project principal investi-
gators, publishers, schoo! personncl, and others. The project principal
investigators are college faculty, publishing corporatian representa-
tives. researchers, directors of informal science instructional facili-
tics. and officers of professional organizations all of whom have con-
cern for the improvement of mathematics education at the precollege
level. The results of these impact studies will serve Instructional
Materials Development and the nation in sciting directions for future
funding and in designing more complete studies in the future.

Desenprors: Elementary School, High School, Mathematics. Middle School
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31, 36, 39, 49, 51, 63
Multimedia, 1, 6, 10, 15, 18, 19, 39
Multisensory, 7
Multiyear, 8
Multiyear Curriculum, 7, 10, 12, 23, 24, 25, 27, 45, 46, 51
Mutation, 35
Native American Culture, 5, 16
NCTM Standards, 9, 10, 19. 20, 24, 25, 26, 27, 23, 37. 39, 47, 49. 50,

55, 60, 61, 63
Networking, 10, 27
Networks, 31
Numbers, 25, 61
Number Sense, 2, 9, 24
Oceanography, 13, 15
Qil Spill, 15
Olympiad, 60
One-Semester Curriculum, 40, 49
One-Year Curriculum, 14, 15, 21, 24, 29. 30, 39, 40. 46, 47, 48
Open-Ended Problems, 40
Paper Presentations, 60
Parental Involvment, 6. 23
Parents, 1, 2, 3, 4, 8, 16, 27, 36, 53
Partnership, 1
Periormance Assessment, 53, 56
Photographs, 29
Physically Disabled, 36

72

ERIC

Aruitoxt provided by Eic:

Physically Impaired, 11, 31

Physical Sciences, 1,2, 3,5, 56,7, 10, 12, 14, 17, 19, 20, 21, 24, 29,
31, 37, 38, 39

Physics, 4, 16, 29, 32, 34, 36, 37, 39, 40, 41, 49, 51, 60

Planning Grant, 51

Plant Evolution, 35

Palicy, 65

Portfolio Assessment, 53, 54, 56, 57

Postsecondary, 5, 16, 29, 36, 37, 39, 42, 48, 60, 62

Prekindergarten, 2, 3

Print-Disabled Students, 5, 16, 37

Print Materials, 7, 9, 12, 18,24

Problem Solving, 1, 2, 8, 9, 14, 15, 18, 22, 24, 26, 27, 28, 38, 40, 41,
42 43, 45,47, 50, 51, 55, 63, 65

Project 2061, 18, 21, 29, 30, 39, 59

Projects, 13, 18, 32

Proportion, 26

Radiation Effects, 35

Rain Forest, 19

Real-World Problems, 9, 10, 14, 17, 18, 22, 23, 24, 25, 28. 29, 30, 32,
35, 36, 38, 43, 47, 48, 55

Remote Sensing, 41

Report, 63

Research, 4, 16, 36, 41, 62, 63

Research in Student Learning, 61

Research Study, 60

Resource Materials, 13, 33, 41

Rivers, 18

Salter's Science Program, 20, 64

Science, 1,2.3,4,5.6,7, 8,9, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21,
22,23, 24, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
47, 48, 51, 53, 54, 55, 56, 57, 59, 63, 54, €5

Science Education, 63

Science Fairs, 61

Science for All Americans, 59

Science Inquiry, 3, 14

Science Stories, 7

Science Technology, 16

Sidebars, 18

Social Scienc. +, 4, 6, 17, 18, 22,27, 29, 31, 43

Societal Issues, 7, 13, 16, 21, 30, 31, 32, 39. 42, 53

Sound, 40, 49

Spanish, 2, 3. 6, 10, 19. 39

Standards, 62

Statistics, 25, 41, 45, 51

Student Activities, 1,2, 3,5, 6, 7,8, 10, 11, 12, 13, 14, 17, 19, 20, 21,
23, 24,25, 27, 28. 29, 30, 31, 32, 33. 34 36, 38, 39, 42, 45. 46, 47,
49, 51, 64

Student Materials, 27

Student Research 18

Supplemental, 1,2 3, 4,6, 7. 10, 11, 12, 17, 18, 19, 21, 22, 23, 26, 28,
29, 31, 32, 34, 35, 36, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 51

Symbolic Skilis, 25

Systemic Reform, 59

Take-Home Materials, 2, 3, 7, 14

Teacher Enhancement, 1,2, 3, 7, 15, 18, 21, 29, 42, 46, 50, 60, 64

Teacher Materials, 1,2, 6, 7, 9, 10, 11. 12, 13, 14, 15, 19, 21, 22, 23.
24, 26, 27, 28, 29, 30. 31, 32, 34, 35, 36, 37. 38, 39. 40, 41, 42, 43,
45, 46, 47, 48, 49, 54, 55, 57, 59

Teachers, 1,2, 6, 7, 10, 13, 19, 33. 39, 45, 63, 64

Teacher Training, 8

Teaching Strategies, 1, 18, 35, 41

Technology, 2, 4, 9, 14, 24, 31, 38, 39. 57, 59, 63

Technology Education, 1, 2, 6, 8, 10, 14, 17, 19, 22, 24, 25, 28. 29. 35,
37, 38, 39, 48, 49, 55, 62, 63

Telecommunications, 18, 22, 28, 39, 40

Teleconferencing, 57

Television Programs, 1, 9, 16, 24

Text, 6. 21, 29, 30, 38, 39, 42, 45, 46, IR, 51
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Thematic Units, 12, 18, 29, 30, 32, 38, 64 Vietnamese, 3

Thinking Processes, 53 Visualization, 40, 51

Three-Dimensional Visualization, 25, 35, 48 Visually impaired, 5, 6, 16, 37
Trigonometry, 40, 46, 49 Wall Chart, 35

Underrepresented Students, 14, 24, 31 Weather, 20, 25

Units, 1,2, 3, 4,6, 10. 15, 17,27 Wetlands, 13, 30, 32

Universe, 6, 17 Women, 41, 571

Urban School, 1, 7, 8, 11, 31 Workshop, 7, 18, 20, 21, 25, 37, 38. 42. 64
Videocassette, 12 Wiriting. 78, 31, 41, 51

Videodisk, 6, 10, 12, 15,17, 18, 19, 28, 30, 32. 34, 36, 39, 42 Yeast, 35

Videotape, 1,2, 3. 5, 7, 9, 10, 11, 12, 14, 15, 16, 17,19, 21, 22. 23, 27,
28, 29, 30, 31, 33, 35, 36, 37, 39, 45, 46, 47, 48, 49, 51, 55
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Technology Education Grants

ID Title
ELEMENTARY SCIENCE
9054646 Project STARLAB . 7
9154125 Project UPDATE (Upgradmg Pracuce lhrough DLsngn and Technology/Engmecnng Educauon) ) 22
MIDDLE SCHOOL SCIENCE
9252954 Integrated Mathematics, Science. and Technology (IMAST) . ........ . ... ... . . . 14
9450278 All Systems Go! .......... ... ... L e 16
9255829 “PRIMEScience ... ... 0 20
9056186 Interactive Materials to Stimulate Mmormes Toward Engmecnnc Cdrccrs ....... I1
9154094 Event-Based Science: Earth Science .. . . . ... . .15
9450249 Professional LINKS Project ... . . . ... ... ... ... ... . .19
9150085 Integrating Middle School Technology Educauon Activities With Science and Math Educauon . 21
MIDDLE SCHOOL MATHEMATICS
9253003 Multimedia Math Project (MMP) ........... . .. . ... . .23
9252954 Integrated Mathematics, Science, and Technology (IMAST) ............... . 24
9154119 Middle School Mathematics Through Applications Project .. .......... . 24
9150085 Integrating Middle School Technology Education Activities With Science dnd Math bduczmon 28
HIGH SCHOOL SCIENCE
9150111 JUST PHYSICS... . . .29
9255715 Manufacturing chhnoloay Ledrmng '\«‘Iodulcs lnlcgmtmg N‘Ialhcﬂauu and ch hnology Educauon Curnculum .35
9353833 Materials World Modules .. . . .. .. . e 36
9252894 Technology ...r Science . .38
9450249 Professional LLINKS Project S o038
9353044 Engineered Environment Laboratory Cumculum ................. .30
9252892 BioCom: A More Appropriate Secondary Biology Curriculum | . .30
9050186 Interactive Materials to Stimulate Minoritics Toward Engmucnng Carccrs 31
HIGH SCHOOL MATHEMATICS
9255252 Applications/Reform in Secondary Education (ARISE). .. . 46
9154090 Geometry and its Application (GEOMAP) . . .46
9252952 Priming the Pump: Connected Geometry .. .. . . ... ... . .. 47
9450228 High School Mathematics Courseware: Utilizing Real- World Problem- Sol»m&\ to Teach Mathematics L 4T
9255715 Manufacturing Technology Learning Modules: Integrating Mathematics and Technology Education Curriculum . . ... 48
9353833 Materials World Modules .. ... ... 48
9252986 Agriculture-Based Secondirv Mathematics Pchu 51
9450249 Professional LINKS Project .. .. L
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GETTING NSF INFORMATION AND PUBLICATIONS

The National Science Foundation (NSF) has several wavs for the public 1o receive information
and publications. Electronic or printed copues of the NSF telephone directory. abstracts of
awards made since 1989. and many NSF publications aie available as described below. To
access information electronically. there is no cost to you except for possible phone and Internet
access charges. Choose the method of access thar marches vour computer and network tools. For
general information abour Internet access and Internet tools, please contact vour local computer

support organizanon.

WORLD WIDE WEB:
NSF HOME PAGE

The World Wide Web (WWW) system
makes it possible to view text material
as well as graphics. video. and sound
You will need special software (a “web
browser™) to access the NSF Home
Page. The URL (Unitorm Resource
Locator) is http://www.nsf.gov/.

INTERNET GOPHER

The Internet Gopher provides access to
information on NSF’s Science and
Technology Information System
(STIS) through a series of menus. To
access the Gopher. you need Gopher
client softwarc; the NSF Gopher server
ison port 70 of stis.nsf.gov.

ANONYMOUS FTI» (FILE
TRANSFER PROGRAM)

Internet users who are familiar with
FTP can easily transter NSF
documents to their local system for
browsing and printing. The best way
to access NSF information is to first
look at the index (file name:
index.txt). From the index, you can
select the files you need. FTP
instructions are:

» FTPto stis.nsf.gov.

» Enter anoaymous for the user name,
and your e-mail address for the
password.

» Retrieve the appropriate file (i.e..
filename.ext).

E-MAIL (ELECTRONIC-MAIL)

To get documents via e-mail, send your
request to the Internet address
stisserve@nsf.gov. The best way to
find NSF information is to request the
index. Your e-mail message should
read: get index.txt. An index with file
names will be sent to you. However if
you know the file name of the
document you wdnt. your e-mail
message should read:

get <filename.ext>.

ERIC
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E~-MAIL MAILING LISTS

NSF maintains several mailing lists to
keep you automatically intormed of
new electronic publications. To get
descriptions of the mail lists and
instructions ror subscribing. send your
request to: stisserve@nsf.go Your
message should read: get stisdirm.txt.

ON-LINE $TI3

NSF's Science and Technology
Information System (STIS) is an
electronic publications dissemination
system available via the Internet (telnet
to stis.nsf.gov), you will need a VT100
emulator. The system features a full-
text search and retrieval software
(TOPIC) to help you locate the
documents. Login as public and follow
the instruct:ons on the screen.

To get an electronic copy of the “STIS
USERS GUIDE,” NSF 94-10, send an
e-mail request to: stisserve@nsf.gov.
Your message shoud read:

get NSF9410.txt. For a printed copy of
the *STIS USERS GUIDE," see
instructions “*How To Request Printed
NSF Publications.”

NON-INTERNET ACCESS
VIA MODEM

If you do not have an Internet

cornection, you can use remote login

to access NSF publications on NSF's

on-line system. STIS. You need a

VTI10G terminal emulator on your

computer and a modem.

a Dial 703-306-0212,

» choose 1200. 2400, or 9600 baud.

» use settings 7-E-1, and

» login as public and follow the on-
screen instructions.

NSF 95-64 (Replaces NSF 94-4)
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HOW TGO REQUEST PRINTED
NSF PUBLICATIONS
You may request printed publications
in the tollowing ways:
» send e-mail request to:
pubs@nsf.gov
» tax request to: 703-644-4278
» for phone request, call: 703-306-
1130 or Telephonic Device for the
Deaf (TDD 703-305-0090)
» send written request to:
NSF Forms and Publications Unit
4201 Wilson Boulevard
Room P-15
Arlington. VA 22230

When making a request, piease include
the following information:

» NSF publication nuinber:

» number of copies: and

» your complete mailing address.

QUESTIONS ABOUT NSF
PUBLICATIONS, PROGRAMS,
ETC

Contact the NSF Intormation Center if
you have questions about publications,
including publication availability,
titles, and numbers. The NSF
Information Center maintains a supply
of many NSF publications for public
use. You may:

» visit the NSF information Center,
located on the second floor at 4201
Wilson Blvd., Arlington, Virginia.;
or

» call the NSF Information Center at
703-306-1234; or 703-306-0090 for
TDD; or

» send e-mail message to
info@nsf.gov.

QUESTIONS ABOUT THE
ELECTRONIC SYSTEM

Send specific, system-related questions
about NSF electronic publication
services that are not answered in this
flyer, to webmaster@nsf.gav or call
703-306-0214 (voice mail).
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