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GENERAL INFORMATION

THE NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING (NARST) was founded in 1928 for the purpose of promoting
research in science education at all educational levels, and of disseminating the findings of this research in such ways as to improve science
teaching. The Association was incorporated as a nonprofit corporation in the State of Minnesota.

The official publication of the Association is the Journal of Research in Science Teaching.

NARST encourages the presentation of a wide variety of scholarly papers reporting investigations in all aspects of science education, including
**action”’, historical, philosophical, ethnographic, experimental, and evaluative studies. Thus, reports of empirical research, critical reviews and
theoretical works are encouraged.

Some of the research areas of interest to NARST include curriculum development and organization, evaluation, learning theory, teacher
education, programs for the talented and the handicapped, and methods of instruction in science. The Association cooperates with the ERIC
Clearinghouse for Science, Mathematics, and Environmental Education (SMEAC) located at The Ohio State University to conduct and publish
reviews of research in science education at the elementary, secondary and college levels and to compile and publish the abstracts of paper
presented at the annual meeting.

The constitution of the Association specifies that membership shall be drawn from people interested in research in science education and from
people outstanding in science education leadership, including teachers, supervisors, and curriculum developers. Patron membership is available
to individuals and organizations whe wish to contribute more than the basic dues to support the work of our organization.

The Association’s headquarters (1981 - 1990) is located in the Department of Curriculum and Instruction, University of Calgary, Calgary, Alberta,
Canada T2N 1N4 (telephone: 403-284-7485). Inquiries regarding Association matters should be directed to its Executive Secretary, Dr. William G.
Holliday.



HOW NARST KEEPS ITS MEMBERS INFORMED

Nine issues of the Journal of Research in Science Teaching — the best research journal in science education.

JRST has been ranked as one of the highest quality educational journals according to studies published by Ward, Holland and Schramm (American
Educational Research Journal) and Guba and Clark (Educational Researcher) for the American Educational Research Association - AERA. These
authors identified JRST as clearly the top research journal in science education.

Over 100 abstracts of research papers presented at our annual meetings.
Quarterly newsletters describing recent developments in research and in the profession.
Detailed Register-Directories (over 40 pages) describing the accomplishments and current research interests of NARST members.

Opportunities to work with prominent people throughout the world on research projects and with such affiliated organizations as the National
Science Teachers Association (NSTA) and the American Association for the Advancement of Science (AAAS).



58TH ANNUAL MEETING OF THE NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING
MONDAY, APRIL 15, 1985

7:30 - 12:30 a.m. M-1 Executive Board Meeting held in the Monon Room
Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
1:00 - 2:30 p.m. M-2 Program M-3 Election M-4 Ad Hoce Commitiee M-5 Awards Committee Training Session:
Committee Committee on International Non-parametric
Issues Statistics
1:00 - 3:00
2:45 - 4:00 p.m. M-6 Ad Hoc Committee M.7 Research M-8 Publication Training Session:
Journal Advisory Commitiee Advisory Pﬂ/‘ 5’1 /40[ V. Interpretation
Committee W Methods
: (**ethnographic’®)
3:30-5:30
4:15 - 5:45 p.m. M-9 Financial M-10 Inter- M-11 JRST Editorial
Advisory organizational Board
Committee Committee
6:00 - 8:00 p.m. L DINNER
8:00 - 9:30 p.m. ' M-12 General Session: ‘‘Linking a Research Agenda to Key Problems in Science Teaching”

Discussed in the Convention Hall by Alice Moses, Lillian McDermott,
Marjorie King and Ronald Anderson

9:30 - 10:00 p.m. RECEPTION FOR NEW MEMBERS




MONDAY, APRIL 15

7:30 a.m. COMMITTEE 1

Monon Room

EXECUTIVE SECRETARY

Willam G. Holliday, The University of Calgary
CHAIRMAN:
President

Ertle Thompson, University of Virginia, NARST President 1985
EXECUTIVE BOARD:
President-Elect

David P. Butts, University of Georgia, NARST President 1986
Immediate Past President

Ann C. Howe, North Carolina State University, NARST President 1984

Board Members
Glen Aikenhead, University of Saskatchewan
Patricia E. Blosser, The Ohio State University
Linda R. DeTure, Rollins College
Marcia C. Linn, University of California

Alice J. Moses, National Science Teachers Association, NSTA President 1984-85

Michael J. Padilla, University of Georgia
Russell H. Yeany, University of Georgia

Editor, Journal of Research in Science Teaching
James A. Shymansky, University of lowa
Research Coordinator
Rodney L. Doran, SUNY at Buffalo

ot



MONDAY, April 15

1:00 p.m. COMMITTEE 2

Monon Room

CHAIRMAN:

David P. Butts, University of Georgia, NARST President 1986
PROGRAM COMMITTEE:

Eugene Gennaro, University of Minnesota

John J, Koran, Jr., University of Florida

Edmund A. Marek, University of Oklahoma

Robert D. Sherwood, Vanderbilt University

Sarah L. Ulerich, University of Oregon

Emmett L. Wright, Kansas State University

Rodney L. Doran, SUNY at Buffalo

William G. Holliday, ex officio, University of Calgary

I



MONDAY, April 15

[A!

1:00 p.m. COMMITTEE 3 Pluto Room
CHAIRMAN:

Ann C. Howe, North Carolina State University, NARST President 1984
ELECTIONS COMMITTEE:

Paul H. Joslin, Drake University
Robert James, Texas A & M University

MONDAY, April 15

1:00 p.m. COMMITTEE 4 Taggert A Room

CHAIRMAN:
Patricia Blosser, The Ohio State University
AD HOC COMMITTEE ON INTERNATIONAL ISSUES
Glen Aikenhead, University of Saskatchewan
Barry Fraser, Western Australian Institute of Technology
Karl Frey, Institute for Science Education, Federal Republic GERMANY
Arthur L. White, The Ohio State University
William G. Holliday, ex officio, University of Calgary



MONDAY, April 15

1:00 p.m. COMMITTEE 5 Taggert B Room

CHAIRMAN:
Michael Padilla, University of Georgia
Linda DeTure, Rollins College

AWARDS COMMITTEE:
Charles W. Anderson, Michigan State University
J. Hugh Baird, Brigham Young University
John W. Butzow, Indiana University of Pennsylvania
Eugene L. Chiappetta, University of Houston .
Claudia B. Douglass, Central Michigan University
James D. Ellis, Colorado College
Willis J. Horak, University of Arizona
Thomas R. Koballa, Jr., University of Texas at Austin
Joy S. Lindbeck, University of Akron
Earl J. Montague, University of Texas at Austin
Larry E. Schafer, Syracuse University

Barbara M. Strawitz, Louisiana State University
John R. Staver, University of Hlinois at Chicago
Dale R. Baker, University of Utah

Joel E. Bass, Sam Houston State University

Patricia E. Blosser, Houston Community College System
Linda W. Crow, Houston Community College System
Howard L. Jones, University of Houston

William B. Mcllwaine, Millarsville State College
Peter A. Rubba, Jr., Pennsylvania State University
J. Nathan Swift, SUNY-Oswego

Richard L. Williams, University of Victoria

¢l



MONDAY, April 15

2:45 p.m. COMMITTEE 6

Pluto Room

CHAIRMAN:
Rodney L. Doran, SUNY at Buffalo
RESEARCH COMMITTEE:
Glen Aikenhead, University of Saskatchewan
Roger T. Johnson, University of Minnesota
Joseph D. Novak, Cornell University

MONDAY, April 15

2:45 p.m. COMMITTEE 7

Taggert A Room

CHAIRMAN:
Glen Aikenhead, University of Saskatchewan

PUBLICATIONS ADVISORY COMMITTEE:
Morris A. Enyeart, Rutgers University
William H. Leonard, Louisiana State University
Donald W. McCurdy, University of Nebraska
William G. Holliday, ex officio, University. of Calgary

4]



MONDAY, April 15

2:45 p.m. COMMITTEE 8

Taggert B Room

CHAIRMAN:
James Shymansky, University of fowa
AD HOC COMMITTEE ON JOURNAL ADVERTISING AND CORPORATE SUPPORT:
Jerry Horn, Kansas State University
Rita Peterson, University of California
William Holliday, ex officio, University of Calgary

9



MONDAY, April 15

4:15 p.m. COMMITTEE ¢ Monon Room
CHAIRMAN:

Russell H. Yeany, Jr., University of Georgia
JRST EDITORIAL BOARD:

Ed van den Berg, Sat-ya Waccha Christian University
Michael Abraham, University of Oklahoma

Pinchas Tamir, Hebrew University

Marianne Betkouski, University of North Florida
Elizabeth Stage, University of California

Anthony J.D. Blake, Riverina College of Advanced Education
Doris Simonis, University of Montana

FPaul Westmeyer, University of Texas at San Antonio
George DeBoer, Colgate University

Victor L. Willson, Texas A & M University

Graham Orpwood, Science Council of Canada

Rosalind Driver, University of Leeds

Robert Sherwood, Vanderbilt University

Barry J. Fraser, Western Ausiralia Institute of Technology
Michael Shayer, Chelsea College

Richard Duschl, University of Houston

Douglas A. Roberts, University of Calgary

William C. Kyle, Jr., University of Texas at Arlington
John Gilbert, University of Surrey

Jane B, Kahle, Purdue University

Thomas Koballa, The University of Texas at Austin
Ronald G. Good, Florida State University

William Capie, University of Georgia

Kenneth Tobin, Western Australia Institute of Technology
Willis Horak, University of Arizona

Linda Crow, Houston Community College System
Antonio Mendez, University of Puerto Rico

Dana L. Zeidler, Delaware State College

91



MONDAY, April 15

4:15 p.m. COMMITTEE 10

Pluto Room

CHAIRMAN:
Marcia Linn, University of California
FINANCIAL ADVISORY COMMITTEE:
Dorothy Gabel, Indiana University
H. Seymour Fowler, University of Pennsylvania
Jerry G. Horn, Kansas State University
William G. Holliday, ex officio, University of Calgary

Ll



MONDAY, April 15

4:15 p.m.

COMMITTEE 11

Taggert A Room

CHAIRMAN:
Burt Voss, University of Michigan

AD HOC COMMITTEE FOR INTERORGANIZATIONAL LIAISON

Norman D. Anderson, North Carolina State University

Lloyd H. Barrow, University of Maine
Mary H. Beavis, Albuquerque, NM
Essie Beck, Jefferson Parish School Board

Marianne Betkouski, University of North Florida

Beuy L. Bitner, Arkansas Tech University
George E. DeBoer, Colgate University

Judy Egelston-Dodd, NTID at RIT

Walter A. Farmer, SUNY at Albany

Seymour H. Fowler, University of Pennsylvania
James Hale, University of South Dakota

David L. Haury, The Dalles, OR

Ronald J. Bonnstetter, lowa City, IA

Julia V. Clark, Texas A & M University
Herbert G, Cohen, Arizona State University

Elizabeth Jordan, Delta, British Columbia
William J. Kermis, University of Texas at Dallas
Sarah Klein, Rowayton, CT

William G. Lamb, Oregon Episcopal School
Vincent Lunetta, University of fowa

Ronald Raven, East Amherst, NY

William C. Ritz, Los Alamitos, CA

William Royalty, Waltham, MA

Nathan S. Washton, Manhasset, NY

Mary Westerback, Glen Head, NY

Dana Zeidler, Dover, DE

Walter L. Saunders, Utah State University
Walter S. Smith, University of Kansas

Alan M. Voelker, Northern Illinois University

81



MONDAY, APRIL 15

1:00 - 3:00 p.m.

TRAINING A

Terrace Room

TRAINING SESSION

Non Parametric Statistical Techniques
Alfred Garvin, University of Cincinnati

3:30 - 5:30 p.m.

TRAINING B

Terrace Room

TRAINING SESSION Interpretive Methods
Jeffrey Schultz, University of Cincinnati
9:00 - 10:00 p.m. RECEPTION Roost Room

RECEPTION FOR NEW MEMBERS

61



MONDAY, APRIL 15

8:00 p.m. - 9:30 p.m. GENERAL SESSION Dining Room A & B

Chairman

Ann C. Howe

North Carolina State University

NARST President 1984

Moderator

David P. Butts

University of Georgia

NARST President 1986

Papers

Key Problems in Science Teacher That Need Creative Study

— As Seen by a Science Teacher

Alice Moses
University of Chicago Laboratory School
President NSTA

— As Seen by a Scientist
Litlian C. McDermott
University of Washington

— As Seen by a Science Supervisor
Marjorie M. King
Jefferson Parish School System
President NABT

— As Seen by a Researcher
Ronald D. Anderson
University of Colorado

114



TUESDAY, APRIL 16, 1985

Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
A-1 Papers: A-2 Symposium: A-3 Papers: A-4 Papers: A-5 Symposiom:
8:00 - 9:30 a.m. Computer Science Science College Chemistry Neuroscience,
Simulations in Education: Curriculum Achievement Cognitive Science,
Science Definitions and Development and Science Education
Implications for — Bi-Coastal
Research Perspectives

9:30 - 10:00 a.m,

INFORMAL DISCUSSION WITH COFFEE

10:00 - 11:30 a.m.

A-6 General Session — Indiana Convention Hall

Dudley Shapere: ‘A Contemporary View of Philosophy of Science — Implications for Science Education Researchers”

11:30 - 1:00 p.m.

AWARDS LUNCHEON

/—-—‘\
A-7 Papers: ATI A-8 Informal A-9 Paper Set: A-10 Papers: A-11 Symposiuh
1:00 - 2:30 p.m. Studies in . Dicussion with H.S. Science Student Science Wait-time
Science Dr. Shapere Teaching and Achievement
Research
A-12 Papers: A-13 Papers: A-14 Papers: A-15 Paper Set: A-16 Papers: ATI
2:45 - 4:15 p.m. Concept Mapping Science Computers in Problem Solving Studies in
Design Science in Chemistry Science
A-17 Panel: A-18 Papers: \ A-19 Papers: A-20 Papers: A-21 Papers:
4:15 - 5:15 p.m. Response to Computers in College Biology Science Student Concepts
Dr. Shapere’s Science Achievement Curriculum in Science
Initiatives Implementation
5:45 . 6:30 p.m. NARST SOCIAL HOUR
6:30 - 8:00 p.m. DINNER

8:00 - 9:00 p.m.

A-22 General Session — Indiana Convention Hall
Alphonse Buccino: ‘‘Analysis and Advocacy: Implications for Science Education Research’’

¢4



TUESDAY, APRIL 16

8:00 a.m. - 9:30 a.m. SESSION A-1 Convention Hall

TOPIC: COMPUTER SIMULATIONS IN SCIENCE

Moderator Discussant

Michael R. Abraham Carl F. Berger

University of Oklahoma University of Michigan
NARST President 1983

Papers

A Comparison of Student Achievement Among Three Methods of Presentation of a Computer Based Science Simulation
Robert D, Sherwood, Peabody College of Vanderbilt University
The Effectiveness of Using a Microcomputer Simulation on Junior High School Students’ Understanding of the Volume Displacement Concept
Byung-soon Choi, University of Minnesota
Eugene Gennaro, University of Minnesota
Computer Simulations and the Transition from Concrete Manipulation of Objects to Abstract Thinking
Donna F. Berlin, The Ohio State University
Arthur L. White, The Ohio State University

[44



TUESDAY, APRIL 16, 1985

8:00 a.m. - 9:30 a.m. SESSION A-2 Taggert A Room

SYMPOSIUM TOPIC: SCIENCE EDUCATION: DEFINITIONS AND IMPLICATIONS FOR RESEARCH
Moderator

Ron Good

Florida State University
Presentors

Robert Kromhout

Florida State University
Anton E. Lawson

Arizona State University

John Renner

University of Oklahoma
NARST President 1980

W.F. Witliams

Pennsylvania State University
Rodger W. Bybee

Carleton College

John Penick

University of lowa

174



TUESDAY, APRIL 16

8:00 a.m. - 9:30 a.m. SESSION A-3

Taggert B Room

TOPIC: SCIENCE CURRICULUM DEVELOPMENT

Moderator

Marshall Parks

Indiana State University

Papers

An Examination of Science Fair Judging Results
Theodore Kellogg, University of Rhode Island

Characteristics and Needs Assessment of Science Teachers in Massachusetts
Gerald Abegg, Boston University
Warren Tomkiewicz, Boston University
School Variables and Achievement in the Elementary School in Israel
Ruth Zuzovsky, Tel Aviv University
David Chen, Tel Aviv University
Arie Lewy, Tel Aviv University
Pinchas Tamir, The Hebrew University

Discussant
James A. Shymansky
University of lowa

£



TUESDAY, APRIL 16

8:00 a.m. - 9:30 a.m. SESSION A-4

Pluto Room

TOPIC: COLLEGE CHEMISTRY ACHIEVEMENT

Moderator

Orrin Gould

University of Illinois

Papers

The Role of Cognitive Factors in Chemistry Achievement
Sarath Chadran, Western Australian Institute of Technology
David F. Treagust, Western Australian Institute of Technology
Kenneth Tobin, Western Australian Institute of Technology

Predicting Continued Participation in College Chemistry for Men and Women

George E. DeBoer, Colgate University

Discussant
Vic Mayer
Ohio State University

The Effects of Coping Strategies Upon Science Achievement of Community College Students

Linda W. Crow, Houston Community College System
Martha K. Piper, University of Houston at Victoria

§T



TUESDAY, APRIL 16

8:00 a.m. - 9:30 a.m. SESSION A-5 Terrace Room

SYMPOSIUM TOPIC: NEUROSCIENCE, COGNITIVE SCIENCE, AND SCIENCE EDUCATION — BI-COASTAL PERSPECTIVES

Moderator Discussant

Thomas Meadows Douglas A. Roberts
University of Manitoba University of Calgary
Presentors

Marianne B. Betkouski, University of North Florida
Rita W. Peterson, University of California at Irvine

9z



TUESDAY, APRIL 16

10:00 a.m. - 11:30 a.m. SESSION A-6

Indiana Convention Hall

Moderator

James Okey

University of Georgia

NARST President 1979

Introduction of Speaker

Emmett Wright

Kansas State University

Speaker

Dudley Shapere, Wake Forest University
Topic

A Contemporary View of the Philosophy of Science: Implications for Science Education Researchers

i



TUESDAY, APRIL 16

1:00 p.m. - 2:30 p.m. SESSION A-7 Convention Hall

TOPIC: APTITUDE TREATMENT INTERACTION (ATI) STUDIES IN SCIENCE CLASSROOM

Moderator Discussant

Essie Beck Russell H. Yeany, Jr.
Jefferson Parrish School Board University of Georgia
Papers

Assessment of Aptitude Interactions for the Most Common Science Instructional Strategies
Steve Fields, Monroe Area High School
The Attainment of Scientific Literacy by Urban High School Seniors
James W, Byerly, Cincinnati Public Schools
Educational Productivity in Science Education: Secondary Analysis of National Assessment in Science Data
Barry J. Fraser, Western Australian Institute of Technology
Herbert J. Walberg, University of Illinois at Chicago
Wayne W. Welch, University of Minnesota, NARST President 1974

8¢



TUESDAY, APRIL 16

1:00 p.m, - 2:30 p.m. SESSION A-8 Taggert A Room

Moderator

Emmett L. Wright

Kansas State University

Presentation

Informal Discussion of General Session Topic — **A Contemporary View of the Philosophy of Science: Implications for Science Education Researchers”
Dudley Shapere, Wake Forest University

67



TUESDAY, APRIL 16

1:00 p.m. - 2:30 p.m.

SESSION A-9

Taggert B Room

SYMPOSIUM TOPIC: RESEARCH INTERESTS OF SECONDARY SCIENCE TEACHERS

Moderator

William S. LaShier, Jr.
University of Kansas
Presentors

Dorothy L. Gabel

Indiana University

Stanley Helgeson

The Qhio State University
NARST President 1981, 1982
Joseph D. Novak

Cornell University

NARST President 1969

John W. Butzow

Indiana University of Pennsylvania
K.V. Samuel

Indiana University

Discussant
Glenn Markie
University of Cincinnati

0t



TUESDAY, APRIL 16

1:00 p.m. - 2:30 p.m. SESSION A-10 Pluto Room

TOPIC: FACTORS INFLUENCING STUDENT SCIENCE ACHIEVEMENT

Moderator Discussant

Harold Harty Roger G. Olstad

Indiana University University of Washington
NARST President 1978

Papers

Effects of Teacher Use of Analogies on Achievement of High School Biology Students with Varying Levels of Cognitive Ability and Prior Knowledge
Joseph C. Burns, University of Alabama in Birmingham
James R. Ckey, University of Georgia, NARST President 1979
Attitude and Achievement in Ninth Grade Physical Science of Low Need Level Students: A Reexamination of the Matching Hypothesis
Frank E. Crawley, University of Texas at Austin
John S. Trow, St. Edward’s University
Relationships between Subject Preference, Gender, and Attitude toward Science
E. Lynn Talton, South Carolina Department of Education
Ronald D. Simpson, University of Georgia

43



TUESDAY, APRIL 16

43

1:00 p.m. - 2:30 p.m. SESSION A-11 Terrace Room

SYMPOSIUM TOPIC: TWENTY YEARS OF WAITING — WHAT DO WE KNOW?

Moderator "~ Discussant

J. Nathan Swift Mary Budd Rowe
State University of New York at Oswego University of Florida
Papers

The Identification, Definition and Measurement of Key Variables in Wait Time Research
J. Nathan Swift, State University of New York at Oswego
C. Thomas Gooding, State University of New York at Oswego
Wait Time in Science: Necessary but not Sufficient
Kenneth Tobin, Western Australian College
Acquisition of Wait Time; Training Techniques and Related Teacher Behaviors: The Wait Timer and Supportive Intervention
J. Nathan and Patricia Swift, State University of New York at Oswego
Acquisition of Wait Time; Training Techniques and Related Teacher Behaviors: Modeling Protocols
Linda R. DeTure, Rollins College



TUESDAY, APRIL 16

2:45 p.m. - 4:15 p.m. SESSION A-12

éonvention Hall

TOPIC: CONCEPT MAPPING

Moderator

Hans O. Anderson

Indiana University

Papers

Concept Mapping: A Learning Strategy from Research Put Into Practice
Laine Gurley-Dilger, Township High School District #214

Computer-Instructed and Computer-Facilitated Concept Mapping
Timothy L. Schaap, Forest View High School

Constructing Vee Maps for Clinical Interview on Energy Concepts
Charles R, Ault, Jr., Indiana University

Discussant
Glen Aikenhead
University of Saskatchewan

33



TUESDAY, APRIL 16

2:45 p.m. - 4:15 p.m. SESSION A-13

Taggert A Room

TOPIC: SCIENCE CURRICULUM DESIGN

Moderator Discussant

Linda DeTure Linda Crow

Rollins College Houston Community College
Paper

Evidence that Science Locus of Control Orientation Can be Modified through Instruction
David L. Haury, Tufts University

The Role of the Science Textbook in a Conceptual Change Model of Instruction
Kathleen J. Roth, Michigan State University

Effect of Pretest Clinical Interviews on Posttest Clinical Interviews Following Instruction
Fred N. Finley, University of Maryland

122



TUESDAY, APRIL 16

2:45 p.m. - 4:15 p.m. SESSION A-14 Taggert B Room

TOPIC: COMPUTER APPLICATIONS IN SCIENCE

Moderator Discussant

Lowell J. Bethel Russell H. Yeany
University of Texas at Austin University of Georgia
Papers

Biology Instruction by Interactive Videodisc or Conventional Laboratory: A Qualitative Comparison
William H. Leonard, Louisiana State University

Interactive Computer/Videodisc Lessons and Their Effect on Student’s Understanding of Science
Scott M. Stevens, Mind Bank, Inc.

Effects of Microcomputer Simulations on Achievement and Attitudes of Middle School Students
Edward L. Shaw, Jr., Southeastern Louisiana University
James R. Okey, University of Georgia, NARST President 1979

33



TUESDAY, APRIL 16— Ve

2:45 p.m. - 4:15 p.m. SESSION A-15

Pluto Room

PAPER SET: PROBLEM SOLVING IN CHEMISTRY
Moderator .
Edward Lucy
Georgia State University
Papers
Cognitive Restructuring as a First Step in Problem Solving
George M. Bodner, Purdue University
Theresa L.B. McMillen, Purdue University
Spatial Ability in General Chemistry
Carolyn Carter, Purdue University
Annette LaRussa, Purdue University
George M. Bodner, Purdue University
The Role of Spatial Ability and Achievement in Organic Chemistry
Jeffrey R. Pribyl; Purdue University
George M. Bodner, Purdue University

The Effect’of a Problem-Solving Method on Problem-Solving Processes

David V, Frank, Purdue University
J. Dudley Herron, Purdue University

Unanswered Questions Related to Problem Solving in Chemistry
J1.D. Herror{, Purdue University

Discussant
Robert Howe
Ohio State University

9t



TUESDAY, APRIL 16

2:45 p.m. - 4:15 p.m. SESSION A-16 Terrace Room

TOPIC: APTITUDE TREATMENT INTERACTION (ATI)} STUDIES IN SCIENCE

Moderator Discussant
David Stronck Stanley L. Helgeson
University of Victoria Ohio State University

NARST President 1981, 1982
Papers
An Exploration of Elementary Students’ Science Achievement as a Function of Lesson Structure and Cognitive Style
Larry D. Yore, University of Victoria
The Relationship Among Formal Reasoning Skills, Gender, Age, School Type and Cognitive Abilities of High School Students in Israel

Micheal Shemesh, Israel Institute of Technology
Reuven Lazarowitz, Israel Institute of Technology

Factors Influencing High School Students’ Science Enrollment Patterns: Academic Abilities, Parental Influences, and Attitudes toward Science
Ghada Khoury, University of Michigan
Burton E. Voss, University of Michigan

LE



TUESDAY, APRIL 16

8t

4:15 p.m. - 5:45 p.m. SESSION A-17 Convention Hall

SYMPOSIUM: A RESEARCH AGENDA TO MATCH PROFESSOR SHAPERE'S PRESENTATION ON A CONTEMPORARY VIEW
OF THE PHILOSOPHY OF SCIENCE
Moderator
Emmett L. Wright
Kansas State University
Presentors
Panel Discussion
Fred Finley
University of Maryland
Richard A. Duschi
University of Houston — University Park
Rodger Bybee
Carleton College
Douglas Roberts
University of Calgary



TUESDAY, APRIL 16

4:15 p.m. - 5:45 p.m. SESSION A-18 Taggert A Room

TOPIC: COMPUTERS IN SCIENCE EDUCATION

Moderator Discussant

Patricia Blosser Thaddeus Fowler

The Ohio State University University of Cincinnati 277

Papers , N s 2

Effects of Computer-Based Diagnostic Instruction and Non-Diagnostic Instruction on Laboratory Achievement in General Science 4 D = /’L’%{
Danny L. McKenzie, University of South Carolina zh g& _ 45 5

Sally Karnau, Southwest Texas State University 56 &
Learning Outcomes of Computer Programming Instruction for Middle-Grade Students; A Pilot Study < ‘5 {i) : 6;' /‘7,
F. Gerald Dillashaw, Bradley University : S/ SN

Samuel R. Bell, Bradley University
The Effectiveness of a Computer-Assisted-Instruction Package in Supplementing Teaching of Selected Concepts in High School Chemistry: Writing
Formulas and Balancing Chemical Equations

Camille L. Wainwright, Mounds Park Academy

6t



TUESDAY, APRIL 16

4:15 p.m. - 5:45 p.m. SESSION A-19

Taggert B Room

TOPIC: COLLEGE ACHIEVEMENT IN BIOLOGY

Moderator ) Discussant
Hanna J. Arzi LaMoine Motz
Cornell University Oakland Schools
Papers

The Achievement of Poor Visuo-Spatial Students in Introductory College Biology
Thomas R. Lord, Burlington County College

An Assessment of the Quantitative Skills of Students Taking Introductory College Biology Courses
Jeffrey Flake Marsh, North Carolina State University
Norman D. Anderson, North Carolina State University

Prediction of Attrition Among Male and Female College Biology Majors Using Specific Attitudinal, Socio-cultural, and Traditional Predictive Variables

Marsha Lakes Matyas, Purdue University
Jare Butler Kahle, Purdue University

oy



TUESDAY, APRIL 16

4:15 p.m. - 5:45 p.m. SESSION A-20 Pluto Room

TOPIC: SCIENCE CURRICULUM IMPLEMENTATIONS

Moderator Discussant

Charlotte M. Boener Judy Dennison

Indiana State University Gwinnett County Schools
Papers ‘

Applying Role Theory and a Cultural Model to Understanding Teacher Change in the Implementation of a New Science Curriculum
Margaret S. Gremli, Republic of Singapore

Pressures for Reform: A Case Study of the Antecedents of the Current *Crisis’
P. James Gaskell, University of British Columbia
Patricia M. Rowell, University of British Columbia

Parental Influence on the Mathematics/Science Achievement of Gifted Caucasian and Asian Children
James R. Campbell, St. John's University
Charlene Connolly, Mercer County Community College
Jean Pizzo, NYC Public Schools

It



TUESDAY, APRIL 16

4:15 p.m. - 5:45 p.m. SESSION A-21 Terrace Room

TOPIC: STUDENT CONCEPTS IN SCIENCE

Moderator Discussant

Kevin Wise Peter Rubba

New_York University Pennsylvania State University
Papers

Relating Teaching Behavior and Classroom Climate to Changes in Students’ Conceptions of the Nature of Science
Norman G. Lederman, State University of New York at Albany

The Emphasis on Scientific Literacy in High School Science Instruction
Larry F. Guthrie, Far West Laboratory for Educational Research and Development
Constance Leventhal, Far West Laboratory for Educational Research and Development

The Relationship of Teachers’ Use of Scientific Literacy and General Teaching Skills to Students’ Attitudes and Academic Growth in Life Science
Alexis L. Mitman, Far West Laboratory for Educational Research and Development
John R. Mergendoller, Far West Laboratory for Educational Research and Development
Martin J. Packer, Far West Laboratory for Educational Research and Development

(A7



TUESDAY, APRIL 16

8:00 p.m. - 9:30 p.m. GENERAL SESSION A-22

Indiana Convention Hall

Moderator

Stanley Helgeson

The Ohio State University

NARST President 1981, 1982

Introduction of Speaker

Russell H. Yeany

University of Georgia

Speaker

Alphonse Buccino

Dean, College of Education, University of Georgia
Topie

Analysis and Advocacy: Implications for Science Education Research

194



WEDNESDAY, APRIL 17, 1985

Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
B-1 Papers: B-2 Papers: B-3 Papers: B-4 Symposinm: B-5 Symposium:
8:00 - 9:30 a.m. Science Test Science Science International Teachers’ Practical
Development Classroom Curriculum Consortium in Knowledge
Environment Design Science

9:30 - 10:00 a.m.

INFORMAL DISCUSSION WITH COFFEE

10:00 - 11:30 a.m.

B-6 General Session — Indiana Convention Hall
John Bransford: ‘‘Does Research’on Learning and Problem Solving Have Implications for Science Education Research?”’

11:30 - 1:00 p.m. LUNCH
B-7 Symposium: B-8 Papers: B-9 Paper Set: B-10 Papers: B-11 Papers:
1:00 - 2:30 p.m, Computer-Based Science Curriculum Problem Solving Science Teacher
Education Curriculum Diversity in in Science Education
Implementation Science
B-12 Discussion: B-13 Paper Set: B-14 Papers: B-15 Papers: B-16 Papers:
2:45 - 4:15 p.m. ERIC Research Academic Task Context of Student Concepts Attitudes and
Review - 1983 Management Science Teaching in Science Science
Instruction
B-17 Symposium: B-18 Outstanding B-19 Papers: B-20 Symposium: B-21 Papers:
4:15 - 5:45 p.m. Poster Session NARST PAPER Problem Solving Decision Gifted Students
JRST Award in Science Variables in Science
5:45 - 6:30 p.m. NARST SOCIAL HOUR
6:30 - 8:00 p.m. DINNER

8:00 - 9:00 p.m.

B-22 General Session — Indiana Convention Hall
Senta Raizen: ““An Agenda for Research in Science Education: The National Academy of Science Task Force”’

114



WEDNESDAY, APRIL 17

8:00 a.m. - 9:30 a.m. SESSION B-1

Convention Hall

TOPIC: SCIENCE TEST DEVELOPMENT

Moderator
James P. Barufaldi
University of Texas at Austin
Papers
Using Computer Graphics and Animation in Testing
Michael E. Hale, University of Georgia
James R. Okey, University of Georgia, NARST President 1979
The Development of a Test of Basic Process Skills in Science
Linda L. Cronin, University of Georgia
Meghan M. Twiest, Bib County Public Schools
Michael J. Padilla, University of Georgia

Discussant
Rodney L. Doran
SUNY at Buffalo

Development and Validation of Essential Computer Literacy Competencies for Science Teachers

James D. Ellis, BSCS
Pual J. Kuerbis, The Colorado College

34



WEDNESDAY, APRIL 17

8:00 a.m. - 9:30 a.m. SESSION B-2 Taggert A Room

TOPIC: SCIENCE CLASSROOM ENVIRONMENTAL IMPACT

Moderator Discussant
Mary M. Atwater Linda R. DeTure
Atlanta University Rollins College
Papers

The Role of Target Students in the Science Classroom
Kenneth Tobin, Western Australian Institute of Technology
James Gallagher, Michigan State University
Relationships of Attitude Toward Classroom Environment with Attitude Toward and Achievement in Science Among Tenth Grade Biology Students
E. Lynn Talton, South Carolina Department of Education
Ronald D. Simpson, The University of Georgia
Using Short Forms of Several Classroom Climate Instruments to Assess and Improve Classroom Psychosocial Environment
Darrell L. Fisher, Western Australian Institute of Technology
Barry J. Fraser, Western Australian Institute of Technology

9%



WEDNESDAY, APRIL 17

8:00 a.m. - 9:30 a.m. SESSION B-3

Taggert B Room

TOPIC: SCIENCE CURRICULUM DESIGN

Moderator

Julia V. Clark

Texas A & M University

Papers

Interrelating General Science Content: A Focus for the Middle School
Linda Hamrick, The Canterbury School

Comprehensive Analysis of the Teaching and Learning of Science Topics:
Edward L. Smith, Michigan State University

Science and Math Research Programs in Exemplary Schools
James R. Campbell, St. John’s University
Charlene Connolly, Mercer County Community College

Discussant
Sarah L. Ulerick
University of Oregon

A Research Program for Science Education

A4



WEDNESDAY, APRIL 17

17

8:00 a.m. - 9:30 a.m. SESSION B4 Pluto Room

SYMPOSIUM TOPIC: AN INTERNATIONAL CONSORTIUM FOR CONCEPT LEARNING RESEARCH IN FOUR COUNTRIES
(U.S.A,, TRINIDAD AND TOBAGO, COSTA RICA, AND MEXICQO)

Moderator

Paul H. Joslin

Drake University

Presentors

Arthur L, White

The Ohio State University

Roland Berty

University of Costa Rica

Juan Esquivel

University of Costa Rica

Donna F. Berlin

The Chio State University

Pamela F. Abder

University of West Indies

Nadira Rahaman

AGJS — San Fernando

Pilar Vela '

American School — Primary



58TH ANNUAL MEETING OF THE NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING
MONDAY, APRIL 15, 1985

7:30 « 12:30 a.m. M-1 Executive Board Meeting held in the Monon Reom
Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
1:00 - 2:30 p.m. M-2 Program M-3 Election M-4 Ad Hoc Committee M-5 Awards Committee Training Session:
Committee Committee on International Nou-parametric
Issues . Statistics
1:00 - 3:00
2:45 - 4:00 p.m. M-6 Ad Hoc Committee M-7 Research M-8 Publication Training Session:
Journal Advisery Committee Advisory Interpretation
Committee Methods
(*“ethnographic’’)
3:30 - 5:30
4:15 - 5:45 p.m. M-8 Financial M-10 Inter- M-11 JRST Editorial
Advisory organizational Board
Committee Committee
6:00 - 8:00 p.m. DINNER
8:00 - 9:30 p.m. M-I2 General Session: ““Linking a Research Agenda to Key Problems in Science Teaching”

Discussed in the Convention Hall by Alice Moses, Lillian McDermott,
Marjorie King and Ronald Anderson

9:30 - 10:00 p.m. . RECEPTION FOR NEW MEMBERS

6F



TUESDAY, APRIL 16, 1985

Convention Hall Taggert A Room Taggert B Room Plato Room Terrace Room
A-1 Papers: A-2 Symposium: A-3 Papers: A-4 Papers: A-5 Symposium:
8:00 - 9:30 a.m. Computer Science Science College Chemistry Neuroscience,
Simulations in Education: Curriculum Achievement Cognitive Science,
Science Definitions and Development and Science Education
Implications for — Bi-Coastal
Research’ Perspectives

9:30 - 10:00 a.m.

INFORMAL DISCUSSION WITH COFFEE

10:00 - 11:30 a.m.

A-6 General Session — Indiana Convention Hall

Dudley Shapere: ‘A Contemporary View of Philosophy of Science — Implications for Science Education Researchers”’

11:30 - 1:00 p.m.

AWARDS LUNCHEON
A-7 Papers: ATI A-8 Informal A-9 Paper Set: A-10 Papers: A-11 Symposium:
1:00 - 2:30 p.m. Studies in Dicussion with H.S. Science Student Science Wait-time
Science Dr. Shapere Teaching and Achievement
Research
A-12 Papers: A-13 Papers: A-14 Papers: A-15 Paper Set: A-16 Papers: ATI
2:45 - 4:15 p.m. Concept Mapping Science Computers in Problem Solving Studies in
Curriculum Deslgn Science in Chemistry Science
A-17 Panel: A-18 Papers: A-19 Papers: A-20 Papers: A-21 Papers:
4:15 - 5:15 p.m. Response to Computers in College Biology Science Student Concepts
Dr. Shapere’s Science Achievement Curriculum in Science
Initiatives Implementation
5:45 - 6:30 p.m. NARST SOCIAL HOUR
6:30 - 8:00 p.m. DINNER

8:00 - 9:00 p.m.

A-22 General Session — Indiana Convention Hall
Alphonse Buccino: *“Analysis and Advocacy: Implications for Science Education Research”

05



WEDNESDAY, APRIL 17, 1985

Convention Hall Taggert A Room Taggert B Room Plute Room Terrace Room
B-1 Papers: B-2 Papers: B-3 Papers: B-4 Symposium: B-§ Symposiam:
8:00 - 9:30 a.m, Science Test Science Science International Teachers’ Practical
Development Classroom Curriculum Consortium in Knowledge
Environment Design Science
9:30 - 10:00 a.m. INFORMAL DISCUSSION WITH COFFEE
B-6 General Session — Indiana Convention Hall
10:00 - 11:30 a.m. John Bransford: ‘‘Does Research on Learning and Problem Solving Have Implications for Science Education Research?”’
11:30 - 1:00 p.m. LUNCH
B-7 Symposium: B-§ Papers: B-9 Paper Set: B-10 Papers: B-11 Papers:
1:00 - 2:30 p.m. Computer-Based Science Curriculum Problem Solving Science Teacher
Education Curriculum Diversity in in Science Education
Implementation Science
B-12 Discussion: B-13 Paper Set: q B-14 Papers: B-15 Papers: B-16 Papers:
2:45-4:15 p.m. ERIC Research Academic Task Context of Student Concepts " Attitudes and
Review - 1983 Management 1 Science Teaching in Sclence Science
TN Instruction
B-17 Symposium: B-18 Qutstanding B-19 Papers: B-20 Symposium: B-21 Papers:
4:15 - 5:45 p.m. Poster Session NARST PAPE ’ Problem Solving Decision Gifted Students
JRST Award in Science Variables in Sclence
5:45 - 6:30 p.m. \ / NARST SOCIAL HOUR
6:30 - 8:00 p.m. DINNER
B-22 General Session — Indiana Convention Hall
8:01 - 9:00 p.m. Senta Raizen: “‘An Agenda for Research in Science Education: The National Academy of Science Task Force”

1Y



THURSDAY, APRIL 18, 1985

Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
C-1 Papers: C-2 Papers: C-3 Papers: C-4 Papers: C-5 Papers:
8:00 - 9:30 a.m. Student Concepts Logical Thinking College Science Science Teacher Formal Thought
in Science in Science Achievement Education in Science
C-6 Papers: C-7 Papers: C-8 Paper Set: C-9 Papers: C-10 Papers:
9:30 - 11:00 a.m. Logical Thinking Problem Solving H.S. Science Student Concepts Meta-Analysis in
in Science in Science Graduates’ in Science Science Education
Viewpoints

11:00 - 12:00 noon

C-11 General Session: Presidential Address and NARST Business Meeting — held in the Indiana Convention Hall

NOTE: 1:00 — Buses scheduled to depart for Louisville airport and Cincinnati (in time to register at NSTA hotels)

49



WEDNESDAY, APRIL 17

8:00 a.m. - 9:30 a.m. SESSION B-5 Terrace Room

SYMPOSIUM TOPIC: WHAT RESEARCHERS SHOULD KNOW ABOUT TEACHERS’ PRACTICAL KNOWLEDGE

Moderator Discussant

Vincent N. Lunetta Glen §. Aikenhead
University of fowa University of Saskatchewan
Papers

An Inquiry into Teachers’ Practical Knowledge: An Explication of Functional Paradigms
Robert K. Crocker, Memorial University of Newfoundland
Chemistry Teachers’ Functional Paradigms
Oliver Lantz, Edmonton Public School Board
Heidi Kass, University of Alberta
An Inquiry into Teachers' Practical Knowledge: An Explication of Narrative Unities
F. Michael Connelly, Ontario Institute for Studies in Education

139



WEDNESDAY, APRIL 17

10:00 a.m. - 11:30 a.m.

SESSION B-6

Indiana Convention Hall

Presider

Ann C. Howe

North Carolina State University
NARST President 1984

Introduction of Speaker

Robert D. Sherwood

Vanderbilt University

Speaker

John Bransford,

Vanderbilt University, Nashville, TN

Topic

Does Research on Learning and Problem-Solving Have Implications for Science Education

149



WEDNESDAY, APRIL 17

1:00 p.m. - 2:30 p.m. SESSION B-7

Convention Hall

SYMPOSIUM TOPIC: THE IMPACT OF COMPUTER-BASED EDUCATION ON STUDENT ACHIEVEMENT

Moderator Discussant

John R. Staver Willis J. Horak
University of Illinois at Chicago University of Arizona
Presentors

Michael L. Waugh
Georgia Southern College
Russell H. Yeany
University of Georgia
James R. Okey

University of Georgia
NARST President 1979

$S



WEDNESDAY, APRIL 17

1:00 p.m. - 2:30 p.m. SESSION B-8 Taggert A Room

TOPIC: SCIENCE CURRICULUM IMPLEMENTATION

Moderator Discussant

Alan Voelker Eugene Gennaro
Northern Hlinois University University of Minnesota
Papers

Actual and Preferred Classroom Learning Environment as Perceived by High School Science Students
Avi Hofstein, The Weizman Institute of Science
Reuven Lazarowitz, Technion Institute of Technology
An Implementation Study: An Analysis of Elementary Student and Teacher Attitudes toward Science in Process-Approach vs. Traditional Science Classes
William C. Kyle, Jr., The University of Texas at Arlington
Ronald J. Bonnstetter, University of Nebraska
Berty Ann Fults, Richardson Independent School District

A Study of the Implementation of the National Biology Program in Thailand
Robert K., James, Texas A & M University
Prance Sungkatawat, Bangkok, Thailand

9¢



WEDNESDAY, APRIL 17

1:00 p.m. - 2:30 p.m. SESSION B-9 Taggert B Room

PAPER SET TOPIC: EDUCATIONAL DIVERSITY WITHIN LARGE SCALE STUDY OF SCIENCE CURRICULUM MANDATES,
TRANSLATIONS, AND OUTCOMES

Moderator Discussant

Heidi Kass Robert D. Sherwood
The University of Alberta Vanderbilt University
Papers

The Study of Educational Diversity: Rationale, Issues and Approaches
F. Michael Connelly, Ontario Institute for Studies in Education

The Portrayal of Curricular Diversity
Dorothy MacKeracher, Ontario Institute for Studies in Education

Teacher Perceptions and the Problem of the Translated Curriculum
Robert K. Crocker, Memorial University of Newfoundland

Contextual Influences on Science Achievement Patterns
Heidi Kass, The University of Alberta

LS



WEDNESDAY, APRIL 17

1:00 p.m. - 2:30 p.m. SESSION B-10 Pluto Room

TOPIC: PROBLEM SOLVING IN SCIENCE

Moderator Discussant

Robert K. James Susan M. Johnson
Texas A & M University Ball State University
Papers

An Investigation of Several Variables Involved in Chemistry Problem Solving
Thomas J. Greenbowe, Southeastern Massachusetts University
J. Dudley Herron, Purdue University
The Effect of Task Content upon Proportional Reasoning
Joseph Jesunathadas, Utah State University
Walter LySaunders, Utah State University
The Effect of the Ability to Encode and Combine Propositions on the Development of Representations for Problem Solving in Genetics
Sandra Judith Costello, Rutgers University
George Palfrand, Rutgers University

8¢



WEDNESDAY, APRIL 17

1:00 p.m. - 2:30 p.m. SESSION B-11 Terrace Room

TOPIC: SCIENCE TEACHER EDUCATION

Moderator Discussant

Michael R. Cohen Edmund A. Marek
Indiana University University of Oklahoma
Papers

The Relative Effectiveness of Microteaching and Field Experience on Preservice Teachers
Mark R. Malone, Louisiana State University
Barbara Strawitz, Louisiana State University

The Effects of Two Methods of Instruction on the Acquisition and Retention of Science Process Skills by Preservice Teachers
Barbara M. Strawitz, Louisiana State University
Mark R. Malone, Louisiana State University

An Evaluation of the Effects of an Environmental Investigation Course on Teacher Scientific Knowledge and Self-Concept
Roger W. Hamm, North Clayton Senior High School

6S



WEDNESDAY, APRIL 17

2:45 p.m. - 4:15 p.an. SESSION B-12 Convention Hall

DISCUSSION TOPIC: THE ERIC RESEARCH REVIEW FOR 1983 (This year, a document will be available at session)

Moderator Discussant

Danny L. McKenzie George O’Hearn
University of South Carolina University of Wisconsin
Presentors

William G. Holliday
The University of Calgary



WEDNESDAY, APRIL 17

2:45 p.m. - 4:15 p.m. SESSION B-13

Taggert A Room

PAPER SET TOPIC: ACADEMIC TASKS IN SECONDARY SCIENCE CLASSROOMS

Moderator Discussant

H.E. Steiner, Jr. Norman D. Anderson
University of South Florida North Carolina State University
Presentors :

Walter Doyle

The University of Texax-' at Austin
Barbara A. Schmidt French
The University of Texas at Austin

Julie P. Sanford
The University of Texas at Austin

19



WEDNESDAY, APRIL 17

2:45 p.m. - 4:15 p.m. SESSION B-14 Taggert B Room

TOPIC: CONTEXT FOR SCIENCE TEACHING

Moderator Discussant
H. Marvin Bran J. David Lockard
Ohio State University University of Maryland

NARST President 1973
Papers
A Profile of the Needs and Concerns of English Speaking Public Secondary Science Teachers from Five Geographic Regions of the Republic of Lebanon
Kamil Assaad Jbeily, The University of Texas at Austin
James P. Barufaldi, The University of Texas at Austin
A Review of the Status of Hispanic Americans in Science
Steven J. Rakow, University of Houston — Clear Lake City
Constance Walker, University of Minnesota
Science — Technology Related Global Problems: An International Survey of Science Educators
Rodger W. Bybee, Carleton College

9



WEDNESDAY, APRIL 17

2:45 p.m. - 4:15 p.m. SESSION B-15 Pluto Room

TOPIC: STUDENT CONCEPTS IN SCIENCE

Moderator Discussant

Rodney Doran Joseph P. Riley
SUNY at Buffalo . University of Georgia
Papers

The Ability of High School Chemistry Students to Solve Computational Problems Requiring Proportional Reasoning as Affected by Item In-Task Variables
Timothy Falls, Novi Community Schools
Burton E. Voss, University of Michigan
The Logical Reasoning Necessary to Make Line Graphs
Michael J. Wavering, Eastern Kentucky University
The Development, Validation and Administration of a Criterion — Referenced Science Battery for General Education Students in Costa Rica
Juan M. Esquivel, University of Costa Rica
Lilliana Quesada Yannarella, University of Costa Rica

£9



WEDNESDAY, APRIL 17

2:45 p.m. - 4:15 p.m. SESSION B-16 Terrace Room

TOPIC: ATTITUDE AND SCIENCE INSTRUCTION

Moderator Discussant

Thaddeus W. Fowler Joe C. Long
University of Cincinnati Clarke County Schools
Papers

Preservice Teachers’ Retention of Changed Attitudes toward Energy Conservation: Cognitive Response or Recall of Message Arguments
Thomas R. Koballa, Jr., The University of Texas at Austin

The Effect of Written Persuasive Communication on Changing Attitudes of Egyptian Preservice Biology Teachers toward Teaching Evolution
Hassan Hussein Zeitoun, The Islamic University of Imam Mohammad IbnSaud
Abdelmoneim Ahmed Hassan, Al-Azhar University

Relationships of Attitude toward Science and Family Environment
Dorothy J. Bridgeman, University of Georgia
Steve Oliver, University of Georgia
Ronald D. Simpson, University of Georgia



WEDNESDAY, APRIL 17

4:15 p.m. - 5:45 p.m. SESSION B-17 Convention Hall

POSTER SESSION

Moderator

Mildred W. Graham,

Georgia State University

Papers

A Preliminary Report of a Year Long Intervention to Promote Scientific Literacy
Dale R. Baker, University of Utah
Michael D. Piburn, Westminster College of Salt Lake City

Cognitive Preferences and Science Teaching Behavior
Paul R. Boehlke, Dr. Martin Luther College
James A. Shymansky, University of Iowa

A Study of Student Attitudes Toward Science — Technology-Society Resulting from Visitation to a Science-Technology Museum
Kevin D. Finson, Kansas State University
Larry G. Enochs, Kansas State University

Identifying Students’ Difficulties in Understanding Concepts Pertaining to Cell Water Relations — an Exploratory Study
Y. Friedler, Hebrew University
R. Amir, Hebrew University
P. Tamir, Hebrew University

<9



4:15 p.m. - 5:45 p.m. SESSION B-17 CONTINUED Convention Hall

How Does the Use of Newsday’s Science Education Series Program Affect Selected Ninth Grade Students’ Comprehension of Science Reading Material?
Harold Friend, New York City Board of Education
Sol Karsch, New York City Board of Education
Shirley Siegel, New York City Board of Education
The Portrayal of Minorities and Women in Selected Elementary Science Series
Jesus Garcia, Texas A & M University
Richard R. Powell, Texas A & M University
The View of Scientific Literacy as Presented in Earth Science Textbooks
Theron Garcia, University of Houston - Clear Lake
Eugene L. Chiappetta, University of Houston - University Park
Preservice Science Education — What Affect Methods Classes?
Paul S. Markovits, Montana State University
Ruth C. Johnson, Montana State University
An Evaluation of the Elementary Science Methods Classes and Other Methods Courses as Perceived by
Both Preservice Education Teachers and Classroom Teachers
Ava Pugh, Northeast Louisiana University
Attitudes of University Candidates towards Learning Activities Aimed at Preparing Them for Science Studies
Zahava Scherz, The Weizmann Institute of Science
Michael Michman, The Hebrew University
Pichas Tamir, The Hebrew University
The Role of Pre-Planning Curriculum Evaluation in Science Education
Pinchas Tamir, The Hebrew University



4:15 p.m, - 5:45 p.m. SESSION B-17 CONTINUED

Convention Hall

Investigation of Preentry Planetarian Activities: Advance Organizers vs. Pegmneomonic Devices

Thomas W. Giles, Hempfield Area School District
Paul Bell, Pennsylvania State University

Can Science Instruction Change Student Orientation toward Smoking and Other Health Risk Factors?

Kathleen Miner, Georgia Department of Human Resources
Mildred Graham, Georgia State University
Lani Graham, Bullock County Public Health Department

WEDNESDAY, APRIL 17

4:15 p.m. - 5:45 p.m. SESSION B-18

Taggert A Room

DISCUSSION

Moderator

Patricia Blosser

The Ohio State University

Papers

The 1984 NARST Outstanding Paper
The 1984 JRST Qutstanding Article

Discussant
Michael J. Padilla
University of Georgia

quzZm /UfC
Loflias Coll4g=

/S prop©

L9



WEDNESDAY, APRIL 17

4:15 p.m. - 5:45 p.m. SESSION B-19 Taggert B Room

TOPIC: PROBLEM SOLVING IN SCIENCE

Moderator Discussant

Ted Bredderman Willard J. Jacobson

Ohio State University Columbia University
NARST President 1970

Papers

The Effects of Problem Format, Number of Independent Variables, and Their Interaction on Student Performance
on a Control of Variables Reasoning Problem
John R. Staver, University of Hlinois at Chicago
The Role of Practice in Inventing the Rule for Solving Logical Syllogisms
Dorothy A. Petrushka, Somerset County College
A Study of Differential Problem-Solving Behaviors in Processing a Science Text Passage
Marianne B. Betkouski, University of North Florida
Sandra Kirk-McDonald, University of North Florida

89



WEDNESDAY, APRIL 17

4:15 p.m. - 5:45 p.m. SESSION B-20

Pluto Room

SYMPOSIUM TOPIC: FACTORS RELATED TO DECISION MAKING

Moderator Discussant

Ronald G. Good Piyush Swami

Florida State University University of Cincinnati
Papers

Decision-Making Research with Young Children
Phillip Heath, The Ohio State University at Lima
Number of Alternatives Generated in Decision-Making Situations
Arthur L. White, The Ohio State University
Donna F. Berlin, The Ohio State University at Newark
The Relationship of a Computer Simulated Environment and Decision-Making Processes
John Park, The Ohic State University

69



WEDNESDAY, APRIL 17

4:15 p.m. - 5:45 p.m. SESSION B-21

Terrace Room

TOPIC: TEACHING SCIENCE TO GIFTED STUDENTS

Moderator Discussant

Retty Crocker Jan Maarschalk
University of Georgia Rand Afrikaans University
Papers

Teachers' Perceptions of Mainstreaming in an Inquiry Oriented Elementary Science Program
Ronald K. Atwood, University of Kentucky
Ben R. Oldham, Fayette County Schools
A Comparison of the Reasoning Ability of Gifted and Mainstreamed Students
Michael Piburn, Westminster College of Salt Lake City
Morris Enyeart, Woodbridge Board of Education
Teaching Science to Gifted Children: The Model and the Message
Lila F. Wolfe, McGill University

0L



WEDNESDAY, APRIL 17

8:00 p.m. - 9:00 p.m.

GENERAL SESSION B-22

Indiana Convention Hall

Presider

Carl Berger

University of Michigan
NARST President 1983
Introduction of Speaker
Ertle Thompson
University of Virginia
NARST President 1985
Speaker

Senta Raizen

National Academy of Science, Washington, DC

Topic

An Agenda for Research in Science Education: A Report from the National Academy of Science Task Force

1L



THURSDAY, APRIL 18, 1985

Convention Hall Taggert A Room Taggert B Room Pluto Room Terrace Room
C-1 Papers: C-2 Papers: C-3 Papers: C-4 Papers: C-5 Papers:
8:00 - 9:30 a.m. Student Concepts Logical Thinking College Science Science Teacher Formal Thought
in Science In Science Achievement Education in Science
C-6 Papers: C-7 Papers: C-8 Paper Set: C-9 Papers: C-10 Papers:
9:30 - 11:00 a.m. Logical Thinking Problem Solving H.S. Science Student Concepts Meta-Analysis in
in Science in Science Graduates® in Science Science Education
Viewpoints

11:00 - 12:00 noon

C-11 General Sesslon: Presidential Address and NARST Business Meeting — held in the Indiana Convention Hall

NOTE: 1:00 — Buses scheduled to depart for Louisville airport and Cincinnati (in time to register at NSTA hotels)

L



THURSDAY, APRIL 18

8:00 a.m. - 9:30 a.m. SESSION C-1

Convention Hall

TOPIC: STUDENT CONCEPTS IN SCIENCE

Moderator Discussant

Richard L. Campbell } Frank Crawley

Florida International University The University of Texas at Austin
Papers

Student Conceptions of Natural Selection and Its Role in Evolution
Beth A. Bishop, Michigan State University
Charles W. Anderson, Michigan State University
Philosophical Research on the Problem of the Unlearning of Incorrect Science Concepts
J. Preston Prather, University of Georgia
Diagnostic Tests to Evaluate Students’ Misconceptions in Science
David F. Treagust, Western Australian Institute of Technology

€L



THURSDAY, APRIL 18

8:00 a.m. - 9:30 a.m. SESSION C-2 Taggert A Room

TOPIC: LOGICAL THINKING IN SCIENCE

Moderator Discussant

Sarah Ulerich John W. Butzow

University of Oregon Indiana University of Pennsylvania
Papers

Validity Considerations for the Study of Formal Reasoning Ability and Integrated Science Process Skills
William E. Baird, The University of Austin at Texas
Gary D. Borich, The University of Austin at Texas

The Effects of Teaching Logical Reasoning Upon Students’ Critical Thinking and Science Achievement
Linda W. Crow, Houston Community College System
Sue A. Haws, Houston Community College System

The Development of Students’ Logical Thinking Abilities in a Philippine Secondary School
Joseph P. Riley I, University of Georgia
Laureana G. Chuapoco, Marikina Institute of Science and Technology

vL



THURSDAY, APRIL 18

8:00 a.m. - 9:30 a.m, SESSION C-3 Taggert B Room

TOPIC: COLLEGE SCIENCE ACHIEVEMENT

Moderator Discussant

Hugh I. Baird Marvin Druger
Brigham Young University Syracuse University
Papers

Writing as a Process in a University Physical Science Class
Paul B. Otto, University of South Dakota
Factors Affecting the Persistence of Women University Students in Science and Technology
Constance C. Holden, University of Maine at Orono
Anne K. Schonberger, University of Maine at Orono
The Effects of Kinetic Structure and Micrograph Content on Achievement in Reading Micrographs by College Biology Students
J. David Lockard, University of Maryland, NARST President 1973

SL



THURSDAY, APRIL 18

8:00 a.m. - 9:30 a.m. SESSION C-4

Pluto Room

TOPIC: SCIENCE TEACHER EDUCATION

Moderator Discussant

Judy Egelston-Dodd Richard Haney
National Technical Institute for the Deaf University of Wisconsin
Papers

Changes in Teachers’ Achievement in Science and Attitude Toward Teaching Science Due to Matching
and Mismatching Science Activities with Learning Styles

Catherine R. Conwell, The University of North Carolina at Charlotte

Stanley L. Helgeson, The Ohio State University, NARST President 1981, 1982

Teacher Management and Student Engagement in High School Science
James J. Gallagher, Michigan State University
Kenneth Tobin, Western Australian Institute of Technology

Measuring the Effects of Inquiry Science Inservice Education on Participant Teaching Methodology and on
Knowledge Organization and Cognitive Performance Level of Elementary School Students

Suzanne Bryan Heard, The University of Oklahoma

Edmund A. Marek, The University of Oklahoma

9L



THURSDAY, APRIL 18

8:00 a.m. - 9:30 a.m. SESSION C-5 Terrace Room

TOPIC: FORMAL THOUGHT IN SCIENCE

Moderator Discussant

Eugene Gennaro John R. Staver

University of Minnesota University of Ilinois at Chicago
Papers

Relationships between Formal-Operational Thought and Conceptual Difficulties in Genetics Problem Solving
Michael Gipson, Oklahoma Christian College
Michael R. Abraham, University of Oklahoma

Measured Forma! Thought and That Required to Understand Formal Concepts in College Level Physical Science
Robert D. Boram, Parkview Adventist Schoa!
John W. Renner, University of Oklahoma, NARST President 1980

Measured Formal Thought and That Required to Understand Formal Concepts in Secondary School Biology
John W. Renner, University of Oklahoma, NARST President 1980
Jean McGregor Cate, Normal Public Schools

LL



THURSDAY, APRIL 18

9:30 2.m. - 11:00 a.m. SESSION C-6 Convention Hall

TOPIC: LOGICAL THINKING IN SCIENCE

Moderator : Disscussant
James D. Ellis Walter A. Farmer
Colorado College SUNY of Albany
Papers

A Causal Model for the Development of Scientific Reasoning in Adolescents
Carol L. Stuessy, Worthington City Schools
Validation of Hierarchical Relationships among Piagetian Cognitive Modes and Integrated Science Process Skills for Different Cognitive Reasoning Modes
Kueh Chin Yap, University of Georgia
Russel H. Yeany, University of Georgia
Reasoning Test
Greg P. Stefanich, Lamar University

8L



THURSDAY, APRIL 18

9:30 a.m. - 11:00 a.m. SESSION C-7 Taggert A Room

TOPIC: PROBLEM SOLVING IN SCIENCE

Moderator Discussant

Marvin Wideen J.W. George Ivany
Simon Fraser University Simon Fraser University
Papers

Human and Machine Diagnosis of Scientific Problem-Solving Abilities
Ron Goed, Florida State University
Wyllis Bandler, Florida State University
Robert Kromhout, Florida State University
The Effects of Teaching a Complete and Explicit Problem Solving Approach on the Mathematical Chemistry Achievement of College Students
Diane M. Bunce, American Chemical Society
Henry Heikkinen, University of Maryland
A Neurological Model of Problem Solving and Intellectuat Developent
Anton E, Lawson, Arizona State University

6L



THURSDAY, APRIL 18

9:30 a.m. - 11:00 a.m. SESSION C-8 Taggert B Room

PAPER SET: HIGH SCHOOL GRADUATES’ VIEWPOINTS ON SCIENCE-TECHNOLOGY-SOCIETY TOPICS

Moderator Discussant

Jane Bowyer Thomas R. Koballa

Mills College University of Texas at Austin
Papers

Research Methodology for Monitoring Student Viewpoints
Glen S. Atkenhead, University of Saskatchewan

Interaction among Sciences, Technology and Society
Reg W. Fleming, University of Saskatchewan

Characteristics and Limitations of Scientific Knowledge
Alan G. Ryan, University of Saskatchewan

08



THURSDAY, APRIL 18

9:30 a.m. - 11:00 a.m. SESSION C-9 Pluto Room

TOPIC: STUDENT CONCEPTS IN SCIENCE

Meoderator Discussant
Dale G. Merkle , . Melvin Webb
Shippenburg University Clark College
Papers

An Analysis of Traditional Representations of Scientific Knowledge from the Point of View of Ausubel’s Theory of Learning
Jose C. Otero, Universidad de Alcala

An Evaluation of the Science — A Process Approach for Trinidad and Tobago (SAPATT) Program
Pamela Fraser-Abder, University of the West Indies

An Inquiry Into the Phenomencn of Understanding Abstract Concepts
Nasrine Adibe, Long Island University

8



THURSDAY, APRIL 18

9:30 a.m. - 11:00 a.m. SESSION C-10

Terrace Room

TOPIC: META-ANALYSIS IN SCIENCE EDUCATION

Moderator Discussant

Jerry G. Horn Ronald D. Anderson

Kansas State University University of Colorado
NARST President 1976

Papers -

A Meta-Analysis of Learning Science Concepts from Textual Materials
Willis J. Horak, University of Arizona

What Research Says about Heaith Education: Report on a Meta-Analysis of Nutrition Education
Roger T. Johnson, University of Minnesota
David W. Johnson, University of Minnesota

A Factor Analysis of the Science Teacher Inventory of Need: Recommendations and Modifications
Peter A. Rubba, The Pennsylvania State University
Kamriah H. DeaKar, University of Agriculture

8



THURSDAY, APRIL 18

11:00 a.m. - 12:00 p.m. GENERAL SESSION C-11

Indiana Convention Hall

Moderator

Anne Howe

North Carolina State University

NARST President 1984

Presidential Address

Ertle Thompson

University of Virginia

NARST President 1985

NARST Annual Business Meeting

Report from the Executive Secretary
William Holliday, The University of Calgary

Reports from Standing Committees

€8



Abder, Pamela F. B-4
Abegg, Gerald A-3
Abraham, Michael R. A-1, C-5,

Com 9
Adibe, Nasrine C-9

Aikenhead, Glen Com 1, Com 4,
Com 6, Com 7, A-12, B-5, C-8

Amir, R. B-17

Anderson, Charles W. Com 5,

C-1

Anderson, Hans O. A-12

Anderson, Norman D. A-19,
B-13,Com 9 -

Anderson, Ronald D.  GS, C-10
Arzi, Hanna !

Atwater, Mary M. B-2 -
Atwood, Ronald K. B-21
Ault, Jr., Charles R. A-12
Baird, Hugh J. Com 5, C-3
Baird, William E. C-2
Baker, Dale R. Com 5, B-17
Bandler, Wyllis .C-7
Barrow, Lloyd H. Com 11
Barufaldi, James P. B-1, B-14

PARTICIPANT INDEX

Bass, Joel E. Com S
Beavis, Mary H. Com 11
Beck, Essie Com 11, A-7
Bell, Paul B-17
Bell, Samuel R. A-18
Berg, Ed van den Com 9
Berger, Carl F. A-1,B-22

Berlin, Donna F.  A-1, B-4, B-20
Berty, Roland B4
Bethel, Lowell J. A-14
Betkouski, Marianne B. Com 9,

Com 11, A-5, B-19
Bishop, Beth A. C-1

Bitner, Betty L. Com 11
Blake, Anthony J.D. Com9
Blosser, Patricia Com 1,

Com 4, Com 5, A-18, B-18

Bodner, George M. A-15
Boehlke, Paul R. B-17
Boener, Charlotte M. A-20
Bonnstetter, Ronald J. Com 11,

B-8
Boram, Robert D. C-5
Borich, Gary D. C-2

Bowyer, Jane C-8
Bransford, John B-6
Bratt, H. Marvin B-14
Bredderman, Ted B-19
Bridgeman, Dorothy J. B-16
Buccino, Alphonse A-22
Bunce, Diane M. C-7
Burns, Joseph C. A-10
Butts, David P. Com 1, Com 2,
GS, C-12

Butzow, John W. A9, C-2,
Com 5

Bybee, Rodger W, A-2,
A-17, B-14

Byerly, James W. A7
Campbell, James R.  A-20, B-3
Campbell, Richard L. C-1
Capie, William Com9
Carter, Carolyn A-15
Cate, Jean McGregor C-5
Chadran, Sarath A-4
Chen, David A-3
Chiapetta, Eugene L. Com 5,
B-17

Choi, Byung-soon A-l
Chuapoco, Laureana G. C-2
Clark, Julia V. Com 11, B-3
Cohen, Herbert G. Com 11

Cohen, Michael R. B-11
Connelly, F. Michael  B-5, B-9
Connolly, Charlene A-20, B-3
Conwell, Catherine R. C-4

Costello, Sandra Judith B-10
Crawley, Frank E. A-10, C-1
Crocker, Betty B-21
Crocker, Robert K. B-5, B-9
Cronin, Linda L. B-1
Crow, Linda W, Com 5,
Com 9, A-4, A-13,C-2

DeaKar, Kamriah H. C10
DeBoer, George E. Com 9,
Com 11, A-4

Dennison, Judy A-20
DeTure, Linda R. Com 1,

Com §, A-11, A-13, B-2
Dillashaw, F. Gerald A-18
Doran, Rodney L. Com 1,

Com 2, Com 6, B-1, B-15

12]



Douglass, Claudia B. Com 5
Doyle, Walter B-13
Driver, Rosalind Com?9
Druger, Marvin C-3
Duschl, Richard A. Com 9,
A-17

Egelston-Dodd, Judy  Com 11,
C-4

Ellis, James D. Com §, B-1, C-6
Enochs, Larry G. B-17
Enyeart, Morris Com 7, B-21
Esquivel, Juan M. B-4, B-15
Falls, Timothy B-15
Farmer, Walter A. Com 11, C-6
Fields, Steve A-7
Finley, Fred N. A-13, A-17
Finson, Kevin D. B-17
Fisher, Darrell L. B-2
Fleming, Reg W. C-8
Fowler, H. Seymour Com 10,
Com 11

Fowler, Thaddeus A-18, B-16
Frank, David V. A-15
Fraser, Barry J. Com 4,
Com9, A-7, B-2

Fraser-Abder, Pamela C-9

Frey, Karl Com 4
Friedler, Y. B-17
Friend, Harold B-17
Fults, Betty Ann B-8 .
Gabel, Dorothy Com 10, A-9
Gallagher, James J. B-2,C-4
Garcia, Jesus B-17
Garcia, Theron B-17
Garvin, Alfred TRA
Gaskell, P. James A-20
Gennaro, Eugene  Com 2, A-1,
B-8, C-5
Gilbert, John Com9
Giles, Thomas W. B-17
Gipson, Michael C-5
Good, Ronald G. Com 9, A-2,
B-20, C-7
Gooding, C. Thomas A-11
Gould, Orrin A-4
Graham, Lani B-17
Graham, Mildred W. B-17
Greenbowe, Thomas J. B-10
Gremli, Margaret S. A-20
Gurley-Dilger, Laine A-12
Guthrie, Larry F. A-21
Hale, Michael E. Com 11, B-1

Hamm, Roger W. B-11
Hamrick, Linda B-3
Haney, Richard C-4
Harty, Harold A-10
Hassan, Abdelmoneim
Ahmed B-16
Haury, David L. Com 11, A-13
Haws, Sue A. C-2
Heard, Suzanne Bryan C-4
Heath, Phillip B-20
Heikkinen, Henry C-7
Helgeson, Stanley L. A9,
A-16, A-22, C-4
Herron, J. Dudley A-15, B-10
Hofstein, Avi B-8
Holden, Constance C. C-3

Holliday, William G. Com 1,
Com 2, Com 4, Com 7,
Com 8, Com 10, B-12, C-11

Horak, Willis J. B-7, C-10,
Com 5, Com 9
Homn, Jerry G. Com 8,
Com 10, C-10
Howe, AnnC. Com 1, Com 3,
GS, B-6, C-11
Howe, Robert - A-IS

Ivany, J.W. George C-7
Jacobson, Willard J. B-19

James, Robert K.  Com 3, B-8,

B-10
Jbeily, Kamil Assaad B-14
Jesunathadas, Joseph B-10
Johnson, David W. C-10
Johnson, Roger T. Com 6, C-10
Johnson, Ruth C. B-17
Johnson, Susan M. B-10
Jones, Howard L. Com 5
Jordan, Elizabeth Com 11
Joslin, Paul H. Com 3, B-4

Kahle, Jane Butler A-19, Com 9

Karnau, Sally A-18
Karsch, Sol B-17
Kass, Heidi B-5, B-9
Kellogg, Theodore A-3
Kermis, William J. Com 11
Khoury, Ghada A. A-16
King, Marjorie M. GS

Kirk-McDonald, Sandra B-19
Klein, Sarah Com 11
Koballa, Jr., Thomas R. Com 5,

Com 9, B-16, C-8
Koran, Jr., John J.

Com 2 v



Kromhout, Robert A-2,C-7
Kuerbis, Paul J. B-1

Kyle, Jr., William C, Com 9,

B-8
Lamb, William G. Com 11
Lantz, Oliver B-5
LaRussa, Annette A-15
LaShier, Jr., William S. A9
Lawson, Anton E. A-2,C-7
Lazarowitz, Reuven A-16, B-§

Lederman, Norman G. A-21

Leonard, William H. Com 7,
A-14

Leventhal, Constance A-21
Lewy, Arie A-3
Lindbeck, Joy S. Com 5
Linn, Marcia C. Com 1,
Com 10

Lockard, J. David B-14, C-3

Long, Joe C. B-16

Lord, Thomas R. . A-19
Lucy, Edward A-15
Lunetta, Vincent N. Com 11,

B-5
Maarschalk, Jan < B-21
MacKeracher, Dorothy B-9

Malone, Mark R. B-11
Marek, Edmund A. Com 2,

B-11, C-4,
Markle, Glen A9
Markovits, Paul S. B-17
Marsh, Jeffrey Flake A-19
Matyas, Marsha Lakes A-19
Mayer, Victor A-4
McCurdy, Donald W, Com 7
McDermott, Lillian C. GS
Mcllwaine, William B. Com 5

McKenzie, Danny L. A-18, B-12

McMillen, Theresa L.B. A-15
Meadows, Thomas A-§
Mendez, Antonio Com 9
Mergendoller, John R. A-21
Merkle, Dale G. C9
Michman, Michael B-17
Miner, Kathleen B-17
Mitman, Alexis L. A-21
Montague, Earl J. Com 5
Moses, Alice GS,Com 1
Motz, LaMoine A-19
Novak, Joseph D. Com 6, A-9

O'Hearn, George B-12
Okey, James R. A-6, A-10,

A-14, B-1, B-7
Oldham, Ben R. B-21
Oliver, Steve B-16
Olstad, Roger G. A-10

Orpwood, Graham Com 9
Otero, Jose C. C9
Otto, Paul B. C-3
Packer, Martin J. A-21
Padilla, Michael J. B-1, B-18,

Com 1, Com 5
Pallrand, George B-10
Park, John B-20
Parks, Marshall A-3
Penick, John E. A2
Peterson, Rita W, Com 8, A-5
Petrushka, Dorothy A, B-19
Piburn, Michael D.  B-17, B-21
Piper, Martha K. A-4
Pizzo, Jean A-20
Powell, Richard R. B-17
Prather, J. Preston C-1
Pribyl, Jeffrey R. A-15
Pugh, Ava B-17
Rahaman, Nadira B-4
Raizen, Senta B-22
Rakow, Steven J. B-14

Raven, Ronald Com 1!
Renner, John W. A-2,C-§
Riley, Joseph P. B-15, C-2
Ritz, William C. Com 11
Roberts, Douglas A. Com 9,
A-5, A-17
Roth, Kathleen J. A-13
Rowe, Mary Budd A-11
Rowell, Patricia M. A-20
Royalty, William Com 11
Rubba, Peter A. A-21,
C-10,Com §
Ryan, Alan G. C-8
Samuel, K.V. A-9
Sanford, Julie P. B-13
Saunders, Walter L. Com 11,
B-10
Schaap, Timothy L. A-12
Schafer, Larry E. Com §
Scherz, Zahava B-17
Schmidt French,

Barbara A. B-13
Schonberger, Ann K. C-3
Schultz, Jeffrey TRB
Shapere, Dudley A-6, A-8
Shaw, Jr., Edward L. A-14
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Shayer, Michael Com 9
Shemesh, Michael A-16
Sherwood, Robert D. Com 2,

Com 9, A-1, B-6, B-9

Shymansky, James A. Com 1,
Com 8, A-3, B-17

Siegel, Shirley B-17
Simonis, Doris Com9
Simpson, Ronald D. A-10,
B-2, B-16

Smith, Edward L. B-3
Smith, Walter S. Com 11
Stage, Elizabeth Com9
Staver, John R. Com §, B-7,
B-19,C-5

Stefanich, Greg P. C-6
Steiner, Jr., U.E. B-13
Steven, Scott M. A-14

Strawitz, Barbara Com 5, B-11
Stronck, David A-16
Stuessy, Carol L. C-6
Sungkatawat, Pranee B-8
Swami, Piyush B-20
Swift, J. Nathan Com 5, A-11
Swift, Patricia A-11
Talton, E. Lynn A-10, B-2
Tamir, Pinchas Com 9,
A-3, B-17

Thompson, Ertle  Com 1, B-22,
C-t1

Tobin, Kenneth Com9, A-4,
A-11,B-2,C-4

Tomkiewicz, Warren A-3
Treagust, David F. A-4,C-1
Trout, John S. A-10
Twiest, Meghan M. B-1

Ulerich, Sarah L. Com 2,
B-3,C-2

Vela, Pilar B-4
Voelker, Alan Com 11, B-8
Voss, Burton E. Com 11,
A-16, B-15

Wainwright, Camille L. A-18
Walberg, Herbert J. A-7
Walker, Constance B-14
Washton, Nathan S. Com 11
Waugh, Michael L. B-7
Wavering, Michael J. B-15
Webb, Melvin C-9
Welch, Wayne W. A-7
Westerback, Mary Com 11
Westmeyer, Paul Com?9
White, Arthur L. Com 4, A-1,
B-4, B-20

Wideen, Marvin C-7
Williams, Richard L.. Com 5
Williams, W.F. A-2
Willson, Victor L. Com 9
Wise, Kevin A-21
Wolfe, Lila F. B-21
Wright, Emmett L. Com 2,
A-6, A-8, A-17

Yannarella, Lilliana
Quesada B-15
Yap, Kueh Chin C-6
Yeany, Russell H. Com 1,

Com 9, A-7, A-14, A-22, B-7,C-6

Yore, Larry D. A-16
Zeidler, Dana Com 9, Com 11
Zeitoun, Hassan Hussein ~ B-16
Zuzovsky, Ruth A-3
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ADDRESS INDEX

Abder, Pamela F., University of West Indies, Trinidad & Tobago WEST INDIES

Abegg, Gerald, Boston University, Science Education Program, 605 Commonwealth Ave., Boston, MA 02215
Abraham, Michael R., 3627 Bellwood Drive, Norman, OK 73069

Adibe, Nasrine, School of Education, C.W. Post Campus, Long Island University, Greenvale, NY 11548
Aikenhead, Glen, University of Saskatchewan, Saskatoon, SK STN 0W0 CANADA

Amir, R., Israel Science Teaching Center, Hebrew University, Jersualem 91904 ISRAEL

Anderson, Charles W., Michigan State University, Department of Teacher Education, East Lansing, MI 48824-1034
Anderson, Hans O., 7636 S. Harmony, Bloomington, IN 47402

Anderson, Norman D., North Carolina State University, Box 7801 Poe Hall, Raleigh, NC 27695-7801
Anderson, Ronald D., University of Colorado, Campus Box 249, Boulder, CO 80309

Arzi, Hanna, Cornell University, Ithaca, NY

Atwater, Mary M., Atlanta University, Atlanta, GA 30314

Atwood, Ronald K., University of Kentucky, 122 Taylor Education Building, Lexington, KY 40502

Ault, Jr., Charles R., Indiana University, 202 Education, Bloomington, IN 47405

Baird, Hugh J., Brigham Young University, Box 72, McKay, Provo, UT 34602

Baird, William E., The University of Texas at Austin, Science Education Center, EDB 340, Austin, TX 78712
Baker, Dale R., University of Utah, Department of Educational Studies, Salt Lake City, UT 84112

Bandier, Wyllis, Florida State University, Computer Science, Tallahassee, FL 32306

Barrow, Lloyd H., University of Maine, 212 Shibes Hall, Orono, ME 04469

Barufaldi, James P., The University of Texas at Austin, Science Education Center, EDB 340, Austin, TX 78712
Bass, Joel E., Sam Houston State University, Huntsville, TX 77340

Beavis, Mary H., 4400 Avenida dal Sol N.E., Albuguerque, MN 87110

Beck, Essie, Jefferson Parrish School Board, 519 Huey P. Long Ave., Gretna, LA 70053

Bell, Paul, Pennsylvania State University, Chambers Building, University Park, PA 16802

Bell, Samuel R., Dept. of Elementary & Secondary Education, Bradley University, Peoria, IL 61625
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Berg, Ed van den, Sat-ya Wacona Christian University, Science Teacher Training Program, JI. Diponegora 54-58, Salatiga INDONESIA
Berger, Carl F., University of Michigan, 1110 School of Education, Ann Arbor, MI 48109
Berlin, Donna F., The Ohio State University at Newark, University Drive, Newark, OH 43055
Berty, Roland, University of Costa Rica, San Jose COSTA RICA, C.A.
Bethel, Lowell J., College of Education, University of Texas at Austin, EDB 216, Austin, TX 78712
Betkouski, Marianne B., Coliege of Education and Human Services, Division of Curriculum & Instruction,
University of North Florida, Jacksonviile, FL 32216
Bishop, Beth A., Michigan State University, 100 North Kedzie Hall, East Lansing, MI 48824-1034
Bitner, Betty L., Arkansas Tech University, 104 Crabaugh Hall, Russeliville, AR 72801
Blake, Anthony J.D., Riverina College of Advanced Education, P.O. Box 588, Wagga Wagga, New South Wales AUSTRALIA 2650
Blosser, Patricia, The Ohio State University, Columbus, OH 43210
Bodner, George M., Purdue University, Department of Chemistry, West Lafayette, IN 47907
Boehtke, Paul R., Dr. Martin Luther College, New Ulm, MN 56073
Boener, Charlotte M., 6818 Dixie Bee Road, Terre Haute, IN 47802
Bonnstetter, Ronald J., Science Education Center, University of Nebraska, Lincoln, NE 63588
Boram, Robert D., Parkview Adventist School, 4201 N. Eastern, Oklahoma City, OK 73111
Borich, Gary D., The University of Texas at Austin, Department of Educational Psychology, Austin, TX 78712
Bowyer, Jane, School of Education, Mills College, Oakland, CA 94613
Bransford, John, Vanderbilt University, Nashville, TN
Bratt, H. Marvin, Ohio State University, School of Education, Marion, OH 43302
Bredderman, Ted, Ohio State University, School of Education, Marton, OH 43302
Bridgeman, Dorothy J., University of Georgia, Department of Science Education, Athens, GA 30602
Buccino, Alphonse, Dean, College of Education, University of Georgia, Athens, GA 30602
Bunce, Diane M., University of Maryland, Department of Chemistry, College Park, MD 20742
Burns, Joseph C., University of Alabama in Birmingham, Department of Curriculum and Instruction, Birmingham, AL 39294
Butts, David P., University of Georgia, Department of Science Education, Athens, GA 30602
Butzow, John W., 136 Jackson Street, Indiana, PA 15701
Bybee, Rodger W., P.O. Box 8415, Aspen, CO 81612
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Byerly, James W., Cincinnati Public Schools, Walnut Hills High School, Cincinnati, OH 45207
Campbeli, James R., St. John’s University, Grand Central & Utopia Parkways, Jamaica, NY 11439
Campbell, Richard L., Florida International University, 11222 S.W. 128 Place, Miami, FL 33124
Capie, William, University of Georgia, Department of Science Education, Athens, GA 30602
Carter, Carolyn, Purdue University, Department of Chemistry, West Lafayette, IN 47907

Cate, Jean McGregor, Science Consultant, Norman Public Schools, Norman, OK 73069

Chadran, Sarath, Science and Mathematics Education Centre, Western Australian Institute of Technology, Bentley, Western Australia 6102 AUSTRALIA
Chen, David, Tel Aviv University, Ramat-Aviv 69978 ISRAEL

Chiapetta, Eugene L., Department of Cirriculum and Instruction, University of Houston-University Park, Houston, TX 77004

Choi, Byung-soon, University of Minnesota, 370 Peik Hall, Minneapolis, MN 55455

Chuapoco, Laureana G., Marikina Institute of Science & Technology, Manila, Philippines
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