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ThlS publication® presents a description of awards glven by‘ the
Division . of’ Science Education Development ' and Research (SEDR)
during Fiscal Year 1981, including award ‘amounts.-’' All jreferences

made/ in_ this document to actual award amounts are sub]&;t o
ad/ustment by financial statements prepared by NSF at the close of

. Fiscal Year 1981, T ) \

Division-initiated funding actions excluded from this report are:
Purchase Orders i ' : .
runds for Personnel (Intergovernmental Personnel Act)
International Travel Awards

Awards which received .support from organizations within op"

outside the Division show the source of that support.

The following definitions apply: .
. - ' L
"Award" . refers to ‘fifancial support given in the form of a
* grant,’ contract, or other arrangement, depending upon the
nature of the research or development work to be completed and
the terms of performance .
"Principal Investigator" refers to the individual designated by
the awardee -(and approved by NSF) who is résponsible for the
scientific or technical direction of the project.
/I : . - s . R
¢ "Institution" refers to any college, university, public or private
laboratory, industry, or other, orgamzatuon whether operating
for profit or on a non-profit ba5|s, as well as State and local-
governments and -Federal organizations.

‘NOTE: Data for this report were taken from program records and
_therefore rhay differ frém official National Scieénce Foundation source
documents which are generated from "the Management Information
System data base containing dlfferent inclusions/exclusions.

The reader g¢s rpminded Lhe'primary source of further informa- -

tion on a project Ns fhe Principal Investigatr in each instance, who
may be reached at the dcademic address given. 2 .
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FOREWORD

The National Science Foundation Act of 1950 (P.L. 81-507, as
amended) authorizes and directs the Foundation "to initiate and sup- .
port basic scientific research and programs to strengthen scientitic
research potential and science education programs at all.levels."
Two continuing goals of the National Science Foundation's Science

and Engineering Education 7'Directoratg have been:

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

o To help citizens increase their understanding ot science
and technology to a level that enables them eftectively Lo
meet the rtquirements of contemporary society.

Seience education research and development support are twog4ol
the principal mechanisms the Foundation uses to mmplement the goals.
The aim of this support is to develop new knowledge’ and new means
for improving science and engineering education. Innovation, trans-
ferhbility, and potential for widespread impact dare especially charac-
teristic of development projects, while usable resulls are important Lo
the research program. ' .

The purpose of this document is to promote awareness ot and

interest in recent activitlies in science and engimeering education

development and research., We hope it s usetul to a variely of
groups including developers and researchers, tuture proposers Lo
the foundation, and teachers of science at all levels.

- : Walter L. Gillespie

. Acting Assistant Director
for Scrence and

Engineering tduvation
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INTRODUCTION

This publication includes references to all projects supported by
the National Science Foundation's Division of Science Education Devel-

opment and Research in fiscal years 1978-1981 inclusive, and to most

projects initiated as early as 1975. It is intended as a continuing
reference guide to research and development activity ofyinterest to
the science and engineering education community.

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

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

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

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

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

The specific objectives of SEDR have been as follows:

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

- O To support development and research on the incor-
poration of computing into scienge and engineering
teaching. laboratories and instructional materials.

¢ ' [and

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

SEDR has supported long-range efforts dealing with the difti-
cult task of anticipating problems and opportunities of the future.

Many projects are aimed at futbire conditions five o fifteen years

away to ensure that major problems are both identified and treated
by the most highly qualified and talented people In the science and
engineering communities.

SCIENCE EDUCATION I)I‘ZVHI,()PMHNT AND RESEARCH X



Also  pervading both development and. research activities has
been an increasing concern with efforts to disseminate kncwledge
generated by these actlivities to those responsible for science and
engineering education. This document is made available as one

'y response o this concern. It is expected that the information it
contains will be useful to persons involved in science and engineer-
ing education at all levels.

Robert F. Watson

Acting Division Director

Division of Science Education
Development and Research

“
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USING PUBLICATION SE 82-80 -~

This publication describes awards made in the National Science
Foundation's Division of Science Education Development "and Research
in Fiscal Year 1981, in Fiscal Year. 1980, and in earlier years. '

Section 1. Indexes. e

This section contains two indexes. The first index 1s a rotated
title index to every award in this publication. Every significant word
in each title is an entry point into the index. For example, the ltle
"factors Influencing Mathematics Participation of Highly Able Mexitan-
American Adolescents" would appear eight times in the index, ohce at
each of the meaningful words. This index gives subject access lo the
awards through their title words, and unlike usual subject Indexes,
supplies the reader with the key word in context. ‘

The second index is a standard key-word/phrase index for fye
1981 awards only. The FY 1981 awards contained in Section || 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 o descriptions of related projecls con-
tained 1n Sections |l and 1(1l. It should be noted that summary
descriptions are provided of projects awarded in fY 1981 (Section I1),
but only titles are shown of projects awarded in FY 1980 and earlier
{Section 1), ( '

Section II. Projects awarded in Fiscal Year 1981 in the Develop-
ment in Science Education (DISE) Program and the Research n
Herence Bducation (RISE) Program. :

A summary description of each project is provided, along with
the name anck address of the Principal ‘Investigator, the amount of
funding, and the duration of lhe project. DISt Program project
descriptions begin on page 47; RISE Program project descriplions
begin’ on page 108. Projects appear alphabetically by State and
institution within each program, RISE and DISE.

Section |li.5" Projects awarded in Fiscal Year 1980 and in earlier
years in the Development in Science Education (DISE) Program and
the Research in Sciev:e Education (RISE) Program. '

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

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

o’ ' o)
SCIENCE EDUCATION DEVELOPMENT AND RESEARCH xi




Appendix” A. Fiscal Year 1981 and Earlier Years' Awards, Prin-
cipal Investigators by State and Institution. _— :
This appendix is provided as an index to location of projects.
It is an alphabetical listing of States, and under each State are given
the Institutions -and Principal Investigators whose projects were
awarded during FY 1981 and earlier years, under the DISE and RISE
Progrants. '

Page references direct the reader to summary descriptions of
projects contained in Section |l and lo titles and addresses of projects
listed in Section 1.

Appendix B. Principal Investigators, Alphabetically

This section 1Is provided as an additional index o projects
awarded 1n FY 1981, in FY 1980, and in earlier years. '

>
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Graph Theory  §7 Markov Chains 65 )
Graphie Arts 68 Matcnial Development 5SS, S7, S§, 62, 65, 71, 79
CGudehnes 91 - 81, K4, 8S, BB, 91, 94, 101
Handicapped 47, 68, 71, 108 103, 108, 106, 112, 11}, 140
Heat 106 Matcnials Science and Engincersng (MSE) 94
High School Instructional Ennichment 93 Matcrials Testing 71
High School Students 58, 72, 88, 95, 97, 101, 107 ' Maihematical Appheanons  §2, §7, 65, T4
121, 138, W1 . Mathematical Reasoming 47, 109
» Higher Education 53 ' i Mathematics 47, 59, 90, 114, 137, 144 . 1
Hispame Amenicans 50, 60 = Mathemanes Anxiety S0, 105, 110, 144
Hygotheuis Testing |14 ' Mathematics Curniculum 50, 63, 73, 78, 80, 95
Individual Factors 121 ' Mathemanties Education 63,..71, 114, 116, 1I6. 137
individuahzed Curnculum 48 Mathematics Instructhion 47, S1, 52, 57, 65, TI
Individuahzed Instruction 140 “ : 77, 78, 79, 8§, 8), .88
Induction 127 ‘ 90, 102, 105, 147, 109, 112
Informal Learming 61 L1y, 1S, 118, 119, 120, 122
Information Dissemination 67, 75, 76, 94, 138 124, 141, 145
Information Networks 49, 103 Mathematics Matenals 140
Information Processing 137 Mathematics Teachers  S7
fnformation Science 6} Matnx Theory 65
Information Systems 76, 98 ) Matter 106
Information Unilization 98, 146 MAWIS (Mathematics al Work in Souiety) 9
Inservice Education 91 ) Mcasurement Techmques - 81
Instruction 127 ) Mcchamics (Physics) 139
instructional Aids 94 Mcmorization 134
tnstructional Development. 78 . Mecta-Analyss 116
Instructional Improvement 108 . ' Microcomputers 49, 50, SI, 52, $S, 64, 65, 76
Instructional Innovation 89, 112, 139 ) 77, 79, B2, 85, 90, 93, 102, 105
Instructional Materials 47, 30, 51, $3, 56, 62 113
67, 68, 72, 78, 81, B4 Microclectronic Technology 73
85, 87, 90, 93, 100, 102 Middle Schools 52, 119
103, 104, 106, 113, 120, 123 Minorities  S1, 9K 113
129 Minonty Group Children 77
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Minority Groups 59, 60, 106,
Minority Testing Problems 130
‘Models 68, 133

Moral Values 72

Motivation Techniques 57, 6l
Mount St. Helens 93
Multimedia Instruction 96
Multimedia Materials * 59
National Assessment of Education Progress/Science 131
Negative Numbers 140 -

109, 126

Neuroscience 132
Newsletters 50
Newtonian Mechanics 139

. Non-science Majors 55

Nontraditional Students 53
Number Concepts 74, 81, 120, 140
Numerical Inequality Judgments 134
QObservation 1122 145
Older Adulis 53 2 %
Onentation Tramung 88 .
Out of School Environments 110 -
Out of School Science Matenals 61
Outreach Programs 86
Participation 62
Performance Factors (45§
Perry Model 143
Pets 61
Photographs 93
Photomicrographs 68
Photoscreening 68
Physical Sciences 77, 106
. Physics 85,~ 90, 106, 111, 139, 141, 142
Physics Instruction 139
Planning 129
PLATO Computer System 57
Predictions 133
Predictor Variables 136
Prevocational Education 69
Probability 128
Problem Solving 47, 52, 55, 38, 65, 77, 78
79, 80, 8i, 88, 97, 107, 112
113, 114, 1S, 120, 122, 134, 139
140, 142, 144, 146 '
Professional ‘Continuing Education 84
Professional Education 82
Program Effectiveness 114
Programmed !Instruction 49, 64
Programmed Instructional Materials 49, 75, 95
Programming 30, 55, 97, 117
Programming Bugs 117
Programming Languages 117
Protocols 114
Prototype Curriculum Development = 135
Q Methodology ' 125 & '
Qualitative Analysis 139
. Quantitative Tests 109
Queuing Theory 57
Radiation 99
Raised-line Reproductions 68
Randomness 128
Ranger Rick's Nature Magasnine 60
Rational Numbers 120
Re-entry Women 50
Readability 111
Reading Research 111
Reasoning Patterns 47
Reasoning Tasks 109
Reptiles 62
Research Projects 144
Resource Centers 76 |
Response Style (Tests) 130
Retention (Psychology) 111
Role Models 69

.

Q

RIC

Aruitoxt provided by Eic:

Role Perception 69

Role Theory 116

Sampling 128 .
School Surveys 118
Science Achievement- 131
Science Activities 61, 89

Science Activities for Informal Lcarning (SAIL)

Science Attentiveness * 121
Science Careers 69, 91
Scicnce £ourse Improvement Projects 94>

__Network Theory 65~~~ 7{ " Science Curriculum 89, 133, 141
o T e g enice Education oS3, 1167136 o
76,

Scicnce Instruction 49, 52, 58, 68,75,

7 e

85, 99, 101, 102, 114, 112, 129

141, 142
Science Interests- 69
Science Materials 76
Science Programs 53, 61, 86, 125
Science Teachers 49, 57, 91, 129
Science Understanding 131

. science. Technology, and Society Interaction

Science/Society Interactions 56
Scientific Attitudes 61, 110, 126, 133

66

Scientific Concepts 108, 110, 111, 112, 138, 141, 142
Saientific Enterprise 72
Scientific Literacy 53, S8, 60, 61, 86, 96, 108
110, 124, 125, 131, 132, 133, 138
Scientific Mcthodology 112
Scientific Reasoning 112
. Secondary Analysis 12}
Sccondary School Curriculum 102 .
Secondary School Mathematics 57, 59, 65, 71, 85
[] o 108 '
Secondary School Science 85, 89, 91, 96, 141
Sccondary School, Students 51, §7, 9 v
Sex Bias 110, 145 ,
Sex Differences 64, 88, 110, 121, 144, 143 +
Sex Stereotypes = 69 . )
~ Sex, Minority Testing Problems 130
Simulation 36, 68 -
Skill Analysis 109 ..
Skill Development 47, 81, 113, 137
Skills 137 .
Shides 93 ,
. Small Group Instruction 112
Social Change 89, 96
Social Factors 13}
Social Influences 96
Social Science 136
Social Science Research 125
Social Studies 96, 102 )
Socioeconomic Influences 125
Sociological Factors 121
Sofiware 108 N
Solar Energy 99
Soviet Union 63, 1i4 .
Space Sciences 85 -
Spanish Speaking 60
( Spatial Perception 64, 88
" State-of-the-Art Reviews 118
Statistical Analysis 128
Statistics 52, B8O, 107
. Student Attitudes 57, 69, IJ‘, 136, 145
Student Interests 69
Student Teacher Relationship 145
Subtraction 140
‘Surveys 63, 116
Synthesis of Research 116
Syracuse Rating Group 143
Tactile Adaptation 71 .
Teacher Attitudes 57, 119, 136
Teacher Education. 49
Teacher Effectiveness 129
Teacher Workshops 49
Section I 43
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Teachers’ Conceptual Systems 119 -
Teaching Guides - 129 .
Teaching Mecthods 117, 129 -
Teaching Skills 49 :
Technical Education 73 -
Technological Advancement 55, 89, 96 : f
Technology 58, 72, 86, 91, 96
Technology Transfer 99, 103
Telecommunications 86
Telecourses 96 . : .
Television 72, 83 : s tE
" Television Curriculum— 86— B e .
Television Films 72
Television Research 138
Television Viewing - 138
Temperature 106 . ,
Test Bias . 130 . ’
Testing 130
Text Processing Language S5
Textbook Research il -
Thematic Approach 66
- s Theorem-proving Skills 137 '
Theoretical Models 131 /
Thinking Processes 127
Training Methods 109
Transiation 60
Trend Analysis 118, 131
Trigonometry 95 " . .
Two Year College Students 10} :
Two Year Colleges 99, 118
Undergraduate Study 118
Umit Fraction Approach 120 . -
Universiges 101, 118 ' s
.Upper-elementary Science 129 ) i
. - Video Equipment 101 - ) .
« Vigeodisc Recordings 83, 101, 103 Fia
: - Videotape Cassettes S| * 4
Videotape Recordings 72, 93, 96
Videotapes 50, 78 . o . [
Visual Impairments 47, 68, 71, 108 .
Visual Perception 144 -
Visualization 88
Volcanic Activity 93
Wiidlife Management 87
Women's Education $0, S1, 59, 69, 105, 116
Workshops 75 ' )
World Affairs 56
World Geography 66
World Problems 56
Young Adults 121
Z2oo Education 87
Loology 60, 62

Zoos 62, 87
o
1.
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Modaules for the Development of Reasoning in Mathen;atigs

-

Rebert Karplus - -
University of Cafjorma/Berkeley )

Lawrence Hall of Science ' _ - .
Befkeley, CA 94720 . ‘ \ -

The "Mathematical Reasoming Imprd@bn}ent Study (MRIS)" project
has embarked 03 an 18-month effort to develop four two- to three-
week modules that will enhance the mathematical reasoning of early
adolescent students. The purpose of this augmentation is to provide
for the simultaneous adaptation and trial of MRIS materials especjally g
suited to the needs of bll&ﬂ”and orthopedically disabled students.

-These modules will corlcentrate on aspects of mathematics which
require reasoning skilis in the areas of problem solving, estimation,
graphing, relations among vafiables, probability, and data interpre-
tation.

The project has plans for the ultimate development of 15
modules which will undergo a. nationa! field test prior to commercial
publication.

a

AWARD NUMBER: §ED79-26662

AMOUNT : $278,500%

AWARDED: 09-01-80 .

TERMINATES: 09-30-82 N , ,
PROGRAM: Development in

7 Science Education

“DISCIPLINEY - Mathematlcs, General/Mathematical Sciences

TARGET AUDIENCE: Grades 7-9_ *

DESCRIPTORS: Mathematucs, Jumor tHigh School StudeNts; Skill

Development; Mathematics Instruction; struc-

tional Materials; Problem Solving; CurricuIUm
Enrichment; -Mathematical Reasoning; Reasoning
Patterns; Blindness; Handicapped; Visual
Impairments

‘Curr;ulative amount. Fiscal Year 1981 award: $39,900.

o ~ Section Il 47
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Development of Reasoning Skills in Early Adolescence
Alfred M. Bork - - \
University of California/lrvine o
Department of Physics.

Irvine, CA 92717

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

The objective over the next two years is to explore the plausi-
bility that the time is now ripe to make significant progress. The
objectives of this prototype phase are to (1) ereate products which
will lay out different approaches to the goal of improving general
facility in abstract thought, and (2) demonstrate effectiveness of-
these approaches, and -allow better evaluation of whether further
steps should be taken, .and if so which steps. t .
' ‘Anticipated products include: suryveys of computerized materials
stemming” from various* learning and teaching theories for early
adolescence, and of computer-aided evaluations of ‘the effectiveness

. of materials; analyses of how different . reasoning skills relate to the
“eurriculum ~and overall educational goals; and computer programs
‘'showing teachers how to use these materials or 'to generate their -

>
\ -
y Y .
s

‘"TERMINATES: 12-31 -82 .

‘ 48. Section 1]

own. v
AMOUNT: - $207,000%  .° . AWARD NUMBER: SED79-19021
AWARDED; - 08-30-79 | e

H

- B PROGRAM: Development in
' Science Education :

* 1

DISCIPLINE: Software Systems/cbmpufer Science
TARGET A’UDIENCé: Grades 6-9 - '

_DESCRIPTORS: Computer Assisted Instructjon; Abstract .

Reasoning; Learming Theories; Individualized
Curriculum : _ o - ‘.
*Cumulative amount: Fiscal Year 1981 award: $28,000.
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Network for EducatmgTeachers of Scnence in Applymg Computers _
to Precollege Instructlon , , ‘

Alfred M. Bork

University of California/lrvine
Department of Physics :
“Irvine, CA 92717

~

’

. This "‘project will -set up a network of universities and profes-
snonal associations. providing teacher training ‘workshops on -the-
applications of mlcrocomputers to teaching' science. " The network will
provide a mechanism for the exchange, review, and field testing of

\. computer-based materials designed_for use in such workshops. Most
of the work durlng the funded portion "of the project. will be to
adapt, and reyxise on the basis of field trlals/ materials which have
been generated. The initial computer méaterials have been generated
at Irvine under a series of NSF grants. ‘The teacher workshop

) ,materlals will in larde “part come from the experience  at’ three

"+ colleges "of~ education which are starting the network . The project
~ will ‘result in computer- readable discs contalmng exemplary programs
for use in instruction. One disc will contain programs primarily
from the physical sciences, the second will cohcentrate on measure-
ment and mathematical concepts, and the. third will consist of pro-
grans emphasizing scientific reasoning. These discs will be menu
driven with additional tutorial assistancefor tedchers.

. The project will produce a written handbook for teachers and a-

‘ series of '"software tools" so that teachers can write their own

programs or -adapt programs from other sources, plus a guide to.

various strategies for using and producmg computer-based teaching

materlals o ) . : . o -
’AMC‘)UNT: '$51,128 _ o AWARD NUMBER: SED81-11227
AWARDED: 01-01-82 S : : ' '

TERMINATES: 06-30-84 : oo
) PROGRAM: Development in

@ . _ " Science Education
oy o
DISC . Computer Science . ) ‘

TARGET AUDIENCE: Teachers (Grades 6-12) ‘
DESCRIPTORS: Teacher Educatlon, Teacher, Workshops,
o Teaching Skills; Programmed Instruction;
Computer Assisted Instruction; Microcomputers;
Programmed Instructional Materials; Informa-
. tion Networks; Science Instruction; Science

, Teachers ;

Section lf 49




Marvin Marcus .

program, to determine the effectiveness of the intervention.

» 50 - Section Il ‘ o o /
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Intgnéive‘ Cbmputer;Based Mathematics Training for Re-entry
Women ' \] ' ' - :

N o - L

3

Tt
¥

University- of ‘California/Santa Barbara T
University Extension o
Santa Barbara, CA 93106 ot

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

One hundred women between the ages of 25 and 55 will be
selected for the program, ‘taking into account commitment, career
goals, demaqgraphic mix, and “need. Participants will be rarfdom|
assigned to control and treatment groups. " Only those women in th
treatment group will receive the intensive mathematical training, but
both groups will be tested regularly, throughout the length of ther™.

The project will develop and disseminate: (1) written instruc-
tional units covering the pertinent mathematics, and microcomputer-
based “discovery" exercises; (2) -intefl'igi_ble manuals for learning a

_computer language and simple machine operating techniques; (3) -a

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

AWARDED? 03-01-81
TERMINATES: 10-31-83 . -

AMOUNT :  $192,012 AWARD NUMBER: SEDB80-20411

PROGRAM: Development in
Science -Education

DISCIPLINE:  Mathematics; Computer Scienceé
TARGET AUDIENCE: Females; Minorities ) L
DESCRIPTORS: Mathematics Curriculum; Curriculum Develop-

ment; Instructional Materials; Mathematics
Anxiety; Computer Assisted Instruction; Pro-
gramming; Microcomputers; Continuing Educa-
tion; Women's Education;* Hispanic Americans; -
Re-entry Women; Videotapes; Newsletters;
Females : ’

’

T

A
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Mlcrocomputer and Video- Based Mathematics Modules for ngh
. -School Women and Mmonty Students

Edward M. Landesman
University of California/Santa Cruz ‘
Department of Mathematics

- Santa Cruz, CA 95064

~This project wull develop six learning modules Wthh will make

use of a ‘combination of media (microcomputers, videotape, and
» printed workbobks) to assist minority and women students/r)w learn-
X ing high school mathematics. The proposed ‘approach is based on

social learning theory, which synthesizes cognitive and behavioral
erspectives. The modules will be designed to aid learners in
mastering key concepts, strengthening needed- skills, armd reducing.
feelings of learned helplessness or anxiety in mathematics so that the
necessary preparatlon may be acquired to pursue postsecondary
dtudies in science and technical fields.

- Interactive computing will be combined with video sequences and
printed workbooks to provide the learnér with a powerful mix of
learning. activities based on task analyses and leafning pbjectives.

- This combination of media is particularly useful in relating mathema-
tical concepts to their applications, demonstrating the importance of
mathematics in life and careers, and providing self- paced, interactive
rehearsals in generalizing concepts and mastering skills. The pro- °*
posed work will use equipment that is already available.in many high
schools, &nd will provide a foundation for future uses of mtellrgent
videodisc technology. - -

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

.
'
N

"AMOUNT : $176,444 . . AWARD NUMBER: 3£ED80-24701
AWARDED: 04-01-81 | . :
TERMINATES: 03-31-83 _ .

, ’ PROGRAM: Development in

' Science Education

S~ = .

DISCIPLINE: ' Mathematics Education
TARGET AUDIENCE: Femates; Minorities = .
DESCRIPTORS: ' Microcomputers; Mathematlcs Instruction;

Females; Minorities; Womer's Education;
lnstructional Materials; Computer Assisted
Instruction;  Secondary School Students,
Videotape Cassettes

D3 :
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Middl¢ School Microcomputer Statistics Laboratory o

Ronald Saltinski

Dixie School District
Miller. Creek School
380 Nova Albion Way
San Rafael, CA 94903

The primary objective of the project is to create an environment
in which middle school students. will have the opportunity to develop
a sense of statistical reasoning as an jntegral component of problem
solving in science and mathematics. A statistics laboratory will be
created in which students will receive instruction in statistics and
assistance in ‘applying statistical techniques in science, spcial
studies, and other areas of study. The microcomputer will be, &sed
as.a tool to solve these statistics problems. The project will gen-

‘erate a low-cost model with supporting courseware, competency

s'tatemer_\ts', and guidelines for. instruction and evaluation of hard-
ware and ‘software. Commercial publication of the maL@niaIs pro-
duced in the project will bé sought. ' B

~

AMOUNT: $10,035% . AWARD NUMBER: *SED80-24417
AWARDED: “05-15-81 |
TERMINATES: 04-30-83 o f -
' PROGRAM: Development in
Science. Education |

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

Instruction; Mathematical Applications; Statis-
tics; Computer Assisted lnstructiol‘n; Problem
Solving; Science Instruction |

*Funded in part by the Mational Institute of Ed’utation

52 Section 1l




Sclenqe, Soclety, and the Senior Citizen: A Model Educational
Program

Robert P. Larkin

University of Colorado
Austin Bluffs Parkway
Colorado Springs, CO 80907

~ This project involves the design, development, and dissemina-
tion of a model educational program which has two primary goals:
(1) in the short term, to give older students an experience of
science-based interdisciplinary study, stressing the relatedness of
scientific ideas -and social values, and (2) in the long term, to
involve older people in the mamstream of higher education in science.
jn the first phase, a group of teacher/counselors--physical,
biological, and social scientists, and humanists--from the University

of Colorado at Colorado Springs and Colorado College, developed a-

varied program of educational activities in the area of science and
society. Starting out -on the senior citizens' home ground, they
gradually introduced the older students to the academic programs of
the two institutions. o )

In” this phase, the primary emphasis will be on evaluation and
dissemination of the model to other locations. A rigorous evaluation
component will measure ‘the changes in skills and attitudes on ithe
part’ of older people toward science education as a result of the pro-
gram. . Twenty people will atternd two workshops and receive the

ongoing assistance of the principal investigator to establish similar.

programs ' at their own institutions at a variety of Iocatlons A

ow-to" booklet with an accompanying video pr‘esentatton will be

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

v

"AMOUNT : $188,964% AWARD NUMBER: SED79-19031
AWARDED: 08-31-79 ‘

" . TERMINATES: 03-31-83

’ PROGRAM: Development in
Science Education

DISCIPLINE: - Multidisciplinary Sciences '
TARGET AUDIENCE: Elderly; Older Students

vty
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DESCRIPTORS:

*Cumulative amount.

54  Section H

Higher Education; Nontraditional Students;
Collége Programs; Scientific Literacy,; Science
Programs; Science Education; Older Adults;
Attitude Change; Instructional Materials

Fiscal Year 1981 award: $53,758.
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A College -Level Introduction to Computmg Principles Through
Text Processmg

S5t

William S. Dorn
University of. Denver
. College of Arts and Sciences

Department of Mathematics and Computer Science
Denver, CO 80208 ;

This is a project to desngn a course to teach the fundamental
pringciples of computing by using a text processing language rather
than a programming. language. The primary audience for the course
will be students who are not science majors. The course will be
based on real-life case studies that have little or no connection with
mathematics or business. For example, students will write and edit
a4 non-technical article comparing various home energy sources:
windmills, solar heating, wood-burning stoves, etc. As another
example, they will customize a letter so that it appears to be com-
pletely individualized when, in fact, the letter was pieced together
from standard paragraphs. _ oy

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

(al argument S
“The expérimental course wilI be given in a classroom in which
every two students will have a terminal. The professor will have a

terminal whose output will be displayed on a large screen visible to *
all of the students.

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

AMOUNT : $95,538 . 'AWARD NUMBER: SED80-25788
AWARDED: *01-01-82 ‘
TERMINATES: 06-30-84
PROGRAM: Development in
Science Education

DISCIPLINE? Software Systems/Computer Science
TARGET AUDIENCE: Undergraduates
DESCRIPTORS: M&terial Development; Computer Science Edu-

cation; Programming; Computer Oriented Pro-
grams; Microcomputers; Career Development;
Problem Solving; Technological Advancement;
Text Processing Language; Non-science Majors

Section [T 55
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A World Model for Claés“roo‘m Use

Barry B: Hughes : :\

University of Denver

Graduate.Schoo! of International Studies
University Park »
Denver, CO 80208

The project focuses, on the development of a world model of"
global development processes suitable for use in undergraduate col-
lege classrooms. A computer simulation will be accompanied by -a
student manual designed to link the model to further study. The
project aims to communicate to students basic information about
global development and global interdependence, and to motivate stu-
dents to explore further the interrelatedness between science, tech-
nology and the important social/value issues of the day.

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

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

Great care is being taken to assure portability of the products.
The computer software will be designed so it can be used on micro-
computers, Dissemination is expected to take place via major com-
puter/\ppogram didtribution centers and by commercial publication.

-

AMOUNT $85,598%* AWARD NUMBER: SED81-02303

AWARDED: 12-01-80 ' ‘

TERMINATES: 05-31-82
g - PROGRAM: Development in
Science Education

"/ DISCIPLINE: Political Science/Social Sciences; Software

. Systems/Computer Science

TARGET AUDIENCE: Undergraduates .

DESCRIPTORS: Simulation; World Problems; Interdisciplinary
Approach; Futures (of Society); World Affairs;
Instructional Materials; Computer Programs;-
Compgter Assisted Instruction; International
Relations; Science/Society Interactions; Com-
puter Models; Interactive Computer Programs;
Global Interdependence :

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

. - v . ()'\}.
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@ A Modular Computer-Based Approach to lmprovmg High School
Mathematics Instructlon

¢

Clifford W. Sloyer

University of Delaware

Department of Mathematical Scnences
Newark, DE 19711

This project will develop secondary school-level fnaterials that a
introduce new applied mathematics techniques into the school curric-
ulum. Five instructional modules, to be developed over a 20-month
period, will cover the following topics: (1) Dynamic Programming,
(2) Queuing Theory, (3) Graph Theory, (4) Glyphs and Algoglyphs,
and (5) Applications of Mathematics to Medicine. The modules will be
available both as printed monographs adaptable to numerous computer
configurations, and as .interactive lessons to be used with the widely

R available PLATO computer system. In addition, an introductory
module will be developed to motivate and gulde students to the other
five lessons.

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

curriculum. ~— . ~

7
AMOUNT!: $204/865 AWARD NUMBER: SED80-25787
AWARDER: 08-15-81 .

TERMINATES: 09-30-83
PROGRAM: Development in
Science Education

DISCIPLINE: Mathematics Education

TARGET AUDIENCE: Grades 9-12; Teachers =~

DESCRIPTORS: Mathematics Instruction; Material Development;
- Computer Assisted Instruction; Secondary

School Students; Motivagion Techniques,
Mathematics Teachers; Secondary School Mathe-
matics; Mathematical Applications; Teacher
Attitudes; Science Teachers; Student Attitudes;
PLATO Computer System; Glyphs; Algoglyphs;
Queuing Theory; Graph Theory; Dynamic
Programming

£
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Chemistry in the Commumty A Problem Focused Course for High
Schoois :

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

" This project will develop, | field-test, and disseminate six
modules comprising a new one-semester high sc | science course
‘entitled, "Chemistry in the Community" (ChemCom). The course will

teach chemical coficepts which help students to understand and to
seek solutions for technology-related problems of today. Major goals
of the program are to enhance the scientific literacy of general
students, and to broaden the social and technological perspectives of
future scientists.

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

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

AMOUNT: $193,201 ‘ AWARD NUMBER: SED81-15424
AWARDED: 09-01-81
TERMINATES: 02-28-85 ,
PROGRAM: Development in
Science Education

DISCIPLINE: . Chemistry, Community Oriented; Science
Ltteracy/Educatton

TARGET AUDIENCE: Grades 9-12 '

DESCRIPTORS: Chemistry; Science Instruction; Scientific

: Literacy; High School Students; Curriculum

‘Enrichment; Material Development; Concept
Formation; Concept Teaching; Learning Modules;
Technology; Community’ Involvement; Problem
Solving

S8 Section 11 ('
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Mathe'matics in Society: Multimedia Materials for 8th-10th Grade
Students ’ NG

John Jobe

Mathematical Associatiori of America, Inc. ,

1529 Eighteenth Slreel, NW ' ’
Washington, DC 20036

The project will develop and disseminate multimedia materials to
inform 8th to 10th grade students about careers involving mathemar-
tics and the limitations to career options which result from math
avoidance. The materials, to be titled 'Mathematics at Work in
Sotiely (MAWIS), " will include tour videocasseltes, each covgring a
diftferent career area, and a student workbook. The videotﬁes will
provide specific illustrations of careers which require substantial use

of ?mathematics. The workbook will contain information on other
(areers, suggested aclivities related to the contents of the video-
tapes, and a direct discussion of math avoidance. A major goal

and tocus 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 combal mathematics anxiety and avoidance. i

The materials will be disseminated through existing MAA
secondary school lectureship programs and through 29 regional MAA
ottices, '

AMOTINT : $129,300% - AWARD NUMBER: SEDB80-08438
AWARDED: 08-15-80
TERMINATES:  05-31-82 :
PROGRAM: Development in

e Science Education
DISCIPLINE: Mathematics, Genera|/Ma'lhemaLicaI Sclences.
TARGET AUDIENCE: Grades 8-10 '
DFSCRIPTORS: Mathematics; Women's Education; Careers;

Multimedia Materials; Career Education; Career
Choice; Secondary School Mathematics; Adoles-
cents; Minority Groups; Career Planning; MAWIS
(Mathematics at Work in Society); Females

*Cumulative amount. Fiscal Year 1981 award: $10,900,

- 1]
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Spamsh Translatlon and Feasnblhty Study of Ranger Rick’s Nature
Magazine
; L

E. Gerald Bishop - | .

- National Wildlife Federation

1412 Sixteenth Street, NW
washington, -DC 20036

An .issue of RANGER RICK's NATURE MAGAZINEFand its accom-
panymg Activity Guide will be translated into SpamSh for classroom
use in schools with Hispanic populations. The primary purpose is to
increase Hispanic students' understanding and appreciation of science
by -arousing their interest in natural phenomena. Emphasis will be
placed on providing first-hand science activities involving the
student's own life and surroundings, rather than .memorization of
facts. It is hoped that the effort also will improve. the reading
ability of Spanish speaking students. Because of differences in
Spariish American groups in the (nited States, the Spanish transla-
tion will consist of a text and glossary responsive lo lhe various
dialects. Activity issues with a guide for teachers will be distri-
buted to schools nationwide.

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

A

I
o

AMOUNT : 478,538 AWARD NUMBER: SED80-19334
AWARDED: 12-01-80 ~
TERMINATES: 03-31-82

: PROGRAM: Development in
Science Education

[)lSCtPLINE " Biology, General/Life & Medical Sciences

TARGET AUDIENCE: 'Minorities Grades 3-8

DESCRIPTORS: Hispanic Americans; Minority Groups; Scientific
‘ Lutéracy, Zoology; Biology; Translation; Spanish

Speaking; Elementary Education; Feasibility
Studies; Ranger Rick's Nature Magazine
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Science Activities for Informal Learning (SAIL) (Age 11-14)

/John H. Falk ,
7> _&mithsonian Institution

Chesapeake Bay Center for Environmental Studies _ o
Washington, DC 20560 et . !

¥y .

The fgmhh'sonian Institution's Chesapeake Bay Center for
Envirowdies will develop, evaluate, and disseminate a set
of matefials and activities to be used for science learning in informal
educational settings. Called "Science Activities for Informal Learn-
ing" (SAIL), these materials will be designed specifically for early
adglescents (11-14 year olds), particularly young women. A major
goal of this project is to develop materials that help improve atti-
tudes toward science. in this" age group and Increase their motivation
to explore science and science-related topics further. 'Another major
goal of this project is to interweave career information into the SAIL
‘materials in order to enhance career awareness.

The project will produce sets of paperback books and related
activity-oriented materials designed  to give maximum flexibility to a

. diverse sel of users. In this pilot project, two units will be devel-
oped, one focusing on the general area of food science and the other
., on pets and domestic animals. These topics were selected to repre-
sent areas of basic¢ intereft to early- adolescents, They contain
important scientific principles and _cortepts. All units will be multi-
\ 'd|sciplioary and include biological, physical, and social science -
aspects of a topic, as well as historical and aesthelic considerations.
All materials will be designed for high interest and relevance to early
adolescents since a "noncaptive" audience is being targeted. Field
testing by .museums, youth groups, and science clubs will guide the
developers In assuring that‘ the goals of cognitive approprialeness,
subject interest, dareer awareness, and high motivation generation
are achieved s -This project constitutes the first phase of a planned
two-phase prct to produce materials on ten different topics.

AM"OUNI: - $197,800 AWARD NUMBER: SED80-12307
AWARDED: 05-01-81

' TERMINATES: 04-30-83 ~ .
: PROGRAM: Development in
§cience Education

DISCIPLINE: Multidisciplinary Sciences
TARGET AUDIENCE: Grades 5-8; Females
DESCRIPTORS: Science Programs; Science Activities; Scientific

Literacy; Out of School Science Materials; Foods
Instruction; Adolescents; Scientific Attitudes;
Motivation Techniques; Career Planning; Informal
Learning; Science Activities for fnformal Learning
(SAIL); Pets
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‘National Zoological Park - : B
. " Washington, DC 20008 - - T

Science Education for Families 4n Informal Learning Settings

Judith White N
Smithsonian - Institution -

. "\ ) ) _l‘,
A core set of flve or more self contaln d multl mogal Iearning»,
packages will be developed for families to’ use to learn about Zoology
in/the informal learning settlng of a z6o. The characteristics of a

family zoo -wisit, ,including its social and recreational aspects and the

varied ages and interests of family members, will .be considered in

deS|gn|ng the materials. Visitor participation and interactive learn-
ing will be fostered by provndlng specially designed" packages that
will include objects to handle anlmals to examie, and animal dls-
plays to manipulate. !

' A\’,Prototype materials - wnll be developed at the National ZoologlcaJ
Park; based upon its reptile and amphibian collection.  During the

pro;ects second year, prototype materials will be field tested at zao

sites, in WaShlngton D.C.; Philadelphia, Pennsylvania; and Grand

Rapids, M|ch|gan After fleld testing, .evaluation resutts will be

applied: toward revising the materials for use 'in a variety of zoos.-

Results of the project, including the materials it develops, will
be disseminated to other zoos through workshops amd réports in an

effort to foster the development of innovative educatlonal approaches-
‘for family learning at other zoos acros$ the country. . The project
will have the. active, cooper‘ptlon of the Amer‘ncan Assocnatlon of Zoo-

logical Parks and Aquarlums durnng its ' testnng and dlstrlbutm‘g\
stages. | _ h : {

Lo

AMOUNT : $223,735 - AWARD NUMBER: SED80-20621
AWARDED: ~ 02-13-81 | ~ . )
TERMINATES: 07-31-84, _ . R L
P ) .. PROGRAM: Development in
M . \ ; . : Science Education !

B

DISCIPLINE: . Zocglogy/l_lfe & Medlcal Scnences l‘
TARGET ‘AUDI'ENC‘E: Families o
DESCR|PTORS: ' Zoology; Animal fe Zoos; Family Involve-;

@/ - .~ ment; Instructiona¥ Materials; Partncnpatlon
-~ & 'Interaction; Material Development; Reptlles,
. ' Amphibians B
\ | -
N . -
-“ @ .
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" Survey of Recent East European Mathematical Literature

University ‘of Chicago ,
Department of Mathematics R '
Chicago, IL 60637 © ’ \

v

" The "Survey of Recent East European Mathematiic»’al Literature"

“was ihitiated in 1956 with a grant from the National- Science Founda-

tion. The general aim of the stirvey is to analyke and provide infor-
mation on current Soviet' and other East Elrdpean mathematical
literature and mathematics education, and to make -available to

‘American researchers, educators, and. students, some of the best

materials from these sources. To realize these goals the Survey is
continuing to publish, on.a‘reduced scale, translated and adapted
exceptional exposjtions for teacher training programs, the-new school
mathematics cur&

special “secondary schools for mathematically gifted students. It is
proceeding further with the publication of, its series of translations
of selected papers and monographs on Soviet research and psy-
chology -and the methods of learning. and teaching mathematics.” The
Survey is expanding its information and publishing activities to cover
altermatives in .Soviet ‘education--in particular, the curricula and

educational literature in newly developed training programs for.
middle- and higher-level specialists in the computer and infermation -
' sciences, in cybernetics,- and in other applied mathematics disciplines.
 Finally,; it will déyelop -a program on the achievements im mathematics

educatiorr in the more advanced of the other East European countries.

.
»

AMOUNT: .. $296, 200* : ~ AWARD NUMBER: SED76-80599
AWARDED: 09-30-76 S S
" TERMINATES: 09-30-82 o } v
C , . . PROGRAM: Developmgnt in
” o y Science Education,
DISCIPLINE: . - . Mathematics Edué:ation; Mathematics, General
TARGET AUDIENCE: Mathematics Educators : .
DESCRIPTORS: - Mathematics Curriculum; Mathematics Education;

Foreign Countries; International Programs;
Comparative Education; Surveys; Computer
Science Education; Information Science;
Cybernetics; Sovijet Union; East-European
Nations ‘ T

*Cumulative amount. Fiscal Year 1981 award: $25,000.
N . : y .
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“Females’ Acqulsmon of 8th Grade Geometry Concepts via Non- S
Verbal Mlcrocomputer Graphlcs , : .
Gary W. Tubb " _' | - !
[llinois State University = ¥ N ‘
344 DeGarmo Hall - _ o -
Normal, IL 61761 B | S ‘

This project is desfgned to: (1) improve the acquisition of

geometry concepts of 8th grade females; (2) produce software /in a
working model format that clearly illustrates the.utility of microcom-

‘puters . in- geometry and is easily modifiable by educators; and (3)

produce -a non-verbal ‘symbol-based geometry ‘model using nficro-
computer graphics.- This, project is based on research that indicates
that females develop spatial abilities d|fferently as well as later tHan
males. .

This project will result in: (1) 19 non-verbal, 15-minute mter-
active instructional modules for a microcomputer Wthh demonstrate at
the 8th grade level translation, reflection, ratation,. congruence, ¢
s_ymmetry, invariance, - triangles (SSS, ASA, SAS, AAS), ysyum of
angles, corresponding and alternate angles; (Z) identifying "the
stages of spatial acquisition of the above geometry concepts by sex
and by age; and (3) determining the adequacy of a graphics pad in
the acquisition of geometry . concepts via microcomputer. This projéct
has attracted the interest of a computer vendor who will support the
equipment. These modules will be discussed at natlonal meetings and
will be offered for commercial publication.

3

-

AMOUNT: $55,500 AWARD NUMBER: SEDB80-24507
AWARDED: ° 09-15-81 , o _
TERMINATES: .02-29-84 ' S
‘ g " PROGRAM: Development in - ' ’
Science, Educataon

DISEIPLINE: " Geometry/Mathematical Sciences 4
TARGET AUDIENCE: Grade 8; Females* : _
DESCRIPTORS: Geometric Concépts; Concept Formatnon, ' o

@ Geometry; Females; Computer Graphics; . :

Microcomputers; Spatial.Perception; Sex Dif-
ferences;. Computer Assisted instruction;
Learning Modules; Programmed Instruction-

!
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Mlcrocomputer Apphcatlons of Mathematlcs-m ngh School
Management Science

Bernadette H. Perham

Ball State University

Department of Mathematical Sciences

2000 University Avenue B

Muncie, IN 47306 . : ot .
This project will develop high school level microcomputer-based,

curriculum materials for teaching the mathematics used for decision

making in the management sciences. The products will be five inde-

pendent modules on the topics ,of matrix theory, game theory, linear

. programming, network‘ theory, and Markov chains. The modules wills

contain computer programs to be used in problem solvmg, student
and instrdctor manuals, a book of problem sets based on the mathe-
matics used in decision theory, and tests for evaluating .student
achievement. The modular nature of the ‘materials will make them

‘suitable for incorporation into existing high school mathematics

courses, for collective use as a one-semester course on decision
theory, or for use in independent study projects..

The development of these materlals addresges the need ex-
pressed by mathematics educators “for high school courses which
stress problem-solving strategies, apphcanns,\/and the skilled use
of computer -technology. The increasing availability of "~ micro-
computers in the High schofol makes possible the presentation of
mathematical problems amsmg from real business-world situations for
which solution “by convent|onal means would mvolve tedious computa- -
tions. ;

)

!

AMOUNT : $79,482 AWARD NUMBER: SED80-24418
AWARDED: 08-07-81 ‘
TERMINATES: 07-31-83 \

- PROGRAM: Development in

@

N ’Science Edu/c;tion
DlSCIPLINE T App||cat|ons of Mathemattc /Mathematacal
- Sciences Z .
TARGET AUDlENCE Grades 9-12
DESCRIPTORS: . Material Development; Computer Assisted

Instruction; Microcomputers; Decision Making;
Mathematical Applications; Problem Solving;
-Mathematics Instruction; Secondary School
Mathematics; Management Development; Game
- Theory; Linear Programming; Markov Chains;
Matrix Theory; Network Theory ‘

o
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Global Studies in Geography for the Middle Grades

-
\

Howard Mehlinger
Indiana University~

Social Studies Development Center
Bloomington, IN 47401

This project will develop, test, and disseminate instructional
materials for a world geography course that incorporates a global
studies perspective, for. use in grade ‘7 ‘social studies classrooms.

. The instructional materials will consist of a textbook and teacher's

guide. The course will be designed for use as a complete two-
Eemester offering and give local schools a new alternative to .existing
geography and area studies programs at the junior high/middle
school level. » " o .
A global studies perspective may be defined as one that: ) -

* emphasizes interdependence among . people and places because of

resource and technological differences among them; (2) emphasizes
the- trend toward similarity among people and places because of the
rapid spread of ideas; and (3) emphasizes the local, regional, and
global impact of people on places because of decisions they make.
This project will provide young adolescents with sound social science
instruction that emphasizes the impact of science and-technology on

.society. Commercial publication of*these instructional materials is
 planned. N .

AMOUNT : $407,056% AWARD NUMBER: SED79-18988
AWARDED: 09-15-79 )

TERMINATES:. 12-31-82: . ‘ '

~ o PROGRAM: _Development in
Science Education

DISCIPLINE: - S,Xcial Science/Education

TARGET AUDIENCE: Grade 7 v

DESCRIPTORS: Geography - Instruction; World Geography;

Thematic Approach; Global Perspective;
Science, Technology, ang Society interaction

rCumulative amount. Fiscal Year 1981 award: . $191,356. *

-+~

n

s
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‘Engmeermg Educatlon Materlals for Computer-Aided
Manufacturmg

Randall P. Sadowski -

Purdue University '
Department of industrial Engineering
West Lafayette, IN 47907

\

This project will Iay the foundsations of an ongonng system of
w instructional materials on -the principles and methods of computer-' -
‘ aided manufacturing. for uQiversity students, educators, and prac-
| ticing professsonals,ln industrial, mechanical, and manufacturing
engineering. : ‘

™he pro;ect will:  develop a taxonompy of basic concepts in the
computer-aided manufacturing area; enlist broad university, indus-
: trial, and technical society participation; establish participant.incen-
tives; establish a national steering committee and task forces for
preparation of materials; define curricular areas and delivery modes
for materials developed; develop 'formal evaluation methods; begin
and maintain an educational ;journal for publication of materials;
develop approximately 300 lecture units of materials; test materials in
classroom and continuing education environments; and evaluate the
material and overall impact of the project.

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

Future phases envision enlargement and dlssemlnatlon of the
system being developed in prototype in this phase. ~ '

“

AMOUNT ; -$307,318# AW#\RD NUMBER: .SED80-20447

AWARDELD: 10-01-80 - N ' "

TERMINATES: 03-31-83 o
: PROGRAM: Development in

Science Education *

DIS(,}IPLINE: Computer Systems Desogn, Industrial
Engineering ' h
TARGET AUDIENCE: lUndergraduates; Graduates; Professional
Continuing Education Students; Engineers
DESCRIPTORS: Engineering Education; Instructional Materials;
* Manufacturing; Computer Assisted Instruction;
Computer Oriented Programs; Educational Tech-
nology; Curriculum Development; Information
Dissemination;- Curriculum Ewvaluation; College )
- Curriculum; Manufacturing Engineering; ECAM o

YCumulative amount. Fiscal Year 1981 award: $43,596.
! . : -

[ <
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Graphic Biology Laboratory Modules for the Blind (\ '

. : . : o /
AUu3tin E. Brooks -' )
wabash College

Department ol Biology

Crawfordsville, IN. 47933

This project is designed to improve the biology laboratory
experience for blind and visually impaired high school and college
students through the development of raised-line graphic laboratory
materials. Two technologies, largely untapped for educational pur-

poses, will be explored. In the first method, screens will be pre-
pared using large format. contact positives of photo-micrographs ot
biological materials. Prints will be made using heat-polymerizable
paints. The second method will make use of a technology !‘rom the
rubber stamp industry. Large format negatives of images will be A
used to expose :photp-polymerizable flexographic plates. Botty

methods involve the production of raised-line facsimiles’ of nucro-
scopic images. .Based on costs and formative evaluations, one ot the
methods will be chosen to produce six graphic laboratory supple-
ments including the topics of mitosis, mei9§|s, algae and fungi, piant
struct’ures, and protozoans. Each supplement will contain the raised-
line reproductions, an audio. lap€, -instructions in Braille, and a
teacher's guide. Revisions will be made following summative evalua-
tions tnvolving high 'school and college students in both a mamstream
environment and a school for the blind. ODissemination plans inciude
publications, oral presentations, and videotaped casselttes.
‘.

CAMOUNT : . $19,940 AWARD NUMBER: SEDEQ-2031
AWARDED: ®O1-15+81 : -

TERMINATES: 06-30-82 - ‘ ,
' \ PROGRAM: Development 18/
Science Bducation

DISCIPLINE: ‘Biology, General Lite and Medical Sciences

"TARGET AUDIENCE: 'Handicapped; Undergraduates; Grades 9-12

DESCRIPTORS: Biological Sciences: Biology Science Instruc-
‘ tion:; Graphic Arts; \Visual Impairments; Blind-
ness:; Disabilities; Instructional Materials:

~ ‘Models; Simulation; Photoscreening: Photo-
micrographs; Raised-line Reproductions;
Handicapped ‘
ey
‘)
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COMETS II — Career-Oriented Science Toplcs for Elementary

and Middle Schools ; N
Walter S. Smith : o
University of Kapsas ” '
Department of Education :

" Lawrence, KS 66045; e

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

Each of the 24 science modules deveIoped in Phase | contains
.directions for classroom activities which allow.a science resource
person, serving as role model, to participate with students in an in-
teresting science exploration; to relate the underlying science con-
cept to its use in a particular career; .and to talk with students
about that career. A teacher's guide for the entire package pro-
vides general directions for using the modules and includes a
rationale for making particular effortss to bring women resource
people into the classroom. The package to be used in language arts
classes contains 25 profiles of contemporary women who either work
In science or whose careers require some background in science or
mathematics.

The availability of the materials at cost will be made widely
known via advertisements in national publlcallons for teachers, direct
mallmgs to state teacher associations and science supervisors, pre-
sentations, and workshops on tHe materials at regional/national pro-
fessional meetlngs by the Project Director and at local meetings by
selected teachers who have used the materials in their classrooms.
. Commercial publication wili be sought at the conclusion of the Phase
"1l teSting and revision.

AMOUNT: $149,765* ' AWARD NUMBER: SED79-19006
AWARDED: 10-01-79

TERMINATES: 03-31-84 ) :
PROGRAM: Development in
Science Education

DISCIPLINE: Sci.ence-Elemenlary/Education';
Science-Secondary/Education
TARGET AUDIENCE: Grades 5-9; Females

Section Il 69




DESCRIPTORS ' Career Awareness; Prevocational Education;
: : Science Careers; Role Models; Career Eauca-

tion; Student Interests; Science Interests; Sex

Stereotypes; Student Attitudes; Women's Educa-

tion; Females; Role Perception; Language Arts

*¥Cumulative amount. Fiscal Year 1981 award: $30,000.

““
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Fundamental Mathematlcs Concepts for Physncally Handicapped
Students

Frank L. Franks

American Printing House for the Blind
Department of Educational Research
1839 Frankfort Avenue

Louisvilie, KY 40206

This project will develop, test and disseminate a cuériculum-

based instructional package containing fundamental conceptual infor-
mation in matlhematics for legally blind students in grades K-12.
Project results should provide improved access lo careers in tech-
nological, scientific, and mathematics-related vocations for this popu-
lationn. Tactile aids, which are essential for blind students, will also
have ulility as hands-on and visual-support aids for other physically
handicapped studenls whose learning is facilitated by a multusansory

approach.

The package of instructional materials will include: QU a
teacher's manual “of sequenced student-use activities; (2) a set of
hands-on manipulatives, including common objects and shapes; (3) a
(hecklist with behavioral objectives ~and activities; and 4)' record
sheels for recording student responses, assessment information, and
student performance. Content areas that have been identified in-
clude classification, seriation, numeration, whole numbers, measure-
ment!, geometry, problem solving, and appllcallons

Evaluation of materials will include reviews by experts, evalua—

tionn by teachers who use the materials with students, ‘and the collec-

tion of empirical data to assess the effeclivenéss of tactile materials.
C ompleted materials should be appropriate for residential, institu-
tional, or mainstream programs. Publication and dissemination will
be carried out through the American Printing House for the Blind.

AMOUNT.. $162,565 AWARD NUMBER: SED81-09074

AWARDED. 09-01-81
TERMINATES: 02-28-85 . -

PROGRAM: Development Iin
Sci?nce Education

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades K-12; Handicapped
DESCRIPTORS: Material Development; Blindness; Disabilities;

Mathematics Instruction; Career Etducation;
Tactjle Adaptation; Manipulative Materials;
Concept .Formation; Elementary School Mathe-
matics; Secondary School Mathematics; Legally

’ B8lind Students; Materials Testing; Hand‘icapped;

Visual Impairments .

oy Scction |
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Ethical Uses of Scientific Knowledge: An Instructional TV Unit for
High School ' ' \

Richard deVillers Seymour

University of Southern Maine ' \
Center for Research and Advanced Study :
246 Deering Avenue

Portland, ME 04102

This project will develop, produce, test, and disseminate a pilot
instructional television film for high school students- exploring ethical
dilemmas -created by the application of scientific knowledge. The
film, accompanied by curriculum materials, will present summary
information on the scientific methods or principles involved in the
topic under consideration and will illustrate the ethical problems
inherent in their application. Work done under projects funded by
the NSF EVIST (Ethics and Values in Science and Technology) Pro-
gram will provide a basis for the materials to be developed. The
curricu'um materials will treat basic ethical theories and present
activities and formats to assist students in developing and defending
their ethical positions. '

A topic will be selected which 1s of great interest to young
adults and which correlates closely with existing high school
courses. The project staff will be advised by curriculum and pro-
duction consultants, a science consultant, and a board of educators,
media specialists, and science teachers. The resm_r)é\broadcasl-
quality film will be disseminated nationally through private distribu-

tors and/or established educational networks.
AY

AMOUNT ; $168,524* AWARD NUMBER: SEDB80-15817 ‘ .

AWARDED: 12-15-80
TERMINATES: 05-31-82 .
PROGRAM: Development In
Science Education

DISCIPLINE: Science Literacy/Education
TARGET AUDIENCE: Grades 9-12
DESCRIPTORS: Instructional Materials; Videotape Recordings;
Films: Television; Scientific Enterprise; High e

® School Students; Ethical Instruction; Moral
‘Values; Curriculum Development; Television
Films: Ethics and Values in Science and -
Technology (EVIST) S

'Funded in part by the NSF Ethics and Values in Science and
Technology Program. . '

N

72 Sectuion 1]

J




Microelectronic Technology lmpllcatlons for Secondary School
Mathematjcs Curricula , -

James T. Fey

University of Maryland . .
Department of Mathematics and Secondary Educallon
College Park, MD 20742

The central concern of this project is how best to employ micro-
electronic téchnology in science and mathematics cyrricula in high

schools. ~Such existing and projected technology permits machine
performance of nearly all formal manipulations that students now
learn in high school mathematics. However, to date, school cur-

ricula have undergone almost no broad change to reflect ‘the emer- .
gence of powerful computer-based work environments in science and
‘mathematics.

Thls project w;ll address three basic questions: ‘

What' are the best possnble projections of mathematical soft-
wé“e to be available for use in doing high school level mathematics
by 19907 -

A prototype of this environment wull be designed and imple-
mented to the extent permitted by the evolving state-of-the-art.

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

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

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

An invited conference will be held to explore this queslnon with
leaders in the field. Recommenbations and proceedlngs will be pub-
lished and disseminated.

I3

AMOUNT ; $203,558* ' AWARD NUMBER: SED80-24425
AWARDED: 06-15-81 "
TERMINATES: 05-31-83

PROGRAM: Development in
Science Education

DISCIPLINE: ° - Mathematics Education;
Software Systems/Computer Science

TARGET AUDIENCE: Grades 9-12

DESCRIPTORS: Computer Assisted Instruction; Computers;
~Computer Science; Mathematics Curriculum;
"Mathematics Education; Technical Education;
Microelectronic Technology

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

Wallate Feurzeig ' . “
Bolt, Beranek and Newman, Inc. : )
50 Moulton Street , -7
Cambridge, M/i« 02138 ‘

A computer-based instructional system with advanced capabili-
ties for teaching arithgetic algorithms and elementary mathematical "

procedures will be developed. Whole nuq‘nber computation will be
emphasized and synthesized speech will be used extensively with
visual displays. In demonstration mode, the system explains the

detalled execution of a procedure to the student as it shows its work
on a display. In gulded pradtice mode, the student-works through a
procedure and the system diagnoses hns\QQrk The system is articu-
late and diagnostic. Its “explanations and error evaluations use
computer-generaled speech. The, prototype design will be tested and
evaluated using a variety of instructional strategies and content
materials. Although the extensions over conventional tutorial CAl
methods are technically straightforward, their qualitative improve-
ments are pedagogically of the highest importance because of the
union of synthesized speech and advanced cognitive models of

fearning. :
/¢

AMOUNT : $160,343 AWARD NUMBER: SEDB80-12481
AWARDED: 08-01-81 .
TERMINATES: 04-30-83 -

PROGRAM: Development in
Science Educatiort

DISCIPLINE: Mathematics Education; o
s Software Systems/Computer Science
TARGET AUDIENCE: Grades 1-9
DESCRIPTORS: . *( Computer Assisted Instruction; Elementary
* 4 ' School Mathematics; Algornthms, Mathematical
Applications; Audiovisual Aids; Number Con-
cepts; Computation
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. ” Model System for Dissemination of Microcompuyter-Based -
Instructional Materials

IR 3 d ] , : . ‘ .

. \ o ‘ .
John Moore \ )
Eastern Michigan Univerdlty
C.ollege of Arts dand Scilences -
104 Snow / i .
Ypsilanti, MI 48197 N ' ~

» .;-"

s

>
-

This project will experiment with sever forms of ‘electr%mc
distribution to accelerate the inclusion in the cflfemistry curriculum of
___tomputing methods {especially using microcompliters) and of rapidly
/\mw\;mg new content (such as recent advances in polymers and
mdustrial techniques).  While primarily directed «at upgrading large
- service (ourses' 1 chemistry ot theg undefgraduate level, the project
. alao will work with overlapMs of high school and continu-.
: ing- education (gurses.  Aftec reView and stedent testing, pro-
fessional recognition will be encouraged by (electronic) publication
ol submitted materials 1 a Journal and by publicaty in the Journal

v ot Chemical Education. . ) ‘

The project will cornduct: nine workshops for potential users,’
authors, and reviewers, andigenerate 50 lecture~length nstructional
modules, halt in tinished form. The other half, 1n dratt form, would
be (ompleted by a volunteer 9[-0'(3(>‘:I.Ol1d! grmy) to be orge)mzed dur-
g the secgnd year, :

Three differegt methods for dissemination will be experimented

‘ with and compared. The domimnant method will be distribution Qf
both programs and textual materials by, floppy discs; the -discs will
be fhade available N electronic formals suitable for reading by three
widely used microcomputer fines., In addition, the project will make
a small-scale experimenl of distribution via one of the. national dial-
up (,ompugqr utilities. Back-Up documentation in print- will be avarl-

ell. *

3

able as w »* |
, . , . L Y .
AMOUNT © oo $163,350 ° - °  AWARD NUMBER:. SEDB1-07568.
CAWARDED (F1-01-82¢ D
_ TERMINATE,  06-30-84 - s
) ro PROGRAM: Devedopmeént in
, _ ) Scrence Education
n\ - ) - ' ' . ' X
DIE 1INt . Chemistry, Geheral, Soflwarf Hystems/Computer

‘ : Hoience .
fARGET AUDIENCE:* Undergraduates; Grades 9-12; Continuing

A .

X .~ Education Students |
‘ DESCRIPTORS: Chemistry: Science instruc tion; Computer
’ Assisted Instruction; "Programmed Instructional
\ ) Materials; Dial Actcess Information SHystems;
d Uearning Modules; Workshops; EleCtronic

EqQuipm®ent; Information Dissemination
’ ., .
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“ Support Centers for Mlcrocomputer Apphcatlons in Sclence | =
. Educatlon e T B

s Karl Zinn o ' e L \.{ﬁ. : .
High/Scope Educatipnal Regearch Foundatﬂon R R AR B ’
600 North River Str‘eet , , . s B L -
Ypsilanti, MI-48197 . » : S e L. ‘

' This project will ~address the needs of -science teachers, in-- RS .

terested parents, administrators, science. museum staff, and devel- L
opers . of science education “materials ,and programs for up-to-date e
mform\EOn and person-to-person advnce toncerning ‘thé many appli-
cations of microcomputers and relatéd technologies to science educa-
¢ tion at all levels. The projéct wjll develop a series -of workshops'» _
and instructional materials, computer systems d associated soft- =~ o
ware, and information files neoessarj to set up é%bcal microcomputer
4 resource” center. These materials Will pe tested in a dozen centers
- to ensure&ease of natidnal replication and should: help. new™ centers®:
©oe get starte The local centers will serve their: clients thgough
) hands-op demonstrations, consultation, and workshops, as | as
“ thraugh  a. 'resource 'library .containing computer programs,.\’onlme TR
K - .catalogs, and audiovisyal materials. The content of the resourcE
) library will, orient and guide users on “the general range of uses o0
e computers ih - science education,, programs. ’ available ‘for specnflc
~ , course objectives, how t@-write courseware, how to ¢l oose and main- _
tain hardware, .and other soureces of help and inf rmation. The co
" projett will be in ongoing communication with b cal and national .
, develdpers of computer appltcatlons and with other informagioh dis-
< ~ semination centers. Information sharing -will ‘be facmtated y use of .
' computer teléconferencing. Thus, the project: wilt fos@er the devel- _
opment of a network of local dlssemlnatlon centers ich could com- - +

- " tinue after ‘grant funds are spent : X .

. . . M ', - o : W

Ty

. PAMOUNT: ™ . $224,950%* 4 . “ AWARD NUMBER: "SED79-20124 K
. . AWARDED: 05-15-80 " : A g ,
:  TERMINATES: 10-31-82 - A . : J
o ' PROGRAM: ~Development in S )
v : “ ‘u o 5cience Education. . ‘ <
DI$C-IPliINE: ’ o Software Systems/ mputer Scnence,
R o “Multidisciplinary .Scignces

L TARGET AUDIENCE: “ TeacHers; Grades. K-12; | ndergradUates, ' ‘ A
ot - ‘ : : Graduates; College Inst«ru tors, Educatlon o .

. e

‘ C! s Administrators -
DESCRIPTORS: "~ Computer ‘Assisted Instructlon, Resour‘ce“‘. . ' .

e ., Genters; Information- Dlssemlnatlon, Micro- ‘
* - computers;, Educational .Technology ;' Informatfor , |
S o Systems, Scjence M%terlals, Saegce Instr‘uctton, f. .
/ . : S ' Computer C ferencnng > s |

: o . . ,

!

*C«Imulative ’a‘mount'l VFiscaI' Year°1981‘f‘award:ﬁ '$25,0‘(0\.[ ' 2\¥ .

~ ) . ¥ ’ o -

_ e N L T o
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- lm'pact of Mlcrocomputers on Teachmg Math and Sclence to
-Junior High School Students ' .

Herman DY Hughes
. Michigan State University
Division of Engineering Research
. ~ #102 Engineering Building ,
. “East Lansnng, M 48824 ‘
.« This twO year pro;ect focuses on the development of materlals
. which ‘*make. use pf low-cost microcomputers for teachlng basic
’ probliem- solvmg skills in junior high school mathematics and scnence
v _ Tutorial programs and teacher oriented fmaterials for mathematlcs and .
' physical science will be developed, tested evaluate\p, aob docu-
mented for use on microcomputers. This ‘project also seeks to estab-
.  "lish a mechanism for increasing an-awareness of scientific’careers

| among junior high® school mirforities, girls, and ,thelr parents. A
L pllot group of 40 seventh and eighth grade students (minorities and"
N .« girls) from four junior high s&chools in the Lansing area will be
‘ " chosen to. participate'in fthe project. Each participating school will
: have five microcomputers® for its use. - Ten students will meet at ,
. Michigan State University

kfpor one three-hour period each wéel'for a

R .- .total of 30 weeks. . This rol ct also involves the students' math/

* science teachers counselors rlnC| als and- arents. _
! ] [ -

[

- . - . vk
.

. %\ AMOUNT: $127,370% " AWARD NUMBER: SED79-19045
. : ") AWARDED: . 09-01379 . = - : - E
TERMINATES: 08-31-82 i 2

- ¢

e 5

-~ - DISCIPLINE: |.

TARGET AUDIENCE:

/ . PROGRAM: Development in
' Science Education Vi
- e - 5
Software Systegns/Computer Scnenge/ ’
ath@matlcal Stiences 3
Grades 7-9; Minorities; Women .
Computer Assnsted Instruction; Mathematics

DESCRIPTORS:
S0 ‘ ns}ructlon, Physical Sciences; Science, .
) 'Ig'\structlon, Minority Group Chlldren, Females,
robliem Solvmg, Mlcrocomputers :

\ : . .
Fiscal Year 1981 award: - $22,770.

-, . : . . . l V
'\'-\*‘\ b - L - N e : . ' ’
s ‘ ’ : e . N B

*Cumulative amount.




?

\,,,
Mlddle Grades Mathematncs {PrOJect Emphasnmg Problem
Solvmg . N .
Glenda Lappan : :
Michigan State University ' ” ,
Departmernt of Mathematics _ - R

East Lansing, M| 48824 - )

Q!“I"‘o improve the understanding of mathematical concepts and
problem-solving " skills of middle grade students, this project will
develop a series of six mstruct«onal units which progress from-con-
crete to abstract reasoning. Each  unit, consisting of a guide for
thé teacher and a sequence of activities for the students, will be a
based on a specific challenge. The units will include these char-
acteristics: (1) an-integrated collectiori of concepts, Peletiohships,
and skills;. (2) a problem- solvmg atmosphere, (3) concrete: mampula-
tive materials such as cubes and computers; (4) instruction aimed at”
the whole class, allowing time for small group and igdividual pursunt
of problems; (5) pfovisions for maximum %tudent iAvolvement; and , =
(6) further challenges for abler students.. The unps will be duvnded
into the following "categqgies: (1) fractions and decNfials; (2) divisors
and multiples; (3) motions in geometry;*‘ (4) numbBer patterns and
functions; (5) experimental probability; and (6) special visualization
and representatio An instructional model of a previously devel- N
ope{d prototype will} be used for each unit. Videotapes, produced for
dissemination purpfses, will be made to demonstrate techmques for
the effective i of the contea-(

N

YA

AMOUNT: | $233,387 o AWARD \NUMBER: SED80-18025 - oA
AWARDED: 01-01-81 o . .,
TERMINATES: 06-30-83" T R .
‘ PROGRAM: Development in
, Science Education o -
DISCIPLINE: Mathematlc.sﬁ' Educatlon ‘ ‘ o ‘

TARGET AUDIENCE: Grades 5-8 YN
DESCRIPTORS: Mathematics Curriculum; Mathematics Instruction;
: ' Problem Solving; Videotapes; Intermediate Grgdes;
lnstruc’tlonal Development; Instructional Materials;
. ' . Concept Formation '

78 Section 1l ¥ - B




| Randy E. Gross

e

Using Problem_.Solving in Junior High Mathematics

? . . : .
Waterford School Dlst(’ﬁst | L . : '
6020 Pontiac' Lake .Road ’ /"'ﬂ
Waterford, Mi 48095 e

‘ This ‘project _uses microcomputers for teaching problem-solving
skills in mathematics in, grades 7-9. Materials will be developed by

. experienced teachers who have developed ‘compu®r software and use

microcomputers in Yheir classrooms. The project objectives include
‘developing instructjonal packabes for junior high mathematics, includ-

“ing simulations; -ifiquiry activides; educational games; and program /

ming materials.

The goal of the project is to develop materlals whlch improve
students' ability to solve’ rea!%e problems, use induction, work with
algorithms, and think abstractly

.Commercials publicatlon will be sought for materials produced by
“this project. , -

’

C AMOUNT: - - g $71,051% ) . i AWARD NUMBER: ‘SEDBO 24463
AWARDED: 06-15-81 ] .
TERMINATES: '05-31-83 . A . . S e ;

‘ : B -P-ROGF“M: Development in
Sciert€e Education
. ‘& ) - '
, "DISCIPLINE: , Mathematics Education; >
’ Problem Solvingﬁéucation

TARGET -AUDIENCE: Grades 7-9 v
DESCRIPTORS: .Problem Solving; Junior High School Students;
. ) : Computer Assisted Instruction; Material Deve,
ment; Microcomputers; Mathematlcs lnstructlon,

Abstract Reasoning S

dew RS
«

. ’ >.
*furided in part by the .Natlonal Instltute of Education. -

[}

- \ ~

[ - - LI o
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o Computer Enhanced Statistics Modules for the Upper Elementary
' ¢ Grades | . : ,

John S. Camp LY

Wayne State University ‘ ‘ :
College "of Education - . -
- 223 Education | : ' ¢ /
“Detroit, M| 48202 v : ) v ” : , .
N . \- .
This project will develop prototype computer-enhanced elemen-
tary mathematics curriculum units. [t will use computers for simula-
tion, games, information storage and retrnieval, and open and guided
discovery to intréduce upper elementary school students to statistics. \

.A major focgs will be the development of students’ heuristic problem-
solving skills through  their command of the computer's capability to
simulate experihents,. alter values of variables, make tables, draw
graphs, present as simpler problem, or ‘present 1 related problem.

the units will wclude goals, objective® computer and/or non-
computer learning experiences, feachers' guides, and evaluation
instruments. \ -
N - Formative and, sUfmative evaluations will. be conducted to assess
~ . .
the materiabs, their usefuiness, and student outcomes. The,project
‘ will also produce a teacher education module for future teachers of
™ + the stdtistics materials. . ' '
| “AMOUNT : $T10, 442+ ‘AWARD NUMBER: SED80-24223 »
v AWARDED: 06-01-81 ) :
, TERMINATES: 05-31-83 , s
. : ' 'PROGRAM: Developmeht in
/ ‘ o “Science Education . X
\ DISCIPLINE: '3 ¢ = Problem Solving/Education; :
A S ')C- Mathematics Education ‘ a _
TARGET AUDIENCE:- Grades 4-6 . ' » ‘ o, B
, DESCRIPTORS: Mathematics Curriculum; Elementary School
. A . ’ Mathematics; Computer Assisted Instruction;
4 , - Statistics; Problem Solving T .
¢ . : ‘ 4 R -
' - ¥*Funded in part by the -National ‘Institute of Education.
[ o « i o A
. - . ¢ , I
\ . ‘ / (‘A,. , ¢
S __) t = - ) n ' N
: . [ , _
, . ) - .
) ‘ . . -
\ | . B ) : Sy B .t
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. Columbia, MO 65211

A Computatlonal Estlmatlon Program for Middle Grades
Mathematics / K\

,\“_...a -

Robert' E, Reys - ' {
University of Missouri/Columbia .

College of Education-Curriculum and lnstructnon
212 Education Building

l

-

This project will ’develop and evaluate ‘a planned, systematic

‘program dealing with computational estimation skills in the middle

grades. ' Instruettonal materials for grade levels 7 and 8 will be pre-
pared to complement classréom  instruction 7in the areas of whole num-
bers, fractions, decimals, and percentages. Students will be tested
in two different geographical regions to determine the effectiveness
‘of the developed materials. Classroom visits, reports, and inter-
views will provide further information on the instructional program
and. its effect on the learning of new estimation skKills. '

' Computational estimation has long been recognized as a basic
mathematical skill and is widely used. The followmg situation repre-
sents one commoR use of estimation: You have only $5 and want to
purchase two cartons of milk at $1.79 each and three loaves of bread
at 59¢ each. Do you have enough money? This and most day-to-
day mathematics problems rely heavily on computational estimation
and mental computation. Further, the widespread \ise of calculators
.in the classroom has increased the need for diverse estimation skills
that should be useful, for example, in check,mg the results of
machine calculations and programs.

Information from this project will be disseminated through pub-’
lications in- professional journals, presentations at professional work-
. shops, and thrpugh the nationwide Research and Development Ex-
changes supported by the National Institute of Educatlon to . bring:
educatnonal researchers and practitioners closer to%ather

-~

V.o \

AMOUNT: $185,872 AWARD NUMBER: SED81-13601
AWARDED: - 02-01-82 ¢
TERMINATES: .01-31-84

: PROGRAM: Development in

. - , Science Education'
DISCIPLINE: Mathematics Education .
TARGET AUDIENCE: Grades 7-8 .
DESCRIPTORS: Computation; Mathematics Instruction; Skill

+

_ Development; Material Development; Instruc-

. tional Materials; Number” Concepts; Intermediate
i Grades; Evaluation; Problem Solving; CrOSS

Sectuonal Studies; Estimation

-
¥
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Microcomputer-Based Continuing Education Courses in Control
Engineering o :

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

« The objectives of this project are (/k) to adapt, for interactive
microcomputer presentation, current Instrument Society of America
(1SA) continuing education courses in process and computer control;
(2) to evaluate the effectiveness of the hardware and software for
continuing education through field testing in seven major centers of
the U.S. process industries; and (3) to leave the test units in place
at the seven sites as-the nucleus of a nationwide, microcomputer--
_based continuing education delivery system. Seven instructional
packages, consisting of interactive computer programs and com-
prehensive course notes will be developed. They address the follow-
ing topics: Process Dynamics, Feedback Control Fundamentals;
sCascade,™ Ratio, aﬁa}nd Feedforward Control; Interacting Process Con-
- trol; Computer Control Techniques; Distillation Control; and Chemical
Reactor Control. Guides {fo computer operation and to the software
structurd ,will also be developed to accompany the course materials.
'The use bf computer graphics will allow realistic simulation, display,
vand qomparison of process -time responses to illustrate the theory
I presented in the courses. The microcomputer-based courses are
intended to provide an efficient, flexible, and cost-effective method
of continuing education  delivery for practicing scientists and engi-
neers who require training in the design, implementation, and
operation of control systems. .

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

.

AMOUNT:  $245,501 " AWARD NUMBER: SED80-20267
AWARDGD: -+ 03-15-81 ’ .
TERMINATES: 08-31-84

) PROGRAM: Development in
. Science Education

.DISCIPLINE: . Engineering Education , .
TARGET AUDIENCE!  Engineers; Professional Contiriuing Education
_ A Students : .

DESCRIPTORS: _ Microcomputers; Cantinuing Education; Engineer- .
B . -7 ing; Compt;uter Graphics; Engineering Education;

Pgofessional Education; -Computer Assisted Instruc

tion; Course Descriptions; Control Engineering;

. Computer Control; Interactive Computer Programs;

- R Contr.ol Systems

«
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Interactive Vldeodlsc Apphcatlons to Elementary Mathematics
Education

Isaac |. Bejar
Educational Testing Service '
Division of Measurement, Statistics, and Data Analysis Research o

Princeton, NJ 08541

This project will design an interactive -(computer-controlled)

videodisc system for use in~ teaching the elementary mathematics
topics of decimals' and fractions. This system will-imcorporate in a -

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

The system is viewed as a viable mechanism for progress toward
equal ‘educational opportunity in a cost-effective manner. The initial
effort will concentrate on ‘a self-contained mini-curriculum combining
fractions and decimals. Materials will be tested in fourth and fifth
grade classmooms. “At the conclusion of the project the production

handbook; the videodisc, the software for the lessons and the final

report wilf be disse/minaled.

| 3 § :
AMOUNT : $147,918 AWARD NUMBER: SED80-24465
AWARDED: 05-15-81

TERMINATES: .04-30-83

4

Science Education

DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 4-5
DESCRIPTORS: to. Elemenlary School Malhemalucs, Computer

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

14
L
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New Undergraduate Engineering Materials — Computer Models
in the Context of Competing Socihl Values

John M. Muylvey
Princeton University -

School of Engineering and Applied Science
Princeton, NJ 08544 *

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

The major goals of this 12-month continuation are to (1) pilot
test the materials across the country at a variety of engineering
schools exchanging instructional .materials for computer aided design, ¥
including participating schools in the "4C!" consortium;-(2) determine
the course content of potential users; (3) revise and complete the

. modules based on comments and needs emerging from field tests; (4) <
prepare the materials for use in and conduct continuing education
workshops for engineering professors at professional society meet-

_ings; and (5) distribute the materials through the "4C" consortium
plus a case-clearinghouse which will serve as a continuing informa-
tion course on materials of this sort.

;o , 4 _ .
AMOUNT:  $163,840% AWARD NUMBER: SED79-18998 -
AWARDED: | 09-15-79
TERMINATES: 02-28-83
) PROGRAM: Development in

Science Education

v

DISCIPLINE: Engineering Education

TARGET AUDIENCE: Undergraduates . : » .
DESCRIPTORS: Engineering Technology; Material Development;

Instructional Materials; Computer Assisted
Instruction; Professional Continuing Education;
Learning Modules; CaserStudieskDesign.
Requirements ' ‘

.#Cumulative amount. Fiscal Year 1981 award: ‘$']1,840.

-
(3
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_ Develdpment of Computer‘-Based Learng Models in Secondary
‘School Science and Mathematics

f.

Ludwig Braun

State University of New York

College. af Engineering and Applied Sciences »
Stony Brook, NY 11794 - . ‘

This project responds to a national need for quality science and
mathematics courseware (computer-based learning units) broughtaon
by the rapidly growing use of microcomputers in secondary schools.
. Twenty such exemplars covering “mathematics, biology, chemistry, °
and  eanth/space science will-be developed to demonstrate both the
structure and content of* high quality and effective instructional
courseware. Models which enable pre-coliege level teachers who have
very limited computer programming expertise to-produce computer-
based learning units for their own classes will be created, tested
~and disseminated. Also to be developed will be: (1) a teacher's guide
‘o assist in modlfynr‘g exemplars to suit a variety of curricular -
objectives, and (2) a'handbook describing techniques of courseware
design along with helpful hints for conversion from one computer to

another. -, . '
teachers and an external advisory/review board comprised of experi-
enced professionals. Dissemination will be carried out through the

publication of a newsletter; presentation “at national, regional, and

l The materials: will be tested and evaluated by a large number of .
l local professional meetings; and perhaps later through a commercial

publisher.
‘ ]
] , ' .
AMOUNT : $176,225 AWARD NUMBER: SED80-25176
AWARDED: 07-15-81 ' , o
TERMINATES: 07-31-83 ¥ C
. PROGRAM: Development in
. T ‘ * Science Education » ' N
DISCIPLINE: Mathematics Education/Science Education
TARGET AUDIENCE: Grades 7-12
DESCRIPTORS: Computer Assisted Instructlon, Instructional

| _Materials; Microcomputers; Secondary School
Fcience; Secondary School Mathematics; Biology;
.Science Instruction; Chemistry; Earth Science;
Space Sciences; Material Development; Computer:
Graphics; Commodore PET Computer; Apple |l
Computer; Atari Computer; Physics

N

;e ( | <
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Sunrisé Semester: A Televised Course on Enéfgy Involving Schools

" of Continuing Education.- (,

Leslie C. Tuttleton
~New York University :
" 70 washington Sqgliare South, Room 110
New York, NY 10012 - : - R
This” project will combine a nationally televised series on science
and society with continuing education (CE) programs to enhance the
public's uriderstanding of science and lo demonstrate the importance
° ~ of television as a medium for the cgntinuing-education of attentive
' adults. A netwark of CE schools will offer multidisciplinary courses
using the Columbia Broadcasting System/New York University (cBs/
NYl)) Sunrise Semester Series, and will supplement the courses with
aclivities geared to adult education. Cooperating schools will have
the option of offering the courses on either a redit-bearing. or non-.
credit basis. ' , ' v
: The first course "Energy: Science and Public Policy" wilk be’
f taught by NYU's’president, John C. Sawhill, a recognized energy
' expert. .Consisting of 45 half-hour segments, the series will be
- accompanied by interviews with energy experts and supplemented
with sophistieated graphics. In addition to providing a background
In energy science to a broad adult audience, the project will
describe ‘the world energy situation and discuss factors which shape |
* public policy. o ~
‘ Dissemination will be carried out at both national and. local
levels through the network of schools of continuing education. A
two part evaluation will be developed, first to assess the overall
project, and second lo assess ils direct impact on- course partici-
> pants. Results will be disseminated thrqugh appropriate journals
and the sharing of material directly with communications experts and
cooperating institutions.

b

AMOUNT: ™ $383, 568 - AWARD NUMBER: SED80-19314
AWARDED: 09-15-81
TERMINATES: 11-30-83

‘ PROGRAM: Devyelopment in

/ , ) Science Education
?

DISGIPLINE: Science Education . .

TARGET AUDIENCE: Continuing Education Students ’

DESCRIPTORS: Television Curriculum; Continuing Education;
Outreach Programs; Adult Students; Scientific

: . Literacy; -Science Programs; Telecommunications;

Technology; Columbia Broadcasting System/
New York ‘University (CBS/NYU); Energy
Education :
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- Wildlife Inquiry Through Zoo Education (WIZE)

e

Annette Berkovits
MNew York Zoological Society
New York, NY 10001

In collaboration with the Philadelphia Zoo, the Riverbanks Zoo, '
(Columbid, SC), and the Topeka Zoo, the New York Zoological
Society will develop a model program designed to enrich the life
scighces curriculum for grades 6-9 using the unique resources of-
zoos. Called Wildlife ' Inqunry through Zoo Education (WIZE), the
project will be planned cooperatlvely by educators from the four zoos
in collaboration with specialists in adolescent education, curriculum
design, graphic design,’ and zoology. The goals of WIZE are to lay
the groundwork for a better understanding of the life sciences and
an appreciation for wildlife by providing zoos and local schools with
three supplementary curriculum modules (Diversity of Lsfestye ,1
survival 5Strategies, and Ecology) and by training ‘educators in their
. use. FEach module willy include a series of resource booWlels, is~
overy actiyities (for both ctlassroom and in-zoo use), and hands-on
\(MS amounting to 45 hours of’ class and zoo mstructhn The WIZE
Consortium will produce’ prototype materials and actlivities which will
be replicable nationally and reguire a mifimum of local adaptation.
As materials are developed, they will be field-tested by .coop=
erdting zoos using a total of approximately 40 classes and .1, 200
students, - Each consortium zoo will also establish a local Advnsory
pPanel of teachers and/or administrators, other science speciaisls,
and .zoo staff in order to.provide a link with local schools to deal
with teacher tratning, scheduling, and transportation procedures
Dissemination will be carried out through the American Association of
/oologtlcal - Parks and Aquarnums’ and commercial publication will be
provided. Consortium 2oos will also become nuclei for disseminating
the program and bulldlng regional networks among educators and zoo

professionals.

/
AMOUNT : $175,333 . AWARD NUMBER: SEDB80-20410
AWARDED: 0_3-15-81 :
TERMINATES:  02-28-83 ] ' _
‘ : PROGRAM: Development in

&,‘ ' ' . Science. Educatlom
DISCIPLINE: Fish and Wildlife/Life and Medlcal Scuences
"TARGET AUDIENCE: Teachers and ‘Students; Grades 6-9
DESCRIPTORS: . Zoos; Biological Sciences; thdllfe Management

Curriculum Development; Instructional Materials;
Zoo Education; Life Sciences; Curriculum
Modules; Ecology; Environment :

.
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lmprov-mg Spatial Skills m Pre-College Mathematncs Through
Computer Graphlcs

»

Edith H. Lughins | | S

-. Rensselaer ‘Polytechnic Institute

Mathematical/ Sciences Department

'Troyﬁ NY 12181

, Thls pro;ect will deVelop and test experimental educationdl mate-
rials mtenji ed to improve .mathematical problem solving by tYaining
spatial visualization and orientation. Spatial skills have been|shown
to be good prediXors of mathematical performance and grafes in
mathematigs courses and lo be ‘important in ‘certain occ
Among modern technologies, computer graphics has special “potential
as a tool in spatial visualization and orientation training. ' This proj-

_ect will develop and produce software (which will be avallable at the

end of the project) to generate a variety of mstruclnonal course-
ware. Students will interact with subject matter using individual
computer” graphics systems. . The computer programs will evaluate

_student responses and adapt the training sequence. Moreovef, this

without special knowledge of computing. Testing of materials will be
done at a public and .a private high school. Pre-_and post-training
testing st spatial and mathematical _abilities will be administered—to-

software will enable tea¢hers to design new training .eXpeiences

‘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.

kY

- This project includes a Small College Faculty Research Supple»
ment to enable Dr., Ruth Murray,,Chair of the Mathematics Depart-
ment of Russell Sage College, to corftinue her rksearch in\the learn-
ing of “'mathematical spatial ,concepts and in math anxiety and avoid-
ance in women, ' ’

AMOUNT : $133,817¢ : AWARD NUMBER: SED80-12633
AWARDED: . 08-15-80 % : '
TERMINATES: 01-31-83

PROGRAM: Development in
Science Education

DlSCIPLlNE Mathematics Education - .
TARGET AUDIENCE Grades 9-10 . ‘
DESCRIPTORS: ' Material Development; Mathematics Instruction;
‘ o Problem Solving; Visualization; High School
c . . Students; Spatial Perception; Computer
o - Graphics; Computer Assisted Instruction; Sex
Differences; Orientation Training . . -

«Cumulative amount, FiscalaYear 1981 award: $9,048.
Funded in part by the National Institute of Education. o

* ) . v
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. ; Staten Island Continuuni of Education,
( 130 Stuyvegant Place, Room 609
Staten -Island, NY 10301 ' , !
‘ This project wull develop an mst
- viding secondary school studems
advances. ip sdignce and technology,

C | 3 ‘ .

Contemporary Issugs in Science J R
( <
, Vincent J. Cusimane < o o

Inc. - /'

." - +

) .y
ructional program aimed atyro
with a_ working knowledge of Y
including an understanding of

o

their impatt on society, The program will be designed tq be imple-:
mented as a separate course, as part of an existing science
course, or as an-énrichment theme to be mlegrated into a number of
different subjects and classes within the same ‘school. It will include
prmt%d malernals ‘describing classroom activities such as lectures by
stientists, small- -group discussions, and guided library research.
Provisions will be made for adapting the materials to a wide range of
N student backYrounds -and. abilities. Guidelines for conducting an
. annual Science Forum mvolvmg students, teachers, scbool admpinis-
tration, ‘community lealers, sccenl:sls, and other professionals will
also be provided. Its emphasis is gn:a rovel teaching stratlegy--a
Ymode'"--rather than on developing instructional materials. However,
‘ ) adequate materials will be developed to exemplify the: process and
support the field trials.

The materials will be tested and evalualed by a large number of
students and teachers in" a vamely of demographic settings. An ¢
i exlernal advisory/review board composed of expPerienced professionals
‘ will provnde guidance and feedback for the project,. Dissemination

will be carried but ‘through publication in profe,ssponal journals,
workshops, presentations at national conferences, bulletins, and, if
possibte, through cdpmercial publication. i

- .

.

$121,820

14

AMOUN T.:

' AWARD NUMBER: SEDB1-13600
AWARDED: . 09-15-81 \ . '
TERMINATES: ., 08-31-83 , ' Ce
ot e PROGRAM: Development in
' o y . . ‘ Science Education

Science - Secondary/Education \

.Grades 10-12 4

- Technological Advancemem, Curriculum Enrich-
ment; Science Curriculum;.instructional
lnnbvation; Experimental Teaching; Learning
Activities; Science Activities; Secondary School

- DISCIPLINE: "o .
/f?\iRGET AUDIENCE:
DESCRIPTORS: !

r

Science; Social Change
¢
IS ) . N
N §
4
] < ‘
' »
) ’
! ' - '

\
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'Coordi‘nated Usé oﬁ.Microéo;nputei's in High School Cheniistry,

Physics, -Bio'lOgy, and Mathematics

f ’

\%érl S. Davis ) : :
orth Carolina School of Sciénce and. Mathematics
1912 West Club Boulevard * I ‘
Durham, NC 27705 Lo e

This - project. seeks to improve the ‘teaching of high schaol
mathematics by developing prototype microcomputer-based materials
which show the appljcation of matrhematic(s to chemistry, physics, ‘and
biology, -.and which enhance the teaching of selected mathematics

concepts ‘through the use of computer graphics: - Students will use
. microcomputers t‘o“apply, in the science laboratory, prihciples
"learned in t

athematics classroom. The specific materials to be
developed /4re (1) software for a graphics package to be ‘'used in
mathematifs classes ‘and science laboratories; (2) nine packages of
experiments (three -each in chemistry, physics, and biology) coh-

- sisting 4f software and courséware (i.e., ddcumentation, workbooks)

which pecmit use of the ‘microcomputer to process experimental data
using graphics; ‘and (3) a mathematics package consisting of soft-
ware and coyrseware dealing with topics in the high 'schoo’%\mat_he-
matics curriculum for which graphics treatment s particularly
appropriaté. \Students will be able to use these materiats without

any previous cQmputer experience. . . : . : ,
The graphls package .will consist of a family of interactive
programs basic to the other materials. It will be able to plot

experimental data points; plot curves from user sypplied equations;
calculate numerical approximations to experimental.data; and display
the calculated curve, data points_, and possibly. another theoretical
curve all 'on the same screen. The early portion of the mathematics
package will treat the topics of the graphing of experi ntal data, the
types of experimental errors, and numerical approi'fnmations_ to
expe_rimental. data. |n the science laboratory the microcomputer will
be used to receive-experimental data via a_ graphics taplet or ;A/D
converters, and to process the data using the graphics package in
the manner discussed in the math classroom.

3+
. 3

£

AMOUNT : $78,857% AWARD NUMBER: SED80-24473
AWARDED: 04-15-81 | :
TERMINATES: 02-28-83 - ) '

PROGRAM: Development in »
Science Education. '
! . .

DISCIPLINE:, Mathematics Education

TARGET AUDIENCE: Grades 9-12 o
DESCRIP®ORS: Microcomputers; Chemistry; Physics; Biology;

Mathematics; Instructional Materials; Computer
Graphics; Mathematics Instruction o

*Funded in part by the National Institute of Education.
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“for Teachers of ‘Grades 4-9 (Final Phase) - .

" Research Triangle Institute

- one's options open by getting a good background in science and

: L ‘
< ! I

n
>

Science Careers for Women and Minorities — In-Service Materials

oy

N

Irisl R. Weiss

CetJ\ter for Educational Evaluation
P.O. Box 12194 . -
Research Triangle Park, NC 27709

This project will complete - the development of materials for a
science careers in-service -progfam for teachers of grades 4-9. The
program, aimed at improving the access of women and minorities to

.science - and technology careers, is intended to illustrbte the follow-

ing: there is a diversity of science and technology careers requir-
ing different levels of education; the ability to be a successful-
scientist is not restricted by race or sex; one does not need to be a
genius to succeed in a science career; successful sgience careers can
be ‘combined with full personal lives; and it is important to keep
mathematics. _ '

Phase | of the project has produced: (1) 12 classroom activi-
ties, teacher guidelines, and background information for teachers;
(2) guidelines for in-service workshop leaders; (3) 20 posters show-
ing pictures and biographical information on contempbrary male and

female scientists from various race/ ethnic backgrounds, areas of

science, and types of employment; and (4) a slide presentation about
science and engineering careers. ' ..

Phase -II will produce a revision of existing materials on the

basis of the preliminary field test data, a, pamphlet on contributions

‘of famous women scientists, 20 new posters dealing:with areas of

science not covered in the first set, and additional classroom activi-
ties. The complete program -will be evaluated using experimental and
control groups. The availability of the final products will be made
widely known via mechanisms which include listings in ERIC and
NTIS, direct mailings to state scienle supervisors and in-service

-directors, publications, and presentations at professional meetings by
_project staff and by local resolrce teachers geographically dispersed

throughout the country.

AMOUNT :. $143,752
AWARDED: 08-15-81
TERMINATES: 09-30-83

AWARD NUMBER: SED81-14640

»

PROGRAM: Develobment in
Science Education

DISCIPLINE: ‘ Science Education
TARGET AUDIENCE: Grades 4-9; Minorities; Females; Teachers

90 - Section IF 91




-

DESCRIPTORS: Mlaterial Development; Career EXxploration;
' ‘ Science Careers; Inservice Education; Career
. ’ Awareness; Elementary School Science;
A ' Secondary School Science; Science Teachers;
. ' . Minorities; Class Activities; Females; Tech-
~ ’ ‘ nology; Guidelines ) ‘

'
=

-
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Education Materials on Mount St. Helens

Michael Fiasca

-Portland State University
'School of Education

P.O. Box 751

Portland, OR 97207

This project will assemble an exhaustive, immediate, and on-

the-spot collection of high-appeal photos (still, movie, and video
tape) which record the Mt. St. Helens' eruptions and will prepare
materials which describe their ecological, @ social, and economic

sequels in the Pacific Northwest. The most suitable of these mate-
- rials will be incorporated into an 80-slide/tape presentation for prin-
cipal us® in high school and junior high school classes, but with
probable implications for adult audiences also.

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

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

The film-tape presentation, while capitalizing on the dirama and
popular appeal of the eruptions, will put the events into the larger
context of crustal tectonics (volcanism, mountain building, the
Cascades Range) and the environmental and social impacts of a
volcantc eruption in the midst of a populous region.

AMOUNT : : $34,573% AWARD NUMBER: SED80-20737
AWARDED: 07-15=80
- TERMINATES: 12-31-81 )
PROGRAM: Development in
: Science Education

« i X ’
" (’v

DISCIPLINE: Geology/Earth Sciences .
TARGET AUDIENCE: Grades 9-12 .
DESCRIPTORS: Instructional Materials; Audiovisual Aids; Earth

. " Science; Geology; Secondary School Students;
' Curriculum Enrichment; Films; Photographs;
: . Videotape Recordings; Slides; High School
- Instructional Enrichment; Mount St. Helens; ,
; Volcanjc Activity

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

"
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Educational Modules for Materlals Science and Engmeermg
EMMSE | ,

Rustum Roy

Bruce Knox

Pennsylvania State University
Materials Research Laboratory
University Park, PA 16802

" This is Phase 3 of a .projéct (®ED77-14149) to accelerate the
clarification of the curriculumMi and the inclusion of recent advances -

in materials. science and engi\geering (MSE) education. In previous
work, the project has dev ed and distributed 125 weehks of
instructional materials, set a journal for peer-reviewed and

student-tested tutorials, and organized several similar and collab-
orative groups abroad.

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

- »

-

AMOUNT : $150, 000 .~ AWARD NUMBER: SED81-15089
AWARDED: 12-01-81

TERMINATES: 11-30-83
PROGRAM: Development in

Science Education

DISCIPLINE: Materials/Engineering;
: ' Engineering Education
TARGET AUDIENCE: Undergraduates;
Continuing Education Students |
DESCRIPTORS: Engineering Education; Curriculum Enrichment;
' | Curriculum Evaluation; Material Development;
Information Dissemination; Computer Assisted
Instruction; Science Course Improvement
Projects; Instructional Aids; Materials Science
and Engineering (MSE)

94  Sccuon I
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TERMINATES: 04-30-83

v

A Computer Graphics Learning Environment for High School
Trigonometry ‘ ’ S

Eugene A. Klotz ,

Swarthmore College 1
Department ;of Mathematics R
Swarthmore, PA 19081 : '

This "project_will create a learning environment for Fﬂgh school

trigonometry based on microcomputer color graphics units. Students

can explore these units on their own dr under the direction of a

"~ teacher.

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

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

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

v

CAMOUNT : $149, 799% AWARD NUMBER: SEDB80-24474

AWARDED: ~ 05-15-81

PROGRAM: Development in
Science Education

DISCIPLINE: . -~ Mathematics, T'rigonometry
TARGET AUDIENCE: Grades 7-12
DESCRIPTORS: Computer Assisted Instruction; Trigonometry;

. _ Mathematics Curriculum; High School Students;
Computer Graphics; Microcomputers; Pro-

grammed Instructional Materials
~

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

Minaruth Galey

Temple University : .

College of Education - S .
Educational Media ‘
‘Broad Street & Montgomery Avenue

Philadelphia, PA 19122

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

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

duct evaluation procedures, Dissemination will be through state '
departments of education and educational television stations. The
two programs produced in the pilot year will be distributed

nationally when the evaluation is completed.

AMOUNT: $172,470 AWARD NUMBER: SED81-15657
AWARDED: 10-01-81 ,

TERMINATES: 03-31-83 .
PROGRAM: Development in
Science Education | ) ‘

DISCIPLINE: Science-Secondary/Education;
Multidisciplinary Sciences/Social Studies

TARGET AUDIENCE: Grades 7-12

DESCRIPTORS: Educational Television; Videotape Recordings;

' .- Scientific Literacy; Secondary School Science;

Technology; Technological Advancement,;
Social Change; Social Studies; Social Influ-
ences; Interdisciplinary Approach; Telecourses;
Multimedia Instruction -

. B
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‘ High Sébool Computer Science Edu‘cation

i

J. M. Moshell

University of Tennessee

Department of Computer Science

Knoxville, TN 37916 e e

To reduce computer and math anxiety and to teach instructional
programming and problem-solving skills are  the goals of this high
school development project. Designed for average students rather
than whiz kide, the one-semester curriculum centers around color
television microcomputer graphics. Simple games lead students to
the drawing of pictures, the creation of stick-figure, puppet-show
cartoons, and finally to the development of their idea of an auto-
matic cartoon procedure or program. After graphics experiences link
students and computer in a play relationship, symbolic programming
skills are introduced, using a structured dialect of BASIC (a com-
puter language). ’ .
) The project employs existing microcomputer hardware and soft-
ware selected for transportability to different computers. High
school teachers and computer scientists wiil prepare workbooks,
lesson plans and programs, amd field-test them in several high
schools. The resulting curriculum and materials will be useful to
teachers throughout the nation and should help enhance -graphics-
based teaching methods.

AMOUNT: $245,280% AWARD NUMBER: SED79-18991
AWARDED: W-01-79 C 0 f '
TERMINATES: 09-30-83
PROGRAM: Development in

Science Education

DISCIPLINE: Computer Science, Education; Mathematics

Education
TARGET AUDIENCE: Grades 9-12 %
DESCRIPTORS: Computer Science Instruction; Problem Solving;

Computer Graphics; Programming; Computer
Programs; Computer Oriented Programs; Cur-
riculum; High School Students

*Cumulative amount. Fiscal Year 1981 award: $38,680.

\ .
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Curriculum Analysis, Student lnterfogation-and Information
System | . :

Ernest J. Henley
‘University of Houston
College of Engineering

-

Houston, TX 77004

This is the fourth and firal year of a continuing grant to a
project to develop computer software for computer-aided curriculum
management. The purpose of the software is to help faculty anélyze
and develop modularized engineering curricula, and to help students
in a self-directed study (e.g. on-the-job continuing education) to
choose a sequence of instructional units that addresses their par-
ticular needs-to-know. In this phase, the project will finish writing
the necessary curriculum programs, classroom test them, evaluate
their effectiveness, re-package the software for use on stand-alone

- microcomputers, and distribute the results for use in several other

national projects developing science education curriculum materials.

In the previous year, software was developed and’ applied to
the analysis of the software of the chemical engineering curriculum
at two universities, and to advising students on their optimum study
paths. It was found that faculty, student and catalog models of
these curricula were mutually and internally inconsistent; thus, &
more detailed and empirically .derived description of the curriculum
needs to be developed as ,a reliable basis for curriculum reform.
Analysis of the text content of 150 lectures, and of student char-
-acterization of that content indicates that users not already familiar
with the curriculum content cannot make reliable and expert choices
of what to study next, nor can they use current lexicographic
methods (using standardized key words with short defipitions) to
retrieve needed new information., A glossary-based (using basic
co.cepts explained in page-length introductions and references to
longer modules) curriculum and authoring information system is being
developed to help faculty and, students overcome these problems,

AMOUNT: $281,960* AWARD NUMBER: SED76-21950
AWARDED: Y 06-01-77 , .
TERMINATES: 08-31-82 . ,

4 PROGRAM: Development in
\ ~ Science Educat,ioru

DISCIPLINE: Software Systems/Computer Science ,
TARGET AUDIENCE: Undergraduates . »
DESCRIPTORS: Information Systems; Information Utilizatton;

Dial Access Information Systems; Educational !
Planning; Curriculum Planning; Data-Base
Management System

rCumulative amount. Fiscal Year 1981 aw1ard: $56,000.
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A PropoSaI to Design, Develop, Implement, T€st, Evaluate, andﬁ,,.f»’/

Disseminate an Associate Degree Curriculum to Train Solar

Engmeermg Technologlsts — Phase 111

Charles G, Orsak, Jr.

Navarro College - ‘ ’ :
P.O. Box 1170 I
Corsicana, TX 75110 " '

Th}s project is. the third phase of a 5-year activity to develop
(a) an &nformation system in solar energy technology, (b) a system
ot curriculum matérials, and (c) a consortium of (predominantly
’-year) colleges implementing assoc:nate degree programs and courses.
I'he overall goals are to make available new skills and knowledge
which  provide manpower and technology transfer through a
omputer-based network of (a) usage guides for teachers, students,
and administrators; (b) materials containing technical information not
currently available,-and (¢) coordinated industrial and college

participation. .

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

During the next two years of the continuing grant the project
would (a) fill out the outline of needed course content for a wider
range of users; (b) collect extant materials and recruit persons
expert In current best practice, and then write new materials--using
the latest information--where none exist; and (c) revise the materials
and curriculum structure on the basis of field tests. The materials
will be produced both in machine-readable and electronic form,_ and-
N print. : ‘
The materlals will be designed to be used in all parts of the
country for the 2- and 4-year programs in solar technology, alter-
native energy, energy conservation. and appropriate technology; in

‘addition the materials are designed to be delivered for technical up-

dating installers, as continuing education for engineers and para-
professionals, and as supplements .to science and engineering stand-
ard courses. o

AMOUNT . $229,380 AWARD NUMBER: SED80-19327
AWARDED: 05-15-81 '
TERMINATES: 10-31-82 .
‘PROGRAM; Development in
Science Education

&
DISCIPLINE:. Science Education
TARGET AUDIENCE: Undergraduates; Two Year College Students

DESCRIPTORS: - Computer Assisted Instruction; Radtatlon,
: ‘ Energy Conservation;. Technology Transfer;
Curriculum Develgpment; Science Instruction;
Two Year Colleges; College Syudents; Solar
Energy

‘ - ki
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Continuing Educqtnon and College lnstructlonal Modules in
Chemical Engineering

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

This project will extend the work of two previdus projects to
develop, in modular form for computer retrieval, instructional mate-
rials and computer programs covering the content of the core under-
graduate Chemical Engineering (Ch.E.) curriculum, plus extensions
of those programs into advanced principles and applications to make
the collection appropriate for use in continuing education. The tirst
project in 1974 developed 125 computer programs, each with about- 15
pages of explanation and problems to be used in Instruction; the
~second, in 1975-9, developed about 250 modules, each of about 25
pages, covering most Ch.E. core courses. '

Over the next three years, the presenl project will write or
completely revise about 500 modules, fit in the preceding compuler
programs, give mini-study guides and explanations for 2,000 topics
in computer-retrievable form, test the system in about 12 industrial
and wniversity programs and provide for electronic distribution of
the results. During the first year of this project, there will be an
open call for participation, task forces will be started, the computer
topic-guide file will be started, the electronic distribution system will
be set up in initial dorm, materials from the preceding project will be
field-tested in a school and an industrial program, and new authors
will be recruited.

AMOUNT : $334,884 ) AWARD NUMBER: SED/9-13021
AWARDED: 10-01-79 , - :
TERMINATES: 09-30-83
PROGRAM: Development In
Science Education

DISCIPLINE: Chemical Engineering;
Engineering Education
TARGET AUDIENCE: Undergraduates; Graduale gludenls, Con-
tinuing Education Students
DESCRIPTORS: Engineering Education; Computer Assisted o=
’ Instruction; Continuous Progress Plar; Cur-
riculum Design; Instructional Material; Com-
puter Programs; Chemical Engineerin g
Curriculum

A

*Cumulative amount. Fiscal Year 1981 ‘award: $36,384

: 4
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An Intelligeng Vldeodlsc System: Evaluatnon in Developmental

Blology . ‘ . : -
| " 9
C. Victor Bunderson _ ‘
WICAT, Inc. oy ‘
1160 South State Streel _ o
Suite 10 ‘ }
+» Orem, UT 84057 . . ' ‘ S

This project is designed to develop and evaluate a flexible,

intelligent videodisc system using low-cost components chosen to be
center-stream in the next five years. ‘Text and graphics of flexible

format can be generated by the computer and mixed with color @
videodisc pictures. Medium resolutionn computer graphics will be (}
‘presented on a separate black and whitermonitor. /

The course materials will support instruction in developmental of

biology tn universities, colleges, and high schools. The basic iesson
material 1s suitable for all three levels. The basic disc is now avail?
able and ideally suited for Ufe addition of intelligent enhancements.

The basic concepls will be elaborated in the laboratory with the r
videodisc providing colorful overviews of each lab session, easy
access to a file of reference materials, drill and practice 1n basic
skills, a lab tutorial, and two lab simulation packages for complex,
costly experiments,
The evaluation is unique because the existing manual dISC can

be used as a control to assess the. added value of the intelligent
enhancements. The extent to which ‘community college students are
drawn into the content of the advanced simulations will be evaluated.

) A detailed cost analysis of courseware development and hardware
cost projections will be pr‘oduced
AMOUNT : $424,598* AWARD NUMBER: SED79-00/94

—~AWARDED: 04-01-79 '
TERMINATES: 03-31-82 )
- 0 PROGRAM: Development in /
) " Science Education .
UISCIPLINE: Biology, General/Life and Medical Sciences
TARGET AUDIENCE: Grades 9-12; Undergraduss \
DESCRIPTORS: ' Computer .Assisted Instruction; Blology/ Scnence i
/ instruction; Video Equipment; Videodisc ‘
- ‘ : Recordings; Material Development; HigWw School -~
- Students; Two Year College Students; Univer-
( sities; Computer Graphics

*Cumulative amount. Fiscal Year 1981 award, funded in part by :r)
Research in Science Education (RISE) Program: $37,627.
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Computer theracy Juldes for Elementary aqd Jumor ngh S =
) Schools | - -

. . s
. . 4 .

. Beverly Hunter R N ‘ ,
’ Human Resources Research Orgamzatlon e E o -
300 North Washington Street \ LT g - R
_Alexandrla, VA 22314 LS e
' _ Thls project will broduce a CUrrlculum kit whlch will enable' ‘ .
\ .o schools to infuse computer- rélated skills- and knowledge into the - cy
-5 traditional - curriculum of élementary and Jumor hlgh sehool ’scnence, .
; social studies, and mathematics. . L K
This supplement wnII ssuppert the p&rchases of the three most ’
popular mlcrocomputers used in schools.: Thg project staff will use
. . ‘the computers to test already -available materials. ngh quallty mate-
- : rials will be referred<er included in the kit. . - RN
. : When the prOJe€t~ was’ originally supported kits were to be pro- '
——————————duced” ’that—de”ﬂot——requTre—the—use—of-the—tomputer——H&wevef%w——J
.recept trends.have mdacat‘ed that a large number of schools wnll have
access to computing by the mid-1980s. ~
The -project feels that references ‘to -good materlals will improyve
the usefulneds of th kits. Mont\‘émery County, Maryland, schools
. “will try ou{/the ckage in the classroom; monitored field tests will
’ be cc:q_d(,lcted in two dlSSlmllar scheol districts; the package -will be
A . disseminated _ through professnonal sqcieties- and will "be offered for
- commercial pub jcation. :

AMOUNT . $226,455%. AWARD NUMBER: SED79-23684
" AWARDED:  04-15-80 . - . - : ‘
V-T'E‘RMINATES: 09-30-83 S : -

N ' - \ PROGRAM: . Development in

Scnence Educatlon

»

'DISCIPLlNE L Softv\(ére Systems/Computer Science;
/ Science . Education '
TARGET AUDléNCE"; Grades K-8 .
~ DESCRIPTORS: Social Studies; Hﬂstruttional- Materials;
" - ’ ' ~Curriculum Development; Computer Oriented
T Programs; Microcomputers; Junior High Schoels;
Mathematics Instruction; Elementary School Cur-
_ riculum; Secondary School\ Currlculum Scnence
o R |nstruct|on o : BN
*@GiUmulative amount. Fiscal Year 19_\81 award: . $9,700.

~ - N ‘ -

-~
-,
i
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| Scnentnﬁc I}Etrum)‘ntatnon Information Net{m'k and Curricula .

(Prgject SIIN C)

.o

r/l')k A. Settle- _ :
Virginia. Military Institute - ‘ !
Lexington, VA 24450 ' ' ‘

The aiTs of this project are, first, to survey the status and ' c
needs of*colleges. and industrial technologlsts for instrugtional Jmate- :
rials’ and information on new scientific inskyuments, and second to
provide the needed materials via a nat@rl network of mstrument
users and developers

During a first phase of three years, sample materlals will be .
developed on four types of instruments and their uses in Iaboratorles
and industry; these will 'be field-tested and yevised in college ‘class-
rooms .and in COntlnulng education. The choices of types of instru- ) .
ments and kinds of materials will be based on a detailed study of
current needs -and best practice in the area. The materials will \

DESCRIPTORS: . / Instrumentation; Instructional Materials; «

inclQde: discussions of "each generic type of instrument and how to”
mathlematically - model ,the. performance of . example devices; case
studies of leading appllcatlons (e.g., process control) including the
formulation of .economic models of cost and usage. factors; reviews of
the scientific’ topics ‘involved with an annotated bibliography, physi--
cal préperty data, or computer programs for the models; and in-
struction .on how'to combine the above mathematical models into a
measurement ‘strategy. Much of this informatlon will be in a

telephone- accessible computer data base for temote retrieval and v

updatlnﬁg .
The present prOJect |s Ilmlted to -an eproratory development
phase. = - L . .

;

AMOUNT : -$183,152% - AWARD NUMBER: SED79-19780° N
AWARDED: 01-01-80
TERMINATES: 12-31+83 " '
§ PROGRAM: Development in
Scnence Education
DISCIPLINE: ' . Computer Systems' Design/Computer Science
TARGET*AUDIENCE: Undergraduates: : -

Computer Assisted Instructjon; Educationa
Teghnology; Chemlcal AnaIysns, Technology

Transfer \\) . : Th e
) v o . ~

*CUmu‘Iatiye amount. Fiscal Year~1981 award: $23,452.

“Material Development; Information Network\
I
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.C',omputer-Aided Design and Manﬁfactui'ing Consortium.for
‘Engineering Education :

-

John E. Gibson _ ' e v

University of Virginia = , 2
School of Engineering and Applied Science

Charlottesville, VA 22901 = °

The goals of this'_project*'ég‘e: (1) to develop fnstructional
materials, case stuqies, and computer programming necessary to
introduce computer-aided desigr’” and manufacturing (CAD/CANM) into.
undergra@uate and graduate curricula of all the major engineering
disciplines and into continuing education for ‘engineers and .applied
scientists; ‘(2) to explore a system for evaluating, training, and
rewarding faculty for the pfroduction of educational materials which
will function in ways similar to the current system of rewarding their
contributions to research; an’d:(3) to set up a consortium of colleges”
and industry to continue the project. - ‘

~The project is planned for three stages. tmthis—first 30-month
stage, there will be exploratory development of: (1) 250 instruc-
tional modules (each with computer programs, narrative, instructors'
guides, etc.) and case studies; (2) a curniculum guide which relates
an exhaustive listing of engineering concepts currently taught to the
most . productive engineering practice; (3) an initial consortium of
" about 20 engineering schools, which, with several industrial members,

will form. the basis of a nonprofit, independent corporation eventually -

to include all interested schools and firms; and (4) procedures for
design, evaluation, and dissemination of the materials needed for
consortium operations. . : v :

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

the funding of the consortium. - * .,
AMOUNT : $305,925 . ‘ AWARD NUMBER: SED80-19647
AWARDED: 10-15-80 -‘ ' ‘

TERMINATES: 09-30-82 : : ;
- R ' ...~ PROGRAM: Development in
h S¢ience Education

DISCIPLINE: ’ Engineering Education

TARGET AUDIENCE: . Undergraduates; Graduates 7
DESCRIPTORS: Computer Assisted Instruction; Instructiorial

Materials; Engineering Education; Educational
— . Technology; Computer Oriented Programs; Cur-
_ riculum Development; Consortia; Instructional
., Technolegy; Computer Programs; CAD/CAM
(Computer-Aided Design/Computer-Aided
Manufacturing) : .

»

-
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Mathematncs in Blology Computer Contro,lled Vldeodlsc
Materials for Women and Minorities (ngh School and
Undergraduate Level) o : : 4 —

. : L
‘James M. Laffey e £
University of Washington ) \ o ‘ )
Education Assessment Center-
4535 Schmitz-Hall PB-30 . .
Seattle, WA 98105 » ) -
This project will teach mathematics within the context of biblogy
1 to women and minority students who are interested in careers in the
life, and health sciences. The project will use .an intelligent

(computer controlled) videodisc system and the material will be suit-
able for use in high school, community collége or" umver“suty environ-
ments. Four modules will be developed on the' topics of propor‘ttonal
reasoning, measurement and notation, functions: and their represen-
- ——tation—and—samphrg—F he—eesu%s—m%be—eeper—ted—m-%he—apppe—;—
priate journals, Presentations will be made at .national meetings and

the videodisc will be available, on a cost-recovery basis, from the
University of Washington.

. . P 5

AMOUNT: $117, 400 AWARD NUMBER: SED80-24346

A AWARDED: 07-15-81 ’ - ‘ “'}%.

s TERMINATES: 12-31-83 ,
: ~ PROGRAM: Development i
Science Education

bIsCIPLINE: Mathematics Education
TARGET AUDIENCE: Females; Minorities
DESCRIPTORS: Computer Assisted Instruction; Mathematics

Instruction; Computer Programs; Biology; ~
‘Material Development; Microcomputers;
Secondary School Mathematics; Videodisc
Recordings; Mathematics Anxiety; Women's.
Education; Software; Females -
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- Preparation fpr Undergraduate Physical Sciences Through
Concept-Based Modules

L

Lillian C. Mg¢Dermott | >

University of Washington N
Department of Physics, FM 15 .
Seattle, WA 98195 v

LR

The purpose of this project is to develop Physical science cur-

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

-+ grant’ (Properties of Matter, Kinematics, Heat and Temperature, and
Models of the Heavens) will constitute a set of instructional mate-

rials for use in undergraduate physncs, chemistry, or other physical
science departments. o

The curriculum is Iaboratory-centered. It is organlzed into
modules of related subject matter with topics chosen from the group
xo- of very basic concepts that are common to all the sciences.. The

modules are designed to provide fleRibility fqor the mstructor in
choice of subject matter, in seguencing of topics, and in length of
courses. Altogether there will] be enough curriculum for two years
of academic work from which instructors can select materials for part
of a <olrse, an entire course, or a sequence of courses. The range
of topics makes it possible to meet specual student needs and lnsutu—
tional reggiirements.

De lopment of the curriculum will be guided by an empirical
assessment of the kind of preparation which academically dis-
advantaged students need.. This assessment is based on an ongoing
mvestlgatnon being conducted in conjunction with a speciat prepara-
! tory program which has been offered at the Unhiversity of Washington

. for the past five years for minority students. .
AMOUNT: $101,390 | 7 AWARD NUMBER: SED81-16017
AWARDED: 12-01-81 :

TERMINATES: 08-31-83 5

e ) .PROGRAM: Development in
: Science Education

DISCIPLINE: Education; Physlcal Sciences. . -

TARGET AUDIENCE: Undergraduates; Academlﬂ'ally Dlsadvantaged
\DESCRIPTORS: Physical Sciences;” Atomic- cture; Electricity;
\ _ Learning Modulek; Mati#ér; Mateyial ‘Development;

Astronomy; Heat,; perature;|Instructional
Materials; Chemistry; Concept Fdrmatjon;
) Physics; Disadvantaged Youth;
: Curriculum Development; College Styyd
Minbrity Groups; Magnetism; Atomic Molecular
, Model '
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A High School Course Integrating Statistics and Computer
Programmiing

Walter R. Kas.enschmidt
Racine Unified School District
J. |. Case High School
2220*Northwestern Avenue
Racine, Wl 53404

The goal of this project is to design, conduct, and evaluate a
high school course which integrates' non-chlculus statistics with com-

puter programming. The product will be an instructor's course o
guide with, associated student materials, (e.g., programming exer-
cisés, statistical problems to be solved with the tromputgr). The

computer .will be used for three purposes: (1) to teach prggramming
in the BASIC language; (2) to serve as a sophisticated computational

tool for statistical calculati .- and (3) to display. commercial statis-
tical—programs—which—simulate. experiments too costly or 19o time- * )
consuming to be conducted by high school students. As students .
progress through the cougse, they will gradually build a statisties® -°
package which can be used at the end of the course to analyze a - r
practical problem requiring statistical treatment. . -
Potential’ outcomes of the course are projected as follows: (a) ‘
by writing and interacting with their own computer programs, stu-
dents will become’ more knowledgeable of computer capabilities and

“Jimitations; . (bj through the teaching of computer programming the:
- students' problem-solving capabilities will be heightened by careful
analysis of a problem and the steps required to complete it success-
fully; (c) by selection of statistical problems. for computer program-
ming, a more thorough. understanding of the statistical concepts and
formulas will be gained. Students will use self-designed computer: -
programs to do involved calculgtions which, done manually, would
require .inordinately large amounts of time. Students thus will be
able to spend-more time interpreting the results of their calculations.

AMOUNT: $31,623% . AWARD NUMBER: SED80-24212
AWARDED; 07-15-81 ‘ ‘
TERMINATES: 12-31-82 :

¥ / PROGRAM: Development in I

Science Education

DISCIPLINE: Mathematics Education; Software Systems/
" Computer Science .
TARGET AUDIENCE: Grades 9-12 ,
DESCRIPTORS: ‘Computer Programs; Statistics; Mathematics
Instruction; Problem Solving; High School
Students; Computer Science Education;
Computer Assisted Instruction

* Funded in part by the National Institute of Education.

v
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Research to Promote Science Learnmg Among Blind Students in
Colleges and Universities

AN

Morris Sica

Callfornla State Unlverslty/FuIlerton
Pivision of Teacher Edutation
Fullerton, CA 92634

The intent of this project is to ascertain factors which help and
factors which hinder blind students' progress in science at the col-

lege level. It will proceed in two phases: In Phase I, five blind
persons will-be trained to conduct interviews of 90 blind students in
California colleges. These interviewers will have had some experi-

ence in science. Critical incidents that blind students describe as
positive will be described and probed to determine the attributes of
instruction judged to be helpful to learning and those which hindered
learmng Science instructors who have had blind students in their

science classes also will be interviewed with a similar objective;
namely,, to discover the attributes of successful and unsuccessful
strategies. A  principal consultant to the project is a biology
. teacher who is blind. A content analysis of the <¢critical incidents

provided by both students and ,teachers will be the basis for iden-
lifying characteristics of successful and less successful conditions
for science learning by blind students. One. product of this
research will be a report that identifies the main factors that need
to be considered Tn teaching science to the blind. Some better
understanding of how blind students acquire science concepls is
expected to emerge. A ‘set of questions to be investigated under
more controlled circumstances will be another product of .the study.
If the results indicate that the proposed methodology is an effective
way to do the research, a more eX®®ensive, study may be proposed.

o
AMOUNT - $51,278* . AWARD NUMBER: SED79-20597
AWARDED: 01-15-80 y
TERMINATES: 05-31-82 . '
PROGRAM: Research in Science
Education .’ T
N 4
DISCIPLINE: Multidisciplinary Sciences

TARGET AUDIENCE: Handicapped; Undergraduates

-DESCRIPTORS: Blindness; Disabilities; Cognitive Processes;

Scientific Concepts; Scientific Literacy;

Learning Problems; Handicapped; Instructional

improvement; interviews; Evaluation Methods;
Blind College Students;- Blind Post-Secondary
School Students; Visual Impairments

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

»

s

Robert Karplus o
University of California/Berkeley
Lawrence Hall of Science :
Berkeley, CA 94720

Mathematical reasonirfg of early adolescents is an inipOrtant area
for research because (1) « reasoning is an essential but under-
emphasized aspect of mathematics learning, (2) early adolescence is a
key period ip which to stimulate continuing interest in ‘'mathematics
and its applications to science and to everyday life, and (3) diffi-
culties in mathematics become an almost insurmountable barrier pre-
venting many women and minority students from entering careers in
science, mathematics, and engineering. This project will design
mathematical reasoning tasks and administer them to students
between 12 and 16 years of age.- The purpose of the research is to
describe the reasoning used by the students and to identify factors
that enhance or inhibit performance, especially factors with differ-

ential effects on subpopulations with differing chara eristics, such
as women or. minority groups. Furthermore, the prgject will devise

minimal tr&Nping procedures to detgrmine whethér 'y subject's per-
formance caPM\ be improved with very slight effgrt. The findings will

be disseminated to other researchers and classfpom teachers through
professional meetings and appropriate journals.

AMOUNT: $198,270 ) AWARD NUMBER: SED81-09271
AWARDED: 09-01-81

TERMINATES; 02-29-84
PROGRAM: Research in Science

f}/ © Education

DISCIPLINE: Mathematics Education . .

TARGET AUDIENCE: Grades 7-11 :
DESCRIPTORS: ~ Mathematical Reasoning; Quantitative Tests;

Training Methods; Mathematics instruction;
Adolescents; Minority Groups; Cognitive
Processes; SkKill Analysis; Reasoning Tasks
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Acquisition of Science theracy In- and Out- of—Schdol Emphasis
on Sex-Differences

Marcia C. Linn

University of California/Berkeley
Lawrence Hall of Science”

M-11 Wheeler Hall

Berkeley, CA 94720 .

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

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

‘

~

AMOUNT : $199, 790 AWARD NUMBER: SED81-12631.
AWARDED: . 08-01-81 '
TERMINATES: 01-31-84 : ,
' PROGRAM: Research in Science

Education
DISCIPLINE: Science theracy/Educataon
TARGET AUDIENCE: Grade 6, 8 '
DESCRIPTORS: 4 Scientific Literacy; Adolescents, Sex Differences;

Sex Bias; Scientific Attitudes; Scientific Con-
cepts; Mathematics Anxiety; Cognitive Measure-
ment; Aptitude Tests; Out of School Envnronments,
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‘Dynaiﬁic Reading from Computer Screens — Learner Control
s &

Alifred M. Bork

University of California/lrvine
Department of Physics
Irvine, CA 92717

Science students are reading scientific text from a computer
screen to an increasing extent, but little research is available to
guide the design of such visual text output. This project will inves-
tigate the effects on learning and retention of scientific concepts
that come from (1) varym\g\ the RATE at which text appears on the
screen (including the option to start and stop text output), and (2)
using NATURAL PHRASING, i.e. breaking the text into short seg-
ments, with natural phrase breaks similar to pauses in spoken
language, and presenting these segments both as variations ln timing
. ‘and format. The project will examine particularly the influence of

user control of text output, credting a new kind of DYNAMIC
"READING. The experiment will be conducted on college physics and
biology students within the context of computer based courses in

physics and biology. ‘ : -
AMOUNT: ©$125,925 AWARD NUMBER: SED8B1-12378
AWARDED: 08-01-81 )
TERMINATES:  04-30-83 3 ‘
' PROGRAM: Research in Science
. Education '
ODISCIPLINE: Biology, General/Life Sciences & Physics, General
'  TARGET AUDIENCE: Undergraduates '
: DESCRIPTQRS: Computer Assisted Instruction; Textbook

Research; Reading Research; .Biology; Science
fnstruction; Physics; (,oHege Students; .

s , + Scientific Concepts; Retention (Psychology);
Dynamic Reading; Readability

v
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. Individual and Group Behavior in CompUter-Based ‘Learning of

‘Scientific Reasoning : : R
Alfred Bork i
University of California/lrvine ’
Department of Physics R

irvine, CA 92717

This project describes an investigation of learning from com-
puter-based activities in science and mathematics. Although it is
generally assumed that computer-based learning materials are used
by a single individual, in actual practice they are often used by
several individuals at the same terminal. This mode of usage -may
turn out to be both cost effective and fedagogically superlor for
science education. A two pronged research strategy will be used
involving individual interviews and systematic group observations to
investigate Lhe effects of group interaction on learning of scientific

“reasoning. Using “Vvarious —group sizes (T=5)andtwor age- Jreve{s—w

(adults. and young adolescents), this project will examing- “several

aspects of scientific reasoning skills including problém solving,”

formal reasoning, and reasoning with hypotheses, inferences and

scientific models. The project will have two phases: a pilot study

in which interview techniques and observational methods will be.

developed, and a formal study in which measurements of reasoning

ability will be made. Data from the formal study will be analyzed to
delermine how group size and age level affect learning of scientific
reasoning. Educational computer-based materials already available

from several outside sources as well as from the Educational Tech- -
nology Center at Irvipe will be used. -

v

AMOUNT $116,739- AWARD NUMBER: SEDB81-12633

AWARDED: 09-15-81 o

TERMINATES: 08-31-83 co ‘ ' .
PROGRAM: Research in Science
Education :

" DISCIPLINE: Scien‘ée Education;

. Mathematics Education
TARGET AUDIENCE: » Adults; Grades 7-9
DESCRIPTORS: Computer Assisted Instruction; Material Devel
opment; Interviews; Mathematies Instruction;
o Problem Solving; Small Group Instruction;
Instructional Innovation; Cognitive Processes
Observation: Scientific Methodology; Scientific
] Concepts; Science Instruction; Adolescents,
-7 Scientific Reasoning
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Development of Estimation Skills in Mathematics Using Computer
Games

James A. Levin
University of California/San Diego
Center for Human information Processing -
La Jolla, CA 92093 . '
- This research project seeks to study the development of .
mathematical estimation skills within a computer-game environment.
The research will teach and assess estimation skills using computer
games and will investigate the effectiveness of transfer of the
developed skills to mathematical problem solving outside of the.s.com-
puter context.

The goal is to develop-an explicit cognitive theory of estimation
processes and learning and a pedagogical theory of instruction in
estimation ‘usmg' microcomputers in, the classroom. The target

'popmatnon is etementaryschoot thﬂdren“'grades -one to fql:r

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

AMOUNT : .. $95,314 AWARD NUMBER: SED81-12645
AWARDED: 09-01-81
TERMINATES: 02-28-83 " K
PROGRAM: Research in Scien’c_e

Educatnon
DISCIPLINE: ‘ Mathematics Education / -
" TARGET AUDIENCE: Grades 1-4

DESCRIPTORS: instructional Materials; Mathematics Instructlon,
: Comguter Assisted Instruction; Educational
Games; Cognitive Objectives; SKkill Development
Materlal Development; .Microcomputers; Problem
Solving; Elementary School Students; Learning
Theories; Estimation Skills ‘
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Pl,'obl.em-Srorlving Processes of Upper Elementary and Junior High
School Mathematics Students - L :

~

.

Nicholas A. Branca
San Diego State University »
Department of Mathematical‘?ﬁciences
San Diego, CA 92182 )

“ The project is a longitudinal (3-year) stud of the nature and
develdpment of mathematical problem-solving processes of upper ele-
mentamy and junior high school students. The investigation attempts
t6 determine the effects of a long-term instructional program on 5th,
- ' 6th, and 7th grade students' ability to solve mathematics problems.

The methodology used is that of a teaching experiment--a research
form popularized by Soviet researchers in which “qualitative data are
collected in imer\’/&i‘ew settings and protocols are recotrded.

The results *8f the study will include quantitative and descrip-
tive lpngitudinal data. Protocols and a_nal(yses of students' responses
are being developed for problems which have been used previously

& by American and Soviet researchers ‘and 'also for problems which are
specific to the curriculum. This dala base will allow the formulation
of research hypotheses to be tested in the future. i
~AMOUNT: - $186,890%  AWARD NUMBER: SED79-19617
AWARDED: 09-15-79 v -
TERMINATES: 02-28-83
PROGRAM: Research in Science
Education. . -
| DISCIPLINE: " Mathematics Education’
- TARGET AUDIENCEY Grades 5-7 - . . ¥
- DESCRIPTORS: Problem Solving; Cognitive Development; Longi-
tudinal Studies; Mathematics Education; Discussion
(Teaching Technique); Hypothesis Testing; . "
Program Effectiveness; Adolescents; Protocols;.
Soviet Union '
~#Cumulative amount. Fiscal Year 1981 award: $63,90.
- o
L J
10 '
"’1
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Q 114 Section 1l - 4

.-




e

X rinstruction
matlics problem sg¢lving have for educational practice?
(1) a criticalianalysis of research on mathematics
instruction; (2) a survey of the general problem-

. | o

Synthesis of Research Related to Mathematics Problem-Solving

Instruction 2 ~
Edward A, .Silver
San Diego State University o .

Department of Mathematical Sciences

San Diego, CA 92182

w

T he projecl' will survey and integrate research related to mathe-

malics problem-solving

instruction.  The project/ goals ~are encom;

passed by ree questions. (1) What is the '"dqtate of the art" in . .
research on Iathematics problem-solving instrudqion? (2) In what )
promising direchons might reseanch on mathematios problem-solving . J

ties will consist pf:

problem-solving

proceed?

(3) What«implication does research on mathe-
Project aclivi-

solving literature In cognitive~sgience and mathematics education;. and ,
(3) an examination of current problem=-solving prﬁams in mathe- ¢

matics and
comprehensive

other quantitative domains. The inte
scope of
between .cognitive science and mathematics education.

ctphnary and
directed at the mterfac:e

the project 1% . ;
The syrithesis -

prodquced by the project should be of significant value to mathematics )
egricalion researchers, cognitive scientists interested in mathematical

problem solving,

mathematics curriculum.

and educational practitioners—who . demgn or teach

$149,561
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AWARD NUMBE R : Y5 D80-19328

AMOUNT :
AWARDED 06-01-81 ,
TERMINATES  11-30-83 B

DMECIPLINE

"TARGET AUDIENCE:

DESCRIPTORS:

. Mathematigs,

{ PROGRAM: Research in Science
Educaton

’ »

Problem Solvmg

Education Administrators; College ln,!ructors
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Tgachers
Mathematics Instruction; Cognitive Processes; !
.Problem Solving; Educational Research . .
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| The Synthesns of Evndence and Theoretical Explanatlons of the

Underrepresentatlon of Women in Sclence o .
Ailma E. Lantz N L T
Ecl-ectnc Systems Research o . ‘ T
3451. East Asbury , - : . . \
Denver, ‘CO 80210 , . o e BT

4
The pro;ect will synthesnze and - mtegrate past research on the
causes of the underrepnesentatlon .of . women :in science and mathe-
matical careers. Specifically, . the .project will review various theories
,postulated to account for the relative absence of women in the

sciences. A dejailed analysis- ‘of | the existing literature published

since 1950 will be conducted. The analysis.-will include research
studies,__and descriptions of programmatic interventions and evalua- -
tions. of their effectiveness. =~ The studies will "be synthesized via
review, cross pro;ect comparisons, box - tallies, or meta- analysls,
techniques. The Tesults of the Yitetature synthesis will be organized
according to_the position each theory represents. This synthesis
will .serve fc?gu,ide intervention efforts and to formulate future
research questions. ! - ’ '

¥ 3

AMOUNT: $79,403 R 'AWARD-NUMBER: SED80-20854.
AWARDED: 04-01-81 ‘ . '
- TERMINATES: 09-30-82 e ' . '
. ' - - : PROGR‘AM Research in Science
o . ' J Eduiatlon
DISCIPLINE: Sc:ence Educatlon, .

Mathematics Educatlon
TARGET AUDIENCE: Females
DESCRIPTORS: - _ Surveys; Evaluatlon Methods, women's Educa-
' ‘ tion; Females, Mathematics Education; Suen@e
" Education; Career Choice?’ Literature Reviews;
Role Theory; Synthe5|s of Research Meta-
- S Analysls . . o :
. . N
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. Misconceptions~ of Novice bomputer Programmers

X

. . L
Elliot M/ Soloway - .
- ~ Yale Unlversrty ot
’ -Department of Computer Science
New Haven, CT 06520

. ~
\

LA major’ problem for .the W|despread use_/of computers in educa-
tion is the need for students to learn a language. in which to
express their .intentions to the computer, i.e.,
program.

This study will focus on the dlfflcultlés novice ‘program-

name-value association, repetition, and conditional -branching. Atten-

tion will be. given to -those classes of programming pz;oblems which
iMlustrate common

plan types,. e.g. accumulate a running total.
Bugs i student .programs will be identified and -catalogued.
Teaching strategies and language constructions will

be suggested
‘which .might remedy or avoid the difficulties. o

"Three types. of ‘data’ will be analyzed: on-line protocols, con-
current verbal reports. from individual interviews, and group, t{sts.
On-line protocols ~will capture a copy of the student-computer inter-

~actions; this allows observatlon of novnces as they perform a real,
"~ not an artificial, task.

Results - from this research will aid educators

and
casual users, and also aid the programming language designer in the
development of languages anrd systems which e easier to .learn and

-

use. , ’ o
' : \ e ! . ’ . '
L m— . ’ ’ ) ’ « " .
AMOUNT: $174,202. AWARD NUMBER: SED81-12403
AWARDED: 08-01-81 )

TERMINATES: -01-31-84- ",
k ’ .

PROGRAM:

~ DESCRIPTORS:

Lahguages; Computer Assisted Instruction; ,
. - Teaching Methods; Data Analysus, College
. : ' Students; Lognitive Measurement; Loop"

' ' . Constructs; Programming Bugs

Section II 117

mers in college have with three fundamental: programming concepts: )

in. the selection -
instruction of cognitively appropriate languages for novices or .

Research in Science
Education
. ‘ ~ DISCIPLINE: " . Software Systems/Computer Systems ‘
. TARGET AUDIENCE: Undergraduates R ‘ ‘

yProgramming; Computer Programs, Programming

‘they must learn to -
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Survey oflUndergr'aduate Education in the Mathematical Séiences,
1980-81 - o ~

@

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

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

The survey is being conducted for the academic year :1980-81
and is the fourth in a series conducted by CBMS at five-year inter-
vals since - 1965-66. These studies have produced detailed trend
information ‘oh such factors as course enroliments, programs, facili-
ties, and characteristics of faculty. This information. is of impor-
tance primarily to departments and divisions of mathematical sciences
in academic institutions, but also to individuals Jnd industrial,
governmental, and professional organizations concerped with the
‘mathematical. sciences.. Like the earlier. CBMS studies, this survey
is being carried out under the diréction of a broadly representative
survaey committee (eight persons), by an executive secretary drawing
“upon consultants who will provide .technical advice and assistance,
“and with staff support from CBMS. The survey data come primarily
from responses to questionnaires sent to a statistically designed
sample of .departments in the mathematical sciences. - After reduc-

tion and.analysis of these data, the results will be published in ‘a

report which will be publicized through announcements, articles and
panel discussions at professional meetings.

-

" AMOUNT: $59,800%* " AWARD NUMBER: SED79-19946
AWARDED: 12-01-79 : ‘ 4
TERMINATES: 11-30-82 .

' PROGRAM: Research in Science

Education : :

DISCIPLINE: Mathematics, General/Mathematical Sciences;

‘ Mathematics Education .
TARGET AUDIENCE: Undergraduates; Graduate: Students; Two-Year

T College Students » S
DESCRIPTORS: . Undergraduate Study; College Mathematics;

' ' i ‘Mathematics Instruction; Trend Analysis; School
Surveys; Colleges; Two Year Colleges; Data
Analysis; State-of-the-Art Reviews; Universities; -
. Conference Board of the Mathematical Sciences;
CBMS; Four Year Colleges

*Cumulative amount. Fiscal Year 1981 award: $7,00Q‘.

"
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) / ' -
Conceptual Systems and Decisionmaking in Teaching
Mathematics '

N

Thomas J. Cooney : , .
University of Georgia '
Department of Mathematics Education ‘
105 Aderhold Hall : Y
Athens, GA 30602 ’ ’

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

AMOUNT: .~ $150,663 AWARD NUMBER: SED81-12635
AWARDED: 07-15-81
TERMINATES: 12-31-83

PROGRAM: Research in Science

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

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

/

N
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T, : . ’ . - .

Construct AnalySis, Manipulative Aids, Representational Systems,
and the Learning of Rational Numbers -

Merlyn J. Behr = _ e
Northern illinois Umversnty ’ g ' .
Department of Mathematics Education

~DeKalb, IL 60115 {

e

The proposed project will continue and extend the work .in pro-
gress under NSF grant No SED79-20591 (The Role of Manipulative .
Aids in the Learning of Rational Numbers). Through further devel-
opment of new or refinement of existing prototypical instructional -
materials, the project will seek further substantiation of cognitive
structures needed &nd developed by children in learning rational
number concepts. Work will be extended to a longitudinal study
involving classroom-size groups of children, .to the investigation of
the role of the oral mode in facilitating mathematical symbol learning -
and the role of manipulatives in -facilitating program solving, and to .
the effectiveness of basing the development: of the rational number . -
concept on iteration of unit fractions. ‘ )

>
L]

AMOUNT : $150, 000 AWARD NUMBER: SED81-12643

AWARDED: 07-01-81 : , :

TERMINATES: 02-29-84 . : »
PROGRAM: Research in Science

. Education

DISCIPLINE: ’ Mathematics ‘Education

TARGET- AUDIENCE: ° Grades 2-8 .

DESCRIPTORS: Problem Solving; Elementary School Mathematics;

Mathematics Instruction; Number Concepts;
Intermediate Grades; Instructional Materials;
o Manipulative Materials; Longitudinal Studies;
Rational Numbers; Construct Analysns, Unit
Fraction Approach

12,
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- A Critical Examination of Factors Associated with Public
Attentiveness to Science : ‘

.
N

Jon D. Miller
Northern Illinois University
The Graduate School

. DeKalb, 1L 60115

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

With the assistance of a .distinguished National Advisory Com-
mittee, the project staff will conduct a thorough review of the atten-
tiveness construct and several related factors, using the 1978 NPAS .
data set and such other large national data sets as are appropriate.
The project will identify the major theories and models of socializa-
tion and attitude development, will derive testable hypotheses of
~ scidnce attentiveness, and will synthesize the growing research

literature on longitudinal measures, that are prerequisite to a design
of a national study.

AMOUNT : $122,393 . AWARD NUMBER: SEDB80-18947
AWARDED: '  08-01-81 -
TERMINATES: '07-31-83 :

PROGRAM: Research in Science

Education -
DISCIPLINE: | Science Literacy/Education
TARGET AUDIENCE: Grades 11-12; Young Aduits

DESCRIPTORS: Scientific Literacy; Attitude Measures;
: ~ Longitudinal Studies; Young Adults; Sex
Differences; High Sehool Students; Science
Attentiveness; Adults; Secondary Analysis;
Sociological Factors; Individual Factors
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Format Variables and Learner Characteristics in Mathematical
Problem Solving

(.

. Larry Sowder ' .
Northern Illinois University '
Department of Mathematical Sciences -
DeKalb, L 60115 -

" The project will examine the mathematical .problem-solving per-
- © formance of normal and learning disabled students. Mathematical
story -problems, some involving multiple calculations and/or ex-
traneous data, will be used, with presentation format a major vari-
able. Two areas will be explored over a two-year period:
) 1. Is there a cross-sectional, longitudinal pattern over grades
3-8 in the relative performance of girls and boys on prob-
lems in- two formats--verbal and drawn? Do cognitive
. _ ' variables ~such as field dependence-independence and °
spatial visualization bear a differential relationship to per-

formance in the two ‘formats? ®

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

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

The results would have special pertinence to the preparation of ‘
curriculum materials and to the use of certain learner characteristics ‘

in planning instruction and further research. Findings will be dis-
seminated through appropriate jougnals and professional meetings.

>

AMOUNT : $196, 121 'AWARD NUMBER: SEDB81-08134

AWARDED: 06-15-81
_ PROGRAM: Research, in Science
X » : Education '
DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 3-8
DESCRIPTORS: Problem Solving; Mathematics Instruction; Longi-

tudinal Studies; Cognitive Measurement; Cur-
riculum Development; Cross Sectional Studies;
Elementary School Mathematics; Aptltudes, _

- TERMINATES: 01-31-84 ' ' '
|
|

Learmng Disabled
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An Investigation of Instructional Strategies to Enhance Meaningful
Learning in Biology - '

“Jane Butler Kahle : “ _ i
Purdue University ’ ' ’
Chemistry Building
West Lafayette, IN 473901 .

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

«

AMOUNT : $75,366 AWARD NUMBER: SED80-19477
AWARDED: 04-15-81
TERMINATES: 03-31-83 A

' PROGRAM: Research in Science

Education
DISCIPLINE: Biology, General/Life Sciences; Education
TARGET AUDIENCE: Grade 9; Minorities
DESCRIPTORS: Learning; Cognitive Processes; Education;

Learning Processes; Concept Formation; Educa-
tional Media; Instructional Materials; Biology;
Learning Aids; Concept Mapping; Gowin's A

o : ~ Section Il 123.
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| Childrenfs Understanding of Decimél Numbers

James Hiebert -

- Diana Wearne

University of Kentucky .
Department of Curriculum and Inst‘.ructlon
105 Kinkead Hall
Lexington, KY 40506

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

Students ‘in grades 3, 5, and 7 will be followed over a two-year

period in order to trace the development of decimal concepts from
when they are first introduced through the junior high schooIXea
Written tests, standardized individual interviews, and flexi ﬁ\
depth interviews will be used to collect information on student
understanding of decimals. Process analyses and error analyses will
be used to uncover and describe the thought processes students use
to deal with decimal problems, and textbook analyses and interviews
with teachers will provide information on the instructional strategies
used to teach decimals.- Results will be disseminated through appro-
priate journals and professional meetings.

AMOUNT: $114,459 AWARD. NUMBER: SED81-09731
AWARDED: 06-01-81
TERMINATES: 11-30-83
Coe PROGRAM: Research in Science
Education
DISCIPLINE: Mathematics Education
TARGET AUDIENCE: Grades 3, 5, 7 ‘
DESCRIPTORS: Elementary School Mathematlcs, Decimal Frac-

tions; Mathematics Instruction; Cognitive
Measurement; Longitudinal Studies

134
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Role of the Family in the Promotion of Science Literacy

. . ' (/2 :"
John D. Balling . o - :
Chesapeake Research Consortium, Inc. ‘
1419 Forest Drive, Suite 207 . -
Annapolis, MD 217403

This series of five studies will increase understanding of tHg

role of the family in the promotion of science literacy. The first
study examines familiés at  science-technology centers by surveying
visitors' backgrounds, attitudes, and motivations for visiting. The
second- study assesses the ability of a school-based supplementary
science program to encourage families of different socio-economjc
backgrounds to participate in informal science, learning. The third
study examines the psychological dimensions underlying informal
science learning experiences for families, using Q-sort methodology.
The fourth study is observational, collecting detailed data about
social and educational interactions among family members in two dif-
ferent science learning environments. The fifth study will -measure
the degree to which a family orientation in science learning activities
enhances participation, cognitive gaj.n"s, and changes in attitude in
all participants. C-

AMOUNT: $172,715 AWARD NUMBER: SED81-12927
AWARDED: 08-01-81 : d
TERMINATES: 01-31-84 , ,
PROGRAN];, Research in Science

Educatlon
DISCIPLINE: Science Literacy/Education
TARGET AUDIENCE: General Public
DESCRIPTORS: Scientific Literacy; Family Attitudes; Family

Involvement; Family School Relationship;
Q Methodology; Sgcial Science Research;
Science Programsf, Socioeconomic Influences;
Cognitive Measurement, Attitude Change

L
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A Cognitive Perspective on Women Students’ Experience with
Science Educatio\?: Implication for Women’s Career Bahavior

1

Gabriel Haim
Boston University .
Center for Applied Social Science
881 Commonwealth Avenue
Boston, MA 02215
. S ,
Aspects of selt-selection and early career behavior amomg col-
lege women majoring in several different scientific disciplines will be
studied. A new cognitive model about women's experience with
science education will be used to explain how cultural stereotypes
are transiated into a cognitive disadvantage. A whole category of
women having certain valuable cognitive abilities for scientific
research may not attempt to ‘pursue scientific careers while a
minority of women who do attempt to pursue scientific careers may
well have different cognitive strengths from those of the majority of
men who are their colleagues. Cognitive differences between men and
women in various disciplines, as well as other differences between
them as regards those disciplines, and the consequent selection/
self-selection, may depend on the developmertal state of a given
discipline. The design of the study includes a sample of 3,600 men
and women students of four fields: physics, chemistry, economics,.
and sociology. The students will be tested for cognitive styles using
p differentiation and remote association tests, —perceived successful
~cognitive qualities, and self-images. The study has policy implica-
. " tions regarding women. and other culturally disadvantaged groups. |

]

) ”~~
AMOUNT : $151,860 AWARD NUMBER: SEDB80-20855
AWARDED:  08-01-81 r
TERMINATES: 01-31-84
' PROGRAM: Research in Science
Education
DISCIPLINE: Science Education
TARGET AUDIENCE: Undergraduates; Females
DESCRIPTORS: . Females; Minority Groups; College .Students;

Career Choice; Cognitive Measurement,
Scientific Attitudes
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Analysis of the Development of Dedugfve Reasoni‘ng,-with
Applicatlons to lnstructiﬁn in Geometry o

et

I
Rachel Joffe Falmagne :
Clark University -
950 Main Street e o
R f

Worcester, MA 01610 B
This project focuses on the atquisition and development of com-
petence in deductive reasoning. Two related sets of questions are
ddressed, concerning respectiyely the cogmtlve processges “under-
ying deductive inference, (especially indetérminate conditional
inferences); and the [pterface between those processes and instruc-
tional methods. Six experiments conducted in the second through
_seventh grades, will 'be concerned with (1) the process whereby
rules of deductive inferences can be acquired without direct instruc-
tion, and specifically with children's ability to abstract the structure
of a given pattern; (2) the interplay between logical form, content -
and level of competence,’ and specnfucally with the effect of mental
imagery on the mode of solution of various mferences (determinate
and indeterminate) with a specific. focus on individual ‘differences in
that respect; and (3) the way in ‘which different lingyistic expres-
sions of ~indeterminacy affect the reasoning process.. A seventh
experiment will examine whether patterns of deductive inference
acquired in linguistic contexts carry over to reasoning within the
subject matter of geometry, with an experimental ‘instructional
~method providing closely coordinated insiruction in Ioglcal inference

and in geometry. :x

-~ e,

AMOUNT:" . $119,876 AWARD NUIgHER: 'SED80-21459
AWARDED: % 04-15-81 | ‘
TERMINATES: - 09-30-83
PROGRAM: Research in Science
Education ’ '

DISCIPLINE: Geometry/Mathematical Sciences;
; Mathematics Deductive Reasomng/

Mathematical Sciences. :

TARGET AUDIENCE: Grades 2-7 ' :

DESCRIPTORS: Deduction; Logical’ Thinkingy Experiments;
Induction; Thinking Processes; -Learning
Processes; Geometry; tnstrucUon Cogmtuve
Processes; Deductive ReaSOmng

iil »~ ' . r ) '
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Cognitive Structures _Underlyi'ng Statistical Inference

Alexander Pollatsek .

University of Massachusetts/Amherst
Department of Cognitive Psychology
Amherst, MA 01003

This study cgncerns the way collge students and other adults
use their intuition in learning about ant applying statistical methods.
The inquiry will be similar in spirit to the recent work of Tversky”
and Kahneman on cognitive structures fpr dealing with uncertainty,
but with an important difference in methodology. Whereas Tversky
and Kahneman base thetrvééiearch on written, answers to multiple- -
choice (or .similar) tests, plan here. is to gather much of the data
from one-on-one clinical ipterviews, which is more flexible and more
informative. The research will concentrate on two sets of ideas
essential to any system of statistical inference, (1) randomness’,
random sampling, and sampling distributions; and (2). conditional
probabflities. A better understan