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‘This publication describes awards made in the
National Science Foundation's Division of Science Education ' .
Development and Research in FY 1980, FY 1979, and.in earlier years.- | I
Two indices are contained in the first section., The ‘first index is a’
rotated title indéx to every award in the publication. Every .
significant word in each title is an entry point into the index. The - -
second index is a standard keyword/phrase index for FY 1980 awards ’
only, using ERIC descriptors as well as proper names.” All projects.
awarded in FY 1980 in the Development -in Science Educdtion (DISE)+and-
Research in Science Education (RISE) programs are listed in the .
second section. A summary description of each project is provided;.’ .
along with the ‘names and addrésses of principal investigators, amount
‘of funding, duration:of the project, discipline,- target audience, and
descriptors. Projects are lijsted alphabetically by state and - o
institution within each program,. RISE and DISE, Titles and principal-

investigators of RISE and DISE projects funded in FY 1979 are @
provided (alphabetically by state and institution) in the third
section. Separate lists of principal investigators by state and ‘
institution for 1979 and 1980 and an alphabetical list of principal |
investigators are provided in appendices. (Author /IN) o
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This publication presents a description of ands given by the D,ivisi{)n of Science
1980, including award amounts. All ;e{crcncw
subject to adjustment by financial statements

Development and Research (SEDR) during Fiscal Year
made in this document to actual award amounts are
prepared by NSF at the close of Fiscal,Year 1980.
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Division-initiated funding actions excluded from this

Purchase Orders

Funds fer-Personnel (Intérger'rnmcntal Personnel Act)

International Travel Awards )
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of that support.

The following definitions apply‘:'
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“Award” refers to financial ‘support gi\;g in the

and the terms of performance.
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form of a grant, conﬁ'éct, or other

arrangement, depending upon the nature o the research or development worlq.‘-ﬁb be completed -
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“Principal Investigator” refers to the individual designated by the awardee y(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, whether operating for profit or on a non-profit basis, as w?ll as State and local

governments and Federal organizations.
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'NOTE: Data for this report wére-taken fronr program records.and therefore may differ from ofﬁcial\
National Science Foundation source documents which are generated from the Management Information
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FOREWORD | o

The National Science Foundation’s Science and Engineering Education Directorate has the

 responsibility for enhancing the vitality of all levels of science and engineering instruction across the

Nation. The two major goals of the Directorate are:

o To assure a stable flow of the most talented students into careers in the sciences, with
particular reference to increasing the participation of minorities and women,; and

- ' . '
o  To help all citizens increase their basic understanding of science and its contributions to
the quality of life. - : .

Science education research and development support are two of the principal mechanisms the
Foundation uses to implement the goals. The aim of this support is to develop new knowledge and new
means for improving science and engineering education. Innovation, transferability, and potential for
widespread impact are especially characteristic of development projects, while usable results are

_important to the research program.

The piirpose of this document is to promote awareness of and interest in recent activities in scienceg
and engineering education development and research. We hope it i useful to a variety of groups including
developers and researchers, future proposers to the Foundation, and teachers of science at all levels.

Walter L. Gillespie

Acting Assistant Director
for Science and
Enginetring Education

“
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INTRODUCTION

The objectives of the Division of Science Education Development and Research (SEDR) are to
develop new means for improving science education at all levels, and to further basic understanding of
@ science teaching and learning. Progress is sought by: , |

o  Developing innovative technologies, instructional materials, methods of instruction, and
ways to increase participation in science; and . -

o  Generating new knowledge and theory as a basis for improvements in science education.

The quality of life increasingly depends on science and its related technology. The health of science,
in turn, depends on the quality of science education. Due to rapid changes in sciencé and society, science
education must be continually modified through development and research. Both are needed to introduce
new knowledge of the educational process, to prepare people for new science-related tasks and problems,
to translate scientific knowledge into a form that can be understood and learned, and to capitalize upon
new ‘insights into the way we learn. Both development and research in science education are needed to
assure that people will be able to cope with and enjoy the benefits of our technologically ‘based society.

The Science Education Development and Research Division in fiscal year 1980 and fiscal year 1981
is targeting several areas of emphasis which relate directly to the goals stated in the Foreword for the
Foundation’s Rirectorate for Science and Engineering Education.

For both development and research these arcas of emphasis include: |

o  Science Literacy—and the Relation of Science to Society—To assist all citizens in coping
with and enjoying both our technological society and the natural ‘world, and to
understand the relationships at the interface of science and society.

o  Career Access - With special concern for participation of minorities, women, and the
physically handicapped, to assure a stable flow of talented individuals into science careers,
and to maintain their effectiveness through continying education.

SCIENCE EDUCATION DEVELOPMENT AND RESEARCH X
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o Techpology in Science Education - To exploit the potential of the rapidly advancing
* information té:hnologla for improving science (especially mathcmatlcs) learning, and B\
help people use these technologies cffectnvcly

o Early Adolescence - This age group is also highlighted in the above three areas of
emphasis because of the importance and past neglect of junior 'high school science
instruction. It is at thls age that most U.S. children receive their last formal science
mstructlon ‘

Also pervading both development and research activities is an increasing’ concern with efforts to
disseminate knowledge generated by these activities to those responsible for science and engineering
education. This dbcumcnt is made available as one response to this concern. It is expected that the
information it contains will be interesting to a spectrum of persons concerned with scncncc and
engineering education at all levels. :

Joseph I. Lipson
Division Director

[z ,,A
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This bhblication describes awards made in the National Science Foundation’s Division of Science
Education Development and Research in Fiscal Year 1980, in Fiscal Year 1979, and in carlier years.

Section 1. Indexes.

This section contains two indexes. The first index is a rotated title index to every award in this
publication. Every significant word in each title is an entry point into the index. Fpr example, the title
“Factors Influencing Mathematics Participation of Highly Able Mexican-American Adolescents’ would
appear eight times in the index, once at each of the meaningful words. This index gives subject access to
the awards through their title words, and unlike usual subject indexes, supplies the reader with the key
word in context. :

The seeond index is a standard kcy-word/pl';rasc index for FY 1980 awards only. The FY 1980
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. : ’

The indexes are keyed to descriptigns of related projects contained in Sections I1 and I1L. It should
be noted that summary descriptions arg provided of projects awarded in FY 1980 (Section II), but only
titles are shown of projects awarded i FY 1979 and’ earlier (Section 1II).

Section I1. Projects awarded in Fiscal Year 1980 in the Development in Science Education (DISE)
Program and the Rescarch 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 project. DISE Program project descriptions
begin on page 39; RISE Program project descriptions begin on page |14, Projects appear alphabetically by
State and Institution within each program, RISE and DISE, '

Section I11. Projects awarded in Fiscal Year 1979 and in carlier ycars in the Development in Science

Education (DISE) Program and the Research in Science Education (RISE) Program.

The title of the project and the name and address of the Principal lnv&qtigator are provided.

DISE Program project titles begin on page 161; RISE Program project titles begin on page 186.
Projects appear alphabetically by State and Institution within each program.

PR
ol
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Appendix A. Fiscal Year 1980 Awards, Principal Investigators by State and Institution.

This appendix is providod as an index to location of projects. It is an alphabetical listing of States,
and under each State are given the Institutions and Principal Investigators Whose projects were awarded
during FY 1980.. T - -

Page references dircct the reader to summary descriptions of proj&ts contained in Section II,

Appendix B, Flscal Year 1979 and Earlier Years’ Awards, Pnnc:pal Investigators. by State and
Institution.

[ 4

Like Appendix A, this appendix is providcd as an index to location of projects. It is an alphabetical
listing of States and under each State are given the Institutions and Principal Investigators whose projects
were awarded during FY 1979 and earlier years, undcr the DISE and RISE Programs.

Page references direct the rcadcr to titles of projects contained in Section III.
Appendix C. Principal Investigators, Alphabetically,

This section is provided as an additional index to projects awarded in FY 1980, in FY 1979, and in
earlier years,
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| Rotated Title Index
lj*iscal Year 1980 and Earlier Years’ Awards
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Extension of TVCAI Project to Inciude Demonstration of Intelligent Videodisc System & 176 A
Exhibit Development Includiag a Lingutstic Display Area = 161 E
University Consortium to Incrense National Effectiveness of Continuing Education for Engincers = 165 D
Umvcmty Consorttum 1o Increase National Effectiveness of Continuing Education for Engineers = 178 C
. . . . Increasing the Productivity of Science Learning in Early Adolescents = 136
" Increasing the Meaning fulness of Technical Information for Novices = 188 A
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1gation of the Applicability of Computer-Assisted Instruction 111 the Social Science Division of Monterey Pem = Anlinvest 181 G
ulum in Pest Management for Plant Protection = . Instruction Matenials and Delyvery Systems for an Undergraduate Curnic {169 D
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n Pre-College Students = Mental Errors in Arithmetic Skills: Their Diagnosis lnd Remedutrom 108
" g Formal Algebraic Representations withg' Nntural” Mental Representations = v A Study Comparin 143
ro_ugh 12= } A Meta-Analysis of Productive Factorsin Science Learning in Grades 6 Th - 190 A
Elementary School Science Processes Program: Meta-Analysis of Evaluation Studies = - 194 D
v Analysis ( Meta-Analysis) of Majo} Facets of Scrence Education = 126
Development of Video®ystems for Teaching Meteorology = -~ - MTTA
e Behavior Anchored Scales - A Method pf Ideritifyng Continuing Educatron Needs of Engineers = 179 F
: Evaluation of Short Course, Method of Instructi rofessionals in Engineering = : 177 G
Study of CLE Methodologles Potentially Transferable to CESE = 180 F
LOGO (A Computer Language) Methods in Science Education smg Low Cost Home Computers = 71
Iuéncmg Mathematics Participation of Highly Able Mexican- American Adolescents = Factors Inf 114
“Teaching Materials in Mlcroblology for Community and Junior Colleges = 52
R Outlines in Microbiology for Community and Junior Colleges = . 14 E..
’ Tuchmg Materials in' Microbiology = N 164 F
tonnl Analysis to Mrddle School Mathemiatics Using Microcomputer and Print Matenals = . Applic‘tion of Dimens 69
Support Centers for Microcomputer”. Applications it Science Education= "’ .75
. cs= . . The Microcomputer.and Problem Solving Processes in Middle School Mathemati 133
’ i ~ Prototype Microcomputer Courseware for Teaching High School Algebra= 62
eivable Algorithms= . - Microcomputer Courseware to Dcvelop Insight into Arithmetic Using Perc 89
Adaptable Microcomputer Graphtcs for Undergraduate Life Science Instruction = 79
) Using Sxmulntton of Mathemntrcal Modelling =+ ~ - Microcomputer Instructional Units (for 11th and 12th Grade Mathematics 81
. * Design = Development of a Microcomputer Network and Courseware for Teaching Chemical Engineering 65
! Iementary Mathematrcs Concepts’ wrth Calculators: Microcomputer-Based Modffles for Teachers, Parents and the Public= = E 47
School = ) . Microcomputer-Based Strategies for Mathematics in Junior High and High 58
. ectrical Engmeermg Laboratories = \’A Microcomputer-Based Laboratory Measurement System for Undergrlduate El 100
- ‘Instruction for Probilem Solving Using the Microcomputer= 56
The Use of Microcomputers for Mathematics Instruction in Grades 1-4 = 95
Is= . . Usmg Micracomputers to Teach Social Sﬂ:nce in Junior and Semar High Schoo 166 E
‘ v . o Use of Microcomputers for Learning Sci 167 C
ents = 2 . Impact of Microcomppters on Téaching Math and Science to Jumor Hrgh School Stud 169°E -
earmng (Grndes 2- 3) of Geometry and Logic, Using Microcomputers = ) . EarlyL 39
. T - Global Geography Course for the Middle Grades =" : ' 166 G
", Application of Dimensional Analysis to Middle School Mathematlcs Using Mtcrocomputer and Print Materrnls = 69: °
"y ©+ heMicrocomputer and Problem Solving Processes in Middle School Mathematics = - . W T 133
‘ Reasoning Development: In-Service Training for Middle School Science Teachers = B i 74
Wait Time and Questioning Skills of Middle School Science Teachers= - - oLt 151
Mlthemattcs Network Curriculum Project for Middle School Teachers and Students = N T 44
The Status of Middle School/Junior High School Science = . 121
. : ree- Y;ar lntegrated Human Sciences Curriculum for Migdle Schools = ) Humnn Sciences Program (HSP) ATh 163D
* . | Applied Problem-Solving in Middle-School Mathematics.= 135
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. Planning and Teaching Middle-School Séience =
Self-Paced Tutorial Courses for Mineral Science-Metallurgy Departments =
High School Minicourse ot Chronobiology =

A Longxtudmal Study of Women and Minorities in Science and Engineering =

lopment of Science Materials for Early ‘Adolescent Minority Students = ~ Deve
: Science Education for Women, Minority, and Handicapped Students in Community Colleges= ’
Developmenrt of a Mobile Spectroscopy Laboratory =

AiModel Computer-Based Interpretive System for Science Museums =

and Enigineering = . A Model Continuing Education Needs Assessment/Response System in Scrence

0

Science, Society and the Senior Citizen: A Model Educational Program =

) lopment of an Interactive Conversational Computer Model for Linear Programming = Deve

A World Model for Undergraduate Collége Classroom Use=
An Instructional Model in Human Genetics for High School Students = )
A Model Program for Continuing Education in Chemical Engmeenng—
An Urban Extension Service Model =

An Evaluation Model for State of the Art Przgams for Professipnal Engmeers =

s: An Interdisciplinary Study of an Experimental Model = i : Learning and Teaching Whole Number
graduate Course Materials in Applied Mathematical Modeling = ’ Development of Selected Under
ade Mathematncs) Using’ Snmulatlon‘of Mathematical Modelling = Microcom puter Instructional Units (for 11th and 12th Gr

B Role Models for Adolescent Girls in Science and Mathemat|c§ =
Role Modeis for Adolescent Girls ip ‘Science and Math= !
Educatnonal Computer-Based Models for Socio-Economic- Technological Situations (E-COMSETS) =

New Undergraduate Engmeenng Materials--Computer Models in the Context of Competing Social Values =

hmen and Sophomores = ) ) Development of- Modular Courses in Science, Technology and Society for University Fres

Research on Process Models of Basic Arithmetic Skills =
Problem Solving in Physics: Models, Experiments, and Instruction =

s Technology as a Visualization Tool for Teaching Modern Optical Theory in High Sghool and eollege Phy=Computer Graphic -

n Into Learmng Patterns of Aduits mﬁlternatwe Modes of Continuing Engineering Education as Compared =  An Investigatio
Multimedia User-Controlled Modes of Continuing Education in Chemistry =
The Moduisr Course in Electronic Instrumentation (ME) Final Phase =

r
Modular Materials on Socio-Technological Problems and Issues = )

Assessment of a Change to a Modularized Approach to Science Instruction =

ns Project (UMAP) = - : . . Modules and Monogd¥aphs.in Undergraduate Mathematics and Its Applicatio

Educational Modules Development for the Nuclear Fuel Cycle =
Issue-Oriented Instructional Modules for Introductory College Physics Classes =
N Developmen( and Distribution of Print Modules for Manufacturing Productivity Education =
' . Educational Modules for Materials Science and Engineering (EMMSE) =
- Educational Modules for Materials Science and Engineering (EMMSE) =
Educational Modules for Materials Science ;d Engineering (EMMSE) =
s Concepts with Calculators: Mlcrocomputer -Based Modules for Teachers, Parents'and the Public = Elementary Mathematic
Modules for the Development of Reasoning in*Mathematics (Grades 7-9) =

inuing Education (CACHE): i The Development of Modules fo; the Undergraduate Chemical Engineering Curriculum and Cont

UMAP)=

-

Instructional Modules in Applied Mathematrcs in Higher Education (UMAP)—
Contmumg Education and College Instructional Modn[les in Chemical Engmeenng =
' Computer-Oriented Teaching Modules in Geochemistry = .
‘ ’ : Decision-Making Modules on Public Policy Issues of Science and Technology =
Development of Instructional Modules on the Enwrohment=
V! Soctetal Issue-Oriented Physics Modules Project =
Career Oriented Modules to Explore Topics in Science (COMETS) =
ntlged Students in Sciences Through Concept-Based Modules = ~ Preparing Academically Drsad»a
"Modules and Monographs in Undergraduate Mathematics and Its Applications Project
ted Instruction in the Social Science Division of - Monterey Peni=  AnlInvestigation of the Apphcablhty of Computer-Assis
gation of Conceptual Developmentin the iudy of Motion = “ Invest
Psychological Problem SPhce and Motivation in Adolescent Learning: A Study of Information’Processing =
anagemeqt Practices and Organizational Climate on Motivation of SClCnllﬁC Engineering Personnel = Impact of M
. Relationships Among lndrwdual Motlvntlon Work Environment and Updating in Engineering =
Sex Differencesin Perceptual Motor and Cogmtnve Skills as Related to Mathematics and Science =

N

Demo- Graphrcs Teaching Population Dynamics in a Multi- disciplinary Framework with Interactive Visual Graphics =

{
. University Consortium to Increase Nationa} Effectiveness of Contmumg Educatlon for Engineers =
) ﬂuence Scientific Reasoning Among Adolescents in Natural Scttmgs = Factors Which In
. Comparing Formal Algebraic Representations with ** Natural’’ Mental Représentations = - . A Study
rch Evaluation of Scientific Reasoning Ability in Naturalistic and Laboratory Settings = . A Resea -

ts and Engineés

18  Section
\‘l
ERIC -
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Maultimedia User-Controlied Modes of Continuing Educatton in Chemistry =
Interactive Science Museum Exhibits for Preschool Children =
el Computer -Based Iuterpretive System for Science Museums = A Mod
The Feasibility of Using the National Assessment Science Data For Sccondary Analysis-=
Interpretive Reports of the Second National Assessment in Mathematics =
Determining the lmpact of a National Educationial Computing Conference =
University Consortium to Increase Nationsl Effectiveness of Continuing Education for Engineers =

An Inquiry into'the Nature an¥{| Goals of Scientific Literacy =
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< A Model Continuing Education Needs Assessment/Response System in Science and Engineering =
. Science Education in the Non-Campus College: A Needs Assessment = :
. 'Students, Curricula and Laboratories - A Needs Assessment =
Evaluation and Needs Assessment for Mathematics Education =

linois Central College: An Assessment of Science Needs for Community College = Science for the NonsScience Student at
. nterpretive Consolidation of Research Identifying Needs in Precollege Science Education= o Projet Synthesis: ‘An 1
ent of Scientists/Engineers’ Continuing Education Needs in Small, Geographically-Dispersed quustriés = ﬁ\sscssm'

CEXY: A Tool for Assessing Regional CE Needsin XY Coordinates =
Assessing the Biological Science Needs of Community College Freshmen= : ’ ‘ .’
) , Continuing Education Needs of Engineers/Scientistsin the Three-State. Ozark Region =
¢s - A Method of Identifying Continuing Education Needs of Engineers= - . Behavior Anchored Scal
‘ Assessment of Placement Needs of Students = :
AnInquiry Into the Graduate Training Needs of Two-Year College Teachers of Mathematics = .
. jal Science Education: Priorities, Practices and Needs = ] . o Social Studies/Soc
. Development of a Micfocomputer Network and Courseware for Teaching Chemical Engineering Design =
Scientificdnstrumentation Information Network and Curricula (Project SIINO) = . ‘ 5
Mathematics Network Curriculum Project for Middie School Teachers and Students =
4 ) The Next Step: A Computer Fadilites Mdster.Plan for Saddleback = )
ychometrie Inquiry = : The Ecology of Failure in Ninth Grade General Mathematics: An Ethnographic, Experimental, and Ps -
Science Education in the Non-Campus College: A Needs Assessment = ,
Using Non-Formal Contexts to Teach Children Science =

ence Needs for Community College = Science for the Non-Science Student at Ninois Gentral College: An Assessment of Sci
nt= ’ A Survey of Continuing Education for Nonacademic Scientists and Engineers Provided by Industry and Governme
. for Scientists and Engineers: Delivery Systems in North Carolina= Continuing Education
Expert and Novice Mathematical Problem Solving =

g the Meaningfulness of Technical Information for Novices = Increasin
Administrative Activities Related to NSF-Supported Curriculum Materials =" :
Administrative Activities Related to NSF-Supported Curriculum"Matcriu]s=\

A Educational Modules Development for the Nuclear Fuel Cycle =
) Psychological Structure of Counting and of Early Number Concepts = . The Logical, Mathematical, and
v Learning and Teaching Whole Numbers: An Interdisciplinary Study of an Experimental Model =
Analysis of the Child’s Construction of Whole Numbers = ' ) ,
of Manipulative Aids in the Learning of Rational Numbers = - The Role
' Outdoor Biology Instructional Strategies ( OBIS) = ) s -
velopment of Laboratory.and Lecture Materials for Oceanography Teaching = . De
. Computing and Higher Education: Issues and. Opportunities =
ology as a Visualization Tool {.j)r Teaching Modern Optical Theory in High School and College Phy = Computer Graphics Techn
ant Factors Influencing Female Selection of First Optional Mathematics Courses = Research into Import
ant Factors Ipfluencing Female Selection of First Optional Mathematics Courses = Research Into Import
, Service-Oriented Options in Mathematics = . y)
Structure of Knowledge and Cognitive Processes in Organic Chemistry = ' .
ence Problem Comprehension: Studies in Knowledge Organization = Expert-Novice Differences in Computer Sci
el = . - Impact of Management Practices and Organizational Climate on Mptivation of Scientific Engineering Personn
Education: Longitudinal Analyses in Engincering Organizations = Factors Determining. the Effectiveness of Continuing
areer Oriented Modules to Explore Topics in Science (COMETS) =
Physical Science Activities in Out-of-School Settings for Early Adolescents and Their Families =
Measurement for Learning Outcomes in Continuing Education for Scientists and Engineers =
- Outdoor Biology Instructional Strategies (OBIS) =
R Outlines in Microbiology for Community and Junior Colleges=
'Needs of Engineers/Scientists in the Three-State Ozark Region= o Continuing Education
Coherent Series of Participatory Exhibits for the Palace of Arts and Science Foundation Exploratorium = Development of a
ators: Microcomputer-Based Modules for Teachers, Parents and the Public = Elementary Mathematics Concepts with Calcul
or Pre-Adolescent / Adolescent Children and Their- Parents = ' Out of School Science f
Factors Influencing Mathematics Participation of Highly Able Méxican-American Adolescents =
xploratorium = Development of a Coherent Series of Participatory Exhibits for the Palace of Arts and Science Foundation E

. XPRT-Experimental Partnership for the Reorientation of Teaching =
) Logical Competencies and Activity Selection. Patterns in Early Adolescents: A Longitudinal Study =
ation as Compared = An Investigation Into Learning Patterns of Adults in Alternative Modes of Continuing Engineering Educ
’ “ Measurement and Analysis of Patterns of Logical Thinking =
A Computer Conferencing System for Peer Evaluation and Commentary on Essay Tests=

uction in the Social Science Division of Monterey Peni= .An Investigation of the Applicability of Computer-Assisted Instr .
urseware to Develop Insight into Arithmetic Using Perceivable Algorithms = Microcomputer Co
zation: Dynamic Graphics to Develop Mathematical Perception and Intuition in Pre-calculus Students = Geometric Visuali
cience = 7 Sex Differences in Perceptual, Motor and Cognitive Skills as Related to Mathematics and S
. Determinants of Student Entry and Performance in the Sciences = - P
o . L ) . Personal Computers and Cross-Age Instruction = .
' -1 Climate on Motivation of Scientific Engiheering Pefsonnel= * Impact of Manigement Practices and Organizationa
arative Perspectives of Decision-Making and R & D Personnel = S New Directors in Continuing Education: Comp
w Directors in Continuing Education: Comparative Perspectives of Decision-Making and R & D Personnel = o Ne
livery Systems for an Undergraduate Curriculum in Pest Management for Plant Protection= Instruction Materials and De
ing of Physics Students and Influencing Factors - Phase 11 = ’ o Conceptual Understand
gree Curriculum in Solar Engineering Technolc:{; - Phase Il = . ‘ An Associate De
Support of the Planniing Phase of the 1980 International Congress of Mathematics Education =
r Course in Electronic Instrumentation (ME) Final Phase = . The Modula
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of Problem Solving Instructional Material--Final Phase =
+Modern Optical Theory m ngh School and College Phy=  Computer Graphics Technology as a Visualization Tool for Teaching
. Physical Processes in Terrestrial and Aquatic Ecosystems = n

cems and Théir Familiese= Physical Scignce Activities in Out-of- School Settings for Early Adoles
itive Processes and the Structure of Knowledge in Physics and Algebra = Cogn
ematical Representations of Real-World Knowledge: Physics and Arithmetic Word- Problems = o Math
ed Instructional Modules for Introductory College Physics Classes = . ' Issue-Orient

) Problem-Oriented College Physics Instruction =
.- . ) Problem-Oriented Physics Instruction =
Tutorial Rcvlcw Amcles to Update Collegiate Physics Instruction =

Societal Issue-Oriented Physics Modules Project =

rocesscs and Knowfedgc Structures Used in Solving Physics Problems = Cognitive P
! Conceptual Understanding of Physics Studéhts and Influencing Factors - Phase Il =
* ing Different Levels of Understanding Attained by Physics Students = Identify
Conceptual Understanding of Physics Students and Identification of Influencing Factors = - -
fted Children in Accelerated Teaching Programs in Physics, Chemistry, and Mathcmmcs = Lo Research on Gi

Dcvelopmcnt of Problcm Solving Skillsin Physics/Electrostatics =

Problem Solving in Physics: Models, Expcnmcms lnd Instruction=- * .
* se of Complex Knowledge; Knowing and Reasoning in Physics = The Representation lnd §]
- Development of Pilot Astronoiny Activities for Infonﬂal Learning =
s and Engineers = Pilot Study of Continuing Environmental Health Educauon for Scientist

Assessment of Placement Needs of Students =

The Next Step: A Computer Facilites Master Plan for Saddleback =
The Worcester Polytechnic Institute Plan = L% . .
sed Education Programs for Small- and Medium-Size Planetariums = ) Activity-Ba
Planning and Teaching Middle-School Science =
tion = Support of the Planning Phase of the 1980 International Congress of Mathematics Educa
n Undcrgradultc Curriculum in Pest Management for Plant Protection = Instruction Materials and Delivery Systems for a
Decision-Making Modules on Public Policy Issues of Science and Technology =
rospective Engineers in Technology-Related Public Policy = . Educaung P
Undergraduate Education Improvement in Political Science: Innovation in Instrugtional Materialsg& :
High School Students the Concept of Variables in Polynomiais = Using a Vlsual Technique to Teach
The Worcester - Polytechnic Institute Plan = .
e Visual Graphics = Demo-Graphics: Teaching Population Dynamics in a Muiti- dnsuplmlry Framework with Intcracnv
Study of CLE Methodologies Potentially Transferable to CESE =
ams in the Mathematical Sciences with Emphasis on Practical Experience = e Career-Oriented Degree Progr
al Studies/Social Science Education: Priorities, Practices and Needs = ‘ Soci
eering Personnel = Impact of Management Practices and Organizatienal Climate on Motivation of Scientific Engin
- OutofSchool Science for Pre-Adolescent / Adolescent Children and Their Parents=
Develop Mathcmaucnl Perception and Intpition in Pre-calculus Students = - Geometric Visualization: Dynamlc Graphics to
Improving Spatial Skills in Pre-College Mathematics through Computer Graphics = .
Review of Research of Solving Routine Problems in Pre-College Mathematics = A
on= Pre-College Science Education Materials on Mt. St. Heléns' 1980 Efupti
metic Skills: Thclr Diagnosis and Rcmedunon in Pre-College Students = Mental Errors in Arith
Interest Worlds: Precollege Mathematics in a Computer Cujture = )
ve Consolidation of Research Identifying Needs in Precollege Science Education = Projet Synthesis: An Interpreti
ence and Mathematics = The Role of Preconceptions & Representational Transformations in Understanding Sci
al Research, Grades 8-10= The Preparation of Supplemental Instructional Units Based on Current Crust
ept-Based Modules = Preparing Academically Disadvantaged Students in Sciences Through Conc
. Interactive Science Museum Exhibits for Preschool Children =
rocedures on Learning and Retention of Scientific Principles = . : L] Effccts of Elaboration P

Middle School Mathematics Using Microcomputér and Print Materials = Application of Dimensional Analysis to
Development and Distribution of Prinf Modules for Manufacturing Productivity Education =

A Study of Priorities in School Mathematiés (PRISM) =
Social Studies/Social Science Education: Prioritles, Practices and Needs = |
*A Study of Priorities in School Mathematics ( PRISM) = , -
Underlying Heuristic and Formal Structures of Probabillstic Thought = \r
Expcn Novice Differences in Computer Science Problem Comprehension: Studies in Knowledge Organization =

Instruction for Problem Solving Using the Microcomputer =
The Microcomputer and Problem Solving Processes in Middle School Mathematics = -
for High School Students to Stimulate Scientific Problem Solving = Computer Biology Simulations
achers = The Guided Design Approach to Problem Solving: A Program For Training Junior High School Science Te
Creanon Testing, and Dissemination of Problem Solving Instructional Material--Final Phase =
Problem Solving in Physics: Models, Experiments, an Instruénon =
The Use of Heuristics.in Problem Solving: An Exposnory Study = :
Facilitating Problem Solvinig in High School Chemistry =
/Effects of Processmg Style on Problem Solving in Mathematics = o
‘ Expert and Novice Mathematical Problem Solving = :
» mation Processing = B " Psychological Problem Space and Motivation in Adolcsccm Learning: A Stlidy of Infor
’ Problem-Oriented College Physics Instruction =
Problem-Oriented Physics Instruction =
Development of Problem-Solving Skills in Physics/Electrostatics =

v

Applied Problem-Solving in Middle-School Mathematics =
athematics Students = . Problem-Solving Processes of Upper Elementary and Junior High School M
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ogram of Applied Research on Scientific Reasoning Processe = ' T, ' - . Pr1as
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. An Expert-Novice Information Processing Study of ProblemSolving in Genetics = 123
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. Effects of Processing Style on Problem Solving in Mathem atics = 193 D
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Middle Schools = ' Human Sciences Program (HSP): A Three-Year Integrated Human Sciences Curriculum for 163 D
, . ) Assessment of Matherhatics Program at S.D. Bishop State Junior College = ' 181 C
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Extension of TVCAI Project to Include Demonstration of Intelligent Videodisc System = 176, A
Digital System Educational Materials (DISEM Project) = : 163 F
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" ties = L o Research to Prollole Science Learnifig Among Blind Studcnts in Colleges and Universi
Analysis of the Development of Propositional Reasoning =
Improving Studcnls Compreliension of Science Prose =

p Educating Prospective Engineers in Technology-Related Public Policy =
rgraduate Cumcul‘um in Pest Mmuemcm for Plant Protection = Instruction Materials and Delivery Systems for an Unde
) ) . Prototype Microcomputer Courseware for Teaching High School Algebra=
. A Prototfpe System to Deliver Continuing Education to Engineers =
ducation for Nomcademlc Sc:cnusts lnd Engincers Provided by Industry and Government = A Survey of Continuing E
Psychoacoustic Dcmonstrmon Tapes =
Study of Information Processing = Psychological Problem Space and Motivation in Adolescent Learning: A
: The Logical, Mathematical, and Psychological Structure of Counting and of Early Number Concepts =
" -Demonstrations in Expenmcmal Psychology for Junior High Schools =
' Psychology of Equation Solving: An Information Processing Study =
Learning of Knowledge Structures in Experimental Psychology = The Representation and
| Mathematics: An Ethnographic, Expcnmcmtl and Psychometric lnquxry- Thc Ecology of Failure in Ninth Grade Genera
- a Coopcuuvc Graduate Program in Engineering and Public Administration = Development of
Decision-Making Modules on ‘Public Policy Issues of Science and chhnology = ;
ating Prospective Engineers in Technology-Related Public Policy = Educ
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puter-Based Modules for Teachers, Parents and the Public = Elementary Mathematics Concepts with Calculators: Microcom

Computer Storytelling Mathematics for Pueblo Indian UpperElementary Level Students = '
The Development of Quantification Concepts: A Synthesis =
. Quantitative Understanding to Enhance Social Science Teachmg =
. © Wait Tlmc and Questioning Skills of Middle School Science Teachers =
Rcsearch in Science Education: New Questions, New Directions =
The Role of Manipulative Aids in the Learning of Rational Numbers =
A Strategy/Action Program for Re-Entry of Women in Science =
cience and Mathematics Textbooks: Text Structure, Reading Strategies and Comprehension = Learning From S
Mathematical Representations of Real-World Knowledge: Physics and Arithmetic Word-Problems =
A Research Evaluation of Scientific Reasoning Ability in Naturalistic and Laboratory Settings =
Factors Which Influence Scientific Reasoning Among Adolescents in Natural Settings =
eachers = Reasoning Development: In-Service Training for Middle School Se¢ience T
) Modaules for the Development of Reasoning in Mathematics (Grades 7-9) =
Early Adolescent Student Reasoning in Mathematics =
ntdtion and Use of Complex Knowledge: Knowing and Reasoning in Physics = The Represe
Program of Apphed Research on Scientific Reasoning Processe =
. Development of Reasoning Skills in Early Adolescence =
Skills = Scientific Reasoning: Cognitive Processes in Using and Extending Problem- Solvmg
tAnalysis of the Development of Propositional Reasoning =
Survey of Recent East European Literature in Schooland College Mathematics =

of Engineers/Scientists in the Three-State Ozark Reglon = Cominuihg Education Needs
CEXY: A Tool for Assessing Regional CE Needs in XY Coordinates = ‘
and Their Supervisors = Regional Workshop for Continuing Education of Workmg Level Scientists

Inventory of Computing Activities and Related Degree Programs in U.S. Higher Education = .
) Inventory of Computing Activities and Related Degree Programsin U.S. Higher Education-Dissemination =
Ity Study = Factors Related to Life-Long Learning for Scientists and Engineers: A Feasibi
nces in Perceptual, Motor and Cognit}vc Skills as ‘Related to Mathematics and Science = Sex Differe
Administrative Activities' Related to NSF-Supported Curriculum Materials =

Administrative Activities Related to NSF-Supported Curriculum Materials =
rentists and Engineers = The Relationship Between Continuing Education and Career Development of Sc
nd Selected Variables = i . The Relationship Between Student Attitudes Toward the Science Curriculuma
e Engineers and Scientists = - The Relationship of Learning Styles to the Continuing Education of Graduat
-thematics Achievement in Grades 6to = i Research on Relationship of Spatial Visualization and Confidence to Male/Female Ma
thematics Achievement in Grades 6-8, = Research on Relatipnship of Spatial Visualization and Confidence in Male/Female Ma
ngn Engineering = * Reintionships Among Individual Motivation, Work Environment and Updati
. " Errors in Arithmetic Skills: Their Diagnosis and Remediation in Pre-College Students = Mental

XPRT—Expenmcnul Partnership for the Reorientation of Teaching =
Interpretive Reports of the Second National Assessment in Mathematics =

Physics = . : The Represenfation and Use gf Complex Knowledge: Knowing and Rusonmg in
: , Devclopmcm and Fncxhtmon of Cognitive Representation in Estimation Problems = ’
ychology = : The Representation ahd Learning of Knowledge Structures in Experimental Ps
IS = « . ' TheRoleof Prcconccpnons & Representational Trlnsformmons in Understanding Science and Mathemat
. A Study Comparing Formal Algebraic Representations with "Nltuul" Mental Representations = |
| Alucbrilc Representations wnh ‘‘Natural’’ Mental Representations = - A Study Comparing Forma

" roblems - " Mathematical Representations of Real- World Knowledge: Physics and Arithmetic Word-P
. ' Development of Resource Material for Instruction in Use of Underground Space =
E ' Statistical Analysis of Research Results in College Science Teaching = .
Effects of Ellbouuon Procedures on Learning and Retention of Scientific Principles = .
Tutorial Review Articles to Update Collegiate Physics Instruction =

Ics b A Review of Research of Solving Routine Problems in Pre-College Mathemat
i Instructional Films in Ethology—"Behnvtor of the Ring Dove’’ = Development of
‘ Instructional Films in Ethology-'*Behavior of the Ring Dove'’ * Development of

- Role Models for Adolescent Girls in Science and Mathematics =
Role Models for Adolescent Girls in Science and Math =
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dy = The Role of Cognitive Style in the Learning of Mathematics: A Rescarch Stu 186 G
trategiés for Learning Emphasizing the Nature and Role of Concepts = S 194 A
The Role of Manipulative Aids in the Learning of Rational Numbers = 189 D
ding Science and Mathematics = R The Role of Preconceptions & Representational Transformations in Understan 197 D
A Review of Research of Solving Routine Problems in Pre-College Mathematics = 189 F
Assessment of Mathematics Program at S.D. Bishop State Junior College = ) 181 C
_Next Step: A Computer Facilites Master Plan for Saddleback = . ’ The 182 A
s = ) Behavior Anchored Scales - A Method of Identifying Continuing Education Needs of Enginee 179 F
totype Microcomputer Courseware for Teaching High School Algebra= Pro 62
n Tool for Teaching Modern Optical Theory in High School and College Phy = Computer Graphics Technology as a Visualizatio 61
/ Survey of Recent-East European Literature in Schoo! and College Mathematics = 166 C
’ . : Facilitating Problem Solving in High School Chemistry = ) 190 E
Family-Involving Science Education for Elementary School Children = ! 165 F
: _ High School Computer Science Education = 178 B
: C ’ Sécondary School Course in Applications of Mathematics to Science = 164 C
Process Vlrigblcs in Urban Integrated Junior High School Individualized Science Programs = Classroom 152
o Graphing in High Schoo! Level Algebraaind Trigonometry for Adulis= ' 112
Application of Dimensional Analysis to Middle School Mathematics Using Microcompuier and Print Matenials = 69
. ‘ Computer Graphics in a High School Mathematics Laboratory = . 98
ocomputer and Problem Solving Processes in Middic School Mathematics = * The Micr 133
ing Processes of Upper Elementary and Junior High Schoo! Mathematics Students = Problem-Solv- 186 F
, A Study of Priorities in School Mathematics (PRISM) = 194 G
. High School Minicourse on Chronobiology = 170 A
oning Development: In-Service Training for Middlc School Science Teachers = Reas - 74
nts = Out of School Science for Pre-Adolescent / Adolescent Children and Their Pare 82
Wait Time and Questioning Skills of Middle School Science Teachers = 151
blem Solving: A Program For Training Junior High School Science Teachers = The Guided Design Approach to Pro 162 A
= : ' Elementary School Science Processes Program: Meta-Analysis of Evaluation Studies 194 D
. The Siatus of Middle School/Junior High Scbool Science = ’ o 121
An Instructional Model in Human Genetics for High Schoel Students = v ‘ 49
Usinga Visual Technique to Teach High School Students the Concept of Variables in Polynomials = | ] 104
Computer Biology Simulations for High School Students to Stimulate Scientific Problem Solving = . 139
uters on Teaching Math and Science to Junior High School Students = Impact of Microcomp 169 E
Mathematics Network Curriculum Project for Middle School Teachers and Students = E 44
Technology and the Individual - A School TV Series for Adolescents = L 66
g of Science Among Adolescent Students = . School, Family, and Individual Influences oh Commitment to and Learnin 194 E
The Status of Middle School/ Junior High School Science = 121
trategies for Mathematics in Junior High and High School = Microcomputer-Based S 58
ations in Experimental Psychology for Junior High Schools = ' - . Demonstr 64
er Literacy Guides for Elementary and Junior High Schools= ) Comput 110~
cometric Thinking Among Adolescents in Inner City Schools = G J448
Scientist-in-Residence in Eskimo/Indian High Schools = . 161 A
r Integrated Human Sciences Curriculum for Middle Schoolse Human Sciences Program (HSP): A Three-Yea 163 D
to Teach Social Science in Junior and Senior High Schools = ) Using Microcomputers 166 E
h on Individualized Science Teaching in Secondary Schools = ' ' Synthesis of Rescarc 192 F
rials and Stratcgies to improve Women's Access to Scientific Careers = o Mate 162 F
tices and Organizational Climate on Motivation of Scieotific Engineering Personnel = Impact of Management Prac 177 E
SIHNC) = Scientific Instrumentation Information Network and Curricula (Project 176 C
. dy of Computer-Based Tutoring of Mathemaiical and Scientific Knowledge = A Rescarch Stu 192 A
An Inquiry into the Naturc and Goals of Scientific Literacy = ) ) 141
I ) Research Studies on the Scientific Literacy of the Attentive Public = 189 E
. aboration Procedures on Learning and Retention of Scientific Principles = . Effects of El 132
Simulations for High School Students to Stimulate Scieatific Problem Solving = Computer Biology 139
Program of Applied Research on Scientific Reasoning Processe = 145
A Research Evaluation of Scientific Reasoning Ability in Naturalistic and Laboratory Settings = 187 E
. Factors Which Influcnce Scientific Reasoning Among Adolescents in Natural Settings = 187 F
lem-Solving Skills = ' - Scientific Reasoning; Cognitive Processes in Using and Extending Prob 193 B
. The Development of Applied Scientific Thinking in Children and Adolescents = 197 C
. ’ Scientist-in-Residence in Eskimo/Indian High Schools = 161 A
Factors Related to Lifc-Long Learning for Scientists and Engineers: A Feasibility Study = . . 150
orkshop for Contiriuing-Education of Working-Level Sciemtists and Their Supervisors = - " Regional W 177 C
for Learning Qutcomes in Continuing Education for Scientists and Engineers = . Measurement 178 E
of Continuing Environmental Health Education for Scieatists and Engineers = Pilot Study 178'F
! ' Continuing Education for Scientists and Engineers: Delivery Systems in North Carolina = 179 C
A Survey of Continuing Education for Nonacademic Scientists and Engineers Provided by Industry and Government = 179 D
ment of Continuing Education Delivery Systems for Sclentists and Engineers Employed in Small, Geographical = Needs Assess 179 E
* en Continuing Education and Career Development of Scientists and Engineers = . The Relationship Betwe 194 C
ly-Dispersed Industries = Assessment of Sciemtists/Engineers’ Continuing Education Needs in Small, Geographica 180 E
he Continuing Education of Graduate Engineers and Scientists = The Relationship of Learning Stylestot 188 E
Conceptual Change in Children and in Adult Sciemtists = . 191 G
Interpretive Reports of the Second National Assessment in Mathematics = 195 G
of Using the National Assessment Science Data For Secondary Analysis = ' The Feasibility 189 G
, Secondary School Course in Applications of Mathematics to Science = 164 C
of Research on Individualized Science Teaching in Secomdary Schools = Synthesis 192 F
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ng = Development of Selected Undetgraduate Course Materials in Applied Mathematical Modeli
udent Attitudes Toward the Science Curriculum and Selected Variables = . . The Relationship Between St -
esearch into Important Factors Influencing Female Selection of First Optional Mathematics Courses = R
eswch Into Important Factors Influencing Female Selection of First Opnonll Mathematics Courses = R

Logical Competencies and Activity Sekcuon Patterns in Early Adolescents: A Longitudinal Sludy =

Triton's Comprehensive Self-Assessment of Science Education =
Grades 4-9 = ) . Seif-Instrucational In-Service Program in Science Cuecrs. Teachers of
‘= R . Self-Paced Tutorial Courses for Mineral Science-Metallurgy Departments
1l Via Computer = Semantics of Arithmetic: Teaching Understanding and Compullllonll Ski
’ Scienee, Socnely and the Semior Citizen; A Model Educational Program =
rocomputers to Teach Social Science in Junior and Seafor High Schools = Using Mic
Technology and the Individual - A School TV Series for Adolescents =
undation Exploratorium = ] Development of a Coherent Series of Participatory Exhibits for the Palace of Arts and Science Fo

An Urban Extension Service Model =
Service-Oriented Options in Mathematics =
Dhagnostic and Instructional Services for Undergraduate Students of Statistics =
Physical Science Activities in Out-of-School Settings for Early Adolescents and Their Families =
A Science Course for Youth in Informal Settings: Learning to Experiment =
Reasoning Ability 1n Naturalistic and Laboratory Settings = A Research Evaluation of Scientific
Scientific Reasoning Among Adolescents 1n Natural Settings = Factors Which Influence
Curricular Materials in Computer-Aided Ship Design =
Evaluation of Short Course Method of lnslrucnon for Professionals in Engineering =

tation Information Network and Curricula (Project SIINC) = Scientific Instrumen
Units (for 11th and 12th Grade Mathematics) Using Simutation of Mathematical Modellma = Microcomputer Instructional

olving = Computer Biology Simulations for High School Studertts to Sumulate Scientific Problem S
: er-Based Models for Socio-Economic- Technological Situations (E-COMSETS) = Educational! Comput
hmetic: Teaching Understanding and Computational Skill Via Computer = Semantics of Arit
ex Differences in Perceptual, Motor and Cognitive Skills as Related to Mathematics and Science = . ¢ S

Deveiopment of Reasoning Skills in Early Adolescence =
Development of Problem-Solving Skills in Physics/Electrostatics =
Improving Spatial Skills in Pre-College Mathematics through Computer Graphics =
Wm Time and Questioning Skills of Middle School Science Teachers =
Analysis of Student Skills, Needs and Goals =
Mental Errors in Anthmetic Skills: Their Diagnosis and Remediation in Pre-College Students =
Processes in Using and Extending Problem-Solving Skdils = Scientific Reasonmng: Cognitive
Research on Process Models of Basic Arsthmetic Skdils = ’
Systems for Scientists and Engineers Employed in Smali, Geographical = Needs Assessment of Continuing Education Delivery
ientists 'Engineers’ Continuing Education Needs in Smalil, Geographically-Dispersed Industries = Assessment of S¢
Activity-Based Education Programs for Smail- and Medium-Size Planetariums =
Innovations: The Social Consequences of Science-and Technology =
Quantitative Understanding 16 Enhance Soclal Science Teaching =
Using Microcomputers to Teach Sociat Science in Junior and Semior High Schools =

v

icability of Computer-Assisted Instruction in the Social Science Division of Monterey Pem = An Investigation of the Appl
Science 1n Bilingual Classrooms: Interaction and Social Status = Learning
eds ~ Social Studies/Social Science Education: Priorities, Practices and Ne
als--Computer Models in the Context of Competing Social Values = New Undergraduate Engineering Mater
, Soctetal Issue-Oriented Physics Modules Project =
n Continuing Educauon for Industry, Professional Socleiies and Universities = Workshop o
Science, Soclety and the Senior Ciuzen: A Model Educational Program = :
ent of Modullr Courses in Science, Technology and Seclety for University Freshmen and Sophomores = Developm
Mathematics in Soclety. Multimedia Materials for Bth-10th Grade Students =
Computer Literacy and the Impact of Computers on Soclety = Study of Courses in

Educational Computer-Based Models for Socto-Economic- Technological Situations (E-COMSETS) =
Modular Materials on S8oclo-Technoiogical Problems and Issues =
Curriculum and Instructional Material in Applicd Sociology = Development of
Sociotechnical Systems Design Program =
An Associate Degree Curriculum in Solsr Engineering Technology - Phase || =
Facilitating Problem Solviag in High School Chemistry =
" Effects of Processing Style on Problem Solvimg in Mathematics =
Problem Solving in Physics: Models, Experiments, and Instruction =
(.reluon Testing, and Dissemination of Problem Solvimg Instructional Material--Final Phase =" . .
muive Processes and Knowledge Structures Used in Solving Physics Problems = ) Cog
The Microcomputer and Problem Solvisg Processes in Middie School Mllhﬂ'ﬂlllc! =
A Review of Research of Solving Routine Problems in Pre-College Mathematics =
Instaiction-for Problem Solvimg Using the Microcomputer =
The Guided Design Approach to Problem Solving: A Program For Training Junior High School Scicnce Teachers =

v

. The Use of Heuristics in Problem Solvimg: An Expository Study =
Psychology of Equation Solvimg: An Information Processing Study «
h School Students to Stimulate Scientific Problem Solving = v Computer Biology Simulations for Hig
Expert and Novice Mathematical Problem Solving = . .
echnology and Society for Umiversity Freshmen and Sophomores = Development of Modular Courses in Science, T
rocessing = Psychological Problem Space and Motivation in Adolescent Learning: A Study of Information P
Space-Centered Activity Kit for Junior High Science Instruction =
ce Matenal for Instruction in Use of Underground Space = Development of Resour
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. Improving Spatial Skills 1n Pre-College Mathematics through Computer Graphics = 91
ement in Grades 6to = ' Research on Relationship of Spatlal Visualization and Confidence to Male/Female Mathematics Achicy 196 A .
ement in Grades 6-8, = Researchyfon Relationship of Spatial Visualization and Con fidence in Male/ Female Mathematics Achiev 196 B
. . Devel ent of a Mobile Spectroscopy Laboratory = . 161 B
C of Text to Speech for Computer-Aided Instruction = : : 168 F
Aussisted Instruction (CAIl) and Co! -Generated Speech in Mathematics = University Level, Computer- 162 B
Assessment of Mathematics Progr .D. Bishop State Junior College = 181 C.
An Evaluation Model for State of the Art Programs for Professional Engineers = 177 F
N . - . Statistical Analysis of Research Results in College Science Teaching = : 192 E
. Graphic Techniques for Teaching Statistieal Concepts and Procedures’= ' . ’ 167 G
sisted Data Analysis (CADA) for Teaching Bayesian Ststistics and Applications for Research in Science Educa= - Computer As 140 .
> tructional Services for Undergraduate Students of Statistics = Diagnostic and Ins 171 A
The Status of Middle School/ Junior High School Science = | ) 121
in Bilingual Classrooms: Interaction and Social Status = Learning Science.- 118
) - The Next Step: A Computer Facilites Master Plan for Saddleback = 182 A
r Biology Simulations for High School Students to Stimulate Scientific Problem Solving = : Compute 139
Ny = Computer Storytelllag Mathematics for Pueblo Indian UpperElementary Level Stude 84
T Outdoor Biology Instructional Strategies (OBIS)'= . . 162G
. Strategies and Structures in Understanding Geometry = ) ) 193 G
nd Mathematics Textbooks: Text Structure, Reading Strategles and Comprehension = Learring From Science a, 198 A
‘Microcomputer-Based Strategies for Mathematics in Jumor High and High School = o 58
Strategies for Learning Emphasizing the Nature and Role of Concepts = 194 A
Calculator Use and Problem-Solving Strategies of Early Adolescents = . ’ 190G
' . Matenals and Strategies to Improve Women's Access to Sgientific Careers = 162 F
Learner-Controlled Instructional Strategies: An Empirical Investigaipn= 161 D
’ A Strategy/Action Program for Re-Entry of Women in Science = 54
An Investigation of the Structure and Dynamics of Classroom Communication of Science = 193 F
. The Logical, Mathematical, and Psychological Structure of Counting and of Early Number Concepts = . 197 A
Structure of Knowledge and Cogmitive Processes in Organic Chemustry = 153
. Cognitive Processes and the Structure of Knowledge in Physics and Algebra = 197 E
ning From Science dnd Mathematics Textbooks: Text Structure, Reading Strategies and Comprehension = “ " Lear 198 A
The Representation and Learning of Knowledge Structures in Experimental Psychology = 196 F
., Strategies and Structures 1n Understanding Geometry = : 193G
‘Underlying Heuristic and Formal Structures of Probabihstic Thought = 196 E
Cogmitive Processes and Knowledge Structures Used in Solving Physics Problems = 195 C
or Community College = Science for the Non-Science Student at [lhnois Central Coliege: Ar Assessment of Stience Needs f 182 F
- The Relationship Between Student Attitudes Toward the Science Curngulum and Selected Vaniables 195 A
Determinants of Student Entry and Performance in the Sciences = 194 }
Automated Curriculum Analysis, Student Interrogation and Information System = 106
) Curniculum Analysis, Student Interrogation and Information System = 175 D
Early Adolescent Student Reasoming in Mathemancs = 187 C
~ Analysis of Student Skills, Needs and Goals = t 183 G
Conceptual Understanding of Physics Studegts and dentification of Influencing Factors = 195 D
* Conceptual Understanding of Physics Students and Influencing Factors - Phase [ = 158
Research to Promote Science Learning Among Blind Students i Colleges and Universities = ) 118
ce Education for Women, Minonity, and Handicapped Students in Community Colleges = Scien 116
Prepaning Academically Disadvantaged Students 1n Sciences Through Concept-Based Modules = 176 F
stic and Instructional Services for Undergraduate Students of Statistics = Diagno 171 A
; Using a Visual Technique to Teach High Schoo! Students the Concept of Vanabies in Polynomials = 104
Computer Biology Simulations for High School Students to Stimulate Scientific Problem Solving = 139
mproving Studeats' Comprehension of Science Prose = 119
* . Students, Curnculaand Laboratories - A Needs Assessment = 184 A
s and Literacy of Adolescent and Early Adolescent Students An Empirical Assessment = . Computer Awarenes 192 G
thematics Cognition for Beginning College Science Students = : Visual Geometry and Ma 42
Curriculum Project for Middle School Teachers and Studeuts = ) Mathematics Network 44
ructional Model in Human Genetics for High School Students = Anlnst 49
Societys Multimedia Materials for 8th-10th Grade Students = Mathematics in | 53
thematics for Pueblo Indian UpperElementary Level Students = Computer Storytelling Ma 84
: Their Diagnosis and Remediation in Pre-College Students = Mental Errors in Anthmetic Skills 108
" f Science Materials for Early Adolescent Minonty Students = : Developmento 169 C
’ n Teaching Math and Science to Junior High School Studeuts = Impact of Microcomputerso 169 E
Assessment of Placement Needs of Students = 185 B
per Elementary and Junior High School Mathematics Studeuts = ) . Problem-Solving Processesof Up 186 F
erent Levels of Understanding Attained by Physics Students = : Identifying Doff 192 C
tment to and Learning of Science Among Adolescent Students = . - School, Family, agd Individual Influences on Commi 194 E
ematical Perception and Intuition in Pre-calculus Students = Geometric Visualization: Dynamic Graphics to Develop Math 113
ences in Computer Sciefice Problem Comprehension: Studles in Knowledge Orgamzation = ‘ Expert-Novice Differ 187 A
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Interdisciplinary Master's Programs in Building Studies = . 173G
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1 Suomi Colle:c Science Education Assessment Project = o
-~ 8 Education of Working-Level Scientists and Their Sapervisors = Regional Workshop for Continuin
ades 8-10= The Preparation of Sspplemental Instructional Units Based on Current Crustal Research, Gr
. ) ) [ Sapport Centers for Microcomputer Applications in Science Education =
matical Education = ’ Support of Certain Aspects of the 1980 International Congress on Mathe
thematics Education = - Sapport of the Planning Phase of the 1980 International Congress of Ma
s Provided by Industry and Government = A Survey of Continuing Education for Nonacademic Scientists and Engineer
atics = . Survey of Recent East European Literature in Schoo! and College Mathem
: Survey of Science Understanding and Attitudes =
| = Survey of Undergraduate Edpcation in the Mathematical Sciences, 1980-8
. . ‘ ) A Syathests of Findings on Sex Differences in Science Education Research
ts= Analysis and Syatbesis of Mathematical Problem-Solving Processes of Early Adolescen
Schools = Symthesis of Research on Individualized Science Teaching fn Secondyry
s 1n Precollege Saience Education = Projet Syathesis: An ln‘lcrprchvc Consolidation of Research Identifying

The Development of Quantification Concepts: A Syathesls =
Digital System Educational Materials (DISEM Project)y =
A Computer Conferencing em for Peer Evaluation and Commentary on Essay Tests =
A Model Computer-Based Interpretive Syatewp for Science Museums = -
A Microcomputer-Based Laboratory Measurement Systel r Undergraduate Electrical Engineering Lnboutoncs = :
el Continuing Edycation Needs Assessment/Response System in Science and Engineering = A Mod

A Prototype System to Deliver Continuing Education to Engineers = ¢
An Intelligent Videodisc System: Evaluation in Developmental Biology = :
m Analysis, Sludcnl Interrogation and Information System = Automated Curniculu
° Individuabized Science Instructional System = : '
m Analysis, Student Interrogation and Information System = i , -Curriculu
to Include Demonstration of lnlclh.cnl Videodisc System = Extension of TVCALI Project
ics Learning = . Systematic Investigation of the Cognitive Eﬂccls of Games on Mathemat
Socyotechnical Systems Design Program :=
rotection = Instruction Materials and Delivery Systems for an Under graduate Curriculunt in Pest Management for Plant P

Needs Assessment of Continying Education Delivery Systems for Scientists and Engincers Employed in Small, Geographical =
Development of Video Systems for Teaching Meteorology =
Education for Scientists and Engineers: Delivery Systems in Ngrth Carolina = Contsnuing
Psychoacoustic Demonstration Tapes =
Using Non-Formal Contexts io Teach Children Scu:nce =
Using a Visual Techmque to Tesch High School Students the Concept of Variables in Polynomnuls =
Using Microcomputers to Tesch Social Science 1n Junior and Semor High Schools =

tics Network Curriculum Project for Middle School Teachers and Students = Mathema

rucational In-Service Program in Science Careers: Teachers of Grades 4.9 = 4 Self-Inst

o the Graduate Training Needs of Two-Year College Teachers of Mathematics = An Inquiry Int
1th Calculators: Microcomputer-Based Modules for Teschers, Parents and the Public = Elementary Mathematics Concepts w
nt" In-Service Traimng for Middle School Science Teachers = Reasoning Developme

e and Questioning Skills of Middle School Science Teachers = A Wait Tym

A Program For Training Junior High School Science Teschers = The Guided Design Appronch to Problem Solving:

Teaching and Learning in Graduate Geography =
Educa = Computer Assisted Data Analysis (CADA) for Teaching Bayesian Statistics and Apphcations for Research in Science

ent of a Microcomputer Network and Courseware for Teaching Chemical Engineering Design = - Developm

Prototype Mictocomputer Courseware for Teaching High School Algebra =
Synthesis of Resurch on Individualized Science Teaching in Secondary Schools =
Teaching Materials in Microbiology for Community and Junior Collqcs a
Tesching Materials in Microbiology =
Development of Teaching Mnlcrul’or Computer Programming =
Impact of Microcomputers on Tesching Math and Science to Jumor High School Students =
Development of Video Systems for Teaching Meteorology = b
) Planning and Teaching Middle-Schoo! Science =
r (;uphlcs Technology as a Visualization Tool for Teaching Madern Optical Theory in High School and College Phy = Compute
Computer-Oriented Teaching Modules in Geochemistry =
nteractive Visual Graphics = Demo-Graphics: Teaching Population Dynamics in a Multi- disciplinary Fur‘wog with |
Research on Gifted Children in Accelerated Tesching Programs in Physics, Chemistry, and Mathematics =
Graphic Techniques for Teaching Staustical Concepts and Procedures =
Semantics of Arithmetic: Teschimg Understanding and Computational Skill Via Computer =

Model = Learning and Teaching Whole Numbers: An Interdisciplinary Study of an Experimental
ntitative Undersianding to Enhance Social Science Teaching = Qua
Laboratory and Lecture Materials for Oceanography Teacking = Development of
Experimental Partnership for the Reorientation of Teaching = - XPRT-
) 1 Analysis of Research Results in College Science Teaching = Statistica

Developing Science Curriculum Units Using the Teams-Games. Tournlmcnls Instructional Process = -
Increasing the Meaningfulness of Techaical Information for Novices =
Factors that Influence the Technical Updating of Engineers = .
: Development of a General Engineering Techalcian Curniculum =
lynomials - Using a Visual Technique (o Teach High School S(udcnn the Concept of Vanablesin Po
’ Graphic Techniques for Teaching Statistical Concepts and Procedures =
ational Computer- -Based Models for Socio-Economic- Technological Situations (E-COMSETS) = Educ
Associate Degree Curticulum in %llr Engfneering Technology - Phase |l = An
]Khno!ou and the Individual - A School TV Series for Adolescents =
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‘ ‘ ‘Development of Modular Coursesin Science, Technology and Socicty for University Freshmen and Sophomores =
in High School and College Phy = . Computer Graphics Technology as a Visualization Tool for Teaching Modern Optical Theory
Educating Prospective Engineers in Techaology-Related Public Policy =
ovations: The Social Consequences of S¢ience and Technology = . ' Inn
. ng Modules on Public Policy Issues of Science and Technology = ' Decision-Maki
for 3-2-1CONTACT = : Children, Television, and Science: A Detailed Description of Formative Research

Toward Improved Candid Classroom Instructional Television: Guidelines for Program Evaluation and Production =
Science Understanding in Adults Through Television = )
. “* Physical Processes in Terrestria) and Aquatic Ecosystems =
Final Phase = . ' Creation. Testing, and Dissemination of Problem Solving Instructional Material--
: ystem for Peer Evaluation and Commentary on Essay Tests = - A Computer Conferencing S
Learnng From Science and Mathematics Textbooks: Text Structure, Reading Strategies and Comprehension =
Conversion of Text to Speech for Computer-Aided Instruction =

. Learming From Science and Mathematics Textbooks: Text Structure, Reading Strategies and Comprehension =
Detaiied Description of Mathematical Behaviors That Demonsirate Understanding = ‘
Mental Errors in Arithmetic Skills; Their Diagnosis and Remediation in Pre-College Students =
Qut-of-School Settings for Early Adolescents and Their Familics = ' Physical Science Activities 1n
ence for Pre-Adolescent <“Adolescent Children and Their Parents = Qut of School S&
vnuing Education of Working-Level Scientists and Their Supervisors - ~ Regional Workshop for Con

a Visualization Tool for Teaching Modern Optical Theory in High School and College Phy = Computer Graphics Technology as
: 4 Geometric Thinking Among Adolescents in Inner City Schools =
The Development of Applied Scientific Thinking inChildren.and Adolescents =
Mecasuremem and Analysis of Patterns of Logical Thinking

- Research on Thought Processes Used 1n 7th 1o 10th Grade Mathematics =
’ . Heunstic and Formal Structures of Probabilistic Thought = Underlying
ng Education Needs of Engineers- Scientists in the Three-State Ozark Region= . " Continul

Human Sciences Program (HSP); A Three-Year Integrated Human Sciences Curriculum for Middle Schools =

wait Time and Questioming Skills of Middle School ScienceNTeachers =
1n Adolescents = A Study of the Use of Time-Serics Designs for Assessing the Development of Science Concepts
. CEXY: A Tool for Assessing Regional CE Needs in XY Coordinates =
- e Computer Graphics Technology as a Visualization Tool for Teaching Modern Opucal Theory in High School and College Phy

Effects of Tople-Specific Instructional Variables in Eighth Grade Mathematics =
Career Onented Modules to Explore Toplcs in Science (COMETS) =
g Stence Curnculum Units Using the Teams-Games- Tournaments Instructional Process = Developin
for Program Evaluation and Production = Toward Improved Candid Classroom Instructional Television: Guidelines
) The Relationship Between Student Attitudes Toward the Science Curniculum and Selected Vanables =
/ Reasoning Development: In-Service Training for Middle School Science Teachers = .
esign Approach te Problem Solving: A Program For Training Junior High School Science Teachers = The Guided D
An Inquiry Into the Graduate Training Needs of Two-Year College Teachers of Mathematics -
Study of CLE Methodologies Potenuiaily Trsasferable to CESE = . }
The Role of Preconceptions & Representational Transformations in Understanding Science and Mathematics =
Development and Trial of an Integrated Undergraduate Science Major Program =
Graphing 1n High School Level Algebra and Trigonometry for Adults =
An Investigation on the Effect of Field Trips on Science Learning = r
Triton's Comprehensive Self-Assessment of Science Education =
Self-Paced Tutoria) Courses for Mineral Science-Metallurgy Departments =
Tutoria) Review Articles to Update Collegiate Physics Instruction =
A Rescarch Study of Computer-Based Tutoring of Mathematical and Scientific Knowledge =
Technology and the Individual - A School TV Series for Adolescents =
= . : Extension of TYCAI Project to fnclude Demonstration of Intelhgent Videodisc System
Local Assessment of Science Education in the Two-Year College =
N Local Assessment of Science Education 1n the Two-Year College =
Local Assessment of Science Education in the Two-Year College = .
nce onrthe Assessment of Science Education in the Two-Year College = . . Confere
Local Assessment of Science Education tn the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Sctence Education in the Two-Year College =
Study of Science Education in Two-Yecar Colleges =
Local Assessment of Science Education 1n the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College = . )
Local Assessment of Science Education tn the Two-Year College = . e
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year Colicge =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
Local Assessment of Science Education in the Two-Year College =
An Inquiry Into the Graduate Training Needs of Two-Year College Teachers of Mathematics =
A Study of Science Instructional Programs in Two-Ycar Colleges =
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Rotated Title Index FY 1980 and Earlier Years
o -
" U.S. Electronics Industry Continuing Education Effectivity Study = .
mputing Activities and Related Degree Proulmfin U.S. Higher Education = Inventory of Co
g mputing Activities and Related Degree Programs in U.S. Higher Education-Dissemination = Inventory of Co

raduate Mathematics and Its Applications Project ( UMAP) =
dules in Apphcd Mathematics in Higher Education ( UMAP) = .

A World Model for Undergraduate College

_Modules and Monographs in'Underg
. Instructional Mo
Classroom Use =

Instruction Materials and Delivery Systems for an Undergraduate Curriculum in Pest M,nn.;erhém for Plant Protection =

Development of Selected Undergraduate Course

Materials in Applied Mathematical Modeling =

i

(CACHE) = The Development of Module$ for the Usdergraduate Chemical Engineering Curriculum and Continuing Education
. ' Professional Competencies Development in the Undergraduate Engineering Curriculum = ‘
ocompuler'Based Laboratory Measuremem System for Uandergraduate Electrical Engineering Laboratories = Micr

n Inslrucllonll Matenals =
Competing Social Values =

Survey of Undergraduate Education in the Mathematical Sciences, 1980-8] =
Undergraduate Education Improvemenrin Political Science: Innovation i
New Undergraduate Engincering Materials--Computer Models in the Context of
Professional Competence Development in the Undergraduate Engineering Curriculum =

' Adaptable Microcomputer Graphics for Undergraduate Life Science Instruction =

Modules and Monographs in Uadergraduate Mathematics and Its Applications Project (UMAP) =

Development and Tnial of aglntegrated Undergraduate Science

Diagnostic and Instructional

nt of Resource Muerul for Instruction in Use of Undergrouad Space =
Uanderlying Heunistic and Formal Structures of Probabilistic Thought =

Survey of Science Understanding and Att

Use-of Computer Generated Graphic Displays in the Undergraduate Mathematics C= Guidebook for the Implementation and the

Major Program =

rvices for Undergraduate Students of Statstics =

Developme

itudes =

Semantics of Anthmetic: Teaching Understanding and Computational Skill Via Computer = .
ldentifying Different Levels of Understanding Attained by Physics Students =

Investigation of Critical Bné

ctors

Strategies and Structures in Understanding Geomet

ry =

Science Understanding in Adults Through Television =
Invention and Understanding in the Acquisition of Computation =

ongeptual Understanding of Phys
Conceéptual Understanding of Phys

conceptions & R%presempnonll Transformations in Understanding Science
Quantitative Understanding to Enhance Social Science Teaching =
iption of Mathematical Behaviors That Demonstrate Uaderstanding =
Microcomputer Instructional Units (for 1 1thand 12th Grade Mathematics) Usipg SimYlation of Mathem
The Preparation of Supplemental Instructional Units Based on Current Crustal Research, Grades 8-10 =

atical Modelhing -

Developing Science Curriculum Unijts Using the Teams-

nce Learmng Among Blind Students in Colleges and Unjversities = s
ducation for Industry, Professional Societies and Universities = -
University Consortiumto Increase National Effectiveness ¢f Continuing

Education for Engineers =
Fducation for Engineers =

erated Speech in Mathematics =

ineers =

University Consortium

University Level, Compuier-Assiste

iers to the Understanding of Science =

1cs Students and Influencing Factors - Phase |l =
ics Students and Identification of Influencing Fa
and Mathematics = The Role of Pre

Detailed Descr

Games- Tournaments Instructional Process =
Research to Promote Scie
Workshop on Continuing E

to Increase National Effectiveness of Continuing -

truction (CAl) and Compuler -Gen

Tutonal Review Articles to Update C ollegme Physics Instruct )
Amon; Individual Motivation, Work Environment ahd Updating in Engineering = Relationships
Factors that Influence the Technical Updatiag of Engineers =

Problem-Solving Processes of Upper Elementary and

ar Courses 1‘1 Science, ‘Technology and Society for University Freshmen and ¢ Sophomoreg = Development of Modul

Junior High School Mathematics Sludenu =

mputer Siorytelling Mathematics for Pueblo Indian UpperElementary Level Students = Co

) An Urbaa Extension Service Model =
Classroom Process Variables in Urbaa Integrated Jumor High School Individualized Science Programs =
ComputerTown, USA - Bringing Computer Literacy t6 the Entire Community =
A World Model for Undergraduate College Classroom Use =
Multimedia User-Controlied Modes of Continuing Education in Chemisiry =

Validation of the Conn

_omputer Models in the Context of Competing Social Values =

-

e Programs =

nuing Education Achievement of Professional Eng
New Undergraduate Engineering Materials--C

Effects of Topic-Specifie Instrugtional Variables in Eighth Grade Mathematics =
ique to Teach High School Students the Concept of Variables in Polynomials = k Using a Visual Techn

Classroom Process Variables in Urban Integrated Jumor High School Individualized Scienc
ttudes Toward the Science Curriculum'and Selected Variables =

On Using Program Verifiers in Elementary

The Relationship Between Student At
Compulcr Programming Instruction =

Development of Video Systems for Teaching Meteorology =

- Low Cost Approach to Videodisc Education =

] Pro)ccl to Includ¥ Demonstration of Intelligent Videodisc System =

t

e ."iluderus -

An Intelligent Videodlsc System: Evaluation.in Developmental Biology

Visua) Geometry and Mathematics Co;nllion for\Beginnifg College Scienc

a Mulu dm:lp'nlry Framework with Interactive Visual Graphics =

s 1n Polynomials = Using a Visual Technique to Teach High School Students the Conmﬁ"l‘ble

Grades 6 10 = Research on Relhtionship of Spatial ViswaBization and Confidence tb Male/Female Matherhatics ent in
’ Grades 6-8, = ' Research on Relationship of Spatial Visuslization and Confidence in Maie/Female Mathematics Achievement in

nd College Phy = Computer Graphics Techndlo;y as a Vishlizatioa Tool for Teaching Modern Optical Theory in High School a

d Intuition 1n Pre-calculus Students =

ings -
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Rotated Title Index FY 1980 and Earliet Years
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. Analysis of the Child’s Construction of Whole Numbers = 134"
A Longitudinal Study of Women and Minorities in Science and Engineering = ’ - 117
A Strategy/Action Program for Re-Emtry of Women in Science = ' 54
Materials and Strategies to Improve Womea's Access to Scientific Careers = 162 F
“ S Science Education for Women, Minority, and Handicapped Students in Community-Colleges = 116
} : ) «The Worcester Polytechnic Institute Plan = ‘ 169 B
" __ s of Real-World Knowledge: Physics and Arithmetic Word-Problems = Mathematical Representatjon 155
Relationships Among Individual Motivation, Work Environment and Updating in Engineering ) 179G
« Regional Workshop for Continuing Education of Working-Level Scienusts angd Their Supervisors = s 177 C
1 Supervisors = - Regional Werkshop for Continuing Education of Working-Level Scientists and The 177 C
’ and Unmiversities = . Waorkshop on tinuing Education for fndustry, Professional Societies 177D
First World Confefbnce on Continuing Engineering Education = 180 D
A World Model®¥or Undergraduate College Classroom Use = 93 *
Interest Worlds: Precollege Mathematics in a Computer Culture = 73
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L " Key Word / Phrase Index FY 1980 Awards

Ability Identification 137
Abstract Reasoning, 145
Academic Achievement
Achievement Rating 137
Achievement 120, 152,
Activity Learnihg 132
Activity Units 83, 107
Addition 157
Adolescents .48, 53,
Adult Education 41,
Adult Students 112+ W a
Adventure Education 83 v
After School’ Education 45
Algebra -~ 62, 105, 111, 112, 144, 145
Algorithms 89, 153, 157 ‘ ‘.
American Indian Education 84 .
Animal Behavior 86
Annotated Bibliographies 90
Arithmetic 88, 89,7107, 109,
Attitude Change 46
Attitudes 120, 146
Audiovisual Aids 97
Audievisual Communications 86
Autoinstructional Aids 81, 106
Basic Skills 95
Bayesian Statistics 140
Behavior Development: 133
Behavipr Patterns 120 °
138 B
Ituralism 84
Bilingual Education 84, 118
Bilingual Students, 118 1§
Biology Curriculum’ Materials
Biblogy Instructioni 123
Biology 49, .86, 120, 138,
‘Blindness 113
Career Awareness
Career Change
Career Choice
Career Education
Career Planning
Careers 53
Case Studies (Education)
Case Studies 122, 135

118, 136, 155

P

154

84, 89, 120,

133, 147, 148
141 . . :

o

156

134,
?

-9

139
“
. 48

117

3,
53
53, 114, 117

ss, 117

146

65
Chemistry Instruction 90,
Chemistry 90

Children 106, 149
Citizenship Education. 66
Clas®room Communication 152°
Classroom Observation Techniques
Classroom Research 122, 152
Co-curricular Activities 99
Cognitive Ability 136
Cognitive Development 125
Cognitive Measurement I48., 155 !
Cognitive Objectives 133, 144 -
Cognjtive Processes . 43, - 74, 114, 115, 119, 123, 132
135, 142, 144, 145, 148, 150, 152

153 -

134, 152

2

1

. 153, 155, ‘156, 157
matics, 81, 130 .
78, 88
61, 117,

College' Mathe
College Science
College Students
Colleges 130
Communication Skills
Community Involvement
Community Programs 41
Community Services 41
Comparative Analysis 121, 123
Computer Assisted Instruction

14}

74
83

[

39, 43, 47, 50,
56, 59, 61, 62,
\72, 73, 76, 78,
80, 81, 84, ‘89,
94, 95, ‘98, 99,

N

Aruitoxt provided by Eic:

*Educational Tclc\(ision )

i

Compyter Assisted Instruction 103, 105,109, 112, 113
K O © 133, 139, 140, 157 ’

Computer Gra&itcs 39, 43, S6, 59,-.61, 62,
s 72, 79, 81, 92, 95, 98,

112, 113, 157

Computer Literacy 40, 41,79 - Y

Computer Oriented Programs "63, 72, 73, 111
Computer Programs 44, 65, 84, 90, 133, 155 -
Computer Scjence Education 41, 72, 73, 80
e ’ 111
Computer Science 140 .
Computer Storage Devices 103
Computers =41, 47, 50 .
Concept Formation = 74, 10S, 125, 134,
Conferentes 122 .
Consortia 57, 67, 78
Content Analysis 122,
Context Clues 122
Continuing Education
Contracts 68
Copyrights 68 )
Cost Effectiveness 68, 100
Creativity 139
Critical Thinking 126

. Cross Age Teaching 51
Cultural Differences. 128
Curriculum Design. 60
Curriculum Development

70
103

135, 144, 158

126

56, 117

L

49, 51, 65, 66, 70, 78
80, -84, 111, 131

46, 61, 83, 97,98, 102
63

Curticulum Enrichment
Curriculum Evaluation
Curriculum Guides 52
Curriculum Planning 106, 121 .
Curriculum Research 120, 122, 146, 148, 153
Data Analysis 130, 139, 140, 142 -
Data Bases 44, 76, 90, 99, 103,
Decisigm Making 147
Demography 147
Demonstra;ionyPrograms 64
Demonstration Projects 64
Developmental Psychology 150
Diagnostic Teaching 109
Diagnostic Tests 109
Dial Access Information Systems
Digital Computers 103
Disabilities 115 .
Discovery Learning 139, 153
Discussion (Teaching Technique)
Earth Science 97
Ecology 79 -
‘Educational Alternatives 106
Educational Assessment 140
y Educational Attitudes 116
_Educational Cooperation = 67
Educational Diaghesis: .- 109
Educational-Games 39, 95
Educational Intervention Ii
Educational Media 72
Educational Planning 146
Educational Research 126 - | Ch
Educational Technolw 4, 47, 57, 59, 63, 0
) 72, 76, 178, 79, 8, 84
98 ‘
86, -149 ) o

o

106, 120

106 ,

*

49

¥

.-

.

Elective Subjects 128
Elementary School Curriculum
Elementary School Mathematics
Elementary School Students 51
, Energy 99
Engineering Education

39, 47, 89, 95

ss, S7,. 63, 65, ‘88, 100 -
102, 103, 138
Engineering Technology 63 -
 Engineering 100, 117, 137,
Engineers 150, 155, 156

-

145 ,
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Key Word / Phrase lnd?x'FY 1980 Awards

Environmental Influences ’ : : , Interviews - 115, 117 ' .
Error Patterny 109 , S ' ~ Junior High School Students ~ 46, 59, 70, 154
Ethnic Studies\ 118, 128 - : Junior High Schools 64, 74, 83, 121, 133
Ethnicity 11 e, T - Laboratory Equipment 90 ]
Ethology .84, 86 . o Laboratory Experifnents 89, 90, 98
Evaluation Methods 40, 115, 120, 140, 150, 154 _ Laboratory Techniques 90
Evaluation 40, 121, 132, 147, 152 . - Learning Activities 111, 145
Exhibits 64 ‘ . B ’ . Learning Centers .95
Expectation 156 : : ’ : “ Learning Difficulties 157
Experiential Learning 83, 107, '118 Learning Modules 79, 102, 106
Experimental Programs 149 - ) . Learning Motivation 116, 150
Experimental Psychology 63, 64 BN ' " Learning Problems ~ 109, 11§
Experimental Teaching 125 ‘ Co Learning Processes 111, 125, 132, 135,
Expositions -~ 64 ) N ) . Learning Theories 119
Extension Education 86 : : Lifelong Learning 150
Feasibility Studies 150 ) Literature Reviews 90, 142
- Females 40, 48, 55, 152 ‘ ' ' Logical Thinking 39
- Field Trips 83, 107 . ' : Longitudinal Studies 40, 117, 120
‘Figurative Language 132 ' : Low Achievement 51 :
Film Production . 86 . Manufacturing, 63
Films 97 . Mass Media 149
Financial Report 131 ' _ Material Developgpent 50, 102
Foreign Nationals 102 o ' : Mathematical Applications 67, 135 :
Fourier Optics 6} . Mathematical Concepts 89, 92, 98, 105, 107, 113, 134
Futures (of Society) 94 : , " 144
Games 44 . Mathematical Models 62, 81
General Science 146 _ ' S . Mathematics Anxiety 53, 114 ’
Genetics. 48, 49, 52, 123 . » Mathematics Curriculum 39, 44, 47,62, 70, 73
Geblogy 97" 2 ' : o 98, 131, 133, 134, 148
Geometric Concepts 81, 113, 148 ‘ ) e Mathematics Education 59, 112, 142
- Geomeyry 39, 41, 43, 6, 148 . Mathematics Instruction ~ 39, 43, 46, ‘51, 56, 67
Global Approach 94 : ) o » 80, 81, 89, 92, 94, 95
Graduate Education = 57 ' 111, 113, 128, 130, 131, 134
Graphs. 112 . . 144 .
Group Status 118 ' Mathematics Materials ™ 43, 44, 51, 62, 67
Groups 135 o . . ’ Mathematics Teachers 131
Hand Calculators 47 . . Mathematics 41, 45, 46, 47, 53, 57, 66, 70
*Handicapped Students 116 : : : ' 83, 84,. 90, 97, 113, 114, 117, 125
Handicapped 115 . ) 134, 135, 145, 155 :
Heredity 49 . . B Measurement Instruments 100,153 -
High Schoot Curriculum 97 - Measurement Techniques 100
High School Students 49, 62, 103, 105, 138, 139, |’,58 ~*  Media.Research 149
-High Schools 137 ) . " Meetings * 131 .
Human Development 49 ) Mexican-Americails 114
. Humanization 88 ) o : Microbiology 51, 52 :
Improvement 156 ' ’ : : Microcomputers 39, 41, 44, 47, 50, S6, 59, 65
Individual Instruction 112 ’ - ' 70, 76, 79, 81, B9, 94, 95, 98
Induction 98 i : 100, 109, 112, 113, 133 L
Information Dissemination 48, 55, 57, 63, 65, 68 . Midd)e Schools 44; 74, B3, 89, 121, 133, 135, 146
' 76. 78, 99. 102, 103 } .o® 151
Information Networks ~ 78, 106 . " Minimum Competencies 88
Information Processing 44, 57, 122, 123 : Minorities 116,. 148 oo
Information Retrieval 76, 90, 99, 106 . . Minority Group Children 89 :
Information Services 57 ‘ Minority Groups 53, 55,84, 114, 116, 117, 128
Information Systems 76 . ) ’ 138, 152
Inservice Teacher Educatjpn 74 ’ o Models 47, 123, 136 !
Instructional Films § 68, B84, 86 Motivation Techniques 62
Instructional Improvement 115, 116 . Motivation 150, 156
Instructional Innovation 67, 73, 158 Multilingualism. "~ 39 % .
instructional Materials 46, 50, 52, 61, 63, 68 ‘Multimedia Instruction- 53 “
: 80, 83, 84, 94, 97, 100 Museums . 99 ..
102, 103, 105, 107, 111, 112 ' Nonschool Educational Programs 45, 83
122, 146, 148, 157 Number Concept Development 134
Instructional Technology 39, 47, 103, 113 Number Concepts 56, 142, 157
Instrumentation \] 14 : : Observation - 123
interaction Process Analysis- 118 : - : Occupational Guidance 138
Interaction 44, 117, 151, 152 : Online Systems 76, 90
interdisciptinary Approach 80, 84, 94, 125, 135 Optics 61, . 99
Interest Scales 138 . - Organic Chemistry 153
Interinstitutional Cooperation 67 ) _ Orientation 92
Intermediate Grades 83 . . : Parent Participation 83
International Educational Exchange 131 ) Parks 107 . .
Internatiqnal Studies 94
Intervention 39, 40, 146, 154

)
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Peer Acceptance = 128
Perception 153
Performance 155

" Photographs 97
Physical Disabilities 5S
Physical Sciences 60
Physics Curriculum 78, 158

Physics Instruction
‘Physics 49, 145, 155, 157
Physiology 52 '
Piaget 60

Planning 106

* Playgrounds . 107

Policy Formation 147 \ '
Postsecondary Education 55
Predictor Variables 118, 136
Primary Education 134
Private Agencies 131

Problem Solving 43, 46, 50, 55,

50, 61, 76,78, Ib‘l, 158

70,

Key Word / Phrase Index FY 1980 /

Science 102, 106, 114, 117, 118, 120, 135, 136, 145

i 146, 148, 150
Scientific Attitudes 116, 120, -

Scientific Concepts ‘99, 115, 119, 125, 141, 155, 158

Scientific Literacy 66, 123, 125, 136, 137, 140, 141

] T I 147, 149 ' .

N Scientifislethodology 45, 50, 132
Scientific Principles 132
Scientists 149, 150
Secondary School Mathematics 53, 56, 59, 62, 70

i : 81, 98, 113,. 114
Secoridary School Science 158 i
.Secondary School Students 61, 80, 97, 141
Seéminars 141 )
Sensory Experience 107
Sex Bias 116
Sex Differences 128, 136,137, 152
' . Simulation 44, 81, 94, 139
78 : Skill Development 43, 46

92, 95, 119, 123, 132, 133, 135 Slides 97

139, 144, 145, 155

Professional Continuing Education
Professional Education 57
Program Administration 68
Programmed Instructional Materials
Programmed Instruction 62
Programming 113
Projects 135
Prose 118, 119"
Psychological Studies 156

. Public Agencies 131

- Public Education 141
Public Libraries 41
Pueblo Indians 84
Questioning Techniques 39, 83, 151
Questionnaires 40, 117, 132
Racial Attitudes 114
Reaction Time 151
‘Reading Ability 119 ) }
Reading Comprehension 119, 122
Reading Diagnosis 119
Reading Processes 119
Reading Skills 119
Recreation 107
Reinforcement 133
Remedial Arithmétic 109
Remedial Programs 109
Research Methodology 154
Research Projects 142
Research Utilization 126, 149
Resource Centers 76 -
Response Mode 151
Retention 131, 132
Role Models 48
Role Perception 48
School Community Programs 83
Schooi Surveys ' 130 a
Science Activities 107
Science Careers 40, 48, 55
Science Courses 121

Science Curriculum 74, 121, 122, 132, 146, 153
Science Education ss, 60, 70, 74,

. 118, 121, 125,
Science Experiments 45 ,
Science Fairs . 64
Science Instruction .76, 79, .80,

123, 137, 151,
Science Interests 40, 48 -
Science Laboratories 90
Science Literacy _115
“Science Materials
Science Programs 121 .
Science Teachers- 74, 123, 151

Science 44, 47, 53, 59, 74,81,

*
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103, 156 - .

90, 95 >
140, 154

121, 122 Testing

45, 49, 76, 103, 119, 149

Social Bias 116
Social Experience 118
Social Factors 114, 135, 136, 147
Social Influences 66, 147 v
Social Psychology 128
Social Responsibility 66, 88
Social Science Research 150
Social Sciences 80 -
Social Studies 111
. Social Values 88
Space Scienges 60
Spatial Perception 92 . ¢
State-of-the-Art Reviews 130
Statistical Analysis 126, 140, 144
<" Story Telling 84
' Student Attitudes 40, 114, 147, 151, 154
Student Behavior 151, 152, 153
Student Creativity 139 ©
! Student Participation 46
Students 114, 115, 118, 157
Subtraction 157 \
’ Suppiementary Education 107
b Surveys 40, 121, 147
Symbols (Mathematics) 105, 144

Synthesi 121, 136 *
Teacher Attitudes 70
Teac havior 151, 152, 153 ’

. Teacher Education 44
Teacher Guidance 139
~ " Teacher Response ~ 70, 151
Teacher Role 146
& : Teaching Guides = 52, 146
Teaching Methods 52, 126
Teaching Styles - 74
Teaching Techniques 59
) , Technical Education 156 \ .
- Technological Advancement 66, 88
I3 Technology 60, 117
Televised Instruction = 113
Television Curriculum- 149
Television Programming 149
Television Research 149
Television 57, 148
A Test Results 139, 147
Test Validity 138
132, 140, 145
158 : S Textbook Publications 68
' : Textbook Research 122
Theoretical Models 134, 147
. Thought Processes 125 .
Time Factors (Learning) 154
Transportation 99 ¢
Trend Analysis 130, 147 ‘
100 Trigonotetry 111, 112
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Two-Year Colleges 130 . ) ’
Undergraduate Study  43,, 130

. Undergraduates 105 '
Units of Study (Subject Fields) 157 !
Universities 130 :
Urban Schools 148 )
Verbal Learning -- 132,453 - ... . . .. ... . . - . ) i .

-

Videotape Recordings 57, 74, 97 - coe
Visual Aids 105 ) :
Visual Learning 132, 153 .
Visual Stimuli 105
, Visualization 43, 60, 112 )
’ Whole Numbers 133, 134 L ! . o
Women's Education 48, 53, 55 ) * T .
‘du, °n 40, 116, 138 A i . s .
Womens Studies 117, 137 : ] .
Workshops 102 . . i
World Affairs 94

World Problems 94 : . P
Youth Agencies *~ 45 '
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Ann Piestrup ” . ‘ ’ : >
Advanced Learning Technology _ » ~f
13800 Skyline Boulevard

Woodside, CA 94062

!
o

Young children can learn fnathematics in a playful, interactive manner using today’s .
.microcomputers. Games, inquiryAearning sequences, and puzzles can be programmed on a low-cost,
powerful computer with color graphics, natural sounding speech, music, and a variety of input devices.
Children can use a joystick, a graphics tablet, a light ‘pen, and a special children’s keyboard to explore
mathematics concepts. . ' _ . ' C :

The project will develop microcomputer software which will enable children aged 7 and 8 to discover-
geometry concepts and to develop logical thinking. - The microcomputer programs will be paced and
sequenced to provide a dynamic learning environment for young children. -7

Some computer programs will be prepared in three versions: with standard English, Black standard -
English, and Spanish voice prompts. Teachers’ manuals for each program will be written in Spanish and
English. The programs will be designed for gifted children as prototypes of a mathematics enrichment
~ curriculum on microcomputers. Commercial publication will be sought. ;

(

AMOUNT: $130,000* | AWARD NUMBER: SED80-12510

AWARDED: 709-10-80 NSF PROGRAM MANAGER:
TERMINATES:  02-28-82 - Mary Ann Ryan

PROGRAM: Development in
Science Education

DISCIPLINE: Software Systems/Computer Science
Mathematics Education
TARGET AUDIENCE: Grades 2-3 . : _
DESCRIPTORS: Elementary School Mathematics; Mathematics Curriculum; Mathematics-
‘ Instruction; Computer Assisted Instruction; Microcomputers;
Instructional Technology; Educational Games; Computer Graphics;
Logical Thinking; Geometry; Multilingualism; Questioning Techniques

* Funded in part by the National Institute of Education.
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Science Intervention Programs for Girlsf Follow-up Study and Evaluation Kit

Sheila Humphreys

Mills College . :
Math/Science Network
Oakland, CA 94613

The project is composed of dchloptﬁcnt and research components related to evaluation of the
effectiveness of intervention programs designed to increase girls’ science interest and participation. The
project will be carried out in conjunction’ with the Expanding Your Horizons conference program
sponsored by the Bay Area Math/Science Network. The program is now in its fifth year of operation.

The research component of the project will consist of a study of conference participants’ attitudes,
follow-up activities, and career and educational plans. The study will be conducted by means of a
post-conference mail questionnaire. Participants will be surveyed either 6 or 9 months after attendance at
the conference (two samples). Approximately 25-30 percent of 4,000 expected participants will be
surveyed. S ) : '

The dévelopment component wﬁi'lllﬂlonsist of the development, evaluation, and dissemination of an
evaluation kit for organizers of simflar intervention programs. The kit will ‘contain information,
instrument samples, and a model for implementing effective program evaluation.

L &
1 - ) i{;‘

AMOUNT: $90,200* AWARD NUMBER: SED80-16785
AWARDED: 08-08-80' NSF PROGRAM MANAGER:

TERMINATES:  02-28-83 : Gregg Edwards
' - . PROGRAM: Development in
Science Education '

DISCIPLINE: *  Multidisciplinary Sciences
- Mathematics, General/Mathematical Sciences
TARGET AUDIENCE: Females; Grades 5-12 ‘ :
DESCRIPTORS: _ Females; Womens Education; Science Interests; Evaluation; Intervention;
~ Science Careers; Surveys; Questionnaires; Evaluation Methods; Student
Attitudes; Longitudinal Studies

VAR
* Funded in part by the Research in Scienceé Education (RISE) Program.
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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, CA 94025 ’ s

. Acomputer literacy project, ComputerTown USA, was developed in 1979 to give 27,000 residents of
"'the Menlo Park, California community an opportunity to have direct experience with a microcomputer.
The effort to date has been a grass roots, low-cost, volunteer-based project to bring technology to both
children and adults. It utilizes the resources of the public library, recreation center, local business
locations, and donated hardware and software. In the next three years the project intends to expand its
goals to encourage computer literacy beyond the Menlo Park community. Plans include the following: (1)
continued publication and distribution of a monthly bulletin; (2) an expanded set of courses and
workshops for children and adults; (3) establishment of computer literacy experiences in community
locations outside the public library; (4) presentations of papers and workshops on the project at major
library and education conferences; and (5) development of a descriptive model to encourage other
communities to establish their own versions of the project. Evaluation plans involve quarterly
examinations of community residents and statistics on uger publication. The model will be assembled as
an implementation package which will be disseminated through community centers. Monthly bulletins
~ and implementation packages will be forwarded to 500 libraries nationwide.

Y

AMOUNT: $224,100 AWARD NUMBER: SED8O0-15964

AWARDED: 09-10-80 NSF PROGRAM MANAGER:
TERMINATES:  02-29-84 Dorothy K. Deringer

PROGRAM: Development in
Science Education

—
DISCIPLINE: Computer Science :
TARGET AUDIENCE: Children; Adults; General Public .
DESCRIPTORS: ‘ Computers; Computer Science Education; Comiputer Literacy; Public
' Libraries; Community Programs; Adult Education; Community Services;
Microcomputers: ,
J | . Section 11 41
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Visual Geometry and Mathematlcs Cognition for Begmmng College Scnence
Students

Kristina Hooper

University of California at Santa Cruz
1156 High Street
Santa Cruz, CA 95064

Mastery of basic concepts in mathematics is essential to gain access to the scientific and technical
professions. But many students—especially women, re-entry, and minority students—enter higher

education with math deficiencies. Skills in visualization and translating between visual and verbal forms

(critical prerequisites to much of math cognition) often are ignored in traditional, verbally dominated
math instruction. These skills can be strengthened by using computers to present the visual aspects of
math through interactive graphics and to provide training in visualizing patterns and then transforming
them to symbolic forms. N .

This project will develop prototype materials for a precalculus-level course in Visual Geometry ‘at
the introductory college level. As preparation for materials development, the project will perform the -
following: (1) analyze the current difficulties and attitudes of students interested in science careers but
without the normal self-confidence and prcparatlon (2) develop techniques for evaluating and improving
skills in spatial visualization and visual-verbal translations; (3) collect and characterize the impact on .
students of current materials in visual problem solving and geometry; (4) assay the introductory science
curniculum of UCSC for the demands placed on math understanding; and (5) develop specificatigns for
computer equlpmcnt needed for interactive visual mstructlon Expected outcomes include documented
techniques for a “new generation” of learning matcnals, example materials, and insights into the role of
visual modes of representation in math cognition and in overcoming problems some students have in
beginning science college courses. - :

AMOUNT: $235,174 - ' AWARD NUMBER: SED79-19778

AWARDED: 06-13-80 NSF PROGRAM MANAGER:

TERMINATES:  12-31-82 Gregg Edwards .
' ‘ ! PROGRAM: Developmeént in
Science Education

- DISCIPLINE: Geometry/Mathematical Sciences
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TARGET AUDIENCE: College Freshmen; Females; Minorities
DESCRIPTORS: Mathematics Instruction; Mathematics Materials; Skill Development;
: * Undergraduate Study; Geometry; Cognitive Processes; Visualization;
Problem Solving; Computer Graphics; Computer Assisted Instruction

[
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Mathematics Network CurﬁcﬁTum Project for Middle School Teachers d-
Students

4

7 » ¢
Diane Resek

San Francisco State University
1640 Holloway Avenue | ' -

_San Francisco, CA 94132

This project, for the introduction of microcomputers into the middle school mathematics
curriculum, has three objectives: the development of seven curriculum prototypes (Units), a model for the
teachers, and the development/implementation of a computer communications system (Network) to
bring together the separate classrooms. The computer activities will stem from classroom activities that
utilize the manipulation of real objects and/or the activities of the students themselves. Each Unit
incorporates five elements: games; simulations; classroom activitiés; data storage, retrieval and
processing; and interclassroom mtcracugn Dynamic software will be developed to provide both structure
and freedom for student manipulation of data and interaction with the mathematical content and
concepts. The Network will provide for interaction of students and classrooms with each other, teachers
with each other, and all of these with the umvcrsnty data base. The interaction will enhance participation
and motivation of both students and teachers. The project will disseminate mformatlon at professional
mectmgs and will explore the possibilities of commcrcnal publication of the materials.

AMOUNT: - $130,811° - AWARD NUMBER: SED80-12465

AWARDED: 09-17-80 . . ) NSF PROGRAM MANAGER:
TERMINATES: 02-28-83 , Dorothy K. Deringer

PROGRAM: Development in
Science Education/National
Institute of Education

]

DISCIPLINE: . Software Systcms/Com}:utcr Science -
. Mathematics Education
TARGET AUDIENCE: Grades 5-9 '
DESCRIPTORS: Mathematics Curriculum; Middle Schools; Data Bases; Teacher
' Education; Computer Programs; Interaction; Educational Technology;
Games; Simulation; Information Processing; Mathematics Materials;
Microcomputers

* Funded in part by the National Institute of Education.
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A Science Course for Youth in Infonﬁal Settings: Learning to Experiment
) ‘ f

-

Alan J. Friedman

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

- This project will develop a compact science. program for use in non-scl/ool settings (e.g., camps,
scout troops, youth groups, parks, and museums). Thé program is designed to teach early adolescents to
understand controlled experiments. The science program includes an eight-lesson class for children aged
10-14, along with written materials for the student (Experimenter’s Guide), for the leader (Leader’s
Guide), and for the training of new leaders (One-Day Workshop Guide). In addition, project staff will
refine evaluation instruments developed during the pilot study that will provide a measure of change in
students’ undcrstandi.nlg of controlled experiments. _

The user.of these materials will be able to present a course entitled Leamning to Experiment and to
evaluate its effects upon student understanding of controlled experiments. In addition, the written
~materials will cngbl; users to conduct a one-day workshop for the training of new leaders who do not have

a formal science education background. _ ' :

Formative evaluation of the curriculum materials will be conducted throughout the development
_process of the three-year project. Summary evaluation will examine the effectiveness of the written
~ materials for students and leaders.

' The experiments used in the project all involve model rockets.

J

AMOUNT:  $120,640 | AWARD NUMBER: SED79-18976
AWARDED:  03-18-80 "~ NSF PROGRAM MANAGER:
TERMINATES:  12-31-83  CarlJ. Nacgele

PROGRAM: Development in
Science Education :

DISCIPLINE: Problem Solving/Education
Acronautical Engineering
TARGET AUDIENCE: Grades 7-9
DESCRIPTORS: Science Experiments; After School Education; Youth Agencies; Science
A Materials; Scientific Methodology; Nonschool Educational Programs«

Section 11 45-

'aN




Robcrt Karplus ' ‘ ' \
University of California at Berkclcy ' ' .
Lawrence Hall of Science

Berkeley, CA 94720

i

This 18-month project will develop and test four two- to three-week modules that will enhance
mathematical reasoning of ez’uly adolescent students. The modules will concentrate on aspects of
mathematics which require the following reasoning skills: problem solving, estimation, graphing,
relations among variables, data interpretation, and probability. These skills have little emphasis in
currently used junior high scflool mathematics programs. The design and teaching approach will be in
accord with developmental principles of learning that emphasize active participation by the learners. The
modules are intended to mérease mathematical literacy, produce a more favorable attitude toward
mathematics, and prepare students more effectively for high school algebra courses. Formative evaluation
from female students and members of minority ethnic groups will receive special attention so that the
modules will address the needs of these students without being aimed exclusively at them.

This project is the first phase of a planned two-phase program to develop 15 modules. In the second
phase, 11 additional modules would be written, and all 15 modules would be field tested nationwide.

Commercial publication of the materials wil{bc sought. ) 7
AMOUNT: $238,600 AWARD NUMBER:)SED79>-26662
AWARDED: 06-02-80 NSF PROGRAM MANAGER:
TERMINATES: 09-30-82 Raymond J. Hannapel

PROGRAM: Development in
Science Education

DISCIPLINE;: ) Mathematics, General/Mathematical Sciences
TARGET AUDIENCE:  Grades 7-9 . S
DESCRIPTORS: Mathematics; Junior High School Students; Skill Development;

Mathematics Instruction; Instructional Materials; Problem Solving;
Curriculum Enrichment; Student Participation; Attitude Change
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Elementary Mathematics Concepts with Calculators: Mjcrdcomputer-ﬁased
““Modules for Teachers, Parents and the Public

. )
| | ; &
John David Miller Y, *
Jniversity of California at Berkeley : -
Lawrence Hall of Science ‘ - ~
Berkeley, CA 94720 S (/4 ~

. . , . '

This| project will develop a pilot instructional program designed to promote the use of hand
calculators in fourth, fifth, and sixth grade mathematics. The delivery system will consist of three highly
interactive microcomputer-based programs tq be used with a micfocomputer located in the school where
it is accessible to teachers and the public. This program will enable teachers to begin using many kinds of
calculators together with any regular mathematics text. A subset of this instruction will explain to parents
and the general public the uses of calculators in the classroom add will enlist their support for' the
program. Ttie module will be tested with 12 geachers in two schools and 8§ a museum exhibit where it will
be used by the general public. The evaluation will be formative with/emphasis on teacher feed-back.
Information will be collected on content, necessary supporting material, time and frequency of use of the
module, and impact of the modules on classroom use of the calculator. The principal product of this pilot
project will be demonstration of the viability of the concept. Dissemination will occur through
professional groups, the State Department of Education, and an NSF program for dissemination of

information.in science.
\

AMOUNT: $98,027 AWARD NUMBER: SED79-19000

AWARDED: 04-29-80 NSF PROGRAM MANAGER:
TERMINATES:  04-30-82 Harold J. Stolberg

PROGRAM: Development in

~ . ' )
Science Edycation

DISCIPLINE: Mathematics Education

TARGET AUDIENCE:  Grades 4-6

DESCRIPTORS: Computer Assisted Instruction; Elementary School Mathematics;
: Mathematics Curriculum; Instructiofal Technology; Educational
Technology; Computers, Hand Calculators; Migrocomputers

~
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Role Models for Adolescent Girls in Science and Mathematics

)

J N \;/
Jane Permaul , - '
University of California at Los Angeles ° '
405 Hilgard Avenue . »
Los Angeles, CA 90024 ) .
. . - 4 )

The goal of this project is to develop, test, and disseminate information about an easily replicable
mddel program that will increase science/math career awareness among junior high school -girls,

‘especially  girls frogx schools with large ethnic minority populations,
Twenty-four female UCLA undergraduate science majors (including a high propottion of minority

* women) will be selected and trained to offer themselves as role models in junior high schools. After
- receiving 20 hours of training, the students will form five teams, and gach team will lead science career

3

workshops for girls at four schools. Each undergraduate will give 24 additional hours of service in
appropriate formats, such as participation at science club meetings or work with the school guidance
counselor. The project will be formally evaluated. : o ' A

Project results will be documented and disseminated through the production and distribution of a
descriptive booklet, a tape-slide presentation, conference presentations, and publication in professional-.
journals. o .

v-

AMOUNT:. . $30,690* | AWARD NUMBER: SED79-19023
AWARDED: 08-08-79° BV NSF PROGRAM MANAGER: -

TERMINATES:  02-28-81 o Mary Ann Ryan’
S - PROGRAM: Development i
Science Education

)

DISCIPLINE: Science Educatior

TARGET AUDIENCE:  Grades 7-9; Females; Minorities_ _ '

DESCRIPTORS: Adolescents; Females; Womens Education; Role Models; Role

5 o Percdption; Career Awqrén’css; Information Dissemination; Science
' Careers; Sgignce Interests ' .

*

“ ¢

* Cumulative amount. Fiscal Year 1980 award: $2,790.

B s o .
. . : ’ .
Lo : f L o
i . ' , .
.
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An Instructional Model in Human ngeticswfor. High School Students

Faith M. Hickman , '
Biological Sciences Curriculum S\ty)y Company ‘ a

P.O. Box 930 -

Boulder, CO 80306 7

- w _ i -

The goal of this project is to design, develop, evaluate,’and disseminate a module in human genetics
for high school students. This mfodule will be a self-contained curriculum that has the flexibility to provide
from four to six weeks to a full semester of integrated classroom instruction. |

The proposed module will introduce students to both the problems and the potentials of human
genetics as illustrated "through extant mechanisms of prenatal diagnosis, genetic counseling, genetic '
screening, family planning, and treatment of heritable disorders. The module will be interdisciplinary,
allowing it to be integrated into-the existing curriculum. It will replace more traditional plant and animal
genetics in the science curriculum and prdvide timely social/value issues for analysis in the social and
behavioral sciences. / ' _ ’ '

Content will be communicated through a variety of instructional strategies including transparencies,
study card sets, a filmstrip.or sound-slide program, and instructional games. Foremost will be discussion
and: laboratory investigations. Readings for the module will be presented in a “magazine” format.
Teachers’ materials will provide detailed day-by-day “lesson plans” and strategies for presenting each
activity, for individualizing the-instruction, and for-facilitating student learning. R

" Extensive review and field testing of materials will involve a wide variety of subject matter
specialists, teachers, and parents. Commercial publication is .planned as the primary means of
dissemination. o ' -

{ )

AMOUNT: . $212,911 AWARD NUMBER: SED79-18983

AWARDED: ‘ NSF PROGRAM MANAGER:
. TERMINATES:( 11-30-82 ). . 'Raymond J. Hannapel
' L . " PROGRAM: Development in .
’ h ' Science Education
DISCIPLINE: . Genetics/Life and Medical Sciences
TARGET AUDIENCE: = Grades 9-12 . ' ~
DESCRIPT(?RS: Curriculum Development; Genetics; Human Development; High School
_ Students;» Biology; Discussion (Teaching Technique); Heredity; Science
. ' Materials ' T -
~ - ' i} - ~ Section I 49




'Development of Problem Solving Skills in Physics/Electrostatics

3
.

Neil Ashby -
University of Colorado
Boulder, CO 80309 .

3

X

Instructional materials for solving electrostatics problems in introductory physics courses at the
college level will'be developed. These materials will teach how experts and good students go about solving
problems—how they come up with possible approaches to solutions, and how they reject early approaches

. which don’t seem to:be working. During the first year, some recent experimental methods developed by °

researchers of the psychology of problem solving will be applied to describe the skills and ideas that
experts and good students use in thinking about specific problems. These include the following: anajogies
used to analyze each type of electrostatic problem; what particular cues are looked for to confirm or/reject
the usefulness of those analogies; and which background concepts of physics are used for what type of
problems.” During the second year, sample instructional materials will be developed and used with

~ beginning students to teach these skills. A few lessons will be programmed in the BASIC language for use

with an inexpensive microcomputer to evaluate the effectiveness of computer-aided instruction in -
scientific problem solving.
{

AMOUNT: $72,935 ~ AWARD NUMBER: SED79-19012
'AWARDED: 04-15-80 - NSF PROGRAM MANAGER:

TERMINATES: 11-30-82 Gregg Edwards
. PROGRAM: Development in
Science Education

DISCIPLINE: . . Solid State Physics

TARGET AUDIENCE: . Undergraduates -

DESCRIPTORS: Instructional Materials; Physics Instructioh; Computer: Assisted

Instruction; Material Development; Problem Solving; Scientific
Methodology; . Microcomputers ' . : ‘ v

50 Section II.




* Personal Computers and Cross-Age Instruction

’ +
, .

S

Marc Swadener

University of Colorado . ,
School of Education o ot
Boulder, CO 80309 -

4

Cross-age tutoring and the use of personal computers will be combined to enhance the level of basic
mathematics skills of low-achieving sixth graders and to increase the number of students enrolling in high
school rhath and science courses. The project will evaluate the use of microcomputers as instgyctional °
tools and develop effective applications in education. The plan includes identification of 60 low-achieving
sixth grade students and 60 non-math/science oriented, able tenth grade students. Half of each group. will

" be randomly assigned to control groups. During the first semester of the program, 30 tenth graders will
study specific areas of math weakness of 30 sixth graders and will develop microcomputer courseware for
them. Each tenth grader will tutor one sixth grader during the second semester, using and further

developing courseware. A tested instructional strategy, a curriculum for high school students, and
computer software will be produced. Interviews with students, tutors, and teachers will be conducted as
part of the evaluation process. Program effectivencss will be measired by achievéiment tests for sixth
graders, problem solving tests for sixth and tenth graders, and change in enrollment in 1 1th grade science
and math courses. Dissemination of résults will take place at national conferences and in professional

journals. Computer software will be available for publicatitfn.

¢

AMOUNT: $84,917 ) : AWARD NUMBER: SED79-18974

AWARDED: - 05-08-80° . . © NSF PROGRAM MANAGER:

TERMINATES: 02-28-83 _ Dorothy K. Deringer
: : . PROGRAM: Development in
Science Education

,DISClPLINE: ' Mathematics Education; Software Systems/
, : : Computer Science : .
TARGET AUDIENCE: _ Grades 6-10 _
DESCRIPTORS: ~ Mathematics Instruction; Mathematics Materials; Computer Assisted
: Instruction; Cross Age Teaching; Curriculum Development; Low

" *Achievement; Elementary School Students

-

p—
9

o . ')‘.
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Teaching Materials in Microbiology)for Community and Junior Colleges .

Helen L. Bishop ,

American Society for Microbiology .
1913 Eye Street, NW : .

Washington, DC 20006

The rapid increase in student enroliment and the growth of academic programs in corAmunity and
junior colleges have created a need for instructional materials in microbiology. The American Society for
Microbiology (ASM) Board of Education and Training, through its Committee on Undergraduate and.
Graduate Education, will organize bodies of microbiological knowledge so that teachers in community
and junior colleges can extract and use partions according to their needs. Four units will be devéloped: -
Introductory Microbiology, Medical Microbiology, Microbial Physiology, and Microlgial Genetics. Each
unit is to be organized into topic outlines followed by essential laboratory and enrichment information.

In the first phase, a steering committee composed_of teachers from community and junior colleges

and from degreegranting institutions established guidelines for the project. In the second phase, twodrafts_____ |

of the actual units were produced by four study groups selected by the steering committee. The study
groups were composed of community and junior college teachers currently teaching microbiology,
content specialists, and an education expert. The draft units were reviewed.by a large group of content
specialists and teachers identified by the steering committee. T

In this, the third phase, the units will be revised to final form, edited, printed, and made available for
purchase as individual publications--in accordance with the approved dissemination plan.

AMOUNT: $159,130* AWARD NUMBER: SED77-18459
AWARDED: - 09-08-77 S ~ NSF PROGRAM MANAGER:
TERMINATES: 06-30-81 ® Raymond J. Hannapel . ‘

PROGRAM: Development in
Science Education

DISCIPLINE: Microbidlogy/Lifc and Mcdica_l Sciences

TARGET AUDIENCE: Two Year College Students :
DESCRIPTORS: . Microbiology; Physiology; Genetics; Instructional Materials; Teaching

Methods; Curriculum Guides; Feaching Guides

* Cumulative amount. Fiscal Year 1980 award: $82,800.
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Mathematics in Society: Multimedia Materials for 8th-10th Grade Students

John Jobe A
The Mathematical -Asgociation of America, Inc.
1529 Eighteenth Streel NW :
Washington, DC 20036

The project will develop and disseminate multimedia materials to inform eighth to tenth grade
students about careers involving mathematics and the limitations on-career options which result from
math avoidance. The materials, to be entitled ‘“Mathematics at Work in Society (MAWIS),” will include
four videocassettes, each covering a different career area, and a student workbook. The videotapes will _
provide specific illustrations of careers which require substantial use of mathematics. The workbook will
contain information on other careers, suggested activities related to the contents of the videotapes, and a
direct discussion of “math avoidance.” A major goal and focus 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. , - ' -

The materials will be disseminated through existing MAA secondary school lectureship programs

and through 29 regional MAA offices.

AMOUNT: $118,400 . o AWARD NUMBER: SED80-08438

AWARDED: 08-11-80 NSF PROGRAM MANAGER:

‘TERMINATES: 05-31-82 ' Harold J. Stolberg
L . - PROGRAM: Development in
Science Education

”

DISCIPLINE: Mathematics, General/Mathematical Sciences

TARGET-AUDIENCE:  Grades 8-10 o
~ DESCRIPTORS: Mathematics; Womens Education; Careers; Multimedia Instruction;

Career Education; Career Choice; Secondary School Mathematics;
Adolescents; Minority Groups; Career Planning; Mathematics Anxiety
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. A Strategy/Action Program for Re-Entry of Women in Science

Bernard J. Bulkin-

Polytechnic Institute
of New York

333 Jay Street

Brooklyn, NY 11201

This is a project to train colleges and universities to implement successful strategies for facnhtatmg
retraining of post-baccalaureatc women and their re-entry into science and engineering careers. The
project collects and builds on findings of several NSF-supported projects that explored the re-entry of
women into science careers. It provides a variety of forms of assistance to other institutions interested in
developing their own re-entry programs. '

" A consortium of three institutions (Polytechnic Inst. of NY, Univ. of Dayton, CA ‘State, Univ. at
Northridge) will be formed. This consortium will conduct three'Regional Re-entry Training Seminars for
30-100 colleges and universities. A paradigm for recruiting student participants, designing curricula,
building counseling and support services, and developing a plan for placement of the students will be
presented at each seminar. In designing the seminars, the project will employ the latest research findings
on effective diffusion and on the adaptation of innovative strategies, and test this research on a new
problem under .conditions which will allow careful evaluation of the resuits.

A number of small ($1,000-$3,000) “incentive awards” will be given to stimulatc and facilitate
initiation of locally appropriate re-entry programs. ,

The proposal addresses the DISE mandate of increasing access to scncncc careers for women and of
disseminating successful models.

The project will be jointly supported by FIPSE and NSF.

AMOUNT: $124,415% " , AWARD NUMBER: SED80-20923
AWARDED: * 09-17-80 NSF PROGRAM MANAGER:
TERMINATES:  08-31-82 Mary Ann Ryan

PROGRAM: Development in
Science Education

DISCIPLINE: _ Engineering Education; Science Education
TARGET AUDIENCE: Minorities; Handicapped; Females

$4  Section 11 by




DESCRIPTORS: - Physical Disabilities; Womens Education; Females; Postsecondary
< Education; Minority Groups; Engineering Education; Science Education;
Career Choice; Information Dissemination; Science Careers

*Funded through award to Fund for Improvement of Post-Secondary Education (FIPSE) of the.
Department of Education.
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Instruction for ‘Problem Solving Using the Mlcrocomputer i
Mathematics

»

Mary Grace Kantowski
University of Florida
College of Education
360 Norman Hall
Gainesville, FL 32611

This project will develop a body of prototype instructional materials (computer programs plus
supplementary printed materials) for use with a microcomputer to teach non-routine and “real world”
problem solving in high school mathematics courses. The effectiveness of thmc materials in promoting
‘growth in the problem sdlving ability of students will be studied. Ny

The content emphasis in the mathematical problems will be on geometry, so that the graphics
capability of the microcomputer will be used to advantage, and on nqubcr theory to capitalize on its
iterative capability and the powerful calculator mode. Active participation by interaction with the
computer will be emphasized. It will be possible, for example, to generate diagrams or to alter or
mampulatc existing figures and to select from among several possible paths to a solution. Hmts or cues
will be given to problem solvers who begin along a path'but are unable to continue.

Materials will be submitted to consultants for critical evaluation. The final programs will be
demonstrated at professional meetings of mathematics teachers. Progress reports and materials will be
disseminated i/@a,lly to the mathematics education community.-

'AMOUNT: $110,322 ‘ AWARD NUMBER: SED80-12466

AWARDED: 07-18-80 . v NSF PROGRAM MANAGER:
TERMINATES: 10-31-82 T Mary Ann Ryan

' PROGRAM: Development in v

Science Education

; .
VA
DISCIPLINE: Mathcmatlcs, Gcneral/Mathcmatlcal

_ Sciences

TARGET AUDIENCE: Grades 9-12 .

DESCRIPTORS: * Problem Solving; Geometry; Number Concepts; Mathematics
‘ Instruction; Cofnputer Assisted Instruction; Computer Graphlcs,
Secondary School Mathematics; Mlcrocomputcrs

"
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A Prototype Sysfem to Deliver Continuing Education to Engineers

J. David Waugh - ‘ }

Association for Media-Based Continuing Education for .
Engineers (AMCEE)

Georgia Institute of Technology

Savant Building, Room 212

Atlanta, GA 30332

AMCEE, a consortium of 21 engineering universities, was formed to provide off-campus graduate
and continuing education in engineering through the media of television and videotape. The organization
is non-profit and operates on a national level. Services include distribution of videotape courses from
member institutions, production (with private funds) and distribution. of videotape short courses,
conferences and symposia devgloped by AMCEE, and a computer-based information service on
continuing education programs from a wide variety of sources. Continuation of organizational support is
sought until revenue from these services enables AMCEE to be selfsustaining.

An information service, sponsored by AMCEE, will provide practicing engineers with data on “live”

short courses and media-based “patkaped’ courses collected from universities, technical societies, trade
associations, industrial /and proprie firms, video-publishing houses, and State and Federal
Government agencies. The data collectigh is maintained in a word-processing computer, and information
can be retrieved through a computer fearch. Satellite delivery is also being considered. Guidelines for -
program evaluation and broduction of ITV instruction in studio classrooms are being prepared by the
AMCEE Industrial Research Committee in a two-year study. .

AMOUNT: $316,620 AWARD NUMBER: SED80-14211

AWARDED: 07-30-80 NSF PROGRAM MANAGER:
TERMINATES: O0k31-84 Harold J. Stolberg

PROGRAM: Development in

Science Bducation\

DISCIPLINE: . Engineering Education

TARGET AUDIENCE: Scientists; Engineers :
DESCRIPTORS: Engineering Education; Professional Continuing Education; Professional

Education; Educational Technology; Television; Videotape Recordings;
Information Services; Consortia; Graduate Education; Information
Dissemination; Information Processing

57
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Mncrocomputer-Based Strategies for Mathematlcs in Junior Hngh and High
School

Les A. Karlovntz .
Georgia Institute of Technology L
School of Mathematics

225 North Avenue

Atlanta, GA 30332

f:

This project will develop computer programs called IDPs (interactive demonstration programs) for
use on microcomputers capable of generating high resolution video graphics to treat key topics in
traditional junior high and high school mathematics courses—primarily general mathematics, algebra,
geometry, and calculus. The programs will'apply the technology to the tasks of computation, graphical
display, and simulation in order to clarify and explain the subject matter. The classroom component of the
project is complemented by a laboratory component in which students experiment individually with the
programs and carry on related activities.

The primary product of the project will be the demonstration of a teaching model which makes use

of computer programs for classroom demonstration and laboratory use in mathematics courses. The
programs themselves, which will be available when the project is completed, will be designed to achieve
many goals: (1) bring ideas and numbers together more effectively for the understanding of mathematical
concepts and procedures; (2) promote classroom participation by virtue of the interactive nature of the
programs; (3) provide multiple viewpoints and contexts for the treatment of the given topic; and (4) allow
for a useful redistribution of the teachers’ time. Teachers from the Atlanta public school system will be
actively involved in.the planning and development of the IDPs to ensure the quality and effectiveness of
the programs. A distribution network for the materials will be provided by the Southeastern Consortium
for Minorities in Engineering. The project is dalgned for future expansion to other courses and gradcs
and to a largc geographical area.

AMOUNT: - $88,800° ) AWARD NUMBER: SED80-12649
AWARDED: 07-14-80 NSF PROGRAM MANAGER:

TERMINATES: 10-31-82 Mary Ann Ryan
: PROGRAM: Development in
Science Education

DISCIPLINE: Mathematics, General/Mathematical Sciences
Software Systems/Computer Science
TARGET AUDIENCE: Grades 7-12; Minoritia
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‘ DESCRIPTORS: Mathematics Education; Computer Assisted Instruction; Educational
Technology; Teaching Techniques; Programmed Instructional Materials;
Microcomputers; Secondary School Mathematics; Junior High School
Students; Computer Graphics .

* Funded in part b‘y the National Institute of Education.
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Space-Céntered Activity Kit for Junior High Science Instruction
‘ o '

—

Thomas C. Campbell
Illinois Central College ‘ : ’ ‘ :
Peoria, IL 61635

The project will develop and field test a science curriculum kit for junior high schools featuring four
or five physical science lessons. Each lesson will relate to a different single-concept Skylab film, from a
series of 12 films produced and marketed by the American Association of Physics Teachers.

The physical science lessons, designed for use either with existing science curriculum materials or

.alone, will incorporate the learning concepts of Jean Piaget. The complete teaching kit is scheduled to

become available concurrently with NASA plans to implement the Space Shuttle Program; renewed
interest in space travel is foreseen as providing impetus for children to learn the basic physical science
principles applied in the kit. Cited here are examples of titles of films on which the lessons will be based:
Human Momenta, Games Astronauts Play, Human Mass Measurement and Gyroscopes. Films are
available in the Super 8mm silent technicolor cartridge format and are of proven classroom use.

Formative evaluation of the curriculum materials will be conducted throughout the development
process of the two-year project. Summary evaluation will assess the project’s impact on content mastery,
student ‘motivation, and development of reasoning. Commercial production and dlstnbutnon of the
project will be sought for 1981, :

AMOUN_T: $25,700 - AWARD NUMBER: SED79-18986 .
AWARDED: 02-06-80 . NSF PROGRAM MANAGER:
TERMINATES: 01-31-83 : Carl J. Naegele ~

. PROGRAM: Development in
Science Education

DISCIPLINE: Science Education; Space Physics

TARGET AUDIENCE:  Grades 7-9 N

DESCRIPTORS: Physical Sciences; Science Education; Space Sciences; Curriculum
' Design; Instructional Films; Piaget - :
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' G ‘puter Graphics Technology as :i Visualization Tool for Teaching Modern
Op&al\:r_heor‘y in High School and College Physics I

. ) _ K

Raymond G. Wilso - : : :

" Illinois Wesleyan University
Bloomington, IL 61701 . '

°

The technology of computer graphics is to be applied to make the predictions of modern optical
theory—Fourier Optics—visually comprehensible and cenceptually understandable to high school and <
college physics students. Using a dedicated small desktop computer and plotter, a collection of three-
dimensional diagrams illustrating all the phenomena associated with wave radiation as it interacts with
surfaces or passes through optical systems will be produced. Examples will be chosen which are applicable

. across the disciplinary lines of physical sciences, biomedical science, and engineering. Detailed tutorial
and pedagogical text materials also will be provided. They will be developed with the particular user in
mind and will be systeatically keyed, where® appropriate, to the user's discipline, level, work, and
background. : ' . :

Substantive input from potential users and experts will be actively sought. Satisfactory test materials
can be photo-reproduced, and information regarding the products will be disseminated through physics,
electrical engineering, mathematics, biological, and certain medical journals. The project is designed to
produce materials for commercial distribution, ' '

(
3 ) Vs .
AMOUNT: $38,6Q0y ’ AWARD NUMBER: SED80-21473
A!}’ARDED: 07-23-80 NSF PROGRAM MANAGER:
TERMINATES: 01-31-83 . Carl J. Naegele .
© ' B ~~” PROGRAM: Development in
“‘ ‘ : Science Education
DISCIPLINE: " Optics/Physics
Software Systems/Computer Science <
TARGET AUDIENCE: Grades 9-12; Graduate Students; Undergraduates
DESCRIPTORS: Computer Graphics; Computer Assisted Instruction; Optics; Physics

Instruction; College Students; Secondary School Students; Instructional
Materials; Curriculum Enrichment; Fourier Optics

v

. (!‘) ’ % 4
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_ Prototypé Microcomputer Courseware for Teaching“High School Algebra

’ ) \ P -
} ~ L - v
et t . - . l .

Sharon Dugdale - : ' SRR -
University of Illinois ' ' .
Urbana, IL 61801 . -~ - N
, ) .

s - " - This prOJect will develop microcomputer courseware to-teach basic algebra concepts to secondary '

. students (grades 9-12). Materials will be developed to teach recognition of general functional relationships
and graph of linear and quadratic equations., The materials will use an “intrinsic models” approach

) -+ This approach uses motivating activities which are direct expresslons of the underlymg mathematlcs such :

R . as games based oii the mathematical principles involved.

- The materials will be desngned for and tested on a color graphics mlcroprocessor-based system which

uses a standard color television.set and a floppy disk for program storage. This hardware has capabllltles'

Wthh can be expected to be widely avaﬂable wnthm a few years:

i»
n“\
\ ) . -~ . v “a

AMOUNT.-. “$111,300 - “ AWARD NUMBER: SED80-12449 .
AWARDED: 07-23-80 ' NSF PROGRAM MANAGER o
- ’ TERMINATES: 06-30-82. _ Harold J. Stolberg ‘
e . T » 3 PROGRAM: Development in

Science Education
4 . N
~

DISCIPLINE: - , Algebra or'Number Thcory/Mathematicala

) £y Sciences; Software Systems/Comput
- ' ", Science R . .

+ . TARGET AUDIENCE: ' .Grades 9-12 ‘ |
DESCRIPTORS: : - Algebra; High School Students Mathematics Materials; Mathematlcs

Curriculum; écondary School Mathematics;, Computer Assisted
@. Instruction; Programmed Instruction;. Mathematlcal Models Computer

Graphlcs Motlvatlon Techniques . .- v

.
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g Enéihéering Education .M:.gterials for Computer Aided Manufacturing (ECAM)

[ '

Randall P. Sadowski o DU
Purdue University : o
Department of Industrial Engineering . :

West Lafdyette, IN 47907 - o

This project will lay the foundations of an ongoing system of instructional hatcﬁds on the principles
and methods of computer-aided manufacturing for university. stuaents, educators, dnd practicing
. professionals in industrial, mechanical, and manufacturing engineering. ' ' .
The mect will perform the following: develop a taxonomy of basic concepts in the computer-aided
manufacturing area; enlist broad university, industrial, and technical society participation;- establish
participant incentives; establish a national steering committee and task forces for preparation of materials;

* define curricular areas and delivery modes 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 andoverall impact of the project. ; : Coar :

The project builds on the work of a previous and similar project at Purdue wifich has produced (in
draft) instructional materials covering about 200 intsoductory lectures on the concepts i manufacturing
_engineering. These materials will be revised and combined into the new system.
Future phases, depénding on satisfactory progress and review of a new proposal, will enlarge and
disseminate the system being developed in prototype in this phase. )

AMOUNT: $263,722  AWARD NUMBER: ssnsb-zo««l |
" . AWARDED: 08-27-80 , © NSF PROGRAM MANAGER: -
. TERMINATES: - 03-31-83 . Gregg Edwards ‘
e \ ( . PROGRAM: Development in
' - : ~ Science Education
DISCIPLINE: - Computer Systems Design; Industrial
‘ : : Engineering~ . , ‘
TARGET AUDIENCE: Undergraduates; Graduate Students; Professional Continuing Education
. ' Students ' - . : :
DESCRIPTORS: Engineering Education; Instructional Materials; Manufacturing;”

Computer. Oriented Programs; Educational Technology; Information
Dissemination; Curriculum Evaluation; Engineering Technology

AV
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Fred L. Yaffe ' o e

Demonstrations in Experimental Ps'_yich‘t')logyA for Junior High Schools

Washburn University of Topeka .
Department of Psychology - S 4
Topeka, KS 66621 ‘ ' -

- n

The major objective of the project is to provide a cost-effective system.for présenting scientifically
based psych,ology education programs to junior high students by developing a model program. The first
phase of the program is the development of an “itinerant psychology fair” The psychology fair model i is
intended to generate an interest in the science of psychology through an- expenmental hands-on medium.
The “Fair” will be taken to junior high schools and youth organizatigns in the 20-county area in
Northeast Kansas.

The principal investigator and his assistants will develop demonstrations which will excmpllfy\
various areas of experimental psychology such as the following: sensory processes; perception; learning;
motivation and emotion; human learning and ’memory; animal learning; developmental and abnormal
psychology; personality and intelligence assessment; and physiological psychology. .

~

AMOUNT: $118,648 - AWARD NUMBER: SED79-18967
AWARDED: ©  05-08-§0 ' ~ NSF PROGRAM MANAGER:
* TERMINATES: ' 11-30-82 o RaymondJ ‘Hannapel 7;_ D
S . PROGRAM ‘Development” m Tl

Scncnce Educatlon

» / ‘
DISCIPLINE: \ Expenmental Psychology
TARGET AUDIENCE: Grades 7-9 '

DESCRIPTORS: Expositions; Experimental Psychology; Junior High Schools;
1 .

Demonstration Programs Demonstration PrOJects Exhlblts Science
Fairs
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Development of a Mrcrocomputer Network and Courseware for Teachmg
, Chemrcal Engmeenng Desrgn v _ - ‘ - o

Brice Carnahan ) ,
CACHE Corporation - | : - =
77 Massachusetts Avenue - ' ’ A
Cambridge, MA 02139 -

N

" Chemical engineering greatly impacts on the productivity ‘of our society because of its high
_technology content; exploitation of this content depends on the (now computer-aided) design of semi-
automated plants. In this project, a nonprofit consortium of academic and industrial chemical engineering
groups will use the rapidly expanding technology of the personal computer as a vehicle for more
efficiently teaching chemical engineering: design. Three kinds of products are antlcnpated (1 10+~
- prototypic, interactive, personal computer programs and associated educatlonzy materials that focus on
engineering "design and problem solving; (2) an instructional monitoring system, used on the student’s >
computer, which keeps track of student progress and difficulties, poses questions and retains the answers
for the instructor’s analysis, and also provides information that will guide revision of the instructional
materials; and (3) a network of software developers which will make possible a means to share future
dcveldppmt costs and electronically distribute new programs and data. ,
These products will be field tested in graduate, undergraduate, and-continuing education scttmgs in .-
order to develop materials that will be widely useful. »
The products will be compared for cost effectiveness to alternative approaches of software
* development and exchange. It.is expected that this project may serve as a model for the development and -
exchange of computer courseware in other fields of science and engineering.

6. ' . v

AMOUNT: . $127,940 ’ RD NUMBER@ED79-19609 '
AWARDED: 06-18-80 PROGRAM MANAGER: ’
TERMINATES:  11:30-82 : Grcgg Edwards -
: : PROGRAM: Dcvc pment in .
: Science Educatlory .
| ' ’ /
_ DISCIPLINE: . Chemical Engineering; Software ' ]
: : - Systems/Computer Science )
TARGET AUDIENCE:  Undergraduates
DESCRIPTORS: -~ ¢ Programmed Instructional Materials; Curriculum Development;
Computer Programs. Engineering Education; Information Dissemination;
: - Microcomputers; Chemical Engineering - {\/-/ a
- B ' \-
: & ’
- ' '7‘:
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Minaruth Galey
1 Eastern Regional Council for Educatlonal Television
- 131 Clarendon Street .
Boston, MA 02116

, v L] . - »

A curriculum for teaching the interrelationships of sciefice, technology, and society will be Sy
developed for 4.5 million pupils in grades:7-12 and their 137,000 teachers in eastern states. Designed to
help secondary pupils become effective citizens, the project will focus on the fo}lowmg (1) the
development of a technical literacy; (2) the impact of technology on the individual and on society; and (3)

. the effects of social factors and actions'on technology. The cuchIum will consist of an instructional
television series of 12 videotaped 20-minute programs and instructional materials for teachers. Program
topics will cover consumerism, displaced workers, automation, fuel alternatives, health, population

' * patterns, food technology, communication, Westém and Eastern cultures, transportation, city growth,
and information processing. The series will be desngn for teachers of social stullies, industrial arts, alE
+ other appropriate subjects. Inservice activities will familiarize teachers with the subject and methods
teaching it. Curriculum- specialists in each state will' plan and conduct evaluatioh procedures.
Dissemination will be through state departments of education and educational television, statlons
- Following final evaluation and fevision of the program, national distribution will be initiated.

- AMOUNT: $192,700 ' ‘ AWARD NUMBER: SED80-14104 -
AWARDED: 09-04-80 NSF PRO@R’AM MANAGER:
"TERMINATES: 02-28-82 / " Mary Ann Ryan v '
’ PROGRAM: Development in
Science Education

DISCIPLINE:, Social Scxcncc/Educatlon . .
TARGET AUDIENCE:  Grades 7-12 - "
DESCRIPTORS: Curriculum Development; Technological Advancement Social ‘

N Responsibility; Social Influences; Scientific Literacy; Citizenship '

|

-Education ‘ : ‘ ‘ : . ‘
o

|

\

. (\
B -
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Modules-and Monographs in Undergraduate Mathematlcs and Its Apphcatlons
Project (UMAP)

, -,
Ross L. Finney
“Education Development Center, Inc. >
55 Chapel Street
Newton, MA 02160 ~

The Undergraduate Mathematics A pplication Project (UMAP) has two primary goals: (1) develop a
system of innovative materials in applications of mathematics; and (2) develop a consortium of individuals
who will continue fo create and use these materials. The present materials inventory is 273 modules and
24 monographs; approximately 30 modules and three monographs will be added each year. UMAP has a
publication contract with Birkhauser Boston, Inc., to publish its materials including the UMAP journal.
To facilitate the formation of a community, the UMAP Consortium, composed of more than 2,000
individuals from over 1,000 U.S. institutions interested in teaching applications of mathematics, has been
formed. A major task of UMAP over the proposed grant period is to establish this Consortium as an
independent, sclf-supportmg organization. This project, which was established. in 1976, is an ongoing
effort to respond to the increasing application of mathematlcs in a vanety of professional fields.

AWARD NUMBER: SED80-07731

AMOUNT: $440,404
AWARDED:; 09-02-80 NSF PROGRAM MANAGER
TERMINATES:  02-28-83 Dorothy K. Deringer
o ) PROGRAM: Development in
Science Edu«&.\ation '
DISCIPLINE: Mathematics Education

TARGET AUDIENCE:

DESCRIPTORS:

Undergraduates

Consortia; Educational Cooperation; lntcnnsmutlonal Cooperatlon,
"~ Mathematics Instruction; Mathematics Materials; Mathcmatlcal

Applications; Instructional Innovation

Section Il
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Jerry D. Murphy .
Education Development Center, Anc.
55 Chapel Street o
Newton, MA 02160

3

' Adm'{is"trative Activities Related to NSF-Supported Cgrricdlun; Ma@ s
- - ‘ ‘ o
\ - L

-

(

The distribution of more than 100 titles of text materials a‘nd over 600 films dcvéloped by EDC with

NSF funding will be administered and managed. NSF-imposed accounting activities will be followed and
appropriate reporting procedures carried out with respect to royalty income. An itemized analysis of cost
of administration and income anticipated will be prepared. Categories of support include contract and

publication administration and administration of film materials.

In addition, the project will complete a cost/benefit analysis for administration of NSF-supported
EDC curricular materials and prepare a plan for decontrol and divestiture of interest in projects whose

continued administration is no longer of public benefit.

AMOUNT: $238,582%

AWARDED: 10-19-78
TERMINATES:  04-30:82

o

DISCIPLINE: ‘ Science Education

AWARD NUMBER: SED78-20121.A01,
A02
NSF PROGRAM MANAGER:
Raymond J. Hannapel
PROGRAM: Development in  #
Science Education ’ '

LS

-

TARGET AUDIENCE: National Science Foundation
DESCRIPTORS: Program Administration; Information Dissemination; Textbook
‘ Publication; Instructional Films; Copyrights; Contracts; Instructional
Materials; Cost Eff?ctivcnas

¢ Cumulative amount. Fiscal Year 1980 award, amendments Ol and 02: $157,144.
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Application of Di;ne'nsional Analysis to Middle School Mat_hematiés Using
Microcomputer and Print Materials - | o .

»

9

Judah L. Schwartz .
Education Development Center, Inc.
55 Chapel Street ,

Newton, MA 02160

o .

This project will develop a collection of tested mathematical word problems which will be available
both in printed form with graphics and. in the form of interactive computer programs for use with a
microcomputer. The problems will be set in contexts that are interesting to junior high school students.
The approach to problem solving will be based on the technique of dimensional (semantic) analysis
commonly used in university-level physics and engineering.
A core group of six to ten teachers in the Boston area will collaborate closely with project staff in the
development of materials and will test materials initially. A larger group of 50 teachers with access to
"microcomputers in several urban areas around the country will then receive all ‘materials and have
complete discretion as to their use. Evaluation will be based on the extent to which thesé teachers
voluntarily use the materials provided and the responses of the teachets and their students after using
them. The project will also produce a report presenting insights gained on the following issues in the
¥ course of developing and testing the materials: (1) the generation of a computer-based curriculum in
/mathematics and other subjects; (2) the interaction of printed and computer-based materials; (3)

computer-generated printed materials custom tailored to particular student interests; (4) the attitudes of )

teachers toward the present and future roles of computers in education; and (5) the training of teachers to
use computers for their own ends, both as professional teachers and as functioning adults in society.

LY

AMOUNT: $156,101 AWARD NUMBER: SED80-12611
AWARDED: 08-18-80 NSF PROGRAM MANAGER:
TERMINATES:  09-30-82 Mary Ann Ryan ' ‘
. PROGRAM: Development in 4
Science Education
DISCIPLINE: Mathematics/Mathematical Sciences

TARGET AUDIENCE: Grades 7-9

Py
() : . .
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DESCRIPTORS: Mathematics; Computer. Graphics; Educational Technology; Computer
" Assisted Instruction; Microcomputers; Secondary School Mathematics;
Mathematics Curriculum; Teacher Attitudes; Curriculum Development;
Junior High School Students; Problem_Solving; Teacher Response

N . . .
L :
- [ 2NN
{4 , :
Q 70 Section I1 o . : (
¢




LOGO (A Computer Language) Methods in Scjénce Education Using Low
Cost Home Computers , ' ,;

Seymour A. Papert

Massachusetts Institute of Technology
77 Massachusetts Avenue

- Cambridge, MA 02139

Previous research and development work has created a computer language and a computer based
learning environment that allow children to learn computer programming while acquiring. skills in
mathematics, science, and.problem solving. This work has been tested under realistic conditiorg in public
schools and demonstrated to be accessible to students of low academic achievement an of anti-
mathematical turn of mind as well as providing a new challenge to the mathematically successful.

This project will adapt these methods to new computers and develop teaching materials which will
allow widespread use of these methods. Features of the new computers will be taken advantage of to
expand the range of content of the learning units to include more physics and biology in addition to the
mathematics emphasized in the last round of work with students. ‘ '

The project will accomplish the following tasks: (I) develop and adapt new activities from the current
LOGO educational environment based on high resolution to the present generation of low-cost home
computers making use of lower resolution video-based graphics; (2) develop and revise activities in the
areas of physi¢s and biology—both as initial projects for beginners and as “advanced topics” for junior
high school students who have had an introdtction to LOGO programming; (3) prepare teachers’ guides,
background information, and student booklets, covering both introductory and advanced topics; and (4)
provide a full implementation of a mini-LOGO for at least one presently available low-cost computer. In
addition, a manual will be provided for the adaptation of subsets of LOGO to any presently available

low-cost computer, .

-

AMOURNT: ~ $200,600 AWARD NUMBER: SED79-19033
AWARDED: 10-29-79 . NSF PROGRAM MANAGER:

TERMINATES: 04-30-82 Dorothy K. Deringer
PROGRAM: Development in

Science Education

P

-

’DlSClPLlNE: : Computer Scic‘n’c?G%‘mputcr Systems Design
. Problem Solving/Education :

rey -
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TARGET AUDIENCE: Grades 7-9 .
DESCRIPTORS: Computer Oriented Programs; Computer Assisted Instruction;

Educational Technology; Educational Media; Computer Science
Education; Computer Graphics; Interdisciplinary Approach

n
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Interest Worlds: Pretollege Mathématics in a Computer Chlture

4 Ay

s

Seymour A. Pabcrt

7\‘/d,«Massachusctts Institute of Technology

~

77 Massachusetts Avenue
“Cambridge, MA 02139

This project will develop an alternative to the traditional uniform mathematics curriculum. The new
model of education will be computer-based “interest worlds.” These interest worlds will serve as
significant routes into the achievement of “‘computer literacy” on a broad scale. The project is guided by a
key idea: If people have developed a serious interest and significant expertise in some activity and its
associated body of knowledge, then it should be possible to design computer systems that help them
pursue that activity and at the same time draw on their expertise and emotional attachment tq support
mathematics learning. ,

" Four interest worlds will be developed: Words World, Games World, Music World, and Animation
" World. The interest worlds will be tested in a six-week summer program for 24 mid - clementary to)junior

high school youngsters.

AMOUNT: $165,434* ' AWARD NUMBER: SED80-12648
AWARDED: 07-30-80 NSF PROGRAM MANAGER:
TERMINATES: 07-31-82 « Dorothy K. Deringer
‘ PROGRAM: Development in
Sciencg Education

DISCIPLINE: Mathematics Education; Computer Systems
' Design/Computer Science
TARGET 'AUDIENCE:  Grades 4-9
DESCRIPTORS: " Computer Assisted Instruction; Computer Science Education,;
. Mathematics Curriculum; Computer Oriented Programs; Instructional
Innovation.

*Funded in part by the National Institute of Education.

;.
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.
‘Reasoning Development: In- Service Trammg for Middle School Science
Teachers

a

LY

Richard D. Konicek

University of Massachusetts . ' A

Amherst Campus ¢
Ambherst, MA 01003

»

This project will develop in-scrvice‘ training for middle or junior high science teachers. Modules
which include a manual and a series of training tapes will be produced for the following purposes: (1) to
help science teachers in their communication skills with students about observed scientific phenomena;

(2) to help teachers gain insights into student thinking styles, information processing and pre concept .

formation; and (3) to help teachers apply this information toward désigning or modifying science
curricula and/or improved teaching styles.

.— The modules, to be developed by teachers and the staff, will employ a video trammg ‘technique and
will focus on elements of curriculum development, communicatian theory, and .adolescent cognitive
theory.

A second phase of the project, for which future funding will be requested, is the dlssemmatlon of the -
project %o potential users. This phase will include leadership ‘workshOp conferences. .

~

AMOUNT: $55,562 AWARD NUMBER: SED80-10776

AWARDED: 09-8-80 NSF PROGRAMMANAGER:
TERMINATES: 06-30-82 - Carl J. Naegele .
' : PROGRAM: Development in
(- Science Education
DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Teachers; Grades 5-9 ‘ ; .
DESCRIPTORS: Science Teachers; Science Education; Junior High Schools; Middle

Schools; Science Curriculum; Teaching Styles; Videotape Recordings;
Concept Formtion; Communication Skillg Cognitive Proccsscs
Inservice Teacher Education
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. compuger systems and associated software, aad information files necessary to set up a local

. o . N
v . : PR

Support benters’ for Microcomputer Applications in Sc‘{i)enkce ildliCation

d f, L4
¢ . \ - ) 1
\ b

/ . - a
~ ) / . ‘ ~
Karl B. Zinn | . . . \

‘High/Scope Educational Research Foundation

600 North River Street . . . -
Ypsilanti, MI 48197 o “ ) /‘ -

| -

=~

)

This project will address the needs of science teachers, injerested parents, administrators, science
museum staff, and developers of science education materials and programs for up-to-date information and.
person-to-person advice concerning the many applications of microcomputers and related fbchnologies to
science education at all levels. The project will develop a serfes of workshops ahd instructional materials,
microcomputer resource center, These materials will be tested in a dozen centers to ensure ease of national
replication and should help new centers get started. The local centers will serve their clients through
hands-on demonstrations, consultation, and workshops, as well as through a resource library containing
computer programs, online catalogs, and audiovisual materials. The content of the resource library will
onent and guide uscrsiqn the general range of uses gf computers in science education, programs available
for specific course objectives, how to_write courseware, how to choose ‘nd maintain hdrdware, and on

. other sources of help and information. The project will be in ongqing gommunica{ion with both local and N

natiénal developers of computer applications and with other -information disscminatiop centefS.
Information shaging will be facilitated by use of computer teleconferencing. Thus, the project will foster
the development of a network of local dissemination centersgvhich could continue after grant funds are

spent. -

‘ ‘ ~ . N LN S \ S
L3
AMOUNT: . $199,900, ' AWARD NUMBER: SED79-20124 M
AWARDED: 05-21-80 ) NSF PROGRAM MANAGER: '
TERMINATES: . 10-31-82 Gregg Edwards . -
- PROGRAM: Development in /
Science Education oy
| | I
DISCIPLINE: Software Systems/Computer Science; - .
Multidisciplinary Sciences F o, i
TARGET AUDIENCE: Teachers/*Grades K-12; Undcrgfaﬁumcx; Graduate Students; College
. Instructors; Education Administrators | ' ‘ |
N \ A ! .
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Computer Ass1sted Insti‘uctlon, Resource Centers Information
Dlssemmatlo& Mlcrocomputers,v Educational Technology; Information
Systemis; Science Materials: Scnence Instructlon Data Bases Informatlon
Retrieval; Onllne Systems :
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‘Problem-Ori‘ented_ College Physics Instruction

LA : : o, : -

S

Peter Signelf .
Michigan State University ‘ : o ' o
East Lansing, MI 48824 | ST | .
i - . . . /:‘;‘ . . . . ‘ 3 .
o A L o ) »

- This project will put the ‘physics curriculum (usually taught in service courses) jnto a form—often
computer-managed—that will allow college students, professional engineers, biology researchers, and
others to more quickly isolate and obtain the precise instruction they need for solving specific problems
and classes of problems. The new modular form will also allow the instructienal materials system to
quickly capture new knowledge and new instructional ipsights and to be easily disseminated electronically
to save costs, time, and energy. . : : : |

o ' { . y
1 _ The project will link its physics modulé$to the applied science and mathematics modules being

produced by other NSF projects in order to form a comprehensive instructional network fm\groblem
+  solvers. - , _ ) t : o )
' The psoject’s physics modules will ihcorpf)rat'e‘instruction in problem solving and science learning
- strategies based on recent research findings. It will incorporate specific ‘materials produced in prior NSF
projects, employ recently developed field testing strategies to ensure instructional-designs that actually
work Yand field test the materials at a number of other institutions. Many of these materials will be useful
at the high school level. ' v " _ . .
iy In a final phase, to follow this one, the project i? to be taken over by a user-producer consortium and
" made self-sustaining. ' L ’ S ‘ R
* The project buitds on work done in a prior grant which has in draft form some 500 instructional
" module maniiscripts covering most of the undergédu_ate physics curriculum, and which- has"developed
. _computcr-aidéd systems for review, revision, an@ field-management of ‘the m_odul_es.

/
s

'} AMOUNT: ' $482100 - >~/ . AWARD NUMBER: SED§0-20272
AWARDER:. " 09-08-80 ! . NSF PROGRAM MANAGER: .. ,
TERMINATES: 03-31-83 * : SR ., Gregg Edwards ' S £
‘ ‘ 2 SN : - J PROGRAM: Development in P
. A e " Science ﬁducation - e
o R N oo N SR } S
" DISCIPLINE: /., ~ Physics, General | S A B
' TARGET__A’UDIENCE&. : _Grada 9-12;_Undcrgraduata; Graduate _Studgnts .
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 DESCRIPTORS: ., Physics Curriculum; Computer Assisted lnstructlon, Programmed
, lnstructlonal Materials; Problem Solving; Physics Instruction;

) - rSaulum Development; Consortia; Information Dissemination; ™%
T - tlonal Technology, College Scxence Infonnatlon Networks
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‘Adaptable Micrbcomputer Graphics for Undei'graduate‘ Life Sciehée
Insfruction - ) | | ) ‘
S

James D. Spain

Michigan - Technological University .
College of Sciences and Arts -
Department of Biological Sciences A Co
Houghton, MI 49931 _ .
. \ ) .
. . ' . . ! )
‘ \ o This is a project to develop uscr-ada'ptablc rpﬂ:roéomputcr graphics software for undergraduate life '
\ science instruction. This is the first phase of an overall program to develop, evaluate, and disseminate

single-concept interactive ‘graphics . packages for instruction in general biology and’ecology using a
microcomputer. Twenty packages will be developed under this grant; an additional 20 will be proposed
for Phase 1I. Ip order to encouragé broad utilization, each package will deal with a single concept or
biological system. This will maximize adaptability of packages to a variety of coufses and instruction
situations.. The adaptability will be further enhanced by writing the programs in BASIC, using a modular
‘structure with each step fully documented. Users’ guides will provide theory, learning objectives, program
orgépization, and other information to augment program adaptability and make it-possible for instructors

toft their interests-and, expertise, irrespective of previous programming experience. The interactive

- . -graphics strategy uses:a mé¥hematical model to generate simulation data that are displayed in an ecasily
understood graphical form. o ’ // T

. AMOUNT: s12548¢ ' - . AWARD NUMBER: SED79-19051 ~ _§

- " AWARDED: - 05-14-80 .- - -~ ; NSF PROGRAM MANAGER:
TERMINATES: - 10-31.82 . ~ ‘Raymond J. Hannapel

" PROGRAM: Development in
Science Education

DISCIPLINE: = . Software Systems/Computer Science >
o " Biology, General/Life and Medical Sciences /1
TARGET AUDIENCE( Undergraduates - . |
. DESCRIPTORS:” .- Computer Assisted Instruction; Computer Graphicsy Educational
L . - Technology; Biology Curriculum, Magerials; Ecology; Microcomputets;
. o -« Science Instruction; Learning Modules o
. _ -
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QA ‘ T s N / - YJ _ Segtion II 79

I:MC ! v - 4 ’
— B . . . N

- - . . . . v
AFunText provide c . L > . .




[

& Instructional Materials for Computer Litéracy

hY

80 Section I1 L . 5 ;- : o

2520 Broadway Drive -

.
'

. , e
Ronald E. Anderson o ‘ * T
Mifinesota Educational Computing Consomum e N o . -0

Division of Special Projects ’ o o N

St. Paul, MN 55112

N
‘ .

Instructional matcrvls will be developed to encourage computcr htcracy among secondary school
students. materials will consist of 25 individual ledrning packets which can be integrated into
current mathematics, sc:cnc;, and social science programs, or used for separate courses in computer
science. Since attitudes, slulls,,“and factual ‘information .are considergd equally important aspegts of
computer literacy, the content mategials will consider applications agd impacts as well as hardware;

'softwarc, and programming. Each learning ﬁckct will contain backgroung material, student actiities,

text material, and, insome instances, computer-based learning activities. Individual tcaéhcr guides and an
ov,rall gundc to the set for aid in curriculum planning will be included. .
Formative evaluation will_start with_one-on-one testing and mtervnews followed by pilot tests
conducted in 14 classrooms in seven states. Results of student pre- and post-tests am content review by
techpical cxpcrts will be andjyzed before final revision and publication. lnformaudn will be disseminated
through the mallmg of 1,200 descriptive brochures, journal articles, and conference prcscntauons '

\ . . . ’ \ vv" ) ( ’

AMOUNT: {286,I75‘ ‘ ‘ AWARD NUMBER 'SED79- I8987 oY
AWARDED: 18-80 e NSF PROGRAM MANAGER ' N
- TERMINATES:  03-31-83 A . Dorothy K. Deringer : N
' y . ‘ PROGRAM: Developrﬁcnt in ’ ,
Science Educauon
. ‘ ] *
14 - ' -
DISCIPLINE: « » Computer Scxcnce/Educauon -~
. TARGET 'AUDIENCE:  Grades 7-9 N ‘
DESCRIPTORS: Computer Science Educatlon Instruc tional Mgtenals‘ Curnculum .

Development; Computer Assisted Instruction; Mathematics Instructlon
Sctence Instryction; Social Sciences; Secondary School Students

h ‘ lntcrdlsmplmary Approach o .
*Funded in part bytthc Research in Science [Education (RISE) Program. | ] o .
. ‘ . * : ’
v
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Microcomputer Instrilcti nal Units (for 11th and 12th Grade Mathematics)
_ Using Simulation of Mathematical Modeling . -

A ¢ i

-~

\ynn Arthur Steen A
St. Olaf College -
Northfield, MN 5505

-

L

. Three prototype inftriictional units will be developed for microcomputers, each using simulation of

mathematical modeling as d vehicle with which students can explore the geometrical and physical bases of -

mathematical relationships. The simulation programs will employ color graphics (with a graphic input

pad) to illustrate physical and geometrical p
trying different parameters and cond\*ions,
program packages will permit students to test

rocesses. Students will use the programs as experiments,

in order to collect data and formulate conjectures. The -

their conjectures for consistency with the simulations and

will suggest exploration of possible sources of error. The materials will be tested in high school, college, -
and in adult continuing education classes. : ’ P

‘Each program package will be a self-contained instructional tional unit on some topic illustrating
mathematics ordinarily encountered in grades 11 and 12. Each will be accompdnied by a supplementary
pamphlet suggesting problems, projects, and further reading. ‘ ) ‘

g

' AWARD NUMBER: SED80-12463
NSF PROGRAM MANAGER:
Dorothy K: Deringer
PROGRAM: Devclopﬂcnt in

N

' AMOUNT: - $54,184¢
AWARDED: ©  07-09-80 |
TERMINATES: 0630-83

. - - Science Education
DISCIPLINE: - Software Systems;/Computcr Science _ ¢
TARGET AUDIENCE: Grades 11:12 : : .
DESCRIPTORS: athematical Models; Mathematics Instruction; Secondary School

. Mathematics; College Mathxmtics; Computer Graphics; Computer
Assisted. Instruction; Educatinal Technology; Microcomputers;
Simulation; Geometric Concepts; Autoinstructional Aids

y e J o
* Funded jp part by the National Institute of Education. : ”
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Out of School Sclence for Pre-Adolescent / *Adolescent’ Chlldren and Thelr
Parents

Eugene D. Gennaro " : o
~ University of Minnesota . -
1370 Peik Hall | .
Minneapolis, MN 55455 ~'

Five short informal science courses will be dcvclopcdh and evaluated. These courses will be inquiry
oriented, designed specifically for middle school childrén and their parents, and will be taught at
community settings such ag-zoos, museums, planetariums, and nature centers. P nts and children will

be providéd with home activity packcts that thcy can do together. Course topi ill supplement what is
being taught in science in the mnddle and )umor high schools.
The' project is, divided into four phages: (1) developing instructional matcnals (2) teaching the

courses with suburpan participants; (3) revising courses and teaching courses again with urban
participgnts; and (4) final revision of instructional materials and the production of six manuals (an
ovcrvicfv manual and five teacher’s manuals) and children-parent materials. The overview manual will
give strategies for initiating similar informal science courles in other communities: The teacher’s manuals
will offer examples of mstrucuonal materials, including materials and stratcgla that can be used in other
communities. :

The courses will be cvaluated on the basis of pre- and post-tests of cognmve attamment attltudmal
measures, and student evaluations. Materials will be developed and ‘reviewed by science content experts

and curriculum development specialists. After appropriate testing, rcvision, and evaluation, national

distribution through a commercial publisher is planned. - v
= r '. l >"‘ 0

AMOUNT:  $158,400 - N AWARD NUMBER: SED80-07872

'AWARDED: 07-28-80 ' NSF PROGRAM MANAGER:

TERMINATES:  02-28-83 . Carl J. Nacgele
ST PROGRAM: Development in c
< Science Education
DISCIPLINE: ‘Multidisciplinary Sciences =
TARGET AUDIENCE: G?a\dajB :

.’/

«

82 Section II




DESCRIPTORS:

\

-

Instructional Materials; Curriculum Enrichment; Middle Schools;
Intermediate Grades; Junior High Schools; Parent Participation; School
Community Programs; Community Involvement; Questioning ;
Techniques; Field Trips; Experiential Learning; Activity Units;
Adventure Education; Non-school Educational Programs .

Ju : Section 11 83




_ Computer, Storytelling Mathematics for i’ﬁeblo Indian Upper-Elementary
‘Level Students ' : ’

‘o

Judith A. Hakes

All Indian Pueblo Council
1015 Indian School Road
Albuquerque, NM 87197

oo

* This project will develop an alternative, computer-based learning unit in mathematics and science
for upper-clementary level Pueblo Indian students. The project will produce and field test a four- to
six-week unit entitled “Pueblo Uses of Energy” which fuses mathematical problem solving with science
content related to the daily lives of the Pueblo students. The major mode of instruction will be the
microcomputer interfaced with & tape recorder. Instructional programs will be designed to introduce
‘content and skills in a storytelling format which capitalizes on a specific learning style of Pueblo culture.

The project will be accomplished in two six-menth phases: (1) design; and (2) field development,
revision, and dissemination. The computer programs, audio tapes, and printed materials developed will be
disseminated  through the Education Division of the All Indian_Pueblo Council to Bureau 6f Indian
Affairs schools and other educational programs. Materials will af%o be available at the American Indian
Bilingual Education Center at the University of New Mexico. Results of the project will be presented in
jotrnal publications. x

AMOUNT: - $59,444¢ AWARD NUMBER: SED80-12482

AWARDED: 09-19-80 - C . NSF PROGRAM MANAGER: ,
TERMINATES: 02-28-82 SN Mary Ann Ryan :

- e : PROGRAM: Development in

Scie_ncc Education :
' ) - . -» : \\

DISCIPLINE: Mathematics, General/Mathematical Sciences’
TARGET AUDIENCE:  Grades 4-9 :
DESCRIPTORS: American Indian Educatidn; Computer Programs; Mathematics; Science;

Computer Assisted Instruction; Educational Technology; Instructional
Materials; Story Telling; Curriculum Development; Bilingual Education;
Biculturalism; Adolescents; Interdisciplinary Approach; Minority
Groups; Pueblo Indians '

4

*Funded in part by the National Institute of Education. - d/ )
. - , X
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Developﬁlent of Instructional Films in Ethology—*Behavior of the Ring‘
Dove” | |

[3 I3

. Rae Silver

Barnard College

606 West 120th Street
New York, NY 100?\7

14

, This project will produce three coordinated versions of a teaching film on the behavior of the ring

dove, emphasizing the relationship of endocrinal functions to its biological cycles and behavioral patterns.
These three versions will be targeted, espectively, toward the following: (1) precollege nature study/
biology; (2) undergraduate biology a d comparative psychology/graduate level endocrinology and
ethology; and (3) a general public environmental education film for TV distribution. With all film footage
requirements pre-identified, sufficient film can-be exposed in a single trip to the remote location, unused
footage being earmarked for national cinematographic archives. . .

Associated and concurrent studies into improved production and utilization efficiencies include the
following: (a) basing the entire plan on a preliminary study by educational film utilization experts who
will identify existing related films to prevent unplanned duplication; define the educational needs, teacher
attitudes, and target audiences; and pre-plan the educational strategy for the entire complex of films
before shooting beging to minimize production costs; (b) coordinating this group’s findings with scientifi¢
expertis¢ and film-making: skills to achieve an ideal mix of scientific accuraey; film quality, and
educational impact; (c) experimenting with combinations of strategies to maximize market penetration
and improve cost effectiveness; and (d) documenting and evaluating cach step in a manner calculated to
show how to increase the education returns from investments in teaching filgns.

'
PR

. L
AMOUNT: i $260,000* ‘ AWARD NUMBER: SED77-12124 -
AWARDED: 09-21777 NSF PROGRAM MANAGER:
TERMINATES:  04-30-82 Raymond J. Hannapel _ .
‘ ' . . PROGRAM: Development in
Science Education
DISCIPLINE: ' Biology, General/Life and Medical Sciences

TARGET AUDIENCE: Gcmiral Public

hE]

1 N ‘
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DESCRIPTORS: Film Production; Instructional Films; Animal Behavior; Educational §
' " Television; Extension Education; Audiovisual Communications;’ Biology;
. Ethology - :
: **Cumulative amount. Fiscal Year 1980 award: $67,000. -
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Professional Competencies Development in the Undergraduate Engineering ‘_
Curriculum. : _ R -

Jean‘LeMe; , ' I - ' *

The Cooper Union for the Advancement ' “
" of Science and Art ) - ; B
e School of Engineering ' _ N
ooper Square , . '
New York, NY 10003. -
, - ‘ ¢
This' project will design, develop, and evaluate the first gtagc of a model currictdum in v(lhich

_engineers ake trained to understand and communicate the broad, social-humanistic context in which
society's technological problems occur. The goals of this curriculum are based on a two-year planning
project in which faculty, academic administrators, and industrial engineers surveyed a wide range of
attempts to clearly.specify, in the form of competencigs, those skills necessary to be an effective practicing
engineer. : . : _

. In the first phase of this project a number of assessment instruments developed by the American
College Testing Service were utilized to develop a portion of the proposed curriculum focused on skills in
problem solving,-ethics and values, and communication. Cooper Union faculty worked with experts in;

“instructional development, competency-based curricula, and educational evaluation to accomplish the
following tasks: (1) state competence levels and develop assessment criteria; (2) prepare appropriate
learning activitie3, study guides and teaching materials to enable students to meet competence criteria; (3)

" train faculty who will use these materials in four existing traditional engineering courses; and (4) develop
formative and summary assessment instruments# :

_ During the second project phase, project staff will develop four more courses, evaluate the impact of
courses on students, and provide workshops to other engineering institutions which desire to adopt
resultant material and/or techniques. , : '

AMOUNT: $259,500° - ~ AWARD NUMBER: sep79-19004
AWARDED: 08-28-79 NSF PROGRAM MANAGER:

TERMINATES:  02-28-83 . Gregg Edwards
- PROGRAM: Development in
Science Education

DISCIPLINE: Engineering Education -
TARGET AUDIENCE: !Jndcrgraduatw

I ’ P
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DESCRIPTORS: Enginecring"i?ﬁucation; College Science; Science Education;
" Humanizatien; Social Values; Technological Advancement; Social
Responsibility; Minimum Competencies; Professional Continuing

v

Education , . :

¢Cumulative amount. Fiscal Year 1980 award: $142,600.
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Microcomputer Courseware to Develop .Insight into Arithmetic Usingl.*
i Perceiyghte” Algorithms - !

Cdleb Gattegno - ' - - -,

Educational Solutions, Inc. Y . )

80 Fifth Avenue . ’
New York, NY 10011

! \ RS ‘ {
_Thaproject presents a ngw way of using microcomputers for teaching mathematics. The prototype
will be MId tested with first and second graders and carly adolescents (middle school age) in
- predominantly minarity public schools 'ﬁ New York City. The ultimate target Audience. will be ~
elementary and middle school students. The approach to be used is based on learning through insight
rather than drill. The computer is used to generate insight in students by interacting with them in such a

‘ way that their aftention is focused on mathematical relatienships and transformations.

- Prototype courseware for generating insight and s

be produced, field tested, and refined.

I

kill in numeration, addition, and subtmtionrwill ‘

v b

)
»

- '

AWARD NUMBER: SED80-12612

AMOUNT: '$52,000 :
AWARDED: = - 090380 . | NSF PROGRAM MANAGER:
. TERMINATES: 07-31-82 Harold J. Stolberg
: - PROGRAM: Development in .
"  Science Education
. \. . o
DISCIPLINE: Mathematics, Gcncra{/Mnthanatical Sciences e ..

Software Systems/Computer Science

TARGET AUDIENCE:

Grades 1-8

o

Computer Assisted Instruction;

. {
Elementary School Mathematics;

DESCRIPTORS:

4

o

Mathematics Instruction; Arithmetic; Al

gorithms; Middle Schools; .

Adolescents; Mathematical Concepts; Microcomputers; MinOrity‘Gr"bup

Children

. ggetion 1149
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€ A Computer Based Annotated List of Laboratory Experiments in College o
- Chemistry SR ) . L . ' : }

P

Stanley C. Bunce oo
Rensselaer Polytechnic Institute o ‘-

. Troy, NY 12181° = N N

. R
\ y ) !

|
L 1
) .
N "‘ ) - st ) " : .- .
|
|
|
|

This project will survey all articles published in the Journal of Chemical Education describing
laboratory experiments in chemistry, prepare an annotated list of experiments in the form of a computer
file, develop a program for searching that file, and make both the list and the computer file and program

- geperally available at cost of reproduction. N : : “‘ B

<l A computerized annotated list will be useful to instructors planning or revising laboratory courses in
chemistry and to instructors and students searching for experiments of a particular, type suited for
individual or “‘project” type experiments. It will make it possible - to search quickly and effectivély |
approximately 1,000 articles published in 30 years in the Journal of Chemical Education for exp‘erim%nts :
of a particular type. It will permit calling from a master list all articlés with certain combinations of '
features (for example, ali experiments involving - kif‘letic studies of chemical reactions of .organic

I

compounds that are suitable for segond year students). The annotated-ligt-will also’ state what special
apparatus, unusual reagents, or hazards may be involved, and what backggound i$ required of the student.

.

'AMOUNT: *  $14900 . AWARD NUMBER:-SED79-23685
AWARDED: 06-11-80 ' - NSF PROGRAM MANAGER: ' ‘
TERMINATES:  03-31-83 . Gregg Edwards o e

o ' . - PROGRAM: Development in , S

' Science Education ! '

‘el

DISCIPLINE: ~ Chemistry, General o I
TARGET AUDIENCE: College Instructors; Undergraduates : v .
- DESCRIPTORS: . - Chemistry; Science ‘Education; Chemistry Instruction; Literature

3 - Experiments; Laboratory Equipment; Science Laboratories; Laboratory

|
Reviews; Annotated Bibliographies; Computer Programs; Laboratosy - |
Techniques; Data Bases; Information Retrieval; Online Systems

‘: ) ‘(j ‘-{-a . ) 1
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Impro;'iiié Spatlal Skifllsm Pre-College Mathematies ﬂi‘fough Compuigr ' ,
'\ . Graphics- . - - . ' | o ‘ R

>

Edith H. Luchins |
‘ Rensselaer Polytechnic Institute i ’
Mathematical Sciences Department ‘ ’
Troy, N’Y 12181
. te
By -7 L » e " o ‘ / v .
This project will develop and test experimental educational materials intended to improve
mathematical problem solving by training students in spatial visualization and orientation. Spatial skills
‘have been shown to be good predictors of mathematical performance and grades in mathematics courses
and to be important in certain occupation_:}.p Among modern technologies, computer graphics has special
- potential as a tool in spatial visualization'and orientation training. This project will develop and produce ‘
software (which will be available at the end of the project) to generate a variety of instructional
courseware. ‘ i ' e :
Students will interact with subject matter using individual computer graphjcs systems. The
. computer programs will evaluate student responses and adapt the training sequence. . ‘
Moreover. this software will enable teachers to design new training experiences without special
}mowledge of computing. Testing of materials will be done at a public and a private high school. Pre- and
post-training testing of spatial and mathematical abilities will be administered to experimental and
_control subjects. Since sex differences in spatial abilities have been reported. widely, the project will
- compare the changes in spatial skills shown by males and females. ‘

e g e

'AMOUNT: $124,769% " AWARD NUMBER: SEDB0-12633

AWARDED:  08-06-80 NSF PROGRAM MANAGER:
TERMINATES:  07-31-82 - . Mary Ann Ryan ’

PROGRAM: Development in
Science Education

r

DISCIPLINE: - Software Systems/Computer Science; =~ * .
o Mathematics Education :
TARGET AUDIENCE: Grades 9-12 -
I
N .
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é‘ | a—
' , DESCRIPTORS:  Computer Assisted Instruction; Computer Graphics; Problem Solving;
he _ - » Mathematics Instruction; Mathematical toncepts; Spatial Perception;
‘ Orientation Co | | Lo
1 . ° . ) . N ] 7
*Funded in part by the National Institute of Education. v
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Barry B. Hughes  ° - Transferred from:

University of Denver j(' ) ‘Case Western Reserve
Graduate School of 3" ' University ,

International Studies " Cleveland, OH
University Park T .
Denver, CO 80210 ;

%
v
-«

The project focuses on‘lpc development of a world model of global development processes suitable
for use in undergraduate cé]l'gge classrooms. A computer simulation will be accompanied by a student
manual designed to link the'model to further study. General objectives of the project are to communicate
to students basic information’ about global development and global interdependence and to motivate
students to explore further tﬁg interrelatedness of science, technology, and the important social/value
issues of the day. S : : .

The initial phase of effgrt now under way (funded by the Cleveland Foundation) involves
development of the basic modél and preparation of the manual. The second phase consists of refinement
of the model and acc’ompanyfp'g manual and pilot testing of the total package at several sites. .

The final model, the Intérnational Forecasting System (IF), includes the following features: (15r
representation of the world in nine regions; (2) a population model; (3) an economic model; (4) an
agricultural model; (5) an cncrgy model (6) a set of environmental yariables; and (7) other variables
representing policy ‘choices, technological developments, and other unknown variables. '

-~ “The manual used for mucli of the teaching must introduee students-to-the subject matter, provide- L
basic substantive information an# theory, explain how to use the computer model, and motivate students
to do further work. ' ! :

Great care is being taken tp ensure portability of the products. The computer software will be
designed so it can be used on. microcomputers. Dissemination is expected to take place via major
computer program distribution centers and by commercial publication. '

A

AMOUNT: $76,100 e AWARD NUMBER.: SED80-07313

AWARDED: - 07-11-80 : ' NSF PROGRAM MANAGER:
TERMINATES: 02-28-82 Raymond J. Hannapel
“ PROGRAM: Development in
\ Science Education
- DISCIPLINE: Political Science/Social Sciences;

Software Systems/Computer Science
TARGET AUDIENCE: Undergraduates :

1uy  Section Il 93




DESCRIPTORS:

94 Section 11

¥

Simhlation World Problems; Interdisciplinary Approach; Futures (of
Society); Instructional Materials; Computer Assisted Instruction; Global
Approach; World Affairs; International Studies .
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The Use of Microcomputers for Mathematics Instruction in Grades 1-4

-~

William H. Kraus
Wittenberg University
Springfield, OH 45501

#

This project will develop 10 to 15 computer gama to be used as supplements to mathematics
instruction in grades one through four. The computer will be used as a learning center in the classroom.
The games to be developed are based on typical game strategies used with older Students: practice in skil?:i;
applications of mathematics; and problem solving. Games will be designed for both small and large group
use. The mathematical content of the programs would cover the 10 basic skill areas identified’by the
National Cougcil of Supervisors of Mathematics. Development of the program would stsess the following:
(a) appropriatchess of mathematical content; (b) ease of program use; and (c) use of color graphics and
animation for increased motivation, user involvement, and effectiveness of communication. Elementary
teachers will be involved in the development of the programs, and the programs will be field tested in
public schools. .

1 a

AMOUNT: $25,048°* _ AWARD NUMBER: SED80-12268
AWARDED: 07-11-80 o ~ NSF-PROGRAM MANAGER:
TERMINATES:  12-31-82 " Dorothy K. Deringer
' PROGRAM: Development in
Scicnc‘c Education

®

DISCIPLINE: Software Systems/Computer Science;
. '~ Mathematics, Elementary/Mathematical
- Sciences S .
TARGET AUDIENCE: Grades 1-4
DESCRIPTORS: Mathematics lnstmction’;\ Elementary School Mathematics; Computer

' Assisted Instruction; Educational Games; Learning Centers; Problem
Solving; Basic Skills; Computer Graphics; Microcomputers

*Funded in part by the National Institute of Education.

[N
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Pre-College Science/ Education Materials on Mt. St. Helens’ 1980 Eruption,

Michael Fiasca
Portland State University
P. O. Box 751

) Portland, OR 97207

This project will agsemble an exhaustive, immediate, and on-the-spot collection of high-appeal

. photos (still, movie, and videotape) 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 materials will be incorporated into an 80-slide/tape presentation for principal use in high school
and junior high school classes, but with probable implications for adult audiences also.

Forty sets of trial materials will be field testel under the supervision of the National Association of
Geology Teachers. Following necessary revisiogs, availability of the materials will' be announced
nationally through the NAGT and thraugh numetgus 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. N\, :

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

The film-tape presentation, while capitalizing on the drama and popular appeal of the eruptions, will
put the events into the farger 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: $17,637 AWARD NUMBER: SED80-20737
AWARDED: 07-18-80 NSF PROGRAM MANAGER
TERMINATES:  06-30-81 , Raymond J. Hannapel:

PROGRAM: Development in
Science Education

[}

PISCIPLINE: ' Geology/Earth Sciences

TARGET AUDIENCE:  Grades 9-12 4
- -t N
e BN )
» Il
% 1 l)!}
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DESCRIPTORS: Instructional Materials; Audiovisual Aids; Earth Science; Geology;
Secondary School Students; High School Curriculum; Curriculum _
Enrichment; Films; Photographs; Videotape Recordings; Slides ' ;
3 ¢
L

s
o

II’M
. ' Section Il 97




“'.v
h

- !
John H. Staib '
‘Drexel University
Philadelphia, PA 19104

This project will develop a series of microcomputer-based mathematics experiments designed to
accompany a high school course in elementary mathematical functlons. The experiments will constitute a
laboratory course which will make use of interactive computer graphics as a means for developing
mathematical insights and for otherwise motivating and enhancing the learning of mathematics. These
experiments will be designed to encourage the use of inductive reasoning processes.

A team of mathematicians, mathematics educators, and computer,scientists will design, develop, -

P) and field. test the laboratory course. The team will produce the necessary software, a student laboratory
manual with worksheets, and a teacher’s guide. The project will be a cooperative one including the school
district of. Philadelphia. The school district will contribute personnel and make possible a classroom test
of the materials. : ' , ' : .

Resuits of the project will be presented at local and national professional meetings. The materials
will be demonstrated at in-service courses for teachers in the Philadelphia area and will be made availgble
to other school systems and individual teachers throughout the country.

-

AMOUNT: , . $123,000 . AWARD NUMBER: SED80-12532

AWARDED: 08-14-80 -, NSF.PROGRAM MANAGER: T e
TERMINATES: = 09-30-82 .. ' Harold J. Stolberg .

PROGRAM: Development in
o ) ‘ Science Education

DISCIPLINE: * Mathematics Education
TARGET AUDIENCE: Grades 11-12 i :
DESCRIPTORS: Mathematics Curriculum; Educational Technology; Computer Graphics;

Laboratory Brperiments; Curriculum Enrichment; Computer Assisted
Instruction; Secondary School Mathematics; Miggocomputers; Induction;

Mathematical Concepts
’ ~

w‘)‘B Section 11




AA' Mddel 'Computer-Based InterpretiVe System for Science Museums |

r

Minda Borun v

( ﬁ__l?he-E%n:'lin' Institute Science
Musedm and Planetarium

20th Street & The Parkway

v Philadelphia, PA 1910&

L

A

The Franklin Institute will dcvélop a model computer-based interpretive system for the cxplxuiation'

of participatory science-teaching exhibits. A computer-based interpretive system will be ‘designed to
enhance -present museum exhibits in energy, transportation or optics. The system, which will contain
materials on three different reading levels, will enable visitors to browse through a broad range of currept

information in an interactive format.

The 18-month pilot project will develop, test, and evaluate a data input and interactive information-
retrieval program and public-access system. The hardware configurations, data input, and user programs
will be designed with sufficient generality to be directly exportable to other museums for use with data
based on their own exhibitions. Plans for further dissemination will be formulated during the course of the

project.
AMOUNT: $135,114
AWARDED: - 12-12-79

TERMINATES: 12-31-81

N

AWARD NUMBER: SED79-19003

NSF PROGRAM MANAGER:
Dorothy K. Deringer

; PROGRAM: Development in.
, Science Education
hn N \
A}
DISCIPLINE: Software Systems/Computer Science;

Computer Systems Design
TARGET AUDIENCE: General Public

. DESCRIPTORS: Museums; Computer Assisted Instruction; Information Dissemination; Co-
- curricular Activities; Scientific Concepts; Energy; Optics; Transportation;
Information Retrieval; Data Bases

-
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A Mncrocomputer-Based Laboratory Measurement System p Undergraduate
Electrical Engmeenng Laboratories N .

J
-

Paul T. Hulina

Pennsylvania State Unjversity
121 Electrical Engineeting East !
University Park, PA 16802

{

-

i Electrical engineering curricula are bcmg affected dramatically by the microelectronics rcvoluuon
this is especially true of electrical engineering laboratory courses. Specialized measurement equipment
response to this situation, the project will develop and evaluate a microcomputer-based measurement
system for undergraduate engineering laboratories which' enriches modern instrumentation techniques

(for electrical circuits) which would be coupled to a low-cost microcomputer system. Software would be
designed using a higher-level language (BASIC) to imitate a variety of modern.instruments needed in an
undergraduate laboratory. The results of a prclimin&y effort indicate that a cost effective system can be
developed which will allow for meaningful integration and evaluation in an undergraduate laboratory.

. )
3 -

- AMOUNT: $77,600 AWARD NUMBER: SED79-18985
AWARDED: - 11-08-79 ! NSF PROGRAM MANAGER:
TERMINATES:  01-31-82 ., Dorothy K. Deringer .

: PROGRAM: Development
M " in Science Education
DISCIPLINE: Con;putcgzicncc; Engineering Education
TARGET AUDIENCE: Undergraduates ’
DESCRIPTORS: Engineering Education; Measurement Instruments; Measurement
Techniques; Cost Effectiveness; Instructional Materials;.Computer
Assisted Instruction; Microcomputers
\ —- '

100 Section 11

needed to keep abreast of these new developments has placed a severe strain on already tight budgets. Asa

. and is available at low cost. The effort will result in the design of a general purpose source and detector-
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Educational Modules for Materials Science and Engineering (EMMSE)

¥ . ‘ -
o
Rustum Roy .
Pennsylvania State University
. Materials Research Laboratory
University Park, PA 16802

'f

This award is for the third segment of a four-year project to organize a system for the production and
dissemination of teaching aids and instructional materials in modular form for Materials Science and
Engineering (MSE). During the first two and one-half years, the project has'made the following progress:
(1) continued the development of five Topic-Area Teams in the major subfields of MSE (these teams hav.
been encouraging the development of materials ¢overing the basic examples of more advanced worlas
often taught in leading schools); (2) produced and distributed in four volumes 23 peer-reviewed, student-

" tested instructional modules: (3) started the organization of cognate groups in ather countries (the one in
Europe has just received its first grant from NATO and will produce materials during the next year); and
(4) started up a long-range planning group which will survey past performance, current needs of client
groups, and suggest the next steps for system development. o

During the next year and a half, the project plans to accemplish the following: (1) continue engaging
more of the academics in this field to participate in project activitics--especially writing aod reviewing
materials; (2) produce and distribute another six volumes of modules; (3) continue setting up foreign

groups who can contribute instructional modules, especially in those areas ingvhich foreign nationals have

+ superior work; and (4) shift to encouraging individual contributions. -
If successful, this project should provide a prototype of a new mode for technology transfer.

AMOUNT: $493,975¢ 4 . AWARD NUMBER: SED77-14149.A02

AWARDED: 09-16-77 NSF PROGRAM MANAGER:
TERMINATES:  05-31-82 ' Gregg Edwards N
' ' ' ~ PROGRAM: Development in
' Stience’ Educationgy
/ o '
DISCIPLINE: . Science Education; Engineering Education .

TARGET AUDIENCE: Undergraduates; Graduate Students; Enginccrs;’ Scientists h N
‘ v

P ] 1)y
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N - \ i
v . : ' \ ‘ -
DESCRIPTORS: . } lnstructlonal Matenals Engmeermg ﬁducatlon, Curnculum Em‘lchment .
- Material Development Foreign Nationals; Workshops Learmng
' Modul&, lnformatlon Dlssemmatlon .
| ‘Cumulativé amount. Flscal Year‘1980’award,jamendment 62: $197,395. | S |
| o v .
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Educational Modules for Materials Science and Engineering (EMMSE)

N

N s ' » ' ‘+ c. - v ‘ : I
. \ . X ¢ - ) ) .
Rustum Roy R S ; : ' : -
Pennsylvania State University =~ | o . -
-. Materials Research Laboratory - ‘ , ’
’ University Park, PA 16802

3

This supplemental award is intended to acquire geéently developed microcomputer technology to
increase the effectiveness of production and distribution of instructional materials for materials science

t of this field is presented graphically, and graphical materials have

been extremely expensive to prepate. The project will also purchase optical scanning and digitizing™
equipment to put extant graphical material into electronic form. The project will also purchase a' -
computer and mass stora vices to transform the graphics into formats needed fqr instruction, and

then disseminate the resu digital form (by magnetic tape reels and by telephone lines) to the user

audiences. In addition, the new equipment will permit the project to disseminate instructional materials

designed for small and highly dispersed, but crucially important, technical specialties—the volume of .

material, large data bases, and small numbers of students do not make print distribution economical. -

e Several clusters of instructional materials, and associated data, will be prepared and tested in university
and industrial contirying education programs. ' 3

AMOUNT: §543,3840 AWARD NUMBER: SED77-14149.A03
AWARDED: 09-16-77 . . 'NSF PROGRAM MAN’QGER:I

TERMINATES: . 05-31-82 . : . Gregg Edwards '
) : : : "~ PROGRAM: Develo;;m@t in
" Sciénce Education

4

i

DISCIPLINE: - " ‘Materials/Engineering : A
TARGET AUDIENCE: Undergraduates; Graduate Students; Enginteers ‘
DESCRIPTORS: Instructiona] Materials; Engineering Education; Instructional «
Technology; Computer Assisted Instruction; Professional Continuing
- Education; Information Dissemination; Computer Storage Devich

- Digital Computei‘s; Science Materials; Computer Graphics; Data Bases™

) PR

4 . .
*Cumulative amount. Fiscal Year 1980 award, amendinent 03: $49,409.

R
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Using a Visual Technique to Tea% ngh School Students the Concept of
Variables in Polynomials A

s

Joel Baumeyer =
Christian Brothers College

650 E. Parkway South _ | L | '

Memphis, TN 38104 -

i \ /.
This project will assist students who have difﬁeulty in'the manipulation of the basic symbols used in
introductory algebra. This difficulty leadsto a failure to understand the true nature of a polynomial and

- precludes the further study of mathematics. Four objettives will be attained: (1) the student will learn to

use “‘polyboxes” in order to understand the concept of a variable in a polynomlal (the *“‘polybox” is a
visual device that replaces the variable “'x” in a way that is vnsdally more obvious than standard notation);
(2) software for computer programs w1ll be, written to use “polyboxes” with a visual display on an
interactive display términal which,includes feedback from a small computer; (3) students will use the
software in lessons devised as a module for classroom instruction or self-paced instruction: to learn the
mampulatlon of basic polynomials and to obtain a better understanding of the nature of a polynomial; and
(4) the module, consisting of five:lesson plans including the typical teacher aids of performance objectives
and tests and written in a programmed learning self-paced mode, will be prepared and packaged. This .
project is geared to the 11th and 12th grade student taking algebra and/or the junior college student or

_ college freshman taking introductory college algebra. The evaluation and dissemination will take place in

a pilot classroom with students and in a workshop with secondary school teachers of algebra. Teachers
will evaluate, this project relatlvc to the usefulness of the module in thelr individual classrooms.

AMOUNT:  $34,106 . " AWARD NUMBER: SED§0-12518

AWARDED: 09-02-80 NSF PROGRAM MANAGER:
TERMINATES:Y 02-28-83 S Harold J. Stolberg

PROGRAM: Development in
Science Education

DISCIPLINE: “Software Systems/Computet Science;

Algebra or Number Theory/Mathematical '
‘ Sciences’ - o
TARGET AUDIENCE:  Grades 11-12; Two—year College Studcnts College Fr&shmen .

e
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Computer Assnsted Instructlon Undcrgraduatw RIgcb?a, Instructional

DESCkIPTORS
Materials; Symbols (Mathematics); Mathematical Concepts; High School
’ Students Conocpt Formation; Visual Aids; Visual Stlmuh
5 ' ’ £
1 ’ | \
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4

Ernest J. Henley
University of Houston’
Central Campus R, - .
Houston, TX 77004 o . _ =

This project will produce an information system to permit the shifting from a mode of instruction
based on courses to one based on selections from a bank of several thousand modules. These modules are
sirigle-concept and lecture-length packages of readings, exercises, and computer programs. This shift is
intended to provide opportunities for curriculum planning on a highly individualized basis, for course
reorganization based on eyidence, and for greatly increased opportunities for independent study and self
pacing. A'key element is nationally accessible computer-based information and management programs
designed for the following purposes: (1) to allow sharing of materials by authors in many universitics; )
to indicate needed materials to prospective duthors; (3) to advtse students on appropriate learning
sequences; and (4) to assist teachers in curriculum restrudturing. Dunng the first two years some elements
of the system have been created: a Data-Based Management System (accessible to universities' through
, telephone links) has been used to enter thie abstracts of 154 modules; a computer-based student advising
e - system on course sequencing is under trial at the University of Kansas; the computer-moderated analys'is
| of alternative lcammg paths based on sequences of key terms is being simulated. ’

During the third year of this four-year project, the above programs will be integrated on the basns ofa

larger collcctlo'of materials and trial uses. I~ , e
- B '

AMOUNT $225,960* 'AWARD NUMBER: SED76-21950

‘AWARDED 06-01-77 NSF PROGRAM MANAGER: .

TERMINATES:  03-31-81 ¢ Gregg Edwards

- PROGRAM: Dcvelopment in’
Science Education
f .

DISCIPLINE.: Software Systems/Computer Science )

TARGET AUDIENCE: Undergraduates

DESCRIPTORS: Information Networks; Dial Access Information.Systems; Plannir;g;
N , Curriculum Planning; Educational Alternatives; Learning Modules;

Autoinstructional Aids; Data Bases; Ifformation Retrieval ,
\ : .

*Cumulative amount. Fiscal Year 1980 award: $50,000 *

Al
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Using Non-Formal Contexts to Teach Children Science . oy

1

v

Howard L. Jones
University of Houston
Central Campus "
3800 Calhoun 4
Houston, TX 77004

. H

©
v -
s

To enhance the interest of adolescents in science, this project will develop 11 supplemental physical
science miniunits for use in junior and senior high schools. The "units will focus on physics and

ma_thcm?t’ic‘:s concepts associated 'Wﬁﬁ?xﬁcﬁémmmmmarksmdvmmmm ]
in the mini-units include motion, acceleration, elativity, forces, gravity, time, graphing, conservation of :
‘cncrgf and frames of references. Each mini&mit will provide interrelated instruction both in the
' classroom and in amusement park settings. Teachers’ and students’ guides, audiovisual materials, and
inexpensive measuring devites will be developed for use with each of the mini-units. An-additional
outcome of the project will be a series of research reports that will focus on the impact of amusement park

- experiences on adolescents’ science knowledge and attitudes. The miniunits will be pilot tested in selected
classrooms in Houston and other locations. An ethnographic evaluation of classroom intcraclﬁons will be
applied formatively to aid in the development of instructional materials. It is planned that all materials

~ will be made available commercially. Articles will be submitted to apprppriate professional journals.

-

™ Lo . . . . "

AMOUNT: "’ §293,400 AWARD NUMBER; SED80-16566 *
AWARDED: -~ .08-11-80, : - . NSF PROGRAM MANAGER:
TERMINATES: - 02-29-84 Carl J. Ndtgele
R PROGRAM: Development in
Science Education ' -
DISCIPLINE: Physics, General,

. ‘Mathematics, General/Mathematical Sciences
TARGET AUDIENCE: Adolescents, Grades 7-12 . T ‘
DESCRIPTORS: Science Activities; Science Materials; Instructional Materials;
o ' Supplementary Education; Recrestional Facilities; Parks; Regreation;
~ Physics Instruction; Playgrounds; Mathematical Concepts; Field Trips;
Experiential Learning; Activity Units; Sensory Experience

CE
e




~ Mental Errors im Arithmetic Skills Their Dlagnosns and Remednatlon m Pre-

- College Students _ | L.

C. Victor Bunderson
WICAT, Inc.

Learning Design. Laboratona
1160 South State, Suite 10
Orem, UT 84057

This project will study methods of diagnosing consistent mental errors (termed wggltlvgbugs

cxhbited by students in elementary anithmetic, the frequency and stability of such errors, and ways to
remediate the errors using a microcomputer. Three populations will be involved in the study: third to fifth

-graders in Orem, Utah; fourth to sixth graders in Salt Lake City (including students from the middle class,

urban poor, and minority groups); and teenaged juvenile delinquents in Salt Lake City alternative schools.
The objectives include the following: (1) to develop cognitive diagnostic models and tests in subtraction,
multiplication, and addition of fractions; (2) to obtain data to determine the need for computcnzed
diagnostic testing for each of the three areas; (3) to develop, if the cognitive bugs are frequent enough and
stable, microcomputer-based diagnostic tests to follow paper and pencil screening tests; and (4) to develop
micro- computer-based rcmedutlon programs to structure a rcmedxal mterchangc betwecn a student and

tutor.

The diagnostic and rcmedul programa will be cvaluated in field experiments. The materials will be
made available to interested parties upon request. Research findings will be dlsscmma.md via prmntatlon
at national cOnfcrcncm and pubhcanon.\a pr@fmslona] journals. .

( ~ : o : N

AMOUNT: $141,544¢ AWARD NUMBER: SED80-12500

AWARDED: 09-09-80 . "~ NSF PROGRAM MANAGER

TERMINATES: 08-31-82 . Dorothy K. .Deringer L
PROGRAM: Development in
Science Education

DISCIPLINE: Mathematics, General/Mathematical

» : Sciences . .

TARGET AUDIENCE: Grades 1-12 . . i

108 Section II . _- “ \




a

DESCRIPTORS: Error Patterns; Educational D1agnos1s Arithmetic; Learning Problems;
' Remedial Programs; Remedial Arithmetic; Computer Assisted
Instruction; Diagnostic: Teaching; Diagnostic Tests; Microcomputers

1o

* Funded in part by the Research in Science Education (RISE) Program.

»

- .
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Computer Literacy Guides for Elementary an(i Junior High Schools_

&

‘ ?

Beverly Hunter

Human Resources Research Orgamzatlon (HumRRO)

Eastern Divjsion —

300 North Washington Street ) : ~
Alexandria, VA 22314

-

This project will enable schools to infuse computer-related skills and knowledge into the traditional
curriculum of elementary and junior high school science, social studies, and mathematics. This literacy
project will concentrate on the computer, which has become a popular symbol of modern science and

technology. The goal is to enable all students, kindergarten through junior high school, to acquire
minimal computer-related skills required in their role as citizens in.our information-based society.
The pro;ect will begin with a national invitational conference coordinated through a related project
~ (SED79- 18987) by the Minnesota Educational Computing Consortium (MECC). The conference will
further develop course objectives and establish advisory committees.
The MECC project will concentrate on the development of student matenals for use as

for teachers in grqdm K-8.

- %upplcmcnwry or course-length modules in middle school or high school. Thc HumRRO matcnals are

A curficulur; 1"“ will be dcvélo;)ed and tested. The kit will spell out a developmental sequgd Ehks,

. literacy learning outcomes by grade. level, subject area, and_unit. For each learning outcome, a sét:

classroom activitiés ‘and resource materials will be suggested. Guides for equipment planning, tcachcr

training, and implementation of the program will also be developed. The learning outcomes will be

defined by a panel of experts. Fifty K-8 teachers and subject specialists will Mentify 5&0 and sequence.

HumRRO staff will prepare the kits. Montgomery County, Maryland, schools will try out.the package in
. the classroom, and monitored field tests will be conducted in two dissimilar schoo] districts. The package
4 Wwill be disseminated through professional societies and will be offered for commcrcml pubhcatlon

“

- *oum: ©$216,755 AWARD NUMBER: SED79-23684
ARDED: 04-18-80 - NSF PROGRAM MANAGER:
TERMINATES: 09-30-83 - ' Dorothy K. Deringer
- . ; ~~ BRQGRAM: Development in

. Science Education

110 Section II Y /
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DISCIPLINE:

TARGET AUDIENCE:

DESCRIPTORS:

Science Education ‘

Software Systems/Computer Science

Grades K-8 ‘
Learning Processes; Learning Activities; Instructional Materials;
Curriculum Development; Elementary School Curriculum; Computer
Science Education; Computer Oriented Programs; Science Instruction;
Mathematics Instruction; Social Studies’

l [ Section II 111




AMOUNT: - $55494%

Graphing in High School Level Algebra and Trigonometry for Adults

-

LS
o

!

J. Richard Morris - o - R o " _ S
Virginia Commonwealth University ' ' o ' !
901 West Franklin Street - ’ ‘

~ Richmond, VA 23284 L

»

A software package of 15 to 20 graphing lessons intcndca for use on a computer graphics terminal

L)

will be developed by three members of the Mathematical Sciences Department at Virginia
‘Commonwealth University. This package will be used by students on an individual and personalized basis

with the help of a qualified teaching assistant. This software will augment existing courses in clementary .

algebra, intermediate algebra, and trigonometry. The content of thése courses is the sarmie as thaf found at
grade levels 10 through 12. Each lesson in the software package will be written so that the student is an
active participant in the graphing process.

Appropriate testing will take place at each stage of development to ir’xsurc the effectiveness of the

graphing lessons. When the software is complete, a control group and an experimental group will be:

selected from among the groups of students of age 25 or over. Both student achievement and attitude will

be assessed. Guidelines established by CONDUIT will be used as a basis of project organization and

- management. The software and the new knowledge which result from the project will be disseminated. -

iy
A 1

AWARD NUMBER: SEDS0-12447

AWARDED: ~ 07-09-80 . NSF PROGRAM MANAGER:
- TERMINATES:  12-31-82 - v ~ Dorothy K. Deringer
e L ~ PROGRAM: Development in Science .
;0 , » ' Education - ’
DISCIPLINE: - Software Systefns/Computer Science;

... 'Mathematics, General/Mathematical Sciences
TARGET AUDIENCE: Undergraduates; Continuing Education Students
DESCRIPTORS: Mathematics Education; Algebra; Trigonometry; Computer Assisted
~ } Instriction; Adult Students; Computer Graphics; Individual Instruction;
: Instructional Materials; Graphs; Microcomputers

i) -

~ * Funded in part by the National Institute of Education.

[ 4
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Geometric Visualization: Dynamié Gg'aphics to Deielop Mathematical
Perception and Intuition in Pre-Calculus Students , .

'

o
- .
N .

Gcrajd_ L. Isaacs o ' <
~ ‘Carroll College : '

100 N. East Avenue ' : ‘ r\\ /

Waukesha, W1 53186 . : : » .

This p}oject is a joint effort between Carroll College and the Waukesha Public School System. Its
primary purpose is to improve the teaching of pre-calculus courses through the introduction of Geometric
Visualization Techniques using the graphics capabilities of low-cost microcomputers and television
displays. The approgch will be to promote understanding, using geometric representation and , -
‘interpretation. An equally important goal is to introduce a prototype for designing graphics software to be
used throughout mathematics and science education. This software will be designed in such a way as to be
casily transported across hardware, graphics devices, and dialects of BASIC. The project revolves around
the concept that there are many topics in mathematics that can be better presented and understood with
the aid of dynamic graphics. To insure widest possible use, the software will be designed so that the
instructor need only turn on the machine ahd start the program. The package would then present the
material in English with appropriate prompts and a clear indication of the options available at each step.

“The project will be discussed at national meetings, papers will be submitted to professional journals, and
the courseware and documentation will" be ‘disseminated initially through’ Carroll College- and -~

- CONDUIT.
AMOUNT: $149,327 ¢ AWA,RD NUMBER: SED80-12457
AWARDED: 08-22-80 , . NSF PROGRAM MANAGER:
TERMINA:I'ES: 08-31-82 s ‘ Harold J. Stolberg
' : ' '~ PROGRAM: Development in
Science Education
' DISCIPLINE: Mathematics Education;

: - Software Systems/Computer Science
TARGET AUDIENCE:  Grades 9-12; Undergraduates . '
DESCRIPTORS: Programming; Mathematics Instruction; Secondary School Mathcmatics;/'

~ Mathematical Concepts; Computer Graphics; Computer- Assisted
~ Instruction; Televised Instruction; Instructional Technology;
Microcomputers; Geometric Concepts

l
~
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Factors Influencing Mathematlcs Partlclpatmn of Highly Able Mexican-

American Adolescents
{e

Linda M. Olddker, = \

Arizona State Univcmitj(--; . ,
Tempe, AZ 85281 ) : ) i : ;

This stidy will 1ry£t1gatc the social/emotional and cognmvc factors influencing decnsnons of
Mexican-American secondary school students to avoid or persist in mathematics training. The team of
investigators includes a mathematics educator, a mathematician, and a social scientist. They will design or
obtain instruments to measure which factors are influential in a student’s decision to persist in
mathematics. The study will test the following categories of variables: (1) family-related variables; (2)
significant others; (3) career consciousness; (4) attitudes toward mathematics; (5) cognitive styles; and (6)
language-related variables. Pertinent demographic and academic data also will be obtained. The sampleé '
will consist of 450 studerits in grades 8, 9, and 10. The data will be analyzed using path analysis tcchniquw
to test the degree of influence of decision-related vanablw Articles will be prcparod for publication in
vanous journals and presented at meetings.

7 . ' . -

AMOUNT: $148,966 AWARD NUMBER: SED80-17768
AWARDED: . 08-15-80 S - NSF PROGRAM MANAGER:
TERMINATES: 07-31-82 , v - Douglas McLeod
- X 7 : PROGRAM: Research in Science

. : ’ Education
DISCIPLINE: ‘ Mathematics, Gencral/Mathemaucal Sciences
TARGET AUDIENCE:  Grades 8-10

 DESCRIPTORS: Mathematics; Secondary School Mathematlc. Minority Groups Mexican-

Americans; Student Attitudes; Racial Attitudes; Social Factors;
Instrumentation; Career Planning; Cognitive Processes; Mathematics
Anxiety
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Research to Promote Sgience Learping Among Blind Students in Colleges and”

Universities .

Morris Sica
California State’ University
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 ¢ollege level. It will proceed in two phases. I Phase I, five blind persons will be

trained to conduct interviews with 90 blind students in California colleges. These interviewers will have
had some experience in science. Critical incidents thnt blind students describe as positive will be probed to
determine the attributes of instruction judged to be helpful to learning. Instructional methods which fem

to hinder the learning process will be identified. Scienceinstructors who have had blind students in their

science classes will also be interviewed with a similar objective; namely, to discover the attributes of
suctessful and unguccessful strategies. A principal consultant to the project is a blind biology teacher. A
content analysis of the critical incidenjs provided by both students and teacherss will be the basis for
developing characteristics of successful and less successful conditiong for science learning by blind
students. One product of this research will be a repor} 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 controjjed
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 extensive study may be proposed.

'\; -
. : o » ,

AMOUNT:; ; $30,682 7 - AWARD NUMBER: SED79-29597

AWARDEBD: 01-18-80 : +» NSF PROGRAM MANAGER:

TERMINATES; 03-31-81 . ~ Kathleen M. Fisher

’ ' : 400 PROGRAM: Research in Science
Education )

DISCIPLINE: . . Multidisciplinary Sciences

TARGET AUDIENCE: Handicapped; Undergraduates )

DESCRIPTORS: Blindness; Disabilities; Cognitive Processes; Scientific Concepts; Science

Literacy; Lcaminé\{rotil Instrucfional Improvement; Students;
Interviews; Evaluation MMicapped .

l)'

I 4o

S
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. Sclence Educatlon for Women, Mmonty, and the Phys1cally Handlcapped
" Students in Commumty Colleges N ( | '

\ . 1 P ~ - -7 -
. . LR

Arthur M, Cohen | L .
- Center for the Study of Community- Colleges - - -

1047 Gaylcy Avenue, Suite 205 Uy
Los Angcles, CA 90024 ,

Kl
1y -

a
~

; The objectlve of the project is to describe intervention strategles that wnll allow collegq{s to remove
~ barriers and to develop .incentives for .the participation of minorities, women, and the physically

handlcapped in science. g
- This project will study and describe the course-takmg pattems, science background‘émd attitudes

' toward scnence of, women, minority, and physically handicapped. students. It will also examine the
institutional pattemsA&at inhibit or' enhance sciénce enrollments and analyze the interaction among these
. variables in the Los’

geles Commum\y College District, which comprises nine colleges with markedly
different proportions of ethnic enrollments As such, this study addresses an important national problem:

the underrepresentation of rmnontu’s, women, and the physically handicapped in.the sciences. Many
reasons have been advanced for this situation and many college programs have been developed to remedy
this mequlty However, the m;echamsms by which college students are attracted to the study of scnence are’

< not clearly understood. . - e

Data will be gathered through five actmtm student surveys; transcript analyses instructor surveys;

_tabulation of science'course offerings listed in college catalogs and dlass schedules; and staff interviews.

These data will be synthesized through the development of a College Orientation Toward Scnence index
and a Student Orientation Toward Science mdex - S - S N

= e’ ' . - ) . . _ 9
AMOUNT: $189,546 : ‘ AWARD NUMBER: SED79 29222' SN
AWARDED: 10-19-79 / + -\ NSFPROGRAM MANAGER
TERMINATES:  12-31-82- " . o : Kathleen M. Fisher T T
) ’ ' PROGRAM: Research ifi Scnence v L

, Education .
DISCIPLINE: _Science Educatlon, Multndnscnplmary { ' -
2 Sciences . - : ’
TARGET AUDIENCE: -. Females; Minorities. ° N P : -
- 'DESCRIPTORS: - Women’s Education;’ Sex Bias; Educatlonal Attitudes; Social- Blas

Ethnicity; Minority Groups Scientific Atsitudes; Leammg Motlvatlon
- Handicapped Students; Instructlonal Improvement R

»

116 Section II - 125 ¢+ .

3 . . -

]




AN

A Longitudinal Study ‘of Wonien and Minorities in Science and Engin¢ering

(
4

Rita A. Scherrei-- SR - A PN
Higher Education Research Institute ‘ T ’
924 Westwood Boulevard, Suite 835 -

Los Angeles, CA 90024 o o : o ) .
, A\

This is a study of factors which bear on retention of minorities and womenin science and technology.

The population consists of a national sample of 50,000 persons who as college freshmen in 1971 completed

a survey questionnaire at the time of entry. They were re-surveyed in 1979-80. Those who aspired to

‘ ‘careers in science, engineering, of mathematics will be the focus of this investigation. In addition, those

S who later migrated into one of these fields will be studied. An attempt will be made to identify conditions

that improve the likelihood of retention ‘and to clarify the conditions which appear to function as barriers.

The investigation will show whether the patterns are the same for Blacks and Hispanics and women, or
whether there are features unique to each group. To validate* the findings from the large data base

*  analyses, a sample of r&pongiénts from each segment of the study. will be selected for more in-depth
interviews. The study is expected to contribute information which will be useful to career counselors and
for the planning of continuing education beyond the baccalaureate. o ' '

pratt . | - e )’ o
AMOUNT:" = $49,542 o & + AWARD NUMBER: SED80-17651
AWARDED: 08-15-80 L ' NSF PROGRAM MANAGER:
TERMINATES:  05-31-82 Kathleen M. Fisher - " :
AR A : \ ' PROGRAM: Research in Science
- Education ' .
' DISCIPLINE: Multidisciplipary Sciences ] S ,

- TARGET AURIENCE: Grades 9-12; Undergraduates; Graduate Students; Females; Minorities

DESCRIPTORS: Women’s Studies; Minority Groups; Science; Technology; Engineering;
Mathematics; Questionnaires; Longitudinal Studies; Continuing
\ - Education; Career Change; Career Choice; College Students; Interviews;
. Career Planning - ' '
L . LR B ?
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Elizabeth G. Cohen ‘.
Stanford University '

- School of Education :
Stanford, CA 94305 , e

4 .

\ This research-applies an established sdciological theory, Expectatfon Theory, to the analysis of the
processes of learning cience in bilingual elementary classrooms (grades 2-4). The science program
materials are especially developed for bilingual instruction and stress experiential learning. In the context
of a predominantly interaction-based science program, the content, natre, quality of child-child and
child-teacher encounters is a salient feature, and hypotheses from Expcctatlo Theory regarding status,
engagement in learning, and achievement need to be investigated. If it can be shown that academic status
is operating to‘depress interaction and science learning for poor readers, then responses addressed to this
. problem can be instituted. Nine schools in five districts are involved in a bilingual science program of 15
- weeks’ duration. Rwults of the research will have 1mpllcatlons for both theory and practice.

L]

AMOUNT: © $78,733 AWARD NUMBER: SED80-14079 ~

AWARDED: " 06-20-80 ] NSF PROGRAM MANAGER: |
! TERMINATES:  02-28-82 ' "Kathleen M. Fisher
- PROGRAM: Research in Science
v C : - Education
DISCIPLINE: - ~ Science Literacy/Education.
TARGET AUDIENCE:  Grades 2-4; Bilingual Students
DESCRIPTORS: . ‘Science Education; Bilingual Students; Bllmgual Education; Predictor

Variables; Group Status; Academic Achievement; Interaction Process
Analysis; Ethnic Studies; Social Experience; Experiential Learning

Yy
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Improving Students’ C'omprehension'of Science Prose

"Richard E. Mayer : ' i
University of California at Santa Barbara ' *
Santa Barbara, CA 93106

~

The major goal of this project is to determine how to increase students’ understanding of scientific
prose by developing presentation formats (such as the use of redundancy or analogy) and training_in
" reading strategies (such as identifying key ideas or restating the relations expressed) that are-specific to
-domains in science. Understanding is defined in terms of a student’s ability to use the presented
information in problem solving. This project: will use the prose analysis techniques of cognitive
psychology in order to specify the structure of various domains of science prose. Specific issues are
addressed: (1) Are there characteristic prose structures for different domains in science? (2) What do good -

problem solvers know after reading a text that poor problem solvers do not pick up? (3) Doc emphasis on

.+ .

the structure and critical features of a science passage influence subsequent problem solving performance?
(4) Does training in specific domain-related reading strategies influence subsequent problem solving
performance? This project is directed especially at undergraduate students who normally do not perform
well in science. '

-~

° ko
) . L] . . _ .
AMOUNT: * $59,252 "AWARD NUMBER: SED80-14950
AWARDED: -~  08-15-80 NSF PROGRAM MANAGER:
TERMINATES:  08-31-83 - Erik D. McWilliams :
S : PROGRAM: Research in Science
Education
. . ) I.
" DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Undergraduates !
DESCRIPTORS:. Reading Processes; Cognitive Processes; Reading Comprehension; o

Reading Skills; Prose; Problem Solving; Learning Thegries; Science
Instruction; Science Materials; Scientific Concepts; Reading Diagnosis;,
Reading Ability »
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| Loglcal Competencies and Activity Selectlon Pattems in Early Adolescents: Ax
Longltudmal Study

[
|
Jamm T. Robinson
- Biological Sciences Curriculum Study - Company
- P.O. Box 930 ~
Boulder, CO 80306

v

- The purpose of thls pro_|ect is to makc available to rmearchcrs evaluation and research data from the
Human Scignces Program (HSP). The data base is longitudinal in character and contains information on
choice behavior, attitudes, and achievement of adolescent students in human science. The availability of -
this data source will provide researchers with an opportunity to test hypotheses concerning' the
contribution of curriculum variables and student variables to growth in biological knowledge, logic, and
attitudes toward science. ~

This project has two parts: (1) to prepare archive data tapes for data collected in conjunction with
the dcvclopment and testing of the HSP modules; and (2) to trial test the tapes and their transferability by
running some analyses which would then be subject to peer review. A Statistical Package for the Social
Sciences (SPSS) archive file of data collected for nearly 1,000 students who used 15 HSP modules will be
prepared. These data include logic test scores, attitude scales, achievement test item responses, activity

evaluation ratings, questionnaire responses, and the blographlcal data. Data are available for 1974
through 1976. :

AMOUNT: $126,976 AWARD NUMBER: SED79-19312

AWARDED: 03-31-80 ° NSF PROGRAM MANAGER
TERMINATES:  09-30-81 ' Rita W. Peterson
: PROGRAM: Research i in Science
Education
DISCIPLINE: Bidlogy, GcncraI/Llfc and Medical Scncnccs
TARGET AUDIENCE: Adolescents ' ‘
DESCRIPTORS: Data Bases; Longitudinal Studies; Attitudes; Adolescents; Biology;

Achievement; Scientific Attitudes; Behavior Pattcms Curriculum
Research; Evaluation Methods . !
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The Status of Middle School/Junior High School Science

¢!

Paul DeHart Hurd

Biological Sciences Curriculum Study Company
Center for Educational Research and Evaluation
P.O. Box 930 ‘ -
Boulder, CO 80306

l

The purpose of this project is to analyze and describe the present status of middle school/. junior high
science instruction in the United States and, from this synthesis, to propose characteristics for clfective
science instruction for grades 6 to 9 for the 1980s. : . ‘ . :

The. research procedure includes an analysis and synthesis of existing data that describe the
condition of middle school/junior high science instruction for two distinctly different periods in science
education: 1965-70 and 1975-80. The pringipal data sources for the earlier period will be science texts and
several national surveys of middle school/junior high school science instruction. The primary sources for
the later period will be the three NSF-funded status studies of precollege education and data for
13-year-olds of‘thc 1978 National Assessment of Educational Progress science study. Science instruction
research data for middle school/junior high for the period 1965-80 will - also be synthesized.
Interpretations will incorporate the rationale of the middle school and changes and trends in the scientific
enterprise that should be considered for effective science instruction at these levels. The results of the
study will be presented in a variety of formats for different audiences (middle school/junior high teachers
and administrators, the public, the NSF, and science educators). Recommendations for further research
will be derived from gaps and discrepahcies in the'data. - ‘

AMOUNT: $119,962 ' : AWARD NUMBER: SED80-15816

AWARDED: 09-16-80 " NSF PROGRAM MANAGER:
TERMINATES: 06-30-82 , * Raymond J. Hannapel
' ' PROGRAM: Research in Science
Education
DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Grades 6-9

'DESCRIPTORS: * Science Programs; Surveys; Middle Schools; Science Instruction; Science
: Courses; Junior High Schools; Curriculum Planning; Science '
Curriculum; Synthesis; Comparative Analysis; Evaluatign

125
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Biological Sciencés Curriculum Study Company

Research in Science Education: New Questions, Ngw Directions

James T. Robin n

Center for Educational Research and Evaluation - - C :
P.O. Box 930 , , : . o

Boulder, CO 80306

An invitational conference for science educators and scientists will explore three new areas of
research of potential interest to science educators engaged in training graduate students and science
department chairmen interested in teaching and learning. The conference will examine the work of nine
researchers, each with different approaches in separate but related fields. These include the analysis of
curriculum materials, investigations of contextual factors in science classrooms, and mvat&atlons of
student understandings of science. New approaches to research in science education will be discussed by

- small groups in the final symposnum of the conference: Topics of discussion concern recent developments

in the analysis of text materials with special emphasis on the text, the most used curriculum resource.
Other topics addressed include new insights into the interactions of students, teachers, and curriculum
materials based on ethnographic, ecological, and case studies in scxcncc' classrooms. The papers presented

at the conference will bc published in a conference report to bc made available to the science education

community. e
) L]
AMOUNT: $25,628 - AWARD NUMBER: SED80-17531
AWARDED: 08-15-80 NSF PROGRAM MANAGER:
TERMINATES: = 02-28-82 ' - Kathleen M. Fisher
) - PROGRAM: Research. m Scncncc
- Education
DISCIPLINE: : Multndnscnplmary Sciences
TARGET AUDIENCE: Teachers; Scientists; Graduate Students; Educatlon Administrators
DESCRIPTORS: Science Instruction; Science Curriculum; Instructional Materials;

Content Analysis; Textbook Research; Classroom Research; Case 4
Studies; Curriculum Research; Conferences; Context Clues; Reading
Comprehension -

?
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An ExpertéNovice Information Processing Study of Problem?Sgilving in

Genetics - .

J - 4
Richard R. Tolman
Biological Sciences Curriculum Study Company
Center for Educational Research and Evaluation
P.O. Box'930
Boulder, CO 80306

/

This'is a pilp't study of the mental processes and structures used in solving problems in genetics.
These processes and structures will be inferred from intensive observations of both experts and novices (in
genetics) as they work on such problems. The novices will consist of students from several nearby high
schools. Teachers and researchers from the field of genetics will serve as the experts. The resulting
descriptive “model” of problem solving, at several levels of expertise, will then be tested and refined with
“new” groups of problem solvers. The end result of the research is hoped to be the beginning of a better
understanding of human information processing in solving genetics problems. The results eventually
could lead to more efficient instruction for students to help them understand the major concepts of
genetics and be able to apply these concepts in an efficient manner in solving genetics problems.

AMOUNT: $35,480 : 'AWARD NUMBER: SED80-17671

AWARDED: 08-22-80 NSF PROGRAM MANAGER:
TERMINATES: 02-28-82 - . Erik D. McWilliams
; PROGRAM: Research in Science
¢ Education
DISCIPLINE: Genetics/Life and Medical Sciences

" TARGET AUDIENCE: Grades 9-12

DESCRIPTORS: Genetics; Problem Solving; Cognitive Processes; Information Processing;
' Models; Comparative Analysis; Scientific Litefacy; Observation; Science
Instruction; Biology Instruction; Science Teachers

.” 1 \) ll
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Investigation of Critim@;l(niers to the Understanding of Science

David Hawkins : .
University of Coloradd - _ .. .
‘Mountain View Center for Envxronmental Education
Campus Box B-19 vt
Boulder, CO 80309 '

Experience over the years at the Mountain View Center has uncoveréd a problem common to
children and adults in learning clementary cohgepts in science and mathematics. Because this type of
problem displays a particular set of attributes, the principal investigator has labeled them “critical barrier
phenomena.” Critical barriers appear to arise because of a person’s difficulties in making the transition in
thought processes from “‘common sense views” of natural occurrences to scientific interpretations. When
these barriers are overcome, the new understanding has been obscrvod to give a powerful impetus to
further learning.

The current investigation will attempt to clarify the concept of critical barriers to the understanding
of science by university students within the instructional setting provided by a newly initiated program of
interdisciplinary studies at the University of Colorado. The investigation also will include precollege
" teachers. The project director, a philosopher of science, will be joined by faculty in the natural and
behavioral sciences and by staff of the Mountain View Center in research to identify and characterize
these critical conceptual barriers. Initial work will concentrate on developing the methodology for
documentation and analysis. An interdisciplinary seminar will contribute to theory odevelpment and to
planning further empirical studies. Outcomes expected will include the beginning of a taxonomy of
critical barriers to understanding scncncc and a related set of mstmctnonal techniques to overcome these
barriers.

AMOUNT: $180,622 AWARD NUMBER: SED80-08581
AWARDED: 08-07-80 ; NSF PROGRAM MANAGER:
TERMINATES: 08-31-82 ' Erik D. McWilliams
' PROGRAM: Research in Scncncc
Education »
DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Preschool; Grades K-12; Undcrgraduata Graduate Students; Minorities;

Teachers
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. DESCRIPTORS:

~

Thought Procesges; Conccpt Formation; Leammg Processes;
Experimental Teaching; Cognitive Developmeént; Scientific Concepts;:
Scientific thcracy, Interdisciplinary Approach Mathematics ‘

13¢
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Analysis (Meta-AnalS"sis) of Major Facets of Science Education

.

- Ronald D. Anderson

University of Colorado . .
School of Bducation ' "
Boulder, CO 80309 7 o i

~

The purpose of this project is to conduct analyses of a wide range of topics in science education about
which sufficient research has been done to produce some generalizations of use to practitioners. Meta-
analysis is a statistical procedure for combining the findings of a large number of primary research results.
It is an alternative to narrative research reviews that makes it possible to draw generalizations from large
bodies of research. A compendium of findings will be prepared in book form. This work will also serve to

- validate other meta-analyses currently being funded in the RISE program. The research is expected to

produce findings which will be useful to both teachers and researchers. For example, it will show in each

subject area addressed in the project the relationship between types of teaching (e.g., inquiry vs. didactic;

laboratory vs. demonstration) and science achievement, attitudes toward science, and critical thinking.
Meta-analysis is a technique which allows one to discover patterns of relationships in what often appear to
be a collection of studies with apparently conflicting outcomes. It has proved useful in fields as diverse as
tiiedicine and computer instruction for settling controversies and clarifying issues. Thus the research is
expected to provide practical advice to teachers and administrators. -

v

AN‘IOUNT:‘ _$191,935 AWARD NUMBER: SED80-12310
AWARDED: 06-20-80 NSF PROGRAM MANAGER:
TERMINATES: 01-31-83 ' Kathleen M. Fisher

- ’ ’ ' PROGRAM: Research in Science
Edugation

, ettt

DISCIPLINE: Science Education

TARGET AUDIENCE: Grades K-12; Pre-School

DESCRIPTORS: Science Bducation; Educational Research; Content Analysis; Research
Utilizdtion; Statistical Analysis; Teaching Methods; Critical Thinking

L.
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Research info Important Factors Influencing Female Selection of First
Optional Mathematics Courses I

Alma Lantz - _ : ' S

University of Denver : , '
o~ Denver Reséarch Instjtute L
S Denver, CO 80210 ’

This research has examined the relative impact of relevant variables in the participation in elective -
'mathematics courses within a theoretical framework provided by social psychology (utility, social
exchange, cognitive consistency thiéories). The objectives have been threefold: to determine the relative
importance of factors influencing math-related decisions so that the most important conditions may be
addressed by future experimental interventions; to conduct a preliminary examination of the role of peer

. influence in making math-related decisions; and'to provide a more sensitive instrument with which to
measure the effects of future interventions.  ~ .
Salient findings were obtained from the following separate rate samples (N =521, N =644, N=253)
to date: (1) males and females in these samples did not differ significantly in their intentiofis or in their
actual participation in nonrequired mathematics courses; (2) many factors influenced course taking in
nonrequired mathematics—subjective value of mathematics, liking for mathematics, confidence of
success in mathematics, and mother’s and father’s encouragement; and (3) of these, the subjective value
! (utility of mathematigs) was the most important for both sexes. On the whole, few sex differénces were
observed on these factors. , ‘

During this supplemental award period, the existing data will be analyzé 4o examine differences in
participation in optional mathematics courses as a function of race/ethnicity, the level of mathematics
currently being taken, and organizational/administrative variables within the school and/or district.

4

AMOUNT: $69,150* '~ AWARD NUMBER: SED78-17103 .

AWARDED: 09-15-78 4 "~ NSF PROGRAM MANAGER:
TERMINATES:  02-28-81 ’ o Kathleen M. Fisher
' . ‘ PROGRAM: Research in Science
Education »

DISCIPLINE.: . . Maithematics Education
TARGET AUDIENCE: ° Grades 9-12

\ 1\31 '
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DESCRIPTORS: + Mathematics Instruction;ipecr Acceptance; Minority Groups; Ethnic |
Studies; Cultural Differences; Elective Subjects; Social Psychology; Sex .
Differences . f

. )

1

* Cuniulative amount. Fiscal Year 1980 award: $19,860.

(
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Survey of Undergraduate Education in the Mathemaﬁéal ‘Sciences, 1980-81

¢

yor !
2

1 i

Truman A. Botts: _
Conference Board of the Mathematical Sciences
1500 Massachusetts Avenue, NW, Suite 457-458
‘Washington, DC 20005 . T

¥..

~

' ' ' ' : J
Continuing its series of surveys made in 1965-66, 1970-71 and 1975-76 at five-year intervals, CBMS
 will make an in-depth survey and trend analysis of unde_rgraduatc‘education in the mathematical sciences
in universities, four-year colleges, and two-year colleges. These studies produce detailed trend
informatidn on such factors as course en ts, programs, facilities, and characteristics of faculty. This
information jis of importance pﬁm%mw and divisions of mathematical scm in
academic institutions. Also the findipgs can be’ by individuals and industtial, governmental, and
professional orgapizations concerned with the mahgmatiéal sciences. Like the earlier ones, this survey
will be carried out under the direction of a broadly r rmnwtmurvcy committee (eight persons) by an
executive secretary and consultants,with technical advice and assistance and staff support at CBMS
headquarters, The survey data will come primarily from responses to questionnaires sent to a statistically
designed sample of depatments in the mathematical sciences. After reduction and analysi$ of these data,.
the results’ will be published in a report publicized through announcements; articles,~aqd panel
discussions. It will be disseminated on a complimentary basis to responding departments in the sample
and to others at cost.

»

L

L

AMOUNT: \ $52,800 AWARD NUMBER: SED79-19946

AWARDED: 10-24-79 NSF PROGRAM MANAGER:

TERMINATES: 05-31-82 _ Douglas B. McLeod ,
PROGRAM: Research in Scien

Bducétign .
DISCIPLINE: Mathematics, General/Mathematical Sciences;

) Mathematics Education - . :
TARGET AUDIENCE:  Undergraduates; Graduaté Students; Two-Year Collége Students '
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- DESCRIPTORS: - Undergraduate Study; College Mathematics; Mathematics Instruction;
_ - o Trend Analysis; School Surveys; Colleges; Two-Year Colleges Data
N R Analysis; State-of-the-Art- Reviews; Universities
Ve ! ) .l
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" Support of Certain Aspects of the 1980 Internatlonal Congress on ’ S

* Mathematical Education

¢

J. K. Goldhaber ., ‘ | A | -
National Academy of Sciences ‘
2101 Constitution Avenue, NW . , :
Washington, DC 20418 A ' T |

“ . . ) ” 3

g A e

} t s . o /‘

The project is designed to assist in the ﬁnancmg of the 1980 Intematronal Congress of Mathemahes .
Education (ICME-4) held in August 1980 in Berkeley, California. The week-long quadrennial congress is -
sponsored by the international Commission 6n Mathematical Instruction. experts from a ety of
countries discuss techniques of mathematics instruction.. In particular, the congress provifles an
international forum for communication among researchers in mathematics education, elementaty and
secondary teachers, professors, . technology specialists, curriculum developers, . evaluators, and
* government officials regarding major 1ssues and problems in mathematrcs educatron Approxrmatcly :

3,500 people attend the congress.

Through this award to the Natronal Academy of Scrences, ‘the ﬁnancnal agent of ICME—4 the
National Science Foundation will join with private industry, private donors, and conference parﬂrcrpant?
to help meet the costs of the. congress. Primary expenditures involve production and mailing of

_ announcements, program.books, and. the proceedmgs of the congress, along with some support for

plenary speakers. -~ . . ?
¥ . j
. ‘ ' N - . . ) ‘ ‘
AMOUNT:  $50,000* - AWARD NUMBER: SED79-20903
-AWARDED:  11-16-79 - - NSF PROGRAM MANAGER:
- TERMINATES: - 10-31-81" ‘ Douglas B. McLeod
- v PROGRAM: Research in Science
J ‘ , o Education
DISCIPLINE: - Mathematics Education ' ‘ : |
TARGET AUDIENCE: College Instruétors; Teachers; Edupauonal Researchers ® o °
DESCRIPTORS: . Mathematics Instruction; Mathematics Curriculum; Mathematics ,
AR Teachers; Curriculum Development; Public Agencies;.Meetings; )
. \ Intematlonal Educational Exchange; Financial Report; anate Agencies

Y

* Funded in part by the Information Dissemination for Science
Education (IDSE)- Program and by the De\lelopment in Science : o _
Educatron (DISE) Program ) - "

>
. .y -~

1 3 - Section II 131 /‘ ‘

3




Effects of Elaboratlon Procedures ok Learmng and Retention of Sclentlfic
Principles

Robert M: Gagne:
Florida State University -
College of Education
Tallahassee, FL. 32306

o

. A set of interrelated exploratory studla will be undertaken to test the effectiveness of several
different kinds qf learning elaboration procedures on the retention of scientific pnncnpla acquired from
the IntermediateNScience Curriculum Study (ISCS) and the Individuaized Science instructional System
(ISIS) modules and modifications of them. Sixth grade students of local schools will learn selected science
principles under conditions which favor the following: (1) the use of images suggested by pictorial
diagrams; (2) learner-generated images; and (3)episodes involving imaginal learner participation. The
effects of these conditiong will be contrasted with verbally directed learning and, when appropriate, with

0 " “hands-on” experience. The nature of knowledge to be investigated is procedural rather than declarative
(factual). Retention is to be measured by tests prevnously‘of application 'to previously unencountered
examples. In addition,’a questioning instrument will be developed and tested to reveal differences in forms
of mediation employed by the learners. Results are expected to have implications for the desigh and use of -

demonstrations and plcwra in thc learning of sc1ent1ﬁc scientific principles.
by

AMOUNT: : $82,064 ' AWARD :NUMBER: SED80-11281

AWARDED: ~ 0805-80 »gﬂ-i‘PROGRAM MANAGER:
TERMINATES: = 05-31-82 ik D. McWilliams

PROGRAM: Research in Science

Education -
Y

DISCIPLINE: ‘ Multidisciplinary Sciences
TARGET AUDIENCE:  Grade 6 \ . |
DESCRIPTORS: - ° Learning Processes; Retention; Cognitive Proc&sa Evaluation;
‘ Figurative Language;-Verbal Learning; Visual Learning; Activity
Learning; Testing; Scientific Pnncnplw Science Curriculum; Scncnuﬁc
‘ Mcthodologyx, Questionnaires : -
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The Microcomputer and Problem Soiv‘mg Processes in Middle School
Mathematics '

Mary Grace Kantowski
University of Florida
College of Education
343 Norman Hall

N\ Gainesville, FL 32611 - ] ’ ' N

H
)

A teaching experiment will examine processes used by middle school and junior high school students
during the solution of nonroutine mathematics problems. Self-regulatory ‘behavior (hint selection) is
studied as students attempt to solve the problems. The students will be instructed in techniques useful in
solving non-routine mathematics problems. Then 12 practice problems will be given on a microcomputer
which will be programmed with hints for the solution of the problems. Hints available will include
definitions and formulae, plans for solution with a’ path to follow, diagrams, and action on diagrams.
Several additional possible paths to solution will be given.for each problem after a student completes the
work. Patterns of hint selection as well as preferred paths of solution will be noted. A post-test (without

~hints) will be administered, and processes used in solutions will be related to patterns of hint selection.

Data will be collected from verbal and written protocols of student solutions or attempts to find solutions,

and results will be reported in the form of descriptive statistics. and anecdotal evidence of observed

regularities. If students exhibit successful self-regulated behavior, the microcomputer could serve as a

" useful tool for reinforcement after initial instruction. Raﬁlts will be reported ‘at various ‘meetings of
mathematics teachers. Articles will be submitted to appropriate publications. :

- AMOUNT: ' $140,342 i 'AWARD NUMBER: SED80-16561
A AWARDED: 09-11-80 NSF PROGRAM MANAGER:
TERMINATES:  04-30-84 : Douglas B. McLeod
" ‘ - PROGRAM: Research in Science
. o Education (A
- DISCIPLINE: _* Mathematics Education;

Software Systems/Computer Science

TARGET AUDIENCE: Grades 5-9 .
DESCRIPTORS: Problem Solving; Computer Assisted Instruction; Middle Schools; Junior
N High School; Mathematics Curriculum; Computer Programs; Behavior .
Development; Adolescents; Congnitive Objectives; Microcomputers;

Reinforcement S /
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- Analysis of the Child’s Construction of Wholé Numbers

-
N N

'Lwhc P. Steffe , ‘
Universnty of Georgm ) ' 3 - - . .
Athens, GA 30602 | ,.

B

This project will usé clinical Qbservations to develop theoretical models that explain the acquisition
of early number concepts.

This analysis will lead to conceptual models of a child’s constructlon of numerical concepts and
operations. These models will provide a solid foundation for the design of a curriculum that is compatible
with and bunlds upon the child’s cognitive processes and their natural development. The planned research
involves the observation of primary school children during two school years. Teaching experiments will -
be developed to analyze how children acquire the follings; (1) the concept of numerosity (‘“manyness’) as
an attribute of whole numbers; (2) the ability to use counting to determine specific numerosities; (3) the
ability to perform operations involving counting; (4) the use of strategies to find sums and differences (as
opposed to the rote learning of number facts); and (5) the ability to count with tens and hundreds. In
addition, a logical and phllosophlcal analysns of children’s constructlon of number concepts will be’
@onducted. -

The work of the project is conccntrated on tcachmg and mtcrvncwmg individual children to
determine how they develop early number concepts and how they use these concepts to solve addition and
subtraction problems. Videotapes of the teaching sessions and interviews will constitute the “‘raw data”
* for the analysis. Dissemination of the project’s work will take place through professional organizations
and publications. ..

»
)

AMOUNT: $173,420 - AWARD NUMBER: SED80-16562

Techniques; Mathematics Curriculum; Arithmetic; Mathematicals
Concepts; Mathematics Instruction; Number Conccpts Developmerit;

AWARDED: = 08-06-80 ' NSF PROGRAM MANAGER:
TERMINATES:  02-28-83 - Douglas B. McLeod ‘
: PROGRAM: Research in Science
Education ‘

DISCIPLINE: Mathematics, General/Mathematical Sciences

TARGET AUDIENCE Grades K-4 ' ”

DESCRIPTORS: Theoretical Models; Concept Formation; Classroom Observation 7,
\
|

q

Whoie Numbers; Primary Education

| b1y :
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Applied Problem-Solving in Middle-School Mathemﬁﬁch

Richard Lesh .
Northwestern University
Evanston, IL 60201

An iterative series of experimental case studies will investigate the mental and social processes used
by students as they solve problems involving substantive mathematical content in realistic situations,
working in small groups. A multidisciplinary research team will design the series of problems, and elicit, .
observe, and explicate the processes that middle school students use to solve them. The problems will be of
a “project” nature, involving multiple stages and extending over a substantial interval of time. The
mathematical concepts that will be required are those of ‘number, clementary arithmetic, and
measurement. The investigators are particularly concerned with identifying problem situation and
procedures which will facilitate the learning of mathematics when administered by a classroom teacher.
Prior to the end of the project, the effects and hypotheses will be tested on a sizable set of students in order
to make predictions concerning the potential value of small group applied mathematics problem solving,

and the possibilities for future development as well as research. - N
AMOUNT: $198,581 . AWARD NUMBER: SED80-17771
AWARDED: 08-04-80 NSF PROGRAM MANAGER:
TERMINATES:  09-30-83 Erik D. McWilliams
PROGRAM: Research in Sciénce
Education
DISCIPLINE: Mathematics, General/Mathematical Sciences
TARGET AUDIENCE:  Grades 5-7; Undergraduates; Graduates; «
DESCRIPTORS: Mathematics; Problem Solving; Cognitive Processes; Case Studies;

Groups; interdisciplinary Approach; Concept Formation Mathematical
Applications; Projects; Learning Processes; Social Factors; Middle
Schools , : :

| 8 92
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Ivncreasing\the Productivity of Science Learning in Eai'ly Adolescents

Herbert J. Walberg

University of Illinois at Chicago Circle .
College of Education

Box 4348 ‘

Chicago, IL 60680

A field study will be conducted to test a generalized causal model of educational achievement
"applied to science education in early adolescence. The causal model employs educational, psychological,
and sociological constructs within a framework of an econometric production function. The research
team, with advice from leading science educators, specialists in early adolescence, mass media, and home
environment will perform the_following: (1) refine th modle of educational productivity by using nine.
procisionally identified constructs; (2) summarize recent meta-analysis education research on ,
determinants of learning; (3) design a field test to probe the model and provide best estimates of causal |
effects; (4) develop measures of the constructs; (5) incorporate randomized interventions of the |
constructs,.in seventh grade science classes in the Chicago metropolitan areas; (6) execute a data analysis N }
plan to identify the determinants of science achievement; and (7) develop a series of guidelines for
increasing the productivity of science education in the carly adolescent years. .

'AMOUNT: $240,814 C AWARD NUMBER: SED80-07804 | : :

AWARDED: 06-18-80 | NSF PROGRAM MANAGER: _
TERMINATES:  07-31-83 ‘ Andrew R. Molnar ‘
; PROGRAM: Research in Science ‘
Education
DISCIPLINE: Science Literacy/Education | ‘
TARGET AUDIENCE: Grade 7 ‘
DESCRIPTORS: Science Education; Models; Predictor Variables; Academic Achievement;
' ' Cognitive Ability; Environmental Influences; Scientific Literacy; Social
Factors
; «
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A Synfhwis of Findings on Sex Differences in Science Education Research

Martin L: Machr _

University of Illinois - ‘ :
Institute for Child Behavioral Development
Urbana, IL 61801

3

The literature concerning studies of sex differences in pre-college science learning will be reviewed, .
~ analyzed, and reported. Special attention will be given to differences across different fields of science, to
~ the effects of prior instruction and abilities, and to the variation in these differences as a function of ages of
the students, the date of the study, and the particular experimental designs that were used. Descriptive, .
empirical models will be developed which attempt to predict sex differepces as a function of such
variables. The findings are expected to have implications for future research. ' '

AMOUNT: - $184,149
"AWARDED:  06-26-80
TERMINATES:  12-31-82

AWARD NUMBER: SED80-07857
NSF PROGRAM MANAGER:
Erik D. McWilliams -

PROGRAM: Research in Science

Education
DISCIPLINE: Multidisciplinary Scicncw '
TARGET AUDIENCE: Women; Grades 5-12 ‘
DESCRIPTORS: . Sex Differences; Women’s Studies; Scientific Literacy; Science

Instruction; Achievement Rating; Ability Identification; High Schools
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Improving Access and Gmdance in Engineenng Research mto Contributing

Factors

William K. LeBold

Purdue University

Engineering Administration Building
West Lafayette, IN 47907

The central purpose of this study is to provide new norms for the engineering scales of the Strong
Vocational Interest Inventory (SVII) and the Purdue Interest Questionnaire (PIQ). Originally women
and minorities were not included as a substantial factor in development of the engineering scales of these
inventories and thus thclr widespread use in career counseling may be serving to limit access to careers in
engineering by women and minorities. This‘research will supply updated, unbiased valid norms and will
identify factors to consider in making effective use of such inventories with women and minorities. S
Populations in the study include working engineers in five fields. Factors which influence persistence,
interest, career choice, and job satisfaction will be studied in order to prowdca bcttcr basis for engineering

counseling.

AMOUNT: $141,426 AWARD NUMBER: SED79-19613
AWARDED: 06-17-80 NSF PROGRAM MANAGER:
TERMINATES: 12-31-82 : Kathleen M. Fisher .
- ‘ PROGRAM: Research in Science
Bducation

DISCIPLINE: Engmecnng/Educatlon

TARGET AUDIENCE:  Undergraduates; Minorities; chala Grades 10-12 ;

DESCRIPTORS: Occupational Guidance; Engineéring Education; Interest Scales; Bias;
Test Validity; Minority Groups; Womens Education
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Computer Biology Simulations for High School Students to Stimulate
Scientific Problem Solving : :

Edward Vockell

Purdue University - Calumet
2233 171st Street
Hammond, IN 46323

L 4

Research will be conducted to determine whether computer simulations of scientific problem solving -
enhance general problem solving skills and creativity among high school biology students. The
simulations will be administered under two conditions: (1) no guidance (pure discovery learning); and (2)
guidance. In addition, a control group which will receive no simulations will be used for comparison. To

‘ascertain the effectiveness of the simulations in enhancing problem solving and creativity, comparisons of

treatment groups and ‘control groups will be made with standard problem solving tasks employed in
cognitive psychology, a standardized test of scientific problem solving ability, and a standardized
creativity test. ‘ : .

AMOUNT: $74,955 , AWARD NUMBER: SED80-18948
~ AWARDED: 08-22-80 o : NSF PROGRAM MANAGER:
TERMINATES:  02-28-83 Andrew R. Molnar '
" PROGRAM: Research in Science
Education

DISCIPLINE: Biology, General/Life and Medical Sciences ¢
TARGET AUDIENCE: Grades 9-12 ;

DESCRIPTORS: Biology; Problem Solving; Computer Assisted Instruction; Creativity;

Student Creativity; Discovery Learning; Teacher Guidance; Test Results;
High School Students; Simulation '

,
1“10) -
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Computer Assisted Data Analysns (CADA) for Teaching Bayesian Stat
“and. Applicatnons for Research in Science Education )

&

d

Melvin R. Novick
University of Iowa ‘ A J . o
Iowa City, 1A 52242 4 '

.

Computer-Assisted Data Analysis (CADA) is a conversational, interactive computer system that
permits educational tesearchery to manipulate data sets and perform complex statistical analyses under
computer gundancc using Bayesian statistics.

The purpose of this project is to provide specialized, computer-based capabilities for the following:

(1) statistical evaluation of science education programs; (2) construction and use of course-connected,
criterion-referenced testing procedures in clcmentary and secondary schools; (3) direct on line statistical
monitoring of scientific experiments; and {#) teaching of more advanced methods of Bayesian statistics
. relevant to the areas of educational evdtuation,evaluation research, and decision making.

" Procedures will be made available to handle the following statistical problems, among others: errors
of measurement; non-random asslgnmcnt multivariate assessment of value; trait-treatment interaction;
quantification of prior and collateral information; and formal statistical decisioh't_naking in the context of
criterion-referenced testing. All new procedures will be made available on the CADA monitor. In
addition, "a greatly enhanced data management facility -will be made available for CADA And a

microprocessor version of CADA will be prcpared i , o .
AMOUNT:" $384,234¢ } ‘ AWARD NUMBER: SED80-06357
AWARDED: 07-21-80 ’ ' NSF PROGRAM MANAGER:
TERMINATES: 09-30-83 . Andrew R. Molnar
N ‘ , “Dorothy Deringer
R o - PROGRAM: Research in SClchC
Education
.
DISCIPLINE: Computer Systems Design
TARGET AUDIENCE: Undergraduates . .
DESCRIPTORS: Computer Assisted Instruction; Statistical Analysis; Bayesian Statistics;

. Computer Science; Evaluation Methods; Educational Assessment; Data
Analysis; Testing; Science Education; Educational Researchers

* Funded in part by the Development in Science Education (DISE) Program.

11
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An Inquiry into the Nature and Goals of Scientific Literacy

Stephen R. Graubard :

American Academy of Arts and Sciences ., ‘
Editorial Offices. )
7 Linden Street o
Boston, MA 02101 i

/

Personal, social, and vocational need for scientific literacy is increasing in the modern world, yet

, observation and tests confirm that general education in science is'not keeping pace with need, -
Through this project, the American Academy of Arts and Sciences (AAAS) will initiate an inquiry

into the nature and goals of scientific literacy. Using existing research, the Academy intends to create a
new synthesis and conceptualization of scientific and technological literacy for the general public. The
results of the effort will be published as a series of essays in DAEDALUS, the journal of AAAS. As has
been the case with prior issues of this scholarly journal, the Academy aims to generate discussions that

~ will ultimately influence people—in this case, men and women who make curricula and teach students,
. who write and publish, who determine what goes out on the television screens of the country, and who run

the museumns and adult education programs. - T o .
AMOUNT: © $260,521 " AWARD NUMBER: SED80-05975
AWARDED: 06-20-80 , NSF PROGRAM MANAGER:
TERMINATES:  11-30-82 : Rita W. Peterson

o " PROGRAM: Research in Science

Education :

DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Grades 7-12; Undergraduates; Minorities; Females
DESCRIPTORS: Scientific Literacy; Scientific Concepts; College Students; Secondary

School Students; Seminars; Adult Education; Public Education
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The Development Quantiﬁcation Coﬁ’cépts: A Synthesis

f
'
»

Judah L. Schwartz , | _ )
Massachusetts Institute of Technology

Division for ‘Study and Research in Education

77 Massachusetts Avenue

- Cambridge, MA 02139

.

This project will prepare a critical review and analysis of the literatures of several disciplines on the
subject of the representation of quantifiers. The term *“quantifier” is used to denote a broader concept of
number and its development than is conventionally used by either linguists or mathematics educators.
The review will include aspects of quantification which start with the development of children’s natural
language as they begin to understand quantitative aspects of their environment. Later formal learning at

, school will be included. A synthesis of theoretical models already suggested in the literature will be based

on work related to counting processes and the solution of simple arithmetic problems, as well as other
areas. Reaction time studies on the internal representation of numbers also will be included. In pamcular
the analog and digital models for the internal representation of -numbers will be examined and
developmental trends ascertained. The project will try to arrive at a unifying theoretical scheme which
will account for the existing body of empirical data. Further possible lines of research will be suggested.
Results will be reported through journals in mgthematics education and psycholagy. - /

AMOUNT:, $69,586 ‘ AWARD NUMBER: SED80-183%0
AWARDED: . 08-08-80 : NSF PROGRAM MANAGER:
TERMINATES: 02-28-82 Douglas B. McLeod

' . PROGRAM: Research in Science

Education

DISCIPLINE: - Mathematics Education; Mathematics, '
. : : General/Mathematical Stiences :
TARGET AUDIENCE: Pre-school; K-12; Undergraduates; Graduates /
DESCRIPTORS: Cognitive Processes; Number Concepts; Research Projects; Data

Analysis; Mathematics Education; Literature Reviews

11,
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~ James J. Kaput ;

/ : | . e

I . . . )

>

—

A Study Combaring,'cF'or‘mal Algebraic Repres‘entati(')hs with “Natural” Mental
Representations . ' ' N

[ : ) "
' - .

N

Southeastern 'Massachusetts University

741 State Road ) :

North Dartmouth, MA 02747 . (/‘ »
: v B , .o ,

Rgcqnt research (c.g., Clement and Lochhead, 1979; Kaput, 1980) has documented a very common
and resistant misconception of the roles of variables in “simple” algebraic problems, which interferes
strongly with algebraic selutions. Even those who have had considerable instruction and experiepce’
exhibit the problem. For example, some 23-30 percent of freshman engineering students tested at major
universities wrote 6-S = P instead of S=6-P as the solution equatiog for the following problem: *‘Suppose
that at a certain university there are six times as many students as rofessors. Using “‘S”" as the number of
students and *‘P” as the number of profedsors, write an equation that gives the relationship between the
number of students and the number of professors.” Careful interviews revealed that, in general, students
understand the numerical relationship betweén the students and professors but have great difficulty
expressing it properly algebraically. Among other things, they think of a symbol such as “S”as
representing a student, rather than the number of students.

This project will study the extent and probable causes of this tendency in various contexts and in
considerable detail. Contemporary core curricula in undeggraduate emathmatics will be surveyed for
tasks that seem likely to elicit the error. Experiments will then be conducted to determine the actual extent
of the problem in the mathematical tasks which the survey uncovers. The possible relationships between

this tendency and more general mental representation phenomena (such as mental imagery) will be

explored, with attention to individual differences. These findings will be related to developmental theories
of reasoning, and the implications for instruction will be considered.

K | o

AMOUNT: -~ $114,085 , " AWARD NUMBER: SED80-20020 -
AWARDED: 08-29-80 . NSF PROGRAM MANAGER: ~
TERMINATES:  03-31-83 Erik D. McWilliams
. PROGRAM: Research in Science
Education
' »
I e ! , . A_ d
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DISCIPLINE: Algebra/Mathematical Sciences
o TARGET AUDIENCE:  Grades 9-12; Unjergraduates ' : o
- .. DESCRIPTORS: - Mathematics Instruction; Algebra; C(‘)ncefpt Formation; Cognitive .
, I .- Objectives; Statistical Analysis; Symbols (Mathematics); Mathematical
- S Concepts; Problem Solving; Cognitive Processes T ‘

]
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Jack Lochhead , .
Umversnty of Massachusetts at\A:r/nhcrst E oL
Ambheérst, MA 01003

(- -

\. : ~ '

A program w111 be wtabhshed which mtegratm“hg study of knowledge structures and reasoning
processes in the areas of physics and mathematics. The program will bring together research scientists,
graduate students, and faculty from physics, cognitive psychology, computer science, mathematics, and
education. Emphasis will be placed on processes which are critical to skilled performance in science and
engineering but which, at the same time, extend beyond the range of current theories in cognitive science.
‘Major research areas include the following: (1) investigation of reasons for the. finding that many
science-orient®d college students do not fully understand the role that variables play in algebraic
equations; and (2) analysis of ﬁz?t’tgms of non-deductive reasoning in the problem solving of expert
scientists. A research cycle of interviewing, analysis, question redesign, and group testing will be used to
isolate key misconceptions and reasoning patterns. Fmdmgs in th&se areas will have 1mportant
implications for educatlon and cogmuve theory

E 4

%

AMOUNT: C $382,240 : : AWARD NUMBER: SED80-16567 ‘ .

AWARDED: - 07-30-80 ' ' NSF PROGRAM MANAGER:
TERMINATES: 01-31-84 ; . Erik D. McWilliams
' ‘ ‘ PROGRAM Research i in Scnence
( Education - : ~
DISCIPLINE: Physics, General;- Mathematics, Gereral/ s

: ) athematical Sciences
TARGET AURIENCE: rades 9-12; Undergraduates

DESCRIPTORS: Physics; Mathcmaucs Cognitive Processw Problem Solving; Algebra,
Leéarning Activitiés; Learning Processes; Testmg, Abstract Reasoning;
Engineering
] .
.
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Planning and Teaching Middle-School Science

Edward L. Smith T , :
Michigan State University . ‘ ' '
Science and Mathematics Teaching Center S :

E-37 McDonel Hall o . v
East Lansing, MI 48825 : e '

Mismatches between teachers’ planning processes and the content and organization of science
program teachers’ guides seem to limit the quality of scierice instruction at the middle school level. The
objectives of this project are to test this idea by analyzing existing patterns in teachers’ use of ‘scie
program materials and their effects on instruction, teacher satisfaction and student learning, and
analyzing the effects of an environmental intervention designed to promote a “mutual adaptation”
process which involves modification of both teachers’ guides and teachers’ planning processes.

The proposed study addresses this problem in three phases: planning and teaching ofscience by 20

. ‘ sixth grade teachers will be observed; student learning and teacher satisfaction will be measured and used

to develop an experimental mt/er’ventxon and four matched pairs of teachers. (half of whom receive the
mtcrventlon) will be studied intensively, using case study methods to document expenmental effects on
planning, instruction, teacher satisfaction, and learning, :

- - . e
. .

-

AMOUNT: $61,324 . - - AWARD NUMBER: SED80-20022

AWARDED: 08-28-80 v ‘NSF PROGRAM MANAGER:
TERMINATES:- 02-28-8}’ *  Erk D. McWilliams
" - PROGRAM: Research in Scnence
Educatlon

DISCIPLINE: Multidisciplinary Sc1ences . )
TARGET AUDIENCE:  Grades 5-8 '
DESCRIPTORS: _ General Science; Science Curriculum; Teachmg Guxd&e ‘Teacher Role;

) Instructional Materials; Middle Schools; Case Studies (Education);

: y Curriculum Research; Educational Planning; Intervention
&
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~ Survey of Science Understanding and Attitudes

-

v

Wayne W. Welch L

University of Minnesota - .

2642 University Avenue ' : : .
St. Paul, MN 55114 , o ' 7

" -~
v

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 models.that relate to schooling and demographic effects on science
achievement, attentiveness to science, and attitudes toward science will be tested.

Data collection for the project will be conducted under the direction of the Education Commission

of the States (ECS). 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 1976-77. Documented data tapes
and user code books will be prepared by ECS so that the data will be available for other researchers to use.

AMOUNT: ~ $140,000 ' AWARD NUMBER: SED80-22125
AWARDED: = 09-17-80  NSF PROGRAM MANAGER:
TERMINATES:  02-28-82  Andrew R. Molnat | "

o R PROGRAM: Research in Science

Education )

DISCIPLINE: Mulltidisciplinary Sciences
TARGET AUDIENCE: ' Grades K-4; 9-12 , ‘ :
DESCRIPTORS: Scientific' Literacy; Theoretical Models; Student Attitudes; Demography;

‘Trend Analysis; Surveys; Evaluation; ‘Social Factors; Social Influences;
. . ..~ Decision Making; Test Results; Policy Formation -

LI
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" Geonietrii Thinking Among Adolescents in Inner City Schools

Dorothy Geddes

Brooklyn College and Research Foundation of CUNY
Bedford Avenue and Avenue H

Brooklyn, NY 11210

.

This project will investigate how Van Hiele’s model of thinking in geometry applies to minority
students in early adolescence in grades 6 and 9 and to teachers of students in these grades. Research on_
Van Hiele, and, more generally, on learning in geometry will be reviewed critically. Current geometry
curriculum materials (grades 1-9) will be analyzed in terms of the Van Hiele model. Inftructional modules
for children, designed for use as research tools in a one-on-one setting and reflecting the levels of thinking
of the Van Hiele model, will be developed and validated. In thc clinical portion of this study, students
engaged in learning experiences provided in the modules will be videotaped. Detailed analysis of the
videotapes will provide insight into the level of thinking of students, difficulties at the levels, and thought
processes involved. The project will also investigate whether preservice and inservice teachers can be
trained to identify levels of geometry thinking of students and curriculum materials, and to select learning
tasks accordingly. At the theoretical level, the findings of the project will have implications for further
research of student thought processes in geometry as related to Van- Hiele’s levels of thinking.
Implications of the results will be drawn for curriculum development, teacher training, and classroom
practices for geometry instruction of carly adolescents.

AMOUNT: - $192,680 AWARD NUMBER: SED79-20640

AWARDED: 10-25-79 - , : NSF PROGRAM MANAGER:
TERMINATES: 07-31-82 o Douglas B. McLeod
: - PROGRAM: Research in Science
Education
DISCIPLINE: Geometry/Mathematical Sciences ' .
TARGET AUDIENCE:  Grades 6, 9; Teachers; Minorities '
DESCRIPTORS: Geometry; Minorities; Adolescents; Cognitive Measurement; Curriculum

Research; Mathematics Curriculum; Geometric Concepts; Cognitive
Processes; Urban Schools; Instructional Materials

» .

:)I)_ i - ~
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Children, Television, and Science: A Detﬁiled Description of Formative
Research for 3-2-1 CONTACT . ' .

Keith W. Mielke

Children’s Television Workshop
One Lincoln Plaza

New York, NY 10023

Xd

Two years of developmental or formative rcse_arch preceded the ;;‘cmicrc of thc.tclchsion science
series 3-2-1 CONTACT. More than 50 studies involving 10,000 children were conducted in the process of

" preparing the first 65 half-hour shows. This project will provide an exhaustive description of the

developmental research. It will identify the factors which seem to affect the appeal and comprehensibility -
of science materials on TV. The resulting document should be useful both to researchers and cugriculum
developers. : ‘

x

AMOUNT: $9,420 ' : AWARD NUMBER: SED80-20774

AWARDED: 09-05-80 NSF PROGRAM MANAGER:
TERMINATES:  08-31-81 Kathleen M. Fisher
: PROGRAM: Research in Science -
Education
DISCIPLINE: Multidisciplinary Sciences )
TARGET AUDIENCE: Grades K-8 » ,
DESCRIPTORS: Media Research; Experimental Programs; Research Utilization;

Television Curriculum; Television Programming; Educational Television;
‘Mass Media; Television Research; Scientific Literacy; Science Materials;
Children )
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Factors Related to Life-Long Learning for Scientists and Engineers: A
Feasibility Study

A . \ I . -

Harold G. Kaufman

Polytechnic Institute of New York
Division of Management

333 Jay Street -

Brooklyn, NY. 11201

This project will examine the feasibility of conducting a large-scale evaluation and synthesis of
changes in motivation.and thought processes in adults. Also it will investigate how life-long learning
among scientists and engineers is affected by such changes. Published studies in developmental and
-organizational psychology and adult learning will be evaluated in order to identify pertinent findings. The
study will determine the adequacy of the data base and analytical methods. Specific sources of data and
valid methods for combining and -analyzing them will be provided. -

AMOUNT: $70,000 - = AWARD NUMBER: SED79-20376
AWARDED: 10-22-79 NSF PROGRAM MANAGER:
TERMINATES: 10-31-81 g Erik D. McWilliams
PROGRAM: Research in Science
Education )
DISCIPLINE: Developmental Psychology :
TARGET AUDIENCE:  Scientists; Engineers; Professional Continuing Education Students
DESCRIPTORS: - Cognitive Processes; Motivation; Evaluation Methods; Developmental
.. - Psychology; Social Science Research; Feasibility Studies; Scientists;

Engineers; Learning Motivation; Lifclon& Learning

15 a
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Wait Time and Questioning Skills of Middle School Science Teachers

ot

J. Nathan Swift
State University of New York at Oswego
Oswego, NY 13126 ‘

Wait time, the duration of teacher pauses after questions, is an important variable in research on
science teaching. This project will investigate the effects of increasing teachers’ wait time on both teacher
and student behavior. It will also clarify the relationship of wait time to general questioning skills in
science teaching. In previous research, the influence of wait time training has been confounded with
instruction in general questioning skills, making it difficult to test the hypothesis that increasing the wait
time will by itself improve questioning skills. In this project, these variables will be separated through the
use of four treatment groups made up of science teachers. One group will receive instruction in wait time
using a newly developed electronic feedback device that monitors the duration of teacher and student
pauses; a second group will receive instruction in'gcncral questioning skills; a third group will receive both
types of instruction; and a comparison group will receive no instruction of cither type. Audio tape
recordings of classroom interaction will be analyzed in terms of teacher questioning behavior (includihg
wait time as well as other variables) and student responses. Student attitudes and science classroom
environment factors also will be assessed. Findings ‘will be published in professional journals and
presented at professional mectings.

AMOUNT: $72,257 AWARD NUMBER: SED80-15819

AWARDED: 08-08-80 : _ NSF PROGRAM MANAGER:

TERMINATES:  03-31-82 o Douglas B. McLeod

‘ ‘ PROGRAM: Research in Science
Education

DISCIPLINE: Multidisciplinary Sciences .

TARGET AUDIENCE: Grades 5-9 . _

DESCRIPTORS: Questioning Techniques; Middle Schools; Science Instruction; Science

Teachers; Interaction; Student Attitudes; Student Behavior; Teacher
Behavior; Reaction Time; Response Mode; Teacher Response

I = . Section I1 151
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Classroom Process Variables in Urban Integrated Junior High ool
Individualized Science Programs

Ann C. Howe

Vernon Hall

Syracuse University
Department of Science Teaching
Syracuse, NY 13210

This study examines the relationship of race, sex, and classroom’ process variables to learning in
science. It is intended to yield data pertaining to individualized science instruction for minority and
female students. Data will be collected by systematic observation of student and teacher behavior in 20
individualized science classes in five racially integrated urban junior high schools. Ten teachers and 160
students (randomly selected but equally divided according to race and sex) will be observed by trained
graduate students and advanced undcrgraduatc psychology majors. All 1®Cchers will use Intermediate

- Science Curriculum Study materials.”

Topics to be addressed include the following; the use of classroom time by students and teachers; the
nature of the interactions among students and between students and teachers; the relatnonshlps between
these variables and students’ characteristics of aptitude, sex, and race; and the relationship of these
variables to student achievement.

Evaluation procedura mcl%c the administration‘of two individualized scholastic aptltudc tests and
a standardized /a vement test. Science in-class achievement will be measured by teacher-test
evaluations and responses to questions by observers.

Results of the study will be disseminated by presentation of papers at professional meetings,
publication of articles in profmslonal Joumals, and teacher workshops

AMOUNT: $70,670 a AWARD NUMBER: SEDB0-14209

AWARDED: 08-06-80 . NSF PROGRAM MANAGER :
TERMINATES:  05-31-82 o Kathleen M. Fisher
: “ PROGRAM: Research in Scnence
Education
DISCIPLINE: Multidisciplinary Seiences-
TARGET AUDIENCE: Females; Minorities; Grades 7- 9 :
DESCRIPTORS: Science Instruction; Classroom Communication; Classroom Racarch

Classroom Observation Techniques; Student Behavior; Teacher Behavior;
Evaluation; Interaction; Achievement; Females; Sex Differences;

Minority Groups .
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Structure of Knowledge and Cognitive Processes in Organic Chemistry

John E. Gordon - ¥
Kent State University ' '
Kent, OH 44242 : ’

This project will inyestigate organic chemistry (OC) learning, at the undergraduate level by

conducting a pérallcl and interrelated set of theoretical, psychometric, and experimental studies. The:
basis of the current studies is provided by the principal investigator’s earlier work on building a theoretical

framework of OC learning that melds an analysis of the language of organic chemistry (LOC) with
. available knowledge from cognitive psychology, linguistics, second language learning, and formal logistic
systems. = - ' 4
The theoretical study will formalize-LOC, resolve its inconsistencies, extend its ability to describe
classes of compounds, and identify inference rules used in OC. Among the latter, the logic and learning
strategies for constructing chemical analogies will receive particular attention. The psychometric work
will test intuitive ideas on the abilities needed in learning OC and investigate diagnostic/remedial
instruments for the OC course;singling.out stereo-chemical learning difficulties for special attention. The
experimental portion investigates perceptyal and learning strategies in four important and recurrent tasks
‘of OC: categorization of structural formylas (SF); judging equivalence of SF; producing SF that satisfy
strict formation rules; use of generj¢ notation for learning and applying chemical-reaction facts for
entire classes of SF. Included in the experimentation are coshparisons of algorithmic vs. discovery
learning, visual vs. verbal strategies, and novice vs. practitioner behavior.

P
‘

AMOUNT: $291,136 | AWARD NUMBER: SED80-20159

AWARDEQ: 08-07-80 NSF PROGRAM MANAGER:
. TERMINATES:  06.30-84 ' Erik D. McWilliams "
, PROGRAM: Research in Science 2
Education \
DISCIPLINE: Organic Chemistry
TARGET AUDIENCE: Undergraduates .
DESCRIPTORS: = Organic Chemistry; Chemistry Instruction; Discovery Learning;

Algorithms; Cognitive Processes; Measurement Instruments; Perception;
Verbal Learning; Visual Learning; Student Behavior; Teacher Behavior;
Science Curriculum; Curriculum Research

Touy o
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A Study of the Use of Time-Series Designs for Assessmg the Development of
Science Concepts in Adolescents

Victor J. Mayer ’ V x
Ohio State University Research Foundation
1314 Kinnear Road

Columbus, OH 43212

!

Two experimental studies will be undertaken to validate the technique of time-series analysis applied

to student achievement and attitudes in science education. One study will assess the effect of varying the

frequengy of assessment, ranging from daily to once each eight days. The other will assess the sensitivity of:

the technique to detecting differences in intellectual development. Time-series data will be compared with

post-tests and student interview data from junior high school students studying crustal evolution in the

w o classroom. The findings from the studies are expected to have implications for both instruction (in
" assessing class performance) and research (in assessing the effects of classroom interventions) in scicnct;.

AMOUNT:  '$37,507 AWARD NUMBER: SED80-16589

AWARDED: 08-11-80 ’ NSF PROGRAM MANAGER:
TERMINATES 02-28-82 Erik D. McWilliams
PROGRAM: Research in Science
Education
DISCIPLINE: ., Multidisciplinary Sciences
TARGET AUDIENCE: Grades 7-9
DESCRIPTORS: Time Factors (Learning); Achievement; Student, Attitudes; Science

Education; Evaluation Methods; Junior High School Students;
Intervention; Educational Intérvention; Scncncc Instruction; Research
. Methodology

i

) ‘ . | ’ v
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\
Mathématical Representations of Real-World Knbwl;dge: &’hysics and
Arithmetic Word-Problems , \ '

'

Jill H. Larkin _
Carnegie-Mellon University
Pittsburgh, PA 15213

\¥

Research will bé conducted on human cognitive performance and learning in the' domains of
clementary and ifxtenn’ediptc physics and in the related domain of using elementary arithmetic to describe
real-world situations (word problems). The project will begin to provide an integrated theory of learning
and of problem understanding in quantitative domains, building upon recent research in modeling

, problem solving in science and mathematics by computer program. Students at various levels of ability

will be observed as they study about and practice solving problems in these three domains. The knowledge
inferable from these behaviors will be modeled by computer programs, in order to provide an explicit
theory of how such knowledge is developed and used. The: project therefore has both theoretical and
practical implications. , , :

AMOUNT: $344,401 AWARD NUMBER: SED80-18264

AWARDED: 09-10-80", ' NSF PROGRAM MANAGER:
TERMINATES: 03-31-83 : . Erik D. McWilliams '

. ~ PROGRAM: Research in Science

e Education : ,

DISCIPLINE: Physics, General; Mathematics Education ‘
TARGET AUDIENCE: Undergraduates - : -
DESCRIPTORS: Physics; Cognitive Measurement, Performance; Problem Solving;

: . Academic Achievement; Mathematics; Computer Programs; Scientific

Co ; Cogniti
ncepts; Cognitive Prw __&

’ o . Section 11 155
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Factors that Influence the Technical Updating of Engineers

I

‘ ©
James L. Fan' R -
Pennsylvania Statc Umverslty , )
University Park, PA 16802, . ' '
This r ch is concerned with professional obsolescence among engineers. Factors affecting the

technical ating of enginéérs will be examined from a theoretical perspective of motivation or
expectancy theory. The theory models the behavior of engineers as they attempt to remain current in their
fields. Organizational factors (policies, supervision, peers, work assignments, climate) are predicted to
affect these behaviors, as are individual factors such as needs for achievement and growth. Data will be
obtained in a two-year study of 800-1200 engineers and their supervisors employed at ¢ight to 12 large
industrial organizations. In one set of questionnaires, engineers will answer questions related to their
perceptions of individual and orgarizational factors and technical updating. In a separate set, supervisors
will evaluate the technical performance and updating activities of their subordinate engineers. This
information will clarify the relationship among organizational and individual factors and the technical
performance and updating of engineers. Within each data collection phase, correlational and regression
techniques will be applied. Project results will be disseminated to academic, industrial, and governmental
audiences through professional conferences and journals and in separate project publications.

'

AMOUNT: $154,351 ‘ AWARD NUMBER: SED80-19680

AWARDED: 08-20-80 NSF PROGRAM MANAGER:
TERMINATES: 03-31-83 Douglas B. McLeod )
- PROGRAM: Research in Science
Education

DISCIPLINE:' - Engineering Education | ' Ve
TARGET AUDIENCE: Engineers; Professional Continuing Education Studcnts
DESCRIPTORS: - Engineers; Cognitive Processes; Professiona} Continuing Educatlon,

Expectation; Motwatlon, Improvcment Psychological Studlw Technical

Education

]
L4
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Sefgintics of Arithmetic: Teaching Understanding and Computational Skill Via
Compyter . ' . |
S

/ . . . . PR |
: H

. . "
.
M - ! v
< L)

Lauren B. Resnick ‘ 7 -

University of Pittsburgh
1028 Cathedral of Learning
Pittsburgh, PA 15261

£

’
‘

This project will use small comﬁutcrs to provide basic instruction in arithmetic. The instruction will
connect perfdrmance of computational algorithms to understanding of the. underlying mathematical
principles. The instructional program will be based on principlés derived from empirical study and
theoretical analysis of an important part of elementary school mathematics, i.e., arithmetic procedures
that depend upon a knowledge of place value. The program builds understanding of these procedures by
helping the child develop detailed correspondences between two systems for representing numbers (using
blocks as well ag written ngiation) and-arithmetiooperations in those systems. The program will provide
practical instruction, usable In classrooms at reasonable cost, as well as an opportunity to test the validity
of a developing theory of the origin of arithmetic errors and ways of preventing these errors through
meaningful instruction.

AMOUNT: | $152,256* .\ "AWARD NUMBER: SED80-12511
AWARDED: 07-09-80 » s NSF PROGRAM MANAGER:
TERMINATES: 08-31~- ‘ Douglas B. McLeod
% o PROGRAM: Research in Science
’ ‘ E . § ‘Bducation .
DISCIPLINE: : Mathematics Education; S(&twarc Syst‘cms/

Computer Science

TARGET AUDIENCE: - Grades 1-8 ‘

DESCRIPTORS: Number Concepts; Learning Difficulties; Algorithms; Addition;
Subtraction; Computer Graphics; Computer Assisted Instiuction;
Instructional Materials; Cognitive Processes; Units of Study (Subject -
Fields) o

* Funded 1n part by the Development in Science Education (DISE) Program.

s

~

-

1 ‘“‘ Section 11 4157




Conceptual Understandmg of Phys1cs Students gld Inﬂuenéing ﬁ‘dctors -
‘Phase IT o B

'

James A; Minstrell ) - L ,,
Mercer Island School Dlstqct L ‘ : o
. » 4160 - 86th Avenue, SE . . .
. ‘ " Mercer Island, WA 98040 i n

> ‘ ’ -

Duri?r; the first 12 months of thls _project, originally funded in l979 the’ dlrector of thns prOJect
studied: two classroom phenomena: preconceptions which high school students have concerning

1

. . principles of physics and the degree to which such preconceptions resist - change during classroom

 instruction. Examples of such robust misconceptions which were studled include the following: (1)
“Tables support objects, but they don’t exert an upward.force”; (2) “Air pressure is the cause of gravity”;
and (3) “Electricity flows along a wire, and some, flows out at each light bulb.”” The project director, a high
school physics teacher, also experimented with instructional techniques to correct such misconceptions.

The additional suppor;-prov:ded by this (1980) award will enable the project director to complete the

St analysis of the observations and disseminate the findings by preparing and publishing reports dnd makmg .

presentations at profwslonal meetings of sciencé teachers and science education researchers.

AMOUNT: $32,503* . AWARD NUMBER: SED79-12824
* AWARDED: 08-15-79 -, o NSF PROGRAMMANAGER
TERMINATES: - "08- 31 81 = ¥rik D. McWilliam§™ »
- ‘ . PROGRAM: Research in Science
LR - ; Education '
’ . ) » - "\\ i . ) . T N .
DISCIPLINE: Physics, General o -
TARGET AUDIENCE: - Grades 9-12 ‘
DESCRIPTORS: y Scientific Con%epts Physics Curriculum; High School Students; Science
- \‘5[ Instruction; Instructional Innovation; Secondary School Science; Physics ¥
\ Instruction; Concept Formatlon o :
* Cumulative amount. Fiscal Year 1980 award: $8,153.\ ‘
o ' ‘ * ‘ 1
. a
. , . ~ ) ’
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. . Fiscal Year 1979 and Earher Years’ Awards
PrOJect Titles .and Prmclpal InveStigators by Program,
- l;nstltutlon AR

J
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and State and.
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DEVELOPMENT IN SCIENCE EDUCATION

Scncntrst-m Residence in Esklmo/Indlan High Schools
. Raymond P. Bailey '
" University of Alaska .
'Fairbanks, Alaska 99701

Devclopment of a Mobile Spectroscopy Laboratory
T.D. Roberts .

N Unjversity of Arkansas N i L

Fayetteville, Arkansas 72701 :

“
Carccr Oriented Degree Programs in the Mathematical Sciences with Emphasis on Practlcal
Expcnencc , ° ST

. Jerome Spanier ,
" Claremont Unrvcrsrty Center * ~ A
) Claremont California 91711 R

.

Learner-Controlled Instructlonal Strategies: An' Empmcal Investigation
M. David Merrill . | ’ *
Courseware, Inc. . '
- 9820 Willow Creek Road . .
San Diego, California 92131 : oo . P

Exhlblt Dcvelopment Including a Linguistic Drsplay Area -
Robert Semper
The Exploratorium B
3601 Lyon Street ®

San Franc‘rsco, Califognia 94123

Development of a Cohercnt Sen& of Partrcrpatory Exhrblts for the Palace of 'Arts and
Science Foundation Exploratorium in San Francrsco \
Frank Oppenhcimer .
“Palace ,of Arts & Science Foundatnon
San Francisco, Cahfomra 94123 - -

Dcvclopmcnt of Instructional Modulw on the Envrronmcnt
*" John J. Holleman , -
. Peralta Community Collegc District . B
Oakland, California 94610
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The Guided Design Approach to Problem Solving: A Program For Trammg Junior ngh

School Science Teachers 4 _ A A

Bernard Coyle v ' . . s
San Francisco State Umvcrsnty ‘ _ . -

- Frederic Burk Foundation for Educatlon :

1640 Holloway Avenue

-San ‘Francisco, California 94132 . ‘ . o
Umversnty Level, Computer-Assnsted Instructlon (CAI)'and Computer-Generated Speech m

Mathematlcs A . - B

Patrick Suppes
_Stanford University -

Stanford, Califomia 94305
~N¢
Physical Science Activities in Out of- School Settmgs for Early Adolaccnts and Thelr

_ Families . , . v ) s C

Alan 1. Fn’edman
University of California/Berkeley
. _ Berkeley, California 94720

Robert Karplus, ‘ : ' SR )
Lawrence Hall of Science _ ' ' ! '
University of California/Berkeley

Berkeley, California 94720

Development of Pilot Astronomy Actlvmes for Informal Learmng | o " .' E o

Robert Karplus
University of California/Berkeley
’ Berkeley, Callfomla 94720

'Matcnals and Strategies to Improve Women’s Access to Scncntlﬁc Carcers o o 'F
Robert Karplus t . : A\
University of Callfomla/Berkelcy . .,
M-Il Wheeler Hall S I
Berkeley,’ Callfomla 94720 T . (

/ Outdoor Blology Instructlonal Stratcgm (OBIS)

: Watson M. Laetsch y .
University of California/Berkeley /

Berkeley, California 94720 - o

162 Section 111
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Dcvclopmcnt of Reasoning. Skllls in Rarly Adolcscence ‘ ‘ A
Alfred M. Bork T " '
University of Califonia/Irvine -
* Irvine, Ca.éifomia 92717

Role Modcls for Adolescent Girls i in Science and Math - B
. Jane Permaul
K University of California/Los Angclcs
: UCLA Office of Experimental Educational Programs
405 Hilgard Avenue A
Los Angeles, California 90024
~ . . . g
An Urban Extension Service Model . . C
Perry Shapiro » :
University of California/Santa Barbara
Santa Barbara, California 93106

.Human Sciences Program (HSP): A Thrcc Ycar lntegrated Human Sc:cnces burnculum for
Middle Schools ‘ - D
William V. Mayer ¢ -
’ " Biological Sciences Curriculum Study Company :
P.O. Box 930 o, i
‘Boulder, Colorado 80302 A AN

Innovations: The Social Consequences of Science and Technology ' - E
William V. Mayer .
A " Biological Sciences Curriculum Study Company
/ : -P.O. Box 930 :
_ Bouldeg, Colorado 80302 - . -

Digital System Educational Materials (DISEM Project) - Va F
/‘ Thomas A. Brubaker
Colorado State University ol
Fort Collins, Colorado 80523

Quantitativé Understanding to Enhance Social Science Teaching . ' G
Irving Morrissett - S . S

Edupational Resources Center, Inc.
. Boulder, Colorado 80302 . .

e

S S .
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Decision-Making Modules on Publlc Policy Issues of Smencc and Technology
_ Irving Morrissett '
N - Social Science Educauon Consortlum, Inc
855 Broadway
Boulder, Colorado 80302

Science, Society and the Senior Citizen: A Model Educational Program
Robert Larkin .
University of Colorado ~
. _Austin Bluffs Parkway -
Colorado Springs, Colorado 80907

Secondary School Coursc in Applications of Mathcmatlcs to Science
Madeline P. Goodstein
Central Connecticut State Collcgc
1615 Stanley Street
New Britain, Connecticut 06050

1

Undergraduate Education Improvement in Polmcal Science: Innovation in Instructlonal
Materials
Shcilah K. Mann
American Palitical Science Association
Washington, DC 20036

Outlines in Microbiology for Community and Junior Colleges
Helen L. Bishop
American Society for Microbiology
Washmgton, DC 20006 , {

Tcachmg Materials in Microbiology
Helen L. Bishop :
erican Society for Microbiology | $
Washington, DC 20006 \

Teaching and Learning in Graduate Geography
William D. Pattison
Association of American Geographers
Washington, DC 20009

s
,\\ .
/ . l , {/ \‘;\
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Conservation Clhs&room Program (Advanced) - » . *
Margaret Rosenberry o '
National Wildlife Federation
1412 16th Street, NW
Washington, DC 20036

Individualized Science Instructional System
Ernest Burkman'
Florida State University
Tallahassee, Florida 32306

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
Charles R. Vail
Association for Media-Based Continuing Education for Engineers, Inc.
Georgia Institute of Technology .
Atlanta, Georgia 30332 ‘
" Development of an Interactive Conversational Computer Model for Linear Programming
John J. Jarvis ,
Georgia Institute ofsl'echnology
Atlanta, Georgia 30332 ‘

Family-Involving Science Education for Elemcntar‘y School Children
Michael E. Browne P _
University of Idaho ‘
Moscow, Idaho 83843

Interactive Science Museum Exhibits for Preschool Children - v
Theodore Ansbacher ‘
Muwseum of Science and Industry :
57th Street and Lake Shore Drive !

Chicago, Illinois 60637
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Development and Trial of an Integrated Undergraduate Science Major Program
Mark Pinsky
Northwestern University
Evanston, Illinois 60201 -
. . L

Arithmetic and Its Applications
) Zalman Usiskin
University of Chicago
Chicago, Illinois 60637
Survey of Recent East European Literature in School and College Mathematics
Izaak Wirszup
University of Chicago
Department of Mathematics
Chicago, Illinois 60637

Demo-Graphics: Teaching Population Dynamics in a Multi-disciplinary Framework with
‘Interactive Visual Graphics '
Paul Handler
University of Illinois
57 Coordinated Science Laboratory
Urbana, Illinois 61801

Using Microcomputers to Teach Social Science in Junior arfd Senior High Schools
Paul Handler ,
University of Illinois

¥ . o 57 Coordinated Science Laberatory

7 . Urbana, Hllinois 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 4 i
Bloomington, Indiana 47401

. 1 Say ,
O .
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Development and Dlstnbutlon of Print Modules for Manufac;tunng Productivity Educatlon ' A

 Joseph El Gomayel
Purdue University
West Lafayette, Indiana 47907

Conduit: Consortium for the Dissemination of Computer-Based Curricular Materials

James W. Johnson
University of Iowa
Iowa City, Iowa 52242

. Use of Microcomputers for Learning Science
James W. Johhson |
University of [owa
lowa City, Iowa 52242

Computcr-Asststod Data Analysis
Melvin R. Novick
_ University of lowa

Iowa City, Iowa 52242

Educational Modules Development for the Nuclear Fuel Cycle
N. Dean Eckoff ‘
Kansas State University
Manhattan, Kansas 66506

Career Oriented Modules to Explore Topics in Science (COMETS)
Walter S. Smith A
University of Kansas , e
Lawrcncc, Kansas 66045

RN

Graphic Techniques for Teaching Statistical Conccpts and Procedures

Marshall J. Graney
Wichita State University
" Wichita, Kansas 67208

Section I 167
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Developing Scncncc Cumculum Units Using the Teams-Games-Tournaments Instructional
~ Process -
John H. Hollifield
Center for Sogial Organization of Schools
The Johns Hopkins University *
Charles & 34th Streets ’
BaltimOrc, Maryland 21218

Dissemination .of Logo-Based Educational Rmarch '. -
o~ Wallace Feurzeig
Bolt, Beranek & Newman, Inc.
Cambridge, Massachuscfts 02101

Instructional Modules in Applied Mathcmat:cs in. Higher Education (UMAP)
Ross L. Finney
Education Development Center , -
Newton, Massachusetts 02160 o : Q

Administrative Activities Related to NSF-Supported Curriculum Materials
Jerry D. Murphy
Education Development Center
Newton, Massachusetts 02160

2
K

Psychoacoustic Demonstration Tapes

David M. Gre
Harvard Unjversity
Cambridge, ‘Massachusetts 02138

Conversion of Text to Speech for Computer-Aided Instruction
"  Jonathan Allen ‘
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

A Model Program for Continuing Education in Chemical Engineering -
. Karen C. Cohen

* Massachusetts Institute of Technology
' Cambridge, Massachusetts 02139

{

Q ,
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The Modular Course in Electronic Instrumentation (ME) Final Phase A

Robert F. Tinker

Technical Education Research Centers
575 Technology Square

Cambridge, Massachusetts 02139

’

The Worcester Polytechnic Institute Plan B
William R. Grogan
Worcester Polytéchnic Institute » *
Worcester, Massachusetts 01609 N

‘ Development of Science Materials for Early Adolescent Minority Students C
| > Claudia B. Douglass ‘
| Central Michigan University

Mt. Pleasant, Michigan 48559

'

Instruction Materials and Delivery Systems for an Utidergraduate Cumculum in Pest
Management for Plant Protection ~ o )]
D.L. Armstrong
Fred H. Tschirley
Michigan State University ;o
East Lansing, Michigan 48824 .

-

Impact of Microcomputers on Teaching Math and Science to Junior High School Students E ’
Herman D. Hughes '
Michigan State University ‘
East Lansing, Michigan 48824 : ' '

" . Problem-Oriented Physics Instruction " F
Peter Signell
Michigan State University
East Lansing, Michigan 48824

Curricular Materials in Computer-Aided Ship Design ' G
+ John Woodward" " ’
University of Michigan o )
Department of Naval Architecture . ‘ ’ =
Ann Arbor, Michigan 48109 :

~

) * tae
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High S_chdol Mini::oursc on Chronobiology - o A
. Franz Halberg - K
University of Minnesota
Minnczipolis, Minnesota 55455

Development of a Gcncra] Engmecnng Techmcmn Curriculum "~ S ‘ B
" Donald R. Mowery .
\ - : Junior College District of St. Louis |
St. Louis, stsoun 63110 J : i -

The Preparation of Supplemcntal Instructional Units Bascd on Currcnt Crustal Research,
Grades 8-10 v . C
Edward C. Stoever
‘ Southeast Mlssoun State University L
* - Capc Glrardcau Missouri 63701 i ¢
lnvcn;(ry of Computing ACthltICS and Rclated Degree Programs in U. S nghcr Educauon D
' John W, Hamblen o .
University of Missouri ) '
Rolla, Missouri 65401

Develdpment of Resource Material for Instruction in Use of Underground Space ) ' E
Truman Stauffer - ,
Department of Geosciences
University of Missouri . .
Kansas City, Missouri 64110 ) : ,

Sclf-Pacod Tutorial Courses for Mineral Science- Mctallurgy Departments > F
L.G. Twidwell ' ’
Montana College of Mineral Science & chhnology
Butte, Montana, 59701

Low Cost Approach to Videodisc Education - -G
Robert G. Fuller : .
University of Nebraska
Lincoln, Nebraska 68508

. ° )g'
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Diagnostic and Instructional Services for Undergraduate Studerits of Statistics
Jerry A. Warren
University of New Hampshlrc
Durﬁam New Hampshire 03824
. L]
‘New Undcrgraduatc Engmcenng Matcnals——Computcr Modcls in the Context of .
Compctmg Social Values / . B '
John M. Mulvey ‘ S R
" Princeton University
Princeton, New Jersey 08540° - ' - A
C . .

Development of Laboratory and Lccturc Materials for Occanography Teachlng
Harvey M. Sachs ‘ ‘
. Princeton University _ . -
Princeton, New Jersey 08540 )

Tutorial Réview Articles to Update Collegiate f’hysics Instruction "
*  John S. Rigden
American Association of Physics Tcachcrs : .
Graduate Physics Bpilding ‘ i . ' (‘
State University of New York ‘
— Stony Brook, New York 11794

Issue- ()ncntcd lnqtructlonal Modules for lntroductory Collcgc Physics Classes E’

"Armold A. Strassenburg , _ )
American Association of Physics Teachers ' : .
Graduate Physics Building - . " '

State University of New York - . R -
Stony Brook, New York 11794

Societal ‘Issue-Onented Physics Modules Project ‘ y F .
Arnold A, Strassenburg - A y ‘ )
American Association of Physics Teachers - )
Graduate Physics Building
" State University of New York o,
Stony Brook, New York 11794 _ S \

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 @Q v
New York, New York 10036

Section 111 171
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Dissemination of Instructional Materials (Hxstgry-of-Physncs Laboratory)

< ~ Samuel Dgvons : -
. Bamar llege : ) ’ :
New York, New Xork 10027 o L
. ) a .
Development of Instructional Films in Ethology—*Behavior of the Ring Dove™
: Rae Silver ° S _ ' ‘

T Barnard College
' ‘ New York, Ncw York l0027

Profwslonal Compctcncc Dcvclopment in thc Undcrgraduatc Enfnccnng Curriculum

Jean LeMee , .

Cooper Union ' M
51 Astor Place ‘ ' e -
New York, New York 10003 .

On Using Program Verifiers if Elcmcntary Compu(tr Programming lnstrucudﬁ
Robert L. Constable
‘- CornéM University

Ithaca, New York 14850
Y : '

Validation of the Continuing Education Achievement of Professional Engineers
' Roy H. Mattson.
~ Institute of Electngal and glectromds Er(lﬁnccr'; Inc. ' /
345 East 47th Street | :

New York, New York 10017 .

chcloprgcnt of a Coobcr;nivc Graduate Program in Engirieering and Public
Administration ‘ ‘ ® .
—~ LI, Weindling ) ’ .
Polytechnic Institute of New York ¢ .
Breboklyn, New York 11201 N et \

Master of chcncc Deggee in Appfied Mathematics
Richard C. DiPrima . _
wifliam E. Boyce o -
Reniselaer Polytechnic Institute
Troy, New York 12181

A
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Computert Graphics in Engineering Education . e : Tow A
: Michael Wozny o ) N, - ‘
~ Rensselaer Polytechnlc Instltute Iy _ - .

"« Troy, New York 12181 A T L

Development of Sclected Undergraduate Course Matenals m Applled Mathematlcal »
_Modeling : . L B -
Edward Beltrami ' ' . . S
State University of New York 4 Co v 5
' Stony Brook, New York 11794 S '

P

Modular Materials on g:l:lo-Technologlcal Problems and - Issues ‘ . . C
: Thomas T. Liao, | ‘ . .
State University of New York ‘ '. : -
Stony Brook, New York 11794 C T “ o =

Self-Instructlonal In- Servnce Program in Sclence Careers Teachers of Grades 49 : . D
Iris R. Welss( _ . g :
Research Triangle Institute _ g , _
Center for Educational Research and Evaluatlon B
P.0. Box 12194 i , ' | -
"Research Tnangle Park North Carolina 27709
Development of Teaching Matenals for Cofﬂputer Programmlng ' ' E -’
' David L. Parnas - o ‘ ’ . ‘
~ ¢ University of North Carolina - o
~ Chapel Hill, North Carolma 27514 L o ‘ : / )

o

Creation, Testing, and Dlssemlnatlon of Problem Solvmg Instructlonal Matenal——Fmal _
Phage - - . SN oo P
: RxchardV Andree ‘ S g s ) C e o
* Univérsity of Oklahoma ' .. i} , : . L
'Norman, Oklahoma 73069 '\', 3 e o L.
. + ) b . L °
’ Interdrscrphnary Master s Programs in Mlmg Studles o
Volker H. Hartkopf o
Carnegie-Mellon University = - o .
: Plttsburgh Pennsylvania 15213 S B S e
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| ﬁ : R L :
XPRT-Experimental Partnership for the Reorientation of Teaching- °
Richard E. Woodrmg IR :
- Drexel University

+ Center for Teaching Innovation _ :
Phlladelphna, fPennsylvama 19104 - 7

- Educational Computer~Based Models for Socio- Economnc-Technslogrcal Situations (E- -
MSETS). ,
William E. Schnesser ? : C .
Lehigh University ‘ . , . , h
. - * Bethlehem, Pgnnsylvania 18105 : .

X

Sy .
Devclopment of Modular Courses in Scrence, Technolog§ and Society for Univers)i)y
Freshmen and Sophomores ' ’ '
Philip M. Becker
‘Pennsylvania State Umversrty
Umvcrsnty Park, Pennsylvania 16802

Educatlonal Modules for Materials Sglence and Engmeenng (EMMSE) )

Rustum Roy : 7
Pennsylvania State Um ersity : o /\
- University Park Pennsg{vama\fSOZ

Gufdebook for the Implementatlon and the' Use of Comput\!r Generated Graphlc Dlsplays
in the Undergraduate Mathematics Curriculum
‘ Gerald J. Porter : , [ "
/ University of Pennsylvama . _ ;
: Phlladelphla Pennsylvama lf104 IR

The Interactlve Classroom: A Cost Effectlve Approach to lnventlve Leammg

" Thomas A. Dwyer o . - -
- University, of Pittsburg g =4 . . : / ;
1028 Cathedral of Leammg ) ' v

Fifth- Avenue .
~ 7 P1ttsburgh Pennsylvan j 15260 '

) )

Dcvumem of Cbmculum and Inﬁtmctlonal Matenal in AppHed Socnology
Burkart Holzner \ . S
R Umversny of Pittsburgh S
’ e ngburgh Pennsylvania 15260 =~ - |
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An Alternative in Higher Education in the Mathematlcal Scnences o A
" Clayton V. Aucoin : . _ .
Clemson University o ? ’ : , )
Clemson, South Carolina 2%31 | | s

High School Computer Scxence Educatlon e 7~  « B
& JM. Moshell S _' L S e
University of Tennessee o - S

Knoyﬁﬁlle Tennessee 37916 - S L : o R /

. An Associate Degree Curriculum .in Solar Engmeenng Technology Phase n 7 .C 5.
Arthur C. Meyers _ :
-, Navarro College B . s
“Highway 31 West _ ‘
P.O. Box 1170 - ‘ ' -
; Corsicana, Te‘xas 75110 o :

% Curriculum Analysxs, Student Interrogatlon and Informatlon System:. o D
'Efnest J. Henley. ) : o
College of Engineering _
* University of Houston =
Houston, Texas 77004

The Development of Modules for the Undergraduate Chemléal Englneenng Cumculum ’
and Contlnulng’ Education (CACHE) ¥ ‘ . _— E
/ Ernest J. Henley - v . 4 ' ' ‘
* College of Enginee_ring v '
'University of Houston o . -
Houston, Texas 77004 . e ’

Computer-Onented Tcachlng Modules in Geochemlstry T o o " F
-Philip C. Goodell : ‘ ' )

' University ,of Texas

- El Paso, Texas 79968 -

! .
o
Contlnumg Educatlon and College Instructlonal Modul& ln Chemlcal Englneenng -G .
_ David M. Himmelblau '
_ . (CACHE Corporation, Cambridge, MA)
. University of Texas .
’ Austin, Texas 78712
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Extensnon of TVCAI Project to Include Demonstratlon of Intelllgent Vldeodlsc System

Robert R. Kadesch

Ve : University of Utah

“~'Salt Lake City, Utah 84112

An Intelligent Vldcodlsc Systgi% Evaluation in Developmental Blology

C. VlCtOl‘!B derson

3

Scientiﬁe InsfmmentatiOn formatlon Network and Curricula (Project SIINC)

Frank A. Settle, Jr. -
Virginia Mllltary Institute
' % chmgton Virginia 24450

g Educa ing Prospectlve Engmeers in Technology Related Publlc Pollcy

Barry I. Hyman

American Society for Engmeenng Education

FS-15
: Seattle, Washington 98195

Physmal Processes in 1 Terrestrial and Aquatx\c Ecosystems

, Douglas G. Chapman - -
A University of Washmgton
Seattlg, Washington 98195

K

Modules
- Lillian C. McDermott
" University of Washington
Seattle, Washington. 98195 .

Service-Oriented Options in Mathematics
- " Donald Bushaw

Washington'State University

_.» Pullman, Washington 99163
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Dcvclopment of Video Systems for T cachmg Meteorology - ' ~ A

. Donaidl R. Johnson =
B “University of Wisconsin . : .

1225 W. Dayton Stréet . o ; ' S L

Madison, Wisconsin 53706 - « R : B e

Socrotcchmcal Systcms Design Program ) o B/

R - Gerald Nadler ' Y
< University of Wisconsin ’ ; >
Madison, Wisconsin 53706 ” - \

CONTINUING EDUCATION FOR SCIENTIST S AND ENGINEERS ' | -

Regional Workshop for Contipuing Education of Workmg -Level Screntlsts and Their . A
Supervisors . C '
© Roger D. Bauer % ’
School of Natural Scierrees
California State UniveSity
Long Beach, California 90840 ,

\ ‘
Workshep on Continuing Education for Industry, Profwsxonal Socrctm and Umvegmes D

Sonja S. Marchand , y
- | California State University , .
Northridge, California 91330 .

-

lmpact of Managcment Practices- an&uOrgamzatlonal Climate on Motivation of Scientific \
Engineering Personnel - o ] : E
~ William A. Snow: S . .
. v \ Rockwell International '
2230 East Impefial Highway | N
\ . El Segundo, Califo'mi'a 90245 ' S e
‘} 4
An Evaluation Model for State of the Art Programs for Professional . Engmccrs v F
Martha Maxwell - . o
University of Cahfomra/Bcrkclcy
,Berkeley, Califernia 94720

Evaluatlon of Short Cours* ?‘oa of Instmctlon for Profwslonals m Engmccnng , 4 . G
Alfred C. Ingersoll o . 7 -
University of Callfomxa/EOS Angeles ' , . ‘ .
~ Los Angeles, Califormia90024 - . . '
. 1 .
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S National Engineering Consortium, Inc.

-

[

An Investigation Into Learning Patterns of Adults in Altematl ¢ Modes of Continuing
ngineering Educatiog as Compared With Those of Undergraguates and Gra¥uates

Bernarg’N. Samers . : -~

Cooper and Company B -
Stamford, Connecticut 06905
LI . . ")
Multlmedla User-Controlled Modes of Conunumg Educauon in Chcmlstry
- Moses Passer
Ame,ncan Chemical Socncty
Washmgton DC 20036

Umversnty Consortlum to Increase-National Effectiveness of Contmumg Education for
Engineers ‘
Charles R. Vail
Assocnaqon for Media-Based Continuing Educatlon for Engineers, Inc.
Gcorgla Institute of Technology
Atlanta, Georgia 30332

U]S Eloctromcs Industry Conunumg Education Effectivity Study
Robert M. Janowiak

Oak Brook, Illinois 60521 - |
Measurement for Learning Outcomcs in Contmumg Educatlon for Scnemlsts and Englncers
. David K. Blythe - '
College' of Engineering
. University of Kentucky
chington Kentucky 40506 -

- .
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-

Pilot Study of Commumg Envnronmental Health Educatlon for Scncntlsts and Engmecrs
. 3 Dade W> Moeller - ot
- School of Public Health A o
Harvard University - . \ -
Boston, Massachuseits 02115

Ncw Directors in Continuing Educauon Comparauve Pcrspccuvcs of Decnslqn Makmg and
"~ R & D Personnel 4 .
A. George Schlllmgcr ' v
Industrial Rcscarch Institute. o
. - Research 'Corporauon vt , ; .
‘St. Louis, Missouri 63105. ¢ '
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Contmumg Education Needs of Engmecrs/Scxcntlsts in the Threg -State Ozark Reglon
John M. Amos ,

University of Missouri/Rolla

Center for Applied Engineering Management

Rolla, Missouri 65401

.

Engineering Orgamzatlons v
Hafold G. Kaufman
Polytechnic Institute of New York
* Brooklyn, Ncw York 11201

Factors Determining the Effectlvcncss of Contmumg Educatlon Lonz-tudmal Analyses ia

L~

Contmumg Education for Scientists and Engineers: Delivery Systcms in North Carolina
Daniel E. Harrell
: School of Engineering
-~ ' North Carolina State University
Raleigh, North Carolina 27650 -

V
A Survey of Cbntinuing Education for Nonacademic Scientists and Engineers Prowdcd by

Industry and Government :

Girard W. Levy {

Battelle Meorial Institufe .\

‘polumbus Ohio 43201
-
.Needs Asswsrixcnt of Continuing Education Delivery Systems, for Scientists and Engineers
Employod in Small, Geographically Dispersed Rlants
) Lawrence G. Welling = |

o Battelle Memorial Institute , _
Columbus, Ohio 43201 ’ .. S

1
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¢

Behavior Anchored Scales - A Method of ldcntlfymg Contmumg Educatlon Needs of

Engineers
James L. Farr ‘ " : ,
Pennsylvania State University /
Umvcrslty Park Pcnnsylvama 16802

P

‘Relationéhlps Among lndmdual Motlvatlon Work Environment and Updating in - '

Engineering.
James L. Farr
Pennsylvania State Umvcrslty
University Park, Pennsylvania 16802
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A Model Continuing Educauon Needs Asswsmcnt/pronsc System in Science and
Engineering
John W. Zcmp
Medical University of South Carélina
Charleston, South Carolina 29403

Continuing Education for Employed Clinical Engineers B
Cesar A. Caceres |
AAMI Foundation
Arlington, Virginia 22209

CEXY: A Tool for Assessing Regional CE Needs in XY Coordinates - , C
Robert Ehrlich .
George Mason University

Fairfax, Virginia 22030 ‘ . \
- 5

First World Conference on Continuing Engmecnng Education
John P. Klus '
American Socicty for Engineering Educatlon/Contmumg Educatlon Studies
. Divition ~ o ' ' . ‘
432 N. Lake Street
Madsson, Wisco;xsin 53706 l

Assessment of Sc:cnusts/Engmecrs Conuhumg Education Needs in Small, Geographically- 4 .
Dispersed Industries ’ - E

"~ W. Sam Adams ’ S ‘ !
‘University of Wisconsin oo W

Oshkosh, Wisconsin 54901

Study of CLE Methodologies. Potentially Transferable to CESEQ , F
Robert J. Smith o
Department of Engineering & Apphcd Science
University of Wisconsin-Ext. . . ,
Madison, Wisconsin 53706 ‘ ' : ‘ . : l
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ASSESSMENT OF SCIENCE EDUCATION IN ]’HE TWO-YEAR COLLEGE

Local Assessment of Science Educatlon in the Two-Year College . ' : "A
Lena Dexter ’ : B
James H. Faulkner State Junior College - . ' :
Bay Minette, Alabama 36507

| RV

Local Assessment of Science Educatnon m t‘ht Two-Year College B
G. Elliott Tyler - Tt ‘
John C. Calhoiin.State’ Communlty CoHege
Decatur, Alabama 35602 S .

o~

Assessment of Mathematics Program at S.D. Bishop State Junior College C
Roy Daigle L
S.D. Bishop State Jumor College - ,
351 North Broad Street '
Mobile, Alabama 36603

Local Assessment of Science Education in the Two-Ycar College - o D
Janan M. Hayes : . ~ ‘ o
American River College - P
Los Rigs Community College District , - '
4700 College Oak Drive :

. Sacramento, ‘California 95841 - -
. 4 .

Appralsal of Current Science Educauon at a Developing Commumty College E

Richard A. Dodge
N Cerro Coso Community College - . -

Collcgc Heights Boulevard '
RldgeCfcst California 93555 . -

Science Education in the Non-Campus College: A Needs Assessment ' R
Jack McGill . o |
Coastline Community College * " .
Coast Community College District ‘ ‘ T
10231 Slater Avenue : - N
Fountain Valley, Callfomla 92708 ' o

An Investigation of the Appllcablllty of Computer- -Assisted lnsu'ucuon in the Social Science -

Division of Monterey Peninsula College . . G
.- “°  Bela Banathy o ‘ '
‘ ~Monterey Peninsula College _
~ Monterey, California 93490 .
m
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The Next Step: A Computer Facilites Master Plan for Saddleback . ’ YA
Dave Campbell : '
Saddleback College . o
28000 Marguerite Parkway ’
Mission Viejo, California 92692

Conference on the Assessment of Science Education in the Two.-)Ycar College : ., B
~ Richard E. Wilson

American Association of Community & Jumor Colleges

Washington, DC 20036 , _ '

Local Asswsmcnt of Science Education in _the Two-Year College
' \Billic Ann Rice : v
DeKalb Community College’
Central Campus, Math Department
e 555 North Indian Creek Drive
N\ ’ Clarkston, Georgia 30021

Local Assessment of Science Edl?c:atlon in the Two-Year College ' D
Martha T. Hatcher p :

. ' Gainesville Junior College - ~
Gainesville, Georgia 30501 : ’ ) 1

_ Asswsrﬁg:nt of a Change to a Modularized Approach to Science Instruction _ E
' Faustine Perham® ’ : '
Central YMCA Community College -
211 W, Wacker Drive
Chicago, Illinois 60606

-

Needs for Community College Students ) , F-
Thomas C. Lampbell , ‘ o
Illinois Céntral College : @ o - |
‘ Box 2400 . | L o ~ | !
l
|

Science for thc Non-Science Student at Illinois Central College: An Asswsmcnt of Science 1

East Peoria, Illinois 61635

Tnton s Comprehensive Self-Assessment of Science Education - - G
| William Collien . ' '
Triton College
2000 Fifth Avenue "
River Grove, Illinois 60171
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' Local Assessment of Science Education in the Two-Year Collége . A
Robert Ernst . ' . :
Kirkwood Community College ‘ .
P.O. Box 2068

Cedar Rapids, lowa 52406  * .
S . : ,
. Assessment of Science Education at Cowlcy County Community College o B A
Mike Wattcrs SR - -
Cowley County Community Collcgc .
125 South Second Street

’ . Arkansas City, Kansas 67005

Local Assessment of Science Education in the Two-Year College o Tt C
William J.' Lembeck o ‘ ’
Louisiana State University o -
Eumcc, Louisiana 70535 Y

| Local Asscssmcnt of Science Education in the Two-Year Collcge i D

- ' Robert L. Sawyer ’ '

| Catonsville Cothmunity College
800 South Rolling Road
Catonsville, Maryland 21228

13

¢ - Local Ass&smcnf of Science Education in the Two-Ycar Collcge " _ s - E
William F. Hibschman E e s
Harford Community College ‘ " e
‘401 Thomas Run Road o .
Bel Air, Maryland 21014 J ~

Study of Science Education in Two-Year Colleges . - ' F
Lance Hodes , -
Westat, Inc. . : o T
Rockville, Maryland 20852 ' ,

~ Analysis of Student Skills, Needs and Goals o G
Frank E. Truadalc ‘ :
Bunker Hill Commumty College :
Rutherford Avenue
#Charlmtown, Massachusetts 02129
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Students, Curricula and Laboratories - A Needs Assessment
Malcolm Nason
North Shore Community College
Beverly, Massachusetts 01915

~

Chemistry and Biology Laboratory Facnlmcs and Cutricula
Edward Eagan
" Quinsigamond Community College
/- 670 West Boylston Street
' Worcester, Massachusctts 01606 ’ .

Suomi Collcge Science Education Asscssmcnt PrOJect _ A
- Donald Wanhala -
Suomi College ‘
Hancock, Michigan 49930

Local Assessment of Science Education in thc Two-Ycar Collegc
Charles Allbee
Burlington County Collcgc . s ‘
‘Pemberton-Brown Mills Road ’
~ Pemberton, New Jersey 08068

Local Amsmcnt of Science Education in the Two-Ycar College
Donald Fama '
Cayuga County, Commumty College
Aubum New York 13021

Assessing the Biological Scncncc Needs of Commumty Collcgc Freshmen
. .» Donald S, Emmeluth
Fulton-Montgomery Community College
Route 67 : >

Johnstown, New York 12095 , -

4

Local Assessment of Science Education in the Two-Year College
" John T. Collins . *
John N. Sarrubbo .
Westchester Community College
’n \ 7§, Grasslands Roads
- Walhalla, New York 10595 *
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Local Assessment of Science Education in the Two-Ycar College
Bobbie Jean Nlcholson :
Brevard College

Brevard, North Carolina 28712

Assessment of Placement Needs of Students
Donna E. Scott
Southeastern Community College
Whiteville, North Carolina 28472 P

Local Assessment of Science Educatiofiq the Two-Ycar College.
Timothy I. Edwards’ ‘ .
N Wake Technical Institute \
Route 10 Box 200 ,
Raleigh, North Carolina 27605

Local Assessment of Science Education in the Two-Year College
_Everett G. House
. Nashville State Technical Institute
120 Whité Bridge Road
Nashville, Tennessee 37209
<~
Local Assessment of Science Education in thc Two-Year College
Edward A. Ochoa
El Paso County Community College
660! Dyer Street
El Paso, Texas 79904 .

~

Local Assessment of Scncncc Education in thc Two-Year Collcgc
. Clifford D. Miller .
Mountain View College -
4849 W, lllinois -
Dallas, Texas 75211 . s

A0

Local Assessment of Science Education in thc‘:‘ Two-Year College .

Martha W. Sellars

Northern Virginia Community College
- 8333 Little River Turnpike

Annandale, Virginia 22003° \./\
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~ Local Assessment of Science Education in the Two-Year College

. R George G, West ¥ . : "
Northern Virgipia-Community College '
‘ ‘Alcxandn'a, Viggina 22311 ,
~ Local Assessment of Science Education in the Two-Year Collcgc {
John S. DiYorno . v ‘
Wythcvnllc Community College * . R .
. - 1000 East' Main Street =~ , .
y Wythcvnlle Virginia 24382 : <
Evaluation and Needs Assessment for Mathematics Education
William J. Bortini AN
§  Western Wyoming Commumty C()llcgc o
Box 428 : . i ‘
. X " Rock 6prings, Wyoming 82901
RESEgRCH IN SCIENCE EDUCATION / s .

An lnqulry Into the (Jraduatc Trammg Needs of Two-Year Collcgc Teachers of .
Mathematics ‘ e S
Robert McKelvey
Rocky Mountain Mathematics Consortium
c/0 Arnizona State University ‘ : . >
. ‘Tempe, Arizona 85281

v

A Study of Science Instructional Programis in Two-Year Colleges “
'Arthur M. Cohen
> Center for the Study of Community Colleges
1047 Gayley Avenuc Suite 205
Los Angeles, Callfornm 90024 .

" Problem-Solving Proccqscs of Uppcr E:lcmcnmry and Junior’ ngh School Mnthcmatlcs
Students ° N
Nicholas A. Branca Y ' )
, San Dicgo State Univérsity \
‘ ' 5300 Campanile Drive - . "\
o San Diego, Califorma 92182
{ .
The Role of Cognitive Style in the Learning of Mathematics: A Research Study G
Douglas B. McLeod : . '
San Diego State University -
~ - '+ San Diego, Califorma 92182
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Expert-Novice leTerences in Computer Scrence Problem Comprehensron Studies. in

Knowledge Organization® - . LT : . A.
Michael E. Atwood : - '
Science Applications, Inc. -~ _ : ST : : v
1200 Prospect Street = ' '
La JolLa, California 92038 .

.
e ., . - i ’
-
. s .

- Science , ‘ ST
~ Karl H. Pribram e
Dcpartment of Psychlatry i} . i . ,
Stanford University e R . - -
_Stanford, Callforma 94305 ' - T

Sex leTercnces in Perceptual Motor and Cogmtlve Skills as Related t? Mathematicsb and

Early Adolescent Student Reasomng ln Mathematlcs - C

Robert Karplus’ ‘ . RN -
Lawrence Hall of Science : Coeeeerr T , ‘
University of California/Berkeley'. o
Berkeley, Cahfomla 94720

«

’ Computer -Assiste, ‘Science Exhlblts - . ' - Dy ' -
M. Laetsch o : ) '
Lawrence Hall of Science ’

. University of California/Berkeléy v o .
Berkeley, Callfomla 94 20 ’ C

‘. L4

A Research Evaluation of Sc1ent1ﬁc Rcasomng Ablllt‘y in Naturallstlc and Laboratory ‘ o SN
Settings ¢ ' Co —E '
W.M. Laetsch . o ’ ' »
Lawrence Hall of Scierice =~ - )
University of Callfom}a/Berkelcy :
Berkeley, California-94720 : - e

Factors Which Influence Scientific Rcasomng Among Adolescents in Natural Semngs % F
Marcia C. Linn ~ ° , o . N -
Campus Research Office ) R
- M-11 Wheeler Hall ' R .
University of Callfornia/Berkeley . ‘ '
Berkeley, California 94720 T

B

Problem Solyving in Physics: Models, Experiments, and Instructxon , . : G
Fredenck Reif ' :
University of California/Berkeley ' , o
Berkelgy, California 94720 . o .
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Increasing the Meaningfulness of Technical Information 'fo‘x‘j Novices, !

~» ~° Richard E. Mayer
' University of CaliforniaySanta Barbara
-Santa Barbara, Califomia 93106 '

Social Studies/Social Science Educatnon Pnontm Practlc&s and Needs

Irving Morrissett - L b
Social Science Education Consomum, Inc
855 Broadway ’ ’

Boulder, Colorado 80302

Project Synthesis: An Intcrpretlvc Consolndatlon of Research Idcntlfymg Needs in
Precollcgc Science Education ,
- Norris Harms - , ' : a ‘
University of Colorado : '
» Boulder, Colorado 80309

Research Into Important Factors Influencing Female Selectlon of First’ Optlonal
Mathematics Courses "
" Alma E. Lantz
Denver Research Institute - -
L ' - University of Denver :

Denver, Colorado 80208
5

The Rclatlonshlp,of Learning Styles to the Contmumg Education of Graduate Engmeelzs
and Scientists
Bernard N. Samers < .
‘Cooper and Company ‘ ‘ »
Operations Rescarch . ' '
112 Hoyt Street : L R

Stamford, Connecticut 06905
L )

Support of thq,&lanmng Phasc of the 1980 Intcmatlonal Congrws of Mathematlcs
Education ™ v
J.K. Goldhaber
“National Academy of Sciences
2101 Constitution Avenue, NW
. Washington, DC 20418 _,
/ t

~ * s ¥

‘Scxencc Understanding in Adults Through Tclcvnsnon

Robert M. Gagne
Florida State University

‘. 414 Education Building -
Tallahassee, Florida 32306
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ThcﬁJsc of Heuristics in Problem Solving: An Expository Study - 4 - A
Mary Grace Kantowski -
KRS University of Florida

Gainesville, Florida 32602

An Analysns of Reésearch on Mathcmaucal Abilities ' ) B
Jeremy Kilpatrick ‘ ‘ T :
-~ University of Georgia ‘
Athens, Gcorgla 32609

i
anmmg and Tcachmg Whole Numbefs: An Intcrdxscnplmary Study of an Expenmcntal .
Model - : C
R Leslie P. Steffe’ ’ T 3
.~ - Department of Mathematics Educatlon _
~ University of Georgia
+ Athens, Georgla 30602

Thc Role of Mampulauvc Aids in thc Lcammg of Ratlonal Numbcrs S D
Merlyn J. Behr .
Northern Illinois University . |
DeKalb, Illinois 60115 -

[

{

Research Studies on the Scientific Literacy of the Attentive Public: : E
« % Jon D. Miller o o ‘ '
The Graduate School ' oo -
Northern Illinois University .
DeKalb Illinois 60115 ‘ : ’ A
. S,
A Rcvxcw of Rwearch of Solving Routme Problcms in Pre-College Mathematlcs ' F
‘ " . Larsy Sowder - ' .
Northern Illinois Umvcrsny
DeKalb, Illinois 60115

I

The Feasibility of Using the National Asswsment Science Data F(}( Sccondary Analysis G
Herbert J. Walberg
College of Education, Box 4348 .
University of Illinois/Chicago Circle
Chicago, Illinois 60680
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v A Meta-Analysis of Productlve Factors in Science Lcammg in Grades 6 Through 12
. Herbert J. Walberg
College of Education
' University of Illinois/Chicago Circle
' Chicago, Illinois 60680

Detailed Description of Mathematical Behaviors That Demonstrate Understanding
Robert B. Davis “ ' '
_ : University of Illinois/Urbana
o . Curriculum Laboratory
1210 W. Springfield Avenue
S . Urbana, Illinois 61801

Research on Thought Processes Used in 7th to 10th Grade Mathematics -
Robert B. Davis ' :
University of Illinois/Urbana
Urbana, ‘Iltinois 6180]

-

Effects of Topic-Specific Instructional Variables in Eighth Grade Mathematics
- , Kenneth J. Travers
Ungversity of lllmons/Urbana
395 Education : )
rbana, Illinois 61801 ~

Facilitating Problem Solving in High School Chemistry
- - Dorothy L. Gabel
\ Indiana University
' School of Education, Room 204
Bloomington, Indiana 47401

Analysns and Synthesis of Mathematical Problem-Solving Processes of Early Adolescents
Gerald Kulm
Purdue University
West Lafayette, Indiama 47907

Calculator Use and Problem- Solving Strategies of Early Adolescents
' ‘ Grayson H. Wheatley
‘ Purdue University o, : *
- West Lafayette, Indiana 47907 N
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Measurement and Analysns of Patterns of Logical Thmkmg ' A
Frodcnck P. DeLuca .
. Iowa State University
Ames, Iowa 50011

Determining the Impact of a National Educational Computmg Conference - " B 'S
Theodore J. Sjocrdsma ,
University of fTowa .
Department of Computer Science ’
Towa City, Towa 52242

The Representation and Use of Complex Knowledge: Knowing and Reasoning in Physicsl ’ C
Bert F. Green, Jr. '
- The Johns Hopkins University
School of Arts and Sglcnccs
Charles and 34th Streets’ : ‘, .
Baltimore, Maryland 21218 ) ’

Research on Gifted Children in Accelerated Teaching Programs in Physics, Chemistry, and
Mathematics D
Julian C. Stanley
- The Johns Hopkins University
- Baltimore, Maryland 21218

An Investigation on the Effect of Field Trips on Science Learning E
John H. Falk
Smithsonian Institution
Chesapeake Bay Center for Envxronmcntal Studies -
. Edgewater, Maryland 21037

L}
Development and Facnhtatlon of Cognitive Representation in Estimation Problcms _ F
" "Alexander W. Siegel
" Education Development Center, Inc.
55 Chapel Street '
Newton, Massachusetts 02160

Conceptual Change in Children and in Adult Scientists : G
Susan Carey
Massachusetts Institute of Technology
77 Massachusetts Avenue -
Cambridge, Massachusetts 02139
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A Research Study of Computer-Based Tu@ring of Mathematical and Scientific Knowledge A,
Ira P. Goldstein . '
— . Massachusetts Institute of Technology
.. Cambridge, Massachusetts 02139

Ass&ssmcnt andrpocumcntatlon of a Children’s Computer Laboratory ‘ B
' Seymour A. Papert " :
Massachusetts Institute of Technology .

~ Cambridge, Massachusetts 02139

Identifying Different Levels of Understanding Attained by Physrcs Students i C
Frederick W. Byron, Jr. “
University of Massachusetts
Amherst, Massachusetts 01003

The Ecology of Failure in Ninth- Grade General Mathcmatlcs An Ethnographic,
Experimental, and Psychometric. Inquiry , . _ D
‘ Perry E. Lanier
Michigan State University
East Lansing, Michigan 48824

Stahstlcal Analysis of Research Results in College Science Tcachmg E
James A. Kulik
University of Michigan
Center for Research on Learning and Tcachmg
109 E. Madison Street
Ann Arbor, Michigan 48109 ' !

Synthals of Research on Individualized Science Teaching in Secondary Schools F
James A, Kulik
University of Michigan
Center for Research on Learning and Teaching
109 E. Madison Street ‘
Ann Arbor, Michigan 48109

Computer Awareness and Literacy of Adolescent and Early. Adolescent Students: An
Empirical Assessment _ _ G
Daniel L. Klassen ’ '
Minnesota Educational Cemputing Consortium
. 2520 Broadway Drive
St. Paul, Minnesota 55113
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A Study of Computer Use and (Literacy in Science Education ' A
Daniel L. Klassen
Minnesota Educational Computing Consortium
2520 Broadway Drive :
St. Paul, Minnesota 55113 o . . .

Scientific Reasoning: Cognitive Processes in Using and Extending Problem-Solving Skills ‘ B
Paul E. Johnson . '
University of Minnesota
“Minneapolis, Minnesota 55455

Inventory of Computing Activities and Related Degree Programs in U.S. Higher Education-
Dissemination - C
John W. Hamblen -
University of Missouri » -
325 Mathematics-Computer Science Building
Rolla, Missouri 65401

Effects of Processing Style on Problem Solving in Mathematics ' D
David E. Weldon '
Washington University ‘
St. Louis, Missouri 63130 o L v

Psy“chological Problem Space and Motivation in Adolescent Learning: A Stidy of
Information Processing E
Donald W. McCurdy
Department of Secondary Education
University of Nebraska . o o
Lincoln, Nebraska 68588 ’

An Investigation of the Structure and Dyndmics of Classroom Communication of Science F
Jay L. Lemke )
Brooklyn College of the City University of New York
Bedford Avenue and Avenue H
‘Brooklyn, New York 11210

Strategies and Structures in Understanding Geometry . : G
‘ Harry Beilin
City University of New York .
Graduate School & University Center
33 West 42nd Street 4
New York,'New York 10036
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\ 2 ) : .
Strategies for Learning Empﬁ@n.g/fhc Nature and Role of Concepts
Joseph D. ak s
CorneltUniversity _
Department of Edycation and Biological Science
Ithaca, New York 14853 | B S S

f

Expert and Novice Mathematical Problem Solving -
: Alan H. Schoenfeld

Hamilton College

Clinton, New York 13323

The Relationship Between Continuing Education and Career Development of Scientists and
Engineers
Harold G. Kaufman
Polytechnic Institute of New York
. Division of Management
o 333 Jay Street
Brooklyn, New York 11201

Elementary School Science Processes Program: Meta-Analysis of Evaluation Studies
Theodore A. Bredderman
» State University of New York
Albany, New York 12222 e

School, Family, and Individual Influences on Commitment to and Learning of Science
Among Adolescent Students . » ot
Ronald D. Simpson ‘
North Carolina State University
326 Poc Hall '
Raleigh, North Carolina 27650 , : '

Determinants of Student Entry and Performance in the Sciences
George H. Dunteman
Research Triangle Institute
Research Triangle Park, North Carolina 27709

A Study of Priorities in School Mathematics (PRISM)
Alan Oshorne
National Council of Teachers of Mathematics
Ohio State University
Columbus, Ohjo 43210

L))
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ALl

The Relationship Between Sl,udcnt Attitudes Toward the Science Cumculum and Selected .
Variables A
Thomas M. Haladyna . o -
Education/Development Research Program :
Oregon State System of Higher Education

~Monmouth Oregon 97361

Assessing Chlldrcn s Intellectual Growth in Gcomctry : ‘ ' B
William F. Burger
Oregon State University ;
Corvallis, Oregon 97331 '

Cognitive Processes and Knowledge Structures Uscd in Solvmg Physncs Problems . C
Gordon S. Novak, Jr.
University of Texas
Austin, Texas 78712

;

Conceptual Understanding of Physics Students and Identification of Influencing Factors D
' James A, Minstrell

4 _ Mercer Island School District #400

4160 86th Avenue, SE . : . ) !

‘Mercer Island, Washington 98040

3

- Computing and Higher Education: Issues and Opportunities ‘ o E
Robert G. Gillespie o ' '
University of Washington ,
g Seattle, Washington 98195 ’

Investigation of Conceptual Development in the Study of Motion F
Lillian C. McDermott 4
Department of Physics : '
University of Washington
Scattlc Washington 98195

Interpretive Reports of the Second National Assessment-in Mathcmatncs G A
Thomas Carpenter . '
National Council of Teachers of Mathematics
University of Wiscgnsin
Department of Cufriculum and,)nstmctlon
Madison, Wisconsin 53706 v » A
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Research on Relationship of Spatial Visualization and Confidence to Malc/_Fc.rﬁalc _

‘Mathematics Achievement in Grades 6 to 8
Elizabeth Fennema _ .
Department of Curriculum & Instruction ‘

University of Wisconsin

’ v Madlson. Wisconsin 53706 7 - , . o

Research on Relationship of Spatial Visualization and Confidence in Male/Female
Mathematics Achievement in Grades 6-8, Phase 2 -

Elizabeth Fennema
. Department of Curriculum & Instruction

University of Wisconsin
- Madison, Wisconsin 53706

Systcmatlc Investigation of the Cognmvc Effects of Games on Mathematics Lcammg
John G. Harvey
University of Wisconsin )
Madison, Wisconsin 53706 |

NATIONAL INSTITUTE OF EDUCATION - NATIONAL SCIENCE FOUNDATION
COLLABORATIVE PROGRAM ON RESEARCH ON COGNITIVE PROCESSES
AND THE STRUCTURE OF KNOWLEDGE IN SCIENCE AND MATHEMATICS

(Funding and Administration for the following projects. provided jointly by. the National
Institute of Education and by NSF under the above-named research program).
Research on Process Models of Basic Arithmetic Skills

~ Patrick Suppes
‘Stanford University
Institute for Mathematical Studies in the Social Sciences 1

Stanford, California 94305 ‘

Underlying Heuristic and Formal Structures of Probablhsnc Thought
Michael D. Butler
School of Social Sciences
University of California/Irvine
Irvine, California 92717

The Representation and Learning of Knowledge Structures in Experimental Psychology

Leon Manelis
Illinois State University
W Normal, Illinois 61761
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The Logical, Mathematlcal and Psycholog1cal Structure of Countmg and of Early Numbcr
Concepts . » A
- Karen C; Fuson '

_ . Northwestern University
oo Evanston, Hlinois 60201 e

Analysis of the Development of Propositional’ Reasoning ” B
Rachel Joffe Falmagne
" Clark University
950 Main Street
Worcester, Massachusetts 01610

The Dcvclopment of Applied Scientific Thinking in Children and Adolescents C
Robert Louis Selman '
Harvard College
Cambridge, Massachusetts 02138

P

The Role of Preconceptions & ‘chrwcntational Transformations in Understanding Science
and Mathematics , . ' . D
Frederick W, Byron Ir. )
Univeisity of Massachusetts
Ambherst, Massachusetts 01003 \ '
Cognitive Processes and the Structure of Knowledge in Physics and Algebra S E
: Herbert A. Simon .
3 : ' Carnegic-Mellon Univefsity
Pittsburgh, Pcnnsylvania 15213

Invention and Understanding in the Acquisition of Computauon ‘ ) F
. Lauren B. Resnick " "
Learning Research & Develgpment Centcr
University of Pittsburgh
3939 O'Hara Street
Pittsburgh, Penn‘sylvania 15260

Psychology of Equation Solving: An Information Prmnng Study ’ G
L. Ray Carry
University of Texas
Austin, Texas 78712
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Learning From Science and Mathematics Textbooks: Text Structure, Reading Strategies S I
and Comprehension ' ‘ g A
James Deese : - v ,
University of Virginia - ) . )
Charlottesville, Virginia 22901 G
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: Appendix A’ ' C
S o~ Fiscal Year 1980
. , Princlpal Investlgators Alphabetlcally by State and Instltutlon
'ARIZONA , N . ) ,
Arizona.State Unwersity Lo . T
Oldaker, Lmda M. e S O SOOI O LSOO SRR SR 114 .
CALIFORNIA R . 2 ————]
Advanced Learning Technology , LT O : Tt
PIieStrup, ANN .....oco.loeeeeriirennnionitises sl e e ss et e e 39
" California State Unnversnty, Fullerton LR : :
. Sica, Morris .....c.ooeeveneee. (irranaengentreseanenaneeans et rZR SOOI S TURIUOO 115
California, University of, Berkeley » ' o po - )
Lawrénce Hall of Science - - i ) . - g o -
. Friedmany Alan J......... G T SO ST STURTUSTRR . RS
~N Karplus, Robert ................ e e s s O URTUVRURION RN 46 :
~ Miller, John David.......0.% e et e JEUDR JUR Tt et 47 " ' ’
_ California, University of, Los Angeles : _ o oL R
Permaul, JAne ...oc.ccveovciieeiee S et r et et es et en b e e gerenenes 48 ., ¢
California, University of, Santa Barbara - . , ) R
Mayer, Richard E. ............ et et T rvreeeereneenns 119
California, University of, Santa Cruz _ - ' . ’ , .
Hooper, Kristina........ ereeeeeee e ne e STTUTRR ettt e . 42
Center for the S(dy of Commumty @olleges N o S ,
Cohen, Arthur M. ... VO RUROTOURUI e 116
Higher Education Research Institute : , ’ : o
Scherrei, Rita A. ........... et e e TS e 17
Milis College e : L
Humphreys, Sheila......ooo.cooecereereererccrencienne oo \E ........... e, 40 *
o People’s Computer Company ‘ o .
Zamora, Ramon M. ... RO et e e e 41
San Francisco State University ' R S
Resek, Diane ..........ccoooeevereeveeniecccineeeens JRETR v sas st s rienesa s TR
Stanford University ./ _ e . L J -
Cohen, Elizabeth G“/ ...... J et e geresens S, S inreranes . 118 .
COLORADO S |
Biological Sciences Curriculum Study Company : v o \ .
Hickman, Faith M. ..........coo.rrimeeeeeneesene st sssssne e s et et 49 T
Hurd, Paul DeHArt ..ot soers oo S e R, 121 >
Robinson, James T.......... e nennes B Nevreruerentes s ts s sran s s e senees e e 120, 122 .
» Tolman, Richard R.......ccccuunneennee. e ————————— eeenans speidesha ey iare e aensennssassdnais RPN 123
Colorado, University of - ' SRR ; “ .
Anderson, Ronald D......o.oooi i e bevennens 126
Ashby, Neil........ccoooeec.. et eet e st ot e At s bR e R e bs bR bbb e b 50
Hawkins, DAVId oo eeresenser e e reeeeeeee s te s retien e ————— e Seeeiererer 124
Swadener, Marc........... s S PR [RT e et es b ba e aeeebense e bt 51 .
‘ ARG - |
) B R ' ., ‘ 0 .Ov, ’ | Appendix A 201
. o, -




N

Denver, University of

’ Hughes, Barry B. ..o et et e se et et s e e s 93
Lantz, Alma ........cccooeivemvienereneeereerveneereene et tes e epasaenrenes rerteeer e s s 127
Cd DISTRICT OF COLUMBIA - ™ . , \ . < : :
M American Society far Microbiology ‘ : L e A )
o Bishop, Helen L. ..ot FOR B UV SO SUVR S SRR ¥
' Conference Board of the Mathematlcal Sc1enccs S o A R
‘Botts, Truman A........0......cciieenee T SR i reeeesineeeneireeienneeesiareneenns 129
I ‘Mathematical Association of Amenca, Inc: ’ b
Jobe, John.......0...ccccoeen. e et s pirereraens R . 53. -
- National Acadlemy of Sciences - - . N T
. Goldhaber, | " T S e 131
FLORIDA o ) - o )
Florida Staté University . : S . ' ' i
Gagne, Robert M. .................. OO e s vererenienn 132 |
" Florida, University of I ' ‘
Kantowski, Mary Grace............. O SO USVTUPUPOPION e e ea s 56, 133 .
. GEORGIA ~ .~ SR
Association for Media-based Contmumg Education for -
Engineers (AMCEE) (Georgia Institute of Technology) ' . ' ' |
Waugh, J. David ... U SR I ¥
Georgia Institute of Techinology , S ' - ) |
Karlovitz, Les A. ..., e e renee s R CSTROFARRI . 1. B |
University of Georgia Research Foundatlon Inc ' o - _ : <
Steffe, Leslie P ............. et ee e S 4 ............... B 134 'i
. 5, X y y
. ILLINOIS . o ’ . . ] }
«  Illinois Central College ' ; _ : |
Campbell, Thomas C-.......cccoorrmcruvrcirrrinnnnn. vttt st SR UUTUR, e .60
} ' Illinois, University of, Chicago Circle ‘ : . »
A ~ Walberg, Herbert J.......c.cccooooconnirnnen. e e ettt st 136
L ' Illifiois, University of, Urbana : ,
Dugdale, Sharon.............cccoorrunnnen. ceevsps e reeer e SO 62
‘Maeht, Martin L.......oioin e, et Bovverreneanenns et re et et 137 |
Illinois Wesleyan University l : ‘ |
Wilson, Raymond J.......ccccoeniimmmmiicincincicne et st earereraaaeatesreneaanas SRR 61
- Northwestern University ] ‘ A o |
Lesh, Richard............... eeeeeeena] ST SR A ST 135 ’ 1
. o |
INDIANA .
Purdue University, Calumet : : . .
Vockell, Edward................... il e s P SO 139
+ Purdue University, Lafayette ’ : : : ‘ - .
LeBold, William K. ......cccoooovmiiiniiineinnnns ettt IR forrennenreneaeeas ORI ... 138 o
Sadowski, Randall P .............. TR e euerereae i deere e e e eneerens S SR ST 63

)
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IOWA .
Iowa, University of o .
Novic"k Melvin R. ...l oo 140
KANSAS S e
© Washburn University.of Topeka , . ; ,
Yaffe, Fred L........ccnovmnmrmrncemisnsnnns e e RS s et .. 64
MASSACHUSE’I‘TS " ' L ! ' .
American Academy of Arts and Scnences v .
Graubard, Stephen Ro.oooon. i lvrmrieseenssees s senssensnenaes PR Terrrseneseeesseenenend pooooso. 141
CACHE Corporation Lo ; .
. Carnahan, Brice.....ccccooonniniininninnnene S e ———————— s 65 -
Eastern Regional Council for Educational Television . e o
Galey, Minarth ...t herere e e e e "./;..".:;;..J_..., .............. " 66
_Education‘Development Center, Inc. o o
" Finney, R0Oss L. ......ctcoonnicineinins ST O SO OOTRO PR .1
‘Murphy, Jerry D....ccvrneisenionnneen. et aen e ettt JOUTTTY .
Schwartz, Judah L. ..o b e s s 69
* Massachusetts Institute of Technology s -
Papert, SEYMOUT A.....cooooimiiiiiinmsnnnirsen st ereeeeeerereennraeaeeeearrannnnnas TR 71,73
Schwartz, Judah L. ... SRR S 142
Massachusetts, University of, Amherst : “ :
Konicek, Richard Do e eeeervaeeaaeeeeeesaaeesensrenssaraiieeeaeenannaet 74
© Lochhead, JACK........cocmeeuiiriieiieciss e e et /. 145
Southeastern Massachusetts University ‘ v ‘
Kaput James J. b e e s 143
MICHIGAN : /
ngh/Scope Educational Research Foundation : N : -
Zinn, Karl..oo s et 75
Michigan State University , . : -
SHGNEH, PERET. . covooreeeveeeeeeeserseresse s e 77
SMith, BAWATA L....ooivriieeeieeieeseeeie s 146
Michigan Technological Umversnty R
SPAIN, JAMES D .ooooooeeeimsieriees s 79
MINNESOTA
Minnesota Educational Computing Consortium_ .
Anderson, Ronald E. ......cocoo. i e 80
Minnesota, Umversnty of, Twm Cities
Gennaro, Eugene D. ............ PSSOV PSRRI e s 82
Welch, Wayne W. ... ettt s eeeeere e erereeeaenenes 147
St. Olaf College . o
Steen, Lynn ATthUL. ... T e s ST 81
NEW MEXICO )
All Indian Pueblo Council _ o
~Hakes, Judith A. ..coooiii TS O U OISR RRIRI T 84
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S |
~ NEW YORK
Barnard College . ;
Silver, Rae........ e enens ettt ettt ettt s feeeee et 85
Brooklyn College and Research Foundation of CUNY ' o ’
Geddes, DOTOthy ............coovvvvviivvniiiiniciensee Ny e, s 148..
Children’s Television Workshop ' :
Mielke, Keith W. .ooovoooooooioroooooeeo) Y e eesseesessenseas e sepe e oag e enenn. e e 149
The Cooper Union for the: Advanccment of Scnence and Art I
LeMee, Jean.......... OO OO OO TP TP S OT OO PO OUOTROTRUT SRR 87
Educational Solutions, Inc. ‘ . , ' o
 Gattegno, Caleb.............cccoeunr.... et eeeeeeneneaas e eneee s e et 89
Polytechnic Institute of New York : ' - .
Bulkin, Bernard J. ..ottt e 54
Kaufman, Harold G..........coooovovveen. e eeete ettt e ... 150
Rensselaer Polytechnic Institute ) v o , ;
Bunce, Stanley C.......... T e ettt ettt ettt ra s et et et eanae et ens et ete s anan 90
Luchins, EAith H. ...t ee e eee s N 91
State University of New York, Oswcgo R
Swift, J. Nathan .........ccoocoovooioerctoereree s e e 151
Syracuse University ‘ ‘
 HalL, VEIMON ...t e et e, 152
_' Howe, Ann C e B, ettt {52
OHIO "
Kent State University . R
Gordon, John E. ..., eete et ettt e et eenen freeeeeee e aree et e 153
Ohio State University Research Foundatlon , ) : —
MayerdlVictor J. ........ooooiiiiiiieie VTR, e S 154
~ Wittenberg University ’ ’ ‘
« Kraus, William H. ......coocooiuiiiiiinieiieeeeee s, SN SRS 95
OREGON
. Portland State University v , )
Fiasca, Michael ............ocoooiiiiiiieeeeeeeee e, e e et 96
PENNSYLVANIA
Carnegie-Mellon University , : ~
Larkin, Jill H....oooooooiil b T ettt e s s s ae e n st et oo neeneasaets .. 155
Drexel University, , , ' ‘
' Staib, John H. ............... e e ettt btk ek R b s RS ee RS Sr eSSt R e bRt en 98
" The Franklin Institute Science Museum and-Planetarium ) .
BOrun, Minda ...........coooomoooeeeeeeeeeeeeeeeseeeeseee e eeese s Qg 99
Pennsylvania State University . o .
Farr, James L. ..o feveeenereaen SR 156
Hulina, Paul T. ..., Heeeereeere et nneanes e ettt et ere e e srae e eeaes 100
ROV, RUSLUIM ..ottt ettt e e e e e s et eee s eete et e s e steeeteraeeeaeeeaassneaeeeean 101,103 -
Pittsburgh, University of : ; ' ,
JResnick, Lauren B. ... e 157
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' TENNESSEE
Christian Brothers College

. Baumeyer, Jocl .............................

' TEXAS .
Houston, University of

Henley, Ernest J. .o e,
Jones, Howard L. ...

UTAH B
WICAT, Inc.

Bunderson, C. VIiCtOr ..........oooiiieeniiinnnniins B

i ’ ‘
VIRGINIA - .
Human Resources. Research Organization

Hunter, Beverly ...y g e

Virginia Commonwealth University Mﬂ

Morris, J. Richard........ e e e eieeeaieeanees

WASHINGTON [N
Mercer Island School District

_ Minstrell, James A. ..o, ettt

WISCONSIN ,
Carroll College.

Isaacs, Gerald L.........ccccoooniiiiinnn Jeerereens

........................... Forcierrirernneenesnneenennns 104
, :

o
L

.............................................. U (¢
SO e saae e 107

RPN o ebrerreeeeianas eaenenes reeaees lOé

et 158
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' : APPENDIX B
Fiscal Year 1979 and Earlier Years’ Awards
Principal Investigators By, State ans Institution

ALABAMA
S. D. Bishop State Jumor Collcgc
» Daigle, ROY..oorecereiceniiieiens boreorreeeasesee e e S PTR— 181C |
John C. Calhoun State Commumty Collcgc ' : ‘ g
Tyler, G. EHIOU ..o s 181B -
! James H. Faulkner Staic Junior Collcgc - » :
Dexter, Lcna.,.........f,q.v ............................................................................................... e 181C ’
ALASKA L o
Alaska, University of '
Bailey, Raymond P........ccoooiiiininiciininnnnes DU SO PSRRI e 161A
- ARIZONA
Arizona State University _ : . ‘
McKelvey, Robert................... SRS e ———————————b Ao 186D
] , -
ARKANSAS o N :
Arkansas, University / ’ S
' Roberts, T. D.. ... ... T SRR e P 161B
CALIFORNIA !
American River College
Hayes, Janan M. ............... TS OO OPY P ST PP PP TIS ereeeines e st 181D
California State University/Long Bcach o o
Bauer, Roger D. g RSO RO PPIR et e e et erenranee st ens 177C
California State Umvcrsny/Northndgc o ¢ )
Marchand, Sonja S.......ccoviimimeniiiiiie TSP PP PP O PURURRPPP PP PO 177D
California, University of, Berkeley -
Friedman, Alan J. ..o ST T T T T TR T T ST TP O TP PP PP OPRRPSR PP 162C
KArplus, RODETE .......oivmimiisirrinssecmissise st i 162E, 162F .
Laetsch, W. M. co.oooiiicneceninnienin e ST TP PO P T POPRP PP PPTRIO 162G
Linn, Marcia C.......cccoccoenn ST TS T U T TS O USROS SRS PPPROPRRP S e en s . I87F
Maxwell, Martha...........oooniiinns et weceeiene VTTF
Reif, Frederick ......... SRS SRS U POTURETRE PRI T RO feeee et ea e et 187G
Lawrence Hall of Science : . : ‘ »
Karplus, RODETt ......oooiiiiiiiiiiiinisssn e e 162D, 187C
Laetsch, W. M. ..o T 187D, 187E
California, University of, Irvine - : ]
BOrK, AITEA M. ...ooioiieeieeeesieeameeaeste s ess st e 163A
Butler, Michael D. ................. T OO SO O PO P PP P PP PRSP SR IS 196E
California, University of, Los Angeles o , ,
Ingersoll, Alfred C....ococovvveviinninniiiiens ST T U OO T U TO PP POPEO PSS PPP TP 177G
PErTAUL, JAIC .ovveoooeveeereeseosessseesessseessssns o 163B
California, University of, Santa Barbara , Y -
Mayer, Richard E. ... S 188A
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Shapiro, Perry .......cccceeeeeee N\eevee e e et e et r et b e saaeabe e bebeenaeereas 163C
Center for the Study of Com}mty Collcgts

Cohen, ‘Arthur M.. e bbb 186E
Cerro Coso Community College '

Dodge, Richard A...........cocoooimimieiiieineeee e SO S S I81E
Claremont University Center _ ‘ | . ; ' _

Spanier, Jerome.........occoceveiiiniee SO FURRUR 161C
Coastline Community College ' -

MUCGIIL JACK ...ttt e e e e e s e I81F
Coursewvare, Inc. o -

Merrill, M. David ..o Hreesesenieens SRR L O 161D
Exploratorium, The ,

Semper, Robert...........ccooceveevveeeeeeeeeeeeeen SO SO PO eeara——— 161E
Monterey Peninsula College ’ :

Banathy, Bela ........... ettt et sttt ettt e et te st et eee et et r et et e eerae e s 181G
Palace of Arts and Science Foundation ' - A o

Oppenheimer, Frank .............ccoooooreomevecrsencnn vt PR I61F -
Peralta Community College District S

Holleman, John J. ..o BRI EIPEI SRR I 1 [ ¢ 2
‘Rockwell International R e R

SNOW, WillIaM A.........cvviveieieceecee ettt ettt .. 177E
Saddleback College ‘ s L -

Campbell, DAVE...........c..oovirrceeeerii s I 5. 9% T SR 182A
San Diego State Umvcrsnty : i E g

Branca, Nicholas A..............ccceovviiceierniereeee e s ey

McLeod, Douglas B..........c..cooovimreninnnnnns et na e sl

~ San Francisco State University , T o ‘

Coyle, Bernard ..........cccc.ovn...... e OO OO TSP 162A
Science Applications, Inc. - 3 , )

Atwood, Michael E............. S ST O SR ORI SR 187A
Stanford University ' :

Pribram, Karl H. ..o, ettt e et e et e e et e e e e e e e e e ne e 187B

Suppes, Patrick........cocvriiviiiiicceeeee s e e 1628, 196D

COLORADO

Biological Sciences. Curriculum Study Company’ '
© Mayer, Willia@d V. ..o 163D, 163E
Colorado State University ' '

Brubaker, ThHOMAS A. ..o ettt e e e e et e e e s e e s reeeanbeenee T 163F
Colorado, University of S

Harms, NOTriS ....coooiviiiiii s s e —— 188C

Larkin, Robert...........cccooovvveirinennen. F O SO OO 164B
Denver Research Institute, University of Dcnvcr <

Lantz, AIMa E. . e ettt e e e e te e s 188D
Educational Resources Ccnter lnc '

Morrissett, Irving ..................... OO T U TOYP P TOPOVOPOPOTUOIIRUPR I . X | €
Social Science Education Consortlum Inc. ‘ ( -

Morrissett, IrVing ..........ooccovoruvvennnns OO 164A, 188B
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CONNECTICUT
Central Connecticut State College .
Goodstein, Madeline P. ... e F eertereassenaerienretesaaa et s e e araresres 164C
Coo;‘rt‘c Company Samers, ' '
Samers, Bernard N.........ccocoonmvennininnan: JRT e e I78A, 188E
DISTRICT OF  COLUMBIA
American Association of Community & Junior Colleges
Wilson, RICHAIA E. o.vvoivneeiiisiiiseeii i s s s S s 182B
American Chemical Society ‘ : ' o .
PasSer, MOSES .......covorvveiiiereieenrnnsieniis st st rtensiseererresetesssarRs R shenerasientebins 178B
American Political Science Association. . -
MANn, ShEilah Ko ...ooviivirireie i i o 164D
American Society for Microbiology . .
Bishop, HEIEN L. .....coouiirrimimine sttt 164E, 164F
Association of American Geographers o
Pattison, William Do —————— 164G
National Academy of Sciences '
Goldhaber, J. K. ..o feerreertra et s rheia s s g s b e a e ne veenrrearen v s s e 188F
National Wildlife Federation o '
RoSenberry, MArgaret ..........ooocieverieiensiieseisiiissiees e PRI, 165A
FLORIDA ' - g
+Flotida State University . :
Burkman, Erest .....cococoovinnimmimmminiiiienss s D enen verrersreneesnreneinnnne. . 105B
Gagne, Robert M. ... oo veereerrrataes revesbeeses e venteresaseesarrree e 188G
Florida, University of .
Kantowski, Mary Grace........... T U R TIU ROV PR PIPOOPPOPS VTP 189A
GEORGIA
DeKalb Community College :
LT 11T 1 YO S e 182A
Gainesville Junior College . ‘ . » :
- Hatcher, Martha T......ccoeovmnimimeiniinne. s RTS 182D
Georgia Institute of Technology co R ‘
Hutchinson, Gharlcs............, ............................... BT TP PP NP PR PRI eveenerrees 165C
Jarvis, JORN Joovvoivoienne s TN IS rri e e 165E
Vail, Charles Ru.....ccooveeieimnnimsesmsides st 165D, 178C
'Georgia, University of ’
Kilpatrick, JErEmMY . ....ooovvvviisiimmniimsisnsessnss st Lovverseisrasseresssaesnnsnnnenseso: 1898
Stefe, LElie P.....ovvevverreriensiimimnsss it st 189C
IDAHO
Idaho, University of ' ,
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