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This pubHcation'presents -a description of awards given byt the
Division of' Science Education Development and Research-, (SEPR)
during Fiscal Year 1981, including award 'amounts.," All irefereerices
made/ in, this document to actual award amounts are subjict:bto
adjilstment_ by financial statements prepared by NSF at the close of
Fiscal Year 1981,

Division-initiated funding actions excluded from this report are:

Purchase Orders
Funds for PersOnnel (Intergovernmental Personnel Act)
International Travel Awards

Awards which received , support from organizations within or
outside the Division show the source of that support.

The following definitions apPly:

"Award" refers to financial suppprt given in the form of a
grant, contract, or other arrangement, depending upon the
nature of the research or development work to be completed and
the terms of performance.

"Principal Investigator" refers to the individual designated by
the awardee .(and approved by NSF) who is responsible for the
scientific or technical direction of the project.

"Institution" refers to any college, university, public or private
laboratory, induStrY, or other, .organization, wbether operating
for profit or on a non-profit basis, as well as State and local
governments and -Federal organizations,.

NOTE: Data 'for this report were taken from program records and
therefore thay differ frbm official National Science Foundation source`
documents which are generated from 'the Management Information
System data base containing different inclusions/exclusions.

The reader is reminded the primary source of further infbrma-
tion on a project \is the Princiipal Investigatyyr in each instance, who
may be reached at the academic address. given.
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FOREWORD

The National Science Foundation Act. of 1950 ( P. L . 81-507, as
amended ) authorizes and directs th-e Foundation "to initiate and sup-
port basic scientifft research and programs to strengthen scientif ic
research potential and science education programs at all . levels."
Two continuing goals of the National Science Foundation's Science
and Engineering Education Directorati have been :

o To assure a stable flow of talented students into the
science and engineering workforce, i th attention given to
increasing the participation of minorities and women ; and

o To help citizens increase their understanding of science
and technology to a level that enables them ettectiek to
meet the rtquirements of contemporar societ

Science education research and development support are twoiot
the principal mechanisms the_ Foundation uses to implement the goois.
T he aim of this sUpport is to develop new knowledge' and new meons
for improving science and engineering education. Innovation , trons-
feriability, and potential f or widespread impact ore especiall chdrcK
teristk of development projects., while usable result are important to
the research program.

T he purpose of this document to promote awareness ot and
.interest in recent activities in science and engineering educ ation
development and research We hope t is usef ul to a varlet
groups including developers 'and resrJer tuture proposers to
_the F oundation, and teachers of science -at (ill ek

Walter L .

Acting AS5I tant Director
for Science and
E ngineering Education
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INTRODUCTION

This publication includes references to all projects supported by
the National Science Foundation's Division of Science Education Devel-
opment and Research in fiscal years 1978-0981 inclusive, and to most
pnojects initiated as early as 1975. It is intended as a continuing
reference guide to research and development activity of interest to
the science and engineering education community.

In any technologi9lly based enterprise, research and evelop-
ment are the cornerstone for long-rangt, strength and growth. For
this reason, a science education R&D effort is required to maintain
strength and leadership in science and engineering .

The Division of Science Education Development and Research
(SEDR ) has supported :

o Continuing development and availabiliety of high
quality science and engineering instructional mate-
rials based on the latest research and technological
findings .

Research that promotes the acquisition, use, struc-
turing , and transfer of knowledge and skillS in
science, mathematics, and engineering .

SEDR consists of the two component programs: Development in
Science Education ( DISE) and Research in Science Education ( R ISE ).
SEDR supports only projects of national consequence that promise
long-term benefits, rather than those solely for immediate, local

benef it .

T he specific objectives of SEDR have been as falows:

o T o assure the rapid movement of current research
and LechRology into instructional materials for
undergraduate science and engineering education .

T o support development and research on the incor-
poration of computing into science and engineering
teaching laboratories and instructional materials .

o To support development and research that advances
problem solving and reasoning in science, mathema-
tics, and engineering, and to examine technologies
that can be utilized in learning al all levels.

SEDR has supported long-range efforts deahng with the diffi-
cult task of anticipating problems- and opportunities of the future,
.Many projects are aimed at future conditions five to fifteen years
away to ensure that major problems are both identified and treated
by the most highly qualified and talented people in the science and
engineering communities.

SCIENCE EDUCATION DEVELOPMENT AND RESEARCH ix
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Also perIvading both development and research activities has
been an ince.easing concern with efforts to disseminate knowledge'
generated by these activities to those responsible for science and
engineering education . This document is made available as one
response to this concern. It is expected that the information it
contains will be useful to persons involved in science and engineer-
ing education at aH levels.

Robert. F. Watson
Acting Division Director
Division of Science Education

Development and Research

ScIENCE EDUCATION DEVELOPMENT AND RESEARCH



USING PUBLICATION SE 82-80

This publicati-on describes awards made in the National Science
F oundation's Division of Science Education Development. and Research
in Fiscal Year 1981, in Fiscal Year 1980, and in earlier years.

Section I. Indexes.

This section contains two indexes. The first index is a rotated
title index to every award in' this publitation. Every significant word
in each title is an entry point into the index. For example, the title
"F actors Influencing Mathematics Participation of Highly Able Mexican-
American Adolescents" would appear eight times in the index, ohce at
each of the meaningful words. This index gives subject access to the
awards through their title words, and unhke usual subject indexes,
supphes the reader with the key word in context.

The second index is a standard key-word/phrase index for F `',
1981 awards only. The FY 1981 awards contained in Section II have
been assigned key words and phrases from the Thesaurus of ERIC
Descriptors, as well as some additional terms, such as proper- names.

T he indexes are keyed to descriptions of related projects con-
tained in Sections II and I. It should be noted that summary
descriptions are provided of projects awarded in FY 1951 (Section II )/
but only titles are shown of projects awarded in F Y 1986 and earlier
(Section III ).

Section I I. Projects awarded in Fiscal Year 1981 in the Develop-
ment in Science Education (DISE) Program and the Research in
Science Education (RISE) Program.

A summary descriptiOn of each project is provided, along with
the name and address of the Principal "Investigator; 'the amount of
funding, and the duration of the prpject. DISE Program project
descriptions begin on page 47; RISE Program project descriptions
begin" on page 108. Projects appear alphabetically by State and
Institution within each program, RISE and DISE.

Section III Projects awarded in Fiscal Year 1980 and in earlier
years in the Development in Science Education (DISE) Program and
the Research in Sci7ce Education (RISE) Program,

The title of the project and the name and address of the Princi-
pal Investigator are provided.

DISE Program prgject titles begin on page 149; RISE Program
project titles begin on page 181. Projects appear alphabetically by
State and Institution within each program.

SCIENCE EDUCATION DEVELOPMENT AND RESEARCH xi
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Appendix A. Fiscal Year 1981 and Earlier Years' Awards, Prin-
cipal Investigators by ,State and InstitOtion.

This appendix is provided as an index to location of projects.
It is an alphabetical listing 'of States, and under each State are given
the Institutions and Principal Investi_gators whose projects were
awarded during FY 1981 and earlier years, under the DISCand RISE
Prograrets.

Page references direct the reader to summary descriptions of
projects contained in Section II and W titles and addresses of projects
listed in Section HI.

Appendix B. Principal Investigators, Alphabetically

r his section is provided as an additional index to projects
awarded in FY 1981, in FY 1980, and in earlier years.

fr'd
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, Section 1

-Rotated Title Index
Fiscal Year 1981 and Earlier Years' Awards

Key Word/Phrase Index
Fiscal Year 1981 only
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Rotated Title Index FY 1981 antkEarlier Years .

Local
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Local
Local
Local
Local
Local

Suomi College\ Science Education
Tbe Feasibility of Vsing the National

A Model Continuini.Education Needs
scent and Early Adolescent Studeirts:_bn Empirical

ence Education in are Nod-Campus College: A Needs
Students, Curricula and Laboratories - A Needs

scent and Early Adolescent Students: An Empirical
lications for Research in Science Educ = Computer

yelop, Implement, Test, Evaluate, and Disseminate
, An

A Critical Examination of Factors
Development Of Pilot

Identifying Different Levels of Understanding
esearch Studies on the Scientific Licerky of the

cal BxaminatiOn of Factors Associateff with Public
Correlates of

The Relationship Between Student
Survey of Science Understanding and
Survey of Science Understanding and

Classroom Processes, Sex Differences, and
Empirical Assessment = Coinputer
Empirical Assessment = COmputer

Investigation of critical
A Computer

e Preparationtf Supplemental Instructional Units
Research on Process Models of

mputer Assisted Data Analysis (CADA) for Teaching
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n Needs of Engineers =
Individual and Grout)

Science Education: Implication forWomen's Career
ocesscs, Sex Differences, and Autonomious Learning

Deviled Description of Mathematical
Learning Science in

Assessing the
Outdoor
Graphic

Chemistry and
Computer

Microcomputers in HighSchool Chemistry, Physic
School and Undergradua = Mathematics in,

ent Videodisc System: Evaluation in Developmental
onal Strategies to Ephance Meaningful Learning in

ent Videodisc System: Evaluation in Developmental
Assessmem of Mathematics Program at S.D.

Research to Promote Science Learning Among
Research to Promote Science Learning Among
Graphic Biology Laboratory Modules for the

The
ComputerTown, USA

Interdisciphnary MastersPrograms iTr
Engineering Curriculum and Continuing Education (

Educ Computer Assisted Data Analysis (
University Level, Computer-Assisted Invruction (

roblem Solving

ies (High

ducation =

n Science

Public = Elementary Mathematits Concepts wit h
ution and Production = Toward ImProved

e with Science Education: Implication for Women's
The Relationship Between Continuing Education and

COMETS 11 -
ask on Practical Experience
Grades 4-9 (Final Phase) = Science

Self-Instructional In-Service Program in Science

Assessmen1 of Science Education in the Two-Year College =
Assessment of Sciehce Education'in thel'wo-Year College=
Assessment, of Science Education in the rwo-Year College =-
Assessment of Science Education th the Two-Year College=
Assessment of Science Education in the Two-Year College=
Assessment of Science Education in the Two-Year College=
Assessment of Sci,nce Education in the Two-Year College =-
Assessment of Scigice Education in the Two-Year College =-
Assessment of Sciace Educationin the Two:Year College =
Assessment of Sciencetatication in the Two-Year College =-
Assessment Project =
Assessment Science Datalor Secondary Analysis=
Assessment/Response System in Science and Engineering =
Assessme 1= Computer Awareness and Literacy of Adole
Assessmen1=
Assessment =
Assessment = Cbm pu ter Awareness and Literacy of Adole
Assisted Data Analysis (CADA) for Teaching Bayesian Statistics and App
Associate Degree Curriculum io Ttain Solar = A proposal to Design, De.
Associale Degree Curriculum in Solar Engineering Technology - Phase H
A'ssocialed with PubliAAttentiyeness to Science =
Astronomy Activities for Informal Learning =
Aiiained by Physics St udeots =
Attentive Public =
Attentiveness to Science = A Criti
Altitudes TOward Mathematics, Science, and Social Studies =,
Aiiiiudfs Toward the Science Curriculum and Selected Variables
Altitudes =
Attitudes =
Autonomous Learning Behaviors in Mathematics =
Awareness and Literacy of Adolescent and Early Adolescent Students: An,
Awareness and -Literacy of Adolescent and Early Adolescent Students: An gip
Barriers to the Understanding of Science=
Based Annotated List of Laboratory Experiments in College Chemistry =
Based on Current Crustal Research, Grades 8-10 = Th

Basic Arithmetic Skills =
Bayesian statistics and Applications for Research in Science Educ= Co
Beginning College Science Students =
Behavior Anchored Scales A Method of Identifying Continuing Edt)9tio
Behavior in Computer-Based Learning of Scientific Reasoning =
Beliivior = , A Cognitive Perspective on Women Students' Experience with
Behaviors in Mathematics= Classroom Pr
Behaviors That Demonstrate Understanding =
Bilingual classrooms: Interaction and Social Status =' '
Biological Science Needs of Community College Freshman =
Biology Instructional Strategies (OBIS) =
Biology Laboratory Modules for the Blind =
Biology Laboratory Facilities and Curricub =
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Biology, and Mathematics = Coordinated 1 'se of
Biology: Cornputer-Controlbd Videodisc Materials ki Women and Minorit
Biology = An intellig
Biology = An Investigation of lastructi
Biology = 116 An I ntellig
Bishdp State Junior College =
Blind Students in Colleges and Universities=
Blind Students in,Colleges and Universities=
Blind 7
Brain and Educatiob: A Study of Neuroscience, Cognitive Science, and E
Bringini.Computer Literacy to the Entire Community =
Building Studies=
CACHE) = The Development of Modules for the Undergraduate Chemical
CADA) for Teaching Bayesian Statistics and Applications for Research i
CAI) and Computer-Generated Speech in Mathematics=
Calculator Use and Problem-Solving Strategies of Early Adolescehts =
Calculators: Microcomputer-Based Modules for Teachers, Parents and the *
Candid Classroom Instructional Television: Guidelines for Program Eval
Career Behavior = A Cognitive Perspective on Wornen4Students' Experienc
Cafeer Development of Scientists'and Engineers =
Career Oriented Modules to Explore Topics inVcience,(COMERS)=,
Career-Oriented Science Topics for Elementary andMiddle Schools =
Career-Oriented Degree Programs in the Mathematical Sciences with Emph,
Careers for Women.and Minorities--In-Service Materials for Teachers of
Careers: Teachers of Grades 4-9=
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ieotists and Engineers4.4Mlivery Systems in North
A Tool for Assessing Regional

Support
, Support

Science for the Non-Science Student at Illinois
of CLE Methodologies Potentially Transferable to

;
Conceptual

Assessment of a
Identification of Factors Influencing

Research on
Format Variables and Learner

ng Education and College Instructional Modules in
Microcomputerrletwork and Courseware for Teaching

A Model Program for Continuing Education in
The Development of Modules for the Undergraduate

ng Education and College Instructional Modules in

g Language and Activities in Teaching High School

dren in Accelerated Teaching PrOgrams in Physics,
Coordinated Use of Microcompaters,in-High SchoOl

notated List of Laboritory Experiments in College
User-Controlled Mod% of Continuing Education in

Facilitating Problem Solving in High School
e of Knowledgeand Cognitive Processes in Organic

Analysis of the
The Development of Applied Scientific Thinking in

Conceptual Change in
of School Science for Pre-Adolescent/Adolescent

Research on Gifted
Using Non-Formal Contexts to Teach
Assessment and Documentation of a

Assessing
Structure and Process in

Carolina = , Continuing Education for Sc
CE Needs in XY Coordinates=
Centers for Microalliputer Applications in Science Education =
Centers for Microcomputer Applications in se4ence Education =
Central College: An Msessment of Science Needs for Community College =
CESE= Study,
CEXY: A Tool for Assesising Regional CE Needs in X Y Coordinates =
Change in Children and n Adult Scientists =
Change to a Modularized Approach to Science Instruction =
Changes in Conceptual Unklerstanding of Science=
Changes in Intellectual Development and Critical Thinking Ability =
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Chemical Engineering Design = Development of a
Chemical Engineering =
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Children and Their Parents = Ou
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of Recent East European Literawre in School ana
Teaching Modern Optical Theory iriftigh School and

. Problem-Oriented
e-Orienties1 Instructional Modules for Introductory

Geometry'and Mathematics Cognition for Beginning
Suomi

Statitical Analysis of Research) Results in
uiry into the Graduate Training Needs of Two-Year

, A
Science Education in the Non-Campus

'e for the Non-Science Studerit at Illinois Central
I Assessment of Science Education in the Twp-Year

College Mathematics = Survey
College Ph = CoMputer Graphics Technology as aNisualizat ion Tool for
College Physics Instruction --=
College Physics Classes = Issu

College Science Students = , Visual
College Science'Education-Assessment Project = )
College Science TeachinA =
College Teachers of Mathematics = 4ri Inq
College-Level Introduction to Computing Principles Through Text Proces
College: A Needs Assessment=
College: An Assessment of Science Neethp for Community College Scienc

College = 1 Loca

I Assessment of ScienceEducation in the Two-Year College =
f Mathematics Program at S.D. Bishop State Junior College =
I Assessment of Science Education in the Two-Year College =

rrent Science Education at a Developing Community College =
e Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
1 Asses'sment of Science Education in the Two-Year College =

t of Science Education at Cowley County Community College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education, in the Tr-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I AssessmeM of Science Education in the Two-Year College
Assessment of Scfbnce EdUcation in the Two-Year College -7

I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =
I Assessment of Science Education in the Two-Year College =

ege:.An Assessment of Science Needs for Community
Promote Science Learning Among Blind Students in
Promote Science Learning Among Bliqd Students in

Outlines in Microbiology for Community and Junior
aterials in Microbiology for Community and Junior

Study of Science Education in Two-Year
the Physically Handicapped Students in Community
udy of Science Instructional Programs in Two-Year
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ntral C'ollege: An Assessment of Science Needs for

Assessment of Science Education at Cówley County
Assessing the Biological Science Needs of
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Chemistry in the

n, USA - Bringing Computer Literacy to the Entire
New Directions in Continuing Education:

tive Modes of Continuing Engineering Education as
A Study
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Professional
ng Materials -- Computer Models in the Context of
ring Materials--Computer Moda$ in the Context of

The Representation and Use of
Improving Students'
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Compate = An Investigation Into Learning Patterns di Adults in Alterna
Comparing Formal Algebraic Representations with "Natural" Mental Repre
Competencies and Activity Selection Patterns in Early Adolescents: A L
Competencies Development in the Undergraduate Engineerihg Curriculum =
Competing Social Values = New Undergraduate Engineeri
Competing Social Values = New Undergraduate Enginee
Complex Knowledge: Knowing and Reasoning in Physics =-
Comprehension of Science Prose =.
Comprehension: Studies in Knowledge Organization = Expe

,Comprehension = Learning From Science ana Mathematics
Comprehensive Self-Assessinent of Science Education
Computation =
Computatiimal Estimation'Program for Middle Grades Mathematics -
Computational Skill Via Computer Se

/MO
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Engineering Education Materials for
s and App(ications for Research in Science Educ =
dents: An Empirical Assessment F.
dentg: An Empirical Assessment =
mistry = A
entific Problem Solving =
ay Tests = A

Interest Worlds: Precollege Mathematics in a

Computer Aided Manufacturing (ECAM)=
Computer Assisted Data Analysis (CADA) for Teaching Bayesian Statistic
Computer Awareness and Literacy of Adolescent and Early Adolescent Stu
Computer Awareness and Literacy of.Adolescent and Early Adolescent Stu
Computer Based Annotated List of Laboratory Experiments in College Che
Computer Biology Simulations for High School Students to Stimulate Sci
Computer Conferencing System for Peer Evaluation and Commentary on Ess
Computer Culture =
Computer Enhanced Statistics Modules for the Uppsr Elementary Grades

The Next Step: A Computer Facilities Master Plan for Saddleback =
lopment of Estimation S,iIIs in Mathematics Using Computer Games .= Deve
Guidebook for the Implementation and the Use of,Compuler Generated Graphic Displays in the Undergraduate Mathematics =
Spatial Skills in Pre-College Mathematics Through Computer Graphics= Improving

A Computer Graphics Learci,ng Environment for High School Trigonometry =
rn Optical Theory in High School and College Ph = Computer Graphics Technology as a Visualization Tool for Teaching Mode

Spatial Skills in Pre-College Mathematics Through Computer tiraphics =
Computer Graphics in Engineering Education

.

mputers
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evel Students
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athematics

ey Pen

On
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.OMSETS)

School and

Computer
Assessment and Documentation of a Children's Computer

LOGO (A Computer
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Graphics in a High School Mathematics Lakoratory
Laboratory -
Language). Met hods in Science Education Using' l,ow Cost Home
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Computer Literaqy to the EntireConitifunity
Computer Literacy = ,
Computer Literacy and the Impact of ComputerSouSociety --
Computer Literacy Guides for Elementary and Junior High Schools
Computer Model for Linear, Programming =
Computer Models in the Context of Competing Social Values --
Computer Programming =
Computer Programmers
Computer Programming instruct ion
Computer Programming
Computer Science Education
Computer Science Edutat ion
Computer Science Problem Comprehension: Studies in Knowledge Organifat ; .182 G
Computer Screens--Learner Control
Computer Storytelling Mathematics for Pueblo Indian Uppertlernentary I. 11;4 E

Computer Use and Literacy in Scicrice Education I -B

Compuler-Aided Manufacturing 67
Computer-Aided Design and Manufacturing Consortium for Engineering Edu )04
Computer-Aided Instruction 160 E
Computer-Aided-Ship Design 162 E
Computer-Assisted Instruction (CAI) and (7omputer-Generated Speech in M 150 F
Computer-Assisted Fiaia Analysis 158 E
Computer-Assisted Instruction in the SOcial Science Division of Monter 177 B
Computer-Assisted Science Exhibits 183 D
Computer-Based Mathematics Training for Re-entry Women 50
Compuler-BaSed Approach to Improving High School Mathematic% Instructi 57
Computer-Based Learning Models in Secondary School Science and Mathema 85

Computer-Based Learning of Scientific Reasoning 112

Computer-Based Curricular Materials 158 C
Computer-Based Interpretive System for Science Museum% 168 D
Computer-Based Model% for Socio-Economic-Technological Situations (EC 168 E
Compuler-Bas'ed Tutoring of Mathematical and Scient i fic Knowledge 190 E
Computer-Controlled Videodisc Materials for Women and Minorities (High 105

Computer-Generated Speech in Mathematics Universi 150 I'
Computer-Oriented Teaching Module% in Geochemistry 170 F
Computer Semantic% of Arithmetic: T 195 G
Computers and Cross-Age Instruction 153 F
Compulen on Society Study 165 B
Computers to Precollege Instruction Net w 49
Computers LOGO (A Computer Language) 161 A
ComputerTown, USA - Bringing Com pyter Literacy to the 'Entire CoMmunity 150 B
Computing Activities and Related Degree Programs in U.S, Higher Educat 163 F
Computing Activities and Related Degree Programs in U.S. Higher Educat 192 E
Computing and Higher Education: Is.sues and Opportunities 196 C'
Computing Qonfet.ence - 189 E
Computing Principles Through Tod Processing 55
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Concept-Based Modules Prepar 106
Concept-Based Modules Preparing Academ 172 'A
Concepts and Procedures 159 B
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Misconceptions of Novice
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High School
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A Study of
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An Investigation of the Applicability of
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A Modular

Development of
Individual and Group Behavior in

CONDUIT: Consortium for the Dissemination of
A Modd

Educational
A Research Study of
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ty Level, Computer-Assisted Instruction .(CAI) and

caching U nderstanding and Computational Skill Via
Personal

of Courses in Computer l.iteracy and the Impact of
ork for Educating Teacher% of Science in Applying

Methods in Science Education Using Low Cost Home

ion Inventory of_
ion-Dissemination Inventory of

Determining the Impact of a National EdUcational
A College-Level Introduction to

isual Technique to Teach High School Students the
ation for Undergraduate Physical Sciences Through
ically Disadvantaged Students in Sciences Through

Graphic Techniques for Teaching Statistical
Fundamental Mathematics Concepts for PhYsically Handicapped Students 71

Designs for Assessing the Development of Science Concepts in Adolescents A Study of t he Use of' T irne-Serie% 195 B
Females' Acquisition of 8th Grade Geometry Concepts Via Non-Verbal Microcomputer Graphic% -
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1 Elementary Mathematics
The Development of Quantification

s for Learning Emphasizintg the Nature and Role of
logical structure of Counting and of Early Number

Investigation of
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Materials

ege
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First World

ng the Impact of a National Educational Computing
A Computer
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Undergraduate ( hemical f:ngincerinii Curriculum and

R & () Personnel
Oiark Region
ns Factors Determining the Effectiveness of
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Thc Int ractive Classroom: A
cal, Mathematical, and Psyc ogical Structure of

Concepts with Calculators: Microcomputer-Based Modules for Teachers,.P
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Consolidation. of ReSearch Identifying Needs in Precollege Science Educ
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Continuing Education in Chemical Engineering r-
-Continuing Education Achievement of Professional Engineers
Continuing Education (CACHE) The Development of Modules for the
Continuing Education and College.Instructional Modules in Chemical Eng
Continuing Education of Working-Level Scientists and Thcir Supervisors
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-Continuing Education Needs in Small. 6eographically-Dispersed Indust ri
Continuing Edlifation of Graduate Engineers and Scientists
Continuing Education and Carccr Develdpment of Scientists and Engineer .
Continuing Engineering Education as Comparc . Mi Invescgation Into Le
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lest, Evaluate, and Disseminate Associate Degree

ss Developing Sciekce
Development of a General Engineering Technician
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atist lc%

ledge Organization Expert -Novice

thematic% and Science Sex
A Synthesis of Findings on Sex
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Design and Manufacturing Consortium for Engineering Education 104

Design Approach to Problem Solving: A Program for Training JuniorHigh 150 D

Design Program 172 E

Design, Develop, Implement, Test, Evaluate, and Disseminate Associate 99

Design Development of a Microcomputer Network

Design
Designs for Assessing the Development of Science Concepts in Adolcscen
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Detailed Description of Formative Research for 3-21 CONTACI
Determinants of Student Entry and Per formance in the Sciences
Determining the Effectiveness of Continuing EducatiOn: Longitudinal An
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Develop Insight into Arithmetic Using Perceivable Algorithms
Develop Mathematical Perception and Intuition in Pre-Calculus Students
Develop, Implement, Test, Evaluate, and Disseminate Associatc Degree C 99

Developing ('ommunity College
Developing Science Curriculum Units Using the Teams,Games- Tournaments
Development and ('ritical Thinking Ability
Development and Trial of an Integrated Undergraduate Science Major Pro
Development and Distribution of Print Modules for Manufacturing Produc
Development and Facilitation of Cognitive Representation in Estimation
Development for thc Nuclear Fuel ('ycle
Development in the Undergraduate Engineering Currieulum
Development in thc Study of Motion
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Development of Rcasoning in Mathematics
Development of Reasoning Skills in Early Adolescence
Development of an Articulate Instructional System for Teaching Element
Development of Computer-Based I earning Models in Secondary School Scie
Development of Estimation Skills in Mathematics Using Computer Games
Development of Deductive Reasoning, with Applications to Instruction
Development of a Mobile Spectroscopy I,aboratory
Development of a Coherent Series of Participatory Exhibits for the Pal
Development of Instructional Modules on the Environment.
Development of Pilot Astronomy Activities for Informal Learning
Development of Reasoning in Mathematics ((irades 7-9)
Development of Reasoning Skills in Early Adolescence
Development of Problem Solving Skills in Physics/Electrostatics
Development of an Interactive Cor4ersational Computer Model for Linear
Development-of a Microcomputer Network and Courseware for Teaching ('he
Development of Science Materials for Early Adolescent Minority Student
Development of a General Ungineering Technician Curriculum
Development of Resource Material for Instruction in Use of Underground
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Development of Instructional Films in 1thology-"Behavior of the Ring
Development of a Cooperative Graduate,Program in Engineering and Puhli
Development of Selected Undergraduate Cource Materials in Applied Math
Development of Teaching Materials for Computer Programming
Development of Modular Courses in Science, Technology and,Societ y for
Development of Curriculum and Instructional Material in Applied Sociol
Development of Modules for thc Undergraduate Chemical Engineering Curr
Development of Video Systems for Teaching Meteorology
Development Of Quantification Concepts: A Synthesis)
Development of Scientists and Engineers the Rel
Development of Science Concepts in Adolescents A Study of
Development of Propositional Reasoning
Development of Applied Scientific Thinking in Children and Adolescents
Development: In-Service Training for Middle School Scieoce Teachers
Developmental Biology
Developmental Biology
Diagnosis and ReMediat ion in Pre College Students
Diagnostk and instructional Services for Undergraduate Student s of St
Differences in Computer Sciance Problem Comprehension: Studies in Know
Differences in Perceptual, Motor and Cognitive Sk ills as Related to Ma
Differences in Science Education Research
Differences, and Autonomous Learning Behaviors in Mathematics
Different Levels of Understanding Attained by Physics Students
Digital System 1ducat lona! Materials (DISI'M Project)
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Directions in Continuing Educatiorr Comparative Perspectives of Decisi
Directions
Disadvantaged Studentsin Sciences Ihrough Concept -Based Modules
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Rotated Title Index FY 1981 and Earlier Years

Digital System Educational Materials (
Exhibit Development Including a Linguistic
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Disseminate Associate Degree Curriculum to Train Solar A Proposal t 99
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Division of Monterey Pen An Investigation of the Applicability of Co
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Early Adolescence
Early Adolescent Students: An Empirical Assessment
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Early Adolescence
Early Adolescent Minority Students
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Early Adolescents 1
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Early Adolescents
Early Adolescent Itudents: An 1. Ipirical Assessment
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Early Number ( once ts I he Logical, Mathematic:a
East European I iterature in School and ( ollege Mathematics
East European Mathematical I iterature
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Educational Program
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Educational Research
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Rotated Title Index FY 1981 and Eatlier Years4
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A World Model for Undergraduate College Classroom Use - 154 A
Inierest Worlds: Precollege Mat bemat ics in a Computer. Culture 160 (;

X PRT-Esncrtmcnial Partnership for the Reorientation of Teaching 168 C

( X A fool tor Assessing Regional ('F Needs in X V Coordinales 175 F

ouety tor Secondary i:hook You; Mc and Technology: An Instructional TV Series in Technology and S 96
A-Science ( (misc. tor Youth in In tormal ings: r earning to Uspertmeni 150 A
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Key Word / Phrase Index FY 1981 Awards

Abstract Reasoning 48, 79
Achievement 133-

ACT Model 137
Addition 134, 140
Adolescents 59, 61, 109, 110, 112, 114

Adult Students 86
Adults 121, 128

Algoglyphs 57

Algorithms 74
Amphibians 62
Animal Life 62
Apple 11 Computer 85

Aptitude Tests 110
Aptitudes '122
Arithmetic 134
Astronomy 106
Atari Computer
Atomic Molecular Model 106
Aiomic Structure 106
Attitude Change 53, 125

Attitude Measures 121, 133

Altitude Tests 136
Audiovisual Aids 74, 93
Autonomous I earning Behavior 145

Biochemistry .132
Biological Sciences .68, 87
Biology 60, 68, 85, 90, 101, 105, 11 I, 123, 143

Blind College Students 108
Blind Post-Secondary Salool Students 108

Blindness 47, (A, 71, 108

Brain Functions 132
( AD/CAM (Computer Aided Dcsign4 omputer,Aided Manufacturing)
104
( arcer Awareness 69, 91

Carccr Choice 59, 116, 126

( areer Development 55
Carccr Education 59, 69, 71

Career Exploration 91.

Career Planning 59,' 61

Careers 59

Case Studies 84, 119, 129
("BMS 118

( hemical Analysis 103
( hemical Engineering ( urricolum 100

Chemistry 58, 75, 85, 90, 106

Chemistry Instruction 135
Class Activities 91

Classroom Techniques 145
Cognitive Development 114

Cognitive Measurement 110, 117, 122, 124, 125, 126
129, 114, 142

Cognitive Objectives 113, 132, 139
Cognitive Processes 108, 109, 112, 115, 123, 127, 128

135, 139, 140, 143. 144, 145, 146

ognitive Science 132, 137

( ognitive Test% 134
Cognitive/Affective Measures 133

( ollege Curriculum 67
College Mathematics 118

College Programs 53

College Students 99, 106, 1 I 1, 117, 126, 128, 139
142

Colleges 118
Columbia Broadcasting System/ Ncw YOrk University (CBS/NYU) 86
( ommodore PET Computer 85

( ommunity Involvement 58

( omparative Analysis 129
Comparative Education 63
( omprehension 130
( omputation 74, 81, 134

( omputer Assisted Instruction 48, 49, 50, 51, 52

56, 57, 64, 65, 67
73, 74, 75, 76, 77
79, .80, 8281, 84
85, 88, 94, 95, 99

I.

Computer Assisted Instruction 100, 101, 103, 104, 105

107, 1 1 1, 112, 113, 117

Computer Conferencing 76
Computer Control 82
Computer Graphics 64, 82, 85, 88, 90, 95, 97

101

Computer Literacy 130
Computer Models 56
Computer Oriented Programs 55, 67, 97, 102; 104

Computer Programs 56, 97, 100, 104, 105, 107, 117

Computer Science 73
Computer Science Education 55, 63, 107, 130
Computer Science Instruction 97
Computers 73
Concept Formation 58, 64, 71, 78, 106, 123, 141

142

Concept Mapping 123
Concept Teaching 58, 141

Concepival Knowledge 146

Conditional Probabilities 128
Conference Board of the Mathematical Sciences 118

Cbnierences 132

Consoma 104

Construct Analysis 120
( oniinuing Education 50, 82. 86
Continuous Progress Plan 1(X)

Control Engineering 82
Control Systems 82
Course Descriptions 82

Critical Thinking 143

Cross Sectional Studies 81, 122
Curriculum 97
Curticulum Design 100
Curriculum Development 50, 67, 72, 87, 99, 102

104, 106, 122, 129

Curriculum Enrichment 47, 58, 89, 93, 94
Curriculum Eva! uat ion 67, 94
Curriculum Modules 87
Curriculum Planning 98
Cybernetics 63
Data,Analysis 117, 118
Data-Base Management System 98
Decimal Fractions 124, 140

Decimals 83

Decision Making 65, 131

Decision Making Skills 119

Deduct ion 127

Deductive Reasoning 127

Dempgraphy.. 131
Design Requirements 84
Dial Access Information Systems 75, 98
Disabilities 68, 71, 108

Disadvantaged Youth 106

Discussion (Teaching Technique) 114

Dynamic Programming 57

Dynamic Reading III
Earth Science 85. 93
East-European Nations 63
ECAM 67
Ecology 87

Education 123

Education Commission of the States (ECS).131
Educational Games 11.3

Educational Media 123

Educational Planning 98

educat ional Psychology 128

Educational Research 115, 130. 132

Educational Technology 67, 76, 103, 104

Educational Television 96
Electricity 106

Electronic Equipment 75
Elementary Education 60
Elementary School Curriculum 102

Elementary School Mathematics 71, 74, 80, 83, 120

ti
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- Key Word / Phrase Index FY 1981 kwards

Elementary School Mathematics 122, 124, 134, 140

Elementary School Science 91

Elementary School Students 113, 134

EncfRY Conservation 99

Energy Education 86'

Engineering 82

Engineering Education 67, 82, 94, 100, 104

Engineering Technology 84

Environment 87

Estimation 81

Estimation Skills 111

Ethrcaf Instruction 71
Et h ics 143
Ethics and Values in Science and Technology (EVIST) 72

rvaluation 81

Evddation Methods 108, 116

Experimental Teaching 89

Expenments)F27
Family Attitudes 125

Family Involvement 62, 125

Family School Relationship 125

F easibility Studies 60

Females 50, 51, 59, 64, 69, 77, 91, 105, 116

126, 133, 144, 145

Films 72, 93

Foods Instruction 61

Foreign Countries 63

four Year Colleges 118

Fractions 83

Fundamental Concepts 141

Futures (or Society) 56

Game Theory 65

Genetics 146

Geography Instruction 66

Geology 93
Geometric C oncepts '64

Geometry 64, 127, 137

Global Interdependence 56

Global Perspective 66
Glyphs 57
Crowin's V 123

Graph Theory 57

Graphic Arts 68
Guidelines 91
Handicapped 47, 68, 71, 1013

Heat 106

High School Instructional Enrichment 93

High School Students 58, 72, 88, 95, 97, 101, 107

121, 135, 1-41

, Higher Education 53

Hispanic Americans 50, 60
Hozothesis Testing 114

Individual Factors 121

Individualized Curriculum 48

Individualized Instruction 140

Induction 127

Informal Learning 61

Information Dissemination 67, 75, 76, 94, 138

Information Networks 49, 103
Information Processing '137
Information Science 63

Information Systems 76, 98

Information Utilization 98, 146

Inservice Education 91

Instruction 127

Instructional Aids 94
Instructional Development. 78

Instructional Improvement 108

Instructional Innovation 89, 112, 139

Instructional Materials 47, 50, 51, 51, 56, 62
67, 68, 72, 78, 81, 84

115, 87, 90, 93, 100, 102

103, 104, 106, 113, 120, 123

129

42 Section I U

Instructional Technology 104

Instrumentation 103

Intellectual Development 143

Intelligence 130
Interaction 62, 145

Interactive Computer Programs 56, 82

Interdisciplinary Approach 56, 96

Intermediate Grades 78, 81, 120, .129
International Programs 63
International Relations 56

Interviews 108, -112, 119, 142

Itmror-HiErh Schoof-.Std..t 47 7 9-

' Junior High Schools 102

Knowledge Level. 142
1 aboratories 106

anguagc Arls 69
anguage Skills 135

earning 121, 146

I earning Activities 89

earning Aids 121

1 earning Cycle Model 115

l earning Disabled 122

earning MOduley 58, 64, 75, 84, 106, 140

1 earning Motivation 145

f earning Problems 108
earning Processes 121, 127

earning Theories 48, 113, 119, 132, 119

cgally Blind Students 71

ile Sciences 87

meal- Programming 65

iterature Restews 116

ogical Thinking 127

1 ongitudmal Studies 114, 120, 121, 122, 124, 111, 144

145

oop ( onstructs 117

Magnetism 106

Males 145

.Management Development 65

Manipulative Materials 71, 120
Manufacturing 67, -194
Manufacturing Engineering 67
Markov Chains 65
Material Development 55, 57, 58, 62, 65, 71, 79

81, .84, 85, 88, 91, 94, 101

103, 105, 106, 112, 1 11, 140

Materials Science and Engineering (MSE) 94

Materials Testing 71

Mathematical Applications 52, 57, 65, 74

Mathematical Reasoning 47, 109

Mathematics 47, 59, 90, 114, 117, 144

Mathematics Anxiety 50. 105, 110, 144

Mathematics Curriculum 50, 61, 71, 78, 80, 95

Mathematics Uducation 61 71, 114, 116, 116. 137

Mathematics Inst ruct ion 47, 51, 52, 57, 65, 71

77, 78, 79, RI, 83, 88

90, 102, 105, 107, 109, 112

. 111, 115. 118, 119, 120, 122

124, 141, 145

Mathematics Materials 140

Mathematics Teachers 57

Mains Theory 65

Matter 106
MAWIS (Mathematics at Work in Society) 59

Measurement Techniques 81

Mechanics (Physics) 139

Memorintoon 134

Meta.Analysis 116

Microcomputers 49, 50, 51, 52, 55, 64, 65, 76

77, 79, 82, 85, 90, 95, 102, 105

Ill
Microelectronic Technology 71

Middle Schools 52, 119

Minorities 51, 91-, 131

Minorit y ( roup Children 77



Key Word rPhrase Index F

Minority Groups 59, 60, 106, 109, 126
Minority Testing Problems 130

Models 68, 133

Moral Values. 72
Motivation Techniques 57, 61

Mount St. Helens 93

Multimedia Instruction 96
Multimedia Materials 59
National Assessrhent of Education Progress/Science 131

Negative Numbers 140

Network 'Theory 65
Neuroscienee 132

Newsletters 50
Newtonian Mechanics 139

, Non-science Majors 55

Nontraditional Students 53

Number Concepts 74, 81, 120, 140

Numerical Inequality Judgments 134

Observation 112? 145
Older Adults 53
Orient atiori-Trainiog- -8/1

Out or School Environments 110 ,

Out of School Science Materials 61

Outreach Programs 86
Participation 62
Performance Factors 145

Perry Model 143

Pets 61

Photographs 93
Pholomicrographs 68

Photoscreening 68

Physical Sciences 77, 106

Physics 85, 90, 106, 111, 139, 141,- 142

Physics Instruction 135

Planning 129

PL ATO Computer System 57
Predictions 133

Predictor Variables 136

Prevocational Education 69
Probabilit y 128
Problem Solving 47, 32, .55,

79, 80, 81, 88,

113, 114, 115,

140, 142, 144,

Professicinal ;Continuing Education
Professional Education 82

Program Effectiveness 114

Programmed Instruction 49. 64

Programmed Instructional Materials
Programming 50, 55, 97, 117

Programming Bugs 117

Programming Languages 117

Protocois 114

Prototype Curriculum Development

58, 65, 77, 78

97, 107, 112

120, 122, 134, 139

146
84

49, 75, 95

135

0 Methodology. 125

Qualitative Analysis t39
Quantitative Tests 109

Queuing Theory 57

Radiation 99
Raised-line Reproductions 68

Randomness 128

Ranger Rick's Nature Magatine 60

Rational Numbers 120

Re-entry Women 30
Readability III
Reading Research 11 1

Reasoning Patterns 47

Reasoning Tasks 109

Reptiles 62
Research Projects 144

Resource Centers 76

Response Style (Tests) 130
Retention (Psychology) I 1 1

Role Models 69

1981 Awards

Role Perception 69
Role Theory 116
Sampling 128

School Surveys 118

Science Achievement 131

Science Activities 61, 89
Science Activities for Informal Learning (SAIL)
Science Attentiveness 121

Science Careers 69, 91

Science,gourse Improvement Projects 94,-

Science Curriculum 89, 133, 141

'Science Edricalibll 51, 116; 116
Science Instruction 49, 52, 58, 68, 75, 76, 77

85, 99, 101, 102, III, 112, 129

141, 142

Science Interests- 69
Science-Materials 76

Science Programs 53, 61, 86, 125

Science Teachers 49, 57, 91, 129

Science Understanding 131

.SC.i.crice.Technológyand Society Interaction 66

Science/Society Interactions 56

Scientific Attitudes 61, 110, 126, 133

Scientific Concepts 108, 110, 1 1 1, 112, 138, 141, 142

Scientific Enterprise 72
Scientific Literacy 53, 58, 60, 61, 86, 96, 108

110, 121, 125, 131, 132, 133, 138

Scientific Methodology 112

Scient fic Reasoning 112

Secondary Analysis 121

Secondary School Curriculum 102

Secondary School Mathematics 57, 59, 65, 71, 85

105

Secondary School Science 85, 89, 91, 96, 141

Secondary School, Students 51, 57, 93

Scx Bias 110, 145

Sec Differences 64, 88, 110, 121, 144,

Scx Stereotypes 69
Scx, Minority Testing PrOblems 130

Simulation 56, 68
Skill Analysis 109
Skill Development 47, 81, 113, 137

Skills 137

Slides 93
Small Group Instiuction 112

Social Change 89, 96

Social Factors 131

Social Influences 96
Social Science 136

Social Science Research 125

Social Studies 96, 102

Socioeconomic Influences 125

Sociological Factors 121

Software 105

Solar Energy 99
Soviet Union 63, 114

Space Sciences 85

Spanish Speaking 60
(Spatial Perception 64, 88

State-of-the-Art Reviews 118

Statistical Analysis 128

Slat istics 52, 80, 107

Student Attitudes 57, 69, It 136, 145

Student Interests 69
Student Teacher Relationship 145

Subtraction 140
Surveys 63, 116

Sy nt hesis of Research 116

Syracuse Rating Group 143
Tactile Adaptation 71

Teacher Attitudes 57, 119, 136

Teacher Education 49
Teacher Effectiveness 129

Teacher Workshops 49

145

Section 1 43



Key Word / Phrase Index FY 1981 Awards

Teachers Conceptual Systems 119
Teaching Guides 129

Teaching Methods 117, 129
Teaching Skills 49
Technical Education 73
Technological Advancement
Technology 58, 72, 86,
Technology Transfer 99,
Telecommunications 86

55,
91;
.103

89, 96
96

Telecourses 96
Television 72, 83
Television Curriculum:
Television Films 72
Television Research 138
Television Viewing 138
Temperat ure 106
Test Bias , 130
Testing -130
Text Processing Language 55
Textbook Research 111

Thematic Approach 66
a Theorem.proving Skills 137

Theoretical Models 131

Thinking Processes 127

Training Methods 109

Translation 60
Trend Analysis 118, 131

Trigonometry 95
Two Year College Students 101

Two Year Colleges 99, 118

Undergraduate Study 118
Unit Fraction Approach 120
Univeriiiies 101,, 1'18

,Upper-elementary Science 129

Video Equipment 101

Videodisc Recordings 83,
Videotape Cassettes 51

Videotape Recordings 72,

101,

93,

105

96

<24'

Videotapes 50, 78
Visual Impairments 47, 68, 71, 108
Visual Percept ion 144

Visualization 88
Volcanic Activity 93
Wildlife Management 87
Women's Education 50, 51, 59, 69, 105, 116
Workshops 75

World Affairs 56
World Geography 66
World Problems 56
Young Adults 121

Zoo Education 87
Zoology 60, 62
Zoos 62, 87

44 Section I

rti



C.t.r

Section II

Fiscal Year 1981 Awards

Project Descriptions siiid Principal Investigators
by Program, and State and Institution

SO



raf

Mocha les for the Development of Reaioning in Mathematics

:Robert Karplus
... University of CaVornia/Berkeley

Lawrence Hall of Science
Befke ley, CA 94720 ,

The "Matheniatical Reasoning ImprO4ment Study (MR IS)" project / 'NI.
has embarked ori an 18-month effort to develop four two- to three-
week modules that wifl enhance the mathematical reasoning of early
adolescent students. The' purpose of this augmentation is to provide
for the simultaneous adaptation and trial of MR IS materials especially*,rsuited to the -needs of bli and orthopedically disabled students.

These modules will co centrate on aspects of mathematics which
require reasoning skills in the areas of problem solving, estimation,
graphing, relations among variables, prObabi.lity, and data interpre-
tation.

The project has plans for he ultimate development of 15
modules which will undergo a national field test prior to commercial
publication,

AMOUNT: $278,500*
AWARDED; 09-01-80
TERMINATES: 09-30-82

"DISCIPLINV: -

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER : ED79-26662

PROGRAM: Development in
Science Education

Mathematics, General/Mathematical Sciences
Grades 7-9
Mathematics; Junior tiigh School Stude ts; Skill
Development; Mathematics Instruction; struc-
tional Materials; Problem Solving; Curriculum
Enrichment; -Mathematical Reasoning; Reasoning
Patterns; Blindness; HandicapPed; Visual
Impairments

*Cumulative amount. Fiscal Year 1981 award: $39,900.

Section 11 47



Developinent of Reasoning Skills in Early Adolescence

Alfred M. Bork
University of California/Irvine
Department of Physics
Irvine, CA 92717

This project explores potential applications:of inexpensive corn-
puters to promoting the development of reasoning in students aged
13 to 15. It is based upon two areas of similar work: non-computer
materials in physical science for these ages, and computerized mate-
rials for beginning college students. Three considerations motivate
the project: (1.), the increasing availability of powerful, inexpensive
computers; (2) the growing perception that many students never
develop a comfortable competency in using abstract thought; and (3)
the observation that while abstract thought is essential to under-
standing concrete reality, people at large do not employ it effec-`
tively.

The objective over the next two years is to explore the pla-usi-
bility that the time, is Row ripe to make significant progress. The
objectives of this prototype phase are to (1) areate products whith
will lay out different approaches to the goal of improving general
facility in abstract thought, and (2) demonstrate effectiveness of-
these approaches, and -allow better evaluation of whether further
steps should be taken, .and if so which steps.

Anticipated products include: suryeys of computerized materials
stemming' from various- learning and teaching theories for early
adolescence, and of cornputee-aided evaluations of the effectiveness
of materials; analyses of how different reasoning skills relate to the
curriculum and overall educational goals; and computer programs
showing teachers ;how to use these materials or to generate their
own.

AMOUNT: $207,000*
AWARDED: 08-30-79
'TERMINATES: 12-31-82 s

DISCIPLINE:
TARGET AUDIENC :

,DESCRIPTORS:

*Cumulative amount;

48. Section II

AWARD NUMBER: SED79-19021

PROGRAM: Development in
Science Education

Software SYstems/Computer Science
Grades 6-9
,Computer Assisted Instruction; AbStract
Reasoning; Learning Theories; Individualized
Curriçkilum

Fiscal Year 1981 award: $28,000.

t"--.00
;f.



Network for EducitingTeachers of Science in Applying Computers
to Precollege Instruction

Alfred M. Bork
University of California/Irvine
Department of Physics
Irvine, CA 92717

This project will set up a network of universities and profes-
sional associations, /providing teacher training workshops on the-
applications of microcomputers to teacking scilence. The network will
provide a mechanism for the exchange, review, and field testing of
computer-based Materials designed, for use in such workshops. Most
of the work during the funded ortion of the project will be to
adapt, and rewise on the basis of field trials, materials which have
been generated: The initial computer materials have been generated
at Irvine under a series of NSF grants. 'The teacher workshop
materials will in large 'part come from the experience at three
colleges 'of education which are starting the iietwork.1 The project
will result in computer-readable discs containing exemplary programs
for use in instr.uction. One disc will contain programs primarily
from the physical sciences, the second will cohcentrate on measure-
rrlen, and mathematical concepts, and the third will' consist of pro-
gram* emphasizing scientific reasoning. These discs will be menu
driven with additional tutorial assistancefor teachers.

The project will prOduce a written handbook for teachers and a.
series of "software tools" so that teachers can write their own
programs or adapt programs from other sourtes, plus a guide to,
various strategies for using and producing computer-based teaching
materials.

AMbUNT: $51,128 AWARD NUM.BER.: SED81-11227
AWARDED: 01-01-82 ,

TERMINATES: 06-30-84 . r

PROGRAM: Development in
Science Education

DISC
TARGET AUDIENCE:
DESCRIPTORS:

\
Computer Science
Teachers (Graqes 6-12)
Teacher Education; Teacher, Workshops;
Teaching Skills; Programmed Instruction;
Computer Assisted Instruction; Microcomputers;
Programmed Instructional Materials; Informa-
tion Networks; Science Instruction; Science
TeaChers

V.

Section II 49
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Intensive Computer-Based Mathematics Training for Re-entry
Women

Marvin Marcus
University of California/Santa Barbara
University Exten 'Mon
Santa ,Barbara, CA 93106

1' This project will develop a computer-based Mothematics cur-
riculum for women who wish to upgrade skills needed for continuing
education or re-entering the technical job market. The -project will
design and implement a graded sequence of instructional units--
coverin6 such topics as real and complex numbers, functions, linear
systems and probability--for two intensive summer short courses and
subsequent home-study/microcomputer laboratory phases, using low-
cost,' stand alone, commercially available microcomputers located on
the Santa Barbara campus.

One hundred women between the ages of 25 and 55 will be
selected for the program, taking into account commitment, career
goals, demographic mix , and ' need . Participants will be rarldoml
assigned to control and treatment groups. Only those women in th
treatment group will redeive the intensive mathematical training, but
both groups will be tested regularly, throughout the length of ther\
program, to determine the effectiveness of the intervention .

The project will develop and disseminate: (1) written instruc-
tional units covering the pertinent mathematics. and microcomputer-
based "discovery" exercises; (2) intelligible manuals for learning a
computer language and simple machine openating techniques; (3) a

nhow-to" manual on setting up an inexpensive microcomputer labora-
tory to work effectively with non-traditional students; (4) videotapes
of the lectures; and (5) a newsletter, published every three months
to disseminate the project's results. The materials and course
design will be made suitable for easy transfer to other, , instituti`ons.

AMOUNT: $192,012
AWARDED": 03-01-81
TERMINATES: 10-31-83

DISCIPLINE:
TARGET AUDIENCE:
DESCR I PTORS:

50 , Section II

AWARD NUMBER : SED80-20411

PROGRAM: development in
Science Education

Mathematics; Computer Science
Females; Minorities
Mathematics Curriculum; Curriculum Develop-
ment; Instructional Materials; Mathematics
Anxiety; Computer Assisted Instruction; Pro-
gramming; Microcomputers; Continuing Educe-,

tion; Women's Education; Hispanic Americans;
Re-entry Women; Videotapes; Newsletters;
Females



Microcomputer and Video-Based Mathematics Modules for High
School Women and Minority Students

Edward M. Landesman
University of California/Santa Cruz
Department of Mathematics
Santa Cruz, CA 95064

This prOjed will elevelop six learning- modules which will make
use of a combination of media (microcomputers, videotape, and
printed workbotiks) to assist minority and women students/in learn-
ing high school mathematics. The proposed approach is based on
social learning theory, which synthesizes cognitive and behavioral
rferspeCtives. The modules will be designed to aid learners in
mastering key concepts, strengthening needed' skills, arid reducing
eelings of learned helplessness or anxiety in mathematics so that the

necessary preparation may be acquired to pursue postsecondary
Studies in science and technical'fiekis.

- Interactive computing will be combined with video sequences and
printed workbooks to provide the learner with a powerful mix of
learning, activities based on task analyses and !earl-ling objectives.
This coMbination of media is particulaHy useful in relating mathema-
tical concepts to their applications, demonstrating the importance of
mathematics in life and careers, and providing self-paced, interactive
rehearsals in generalizing conceptS and mastering skills. The pro-
posed wOrk will use equipment that is already availablt in many high
schools, and will provide a foundation for future uses of intelligent
videodisc technology.

The project team includes senior academic and professional staff
having expertise in mathematics educational 'psychology; gr,aphic
arts, and computer-assisted. instructional techniques. The team also
includes -high school teachers of mathematics.

AMOUNT: $176,444
AWARDED: 04-01-81
TERMINATES: 03-31-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-24701

PROGRAM: Development in
Science Education

Mathematics Education
Fernates; Minorities
Microcomputers; Mathematics Instruction;
Females; Minorities; Womerf's Education;
lnstruotional Materials; Computer Assisted
Instruction; Secondary School Students;
Videotape Cassettes

Settion II 5 I



Middle' School Microcomputer Statistics Laboratory

Ronald Saltinski
Dixie School Ijistrict
Miller. Creek School
380 Nova Albion Way
San Rafael, CA 94903

The primary objectkiIe of the project is to create an environment
in which middle school students will have the opportunity to develop
a sense of statistical reasoning as an integral component of problem
solving in science and mathematics. A statistics laboratory will be
created in which students will receive instruction in statistics -and
assistance in applying statistical techniques in science, social
studies, and other areas of study. The microcomputer will be Ased
as ,a tool to solve these statistics problems. The project vviH gen-
-erate a low-cost model with supporting courseware, competency
statements, and guidelines for instruction and evaluation of hard-
ware and software. Commercial publication of the mat?rials pro-
duced in the project will be sought.

AMOUNT: $10,035*
AWARDED: .05-15-81
TERMINATES: 04-30-83

AWARD NUMBER: 5ED80-24417

PROGRAM: DevelOpMent in
Science, Education

DISCIPLINE: Problem Solving/Education
TARGET AUDIENCE: Grades 5-8
DESCRIPTORS: Microcomputers; Middle Schools; Mathematics

Instruction; Mathematical Applications; Statis-
tics; Computer Assisted Instruction; Problem
Solving; Science Instruction

*Funded in part by the Nhational Institute of Education

.52 Section II



Science, Socie
Program

and the Senior Citizen: A Model Educational

Robert P. Larkin
University of Colorado
Austin Bluffs Parkway
Colorado Springs, CO 80907

This project involves the design, development, and dissemina-
tion of a model educational program which has two primary goals:
(1) in the short term, to give older students an experience of
science-based interdisciplinary study, stressing the relatedness of
scientific ideas and social values, and (2) in the long term, to
involve older people in the mainstream of higher education in science.

Yn the first phase; a grOup of teacher/counselorsphysical,
biol.ogical, and social scientists, and humanists--from the University
of Colorado at Colorado Springs and Colorado College, developed a
varied program of educational activities in the area of science and,
society. Starting out on the senior citizens' home ground, they
gradually introduced the older students to .the academic programs of
the two institutions.

In this phase, the primary emphasis will be on evaluation and
dissemination of the model to other locations. A rigorous evaluation
component will measure the changes in skills and attitudes on 4the
part' of older people toward science education as a result of the pro-
gram. Twenty people will attend two workshops and receive the
ongoing assistance of the principal investigator to establish similar
programs at their own institutions at a variety of locations. A
'6Ow-to° booklet with an accompanying video presentati[än will be

pilot tested by workshop participants. This program appeals to
those large numbers of older people who want very much to under-
stand more about science, but who don't know how or are afraid to
begin.

AMOUNT: $188,964*
AWARDED: 08-31-79

. TERMINATES: 03-31-83

AWARD NUMBER: 5ED79-19031

PROGRAM: Development in
Science Education

DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Elderly; Older Students

1

I
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DESCRIPTORS: Higher Education; Nontraditional Students;
College Programs; Scientific Literacy; Science
Programs; Science Education; Older Adults;
Attitude Change; Instructional Materials

*Cumulative amount. Fiscal Year, 1981 award: $53,758.

Itt
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A College-Level Introduction to Computing Principles Through
Text Processing

William S. Dorn
University of Denver
College of Arts and Sdences
Department of Mathematics and Computer Science
Denver, CO 80208

This is a project to design a course to teach the fundamental
principles of computing by using a text processing language rather
than a programming, language. The primary audience for the course
will be students. who are not science majors. The course will be
based on real-life case studies that have little or no connection with
mathematics or business. For example, students will write and edit
a non-technical article comparing various home energy sources:
windmills, solar heating, wood-burning stoves, etc. As another
example, they will customize a letter so that it ap0ears to 6e com-
pletely individualized when, in fact, the letter was pieced together
from standard paragraphs.

Students will haVe the opportunity ca) to learn to use a text
processing system for their work, e.g. , writing term papers; (b) to
learn the basic principles. behind computers and computer program-
ming; and (c) to improve ,their ability to follow and to' create a logi-
cal argument.

r1e prrmrral course will be given in a classroom in which
every two students will have a terminal. The professor will have a
terrninal whose output will be displayed on a large screen visible to
all of the students.

The principal products of this project will be the development
of the course materials, the evaluation of the course and the top-
down design of the software packages (with programmer and user
documentation) in a form suitable for implementation On another
system (pseudo7code). Articles about the project will be submitted
to the appropriate journals and presentations will be made to the
National Educational Computing Conference and the Small College
Computing Symposium.

AMOUN T : $95,538
AWARDED: 01-01-82
TERMINATES: 06-30-84

DI5CIPLINE
TARGE T AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-25788

PROGRAM: Development in
Science Education

Software Systems/Computer Science
Undergraduates
IViterial Development; Computer Science Edu-
cation; Programming; Computer Oriented Pro-
grams; Microcomputers; Career Development;
Problem Solving; Technological Advancement;
Text Processing Language; Non-science Majors

Section 11 55



A World Model for Classroom Use

Barry B. Hu9hes
University of Denver
Graduate.School of International Studies
University Park
Denver, CO 80208

The project focuses, on the development of a world model or'
global development processes suithab.le for use in undergraduate col-
lege classrooms. A computer simulation will be accompanied by a
student manual designed to link the model to further study. Th,e

project aims to communicate to students basic information about
global development and global interdependence, and to motivate stu-
dents to explore further the interrelatedness between science, tech-
nology and the important social/value issues of the day.

The initial phase of effort (funded by the Cleveland Founda-
tion) involved development of the basic model and-preparation of the
manual. The second phase will consist of refinement of the model
and accompanying manual, and pilot testing of the total package at
several sites.

The final model, the International Forecasting System (IF ),
includes the followrng features: (1) representation of ,the world in
nine regions; (2) a population model (3) an ecc4Smic model; (4) an
agricultural model; (5) an energy model; (6) a set, of environmental
variables; and (7) other variables representing policy choices, tech-
nological developments, and other unknown variables.

Great care is being taken to assure portability of the products.
The computer _software will be designed so it can be used on micro-
computers. Dissemination is expected to take place via major corn-
puterrp.rogram diltribution centers and by commercial publication.

AMOUNT: $85,598*
AWARDED: 12-01-80
TERMINATES: 05-31-82

/ DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED81-02303

PROGRAM: Development in
Science Education

Political Science/Social Sciences; Software
Systems/Computer Science
Undergra"duates
Simulation; World Problems; Interdisciplinary
Approach; Futures (of Society); World Affairs;
Instructional Materials; Computer Programs;-
Comppter Assisted Instruction; International
Relations; Science/Society Interactions; Com-
puter Models; Interactive Computer Programs;
Global Interdependence

*Funds for this project were deobligated from the FY 1980 budget
(SED80-07313) and obligated under the Pk 1981 budget.

$6 Section II
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IP A Modular Computer-Based Approach to Improving High School
Mathematics Instruction

Clifford W . Slayer
University of Delaware
Department of Mathematical Sciences
Newark, DE 19711

This project will develop secondary schooHevelltaterials that
introduce new apPlied mathematics techniques into the school curric-
ulum. Five instructional modules, to be developed over a 20-month
period, will cover the following topics : ( 1) Dynamic Programming ,
( ) Queuing Theory, (3) Graph Theory, ( 4 ) Glyphs and Algoglyphs,
and ( 5 ) Applications of Mathematics to Medicine. The modules will be
available both as printed monographs adaptable to numerous computer
configurations, and as interactive lessons to be used with the widely
available PLATO computer system . In addition , an introductory
module will be developed to motivate and guide students to the other
f ive lessons .

The project will evaluate the impact of offering these modules to
secondary students as well as to high school mathematics and science
teachers . Printed materials and parallel computer-based materials
will be evaluated independently to obtain measures of their effective-
ness . The evaluation will focus also on teacher attitudes and readi-
ness to incorporate these materials into the secondary school
curriculum .

AMOUN $20 , 865
AWAR DE : 08- 5-81
TERMINATES: 09-30-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWA R D NUMBER : SED80-25787

PROGRAM: Development in
Science Education

Mathematics Education
Grades 9-12; Teachers
Mathematics Instruction ; Material Development;
Computer Assisted Instruction; Secondary
School Students; Motivation Techniques;
Mathematics Teachers; Secondary School Mathe-
matics; Mathematical Applications; Teacher
Attitudes; Science Teachers; Student Attitudes;
PLATO Computer System; Glyphs; Algoglyphs;
Queuing Theory; Graph Theory; Dynamic
Programming
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Chemistry in the Communi A Problem-Focused Course for High
School's

WilHarn T. Lippincott
American Chemical Society
1155 Sixteenth Street, NW
Washington, DC 20036

This project will develop, field-test, and disseminate six
modules comprising a new one-semester high scVol science course
entitled, ''Chemistry in the Community" (Chem Corti.). The course will
teach chemical cohcepts which help students to understand and to
seek solutions for technology-related problems of today. Major goals
of the program are to enhance the scientific' literacy of general
students, and to broaden the social and technological perspectives of
future ,scientists.

Each module will be an independent learning unit focused on a
chemicals-related societal issue. The modules will be designed for
use by chemistry teachers either as an alternative curriculum or to
erarich more traditional courses. Written materials will help students
(a) identify ,a problem; (b) learn the chemical concepts involved; (c)
describe or propose solutions; and (d) anticipate new problems re-
sulting from proposed solutions.

Materials will be developed and tested at three university
centers, Temple University and the Universities of Maryland and
rWestern Washington. A steering committee will oversee the project,
act as consultants, and assist the staff in developing materials that
are sound in content and teachability. The project staff and steer-
ing committee combine the talents of chemists, experts in science
education, high school chemistry teachers, social scientists, and
science writers. A commercial publisher will be sought to produce
and distribute the materials.

AMOUNT: $193,201
AWARDED: 09-01-81
TERMINATES: 02-28-85

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

5 8 Sect ion I I

AWARD NUMBER: SED81-15424

PROGRAM: Development in
Science Education

Chemistry, Community Oriented;. Science
Literacy/Education

Grades 9-12
Chemistry; Science Instruction; Scientific
Literacy; High School Students; Curriculum
Enrichment; Material Development; Concept
Formation; Concept Teaching; Learning Modules;
Technology; Community Involvement; Problem
Solving



4

Mathematics in Society: Multimedia Materials for 8th-lOth Grade
Students

John Jobe
Mathematical Association of America, Inc.
1529 Eighteenth Street, NW
Washington, DC 20036

T he project will develop and disseminate multimedia materials to
inform 8th to 10th grade students about careers involving mathema7
tics and the limitations to career options which result from math
avoidance. The materials, to be titled "Mathematics at Work in
',oc iety ( MAWIS ), " will include four videocassettet, each co ring a
di f f erent career area, and a student workbook. T he videota es will
provide specif lc illustrations of careers which require substantial use
of omathematics. The workbook will conLain information on other
(' areers,' Suggested activities related to .the contents of the video-
tapes, and a direct discussion of math avoidance. A major goal
and f Ocus of the MAWIS materials will be to convince adolescents,
especially young women and minority students, that they can and
should study mathematics appropriate- for their intended careers; in
short, to combat mathematics anxiety and avoidance.

T he -materials will be disseMinated through existplg MAA
secondary school lectureship programs and through 29 regional JV1AA
of f ices

AMOUN T : $129,300*
AWARDE 08-15780

( RMINAT 05-31-82

DI`)(.1P1. INE:
I ARCA T AUDIE NCE:
DF 5(.R1P T ORS:

AWARD NUMBER ; SED80-08438

PROGRAM: Development in
Science Education

Mathematics, General/Mathematical Sciences
Grades 8-10
Mathematics; Women's Education; Careers;
Multimedia Materials; Career Education; Career
Choice; Secondary School Mathematics; Adoles- ,

cents; Minority Groups; Career Planning; MAWIS
(Mathematics at Work in Society ); Females

urnulative amou . F iscal Year 1981 award: $10,900.
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Spanish Translation and Feasibility Study of Ranger Rick's Nature
Magazine

E. Gerald Bishop -----
National Wildlife Federation
1412 Sixteenth Street, NW
Washington, ,DC 20036

An .issue of RANGER. R ICK's NATUR E MAGAZINEVand its accom-
panying Activity Guide will be translated into Spanish for classroom
use in schools with Hispanic populations. T he primary purpose is to
increase 'Hispanic students' understanding and appreciation of Science

''arousing their interest i.n natural phenomena. Emphasis will be

placed on providing first-hand science activities involving the
student's 'own life and surroundings, rather than .memorization of
facts. It is hoped that the effort also will improve the reading
bht of Spanish speaking students.. Because of differences in

Spanish American groups in the . United States, the Spanish transla-
tion will consist of a text and glossary responsive to the various
dialects. Activity 'issues with a guide for teachers WiH be distri-
buted to schools nationwide.

A feasibility study, including both' field and market testing , will
evaluate the acceptance and effectiveness of the Spanish edition, and
determme whether a Spanish language edition of the rna9azine could
be self-sustaining. Results of the study will guide the , National
Wildlife Federation in launching a continuing Spanish edition of
RANGER RICK, and will inform publishers of other popular science-
related periodicals of the advantages of this approach.

AMOUN T : $78,538
AWARDED: 12-01-80
T ERMINAT ES: 03-31-82

T A RGE T AUDI Efq.CE:
DESCRIPTORS:

60 Section I I

AWARD NUMB R : SED8Q-19334

PROGRAM: Development in
SC-ience Education

Biology, General/Life & Medical Sciences
Minorities; Grades 3-8

Hispanic Americans; Minority Groups; Scientific
Literacy; Zoology; Biology; ,Translation; Spanish
Speaking; Elementary Education; Feasibility
SU/dies; Ranger- Rick's Nature Magazine

G



Science Activities for Informal Learning (SAIL) (Age 1 1 14)

John H. Falk
....riiithsonian Institution
Chesapeake Bay Center for Environmental Studies
Washington, D.0 -20560

The 4Mithsonian Institution's Chesapeake Bay Center for
Envirori,icii tudies will develop, evaluate, and disseminate a set
of mate ials and actNites to be used 'for science. learning in informal
educational settings. Called "Science Activities for Informal ,Learn-
ing" (SAIL), these materials will be designed specifically for early
adolescents ( H-14 year olds), particularly Young women. A major
goal of this project is to develop materials that help improve atti-
tudes toward science. in this* age group and increase their motivation
to ex,plore science and science-related topics further. Another major
goal of this project iS to interweave, career information into the SAIL
Materials in order to enhance career awareness. I.

The project will produce sets of paperback books and related
activity-oriented materials ,designed.' to giVe maximum flexibility to a
diverse set of 'users. In this pilot project, tWo units will be devel-
oped, one focusin'g on the general area of, .food science and- the other
on pets and domestic animals. These topics.were selected to repre-
sent areas of basic; interest to early, adolescents. They contain
important scientific principles and _contepts. All units will be multi-
/disciplioary and include biological, physical, and social science
aspects of a topic, as well as historical arid aesthetic considerations.
All materials will be designed rfor high interest and relevance to early
adolescents since a "noncaptive" audience,. is being targeted. Field
testing bymuseums, youth groups, and science clubs will guide the
developers in assuring thatc the goak of cognitive appropriateness,
subject interest, dareer awareness, and high motivation generation
a're achieved -This project constitutes the first phase of a planned
two-phase pr ct to produce materials on ten different topics.

AMOUN T: $191;800
AWARDED: 05-01-81

TERMINATES: 04-30-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD N HABER: SED80-1230/

PROGRAM: Developmerit in
Science Education

Multidisciplinary Sciences
Grades 5-8; Females
Science Programs; Science Activities; Scientific
Literacy; Out of School Science Materiak; Foods
Instruction; Adolescents; Scientific Attitudes;
Motivation Techniques; Career Planning; Informal
Learning; Science Activities for Informal Learning
(SAIL); Pets
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Science Education for Families 4n Informal Learning Settings

Judith White
Smithsonian Institution
-National Zoological Park
Washing*, DC 20008

A Core set of five or more self-contain d multi-moglal learning
packages will be developed for families"to 'use to learn about Zoology
in ithe informal learning setting of a zOo. The characteristics of a
family zoo visit, ,,i\ncluding its social and recreational aspects and the
varied ages and interests of Ifamily members, will ,be considered in
designing the materials. Visitor participations and interactive learn-
ing wil,1 be fostered by providing specially designed 'packages that
will include objects to handle, animals to exami-ne, and animal dis-
-plays to manipulate.

Prototype materials will be developed at the National 'zoological
Park), based upon its reptile and amphibian collection. During the,
project's, second year, prototype materials win be field tested at zoo
sites, in Washington, D.C.; Philadelphia, Pennsylvania; and Grahd
Rapids, Michigan'. After field testing, ,evaluation results will Joe

applied toward revising the materials for use 'in a ,variety of zoos.
Results of the, projeCt, inqluding the materials it develops,- will

be 'disseminated to other zoos through workshops and reports in an
effort to foster the development of innovative educ*ational,approaches-
for family learning at other, zoos acros the country. The project
will have the active, cooperation 'of the American ,Association of Zoo-
logic-al Parks and Aquariums during its testing and distributioT
stages.

AMOUNT: $223,735
AWARDED: 02-13,81
TERMINATES: 07-31-84,\
DISCIPLINE:
TARGET AUDIENCAE:
DESCR LPTORS:
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AWARD NUMBER: SED80-20621

PROGRAM: Development in
Science Education

Zoology/Life & 'Medical Sciences
Families
Zoology; Animal llife; Zoos; Family Involve- ,
ment; Instruction Materials; Participatjon;
Interaction; Material Development; Reptiles;
Amphibians



Survey of Recent East European Mathematical Literature

lzaak Wirskup
University 'of Chicago
Department of Mathematics
Chicago, IL 60637

The "Survey of Recent East European Mothernatical Literature"
was ihitiated in 1956 with a grant from the National Science Founda-
tion. The general aim of the scirvey is to analyke and provide infor-
mation on current Soviet' and other East EUropean mathematical
literatu-re and mathematics education, and to make available to
American researchers, educators, and students, some of the best
materials from these sources. To realize these goals the Survey is
continuing to publish, on. a reduced scale, translated and adapted
exceptional exposjtions for te,acher training prograMs, the-new school
mathematics curNculurn, extracurricular school 'mathematics, and
special 'secondary schools for mathematically gifted students. It is
proceeding further with the publication of, its series of translations
of selected papers and monographs on Soviet research and psy-
chology and the methods of learning and teaching mathematics. The
Survey is expanding its information and publishing activities to cover
alternatives in Soviet education--in particular, the curricula and
educational literature in newly developed training programs for
'middle- and higher-level specialists in the computer and information
sciences, in cybernetics, and in other applied mathematics disciplines.
Finally; it will develop -a proiram on the achievements in mathematics
educatiorr in the More advanced of the other East Europe-an countries.

AMOUNT: $296,200
AWARDED: 09-30-76
T.ERMINATES: 09-30-82

AWARD NUMBER: SED76-80549

PROGRAM: Developm4nt in
Science Education

DISCIPLINE: Mathematics Education; Mathematics, .General
TARGET AUDIENCE: Mathematics Educators
DESCRIPTORS: Mathematics Curriculum; Mathematics Education;

,Foneign-Countries; International Programs;
Comparative Education; Surveys; Computer
Science Education; Information Science;
Cybernetics; Soviet Union.; East-European
Nations

*Cumulative amount. Fiscal Year 1981 award: $25,000.
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Females' Acquisition of 8th Grade Geometry Concepts yia Non-
Verbal Microcomputer Graphics

Gary W. Tubb ,*
Illinois State University
344 DeGarmo Hall -

Normal, I L 61761

This project is designed to: (1) improve the acquisition of
geometry concepts of 8th grade females; (2) produce sbftware iin a

working model format that clearly illus'trates the utility of microcom-
puters .,in geometry and is easily modifiable by educgtors; and (3)
produce a non-verbal symbol-based geometry 'n-lbdel using n-ficro-
computer graphics.- This, project is based on research that indicates
that females develop spatial abilities differently as well as later than
males.

This project will result in: (1) 19 non-verbal, 15-minute inter-
active instructional modules for a microcomputer which demonstrate at
the 8th grade level translation, reflection, rotation, , congruence,
syMmetry, invariance, triangles (SSS, ASA, SAS, AAS,), sum of
angles, corresponding and alternate angles; (i) identifying 'the
stages of spatial acquisition of the above geometry concepts by sex
and by age; and (3) determining the adequacy of a graphics pad in
the acquisitibn of geom etry concepts via microcomputer'. This project
has attracted the interest of a computer vendor who will support the
equipment. These modules will be discussed at national meetings and
will be offered for commercial publication.

AMOUNT: $55,500
AWARDED: 09-15-81
TERMINATES: 02-29-84

TARGET AUDIENCE:
DESCRIPTORS:

64- Section Ii

AWARD NUMBER: SED80-.24507

PROGRAM: Development, in
Science, Educatibn

Geometry/MatheMatical Sciences
Grade 8; Females
Geometric ConcApts; Concept Formation;
Geometry; Females; Computer Graphics;
Microcomputers; Spatial Perception; Sex Dif-
ferences;. Computer Assisted Instructicin;
Learning Modules; Programmed Instruction.



Microcomputer Applications of Mathematics.in High School
Management Science

Bernadette H . Perham
Ball State University
Department of Mathematical Sciences
2000 University Avenue
Muncie, IN 47306

This project will develop high school level microcomputer-based
curTiculum materials for teaching the mathematics used for decision
making in the management sciences. The products will be five inde-
pendent modules on the topics .of matrix theory, game theory, linear
programming, network theory, and Markov chains. The modules wilk
contain computer programs to be used in problem solving, student
and instructor manuals, a book of problem sets based on the mathe-
matics used in decision theory,, and tests for' evaluating .student
achievement. The modular nature of the materials -will make them
suitable for incorpor`atiOn into existing high school mathematics
courses, for collective use as a one-semester course on decision
theory,, or for use in independent study projects.

The development of these materials addreses the need ex-
pressed by mathematics' educators for high school courses which
stress problem-solving strategies, applications,/ and the skilled use
of computer - technology. The increasing availability of micro-
computers in the high school makes possible the presentation of s

mathematical problems arising from real business-world situations for ,

which solution by conventional means would involve tedious computa-
tions .

AMOUNT: $79,482
AWARDED: 08-01-81 ,
TERMINATES: 07-31-83 X

DISCIPLINE:

TARGET AUDIENCE:
DESCR IPTORS:

AWARD NUMBER : SED80.-24418

PROGRAM: Development in
- Science Educ/a-tion

Applications of MathematiC /Mathematical
Sciences
Grades 9-12
Material Development; Conlputer Assisted
Instruction; Microcompuiters; Decision Making;
Mathematical Applications; Problem Solving;
Mathematics Instruction; Secondary School
Mathematics; Management Developmept; Game

- Theory; Linear Programming; Markov Chains;
Matrix Theory; Network Theory

'1
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Global Studies' in Geography for the 'Middle Gradei
4

4.N

. Howard Mehlinger
. Indiana University'

Social Si)udies Development Center
Bloomington, IN 47401

This project will develop, test, and disseminate instructional
materials for a world geography course that incorporates a global
studies perspective, for use in grade 7 social studies classroams.
fhe instructional materials will consist of a textbook and teacher's
4guide.. The course will be designed for use, as a comrplete two-
Lkemester offering and give local schools a new alternative to existing
geography and area studies phograms at the junior high/middle
school level.

R global studies perspective may be defined as one that: (1)
emphasizes interdependence among people and places because of
resource and technological differences among them; (2) emphasizes
the- trend toward similarity among people and 'paces because of the
rapid spread of ideas; and (3) emphasizes the local, regional, and
global impact of people on places because of decisions thq make.

. This project will provide young adolescents with sound social science
instruction that emphPsizes the imppct of science and- technology on
society. Commercial publication of`,These instructional materials is
planned.

AMOUNT: $407,056*,
AWARDED: 09-15-79
TERMINATES:- 12-31-82

"MIN.

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

MO.

AWARD NUMBER: SED79-18988

P-ROGRAM: Development in
Science Education

S/cial Science/Education
Grade 7
Geography- Instructiso on; World Geography;
Thematic Approach; Global Perspective;
Science, Technology, anc1 Society Interaction

*Cumulative amount. Fiscal Year 1981 award:_ $191,356. `
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Engineering Education Materials for Computer-Aided
Manufacturing

RandallP. Sadowski
Purdue University
Department of Industrial Engineering
West Lafayette, IN 47907

This project will lay the founch3tions of an ongoing system of
instructionat materials on the principles and methods of computer-.
aided manufacturing for u-niversity students, educators, and prac-
ticing professionals in industrial, mechanical, and manufacturing
engineering

rile project will : develop a taxonomy of basic concepts in the
computer-aided manufacturing area; enlist broad university, indus-
trial , and technical society participation; establish participantincen-
tives; establish a national steering committee and task forces for
prebaration of materials; define curricular areas and delivery modes
for materials developed; develop formal evaluation methods; begin

"and maintain an educational journal for publication of materials;
develop approximately 300 lecture units of materials; test materials in
classroom and continuing education environments; and evaluate the
material and overl irrtpact of the project.

The project builds on the work of a previous and similar project
at Purdue which has produced drafts of instructional materials coVer-
ing about 200 introductory lectures on the concepts in manufacturing
engineering; these materials will be revised and combined into the
new system.

Future phases envisiOn enlargement and dissemin'ation of the
system being developed in prototype in this phase.

AMOUNT :)
AWA RUED":
TERMINATES:

$307,318*
10-01-8b
03.-31-83

DISdIPLINE:

T ARGET AUDIENCE:

DESCRIP TORS:

AWP\RD NUMbER SED80-20447

PROGRAM: Development in
Science Education

.,

Computer Systems Design; Industrial
Engineering
Undergraduates; Graduates; Professional
Continding Education Students; Engineers
Engineering Education; Instructional Materials;
Manufacturing ; Computer Assisted Instruction;
Computer Oriented Programs; Educational Tech-
nology; Curriculum Development; Information
Dissemination; Curriculum Evaluation ; College
Curriculum; Manufacturing Engineering; ECAM

Cumulative amount. F iscal Year 1981 award: $43,596.
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Graphic Biology Laboratory Modules for the Blind

AO)tin E. Brooks
Wabash College
Department of Biology
Crawfordsville, IN . 47933

This project is_ designed to improVe the biology laboratory
experience 'for blind and visually impaired high school and college
students through 'the development of raised-line graphic laboratory
materials. Two technologies, largely untapped for educational pur-
poses, will be explored. In the first method , screens will be pre-
pared using large format contact positives of photo-micrographs ot
biological materials. Prints will be made using nee t-polymerizable
paints. The second method -will make use of a. technology from the
rubber stamp industry-. Large format negatives of images will be

used to expose photo-polymerizable flexographic plates. Botft
methods involve the production of raised-line facsimiles of micro-
scopic ;images. ,Based on costs and formative evaluations , one of the

methods will be chosen to produce six graphic laboratory supple-
mentS including the topics of- mitosis, Meiosis, algae and f ungi , plant
structrures, and protozoans. Eadh- suppleMent if] contain the raised-
line reproduc Uon s , an audio. tape', ,instructions in Braille, and a

teacher's guide. Revisions ill be made J ollow ing summative evalua-
tions involving high 'school and college students in both a.. mamstream
environment and a school for the blind. Dissemination plans inc, lude
publications, oral presentations, and videotaped cassettes.

(s

AMOUN T $19,940
AWARDE D: *01-16-'81
T ERMINA T ES: 06-30-82

DISCIPLINE:
TARGE T AUDIENCE:
fRESCRIP TORS:
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NWA RD NUMBE R SE D80-2031
Aor

PR-OGRAM: Development it/
Se ience Education

-Biology , General L ife and Medical .Sciences
'Handicapped; Undergraduates; Grades 9-12
Biological Sciences; Biology ; Science Instruc-
tion; Graphic Arts; isual Impairments; Blind-
ness; DiScabilities; Instructional Materials:
.Models; Simulation; Photoscreening; Photo-
micrographs; Raised-line Reproductions;
Handicapped



COMETS II Career-Oriented Science Topics for Elementary
and Middle Schools

Walter S. Smith
University of Kapsas
Department of Education
Lawrence, KS 66045

The purpose of the second phase of the COMETS project is to
accomplish the national testing/dissemination and the further evalua-
tion of materials developed in the first phase. The COMETS (Career
Oriented Modules to Explore Topics in Science) materials consist of te
two packages of instructional materials, one for science and the other
for science-centered language arts, to be used in grades 5-9. The
packages focusi, on the use of science role models, particularly
women , to encourage students to consider careers in science and
related fields . The purpose of the materials is to dispel the young
adolescent girls' perception of lack of utility and relevance of math
and science courses, and both boys' and girls' stereotypes of science
as a career primarily for men .

Each of the 24 science modules developed in Phase I contains
directions for classroom activities which allow,. a science resource
person, serving as role model, to participate with students in an in-
teresting science eXploration; to relate the underlying science con-
cept to its use in a particular career; ,and to talk with students
about that career. A teacher's guide for the entire package pro-
vides general directions for using the modules and includes a

rationale for making particular efforts. to bring women resource
people into the classroom. The package to be used in language arts
clas,ses contains 25 profiles of contemporary women who either work
in science or whose careers require some background in science or
mathematics.

The availability of the materials at cost will be made widely
known via advertisements in national publications for teachers, direct
mailings' to state teacher associations and science supervisors, pre-
sentations, and workshops on the materials at regional/national pro-
fessional meetings by the Project Director and at local meetings by
selected teachers who have used the materials in their classrooms.
Commercial publication wil-I be sought at the conclusion of the Phase
I I te.Sting and revision .

AMOUNT: $149,765*
AWARDED: 10-01-79
TERMINA TES: 03-31-84

DISCIPLINE:

TARGE T AUDIENCE:

AWARD NUMBER: 5ED79-19006

PROGRAM: Development in
Science Education

Science-Elementary/Education.;
Science-Secondary/Education
Grades 5-9; Females
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DESCRIPTORS:, Career Awareness; Prevocationai Education;
Science Careers; Role Models; Career Educa-
tion; Stud,ent Interests; Science Interests; Sex
Stereotypes; Student Attitudes; Women's Educa-
tion', Females; Role Perception; Language Arts

*Cumulative amount. Fiscal Year 1981 award: $30,000.
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Fundamental Mathematics Concepts for Physically Handicapped
Students

Frank L. Franks
American Printing House for the Blind
Department of Educational Research
1839 Frankfort Avenue
LouisviHe, KY 40206

This project will develop, test and disseminate a curri.culum-
based instructional package containing fundamental .conceptual infor-
mation in mathematics for legally blind students in grades K-1/2.
Projec t results should provide imprOved access to careers in tech-
nological, scientific, and mathematics-related vocations for this popu-
lation. T actile aids,- which are essential for b.hnd students, will also
have utility as hands-on and visual-support aids for other physically
handicapped students whose learning is facilitated by a multisensory
approach .

The package of instructional materials will inctude: 1) a

teacher's manual of sequenced student-use activities; (2) a aet of
hands-on manipulatives, including common objects and shapes; (3) a
( het Mist with behavioral objectives and activities; and 4). record
sheets for recording student responses, assessment information, and
5tudent performance. Content areas that have been identified in-
clude classification, seriation, numeration, ,whOle numbers, measure-
ment, geometry, problem solving, and applications.

Evaluation of materials will include reviews by experts," evalua-
tion by teachers who use, the materials with students, 'and the collec-
tion of empkrical data .to assess the effectiveness of tactile Materials.

ornpleted materials should be appropriate for residential, institu-
tional, or mainstream programs. Publication and dissemination will
be carried out through the American Printing House for the Bhnd.

AMullN T $162,565
AWARDED. 09-01-81
T E RMI NA E S: 02-28-85

DISCIPL INE:
TAR(A. T AUDIENCE:
DES( RI13 TORS:

AWARD NUMBER: SED81-09074

PROGRAM: Development in
Science Education

Mathematics Education
Grades K-12; Handicapped
Material Developmenk; Blindness; Disabilities;
Mathematics Instruction; Career Education;
T actji-er Adaptation; Manipulative. Materials;
Concept _Formation; Elementary School Mathe-
matics; Secondary School Mathematics; Legally
Blind Students; Materials Testing; Handicapped;
Visual Impairments

Section II 71
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Ethical Uses of Scientific Knowledge: An Instructional TV Unit for
High School

Richard deVillers Seymour
University of Southern Maine
Center for Research and Advanced Study
246 Deering Avenue
Portland, ME 04102

This project will, develop, produce, test, and disseminate a pHot
instructional television film for high school students exploring ethical
dilemmas -created by the application of scientific knowledge. The
film,- accompanied by curriculum materials', will presegt summary
information on the scientific methods or principles involved in the
topic under consideration and will illustrate the ethical problems
inherent in their application. Work done under projects funded by
the NSF EV 1ST ( Ethics and Values in Science and Technology ) Pro-
gram will provide a basis for 'the materials to be developed. The

curricu'um materials will treat basic ethical theories and present
activities and formats to assist students in developing and defending
their ethical positions.

A topic will be selected which is of great interest to young
adults and which correlates closely with existing high school

courses. The project staff will -be advised by curriculum and pro-
duction consultants, a science consultant, and a board of educators,
media specialists, and science teachers. The resN-1._j_06-'`broadcast-
quality film will be disseminated nationally through pnvate distribu-
tors and/or established educational networks.

AMOUN T $168,5244'
AWARDED: 12-15-80
T ERMI NA T ES: 05-31-82

DISCIPLINE:
TARGE T AUDIENCE:
DESCRIPTORS:

AWARD NUMBE R SED80-1581/

PROGRAM:, DevelopMent in
Science Education

Science Literacy/Education
Grades 9-12
Instructional Materials; Videotape Recordings;
Films; Television; Scientific Enterprise-; High

et School Students; Ethical Instruction; Moral.
'Values; Curriculum Development; Television
Films; Ethics and Values in Science and
Technology ( cv I ST )

'F unded in part by the NSF Ethics and Values in Science ,and
T echnology Program.

0
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Microelectronic Technology: Implications for Secondary School
Mathematics Curricula

James T. Fey
University of Maryland
Department of Mathematics and Secondary Education-
College Park, MD 20742.

The central concern of this project is how best to employ micro-
electronic technology in science and mathematics curricula in high
schools, Such existing and projected technology permits machine
performance of nearly all formal manipulations that students now
learn in high school mathematics. However, to date, school cur-
ricula have undergone almost no broad change to reflect 'the emer-
gence of powerful computer-based work environments in science and
mathematics.

This project will address three basic questions:/ 1, What are the best possible projections of mathematical sOft-
wire to be available for use in "doing high school level mathematics
by 1990?

A prototype of this environment- will be designed and imple-
mented to the extent permitted by the evolving state-of-thi-art,

2. What mathematical skills and understanding will students
need in order to use the new computing power effectively?

An elementary calculus course and introduction to mathematics
course will be revised and taught, using the prototype ,mentioned
above.

3. How might appropriate change in. school mathematics be
initiated, given the complex interrelation of curriculum expectations
by students, parents, teachers and college faculty?

An invited conference will be held .to explore this question with
leaders in the field, Recommenhations and proceedings' will be pub-
lished and disseminated.

AMOUNT: $203,558*
AWARDED: 06-15-81
TERMINATES; 05-31-83

DISCIPLINE:

TARGET AUDIENCE;
DESCRIPTORS:

AWARD NUMBER: SED80-24425

PROGRAM: Development in
Science Education

Mathematics Education;
Software Systems/Computer Science
Grades. 9-12
,Computer Assisted Instruction; Computers;
Computer Science; Mathematics Curriculum;

( Mathematics Education; Technical Education;
\ Microelectronic Technology

*Funded in part by the Research in Science Education (RISE) Program.
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Development of an Articulate Instructional System for Teaching
Elementary School Arithmetic Procedures

Wallate Feurzeig
Bolt, Beranek and New Man, Inc.
50 Moulton Street
Cambridge, MA 02138

A computer-based instructional system with advanced capabill-
ties for teaching arithfinetic algorithms and elementary mathematical
procedures will be developed. Whole nuvber computation will be
erriphasized and synthesized speech will be used ext'nsively with
visuM displays. In demonstration mod,e, the system- explains the
detailed execution of a procedure tc; the student as it. shows its work
on a display. Ins.guided pradotice mode, the sludent.works through a
procedure and the system diagnoses hisrk. The system is articu-
late and diagnostic. Its 'explanations and error evaluations use
computer-generated speech. _The,prototype design will be tested -and
evaluated using a variety of instructional strategies and content
materials. Although the extensions over conventional tutorial CAI
methods are technicaHy straightforward, their qualitative improve-
ments are pedagogically of the highest importabce because of the
union of synthesized speech an.d advanced cognitive models of
learnipg.

AMOUNT: $160,343
AWARDED: 08-01-81
TERMINATES: 04-30-83

AWARD NUMBER: SED8O-12481

PROGRAM: Development in
Scien-ce Educatiorf

DISCIPLINE: Mathematics Education;
Software Systems/Computer Science

T ARGE T AUDIENCE: Grades 1-9
DESCRIPTONS: .( Computer Assisted Instruction:, Elementary

School Mathematics; Algorithms; Mathematical
Applications; Audiovisual Aids; Number Con-
cepts; Computation

14 Scoloi).11



Model System for Dissemination of Microcomputer-Ilised
Instructional Materials

John Moore
E astern Michigan UniverAty
College of Arts and Sciences
104 Snow
Nr psi lan t , MI 48197

T his project will experiment with sever4 forms of 'electronic
distribution to accelerate the inclusion in "the c emistry curriculum of
omput,ing methods ( especially-. using microcom iter) and of rapidly

u ig new content ( such OS recent a377inC-r-s in polymers, and
ii,dustrial ter hniques While prirnaril). directed -at upgrading large

also will work. With overlapping porti s of high school anA continu-.
f,Prv e courses' in (hemistry under'graduot.e the project

frig- reducation (cjurses Af t re iew and stedent testing, pro-
fessional recognition will be encouraged b'y (electronic ) publication
of submitted materials in a journal and by publicity in the Journal
of t..hemical Education,.

rhe project will condu( t nine wokshop% for potential users,
auttiors, and reviewers, and 1 generate 50 lecture-length instructional
modules, half in f inished form. T he other half, , in drat t form, would
be completed by a volunteer irofessional group to be orgrized dur-
mg the sec si.nd year. /

T hree dif f ere_t9t methOds for disseTination will be expepmented
with and compared. The dominant method will be distyibution of
both programs and texlual materials 'by, floppy discs; the discs will

rriade ava.ilable in electronic formals suitable for reading by three
widely used mrcrocomputer lines_ In addition, -the project will make

sma11-scale experiment, of distribution via one of the national dial-
up compular; utilities. Back-Op documentation in print- will be avail-
able as wen. 910-

AMOHN T
AWAR DE U.
TI wk./11NA ri4,

DIf 1. 1NE

1,153, 350
0'1-01-82,
06-30-84

AWARD Nomprri St 1)81-07568

PROGRAM: J)e'vOopment m
Science Education

Chemistry, Geheral; Soft;./arie Systems/Computer
, Science

t ARGE. T AtiDIENCE :4 Undergraduates; Grades 9-12.; C. ontinuing
N.. .rducation Student ' (

DES( RIPTOR(); .. Chemistry; Science Instruction; Computer
Assisted in-struction; 'Programmed' Instructional

)Materials;

Dial Atce.ss Information Systems;
t earniu -Modules; WorkshoPs; E le( Ironic
EqUipri-Mht; Information Disemination

AP
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b. Support Centers for Mic,rocomputer Appfications in Science
Education

kl Karl Zinn
Fliph/Scope Educational
600 North River Street
Ypsilanti, MI 48197

Reearch Foundation

11

. This project will address the -needs of science teachers, in
terested parents, administrators, science, museum staff, and deyel-
opers ,sif science education -materials ,and programs for up-to-date lt

informiPion and person-to-person advice- toncerning tht many appli-
, cations of microcomputers and related technologies to science educe-

,... tion at all levels. The prqjtct wjll develop a series 'of workshops ,
and instructional materials, cdmput , r systemS aad associated soft-
ware,. and information files necessar to set up Albcal microcomputer
resource.. eenter. These materFals ill be tested in a dozen_ centers
to ensureitlease of natidnal replication and should. help neW centersd-r
get starte . The local centers will serve their; tlients t 'ough
hands-op demonstrations, conttiltation, and workshops, as I as
thro,ugh a . 'resource library containing computer prograrns,,:%-onLi-ne

.catalogs; and audiovisual materials. The content of the resourcie -

library wil6 orient and guide users on 'the general range of uses df
computers ill science education, ;. programs. available -for -specific
course objectives, how to-write courseware, how to c odse and main--
tain hardware, . and other sources of help and inf ..rrlation. The"
projett will be in ongoing .communication with both6cal and- national
develbpers of. compOter -applications and with other informa/iob dis-
semination centers. Information Sharing -will be facilitated'ty use Of
computer teleconferencing. Thus, the project- will' fos4ar the devel-
oprriarit of a neewprk of local ,disSemination centers\abrich could con7
tinue after 'grant funds are spent.

-:
t AMOUNT:
AWARDED:
TERMINATES:

$224,9504'
05715.780
10731-82

AWARD NUMBER: SED79:20124

PROGRAM: Development in
,Science Education

DISCIPLINE: , Software Systemt/C mputer Science;
Multidisciplinary nces

TARGET AUDIENCE: Teachers; Grades, -12; ndergradUates;
7 Graduates; College Inst,rb tors; Education
b. Administrator's

Cortiputer 'Assisted Instruction; Resource.
Cienters; Inforrpation Dissemination; Micro-

° computers; Educational Jechnology; Informatrori
Systems; Science MIterials; Seillece Instruction;
Computer C&Iferencing

DESCRIPTORS:

C mulative °amount.

76. Sect'

Fiscal Year 1981 award:, $25,0
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Imtioact Of Microcomputers on Teaching Math and Science to
Junior High School Studints

Herman D Hughes
Michigan State University
DivisiOn of Enginee'ring Regearch
#102 Engineering Building

**East Lansing, MI 48824

This tWo-year project focuses on the development of materials
*hich `make use pf loW-cost microcomPuters for teaching basic
problem-solving skills in junior high school mathematics and 'science .
Tutorial p'rograms and teacher oriented Materials for mathematiCs and .
physical science will be developed, tested, evaluatey, age' docu-
mented for use on microcomputers. This 'project also seeks to estab-
lish a mechanism for increasing an awareness of scientific 'careers
among junior high sthool minorities, girls, and ...their parents. A
pilot group of 40 seventh and eighth grade students (minorities and
girls) from four junior h,igh zchools in the Lansing area will be
chosen to participate ' in/the project. Each participating schbol will
have five microcomputers* for its use. Ten .students will meet at
Michigan State University (for' one three-bour period each wefor a
.total of 30 weeks. This `vrojeft. also involves the students' math/
science teachers, counselors,'prinCipals, and -parents.

4

ANIOUNT:
yAWARDED:

TERMINATES:

$127 , 3704."
09-0.1 ;79 .

08-3.1-82

DISCIP,LINE.:

TARGET AUDIENCE:
DESCR I PTORS:

ob

Rac

*Cumulati4 amount.

)

AWARD NUMBE : 5E279-19045

PROGRAM: Developme t in
Stien.ce Education

Software Sys s/Computer Science/
Mat4matical S lences
grades 7-9; Minorities; Women
Computer Assisted Instruction; Mathematics
449ruction; Physical Sciences; ScienCe
'Ipstructiori; Minority Group Children; Females;
Problem Solvinsg; Micr6computers

,

Qt.

Fiscal Year 1981 award: $22,770.
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Middle Grades Mathematics-1Project Emphasizing Pioblem
Solving

Glenda Lappan
Michigan State University
Department of Mathematics
East Lansing, MI 48824

114gro improve the understanding of mathematical concePts and
problem-solving skills of middle grade students, this project will
develop a series of six instructional units which prog-ess from 'con-
crete to abstract reasoning. Each unit, consisting of a guide for
the teacher and a sequence f activities for the students, will be,
bas,ed on a specific challenge. The units will include these char-
acteristics: (1) an , integrated collection of concepts, reletionships,
and skills; . (2) a ,problem-sOlving atmosphere; (3) concrete manipula-
tive mateHals such as cubes and computers; (4) instruction aibled at'
the whole class, allowing ,time for small grodp and i ividual pursuit
of problems; (5) ebvisions fOr maximum it tudent volvement; and
(6) further challenges- for abler students. The Lao will be djvided
into the following 'Categqi4es: (1) fractions and dec als; (2) divisors
and multiples; (3) motions in geometry;* (4) num er patterns and
functions; ( 5) experimental probability; and (6) special visualization
and represen'tatio. An instructional model of a previously devel-
opep prototype will be us'ed for each unit. Videotapes; produced for
disrsemination urp ses, will be made to demonstrate techniques for
the effeotive eac in Of the contelor.

AMOUNT: $23, 387
AWARDED: 01-01-81
TERMINATgS: 06-30-83

AWARD ,NUMBER : '5ED80-18025
4,

I
PROGRAM: Development in
Science Education

, .

'DISCIPLINE: Mathematio.se Education
TARGET AUDIENCE: Grades 5-8
DESCRIPTORS: Mathematics Curriculum;' Mathernatics Instruction;

Problem Solving; Videotapes;. Intermediate Grades;
, Instructional Development; Instructional Materials;

t

Concept Formation i.,

a

t:3

woo-
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Using Problem Solving in Junior High Mathematics

4

Randy E: Gross
Waterford School Distritist.
6020 Pontiac' Lake Road
Waterford, MI 48095

This project uses microcomputers for teaching' probler'il-solving
skills in mathematics in, grades 7-9. Materials will be developed by
experienced teache s who have develbped "compuftr oftware and use
microcomputers in heir classrooms. The project objectives include
developing instruct nal packabes for junior high mathematics, includ-
ing simulations; i quiry activiS,es; educational games; and progr8m-
ming materials. *The go& of the project is to develop materials which improve
sludents' ability to solve' real-Ve problems, use inductiOn, work with
algorithms, and think abstrctly.

Commertial. publication will be sought for .materials produced by
this project.

AMOUNT: e $71,0511'
AWARDED: 06-15-81
TERMINATES: 05731-83

DISCIPLINE:

TARGET -AUDIENCE:

AWARD NUMBER: 'SED80-24463

PROGR\M: Development in
Scierffe Education

Mathematics Educ ion;
Problem Solvin ducation
Grades 7-9

DESCRIPTORS: Problem Solving; Junior High School Students;
Computer Assisted Instruction; Material Deve4-
ment; MicrOcomputers; Mathematics Instruction;
Ak;stract Reasoning

),
*Furided in part by the .National Institute of Education.
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Coniputer Enhanced Statistics Modules for the Upper Elementary
Grades

John S. Camp
Wayne State Universitsy
College 'of Education
223 Education

'Detroit, MI 48202

I.

-This project will develop prototype computer-enhanced --eNrnen-
tary mathemati,cs curriculum units. It will use computers for simula-
tion, games, information storage and retrieval, and open and guided
discovery to iritr-Oduce upper elementary school students to statistics.

.A major foc4is will be the development of students' heuristic prOblem-
solving skills through their command of the computer's capability to
simulate experiikents, alter values of variables, make tables, draw
graphs, present a simpler problem, or 'prjsent fa related problem.
the units will irclude goals, objectiver computer and/or nob-
computer learning experiences, teachers' guides, and evaluation
instruments. 41*Formative and, summati've evaluations wiJI be conetucted to assess
the materials, their usefulness, and student outcomA. Theproject
will also produce a teacher education module for future teachers of

. the statistics materials.

'AMOUNT:
AWARDE(D:
TERMINATES:

0110,442*
06-01-81
05-31-83

DISCIPLINE: 4

TARGET 4UDIENkE:-
DESCRIPTORS:

'AWARD NUMBER: SED80-24223

'PROGRAM: Developmeht in
Science Education

Problem Solving/Education;
Mathematics Education
Grades 4-6
Mathematics Curriculum; Elementary School
Mathematics; Computer Assisted Instruction;
Statistics,; Problem Solving

*Funded in part by the .National 'Institute of Educastion.
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A Computational Estimation Program fof Middle Grades
Mathematicy

Robert E, Reys
University of Missouri/Columbia
College of Education-Curriculum and lnstr-uction
212 Education Building
Columbia, MO 65211

This project will /develop and evaluate a planned, systematic
program dealing yvith computational estimation skills in the middle
grade's. InStructional materials for grade levels 7 and 8 will be pre-
pared to complement classroom instruction -in the areas of whole num-
bers, fractions, decimals, and percentages. Students will be tested
in two diffenent geographical regions to determine the effectiveness
of the developed materials. Classroom visits, reports, and inter-
views will provide further information on the instructional program
and its effect on the learning of new estimation skills.

Computational estimation has long been recognized as a basic
mathematical skill and is widely used. The following s1tuation repre-
sents one commor) use of estimation: You have only $5 and want to
purchase two cartons of' milk at $1.79 each and three loaveis of bread
at 59q each. Do you have enough money? This and most day-to-
day mathematics problems rely heavily on computational estimation
and mental computation. Further, the .widespread vse of calculators

-in the classroom has increased the need for diverse estimaUca_skills
that should be useful, for example,- in checking the results of
machine calculations and programs.

Information from this project will be disseminated through pub-'
Lications in professional journals, presen'tation,s at professidnal work-
shops,. and thrpugh the nationwide Research and. Development Ex-
changes supported by the National Institute of Education to. bring ,
educational researchers and practitioners closer toirther.

I
AWARD NUMBER : SED81-13601

PROGRAM: Development in
Science Education'

AMOUNT: $185,872
AWARDED: 02-01-82
TERMINATES: .01-31-84

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 7-8
DESCRIPTORS: Computation; Mathematics Instruction; Skill

Development; Material Development; tnstruc-
tional Materials; Number' Concepts; Intermediate
Grades; Evaluation; Problem Solving; Cross
Sectional Studies; Estimation

Section II 81



Microcomputer-Based Continuing Education Courses in Control
Engineering

Robert A. Mollenkamp
University of Missouri/Rolla
Rolla, MO 65401

4P The objectives d this project are .411) to adapt, for interactive
microcomputer presentation, current Instrument Society of America
( ISA 1 continuing education courses in process and computer control;
(2) to evaluate the effectiveness of the hardware and software for
continuing education through field testing in seven major centers of
the U.S. process industries; and (3) to leave the test units in place
at the seven sites as-,. the nucleus of a nationwide, microcomputer-
based continuing education delivery system. Seven instructional
packages, consisting or interactive computer programs and com-
prehensive course notes wiH be developed. They address the follow-
ing tOpics: 'Process Dynamics, Feedback Control Fundamentals;

.3Cascade," Ratio, a_5-1d Feedforward Control; Interacting Process Con-
trol; Computer Control Techniques; Distillation Control.; and Chemical
Reactor Control. Guides (to computer operation an& to the software
structurd will also be developed to accompany the course materials.
The use bf computer graphics will allow realistic simulation, display,
nd etomparison of process time responses to illustrate the theory

! presented in the courses. The microcomputer-based courses are
intended to provide an efficient, flexible, and cost-effective method
of continuing education delivery for practicing scientists and engi-
neers who require training in the design, implementation, and
operation of control systems.

Microcomputers and completed course materials will be rotated
to selected industrial offices and plants in the test cities so that
participants may use them at their places of work. This activity will
be coordinated through the ISA. The ISA will also provide for
widespread dissemination of project products through its established
pubHcation, continuing edugation technical conference, and local
section activities.

AMOUNT: $245,501
AWARD60: 03-15-81
TERMINATES: 08-31-84

AWARp NUMBER: SED80-20267

PROGRAM: Development in
Science Education

DISCIPLINE: Engineering Education
TARGET AUDIENCE! Engineers; Professional Continuing Education

Students
DESCRIPTORS: Microcomputers; Continuing Education; Engineer-

, ing; Computer Graphics; Engineering Education;
P,iofessional Education; .Computer Assisted Instruc.
tion; Course Descriptions; Control Engineering;
Computer Control; Interactive Computer Preprams;

82 Section II
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Interactive Videodisc Applications to Elementary Mathematics
Education

Isaac I . Bejar
Educational Testing Service
Division of Measurement, Statistics, and Data Analysis Research
Princeton, NJ 08541

This roject will design an interactive (computer-controlled)
videodisc system for use in teaching the elementary mathematics
topics of decimals and fractions. This system will -incorporate in a

single delivery system the advantages of several instrwctional tech
niqueS: one-way television, computer-assisted' instruction, sophis-
ticated measurement designs, analysis of student errors and detailed
record keeping .

_The system is viewed as a viable mechanism for progress toward
equal ,educational opportunity in a cost7effective manner. . The initial
effort ,will concentrate on 'a self-contained mini-oUrriculum combining
fr-actions and decimals. Materials will be testa in fourth and fifth
grade classflooms. -At the conclusion of the p-roject the production
handboOk; the videodisc, the software for the lessons and the final'
report will. be disseminated.

AMOUN T : $147,918
AWARDED: 05-15-81
T ERMINAT ES: 04-30-83

AWARD NUMBER : SED80-24465
4

PROGRAM: Developtt in
Science Education

DISCIPLINE: Mathematics Education
TA RGE T AUDIENCE: Grades 4-5
DESCRIPTORS: Elementary School Mathematics; Computer

Assisted Instruction; Decimals; Fractions;
Videodisc Recordings; Television; Measure-
ment Techniques; Mathematics Instruction

Section II 83



New Undergraduate Engineering Materials Computer Models
in the Context of Competing Socil Values

John M. MAdIvey
Princeton University
School of Engineering and Applied Science

0,
Princeton, 'NJ 08544

This grant continues the) work begun in 1979 on a series of*
modules on the use" of decision models in engineering design, and on
the value assumptions implicit in such models. Fourteen case studies
have been completed and revised on the basis of ti;eaching experience
at Princeton.

The major goals of this 12-month continuation are to (1) pilot
t.est the materials across the country at a variety of engineering
schools exchanging instructional .materials for computer aided design,
including participating schools in the "4C" consortium; (2) determine
the course content of potential users; (3) revise and complete the
modules based on comments and needs emerging from field tests; (4)
prepare the materials for use in and conduct continuing education
workshops for engineering professors at prgfessional society meet-
ings; and (5) distribute the materials through the "4C" consortium
plus a case-clearinghouse which will serve as a continuing informa-
tion course on materials of this sort.

AMOUNT: $163,840*
AWARDED: 09-15-79
TERMINATES: 02-28-83

al

AWARD NUMBER; SED79-18998

PROGRAM: Development in
Science Education

DISCIPLINE; Engineering Education
rARGET AUDIENCE: Undergraduates
DESCRIPTORS: Engineering Technology; Material Development;

Instructional Materials; Computer-Assisted
Instruction; Professional Continuing Education;
Learning Modules; Case StudieskDesign
Requirements

.*Cumulative amount. Fiscal Year 1981 award: $11,840.

`/
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Development of Computer-Based Learang Models in Secondary
'School Science and Mathematics

Ludwig Braun
State University of New York
College Qf Engineering and Applied Sciences
Stony Brook, NY 11794

This project responds to a national need for quality science and
mathematics courseware (computer-based learning units) brOught kon
by the rapidly growing use of microcomputers in secondary schools.
Twenty such exemplars covering -mathemgtics, biology, chemistry,
and ear4h/space science will be developed to demonstrate both the
structure and content of high quaIitY and effective instructional
courseware. Models which enable pre-college level teachers who have
very limited computer programming expertise to produce computer-
based learriing units for their own classes will be created, tested

and disseminated, Also to be developed will be: (1) a teacher'S guide
'.tb assist in modifying exemplars to suit a variety of curricular

objectives, and (2) a'handbook describing techniques of courseware
design along with helpful hints for conversion from one computer to
another.

The maerials. will be tested and evaluated by a large number of
teachers and an external advisory/review board comprised of experi-
enced professionals. Dissemination will be carried out th.rough the
publication of a newsletter; presentation at national, regional, and
local professional meetings; and perhaps later through a commercial
publisher.

AMOUNT:
AWARDED:
TERMINATES:

$176,225
07-15-81
07-31-83

AWARD NUMBER: SED80-25176

PROGRAM: Development in
Science Education

DISCIPLINE: Mathematics Education/Science Education
TARGET AUDIENCE: Grades 7-12
DESCRIPTORS: Computer Assisted Instruction; Instructional

Materials; Microcomputers; Secondary School
.Science; Secondary School Mathematics; Biology;
Science Instruction; Chemistry; Earth Science;
Space Sciences; Material Development; Computer.
Graphics; Commodore PET Computer; Apple II
Computer; Atari Computer; Physics

( 1 0
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Sunrise Semester: A Televised Course on Energy Involving Schools
of Continuing Education--

Leslie C. Tuttleton
New York University
70 Washington Square South, Room 1104
New York, NY 10012

. This" project_ will combine a nationally televised series on science
and society with continuing education (CE) programs to enhance the
public's understanding of science and to demonstrate the importance
of television as a medium for the continuing education of attentive
adults. A network of CE schools will offer multidisciplinary courses
using tne Columbia Broadcasting System/New York University (CBS/
NYU ) Sunrise Semester Series, and will supplement the cOurses with
activities geared to adult education. Cooperating schools will have
the option of offering the courses on either a redit-bearing or non--.
credit basis.

The first course "Energy: Science and _Public Policy" wil4 be'
taught by 4NYU's president, John C . Sawhill, a recognized energy
expert. .Consisting of 45 half-hour segments/ the series will be

accompanied by interviews with energy experts and supplemented
with sophisticated graphics. In addition to providing a background
n energy science to a broad adult audience, the project will

describe 'the world energy situation and discuss factors which shape
public policy. .

Dissemination will be carried out at both national and, local
levels through the network of schools of continuing education. A

two part evaluation will be developed, first to assess the overall
project, and second to assess its direct impact on. course partici-
pants. Re'sults will be disseminated thrgu9h appropriate journals
and the sharing of material directly with communications experts and
cooperating institutions.

AMOUNT: ',Alm $383,568
AWARDED: 09-15-81
TERMINATES: 11-30-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

86 Section I I

AWARD NUMBER : SED80-19314

PROGRAM: ,peyelopment in
Science Education

Science Education
Continuing Education Stiidents
Television Curriculum; Continuing Education;
Outreach Programs; Adult Students; Scientific
Literacy; Science Programs; Telecommunications;
Technology; Columbia Broadcasting System/
New York University (CBS/NYU); Energy
Education



Wildlife Inquiry Through Zoo Education (WIZE)

Annette Berkovits
New 't or k Zoological Society
New. York, NY'r 10001

In collaboration with The Philadelphia Zoo, the Riverbanks. Zoo,
(Columbia, SC), and the Topeka Zoo, the New York Zoological
Society wiH develop a model program. designed to enrich -the life
sci96ces cUrriculum fo.r grades 6-9 using the unique, resources of:
zoOs.. Called Wildlife r, Inquiry through Zoo Education (WI-ZE), the.
project will be planned cooperatively by educatons from the four zotis
in collaboration with specialists in adolescent education, curriculum
design, r ap h i c design/ and zoology. The goals of WIZE are to lay
the groundwork for a better understanding of the life sciences and
(in appreciation for wildlife by providing zoos and looal schools with
three supplementary curriculum modules (Diversity of Lifestyle
5urviva1 Strategies, and Ecology) 'and by training 'educators in th ir
use. Each module will), include a -series of resource booklets., dis-
\cover\J actlitries ( for both classroom, and in-zoo use), and. handsI.zonE
cits amounting to 45 ho.urs af.'clasA and zoo instruction. The
Consortium will produce prototype materials and aCt-ivities Which..will
be rephcable nationally and require a' mMimum of local aLiaptation,

'As m.aterials are developed, they will be field-tested by .coop7.
erating zoos using a total of approximately .40 classes and 1,200
students. Each consortium zoo will also establish a local Advisory
Panel of teachers and/or- administrators, other' science specialistS,
and .zoo staff in order to provide a link with local schools to deal
with teacher trai.ning, scheduling,' n d transportation procedures..
DisseMination will be carried out through the American Association of
Zoological Parks and Aquartume ahd commercial publication will be.
provided. Consortium 2oos will aLso become nuclei for disseminating
the program and building"--reiiional networks among educators and zoo
professionals.

AMOUN T : $115 333

AWARDED: 03-15-81

JERMINMES: 02-28783

AWARD NUMBER:. SED80-20410

PROdRo;N: Development in
Science,'Education

INE:
'TARC.-A T AUDIENCE:
DESCRIPTORS:

Fish and Wildlife/Life and Medical Sciences
Teachers and -Students; Grades 6-9
Zoos ; Biologic'al" Sciences; Wildlife Management;
Curriculum Development; Instructional Materials;
Zoo Education; Life Sciences; Curriculum s

Modules; Ecology; Environment
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ImproWing Spatial Skills in Pre-College Mathematics Through
Computer Graphics

Edith H. Lu hins
Reosselaer Folytechric Institute
Mathematical Sciences Department
Troy, NY 2181

This project will develop and test experimental education I mate-
rials intended to improve -mathematical problem solving 'by t kning
spatial vi;s0alization and orientation. Spatial skills have been shown
to be gookl ..precifastors of mathematical performance and gra es in-
mathkmatiO coLirses -and to be -important in -certain occ ations..
Among modern technologies, computer graphics has special potential
as a tool in spatial visualization and orientation training, T his proj-
ect will develop and produce software ( which will be. available .at the
end of the project.) to .generate .a variety of instructional_ .E, pp r se-

ware. .Students will interact with subject matter using.' indivklual
computer graphics systems. .T he computer programs, will evaluate
student responses and, adapt the training sequence. Moreove ( , this
softwar,e will .enable teachers to design new training .expe iences
without sPecial knowledge of computing. Testing of r9aterials 'ill be
done at a pubhc and .a private high. school. Pre- _and post7-tr ining
testing "6f spatial and mathematical , abilities will be administered--kr-
experimental and control subjects. Since s_e?k differences in spatial
abilitieS have been reported widely, the project will compare the
-changes in -spatial skills shown by- males a-nd -females, .

. . This project includes a Small College Faculty Research Supple-
ment to enable Dr, Ruth Murray, Chair of the Mathematics Depart-
ment) of Russell Sage :College, to continue her r'search inthe learn-
ing of- mathematical Spatial .concepts and in math anxiety ond avoid-
ance in women,

AMOUNT: $133,817*
AWARD.ED: 08-15-80 '
TERMINATES: 01-31-83

AWARD NUMBER: SED80-12633

PROGRAM: Devekopment in
Science Education

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 9-10
DESCRIPTORS: Material Development; Mathematics Instruction;

Problem Solving; Visualization; High School
Students; Spatial Perception; Computer
Graphics; Computer Assisted' Instruction; Sex
Differences; Orientation Training

*Cumulative amount. Fiscal Year 1981 award: $9,048.
Funded in part by the National Institute of Education.
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Contemporary Ism's in gcience'

/Vincent J. c.C.isimano
Staten Island Continuurri of Education, Inc.
130 Stuyveant Place, Room 609 (-4'
Staten -Island, NY 10301

T his project will desielop an, instructional program aimed tt _prà-,.
viding secondary school students with a. working knowledge of
advances. ip sOence and technorogy, including an understanding of
their irmpatt on society, The pr}ogram will be designed to be imple
merited as c% separate courSe, as part of an existing science
course, or as an, enrichment theme to be integrAed into a number, of
different subjects and classes within the. same 'school. It will include
printqd mateqals.. des'cribing classroom activities such as lectures by
siiientlsts, small-group discussions, and guided library research,
Provisions will be made for adapting the materials to a wide range of."(i
student backbrounds and. abiJities. Guidelines for conducting an
annual 'Science Forum involving students, teachers, scool adrpinis-
tration , 'community !eager's, scientists', and other professionals will
also be provided. Rs emphasis is o.n:- a n'ovel teaching strategya
"mode"--rather than on developing rnstructiOnal, materials-. However,
adequate materials will be develope'd to exemplify the process and
support the field trials.

The materials will be tested, and evaluated by a large- number of
students and teachers in' a variety of demographic settings. An
external advisory/review board composed of extierienced professionals
will provide guidance and 'feedback for the project . Dissemination
will be. carried 'but *through publication in profeksional journals,.
workshops, presentations at national conferences, bulletins, and, if
possibre, through --cOrmercial pubhcation.

AMOUN T.: $121,820
AWARDED: 09-15-81
TERMINATES: . 08-31-83

AWARD NUMBER: SED81-13600

PROGRAM: Development in
Science Educatilon

Dije-.CIPL INE. , . Science, Secondary/Education N

,......--1ARET AUDIENCE Grades 10-12 . t
DESCR i PTORS: I Technological AdvanceMent; Curriculum Enrich-

ment; Science CUrriculum;.4InStructional
Innovation; Experimental. TeaCtuing; Learnmg
Act,ivities; Science Activities; Secondary School
Science; Social Change

4ft
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Coordinated Use of Microcomputers in High School Chemistry,
Physics, Biology, and Mathematics

carl S. Davis
horth Carolina School of Science 'and Mathematics
1912 West Club. Boulevard
Durham, NC 27705

This prhject seeks to improve the teaching of high schaol
mathematics by developing prototype m)crocomputer-based materials
which show the application of mathematics to chemistrY, physics, and
biology, sand which enhance the teaching ol selected mathematics
concepts 'through the use of computer graphics . Students wiH use
microcomputers to-4\ apply, in the science laboratory, prihciples
learned in
developed
ma themat
experim
sisting
which p
using gra
ware and co
matics curric
appropriate.
any previous c

The graph

t athematics classroom. The specifit materials to be
re ( ) software for a graphics package to be used in

s classes and science laboratories; (2) nine packages of
ts (three each in chemistry, physics, and biology) coh-

f software and courseware (i .e. , dOcumentation, workbooks)
mit use of the .microtomputer to process experimental data

ics; and (3) a mathematics package consisting :)-1 soft-
rseware dealing with topics in the high schodi\ mathe-

lum for which graphics treatment is particularly
Students will be able to use these material-s without
rnputer experience. .

s package mill consist of a family of interactive
programs basic /to th other maIerials. It will be able to plot
experimental data points; plot curves from user sppplied equations;
calculate numerical approximations to experimental . data; and display
the calculated curve, data points, and possibly. another theoretical
curve all "on the same screen . The early portion of tk)e mathematics
package will treat the topics of the graphing of experiental data, the

% types of experimental errors, and numerical approximations to
experimental data. In the science laborator thg microcomputer will
be used to receive experimental data via a grap.hics tal?letf or .A/D
converters, and to process the data using the graphics package in
the manner discussed in the math classroom.

AMOUNT : $78,857*
AWARDED: 04-15-81
TERMINATES: 02-28-83

AWARD NUMBER : SED80-24473

PROGRAM: Development in
Science Education.

DISCIPLINE:, Mathematics Education
TARGET AUDI ENCE: Grades 9-12
DESCR I P-XORS: Microcomputers; Chemistry; Physics; Biology;

Mathematics; I nsfructional Materials; Computer
Graphics; Mathematics Instruction

*Funded in part by the National Institute of Education .
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Science Careers for Women and Minorities
for eachers of Grades 4-9 (Final Phase)

iris, R. Weiss
Research Triang1e Institute
Center for Educational Evaluation
P.O. Box 12194
Research Triangle Park, NC -27709

n-Service Materials

This project will complete the development of materials for a

science careers in-service .proOam for teachers of grades 4-9. The
program, aimed at improving the access of women and minorities to
science and technology careers, is intended to illustrtte the follow-
ing: there is a diversity of science and technology careers requir-
ing different levels of education; the ability to be a successful -
scientist is not restricted by race or sex; one does not need to be a
Qenius to succeed in a science career; successful science careers can
be combined with full personal lives; and it is important to keep
one's options open by getting a good background in science and
mathematics.

Phase I of the project has produced: (1) i classroom activi-
ties, teacher guidelines, and background information for teachers;
(2) guidelines for in-service workshop leaders; (3) 20 posters show-
irig pictures and biographical information on contempbrary male and
female scientists from various race/ ethnic backgrounds, areas of
science, and types of employment; and (4) a slide presentation about
science and engineering careers. .

Phase .11 will produce a revision of existing materials on the
basis of the preliminary field test data, a, pamphlet on contributions
of famous women scientists, 20 new posters dealing with areas of
science not covered in the first set, and additional classroOm activi-
ties. The complete program will be evaluated using experimental and
control groups. The availability of the final products will be made
widely known via mechanisms which include listings in ERIC and
NTIS, direct mailings to state scien& supervisors and in-service
directors, publications, and presentations at professional meetings by
project staff and by local resoUrce teachers geographically dispersed
throughout the country.

AMOUNT: $143,752
AWARDED: 08-15-81
1\ERMINATES: 09-30-83

AWARD NUMBER: SED8I--14640

PROGRAM: Development in
Science Education

DISCIPLINE: Science Education
TARGET AUDIENCE: Grades 4-9; Minorities; Females; Teachers
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D ESC R I PTORS:

92 Section II

Mtaterial Development; Career Exploration ;
Science Careers; I nservice Education; Career
Awareness ; Elementary School Science;
SecOndary School Science; .5cience Teachers;
Minorities; Class Activities; Females; Tech-
nology; Guidelines

If



Education Materials on Mount St. Helens

Michael Fiasca
Portland State University
'School of Education
P.O. Box 751
Portland, OR 97207

This project will assemble ari exhaustivb, immediate, and on-
the-spot collection of high-appeal photos (still, movie, and video
tape) which record the Mt. St. Helens' eruptions and will 'prepare
materials which describe their ecological, social, and economic
sequels in the Pacific NorthWest. The most suitable of these rhate-
rials will be incorporated into an 80-slide/tape presentation for prin-
cipal us§ in high school and junior high school classes, but with
probable implications for adult audiences also.

Forty sets of trial materials will be field tested under the
supervision of the National Association of Geology Teachers. Follow-
ing necessary revisions, availability of the materials will b
announced nationally through the NAGT and through numerous
journals read by teachers and the general public. The materials will
be distributed at cost through the Division of Continuing Education
of the Oregon State System of Higher Education.

In addition, the collected video materipls, supporting field
notes, and the like (all captured while this enormous event was
actually occurring) will be passed on to the staff of the Crustal
Evolution Project which will create an additional module on volcanism
for use in that series.

The film-tape presentation, while capitalizing on the di-ama and
popular appeal of the eruptions, will put the events into the larger
context of crustal tectonics (volcanism, mountain building, the
Cascades Range) and the environmental and social impacts of a

volcanic eruption in the midst of a populous region.

AMOUNT: $34,573*
AWARDED: 07-1580
TERMINATES: 12-31-81

AWARD NUMBER: SED80-20737

PROGRAM: Development in
Science Education

(7,

DISCIPLINE: Geology/Earth Sciences
TARGET AUDIENCE: Grades 9-12 ,

DESCR I PTORS : Instructional Materials; Audiovisual Aids; Earth
Science; Geology; Secondary School Students;
Curriculum Enrichment; Films; Photographs;
Videotape Recordings; Slides; High School
Instructional Enrichment; Mount St. Helens;
Volcari,ic Activity

*Cumulative amount. Fiscal Year 1981 award: $16,936.

k
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Educational Modules for Materials Science and Engineering:
EMMSE

Rustum Roy
Bruce Knox
Pennsylvania State University
Materials Research Laboratory
University Park, PA 16802

This is Phase 3 of a project (gED77-14149 ) to accelerate the
clarification of the curriculu and the inclusion of recent advances
in materials science and engi ering (MSE ) education . In previous
work, the project .has dev ed and distributed 125 weeks of
instructional materials , set a journal for peer-reviewed and
student-tested tutorials, and organized several similar and collab-
orative groups abroad .

The three major activities are curriculum analysis, materials
production and dissemination, and ealuation and revision of mate-
rials and procedures . To foster an emphasis on cross-cutting cone-
cepts and techniques in MSE, the project will use computerized
methods of analysis developed in neighboring disciplines to analyze
the MSE course and curriculum content in leading university and
continuing education programs . I n addition to the previous activities
of materials production and d)ssemination , the project will sponsor
six workshops concentrating on developing materials for 1\ISE core
courses in thermodynamics, kinetics, and properties of solids . To
guide further development of procedures and revision of materials ,
the project will study in greater detail present utilization patterns
and user needs . In addition , the project will devote 10% of its
resources to the distribution of test questions, tci preparing distri-
bution methods and a data base of phase diagrams, and to coordi-
nating exchanges of materials with similar groups, which the project
has instigated in other countries .

AMOUNT : $150,000
AWARDED: 12-01-81
TERMINATES: 11-30-83

AWARD NUMBER : SED81-15089

PROGRAM: Development in
Science Education

DISCIPLINE: Materials/Engineering;
Engineering Education

TARGET AUDI ENCE: Undergraduates;
Continuing Education Students

DESCRIPTORS: Engineering Education; Curriculum Enrichment;
Curriculum Evaluation; Material Development;
Information Dissemination ; Computer Assisted
Instruction ; Science Course Improvement
Projects; I nstructional Aids; Materials Science
and Engineering (MSE)
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A Computer Graphics Learning Environment for High School -

Trigonometry

Eugene A. Klotz
Swarthmore College
Department,:of Mathematics
Swarthmore, PA 19081

This project will create a learning environment for high school
.trigonometry based on Gicrocomputer color graphics units. Students
can explore these units on their own dr- under the direction of a
teacher.

These user-oriented materials will be written so that they are
highly visual in character, and they will encourage browsing among
the lessons rather than require the student to adhere to a pre-
defined path.

The primary audience of the materials is the high school
academic mainstream. High school teachers are, part of the devel-
opment team and the materials will be tested in two local high
schools. A special effort will be made to assure that the materials
are attractive to women students.

The product of the effort will be a number of interactive color
kaphics units, documented and tested, which can be used in learn-
ing trigonometry . For wide distribution to potential users, these
materials will be submitted to CONDUIT and MicroSIFT (a clearing-
house for pre-college computer-based mateHals supported by the
National Institute of Education).

AMOUNT $149,799*
AWARDED: 05-15-81.
TERMINATES: 04-30-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-24414

PROGRAM: Development in
Science Education

Mathematics, Tdrigonometry
Grades 7-12
Computer Assisted Instruction; Trigonometry;
Mathematics Curriculum; High School Students;
Computer Graphics; IYlicrocomputers; Pro-
grammed Instructional Materials

F unded, in part by the National Institute of Education.
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You, Me and Technology: An Instructional TV Series in
Technology and Society for Secondary Schools

Minaruih Galey
Temple University
CoHege of Education
Educational Media
Broad Street & Montgomery Avenue
Philadelphia, PA 19122

Two videotape television programs and associated teachers'
guides for teaching the interrelationships of science, technology, and
society will be developed for pupils in grades 7-12. Designed to
help secondary school students become effective dtizens in a techno-

,, logical society, the project will focus on the following: ( 1) the
nature of modern technology; (2) the impact of technology on
the individual and on society; and (3) the effects of social factors
and actions on technology. The pilot tapes are planned to be part
of a coherent set of course materials that will consist of an instruc-.
tional television series of 12 videotaped 20-minute programs, plus
instructional materials for teachers. Program topics will cover con-
sumerism, displaced workers, automation, fuel alternatives, health,
population patterns, food technology, communication, Western and
Eastern cultures, transportation, city growth, and information proc-
essing . The series will be designed for teachers of sc;ence, social
studies, industrial arts, and other appropriate subcts. In-service
activities will familiarize teachers with the subject and methods of
teaching it. Curriculum specialists in each state will plan and con-
duct evaluation Procedures. Dissemination will be through state
departments of education and educational television stations. The
two programs produced in the pilot year will be distributed
nationally when the evaluation is completed

AMOUNT: $172,470
AWARDED: 10-01-81
TERMINATES: 03-31-83

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

96 Section II

AWARD NUMBER : SED81-15657

PROGRAM: Development in
Science Education

Science-Secondary/Education;
Multidisciplinary Sciences/Social Studies
Grades 7-12
Educational Television; Videotape Recordings; I
Scientific Literacy; Secondary School Science;
Technology; Technological Advancement;
Social Change; Social Studies; Social Influ-
ences; Interdisciplinary Approach; Telecourses;
Multimedia Instruction
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High School Computer Science Education

J. M. Mosbell
University of Tennessee
Department of CompUter Science
Knoxville, TN 37916

To reduce computer and math anxiety and to teach instructional
programming and problem-solving skills are the goals of this high
school development project. Designed for average students rather
than whiz kids, the one-semester curriculum centers around color
television microcomputer graphics. Simple games lead students to
the drawing of pictures, the creation of stick-figure, puppet-show
cartoons, and finally to the development of their idea of an auto-
matic cartoon procedure or program. After graphics experiences link
tudents and computer in a play relationship, symbolic programming
skills are introduced, using a structured dialect of BASIC (a com-
puter language).

The project employs existing microcomputer hardware and soft-
ware selected for transportability to different computers. High
school teachers and computer scientists will prepare workbooks,
lesson plans and programs, arid field-test them in several high
schools. The resulting curriculum and materials will be useful to
teachers throughout the nation and should help enhance -graphics-
based teaching methods.

AMOUNT: $245,280*
AWARDED: 10-01-79
TERMINATES: 09-30-83

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

*Cumulative amount.

AWARD NUMBER: 5ED79-18991

PROGRAM: Development in ,

Science Education

Computer Science, Education; Mathematics
Education
Grades 9-12
Computer Science Instruction; Problem Solving;
Computer Graphics; Programming; Computer
Programs; Computer Oriented Programs; Cur-
riculum; High School Students

Fiscal Year 1981 award: $38,680.
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Curriculum Analysis, Student Interrogation-and Information
System

Ernest J. Henley
University of Houston
College of Engineering
Houston, TX 77004

This is the fourth and final year of a continuing grant to a

project to develop computer software for computer-aided curriculum
management. The purpose of the software is to help faculty analyze
and develop modularized engineering curricula, and to help students
in a self-directed study (e.g. on-the-job continuing education) to
choose a sequence of instructional units that addresses their par--
ticular needs-to-know. In this phase, the project will finish writing .
the necessary curriculum programs, classroom test them, evaluate
their effectiveness, re-package the software for use on stand-alone
microcomputers, and distribute -the results for use in several other
national projects developing science eduCation curriculum materials.

In the previous year, software was developed an& applied to
the analysis of the software of the chemi'cal engineering curriculum
at two universities, and to advising students on their optimum study
pattis- it was found that faculty, student and catalog mddels of
these curricula were mutually and internally inconsistent; thus, a.

more detailed and empirically .derived description of the curriculum
needs to be developed ,as ,a reliable basis for curriculum reform.
Analy5i-s of the text content of 150 lectures, and of student char-

-acterization of that content indicates that users not already familiar
with the curriculum content cannot make reliable and expert choices
of what to study next, nor can they use current lexicographic
methods (using standardized key words with short defipitions) to

retrieve needed new information, A glossary-based (using basic
colcepts explained in page-length introductions and references to
longer modules) curriculum and authoring information system is being
developed to help faculty ancl,students overcome these problems,

AMOUNT: $281,960*
AWARDED: t 06-01-77
TERMINATES: 08-/31-82

DISCIPLINE:
TARGET AUDIENCE;
DESCRIPTORS:

AWARD NUMBER: 5ED76-21950

PROGRAM: Development in
Science Educatiorlok

Software Systems/Computer Sdence
Undergraduates
lnformatioh Systems; Information Utilizatfion;
Dial Access Information Systems; Educational f

Planning; Curriculum Planning; Data-Base
Management System

*Cumulative amount. Fiscal Year 1981 awiard: $56,000.
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A Proposal to Design, Develop, Implement, ltst, &valuate, and.01
Disseminate an Associate Deree Curriculum to Train Solar
Engineering Technologists Phase III

Charles G. Orsak, Jr,
Navarro Collrege
P.O. Box 1170
Corsicana, TX 75110

Th s project is the third phase of a 5-year activity to develop)
(a) an riformation system in solar energy technology, (b) a system
of curriculum materials, and (c) a, consortium of (predominantly
d-year) colleges implementing ,associate degree 'programs and courses.
The overall goals are to make available new skills and knowledge
which provide manpower and technology transfer through a

r:omputer-based network of (a) usage guides for teachers, students,
and administrators; (b) materials containing technical information riot
currently available; and (c) coordinated industrial and college
participation. .

During the last three years, the project has surveyed needs,
developed detailed course outlines, helped set up five, test sites with
necessary equipment, and ,taught the first year of a prototype pro-
gram from initial outlines.

During the next two years of the continuing grant the project
would (a) fill 6ut the outline of needed course .content for a wider
range of users; (b) collect extant materials and recruit persons
expert in current best practice, and then write new materials--using
the latest information--where none exist; and (C) revise the materials
and curriculum structure on the basis of field tests. The materials
will be produced both in machine-readable and electronic form,.. and
in print. .,.

The materials 'will be designed to be used in all parts of the
country for the 2- and 4-year programs in solar technology, alter-
native energy, energy conservation: and appropriate technology; in

addition the materials are designed to be delivered for technical up-
dating installers, as continuing education for engineers and para-
professionals, and as supplements .to 'science and engineering stand-
ard courses.

AMOUNT : $229,380
AWARDED: 05-15-81
TERMINATES: 10-31-82

AWARD NUMBER: SED80-19321

PROGRAM: Development in
Science Education

DISCIPLINE:. Science ,Education
TARGET AUDIENCE: Undergraduates; Two Year College Students
DESCRIPTORS: Computer Assisted Instruction; Radiation;

Energy Conservation; Technology' Transfer;
CutAriculum Development; Science Instruction;
Two Year Colleges; College Sludents; Solar
Energy
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Continuing Education and College Instructional Modules in
Chemical Engineering

David M. Himmelblau
[CACHE Corporation ]
University of Texas
Austin, TX 78712

This project will extend the work of two previews projects to
develop, in modular form for computer retrieval, instructional mate-
rials and computer program's covering the content of the core under-
graduate Chemical Engineering (Ch . E. ) curriculum, plus extensions
Of those programs into advanced principles and applications to mat<e
the collection appropriate for use in continuing education. T he first
project in 1974 developed 125 computer programs, each with abouy 15
pages of explanation and problems to be used in instruction; the
second, in 1975-9, developed about 250 modules, each of about 25
pages, covering most Ch, E. core courses.

Over the n'ext three years, the present project wiH write or
completely revise about 500 modules, fit. in the preceding, computer
programs, give mini-study guides and explanations for 2,000 topics
in computer-retrievable form, test the system in about 12 industrial
and 'university programs and provide for electronic distribution of
the results. During the first year vf. thi5 project, there will be an
open call for participation, . task forcs will be started, the computer'
topic-guide file will- be started; the electronic distribution systeM wiI
be set up in -initial 4orm, materials from the preceding project will be'
field-tested in a school and an industrial program, and new authors
will be recruited.

AMOUNT : 4334,884
AWARDED: 10-01-79
TERMINATkS: 09-30-83

DISCIPLINE:

TARGET AUDIENCE:

DESCRIPTORS:

AWARD NUMBER: SEDI9-13021

PROGRAM: Development in
Science Education

Chemical Engineering;
Engineering Education
Undergraduates; Graduate Students; Con7
tinuing Education Students
Engineering Education; Computer Assisted
Instruction; Continuous Progress Pla ; Cur-
riculum Design; Instructional Material , Com-
puter Programs; Chemical Engineerin
Curriculum

'Cumulative amount. Fiscal Year 1981 'award: $36,384
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An Intel !igen& Videodisc System: Evaluation in Developmental
Biology

C. Victor Bunderson
WICAT, Inc.
1160 South State Street
Suite 10
Orem, UT 84057

This project is designed to develop and evaluate a flexible,
intelligent videodisc system using low-cost components chosen to be
center-stream in the next five years. -Text and graphics of flexible
format can be generated by the computer and mixed with color
videodisc pictures. Medium resolution computer graphics will be
,presented on a separate black and white,monitor.

The course materials will support instruction in developmental
biology in universities, colleges, and high schools. The basic lesson
material is suitable for all three levqls. The basic disc is now avai0
able and ideally suited for tri'e addition of intelligent enhancements.
T he basic concepts ,will be elabora'te/si in the laboratory with the
videodisc providing colorful overviews oft each lab session, easy
access to a file of reference materials, drill and practice in basic
skills, a lab tutorial, and two lab simulation packages for complex,
costly experiments.

The evaluation is unique because the ,existing manual disc can
be used as a control to asSess the- added v4lue of the intelhgent
enhancements. The extent to which 'community college students are
drawn into the content of thie advanced simulations will be evaluated.
A detailed cost analysis of courseware develownent and hardware
cost projections will be produced.

AMOUN T: $424,598*
----10-AWA RUED: 04-01-79

T ERMINATES: 03-31-82
PROGRAM: Development in

AWA"RD NUMBER: SE D19-00/94

Science Education

OISCIPLINE: Biology, Generali,Life and Medical Sciences
TARGET AUDIENCE: Grades 9-12; Undergraduallbs
DESCRIPTORS: Computer .Assisted tnstr(Jction; Biologyi; Science

Instruction; Video Equipment; Videodisc
Recordings; Material Development; Higlk School
Students; Two Year College Students; Univer-
sities; Computer Graphics

*Cumulative amount, Fiscal Year 1981 award, funded in part by ON
Research in Science Education ( RISE) Program: $37,627.
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Computer Literacy Guides for Elementary aild Junior High
chools

0

,r

Beverly Hunter
Human Resources Research'Organization
300 North Washington Street
Alexandria, VA 22,314

Thi's project will produCe a, cUrriculum kit which will enable
schools to infuse omputer-related skills and knowledge into the
traditional curriculum of elementary and junior high school iscience,
social studie's, and mathematics..

This supplement 'will",support the piiirchases of the three most
popular microcon-rputers used in schools. Th project staff will use
the computers to test aireadyavailable materials. High-qualify mate-
rials will be referrecl4r inducted in the kit.

When the project was' originallY supported, kits were to be pro-
-ducect-' that didnot rkruire the use of the' computer-.----Floweve ,

rece.Qt trends.have indkatlad that a large number of schools will have
access to computing by mid-1980s.

The .project feels that, references t.;:rgood materialS' will improve

-will try out,;the ckage in the classroom; monitored field tests will
the usefulnes of9pe ,kits. -Montg-omery- County, Maryland, schools

be cowIticted in two dissimilar school districts; the package .will be
disseminated hrou-gh 'professional sopieties, and will be offered for
commercial pubNcation.

AMOUNT:
AWARDED:

nomNATES:

$226,455*.
04-15-80
09-30-83

DISCIPLINE:

TARGET AUDIEiNCE-:
DESCRIPTORS:

AWARD NUMBER: 5ED79-23684

PROGRAM: Development in
Science Education

Soft4re Systems/Computer Science;
Science Education
Grades' K-8
Social Studies; Itistruttional Materials;
Curriculum _Development; Computer Oriented
Programs; Microcomputers; Junior High Schools;
Mathematics Instruction; Elementa'ry School Cur-
riculum; Secondary School Curriculum; Science
Instruction

*GUinulative amount. Fiscal Year 19,81 award:

102 Section H
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Scientific Iiiitrumintation Information Neivork and Curricula
(Project SIINC)''

Fragk A. Settle-
Virtinia Military Institute
Lexington, VA 24450

The airps of this project are, first, to survey t e status and
needs of"colleges. and industrial technologists for instru tional .mate-
rials and information on new scitntific in uments, and second, to
provide the needed material's via a nati al network of instrument
users and developers,

During a first phase of three years, sample materials will be
developed on four types f instruments and their uses in laboratories
and industry; these will be field.-tested and revised in college class-
rooms _and in continuing educatiOn. The choices of types of instru-
ments and kinds of materials will be based on a detailed study of
cu rent needs and best practice in the area. The materials will
incf rde: discussions o each generic type of igstrument and how to---
mat ernatically model ,the performance of example devices., case
studies of leading applications (e.g. , process Control) ncluding the
formulation of economic moclels of cost and usage factors., reviews of
the scientific topics involved with an annotated bibliography, physi-
cal praperty data, or computer programs for the models., and in-
struction on how to combine the above mathematical models into a
measurement 'strategy. Much of this information will be in a
telephone-accessible computer data base for eemote retrieval and
updatinl,!--.--

The present project is limited to an exploratory development
....phase.

AMOUNT: $183,152*
AWARDED: 01-01-80
TERMINATES: 12-31,.83

ARD NUMBEli: 5ED79-19780

PROGRAM: De'velopment in
Science Education

-

DISCIPLINE: Computer Systems Design/Computer Science
TARGET.AUDIENCE: Undergraduates 0
DESCRIPTORS: / Instrumentation; Instructional Materials.,

'Material Development; Information Network
Computer Assisted Instruction; Educational
Teghnoiogy; Chemical Analysis; Technology
Transfer

...'"
*C6mulative amount. Fiscal YearN1981 award: $23,452.

d
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Computer-Aided Design and Manufacturing Consortium.for
Engineering Education

John E. Gibson
University of Virginia
School of Engineering and Applied Science
Charlottesville, VA 22901

The goals of this project- 4re: (1) to develop histructional
materials, case stocUes, and coMputer programming necessary to
introduce computer-aided desigrrand manufacturing (CAD/CAM) into
undergraCiate and graduate curricula of all the major engineering
disCiplines and into continuing education for engineers and applied
scientists; .(2) to explore a sy'stem for evaluating, training, and
rewarding faculty for the Ooduction of eciucational materials which
will function in ways similar to the current system of rewarding their
contributions to research; and:(3) to set up a consortium of colleges
and industry to continue the project.

The projec p anne or Teestages. In th±sf+rs-t--30menTh
stage, there will be exploratory development of: (1) 250 instruc-
tional modples (each with computer prograps, narrative, instructors'
guides, etc.) and case studies; (2) a curr1iculum guide which relates
an exhaustive listing of engineering concepts currently taught. tO the
most productive engineering practice; (3) an initial consortium of
about 20 engineering schools, which, with several industrial members,
will form the basis Of a nonprofit, independent corporation eventually
to include all interested schools and firms; and (4) procedures for
design, evaluation, aod dissemination of the materials needed for
consortium operations.

The project's initial emphasi in content will be on CAD, and it
will collaborate with the national curticulum development project in
CAM based at Purdue. During the, first year, the key task, will be

the funding of the consortium.

AMOUNT: $305,925
AWARDED: 10-15-80
TERMINATES: 09-30-82

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

104 Section II

100

AWARD NUMBER: SED80-19647

PROGRAM: Development in
Science Education

Engineering Education
Undergraduates; Graduates
Computer Assisted Instruction; Instructional
Materials; Engineering Education; Educational
Technology; Computer Oriented Programs; Cur-
riculum Development; Consortia; Instructional
Technology; Computer Programs; CAD/CAM
(Computer-Aided Design/Computer-Aided
Manufacturing)



Mathematks in Biology: Computer-Controlle'd Videodisc
Materials for Women and Minorities (High School and
Undergraduate Level)

James M. Laffey
University of Washington
Education Assessment Center
4535 Schmitz-Hall PB-30
Seattle, WA 98105

o

Thrs project will teach mathematics within the context of biplogy
to women and minority students who are interested in careers in the
life and health sciences. The project will use .an intelligent
(computer-controlled) videOdisc system and the material_ will be suit-
able for use in high school, community college or univeriSity _environ-
ments. Four modules will be developed on the topics of proportional
reasoning, measurement and notation, functions and their represen-
atioara-nds-ampl-ing. Theres-u-l-t-s w-i-I-1bc repo rt-edi-n--the appro-

priate journals, Presentations will be made at national meetings and
the videodisc will be available, on a cost-recovery basis, from the
University of Washington.

AMOUNT: $117,400
AWARDED: 07-15-81
TERMINATES: 12-31-83

bISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-24346

PROGRAM: Development in'
Science Education

Mathematics Education
Females; Minorities
Computer Assisted Instruction; Mathematics
Instruction; Computer Programs; Biology;
Material Development; Microcomputers;
Secondary School Mathematics; Videodisc
Recordings; Mathematics Anxiety; Women's
Education; Software; Females

1 1_
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Preparation for Undergraduate Physical Sciences Through
Concept-Based Modules

Lillian C. McDermott
University of Washington
Department of Physics, FM 15
Seattle, WA 98195

The purpose of Xhi,s project is to develop physical science cur-
riculum materials to prepare academically disadvantaged under-
graduate students for mainstream college science courses. The
products will be two Modules on the topics of (1) electricity and
magnetism and (2) the atomic-molecular model of matter, each con-
sisting of a student manual and an accompanying instructor's guide.
These two modules, together with the four produced under a current

' grant* (Properties of Matter, Kinematics, Heat and Temperature, and
Models of the Heavens) will constitute a set of instructional mate-
rials .for use in undergraduate physics, chemistry, or other physical
science departments.

The curriculum is labotatory-centered. It is organized into
modules of related subject matter with topics chosen from the group
of very basic concepts that are common CO all the sciences. The
modules are designed to provide fleAibility for the instructor in
choice of subject matter, in sequencing of topics, and in length of
courses. Altogether there will be enough curriculum, for two years
of academic work from which instructors can select materials for part
of a coarse, an entire course, or a sequence of co'urses. The range
of topics makes it possible to meet special student needs and institu-
tional rewirements.

DevTlopment of the curriculum will be gUided by an empirical
assessment of the kind of preparation which academically dis-
advantaged students need. This assessment is based on an ongoing
investigation being conducted in conjunction with a speciaf prepara-
tbry program which has been offered at the University of Washington
for the past five years for minority students.

AMOUNT: $101,390
AWARDED: 12-01-81
TERMINATES: 08-31-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

106 Section II

AWARD NUMBER: SED81-16017

,PROGRAM: Developmen't in
Science Education

Education; Physical Sciences
Undergraduates; Academially Disadvantaged
Physical Sciences;-Atomi cture; Electricity;
Learning Module ; Mat r; Mate ial Development;
Astronomy; Hea , perature; Instructional
Materials; Chemistry; Concept F. es. on;
Physics; Disadvantaged Youth; Labor-a isries;
Curriculum Development; College St d: ts;
Minbrity Groups; Magnetism; Atomic Molecular
Model



A High School Course Integrating Statistics and Computer
Programding

Walter R. Kas_enschmidt
Racine Unified School District
J. I . Case High School
2220'Northwestern Avenue
Racine, WI 53404

The goal of this project is to design, conduct, and evaluate a
high school course which integrates non-cticulus statistics with com-
puter programming . The product will be an instructor's course
guide with, associated student materials, (e.g. , programming exer-
cises; statistical problems to be solved with the tomputv ). The
computer . will be used for three purposes: (1) to teach prOgramming
in the BASIC language; (2) to serve as a sophisticated computational
tool for statistical calculatie4 and (3) to display commercial statis-
tical --pr-o-gram_s_____wtOc-14--simula_t_e_exp_eri_rnen tno ros t I y or WO time-
consuming to be conducted by high school students. As students
progress through the course, they will gradually build a statistits`

0/1" package which can be. use'd at the end of the course to analyze a
practical problem i-equIring statistical treatment.

Potential outcomes of the course are projected as follows; (a )

by writing and in tet-acting with their own computer programs, stu-
dents will become' more knowledgeable- of computer capabilities and
limitations; t( b) through the teaching of computer programming the
students' problem-solving capabilities will be heightened by careful
analysis of a problem and the steps required to complete it success-
fully; (c) by selection of statistical problems for computer program-
ming, a more thorough. understanding of the statistical concepts and
formulas will be gained. Students will use self-designed computer
programs to do involved calculations which, done manually, would
require inordinately large amounts- of time. Students thus will be

able to spend' more time interpreting the results of their calculations.

AMOUNT: $31,623* _

AWARDED; 07-15-81
TERMINATES: 12-31-82

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER : SED80-24212

PROGRAM: Development in
Science Education

Mathematics Education; Software Systems/
Computer Science
Gr-ades 9-12
Computer Programs; Statistics; Mathematics
Instruction; Problem Solving; High Scbool
Students; Computer Science Education;
Computer Assisted Inttruction

Funded in part by the National Institute of Education .
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Research to Promote Science Learning Among Blind Students in
Colleges and Universities

MOrris Sica
California ttate University/Fullerton
Division 81 Teacher Edu'cation
Fullerton, CA 92634

The intent of this project is to ascertain factors which help and
factors which hinder blind students' progress in science at the col-
lege level. It will proceed in fwo phases: In Phase I, five blind
persons wHI be trained to conduct interviews of 90 blind students in
California colleges. These interviewers will have had some experi-
ence in science. Critical incidents that blind students describe as
positive will be described and probed to determine the attributes of
instruction judged to be helpful to learning and those which hindered
learning. Science instructors who have had blind students in their
science classes also will be interviewed with a similar objective;
nameiy,, to discover the attributes of successful and unsuccessful'
strategies. A principal consultant to the project is a biology
teacher who is blind. A content analysis of' the critical incidents
provided by both students and ,te'achers will be the basis for iden-
tifying characteristics of successful and less successful conditions
for science learning' by blind students. One - product of this
research will be a report that identifies the main factors that need
to be considered in teaching science to the blind. Some better
understanding of how blind students acquire science concepts is
expected to emerge. A -set of questions to be investigated under
more controlled circumstances will be another product of the study.
If the results indicate that the proposed methodology is an effective
way to do the research, a more e';Zillensive, study may be proposed.

AMOUNT: $51,278*
AWARDED: 01-15-80
-LERMINATES: 05-31-82

DISCIPLINE:
TARGET AUDIENCE:
DESCR I PTORS :

AWARD NUMBER: 5ED79-20597

PROGRAM: Research in Science
Education

Multidisciplinary Sciences
Handicapped; Undergraduates
Blindness; Disabilities; Cognitive Processes;
Scientific Concepts; Scientific Literacy;
Learning Problems.; Handicapped; Instructional
Improvement; Interviews; Evaluation Methods;
Blind College Students; Blind Post-Secondary
School Students; Visual Impairments

*Cumulative amount. Fiscal Year 1981 .award: $20,596.
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Mathematical Reasoning Improvement Study (MRIS)

Robert Karp lus
University of California/Berkeley
Lawrence Hall of Science
Berkeley, CA 94720

Mathematical reasonirfg of early adolescen.ts is an inkpOrtant area
for research because (1) reasoning is an essential but under-
emphasized aspect of mathematics learning, (2) early adolescence is a
key period 141 which to stimulate continuing interest in mathematics
and its applications to science and to everyday life, and (3) diffi-
culties in matherna.tics become an ,almost insurmountable barrier pre-
venting many women and minority students from entering careers in
science, mathematics, and engineering. This piroject will design
mathematical reasoning tasks and administer them to students
between 12 and 16 years of age. The purpose of the research is to
describe the reasoning used by the students and to identify factors
that enhance or inhibit performance, especially factors with differ-
ential effects on subpopulations With differing chara eristics, such
as women or. minority Aroups. Furthermore, the pr ect wHI devise
minimal tr ing procedures to det4ormine whe h y subiect's per-
formance ca be improved with very slight ef rt. The findings will
be disseminate to other researchers and class om teachers through
professional meetings and appropriate journals.

AMOUNT: $198,270
AWARDED,: 09-01-81
TERMINATES: 02-29-84

DISCIOLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER : SED81-0927 I

PROGRAM: Research in Science
Education

Mathematics Education
Grades 7-11
Mathematical Reasoning; Quantitative Tests;
Training Methods; Mathematics Instruction;
Adolescents; Minority Groups; Cognitive
Processes; Skill Analysis; Reasoning Tasks

1 10
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Acquisition of Science Literacy In- and Out-of-Schdol: Emphasis
on Sex-Differences

Marcia C. Linn
University of California/Berkeley
Lawrence Hall of Science'
M-11 Wheeler Hall
Berkeley, CA 94720

This project examines the ways in which male and female
adolescents acquire science literacy in out-of-school environmeNts
primarily in the Lawrence Hall of Science . I t aims to elucidate the
underlying reasons for the well-established differences in science
literacy among males and females . The project include nine studies
to assess ( 1 ) how individuals respond to failure, ( 2 ) how male and
female adolescents respond to opportunities to acquire science or
math , (3 ) how males and females respond to in-school and out-of--
school learning environments, ( 4 ) how- peers and families irifluence
learning by adolescents, (5) what attitudes might predispose adoles-
.centg to learn science and mathematics, and (6) how aptitudes in-
fluence the acquisition of science literacy. .

The two-year project involves about 700 6th and 8th graders
drawn from 28 different classes in the Bay Area, with approximately
equal representation from (1) suburban , ( 2) urban affluent, and (3 )
urban low-income schools. Data to be collected include observation
in naturalistic and controlled conditions, attitude surveys, aptitude
tests, performance on Piagetian tasks, and assessments of content
knowledge. Analyses will include various multivariate techniques for
research audiences and simpler chart and graph summaries for audi-
ences of teachers and curriculum developers.

AMOUN T : $199,790
AWARDED: 08-01-81
TERMINATES: 01-31-84

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORA:

110 Section II.

AWARD NUMBER SED81-12631

PROGRAM: Research in Science
Education

Science Literacy/Education
Grade 6, 8
Scientific Literacy; Adolescents; Sex Differences;
Sex Bias; Scientific Attitudes; Scientific Con-
cepts; Mathematics Anxiety; Cognitive Measure-
ment; Aptitude Tests; Out of School Environments



Dynamic Reading from Computer Screens Learner Control

Alfred M. Bork
University of California/Irvine
Department of Physics
Irvine, CA 92717

Science students are reading scientific text from a computer
screen to an increasing extent, but little research is available to
guide the design of such visual text output. :This project will inves-
tigate the effects on learning and retention of scientific concepts
lhat come from ( 1) varyi4 the RATE at which text appears on the
screen (including the option to start and stop text output), and (2)
using NATURAL PHRASING, i,e. breaking the text into short seg-
ments, with natural phrase breaks similar to pauses in spoken
language, and presenting these segments both as variations in timing
and format. The project will examine particularly the influence of
user control of text output, creating a new kind of DYNAMIC
READING. The experiment. will be cOnducted on coTregeTphysics. and
biology students within the context of computer based courses in
ph> sics and biology.

,AMOUN T : $125,925
AWARDED: 08-01-81
T ERMINA T ES: 04-30-83

DI 5CIPLINE:
TARGE I AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED'81-12378

PROGRAM: Research in Science
Education

Biology, General/Life Sciences & Physics, General
Undergraduates
Computer Assisted Instructior); Textbook
Research; Reading Research; .Biology; Science
Instruction; Physics; College Students;
SCientific Concepts; Retention (Psychology);
Dynamic Reading; Readability
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Individual and Group Behavior in Computer-Based Learning of
Scientific Reasoning

Alfred Bork
University of California/Irvine
Department of Physics
Irvine, CA 92717

. This project describes an investigation of le'arning from com-
puter-based activities in science and mathematics, Although it is
generally assumed that ,computer-based learning materials are used
by a single iodividual, in actual practice they are often used by
several individuals at the same terminal . This mode of usage ,may
turn out to be both cost effective and Oedagogically superior for
cience education . A two pronged research strategy will be used

involving individual interviews and systematic 'group observations to
investigate the effects of group interaction on learning of scientific
reasoning Using Various grotlp- sizes-11-) and, two dye- -level-s
( adults, and young adolescents), this project will examine -severgl
aspects of scientific reasoning skills includin,g Problem solving ,!
formal reasoning, and reasoning with hypotheses, inferences and
scientif'ic models. The project will have two hases: a pilot study
in which interview techniques and observational methods will be.

developed, and a formal study in which measurements of reasoning
ability will be made. Data from the formal study will be analyzed to
determine how group size and age level affect learning of scientific
reasoning. Educational computer-based materials already available
from several outside sources as well as from the Educational Tech-
nology Center at Irvine will be used

AMOUN r $116,739
AWARDED: 09-16-81

E RMI NAT ES: 08-31-83

AWARD NUMBER: SED81-12633

PROGRAM:
Education

Research in Science

DISCIPLINE: Scierrce Education;
Mathematics Education

TARGET AUDIENCE: AduRs; Grades 7-9
DESCRIPTORS: Computer Assisted Instruction; Material Devel-

opment; Interviews; Mathematics Instruction;
Problem Solving; Small Group Instruction;
Instructional I nnovation; Cognitive Processes?
Observation; Scientific Methodology; Scientific
Concepts; Science Instruction; Adolescents;
Scientific Reasoning
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V.

Development of Estimation Skills in Mathematics Using Computer
Games

James A . Levin
University of CaHfornia/San Diego
Center for Human Info'rmation Processing
La JoHa, CA 92093

This research project seeks to study the develdpment of
mathematical estimation skills within a computer-game pnvironment.
The research will teach and assess estimation s,kills using computer
games and will investigate the effectiveness of transfer of the
developed skills to mathematical problem solving outside of the,.com-
outer context.

The goal is to develop- an explicit cognitive theory of estimation
processes and learning and a pedagogical theory of instruction in
estimation using' microcomputers in, the clastroofr. ,The target
population is elementary- -school -children , grades- one to foii r .

The results of these studies will provide inforMation about the
usefulness of miCrocomputers for teaching estimation skills as well
as new insights into mathematical learning difficulties among children.

AMOUNT : $95,314
AWARDED: 09-01-81
TERMINATES: 02-28-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

41

AWARD NUMBER : SED81-12645

PROGRAM:
Education

Mathematics Education /
Grades 1-4

Research in Science

Instructional Materials; Mathematics Instruction;
Computer Assisted Instruction; Educational
Games; Cognitive" Objectives; Skill Development;
Material Development; Microcomputers; Problem
Solving; Elementary School Students; Learning
Theories; Estimation SkiHs
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Problem-Solving Processes of Upper Elementary and Junior High
School Mathematics Students

Nicholas A . Branca
San Diego State University
Department of Mathematicalp,Sciences
San Diego, CA, 92182

The project is a longitudinal (3-year) study of the nature and.
develdpment of mathematical problem-solving processes of upper ele-
mentary and junior high school students. The investigation attempts
to determine the effects of a long-term instructional program on 5th,
6th, and Zth grade students' ability to solve mathematics problems.
The methodology used is that of a teaching experiment--a research
form popularized by Soviet researchers in which -qualitative data are
collected in interyjew settings and protocols are recol-ded .

The results c5f the study will include quantitati,ve and descrip-
tive longitudinal data. Protocols and analyses of students' responses
are being developed for problems which have been used previously
by American and Soviet researchers and also for problems which are
specific to the curriculum. This data base will allow the formulation
of research hypotheses to be tested in the future.

-4MOUNT : $186,890*
AWARDED: 09-15-79
TERMINATES: 02-28-83

AWARD NUMBER: SED79-19617

PROGRAM: Research in Science
Education

DISCIPLINE: If Mathematics Education'
TARGET AUDIENCE. Grades 5-7 *1-

e

DESCR I PTORS: Problem Solving; Cognitive Development; Longi-
tudinal Studies; Mathematics Education; Discussion
(Teaching Technique); Hypothesis Testing; .

Program Effectiveness; Adolescents; Protocols;
Soviet Union

-*Cumulative amount. Fiscal Year 1981 award: $63,*0.

51,
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Synthesis of Research Related to Mathematics Problem-Solving
Instruction

Edwar'd A. .Silve.r
San Diego State University
Department of Mathematical Sciences
San Diego, CA 92182

le

Th'e project will survey and integrate research related to mathe-
matics problem-solving instruction. The project goals are encom-,
passed .6-j; ree questions: ( 1) What is the " tate of the art" in
research on athematics problem-solving instru ion? ( 2) In what
promising direc ons might researech on rnathernath_s problem-solving

.Instruction proce d? ( 3 ) What implication does research on mathe-
. matics problem s lying have for educational practice? Project activi-

ties Will consist f : ( 1) a critical; analysis of. research on mathematics
problern-sofving instruction; ( 2 ) a survey of the general problem-
solving hterature in cognitive--.4.ience and mathematics education ;. and
( 3 ) an examination of current problem-solvrng pr4,-arns in mathe-
matics and other quantitative domains. The interaNciphnary and
comprehensive scope of the project 15 directed at the. interface
between ,cognitive science and mathematics education. T he syhtheSis
proctured by the project should be of sign! f icant value to mathematics
etzcation researchers, cognitive 5cientl5ts interested in mathematical
problem solving, and educ ational practitionerswho . design or teach
mathematic s curriculum.

AMOIIN 1 AO $149,561 AWARD NUMB4 R D80-19328
AWARDE . 06-0 1-81

RMI NA 1 f> 11-30-83
PROGRAM: Research in Sciencé
ducaton

ItSCAPL INE Mathematics, Problem Solving
TARGE T AUDI E NCE : Education Administrators; College Instructors;

Tfachers
DISCRIP TORE. Mathematics Instruction; Cognitive Processes;

Problem Solving; Educational Researct

.
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The Synthesis of Evidence and Theoretical eiplanations of the
, Underrepresentation of Women- in Sciehce

.)1ma E. Lantz
Ecl.ec.tic Systems Research
3451 East 4sbury
Denver, CO 80210

(,

The project will synthesize and integrate past research on .the
causes of the underrepResentation .of women in science and mathe-
matical careers'. Specifically, ,;the project will review various theories
postulated to adcount for the relative absence of women in the
sciences . A derpailed analysis -* of the exi-sting titerature publ,ished
since 1950 will be conducted. The analysis will include research
studies,_and descriptions of programmatic interventions and evalua-
tions of their effectiveness. The studies will be synthesized via
review, cross project comparisons, box tallies , or meta-analysis
techniques . The results of the lite'rature synthesis will be organiZed
according to......the position each theory represents . This synthesis
will serve t,o guide intervention efforts and to formulate future
research questions.

AMOUNT: $79,403
AWARDED: 04-01-81.
TERMI NATES: 09-30-82

AWARD, NUMBER : SED80-20854

PRaGF6tM:' Research in Science
) Education

A,

DISCIPLINE: Science Ed udation
Mathematics Education

TARGET AUDIENCE: Females -

DESCR I PTORS : rveys; Evaluation Methods; Women's Educa-
tion ; FemaleS; Mathematics Education ; Scierlie
Education; Caree'r Choice', Literature Reviews;
Role Theory ; Synthesis of Research ; Meta"-
Anal ysis

r,
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Misconceptions of Novice Computer Programmers

Elliot M Solo Way
Yale University
Department of Computer Science
New Haven, CT 06520

..
, A major problem -for the widespread usg.-of computers in educe-,

tion is the need for students to learn a language in yvhich to
express their intentions to the computer, i.e., they must' learn to
program. This study will focus on the difficulti4s novice program-.
mers in college have with three fundamental programming concepts:
name-value association, repetition, and conditional,branching. Atten-
tion will be given to 'those classes of programming pcoblems which
illustrate common plan types,. e.g., accumulate a running total.
Bugs in student programs will be identified and catalogued.
Teaching strategies and language constructions will be suggested
which -might 'remedy or avoid the difficulties.

Three types of 'data will be analyzed: on-line protocols, on-
current verbal reports from individual interviews, and group, t sts.
On-line protocols-will capture a copy of the student-computer in er-
actions; this allows observation of novirces as they perform a real,
not an artificial', task, .

Results . from this research will aid educators in the selection
and instruction of cognitively appropriate languages for novices or
casual users, and also aid the programming language designer in the
development of languages and systems which frre easier to learn and
use.

AMOUNT:
AWARDED:
TERMFNATES:

$174,202.
08-01-81
01-31-84

AWARD NUMBER: SED81-12403

PROGRAM: Research in Science
Education

DISCIPLINE: Software Systems/Computer Systems
TARGET AUDIENCE: 15ndergraduates
D ESC R I PT\ORS: tProgramming; Computer Programs; Programming

Lahguages; Computer Assisted Instruction;
Teaching Methods; Data Analysis; College
Students; t ognitive Measurethent; Loop'
Constructs; Programming Bugs
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Survey of Undergraduate Eaucation in the Mathematical Sciences,
1980-81

Truman A . Botts
Conference Board of the Mathematical Sciences
1500 Massachusetts Avenue, NW, Suite 457-458

Washington , DC 20005

This award provides support to the Conference Board of the.
Mathematical 'Sciences (CBMS) to do an in-depth survey and trend
analysis of data on undergraduate education ir the mathematical
sciences in universities , in four-year, , and in two-year colleges .

The survey is being conducted for the academic year 1980-81
and is the fourth in a series conducted by CBMS at five-year inter-
vals since 1965-66 . These studies have prodiked detailed trend
information on such factors as course enrollments , programs , facili-
ties, and characteristics of faculty. This information is of impor-
tance primarily to departments and divisions of mathematical sciences
in academic institutions , but also to individuals `/ind industrial,
governmental , and professional organizations concerned with the
mathematical sciences.. Like the earlier CBMS studies, this survey
is being carried out under the direction of a broadly representative
survey committee (eight persons), by an' executive secretary drawing
upon consultants who will provide .technical adVice and assistance,
and with staff support from CBMS. The survey data come primarily
from respones to questionnaires sent to a statistically designed
sample of .departments in the mathematical sciences. After reduc-'
tion and , analysis of these data , the results will be published in 'a
report which will be publicized through announcements , articles and
panel discussions at professional meetings.

AMOUNT: $59,800*
AWARDED: 12-01-79
TERMINATES: 11-30-82

AWARD NUMBER : SED79-19946

PROGRAM: Research in Science
Education

DISCIPLINE: Mathematics, General/Mathematical Sciences;
Mathematics Education

TARGET AUDI ENCE: Undergraduates; Graduate Students . Two-Year
College Students

DESCR I PTORS Undergriduate study; College Mathematics;
Mathematics Instruction ; Trend Analysis; School
Surveys; Colleges; Two Year Colleges; Data
Analysis; tate-of-the-Art Reviews; Universities;
Conference Board of the Mathematical Sciences;
CBMS; Four Year Colleges

*Cumulative amount. Fiscal Year 1981 award: $7,000.

118 Section II
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Conceptual Systems and Decisionmaking in Teaching
Mathematics

Thomas J. Cooney
,University of Georgia
Department of Mathematics Education
105 Aderhold Hall
Athens, GA 30602

This project involves the development and application ' of a

scheme ror describing teachers' conceptual systems, and a descrip-
tion of how those systems relate to instructional decisions in the
teaching of mathematics. The analysis of conceptual systems' will
focus on three aspects of teachers' belief systems: what they believe
to be mathematics; what they believe to be purposes for teaching
mathematics; and what theories, either implicit or explicit, ihey
have for explaining how mathematics is learned and taught. The
relationship between conceptual systems and instructional decisions
(such as choice of content, selection of pedagogical approach, and
degree of emphasis given to various levels of mathematical knowledge)
will be investigated. Data will be gathered using interview with
teachers and case study methods. Results will be disseminated
through presentations at professional meetings and publication in
appropriate journals.

AMOUNT: $150,663
AWARDEP: 07-15-81
TERMINATES: 12-31-83

AWARD NUMBER: SED81-12635

PROGRAM: Research in Science
Education

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Teachers
DESCRIPTORS: Mathematics Instruction; Decision Making Skills;

Learning Theories; Interviews; Case Studies;
Teacher Attitudes; Teachers' Conceptual Systems

1 9/-,()
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Construct Analysis, Manipulative Aids, Representational Systems,
and the Learning of Rational Numbers

Merlyn _J. Behr:
Northern Illinois University
Department of Mathematics Education
DeKalb, IL 60115

The proposed project will continue and extend the work in pro-
gress under NSF grant No. 5ED79-20591 (The Role of Manipulative
Aids in the Learning of Rational Numbers). Through further devel-
opment of new or refinement of existing prototypiCal instructional
materials, the project will seek further substantiation of cognitive
structures needed nd developed by children in learning rational
number concept. Work wiH be extended to a longitudinal study
involving classroom-size groups of children, _to the investigation of
the role of the oral mode in facilitatind mathematical symbol learning
and the role ,of manipulatives in facilitating program solving, and to
the effectiveness of basing the development of the rational number
concept on iteration of unit fractions.

AMOUNT: $150,000
AWARDEb: 07-01-81
TERMINATES: 02-29-84

DISCIPLINE:
TARGET AUDIENCE:
DESCR I PTORS:

0

120 Section II

'AWARD NUMBER: SED81-12643

PROGRAM: Research in Science
Education

Mathematics 'Education
Grades 2-8
Problem Solving; Elementary S'chool Mathematics;
Mathematics Instruction; Number Concepts;
Intermediate Grades; Instructional Materials;
Manipulative Materials; Longitudinal Studies;
Rational Numbers; Construct Analysis; Unit
Fraction Approach



A Critical Examination of Factors Associated with Public
Attentiveness to Science

Jon D. Miller
Northern Illinois Univerpsity
The Graduate School,
De Kalb, IL 60115

0

This project will conduct a critical examination of a newly de-
fined measure of public attentiveness to scrence and of the utility
of this measure as an indicator of the state of the U.S. public's
understanding of science. The attentiveness to science measure is
a composite index that includes (1) interest, (2) krowledge, and (3)
regular infor,mation consumption components. The development of
science attentiveneSs and its relation to a number of critical
individual and societal factors were the focus of, the 1978 National
Public Affairs Study (NPAS), a cross-sectional study of U.S. high
school and college youth, that resulted in the book, Citizenship in
an Age of Science.

With the assistance of a _distinguished National Advisory Com-
mittee, the project staff wilI conduct a thorough review of the atten-
tiveness construct., and several related factors, using the 1978 NPAS
data set and such other large national data sets as are appropriate.
The project will identify the major theories and models of socializa-
tion and attitude development, will derive testable hypotheses of
scidnce Atentiveness, and will synthesize the growing research
literature on longitudinal measures, that are prerequisite to a design
of a national study.

AMOUNT: $122,393
AWARDED: ' 08-01-111
TERMINATES: '07-31-83

AWARD NUMBER: SED80-18947

PROGRAM: Research in Science
Education

D I SC I PL IN E : Science Literacy/Education
TARGET AUDIENCE: Grades 11-12; Young Adults
DESCR I PTORS: Scientific Literacy; Attitude Measures;

Longitudinal Studies; Young Adults; Sex
Differences; High Sehool Students; Science
Attentiveness; Adults; Secondary Analysis;
Sociological Factors; Individual Factors
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Format Variables and Learner Characteristics in Mathematical
Problem Solving

Larry Sowder
Northern Illinois University
Department of Mathematical Sciences
De Kalb, IL 60115

The project will examine the mathematical .problem-solving per-
formance of normal and learning disabled students. Mathematical
story problems, some involving multiple calculations and/or ex-
traneous data, will be used, with presentation format a major vari-
able. Two areas will be explored over a two-year period:

-
1. Is there a rross-sectional, 'longitudinal pattern over grades

3-8' in the relative performance of girls and' boys on prob-
lems in- two formats--verbal and drawn? Do cognitive
variables such as field dependence-independence and
spatial visualization bear a differential relationship to per-
formance in the two formats?

2. How is the performance affected by including motion in a

drawn version, as opposed to using a static drawing or a
verbal form?

The results would have special pertinence to the preparation of
curriculum materials and to the use of certain learner characteristics
in planning instruction and further research. Findings will be dis-
seminated through appropriate joucnals and professional meetings.

AMOUNT: $196,121
AWARDED: 06-15-81
TERMINATES: 01-31-84

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

122 Section II

AWARD NUMBER: SED81-08134

PROGRAM: Research. in Science
Education

Mathematics Education
Grades 3-8
Problem Solving; Mathematics Instruction; Longi-
tudinal Studies; Cognitive Measurement; Cur-
riculum Development; Cross Sectional Studies;
Elementary School Mathematics; Aptitudes;
Learning Disabled



An Investigation of Instructional Strategies to Enhance Meaningful
Learning in Biology

"Jane Butler Kahle
Purdue University
Chemistry Building
West Lafayette, IN 47901

The purpose of this project is to study learning aids relative to
the formation and retention of concepts. The subjects wiH be urban,
black students in ninth grade biology/life science classes. The
learning aids, concept mapping and Gowin's epistemological "V", have
been studied by a research group at Cornell University. Concept
mapping is an activity by which relationships between concepts
introduced in an instructional unR and concepts previously estab-
hshed are illustrated. Gowin's "V" is a learning tool which facili-
tates the identification of relationships between observations made
during laboratory activities and corresponding conceptual systems.
This project will extend the Cornell study to an alternate group of
subjects. A close working relationship has been established with the
cooperating school system, whose inservice teachers previously have
developed- the instructional materials to be utilized. The importance
of this project is twofold. First, it will address problems of the
meaningful learning of concepts by carefuHy integrating successful
concept formation strategies into instructional materials; and secbnd,
it will increase science achievement in a sample of students which
nationally falls below the mean on science achievement.

AMOUNT: $75,366
AWARDED: 04-15-81
TERMINATES: 03-31-83

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-19477

PROGRAM:
Education

Research in Science

Biology, General/Life Sciences; Education
Grade 9; Minorities
Learning; Cognitive Processes; Education;
Learning Processes; Concept Formation; Educa-
tional Media; Instructional Materials; Biology;
Learning Aids; Concept Mapping; Gowin's "V"

1 u
Section II 123.



Children's Understanding of Decimal Numbers

James Hiebert
Diana, Wearne
University of Kentucky
Department of Curriculum and Instruction
105 Kinkead Hall
Lexington, KY 40506

This Oroject investigates elementary and jUnior high school
students' understanding of decimals . The study will document
the students proficiency in manipulating the symbols of the decimal
system, map out the rule systems they develop to guide their mani-
pulations, and describe the misconceptions of decimal numbers that
underlie their algorithmic procedures . Students' concepts of deci-
mals. Will be related to their previous knowledge of place value con
cepts with whole numbers,: to the specific instruction on decimals
that they receive, and to more basic cognitive skil Is that may
influence their ability to learn decimal concepts.

Students in grades 3, 5, and 7 wHI be followed over a two-year
period in order to trace the developMent of decimal concepts from
when they are first introduced through the junior high school Vear
Written tests, standardized individual interviews, and flexible
depth interviews will be used to collect information on students
understanding of decimals . Process analyses and error analyses wHI
be used to uncover and describe the thought processes students use
to deal with decimal problems, and textbook analyses and interviews
with teaci-fers will provide information on the instructional strategies
used to teach decimals Results will be disseminated through appro-
pri,ate journals and professional meetings

AMOUNT : $114,459
AWAR DED: 06-01-81
TERMINATES: 11-30-83

AWARD NUMBER : SED81-09731

PROGRAM: Research in Science
Education

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 3, 5, 7

DESCR IPTORS: Elementary School Mathematics; Decimal Frac-
tions; Mathematics Instruction; Cognitive
Measurement; Longitudinal Studies

1 :3
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Role of the Family in the Promotion of Science Literacy

(7
Jo lin D. Balling - 1

Chesapeake Research Consorstium, Inc.
1419 Forest Drive, Suite 207
Annapolis, MD 21403

This series of five studies wiH ihcrease understanding of thV
role of the family in the promotion of science literacy. The first
study examines families at science-technology centers by surveying
visitors' backgrounds, attitudes, and motivations for visiting. The
second study assesses the ability of a school-based supplementary
science rs rog ram to encourage families of different socio-economic
backgrounds to participate in informal science, learning. The third
study examines the psychological dimensions underlying informal
science learning experiences for families, using Q-sort methodology,
The fourth stlidy is observational, collecting detailed data about
social and educational interactions among family members in two dif-
ferent science learning environments. The fifth study will -measure
the degree to which a family orientation in science learning activities
enhances participation, cognitive ga41s, and changes in attitude in
all participants.

AMOUNT: $172,715 AWARD NUMBER; SED81-12927
AWARDED: 08-01-81
TERMINATES: 01-31-84

PROGRAM.; Research in Science
Education

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

Science Literacy/Education
General Public
Scientific Literacy; Family Attitudes; Family
Involvement; Family School Relationship;
Q Methodology; S2cial Science Research;
Science ProgramsT Socioeconomic Influences;
Cognitive Measurement;1 Attitude Change

3 AL
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A Cognitive Perspective on Women Students' Experience with
Science Education: ImpliCation for Women's Career Bahavior

Gabriel Haim
Boston University
Center for Applied Social Science
881 Commonwealth Avenue
Boston, MA 02215

Aspects of self-selection and early career behavior among col-
lege women majoring in several different scientific disciplines will be
studied. A new cognitive model about women's experience with
science education will be used to explain how cultural stereotypes
are translated into a cognitive disadvantage. A whole category of
women having certain valuable cognitive abilities for scientific
research may not attempt to pursue scientific careers while a

minority of women -who do attempt to pursue scientific careers may
well have different cognitive strengths from those of the majority of
men who are their colleagues. Cognitive differences between men and
women in various disciplines, as well as other differences between
them as regards those disciplines, and the consequent selection/
self-selection, may depend on the developmental state of a given
discipline. The design of the study includes a sample of 3,600 men
and women students of four fields: physics, chemistry, economics,
and sociology. The students will be tested for cognitive styles using
differentiation and remote association tests, perceived successful
cognitive qualities, and self-images. The study has policy implica-
tions regarding women and other culturally disadvantaged groups.

AMOUNT: $151,860 AWARD NUMBER:
r

SED8020855
AWARDED: 08-01-81
TERMINATES: 01-31-84

DISCIPLINE:
rARGET AUDIENCE:
DESCRIPTORS:

126 Section II

PROGRAM:. Research in Science
Education

Science Education
Undergraduates; Females
Females; Minority Groups; College .Students;
Career Choice; Cognitive Measurement;
Scientific Attitudes

I



Analysis of the Development of Deduttve Reasoning, with
Applications to Instructlim in Geometry

Rachel Joffe Falmagne
Clark University
950 Main Street
Worcester, MA 01610

This project focuses on the aEquisition and development of com-
petence in deductive reasoning. Two related sets of questions are

pddressed, concerning respectively the cognitiv/e processes -under-
lying deductive inference, (especially indetrminate conditional
inferences); and the iipterface between those processes and instruc-
tional methods. Six experiments conducted in the second through
seventh grades, will be concerned with (1) the process whereby
rules of deductive inferences can be acquired without direct instruc-
tion, and specifically with children's ability to abstract the structure
of a given pattern; (2) the interplay between logical form, content
and level of competence, and specifically with the e'ffect of mental
imagery on the mode of solution of various inferences (determinate
and indeterminate) with a specific focus on individual differences in
that respect; and (3) the way in Which different linguistic expres-
sions of {-indeterminacy affect the reasoning process. A seventh
experiment will examine whether patterns of deductive inference
acquired in linguistic contexts carry over to reasoning inathin the
subject matter of geometry, with an experimental instructional
method providing closely coordinated instruction in logical inference
and in geometry.

AMOUNTH - $119,876
AWARDED: 04-15-81
TERMINATES: 09-30-83

DISCIPLINE:

TARGET AUDIENCE
DESCRIPTORS:

AWARD NUrpER : 5E680-21,459

PROGRAM: Research in Science
Education

Geometry/Mathematical Sciences;
Mathematics Deductive Reasoning,/
Mathematical Sciences
Grades 2-7
Deduction; Logical' Thinking?. Experiments;
Induction; Thinking Processes; Learning
Processes; Geometry; Instruction; Cognitive
Processes; DeduCtive Rea-toning
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Cognitive Structures Underlying Statistical Inference

Alexander Pollatsek
University of Massachusetts/Amherst
Department of Cognitive Psychology
Aptherst, MA 01003

1This study cgncerns the way col 1 ge students and other adults
use their intuition in learning apout an applying statistical methods.
The inquiry will be similar in spirit to the recent work of Tversky,..""
and Kahneman on cognitive structures fpr dealing with uncertainty,
but with an important differ nce in methodology. Whereas Tversky
and Kahneman base their esearch on writteop, answers to multiple-
choice (or .similar) testg, t1ie plan here is to gather much of the data
from one-on-one clinical ipterviews, which is more flexible and more
informative. The research will concentrate on two sets of ideas
essential to any system of statistical inference, ( 1) randomness',
random sampling, and sampling distributions; and (2) conditional
p-robabflities. A better understanding of the preconceptions and
misconceptions which students bring to the study of these topics
should improve the way \they are taught. Intuitions that novices
share with trained professionaLs whose judgments are correct can
serve as a foundation for -statistics courses from which tolituild,
while those which interfere with, correct judgments can be mo're
easily changed if they are explicitly recognized by both student and
teacher.

AMOUNT: $128,844
..AWARDED: 08-01-81
TERMINATES: 01-31-85

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

128 Section 11

AWARD NUMBER : SED81-13323

PROGRAM: Research in Science
Education

Probability and Statistics/Matherliatical
Sciences'
Undergraduates
College Students; Cognitive Processes; Statis-
tical Anaiysis; Sampling; Probability; Adults;
Educational Psychology; Randomness; Condi-
tional Probabilities

1:3,)



Planning and Teaching of Intermediate Science

Edward L. Smith
Michigan State University
Scien,ge and Mathematics Teaching Center
E-7 McDonel Hail
_East Lansing, MI 48825

Mismatches between teachers'. planning pcoces-ses and the con-
tent and organization of science program teacheri] guides seem to be
one important end potentially modifiable factor that limits thequality
of science instruction at the upper elementary level . The objbctives
of this project are to test this idea by (1) analyzing existing pat-
terns in teachers' use of, science program materials and their Ofects
on instruction, teacher satisfaction, and student learning; (2)
analyzing the effects of an environmental intervention designed to
promote a mutual adaptacion process which involves modification of
both teachers' guides and teachers' planning processes.

The propbsed tu addresses this problem in three pllases.
First, the planni g an teaching of s.cience by 20 sixtarade
teachers .wiH be o served. Student learning and teacher satisfactien
will, be measured to identify cceSsful patterns. Second, these sue-
cessful patterns will be use to de lop an experimental interven-
tion Third, four matched pairs of teachers (half- of whom receive
the intervention) wilt be studied intensively, using case study
methods to document experimental effects on planning, instruction,,
teacher satisfaction, and learning

. AMOUNT: $152,090*
AWARDED: 10-01-80
TERMINATES; 06-30-83

AWARD NUMBER ; SED80-20022

PROGRAM: Researeh in Science
Education

DISCIPLINE: Science Education
TARGET AUDIENCE: Grade 6
DESCRIPTORS: Science Instruction; Teaching Guides; Ins u

tional Materials; Cognitive Measurement;
ing Methods; Planning; Teacher Effectivenes
Curriculum Developmer4; Case Studies; Com-
parative Analysis; Science Teachers; Inter-
mediate Grades; Upper-elementary Science

*CumuJative amount.° Fiscal Year 1981' award: $90*, 766.
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Computer Awareness and Liferacy\of Adolescent and Early
'Adolescent Students: An Empirical Asseisment

Ronald E. Anderson
-Minnesota Educational Computipg Consortium
2520 Broadway Drive
St. Paul,, MN 55113

The purpose of the study is to analyze -data describing com-
puter literacy from a statewide sample-of all eleventh grade students
in Minnesota and a survey of 6ighth grade students. The data will
be analyzethfor factors that influence computer literacy.

The current supplement and extension will mdre fully report the
existing. findings with respect to missing responses and inyestigate
the extent to which non response and uncertainty response 'patterns
have biased or distorted the comparisons among reporting itgroups
particularly.by gender, minority status, and region.

1111
AMOUNT : $91,012* -,AWARD NUMBER SED79-200.87
AWARDED: 09-01-79
TBRMINATES: 05-31-81

PROGRAM: Research inn Science
A Education

DiSCIPL`INE: Computer ,Science, Education;
4 Tests and Measurements Education

TARGET AUDIENCE: Grades 7-12
DESCR I PTORS: Testing ;I, TOst Bias; Sex,. Minof-ity Testing

Problems; Computer Science Education;
Response Style (Tests); Educational Research;
intelligence,; Comprehension; Computer.
Literacy

*Cumulative amount. Fiscal Year 1981 award: $8;118.
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Srey of Science Understanding and Attitudes

Wayne W. Welch
University. of Minnesota
2642 University Avenue
St. PauI MN 55114

This project is a survey of science literacy of 9-, 13-, and
17-year olds with particular focus on science and society factors.
Three theoretical model? that relate to schooling and demographic
effects on science achievement, on attentiveness to science, and on

r)littitudes toward science will be tested.
Data collection for the project will . be conducted under the

direction of the Education Commission of ,the States (ECS) and will
take place in 1981-82. The analysis- of data for purposes of testing
the three theoretical formulations will be the responsibility of the
,research .team at the University of Minnesota. While the ECS/
University of Minnesota collaboration will contribute to basic
research, it will 'also provide data of great importance for decision-
making and policy-setting purposes since one of the products will be
a report on trends in science knowledge and attitudes since the
National Assessment of Science in 1976-77k. Documented data tapes
and user code books will be prepared by JECS so that the data will
be available for other researchers to use..

AMOUpJT: $416,579*
AWARDED: 09-15-80
TERMI-NATES: 02-28-83

AWARD NUMBER: SED80-22125

PROGRAM: Research in Science
Education

DISCIPCINE: Multidisciplinary Sciences .
1TARGET AUdIENCE: Grades 4-12 (9-, 13-, and 17-year olds) A4

DESCRIPTORS: ' Scientific Literacy; Theoretical Models;
Stydent Attitudes; Social Factors; Decision
Making; Dethography; Trend Analysis; Science
UHderstanding; Science AChievement; Education
Commission of the States (ECS); National
ASsessrnent of Education Progress/Science

4*Cumulative amount., Fiscal Year 1981 'award: $276,579.
,

13 (ci
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The Brain and Education: A Study of Neuroscience, Cognitive
Science, and Education -11

Kenneth A. Klivington
Alfred P. Sloan Foundation
630 Fifth Avenue
New York; NY 10111

Await

The purpose of this project is to,, plan and convene a conference
intended to assess the current state of research relating neuroscience
to cognitive science and education. Six persons yet to be identified
from 'these fields will be invited to meet in April with agency per-
sonnel (NSF, National Institute of Education, and the Sloan Founda-
tion) to plan the detailed Structure and content of the conference.
The 'tentative date for the conference is late fall T981. A final
report will include commissioned papers' as well as a summary of the
discussions, conclOsions, and recommendations.

AMOUNT: $10,000
AWARDED: 06-01-81
TERMINATES: 11-30-81

AWARD NUMBER: SED81-12062

PROGRAM: ReseLrch in Science
Education

DISCIPLINE: 'Cognitive Neuroscience/Education
TARGET AUDIENCE: Education Administrators; College Instructors;

Teachers
'Cognitive Objectives; Learning Theories;
Cognitive Science; Scientific Literacy; Educa-
tion'al Research; Biochemistry; Conferences;
Neuroscience; Braiç Functions

DESCRIPTORS:,

132 Section 11



School, Family, and Individual Influences on Commi ment to and
Learning of Science Among Adolescent Students

Kay M. Troost
North Carolina State University
Department of Sociology and 'Anthropology
Raleigh, NC 27650

bespite the ever-increasing importance of science in our
society, there is compelling evidence that adolescent students in our
schools are turning away from science. Enrollment figures also show,
that female and minority students as a group tend to shy away from
taking additional science courses.

A major aim of this study is to search for variables and ,,rela-
tionships that influence learning in science and commitment to
science among adolescent students. Model(s) will be examined tem-
porally and substantively that explain how antecedent and 'inler-
vening variables influence cognitive and affective outcoMes in
science. Another- aim,,of this study is to develop action guidelines
for policy makers in this country to follow as attempts are made to
improve science education for adolescent students of 'both sexes and
all races.

A longitudinal, multimetnod, multivariate investigatiOn is pro-
posed. This proposal requests funds for the first two stages of an
investigation which is planned for a six-year period. Using struc-
tural equations, extensive data from, classrooms from grades 6-10
will be analyzed and used to build a '` predictive model for commit-
ment to and learning of science. Differences in student attitudes
and achievement patterns between experimental and control groups
will be used to modify and strengthen the predictability of the
model in subsequegt projects.

AMOUNT: $147,130*
AWARDED: 09-15-79
TERMINATES: 08-31-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED79-19784

PROGRAM: Research in Science
Education'

Science Literacy/Education
Grades 6-10; Adolescents; Females; Minorities
Scientific Literacy; ScienCe Curricul ; Scien-
tific Attitudes; Attitude Measures; Longitudinal
Studies; Models; Predictions; Achievement;
Cognitive/Affective Measures; Females;
Minorities

*Cumulative amount. Fiscal Year 1981 award: $25,900.
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Structure and Process in Children's Mental Arithmetic

Mark H. Ashcraft
Cl'evelapd State Universjty

.Easit 24th & Euclid Avenue
Clevelant, OH 44115

The development of children's knowledge of basic addition and
order relationships is .the focus of this -project. The research
employs both reaction time and clinical interview methods in order to
investigate the mental structures and processes which account for
arithmetic performance. The project includes experiment5 on simple
mental addition, numerical inequality judgments, and com0ex addition
problems to determine the nature of chHdren's memory structures for
,numerical information and the evolution of those structures and pro-
cesses across ages. Children in grades 1-4 are tested intensively
within the experiments, first to determine the variety of processes
used, and second, to trace the emergence of more adult-like
,procetses and structures. Results of the project will be dis-
seminated throUgh professional meetings.

AMOUNT: $47,035
AWARDED: 03-01-81
TERMINATES: 02-28-83

DISCIPLINE:
TARGET. AUDIENCE:
DESCRIPTORS:

134 Section II

AWARD NUMBER: SED80-21521

PROGRAM: Research in Science
Education

Mathematics, Education
Grades 1-4
Elementary School Mathematics; Addition;
Mathematics; Arithmetic; Computation; Cogni-
tive Measurement; Cognitive Tests; Elementary
School Students; Problem Solving; Memorization;
Numerical Inequality Judgments



Sequencing Language and Activities in Teaching High School
Chemistry and Physics

John W . Renner
Univeesity of Oklahoma
Department of Science Education
Norman , OK 73019

This project seeks to understand a particular model of science
instruction called the Learning Cycle model . Developers ,

researchers, and instructors who have adopted this model often
report that it facilitates intellectual development and learning of
science . The model consists of a sequence of three overlapping
phases : an exploratory phase in which studentS observe physical
phenomena and collect and discuss data according to instructions; an
invention phase in which students and teachers atteMpt to organize
the data and provide language to describe the phenomena; and an
expansion phase, in which students attempt through readings or
other activities to relate the phenomena to other knowledge or
phenomena known to them . Studies will. be conducted to assess the
necessity. of each phase, the importance of its order in the
sequence, and the importance of vaHous forms which each phase
could take for students of phYsics and chemistry in high school .
The project is therefore designed to deepen our understanding of
both the effects of this mod6 and of the reasons why they occur..

I t is expected. to have implications for both instruction and cur-
riculum development.

AMOUNT : $184,726
AWARDED: 02-01-81
TERMI NATES: 04-30-83

DISCIPLINE:

TARGET AUDIENCE:
DESCR I PTORS:

AWARD NUMBER : SED80-15814

PROGRAM: Research , in Science
Education

Chemistry,, General ; Physics, General ;
Science Education
Grades 9-12
Chemistry Instructioni Prototype Curriculum
Development; Physics Instruction ; Language
Skills; High School Students; Learning Cycle
Model ; Cognitive Processes

1 4
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An InforMation Processing Analysis of Learning in Geometry

John R. Anderson
Carnegie-Mellon University
Department of Psychology
Schenley Park
Pittsburgh, PA 15213

A theory of human information processing will be tested in the
domain of acquisition of theorem-proving skills in geometry. The
specific skills investigated will be reason-giving and the generating
of steps in a proof. Traditionally the former is used to introduce
the latter, but the theory assigns these two skills very different
information processes. Special experimental software will be devel-
oped both to study the skill acquisition and to direct its dev'elop-
ment .

The theory to be tested is the investigator's ACT model which
comprises a propositional network representation of declarative
knowledge and a production system model of procedural knowledge.
This general approach will be rendered more explicit in a simulation
model . The simulation will be guided by analyses of protocols of
students engaged in acquiHng the skills .

AMOUNT: $125,000*
AWA RDED: 02-15-81
TERMINATES: 07-31-84

DISCIPLINE:
TARGET AUDIENCE:
DESCR I PTORS :

'AWARD NUMBER: 15T 80-15357

PROGRAM: Research in Science
Education/Information Science
and Technology

Mathematics Education
Grades 9-12
Geometry; Mathematics; Information Processing;
Mathematics Education; Skill Development; Skills;
Theorem-proving Skills; ACT Model; Cognitive
Science

*Jointly funded with NSF Division of Information Science and Technology,
Total Fiscal Year 1981 award: $259,742.
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Correlates of Attitudes Toward Mathematics, Science, and Social
Studies

Thomas M. Haladyna
Oregon State System of Higher Education
Teaching Research Division
Monmouth, OR 97361

As an outcome of a large-scale study of students' attitudes
toward science and other subject matters recently performed by the
principal investigator and colleagues, the current research wiH in-
vestigate the relationship between teacher, school, student, and
environmental variables and student attitudes. It will cross three
curricular areas in science (i.e., science, mathematics, and social
studies) and three grade levels (four, seven, and eleven) for 270
teachers and their respective students, approximately 6,000.

A review of current literature reveals the lack of coordinated
and comprehensive research of this type across the dimensions
described above. Further, most studies of attitudes fail to provide
a theoretical base as well as a multivariate methodology, which has
greater potential for uncovering complex relationships that seeminglY.
exist.

Products of this project include (a) the research study, (b) a
review of salient research, (c) a review of instruments used to
measure attitudes, (d) a sourcebook of these instruments, and (e)
two technical reports documenting the reliability and validity of the
instruments employed in the study.

AMOUNT: $2,359
AWARDED: 04-01-81
TERMINATES: 08-31-81

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED81-09982*

.PROGRAM: Research in Science
Education

Science Education; Mathematics Education; Social
Science Education
Grades 4, 7, 11
Science Education; Student Attitudes; Teasber
Attitudes; Attitude Tests; Predictor Variables;
Mathematics Education; Social Science

*This supplements 5Eb78-17367.
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The Role of Television Entertainment in Public Education About
Scienee

George Gerbner
University of Pennsylvania
Annenberg School of Communications
3452 Walnut Street
Philadelphia, PA 19104

This study examines the role of prime time television in the
cultivation of public conceptions of science, technology, and scien-
tists. The underlying assumption, supported by previous research,
is that television exerts a standardizing and legitimizing influence
largely through its ability to streamline, codify, amplify, and ritual-
ize information, and reach into previously isolated subcultures of
society. The study will examine all television programs shown from
8:00 to 11:00 p.m. EST, Monday through Saturday, and 7-11 p.m.
Sunday, during a one-week interval in the fall of each of eleven
successive years (1969-80). Two week-long spring samples will also
be included (1975 and 1976). Researchers will analyze fictional story
units and major characters using coding instruments and methods
that have been pretested in a pilot study. The authors will then
commission a survey, based on these findings, to examine the extent
to which television drama cultivates images and beliefs about science
in different groups of adult vieWers. Findings will be disseminated
by popalar and scholarly publications, by a press release, and by
direct mailing.

AMOUNT: $199,716
AWARDED: 07-15-81
TERMINATES: 12-31-83

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:
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AWARD NUMBER: SED81-12372

PROGRAM: Research in Science
Education

da

Science Literacy/Education
General Public
Scientific Concepts; Scientific Literacy-;
Television Viewing; Television Research;
Information Dissemination



Research on Instruction of Problem-Solving Skills in Newtonian
Mechanics

Audrey B. Champagne
University of Pittsburgh
Learning Research and Development Center (LRDC)
1028 Cathedral of Learning
Pittsburgh, PA 15260

Studies of physics learning demonstrate that students pre- .
instructional world knowledge is often logically antagonistic to the
principles of Newtonian mechanics taught in introductory physics.
Under these conditions psychologicaL theory predicts that learning
will be inhibited, a prediction cobsistent with both the experiences
of physics teachers and the results of empirical investigation. Con-
sideration of cognitive research on problem solving, semantic
memory, and knowledge acquisition suggests an instructional strategy
that would promote the qualitative analysis of physics problems by
engaging the student in instructional dialogues.

This project investiggtes (a) the processes of change in in-
stances where features of existing views are logically antagonistic to
features of the views to be acquired, and (b) the efficacy of an
instructional strategy derived from an examination of current
psychological theory in promoting such view change. Cognitive
research supports the theoretical position that relevant world knowl-
edge has facHitative effects. By investigating the effectiveness of
the innovative instructional strategy in promoting a reconciliation of
world knowledge and physics content for middle-school and college
students, this work will both illuminate the processes of change in
understanding and allow further tests of the principles included in
the instruction Hypotheses will be tested with pre-adolescents and
adults to determine what effect, if any, the more sophisticated
reasoning strategies of mature learners have on the process of idea
or schema change.

AMOUNT: $107,380
AWARDED: 09-01-81
TERMINATES: 02-29-84

DISCIPLINE:
TARGET AUDIENCE:
DESCR IPTORS:

AWARD NUMBER: SED81-12392

PROGRAM: Research in Science
Education

Physics; Mechanics
Grades 5-8; Undergraduates
Problem Solving; Mechanics ( Physics); Physics;
Learning Theories; Cognitive Objectives; Cogni-
tive Processes ; Instructional Innovation; Middle
Schools; College Students; Newtonian Mechanics;
Qualitative Analysis
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Instruction by Mapping: Processes of Learning Mathematics
Through ,Models

Lauren B. Resnick
University of Pittsby,rgh
Learning Research gnd Development
1028 Cathedral of Learning
Pittsburgh, PA 15260

Center (LRDC)

The investigators will conduct both empirical and theoretical
studies of children's understanding of addition and subtraction.
They will obseeve children solving problems with individual instruc-
tion, and they will develop computational models that represent
hypothetical cognitive structures and processes that they infer that
children have or have acquired. Thee will be evaluated in terms of
their success in simulating selected aspects of children's behavior in
solving problems and responding to questions..

Two forms of instruction in subtraction involving concrete mate-
rials will be compared: a top-down, general correspondence between
procedures and a more detailed, bottom-up instructional regime.
This will test a hypothesis that detailed and exphcit mapping of
Procedures facilitates comprehension of their geheral proPerties.

A study will also be rsDnducted of children's transfer of place
values from wliole numbers to decimal fractions. Relations between
the ability of children to add and subtract and their ability. to solve
word problems will also be studied, especially where the size of
numbers can be related to the number of steps required to solve the
problem. The investigators will finally extend their. studies to
include the use of negative numbers in addition and subtraction,
including negative quantities in naturalistic settings.

AMOUNT: $149,313,
AWARDED: 09-01-81
TERMINATES: 02-28-85

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:
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AWARD NUMBER: SED81-12453

PROGRAM: Research in Science
Education

Mathematics Education
Elementary School Students
Elementary Scllool Mathematics; Mathematics
Materials; Problem Solving; Material Develop-
ment; Addition; Cognitive Processes; Individ-
ualized Instruction; Learning Modules; Number
Concepts; Subtraction; Decimal Fractions;
Negative (lumbers



Identification of Factors Influencing Changes in Conceptual
Understanding of Science

James A . Minstrell
Mercer Island School District #400
Department of Science and Mathematics
4160 86th Avenue, SE
Mercer Island, WA 98040

This project will extend the study of conceptual understanding
of high school mathematics. and physics which was begun in 1979.

Yhe earlier research uncovered and documented the existence of
concepts held by students which interfered with liarning elementary
statics according to Newtonian physics . In addition to documenting
interesting misconceptions such as "gravity is caused by air pres-
sure," the original project provided a hypothetical explanation for
an instructional sequence which seemed to overcome many such
misconceptions. The new project will permit the proposer .to test
the effectiveness of his instructional strategies on additional topics
in mathematic and physics, particularly those in which mathematics
seems Frarticularly important for understanding the ph.ysics. In addi-
tion, the project will enable the project staff and others to integrate
findings from this project and others and to considtfr the implications
for the teaching of science and mathematics `more generally.

They will collect data from observations and videotapes of
classes plus item analyses of paper and pencil tests of conceptions
identified by observation. The results will include a descriptive
model of students' conceptions and of instructional strategies which
are designed to improve them. The project also proposes to inte-
grate findings from other projects with this one from the perspec-
tives of the teachers .

AMOUNT : $43,274
AWARDED: 09-01-81
TERMINATES: 03-31-84

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER : SED81-13590

PROGR AM: Research in Science
Education

Science-Secondary/Education;
Education, Physics and Mathematics
Grades 9-12
Scientific Concepts; Concept Formation; High
School Students; Secondary School Science cu
Mathematics Instruction; Physics; Science
Curriculum; Fundamental Concepts; Concept
Teaching; Science Instruction; rror Patterns
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An Empirical Investigation of Student Knowledge in Introductory
\ Physics

Lillian C. McDermott
University of Washington
Department of Physics FM-15
Seattle, WA 98195

In this project, an empirical investigation of conceptual under-
staining will be conducted in several areas of college phy'sics,
examining student understanding of individual concepts and relation-
ships among concepts. A major focus will be the ability to apply
physical concepts to real ,situations and an investigation of the rela-
tionship between conceptual understanding and problem-solving per-
formance.

The primary data source will be structured individual inter-
views. These will be supplemented by ifformation gathered during
instruction from homework assignments, examination questions,
instructor-student dialogues, and group and class disCussions.

The research will require, the development of a task analysis
model of expert understanding in topics from introductory physics,
which will serve as a guide for the construction of a 'detailed analy-
sis of student difficulties in applying physical concepts to real
situations and to the solution of physics problems. The pedagogical
implications of these findings will be explored through an extensive
instructional program.

The work on conceptual understanding and its relation to
problem-solving wiH also providN preliminary data about other coml.
ponepts of physics knowledge. A start will be made on two 6f
these: facility with formal scientific representations and competence
in analytical" reasoning. PreliminarV data on these additional com-
ponents of student knowledge in physics will provide the basis for a
future research project.

AMOUNT: $220,600
AWARDED: 10-01-81
TERMINATES: 03-31-85

DISCIPLINE:
TARGET AUDIENCE:
DESCRIPTORS:
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AWARD NUMBER: SED81-12924

PROGRAM.. Research in
',Science Education

Physics, General
Undergraduates
Concept Formation; Physics; Science
Instruction; Scientific Concepts; Problem
Solving; College Students; Interviews;
Knowledge Level; Cognitive Measurement
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Research on Changes in Intellectual Development and Critical
Thinking Ability

Robert D. Allen
West yirginia University
Deparltment of Biology
Morgantown, WV 26y5

k-1,1

William Perry, in a nine-year study summarized in a book called
The Intellectual and Ethical Development ol College Students, pro-
poses nine distinct states of ethical and intellectual development
which are characteristic of st

41-1

ts in their college years. Perry1s
work has been extended by oetir investigators at other universities.

This projectv aims to examine the relationship between (a) a

student's ethical and intellectuakdevelopment according to the Perry
model, and (b) the student's :ability to develop and practice critical

s thinking in biology, . It is hypothesized that there will be a strong
correlation, and interaction between t6e tWo lines of development. .

Subjects will be students enrolled in an introductory biology
course. Each student's position on the Perry scale will be measured
at the beginning arid end of The course according to techniqu,es
developed by Perry and by the 'Syracuse Rating Group; the latter
assists many researchers in Perry classification, and they bre con-
sultants on this proj.ect. Each, stydent's critical thinking skills will
be measured by instruments developed by the principal investigator
and t)is staff; these measurements will also be made at the beginning
and end cf the qu'arter, with interim measurements as well .

. The proOct is ,of one year's duration. It 'is a pilot study, the
first to explore the relationship between Perry development and
biology learning. A more specific hypothesis concerning the rela-
tionship between Perry stage and biology learning is anticipated from
this reearch. c

AMOUN T $50,107
AWARDED: 05-15-81
TERMINATES: 11-30-82

DISCIPLINE:

TARGET AUDIENCE:
DESCRIPTORS:

AWARD NUMBER: SED80-26487

PROGRAM: Research in Science
Education

Field Biology, General/Life & Med al Sciences;
Ethics & Values
Undergraduate e

Intellectual Deve ent; 9 p tive Processes;
Critical Thinking; Et , B logy; Perry Model;
Syract.fse Rating Group
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Research on Relationship of Spatial Visualization and Confidence
to Male/Female Mathematics Achievement in Grades 6-8

Elizabeth Fennema
University of Wisconsin
School of Education
Department of Curriculum and Instruction
225 N. Mills Street
Madisony WI 53706

This project will investigate the factors contributing to under-
representation of women in career's related to hathematics, pakicu-
larly individual differences in spatial visualization, and 'anxiety or
confidence toward mathematics. The development and stability of
'such factors, and their effect upon individual mathematical problem
sokiing will be identified and compared.

This project is part of a three-year longitudinal study and is _
proceeding on schedule. Sixth-grade students who differ in spatial
ability or confidence have been identified and tested, interview pro-
cedures have bee.n devel-opethand refined, and a substantial amount
of data has been gathered . The data have b'eet1 organized and
analysis has begun . The funding of this continuing grant provides
for the remaining data collection and analyses.

Assessing and interviewing these students over the three-year
period Wi.11 provide extensive information about the 'relationship of
spatial visualization and mathematics confidence to mathematical prob-:
lem solving and the participation of women in mathematics-oriented
careers. Both- sexes are being studied to determine what, factors are
related to decisions by females and males to continue their study of
mathematics .

AMOUNT: $260,822*
AWARDED: 09-28-78
TERMINATES: 08-31- )82

DISCIPLINE:\
TAR' GET ,AUDIENCE:
DESCR IPTORS:J.

*Cumulative amount.

(
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AWARD NUMBER: SED78-17330

PROGRAM: Research in
Science Education

Mathematics Education
Grades 6-8
ex Differences; Mathematics; Visual
ercePtion;, Cognitive ProcesseS; Longitudinal

StudreS; ReSearch Projects; Problem Solving;
Females; Mathematics Anxiety

'Fiscal Year 1981 award: $30,7321.



Classroom Processes, Sei Differences, and Autonomous Learning
Behaviors in Mathematics

,Elizabeth Fehnema
University pf Wisconsin
School of Education
Department of Curriculum end Instruction
225 N. Mills Street

. Madison, WI 53706

The major purpose ..of the study is to identify classroom
processes that lead to inequities for females in mathematics educa-
tion: The most significant difference that has been observed
tetween male and lemale performance in mathematics is the rate and
extent to vkl-,iich autonomOus behavio is exhibited in solving higher
order tasks (thak is, those which go beyond rote learnin ). A num-
ber of studies indicate that there are many difference n the way
teachers treat male and Ifemale stOdents in their elementary class-

) rooms, such as in ,%the, niurfiber of contacts, -the frequency of praise
and criticim, the type,s !of behavior which elicit praise or criticism,
and the extent to which questioning behaviors are encouraged. This
study will examine these classroom interactions and .assess their rela-
tionship to the development of autonomous learning behavior. The
authors define autonomoUs learning behavior as (1) willingness to do
high level tasks in mat 1 ematics, (2) persistence at 'such tasks, (3)
ability to perform such tasks, and (4) confidence in that ability.
The study involves pre- and post-measures of autonomous behavior
and problem-solving ability as well as detailed observations of class-
room.. interactions and activities. Another phase of the study
involves collaboration with students and teachers in and out of the
classrooms to try to identify those interactions which .may be most
critical.

AMciONT: $197,6401
AWARDED: 06-15-81.L
TERMINATES: 08-31-831

AWARD NUMBER: SED81-09077

PROGRAM: Research in Science
Education

DISCIPLINE: Mathematics Education'
TARGET AUDIENCE: Grades K-8 '

DESCRIPTORS: Sex' Differences; Sex Bias; Longitudinal Studies;
Mathematics Instruction; Classroom Techniques;
Student Teacher Relationship; Females; Males;
Cognitive Proces,ses; Performance Factors; Stu-

d- 4:lent Attitudes; Learning Motivation; Observe-
') tion; Interaction; Autonomous Learning Behavior
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High School Students' Genetics Problem-Solving Strategies and
Knowledge \

James H . Stewart
University of Wisconsin
School of Education
Department of Curriculum and Instruction
Madison, W( 53706

descriptive study of ninth And tenth grade Students learning
and problem solving in genetics will be conducted. The 3tudy is
based upon the view that a major factdr influencing meaningful prob-
lem solutions is the context-relevant conceptual knowledge of the
problem solver. The central question addressed is "How does
genetics knowledge in long-term memory influence problem-solving
strategieS empl,oyed by students when solving ,a variety of types of
genetics problems?" The' answer to this and related questions will
be obtained from interviews where subjects are asked to solve
genetics problems while "thinking aloud." This procedure has '
proved to be highly successful in physics and mathematics problem-
solving studies. It is expected that knowledge gained from this
research will have utility in increasing the quality -of high school
genetics instruction.

AMOUNT: $116,598
AWARDED: 04-01-81
TERMINATES: 12-31-83

DISCIPLINE:

TARGET AUDIENCE:-
DESCRIPTORS:
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AWARD NUMBER: SED80-22912

PROGRAM: Research in Science
Education

Genetics/Life & Medical Sciences;
Problem Solving/Education
Grades 9-12
Genetics; 'Problem Solving; Cognitive Processes;
Information Utilization; Learning; Conceptual
Knowledge

1"
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DEVELOPMENT IN SCIENCE EDUCATION

Scientist-in-Residence in Eskimo/Indian High Schools
Raymond P. Bailey
University of 'Alaska
Fairbanks-,--Alaska 99701

Development of a Mobile Spectroscopy CLaboratory
T.D. Roberts
University Of Arkansas
Fayetteville, Ar.kansas 72701

Early Learning (Grades 2-3) of Geometry and Logic, Using
Microcomputers

Ann Piestrup
,Advanced Learning Technolbt y
13800 Skyline Boulevard
Woodside, California 94062

Career-Oriented Degree Programs in the Mathematical
Sciences with Emphasis on Practical Experience

Jerome Spanier
Claremont University Center
Claremont-rCalifornia 91711

Learner-Controlled Instructional Strategies: An Empirical-Investigation
M. David Merrill
Courseware, Inc,
9820 Willow Creek Road
San Diego, California 92131

Exhibit Development Including a Linguistic Display Area
Robert Semper
The Exploratori,um
3601 Lyon Street
San Francisco, colifornia 94123

Science Intervention Programs for Girls: Follow-up Study
an-ct. Evaluation Kit ,

Sheila Humphreys
Mills College
Math/Science Network
Oakland, California 94613
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Developm,ent of a Coherent Series of Participatory
Exhibits for the Palace' of Arts and Science
Foundation Exploratorium in San Francisco

Frank Oppenheimer
Palace of Arts & Science Foundation
San Francisco, California 94123

ComputerTown, USA - Bringing Computer Literacy to
the Entire Community

Ramon M. Zamora
People's Computer Company
P.O. Box E
1263 El Camino Real
Menlo Park, California 94025

Development of Instructional Modules on the Environment
John J . Holleman
Peralta Community College District
Oakland, California 94610

The Guided Design Approach to Problem Solving:
A' Program for Training Junior High School Science
Teachers

Bernard Coyle
San Francisco State University
Frederic Burk Foundation for Education
1640 Holloway Avenue
San Francisco, California 94132

Mathematics Network Curriculum Project for Middle
School Teachers and Students

Jose E. Gutierrez
San Francisco State University
1640 Holloway Avenue
San Francisco, California 94132

University Level , Computer-Assisted- Instruction (CA I )

(CAI ) and Computer-Generated Speech in Mathematics
Patrick Suppes
Stanford University
Stanford, California 94305

Physical Sdence Activities in Out-of-School Settings for
Early Adolescents and Their Families

Alan J. Friedman
University of California/Berkeley
Berkeley, California 94720

150 Section III
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A S'cience Course for Youth in Informal Settings: A
Learning to Experiment

Alan J . Friedman
University of California/Berkeley
Lawrence Hall of Science
Berkeley, California 94720

Activity-Based Education Programs for Small- and
Medium-Size Planetariums

Robert Karplus
Lawrence Hall of Science
University of California/Berkeley
Berkeley, California 94720

Development of Pilot Astronomy Activities for Informal
Learning

Robert Karplus
University of California/Berkeley
Berkeley, California 94720

Modules for the Development of Reasoning in Mathematics
( Grades 7-9)

Robert Karplus
University of California/Berkeley
Lawrence Hall of Science
Berkeley, California 94720

Materials and Strategies to Improve Women's Access to
Scientific Careers

Robert Karplus
University of CaliforThiai Berkeley
M-11 Wheeler Hall
Berkeley, California 94720

Outdoor Biology Instructional Strategies ( OBIS )
W. M . Laet'sch
University of California/Berkeley
Berkeley,. California 94720

Elementary Mathematics Concepts with Calculators :
Microcomputer-Based Modules for Teachers, Parents
and the Public

John David Miller
University of California/ Berkeley
Lawrence Hall of Science
Berkeley , California 94720
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Development of Reasoning Skills in Early Adolescence
Alfred M. Bork
University of California/I rvine
I rvine, California 92717

Role Models for Adolescent Girls in Science and Math
Jane Permaul
University of California/Los Angeles
UCLA Office of Experimental Educational
ProgramS

405 Hilgard Avenue
Los Angeles, California 90024

Role Models for Adolescent Girls in Science and
Mathematics

Jane Permaul
Univerity of California/Los Angeles
405 -HHgard Avenue
Los Angeles, California 90024

An Urban Extension Service Model
Perry Shapiro
University of California/Santa Barbara
Santa Barbara, California 93106

Visual Geometry and Mathematics Cognition for Begir ning E
College Science Students

ristina Hooper
University .of California/Santa Cruz
1156 High Street
Santa Cruz, California 95064

An Instructional Model in Human Genetics for High School
Students

Faith M. Hickman
Biological Sciences Curriculum Study Company
P , 0 Box 930
Boulder, Colorado 80306'

Human Sciences Program ( HSP ): A Three-Year Integrated
Human Sciences Curriculum for Middle Schools

William. V. Mayer
Biological Sciences Curriculum Study Company
P.O. Box 930
Boulder, Colorado 80302
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Innovations:* The Social Consequences of Science and
Technology

William V. Mayer
Bioldgical Sciences Curriculum Study Company
P.O. Box 930
Boulder, Colorado 80302

Digital System Educational Materials (DISEM Project)
Thomas A. Brubaker
Colorado State University
Fort Collins, Colorado 80523

Quantitative Understanding to Enhance Social Science
Teaching

Irving MorHssett
Educational Resources Center, Inc.
Boulder, Colorado 80302

,Decision-Making Modules on Public Policy Issues of
Science and Technology

Irving Morrissett
Social cience Education Consortium, Inc.
855 Broadway
Boulder, Colorado 80302

Development of Problem Solving Skills in Physics/
Electrostatics

Neil Ashby
University of Colorado/Boulder
Boulder, Colorado 80309

Personal uters and Cross-Age Instruction
Marc Swadener
University of Colorado/Boulder
School of Education
Boulder, Colorado 80309

Science, Society and the Senior CitiZen: A Model
Educational Program

Robert Larkin
University of Colorado/Colorado Sp-rings
Austin Bluffs Parkway
Colorado Springs, Colorado 80907-

r.

I ;5
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A World Model for Undergraduate College Classroom Use A
Barry B. Hughes
University of Denver
Graduate School of International Studies
University Park
Denver, Colorado 80210

Secondary School Course in Applications of Mathematics to
Science

Madeline P. Goodstein
Central Connecticut State CoHege
1615 Stanley Street
New Britain, Connecticut 06050

Undergraduate Education Improvement in Political Science:
Innovation in Instructional Materials

Sheilah K. Mann
American Political Science Association
Washington, DC 20036

Outlines in Microbiology for Community and junior
Colleges

Helen L. Bishop
Ame'rican Society for Microbiology
1913 Eye Street, NW
Washington, DC 20006

Teaching 4-aerials i
:.-n icrobiology

(
Helen L. ishop
American ociety for Microbiology
1913 Ey Street, NW
Washington, DC 20006

Teaching Materials in Microbiology for Community and
Junior Colleges

Helen L. Bishop
American Society for Microbiology
1913 Eye Street, NW
Washington, DC 20006

Teaching and Learning in Graduate Geography \
William D. Pattison
Association of American Geographers
Washington, DC 20009
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Mathematics in Society: Multimedia Materials for 8th-lOth
Oracl Students

John Jobe
The Mathematical Association of America, Inc.
1529 Eighteenth Street, NW
Washington, DC 20036

Conservation Classroom Program (Advanced)
Margaret Rosenberry
National Wildlife Federation
1412 16th Street, NW
Washington, DC 20036

Individualized Science Instructional System
Ernest Burkman
Florida State University
Tallahassee, Florida 32306,

Instruction for Problem Solving Using the Microcomputer
in High School Mathematics

Mary Grace Kantowski
University of Florida
CoHege of Education
360 Norman Hall
Gainesville, Florida 32611

Toward Improved Candid Classroom Instructional
Television: Guidelines for Program Evaluation and
Production

Charles Hutchinson
Association for Media-Based Continuing
Education for Engineers, Inc.

Georgia Institute of Technology
Atlanta, Georgia 30332

University Consortium to Increase National Effectiveness
of Continuing Education for Engineers

Cha'rles R. Vail
Association for Media-Based Continuing
Education for Engineers, Inc.

Georgia Institute of Technology
Atlanta, Georgia 30332

A Prototype System to Deliver Continuing Education to
Engineers

J. David Waugh
Association for Media-Based ,Continuing
Education for Engineers, Inc,

Georgia Institute of Technology
Savant Building, Room 212
Atlanta, Georgia 30332

A
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Development of an Interactive Conversational Computer
Model for Linear Programming

John J. Jarvis
Georgia Institute of Technology
Atlanta, Georgia 30332

Microcomputer-Based Strategies for Mathematics in Junior
High and High School

Les A. Karlovitz
Georgia Institute of Technology
School of Mathematics
225 North Avenue
Atlanta, Georgia 30332

F amily -I nvolving Science Education fOr Elementary
School Children

Michael E. Browne
University of Idaho
Moscow, Idaho 83843

5 p.ace-Centered Activity Kit for Junior High Science
Instructicin

Thomas 'C, Campbell
Illinois Central College
Peoria, Illinois 61635

omputer Graphics Technology as a Visualization Tool
for reaching Modern Optical Theory in High School and
College Physics

Raymond G. Wilson
Illinois Wesleyan University
Bloomington, Illinois 61701

Interactive Science Museum Exhibits for Preschool Children
Theodore Ansbacher
Museum of Science and Industry
57th Street and Lake Shore Drive
Chicago, Illinois 60637

Deve lopment and Trial of an Integrated Undergraduate
Science Major Program

Mark Pinsky
Northwestern University
Evanston, Hlinois 60201
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Arithmetic and Its Applic'ations
Zalman Usiskin
University of Chicago
Chicago, Illinois 60637

Survey of Recent Easi Europl-a-7) Literature in School and
bpllege Mathematics

lzaak Wirszup
UniVersity of Chicago
Department of Mathematics
'Chicago, Hlinois 60637

Prototype Microcomputer Courseware for Teaching
High School Algebra

Sharon Dugdale
University of Illinois
Urbana, Illinois 61801

Demo-Gcaphics: Teaching Population Dynamics in a
Multidisciplinary Framework with Interactive Visual
Graphics

Paul Handler
)11

University of Illinois
57 Coordinated Science Laboratory
Urbana, Illinois 61801

psing Microcomputers to Teach Social Science in Junior
/ and Senior High Schools

Paul Handler
University of Illinois
57. Coordinated Science Laboratory
Urbana, Illinois 61801

A Computer Conferencing System for Peer Evaluation and
Commentary on Essay Tests

Jerome H. Woolpy
Earlham College
Richmond, Indiana 47374

Global Geography Course for the Middle Grades
Howard D. Mehlinger
Indiana University
Bloomington, Indi4na 47401

A
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Development and Distribution of Print Modules for
Manufacturing Productivity Education

Joseph El Gomaye.l
Purdue University
West Lafayette, Indiana 47907

Engirieering E.ducation Materials for Computer Aided
Manufactus_ing (ECAM)

4Ponda1l P. SadoWski
rtr-Sue yniversity

Departmiiine of IndustHal engineering
West Lafayette, Indiana 47907

CONDUIT: Consortium for the Dissemination of Computer-
Based Curricular Materials

James W. Johnson
University of rowa
Iowa City, Iowa 52242

Use of Microcomputers for Learning Science
James W. Johnson
Unfversity of Iowa
Iowa \City, Iowa 52242

Computer-Assisted Data An"sis
Melvin R. Novick
University of Idwa
Iowa City, alowa 52242

Educational Modules Qevelopment for the Nuclear F-
Fuel Cycle

N. Dean EckoffC
Kansao) State, University
cl47haitan, Kansas 66506

Career Oriented Modules to Explore Topics in Science
cOME TS)

Wolter 'S7-- Smith
University or Kansas
Lawrence, Kansas 66054
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\-----Th Demonstrations in Experimental Psychology for ,Junior
High Schools -

Fred L. Yaffe'
Washburn University of Topeka
Department of PsychOlogy
Topeka, Kansas 66621,

Graphic Technic Lies for Teaching Statistical Conc p s
and Procedures

Marshall J. Graney
Wichita State Univers,ity
Wichita ,nKansas ., 67208

Developing .Science Curriculum Units Using the Teams
Games-TOurnaments Instructional Process

John H . Hollifield
Johns Hopkins University
Center for Social Organization of Schools
Charles & 34th Streets

Baltimore, Maryland 21218

Dissemination .of Logo-Based Educational Research
Wallace Feurzeig -

Bolt, Beranek & 'Newman, Inc,.
Cambridge, Massachusetts 02101

A.

Development of a Microcomputer Network and 'Courseware for
Teaching Chemical ,Engineering -Design

. Brice Carnahan
CA .1-1E Corporation ,

77 MassachusetSs Avenue
Cambridge, MasSachusettS 02139

Technology and the ,Individual A School TV Stries for
AdolescentS

Minaruth Galey
East rn Regional Council for. Educational Television

131 C arendon Street
Boston, Massachvetts 02116

Ins.tructional Modulesi in ApplIrd MatheinaticS in Higher,Education G
(UMAP)

RoA L. Finney
Education Development Center, Inc.
55 Cttltpel Street
Newton, Massachusetts 02160-
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Modules and Monographs in Undergraduate MathematiCs and
Its Apblications .Project (UMAP)

Ross L. Finney
Education, Development Center, Inc.
SS \Chapel Street
Ne ton, Massachusetts 02160

Adrnintstratkie Activities Related to NSF-Supported
, Curri.culum Materials

Jerry D. Murphy a

Education Development Center, Inc.
SS Chapel Street
Newton Massathusetts 02160

Application .of Dimensional Analysis to Middle School
Mathematics Using ,Microcomputer and Print Materials

Judah L. Schwartz
Educatiin Development Center, I p.
SS Chapel ,Street
Newton, Massachusetts 02160

Psychoacoustic Demonstration Tapes
David M. Green
Harvard University
Cambridge, Massachusetts 02138

Comversion of Text to SReech for Computer-Aided ,Instruction-
Jonathan Allen
Massachusetts Institite of Technology:
Cambridge, Massachusetts 02139.

A

A Model Program 'for Continuing Education in Chemical
Engineering

Karen C. Cohen
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Interest Worlds: !Precollege Mathematics' in a Computer
Culture

Seymour A., Papert
Massachusetts Institute bf Technology
77 Massachusetts Ayenue
Cambridge, Massachusetts '02139
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LOGO (A Computer Langbage) Methods in Science Education
Using Low Cost Home Computers

Seymour A. Papert
Massachusetts Institute of Technology
77 Massachusetts Avenue
Cambridge, Massachusetts 02139

The Modular Course in Electronic instrumentation (ME)
Final Phase

Robert F. Tinker
Technical Education Research Centers
575 Technology Square
Cambridge, Massachusetts 02139

Reasoning Development: In-Service Training for Middle
School Science Teachers

Richard D. Konicek
Univer.sity of Massachusetts-AmherSt
Amherst, Massachusetts 01003

The Worcester Polytechnic Institute.Plan
William R. Grogan
Worcester Polytechnic Institute
Worcester, Massachusetts 016094

Development of Science Materials- for Early Adolescent
Minority Students

Claudia B. Douglass
Central Michigan University
Mt. Pleasant, Michigan 48559

Support °enters fo; Microcomputer Applications in Science ' F
Education

Karl L. Zinn .

High/Scope Educational Research Foundation
600 North River Street
Ypsilanti, Michigan 48197 0

(

Instruction Materials and DeliverY Systems for an
Undergraduate Currtculum in Pest Management for
Plant Protection

D . L . Armstrong
Fre& H. Tschirley
Michigan State University
East Lansing, Michigan 48824
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Impact of Microcomputers on Teaching Math and Science to A
Junior High School Students

Herman D. Hughes
Michigan State University
East Lansing , Michigan 48824

Problem-Oriented College Physics Instruction
Peter Signell
Michigan State Universi ty
East Lansing , Michigan 48824

Problem-Oriented Physics Instruction
Peter Signell
Michigan State University
East Lansing , Michigan 48824

Adaptable Microcomputer Graphics for Undergraduate
Life Science Instruction

James D . Spain
Michigan Technological University
College of Sciences and Arts
Department of Biological Sciences
Houghton, Michigan 49931

Curricplar Materials in . Computer-Aided Ship Design
John Woodwar.d
University of Michigan
Department of Naval Architecture
Ann, Arbor, Michigan 48109

I nstruction al Materials for Computer Literacy
Ronald E. Anderson A

Minnesota Educational Computing Consortium
Division of Special Projects
2520 Brokiway Drive
St. Paul , Minnesota 55112

Microcomputer Instructional Units ( for .1 1 th and /
12th Grade Mathematics) Using Simulation of
Mathematical Modeling

Lynn ArthUr Steen
St. Olaf College
Northfield, Minnesota 55057
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Out of School Science for Pre-Adolescent/Adolescent
Children and, Their Parents

Eugene.D. Gennaro
University of_ Minnesota
370 Peik Hall
Minneapo4is, Minnesota 55455

High School Minicourse on Chronobiology
Franz Halberg
University of Minnesota
Minneapolis, Minnesota 55455

Development of a General Engineering Technician
Curriculum

Donald R. Mowery
Junior College District of 5t. Louis
St. Louis, Missouri 63110

The Preparation of Supplemental Instructional Units Based . D
on Current Crustal Research, Grades 8-10

Edward C. Stoever i
Southeast Missouri State University
Cape Girardeau, Missouri 63701

Development of Resource Material for lystruction in
Use-of Underground Space

Truman Stauffer
University of Missouri/Kansas City
Department of Gebsciences
Kansas City, MissOuri 64110

Inventory of Computing Activities and Related
Programs in U.S. HigherEducation

John W. Hamblen
University of Mis ouri/RoHa
Rolla, Missouri 65401

Self-Paced Tutorial Courses for Mineral Scienee-
Metallurgy Departments

L . G . Twidwell
Montana College of Mineral Science &
.Technology

- Butte, Montana 59701

Degree

-
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Low CoSt Approach to Videodisc Education
Robert G. Fuller
University of Nebraska
Lincoln, Nebraska 68508

Diagnostic and Instructionartervices for Undergraduate
Students of Statistics

Jerry A . Warren
University of New Hampshire '

Durham, New Hampshire 03824

tiew Undergraduate Engineering Materials--Computer
Models in the Context of Competing Social Values

John M. Mulvey \-
Princeton University
Princeton, New Jersey 08540

Development of Laboratory and Lecture Materials for
Oceanography Teaching

Harvey M. Sachs
Princeton University
Princeton, New Jersey 08540

Computer Storytelling Mathematics for Pueblo Indian
Upper-Elementary evel Students

Judith A. Hakes
. All Indian Pueblo Council

1015 Indian School Road
Albuquerque, New Mexico 87197

Tutorial Review Articles to Update Collegiate Physics
Instruction

John S. Rigden
American Association of Physics Teachers
Graduate Physics Building

'State University of New York
Stony Brook, New York 11794 \

Issue-Oriented Instructional Modules for Introductory
College Physics Classes

Arnold A. Strassenburg
American Association of Physics Teachers
Graduate Physics Building
State University of New York
Stony Brook, New York 11794
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Societal Issue-Oriented Physics Modules Project
Arnold A. Strassenburg
Arnerican Association of Physics Teachers .
Graduate Physics Building
State Univertity of New York
Stony Brook, New York 11794

Study of Courses in Computer Literacy and the Impact of
Computers on Society

Richard H. Austing
Association for Computing Machinery, Inc.
1133 Avenue of the Americas
New York, New York 10036

Dissemination of Instructional Materiats (History-o
Physics Laboratory)

Samuel Devons
Barnard College
New York, New York 10027

Development of Instructional Films in Ethology--
"Behavior of the Ring Dove"

Rae Silver
Barnard College
606 We St 120th Street
New York, New York 10027

Professional Competencies Development in the
Undergraduate Engineering Curriculum

Jean Le Mee
Cooper UnionSchool of Engineering
51 Asto4 Place
New York, New York 10003

On Using Program Verifiers in Elementary Computer
Programming Instruction

Robert L. Constable
Cornell University
Ithaca, New York 14850

Microcomputer Courseware to Develop Insight into
Arithmetic Using Perceivable Algorithms

Caleb Gattegno
Educational Solutions, Inc.
80 Fifth Avenue
New York, New York 10011

17i
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Validation of the Continuing Education Achievement of A
Professional Engineers

Roy H. Mattson
Institute of Electrical and Electronics
Engineers, Inc..

345 East 47th Street
New Yärk, New York 10017

A Strategy/Action Program for Re-Entry of Women
in Science

Bernard J. Bulkin
Polytechnic 'Institute of New York
333 Jay Street
Brooklyn, New York 11201

Development of a Cooperative Graduate Program in
Engineering and Public Administration

J.I. Weindling
Polytechnic Institute of New York
Brooklyn, New York 11201

A Computer Based Annotated List of Laboratory
Experiments in College Chemistry

Stanley C. Bunce
Rensselaer Polytechnic Institute
Troy, New York 12181

Master of Science Degree in Applied Mathematics
Richard C. Di Prima
William E. Boyce
Rensselaer Polytechnic Institute
Troy, New York 12181

Improving Spatial Skills in Pre-College Mathematics
Through Computer Graphics

Edith H. Luchins
Rensselaer Polytechnic Institute
Mathematical Sciences Department
Troy, New York 12181

Computer Graphics in Engineering Education
Michael Wozny
Rensselaer Polytechnic Institute
Troy, New York 12181
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Development of Selected Undergraduate Course
Materials in Applied Mathematical Modeling

Edward Beltrami
State University of New York/Stony Brook
Stony Brook, New York 11_794

Modular Materials on Socio-Technological Problems
and Issues

Thomas T. Liao
State University of New York/Stony Brook
Stony Brook, New York 11794

Self-Instructional In-Service Program in Science Careers:
Teachers of ,Grades 4-9

Iris R. Weiss
Research Triangle Institute
Center for Educational Research and

Evaluation
P.O. Box 12194
Research Triangle Park, North Carolina 27709

Development of Teaching Materials for Computer
Programming

David L. Parnas
University of North Carolina
Chapel Hill, North Carolina 27514,

The Use of Microcomputers for Mathematics Instruction
in Oracles 1-4

William H. Kraus
Wittenberg Universily
Springfield, Ohio 45501

Creation, Testing, and Dissemination o Problem Solving
instructional Material--Final Phase

Richard V. Andree
University of Oklahoma
Norman, Oklahoma 73069

Pre-College Science Education Materials on Mount Saint Helens'
1980 Eruption

Michael Fiasca
Portland State University
P.O. Box 751
Portkand, Oregon 97207

I 7
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Interdisciplinary Master's Programs in Building Studies
Volker H. Hartkopf
Carnegie-Mellon University
Pittsburgh, Pennsylvania 15213'

Computer Graphics in a High School Mathematics Laboratory
John H. Staib
Drexel University
Philadelphia, Pennsylvania 19104

XPRT-Experimental Partnership for the Reorientation of
Teaching

Richard E. Woodring
Drexel University
Center for Teaching Innovation
Philadelphia, Pennsylvania 19104

A Model Computer-Based Interpretive System for
Science Museums

Minda Borun
The Franklin Institute Science Museum and
Planetarium

20th Street and the Parkway
Philadelphia, Pennsylvania 19403

Educational Computer-Based Models for Socio-Econornic-
Technological Situations (E-COMSETS)

William E. Schiesser
Lehigh University
Bethlehem, Pennsylvania 18105

Development of Modular Courses in Science, Technology
and Society for University Freshmen and Sophomores

Philip M. Becker
Pennsylvania State University
University Park, Pennsylvania 16802

A Microcomputer-Based Laboratory Measurement System for
Undergraduate Electrical Engineering Laboratories

Paul T. Hulina
Pennsylvania State University
121 Electrical Engineering East
University Park, Pennsylvania 16802
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Educational Modules for Materials Science and Engineering
(EMMSE)

Rustum Roy
Pennsylvania State University
Materials Research Laboratory
University .Park, Pennsylvania 16802

Guidebook for the Implementation and the Use of Computer
Generated Graphic Displays in the Undergraduate
Mathematics Curriculum

Gerald J. Porter
University of Pennsylvania
Philadelphia, Pennsylvania 19104

The Interactive Classroom: A Cost-Effective Approach to
Inventive Learning

Thomas A. Dwyer
University of fittsburgh
1028 Cathedral of Learning
Fifth Avenue
Pittsburgh, Pennsylvania 15260

Development of Curriculum and Instructional Material in
Applied Sociology

Burkart Holzner
University of Pittsburgh
Pittsburgh, Pennsylvania 15260

An Alternative in Higher Education in the Mathematical
Sciences

Clayton 'V. Aucoin
Clemson University
Clemson South Carolina 29631

Using a Visual Technique to Teach High School Students
the Concept of Variables in Polynomials

Joel Baumeyer
Christian Brothers College
650 E. Parkway South
Memphis, Tennessee 38104

HighSchool Computer Suience Education
J.M. Moshell
University of Tennessee
Knoxville, Tennessee 37916'
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An Associate Degree, Curriculum in Solar Engineering A
TechnologY.- Phase 11

Aythur C. Meyer.
Navarro' CoHege
Highway 3.1 West.
P.O. Box 1170
Corsicana, Texas 75110

Curriculum Analysis,. Student Interrogation and
Information System

Ernest J. Henley
College of Engineering
University of Houston
Houston, Texas 77004

T he Development of Modules for the Undergraduate
Chemical Engineering Curriculum and Continuing
Education (CACHE)

Ernest J. Henley
College of Engineering

\--.University of Houston
Houston, Texas 77004

UsIng Non-Formal Contexts to Teach ChHdren Science
Howard L. Jones
University of Houston
Central Campus
3800 Calhoun
Houston, Texas 77004

Continuing Education and CoHege Instructional Modules
in Chemical 'Engineering

David M. Himmelbtau
(CACHE Corporation, Cambridge, MA)
University, of Texas/Austin
Austin, Texas 28712

Computer-Oriented teac hi ng Modules in GeochemisLcy
Philip C. Goodell
-University of Texas/EI Paso
El PasO, Texas 79968

Extension of TVCA1 Project to Include Demonstration of
Intelligent Videodisc System .

Robert R Kadesch
University-of Utah
Salt Lake city, Utah 84112,
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An Intelligent- Videdidisc System: Evaluation in Developmental A
Biology

C. Victor Bunderson
WICAT, Incorporated

4. Learning Design Laboratories
1160 S. State Street, Suite 10
Orem, Utah 84057

Mental Errors in Arithmetic Skills: Their Diagnosis and 13

Remediation in Pre-College Students
C. Victor Bunprson ,

WICAT, Incorporated
Learning Design Laboratories
1160 S. State Street, Suite 10
Orem, Utah 84057 ,

Computer Literacy d'Uides for Elementary and Junior
High Schools

Beverly Hunter
Human Resources Research Organization (HurrIRRO)
Eastern Diyision
300 North Washington StreQt
Alexandria, Virginia 22314

--Graphing in High School Level Algebra and Trigonometry
for Athilts

J. Richard Morris
Virginia Commonwealth 1,fniversity
901 West Franklin Street
Richmond, Virginia 23284

Scientific Instrumentation Information Network and-
Curricula (Project SHNC)

Frank A, Settle, Jr,
Virginia Milkary Institute
Lexington, Virginia 24450

Educating Prospective ngineers in Technology-Related%

Public Policy
Barry I. Hyman
American Society for Engineering Education
University of Washington
FS-15
Seattle, Washington 98195

Physical Processes in Terrestrial and Aquatic kcosystems
Douglas G. Chapman
University of Washington
Seattle, Washington 98195
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Preparing Academically Diadvantaged Students in ,cientene

Through Concept-Based Modules
Lilli n C. McDermott 4

UiS.Qersity of Washington
SeatAle, Wshington 98195

Service-Oriented Options in Mathematics
Donald Buspaw
Washington State University
Pullman, Washingtor'i 99163

Geometric Visualization: Dynamic Graphics to evelop
Mathematical Perception and Intuition in Pre- lculus
Students

Gerald L. Isaacs
Carroll College
100 N. East AvenLke
Waukesha, Wisconsin S318,6

Development of Vi.deo S'ysterns for Aaching Meteorology
Donald R. Johnson
University of Wisconsin
.1225 W. .Dayton. Street
Madison, Wisconsin 53706

Socrotechnical Systems Design Program
Gerald Nadler

'tUniversjty of .Wisconsin
Madison" Wisconsin 53706

0 CONTINUING EDUCATION FOR SCIENTISTS AND ENGINEERS

Regnnal Workshop for Continuing Education of Working-.
Level Scientists and Their Supervisors

"") Roger D. Bauer
School of Natural Sciences
Cakfornia state University
Long Beach, California 90840 2

Workshop .on Continuing Education for Industry,
Professional Societies and Universities

Sonja S. Marchand
Califirnia Stale University
Northridge, California 9.1330
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litipact of Management Practices and Organizational Climate
on Motivation of Scientific Engineering (Personnel

William A, SnOw ,

Rockwell International
230 EastIrriperial Hig(hway,

El Segundo, California 90245

An Evaluation Model for State of the 4*Art Programs for
Professional Engineers

.. Martha Maxwell
University ot.California/Berkeldy ,
Berkeley, California 94720.

Evaluation of Short Course Method of InstructiOn for
Professionals in Engineering (1

Alfred C. Inbersoll
.

University of CaHfOrnia/LosiAnbeles Om, -

, Los Angeles', California 90024 . .

An Investigailon Into Learning Patterns of Adults, .in
Alternative Modes of Continuing Engineering Education Of

'
,..46.

as Co *Tared With .Those of Undergraduates and Graduates
Berhard N. Sattiers

, Cooper and Company'
Stamford,, Connecticut '06905

.1 -
Multimedia -User-Controlled*Modes of Continuing Education
in Chemistry

Moses Passer
American Chemical Society
Washington, .DC 20036

University Consortiu'm to Increase National Effectivehess of
Continuing Education for:-Engineers

Charles R. Vap'
Association, for Medila-Based Continuing Education'
for Engineers; Inc.

Georgia Institute of TecKnology
Atlanta, -Georgia 30332

U.S. Electronics Industry Continuing Education Effectivi y
1Study. a

Robert M. Janowiak
National Engineering Consortium,
Oak Brook,.,,Illinois 60521

A
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---/
" Measurement for Learning Outcomes in Continuing

It

Education for Scientists sand Engineers
DiVid K . Blythe ..

College, of ,Engineering
Universi;y of Kentucky
Leington, Kentucky 40506_

Pilot Study of Continuing .Environmental Health
Stlucation for Scientists and Engineers -

Dade W. Moeller
School of PubHc Health .

Harvard Upiversity
Boston, 14ssachusetts 02115

New Directions in Continuing Education: Comparative
Perspectivts of Decision-Making and R & D Personnel

A. George Schillinger
Industrial -Research Institute
Research Corporation
St. Louis, Missouri 63105

Continuing Education Needs'S Engineers/Scientists
in the Three-Stafe Ozark Rygion

John M. Amos c,
University of MisSouriAZ011a

o- Center for Applied Efigineering MAr-tagement
RoIla, Missouri 65401

Fa,ctors Determining the Effectiveness of Continuing
-ducatiora: Longitudinal Analyses in Engineering
Organizations

Harold G. Kaufman
polytechDic Institutl,of New York
Brooklyn, New Yorr 11201

Continuing Education for Scientists and Engineers:
Delivery Systems in North Qa ro I ina

aniel E. klarcell
School gi Engi5Mrihg
North Carolina State University

Nortiv Carolina, 27650

A Survey of, Continuing Education for Nonacademic
Sde t-S and Engineers Providethby lndUstry and

overnm,ent .

1 Girard W. Levy
' Battelle Memorial Institute

'Columbus, Ohio ,43201
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Needs Assessment of Continuing Eiducation DeHvery Systems
for Scientists and Engineers Employed in Small,
Geographically Dispersed Plants

Lawrence G. Welling
Battelle MemNrial Institute
Columbus, Ohio 43201

Behavior Ariehored Scales - A Method of Identifying
Continuing Education Needs of Engineers

James L. Farr
Pennsylvania State Universit
University Park, Pennsylvania 16802

Relationships Among Individual -Motivation, Work Environment
and Updating in Engineering

James L. Farr
Pennsylvania State University
University Park, Pennsylvania 16802

A Model Continuing Education Needs Assessment/Respon e D
System in Science and Engineering

John W.,Zerrip
Medical UniveMbkty of South Carolina
Charleston, South Carolina 29403

Continuing Education for ETployed Clinical Engineers
Cesar A. Caceres
AAMI Founda,tion
Arlington, Virginia 2220(

CEXY: A Tool for A'ssessing Regional CE Needs in XY F

Coordinates
Robert Ehrlich .,

George Mason University
Fairfax, Virginia 22030

First World Conference on Continuinj Engineering Education
John P. KIus
Arrierican Society for Engineering Education
Continuing Education Studies Division

.432 N. Lake Street
,Madison, Wisconsin #53706

rr{
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Assessment of Scientists/Engineers Continuing EducatiOn
Needs 'in Senall, Geographically-Dispersed Industries

W. Sam Adams'
University of Wisconsin
Oshkosh, Wisconsin 54901

Study of CLE Methodogies Potentially 3:,p-ansferable to CESE
Robert' J. Smith
Department of Engineering & Applied Science
University of Wisconsin-Ext.
Madison; Wisconsin 53706

ASSESSMENT F SCIENCE EDUCATION IN THE
0-YEAti COLLEGE

Local Assessment 'of Science Education in the Two-Year
College

Lena Dexter-
James H. FauIknop State Junior College
Bay Minette, Alabama 36507

Local Assessment of Science Education in the Two-Year
College

G. Elliott Tyler
John C: Calhodn State Community College
Decatur, Alabama 5602

Assessment of Mathematics Program at S.D.Nshop State-/ Junior College
ny Daigle
S. D . Bishop State Junior 4:411lege
351 Norfh Broad Street
Mobile, Alabama 36603

Local Assessment of Science Education jn- the Two-Year
College

Janan M. Hayes
Anitrican River College
Los Rios Cdmmunity College District
4700 College Oak DriOe
Sacramento, California 95841

Appraisal of.Current Science Education at a Developin
Cdnimunit College

Richard A. Dodge
Cerro Coso Community Collegel
College Heights Boulevard
Ridgecrest, California 93555
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Sciene Education in the Non-Campus College: A Needs
Assessment

0- Jack McGill
CoasVine Community Colle e
Coast Community College Estrict
10231 Slater AVenue .

Fountain 'Valley, California 92708'
. _

An Investigation, of the Applicability of Computer-A'ssisted
-rnstruction in the Social Science Division of Montv.ey
Peninsula College

Bela Banathy
Monterey Peninsula College
Monterey, California 93490

The Next Stef : A Computer Facilites Master Plan for
Saddleback

DaveVampbell
Saddleback College
28000 Mqrguerite Pgrkway
Mission Viejo, California 92692

Conference on the Assessment orScience Education in the
Nnt Two-Year Coillege

Richard E. Wilson
American Association of Community & Junior
Colleges'

Washinglon, DC 20036

Local Assessment of Science Education in the Two-Year
College,

Billie Ann Rice
De,Kalb Comm'unity College
Central Campus, Math Department
5554North Indian Creek Drive
Clarkston, Georgia 30021

Ldcal , Assessment of Science Education in the Two-Year
College

Martha T . Hatcher
Gainesville JunIFF- College
Gainesville, Georgia 30501 \

Assessment of a Change to a Modularized Approach to
Science Instruction\ FauStine Periham

Central YIWA Community College
.") 211 W. Wacker Drive .

Chicago, Illinois 6116
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Science for the Non-Science Student at Illinois Central
College: An Assessment of Science Needs for Community
College Studen

Tflfnas C. Campbell
Illinois Central College
Box 2400
East Peoria, Illinois 61635

Triton's Comprehensive Self-Assessment
Education

William Collien
Triton College
2000 Fifth Avenue
River Grove, Illinois 60171

Local Assessment of Science Education
College

Robert Erns1,..,
Kirkwood CornOinity College
P . . Box '2960.!
.Cedar RapidS., Iowa 52406

of Science Ethication at Cowley County
College
Mke Watters
CoWl y County Community College
125 S h Second Street
Arkansa City, Kansas 67005

Assessment
Community

of Science

in the Two-Year

Local Assessment of Science Education in the Two-Year
College

William J. Lembeck
Louis*a State University
Eunice, Louisiana 70535

Local Assessment of Science Education in the *Tw
College

Robert L. Sawyer
Catonsville Community College
800 South 'Rolling Road
Catonsville, Maryland 21228

Local Assessmemt of Science Education in the Two-Year
College

4

William F . Hibschman
Harford Community College
401 Thonias ,Run Road
Bel Maryland 21014
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Study of Science Education in Two-Year Colleges
Lance Hodes
Westat, Inc.
Rocky! Ile,, Maryland 20852

Analysis of Student Skills, Needs and Goals
Frank E. Truesdale
Bunker Hill Community College
Rutherford Avenue
Charlestown, Mpssachusetts Cd-1 9

Students, Curricula and Laboratorie A Needs
Assessment

Malcolm Nason
North Shore Community College
Beverly, Ma.ssachusetts 01915

Chemistry and' Biology Laboratory Facilities sand Curricula
Edwac,d Eagan

.Quinsigamond Community College
670 West -Boylston Street
Worcester, Mass-aThusetts 01606

Somi

f

College Science Educatin Assessment Project
Donald Wanhala
Suomi College
.Hancock, Michigan 49930

Local Assessment of Science Education in the Two-Year
College

Charles Allbee
Burlington County College
Pemberton-Brown Mills Road
Pemberton, New Jersey 08068

t ()cal Assessment of Science .Eduption in the TWo-Year
College

Donald Fama
Cayuga County Community' College
Auburn, New YOrk 13021

1 b;)
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Assessing the Biological Science Needs of Community
CoHege Freshman

Donald S. Emmeluth
Fulton-Montgomery Community College
Route 67
Jchntown, New York 12095

Local Assessment of S4tience Education in the Two-Year
College

John T. Collins
John N. Sarrubbo
Westchester Community College
75 Grasslands Roads
Walhalla, New York 10595

Local Assessment of Science Education in the Two-Year
Cortege

Bobbie Jean Nicholson
Brevard College
Brevard, North Carolina 28712

AsseSsment of 1,1acemeht Needs of Students
Donna E. Scott
SoutheasWn Community College
Whiteville; North Carolina 28472

Local Assessment of Science Education jn the Two-Year
College

Timothy I. Edwards
Wake Technical Institute
Route 10 Box 200
Raleigh, North Carolina 27605.

Lo'cal Assessment of Science Education in the Two-Year
College

Everett G. House
Nashville State Technical Institute
120 White Bridge Road
Nashville, Tennessee 3 a

Local Assessment of Science Education in the Two-Year
C011ege
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El Paso County Community College
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Local Assessment of Science Education in the Two-Year
College,

Cliff Ord D. Miller
Mountain View College
-4849 W. Illinois
Da Has, Texas 75211

Local Assessment of Science Education in th;;wo-Year
College

Martha W. Sellars
Nolhern Virginia Community College
8333 Little River Turnbike

. Annandale, Virgini'a 22003

I ocal Assessment of Science Education in the Two-Year
College

George G. West
Northern Virginia Community College
Alexandria, Virginia 22311

LocM Assessment of Science Education in the Two-Year
College

John S. DiYorio
Wytheville Community College
1000 East Main Street
Wytheville, Virginia 24382

[ valuation and Needs'Assessment, for Mathematits
Education

William J. Bonini
Western Wyoming Community College
Box 428 (

Rock Springs, Wyoming 82901

RESEARCH IN SCIENCE EDUCATION

An Inquiry Into the Graduate Training Needs,of TwoYear.,
College TeaChers of Mathematics

Robert McKelvey
Rocky'Mountain Mathematics Consortium
c/o Arizona State University
Tempe, Arizona 85281

Factors Influencing Mathematics Participation of Highly
Able Meican-American Adolescents

Linda M. Oldaker
Arizona State University
Tempe, Arizona 85281

lb
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Research to Promote Science Learning Among Blind Students A
'in Colleges and Universities

Morris Sica
California State University
Fullerton, California 92634

Science Education for Women, Minority,, and the Physically
Handicapped Students in Community CoHeges

Arthur M. Cohen
Center for the Study of Community Colleges
1047 Gay ley Avenue, Suite 205
LPS Angeles, California 90024

A cAudy \of Science Instructional Programs in Two-Year C'
Colleges

Arthur M. Cohen
Center for the Study of Community Colleges
1047 Gayley Avenue, Suite 205
LO5 Angeles, California 90024

A Longitudinal Study ot Women and Minorities in Science
and Engineering

Rita A. Scherrei,
RigTher Education Research Institute,
924 Westwood Boulevard, Suite 835
L os Angeles, California 90024
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San )iego State University
5300 'Campanile Drive
San Diego, California 92182
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A 'Re5earch Study

Douglas B. McLeod
San Diego State Universtty
San Diego, California . 92182

Expert-Novice Differences in Computer Science Problem
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La Jolla, California 92038
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Karl HI Pribram
Department of Pwchiatry
Stanford University
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Early Adolescent Student Reasoning in Mathematics
Robert Karplus
Lawrence Hall of Science
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Berkeley, California 94720

Computer-Assisted Science Exhibits
*.M. Laetsch
Lawrence Hall of Science
University of California/Berkeley
Be`rkeley, California 94720
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University of California/Berkeley
Berkeley, California 94720
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Improving Students' Comprehension of Science Prose
Richard E. Mayer
University of California/Santa Barbara
Santa aarbara,, California 93106
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of Science

David Hawkins
University of Colorado
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The Rtlationship of Learriing Styles to the Coritinuing
Educati6 of Graduate Engineers and Scl'entists 4

Bernard N, Samers
Coober and COmpany
Operations Research
112 Hoyt Street
Stamford, 'Connecticut 06905

Survey of Undergraduate Education in the'Mathematical
Sciences, 1980-81

T ruman A. Botts
Conference Board of the Mathematical Sciences
1500 Massachusetts Avenue, NW, Suite-451-458
Washington, DC E0005

Si
,

tpport of the Planning Phase of ti-ie 1980 International
Congres.s of Mathematics Education

J. K Goldhaber
National Academy of Sciences
2101 Constitution Ayenue, NW

Washirigton, DC 20418

19i

A

1

G .

Swum 711 185



.4) :
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Geometric Thinking Among Adolescents in Inner City SchoolS
.Dorothy Geddes
Brooklyn College of.City University of New York
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Determinants of Student Entry and Performance in
the Sciences

George H. Dunteman
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. Pittsburgh, Pennsylvania 15213

Invention and Understanding in the*Acquisition of
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Appendix A IL
Fiscal Year 1981 and Earlier Years' Aivards

Principal Investigators by State and Institution

ALABAMA
James H. Faulkner State Junior College.

Dexter, Lena . . . . . . . . . . . . . e 176C
John C. dalhoun State Community College

'Tyler, G. Elliott . . . . , ... 176D

S. D. BishOp State Junior College
1Daigle., Roy 176E

ALASKA
Alaska, University of .0

Bailey, ,Raymond P 149A

ARI ONA
.A izona State University

McKelvey, Robert 181F
Oldaker, Linda M 181G

ARKANSAS ,
. Arkansas, University of

Roberts, T. D ` 149B p

CALIFORNIA .
Advapeed Learning Technology I.

Piestri:ip, Ann. '.' ..... . . . .. . . .149C

American River College
Hayes, Janan M 176F

California State University/FullertonSica, Morris ...... . . . . .. ... . 108, 1824
California State.University/Long Beach li,

Bauer, Roger D 172F

California State University/Northridge .

Marchand, Sonja S 172G

California, University, of, Berkeley
Friedman, Alan J. 150G, 151A
Rarplus, Robert . . . . . .1,51C, 151E
Laetsch, W. M. . . , 151F '
Linn, Marcia 'O. 1101 183F4%

Maxwell, Martha 17

Reif, Frederick , 183

Lawrence Hall of Science
Karplits; Robert . . ......,47,7 109, 151B, 151D, 183C

4 Laetsch, W. M ...... . . . 183D, -183E
Miller, John David . ..... . .........151G

California, University of, Irv,ine
Bork, Alfred M 48, 49, 111, 1127152A
Butler, Michael D. 197B
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California, University of, l Los Angeles
, Ingersoll, Alfred C
Pertmaul, Jane .

152B, 152C,--.....
California, University af, San Diego .

Levin, James A. . .' . . . .. ..... ,, .. .. . 113 :
California, University of, Santa Barbara .

--\\ Marcus, Marvin, . 50
'Mayer, Richard E. . . . . . -. ...... 184A, 184B
Shapiro, Perry ., . . .. . . ...... ... . . 152D

California, Unkiersity'of, Santa Cruz
Hooper, Kristina 152E .

Landesman, Edward M. . ....... . .. . 5
Center foc .he Study of Community Colleges

Cohe'elle Arthur M..

173C

, 182B, 18 C
Cerro Co'so Community 'College

Dodge, Ridhard A . , .176G .
Claremont University Center .

Spanier, "Jerome .,..149D
Coastline Community College ,

McGill, Jack . . . . . . , .. . ... .. . N ..177A
Courseware, ,Inc.

,Merrill, M. David . : . 149E
Dixie School bistrjdt
. Saltinski, Ronald .

Exploratoriurn, The
\ Sernper, Robert,

Higher Education Research Institute
Scherrei, Rita A. 182D

Mills 'College ' .
Humphreys, 'Sheila . .149G

Monterey Peninsula College
Banathjt,., Bela 177B

Palace of Arts and Science Foundation
Oppenheimer, Frank 150A

People's Computer Company
Zamora, ,Ramon M. . '. . . , 150B

Peralta Community College Distnict. \ .
Holleman, John J. 150C

Rockwell International
Snow, William A . 173A

Saddleback College
' Campbell, Dave 177C

San 'Diego State University
Branca, Nicholas A 114, 182E. .
McLeod, Douglas B,. 182F
Silver, Edward A 115

San Francisco State Uaiversity
Coyle, Bernard . .: . .. ... , . . 150D
Gutierrez, Jose -E. .. ,

. 150E
Science Applications, Inc.

Atwood, Michael E . .182G
Stahford University

. Cohen, Elizabeth G 183A
. Pribram, Karl H 183B

$uppes, Patritk 150F, 197A

202 Appendix A L\

52

149F

ZU



COLORADO. y
Biological ScienCes Curriculuni Study Coryipany:

Hickman, Faith M 152F
Hurd, 'Paul De Hart
Mayec, WilliamV. , 52G, 115843AC

Robinson, Jarna& T1 184D, )84E
Tolman, Richard R, 184F

Colorado State' University
,.7`.-Brubaker, Thomas A: ., , 153B

i Colorado, UniVersity of, Boulder
Anderson, Ronald D 185A
Ashby, Neil. , .... . . ',: . ....... : . .1 153E
karms, Norris 18t B
'Hawkin 185Cs, David \ .

- Swadener, Marc . 153F
Colorado, -University of, Colorado Springs'

Larkin, Robert P. . : ... ..... . ,.' .. . ! ..-:,,,, .1-53G
Denver, University of

Dorn, William S. .. ..... . . . ., . ...... .55
Hughes, Barry B. . ....... . . .,... .56, ,154A

---,O. Lantz, 'Alma E ...... .,. . . . . . . . . 185D
Eclectic Systemt-Research

Lantz, Alma E 116
Educational Resources Cente'r, Inc. ,

.Morrissett, Irving 153C
, Social Science Education Consortium,

Morrissett, I rving . . 153D, 184G

A

Inc./.

CONNECVICUT. .

Central Connecticut State 'College
Goodstein, Madeline P

Cooper Company
Samers, Bernard N

Yale University
Soloway, Elliot M

154B

173D, 185E

117

DELAWARE
Delaware, UniVersity of

Sloyer, Clifford W.

DISTRICT cIF COLUMBIA
AmeriCan Association of Community

. --Wilson, Richard E.
American Chemi.cal Society

Lippincott, -William T
,Passer, Moses

American' Political Science Association
Mann, Sheilah K

Amerkan Society for Microbiology
Bishop, Helen L

Association of American GeograPhers'
PAtison, William D

Conference Board of the Mathematical Sciences
Botts, Truman A.

..... g
& Junior TColleges

. 57

177b

58
173E

*

.154C

154D, 154E; 154F

154G

118, 185F
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Mathematical Association' of America Inc.
Jobe, John 59, 155A

National Academy of Sciences ,

Goldhaber, J. K.1 ' 185G

Nation& Wildlife Federation
Bishop, E. Gerald 60'
Rosenberry, Margaret 155B

Smithsonian Institution/Chesapeake Bay Center I
Falk, John H .v 61, 190A

: Smithsonian Institution/National Zoological Park
White, Judith . , ... .' . . ., . . . . . .. 62

c

FLORIDA
Florida State,University

Burkman," Ernest 155C

Gagne, Robert M 186A, 186B
Florida, University of

Kantowski, Mary Grace 155D, 186C, 186D

GEORGIA
Deka lb Community College

Rice, Billie Ann .
.

177E

Gainesville Junior College
Hatcher, Martha T. . . . , .177F_

Georgia Institute of Technology
i Hutchinson, Charles . 155E

Jarvis, John J 15,6A

Karlovitz, Les A . 156B

Vail, Charles R 155F , 17-1F.

Waugh, J. David `. . ....... . 155G

deorg i a , University of
.

.xiney, Thomas J. . 199.
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