
Organized to improve science teaching-through research

NE WS
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING

Thaddeus W. Fowler, Editor, University of Cincinnati, OH

P R E S I D E N T
William G. Holliday
University of Maryland at College Park

Providing Science Teachers with
Research-based Knowledge

NARST, AERA and others are presenting and pub-
lishing some excellent research that can help experi-
enced teachers improve their science teaching. For
example, the latest issue of Review of Educational
Research (RER) reports research and theoretical ad-
vances published by a variety of top scholars including,
of course, some members of NARST.

But this exciting work, according to Prawat in his
latest RER article, is not affecting the way science is
being taught in today's schools, frustrating science
education researchers and teachers alike. Perhaps
NARST needs to take a more proactive role by working
with teacher association, producing products and im-
plementing processes that integrate research-based
knowledge with experienced teacher know-how. This
can be done at gatherings of preservice and inservice
science teacher groups, through sophisticated teacher-
oriented publications and by encouraging schools ad-
ministrators and to provide teachers with school time
to read, discuss and make substantiated findings be-
come classroom realities.

In the past, neither NARST nor science teacher
associations have taken the initiative to establish link-
ages between what's happening in research with what's
happening in the classroom. As a result, research-
based articles of high quality seldom appear in such
popular teacher publications and NSTA's The Science
Teacher or NABT's American Biology Teacher.

NARST needs to work with its university colleagues
by establishing teacher education programs that provide
preservice teachers with both technological and intel-
lectual backgrounds in science education. Today, many
science methods courses are imited to providing pre-
service teachers with a bare-bones, first-aid style cur-
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1990 NARST Meeting in Atlanta
The program committee is excited about the upcom-

ing NARST annual meeting to held at the Atlanta Hilton
and Towers from April 8 through 11, 1990. The meeting
will feature presentations of research studies, symposia,
discussion panels, poster sessions, and keynote speak-
ers as well as opportunities for informal meetings and
discussions with fellow science education researchers.

The meeting will begin with two professional devel-
opment workshops on Sunday, April 8 at 2:00 p.m. Ken
Tobin and James Gallagher will lead a workshop on
qualitative research in science education and Art White
will conduct a workshop on the use of personal com-
puters for analyzing research data.

The first general session will be held on Sunday
evening followed by a reception for new members.
Presentations of papers, posters, symposia, and panels
will begin April 9, Monday at 8:00 a.m. The Awards
Luncheon will be on Tuesday, April 10.
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riculum on how to get through the school day-witn
too little attention focusing on the integration of re-
search-based knowledge with clinical experiences in-
cluding the reflective and managerial aspects of science
teaching. In the future, universities must train teachers
to read research, and apply its practical and sustainable
findings to classroom contexts.

NARST needs to convince teacher associations to
commit substantial resources toward research-based
projects such as increasing the editorial staff respon-
sible for working with authors of research-based pieces.
This action can facilitate the creation of exemplary
research-based publications in our field. Historically, this
has proven to be a difficult task. The linkage of research-
based knowledge in science education to science
teaching has often failed, resulting in the publication
of some unreadable works of questionable validity.

NARST needs to inspire its membership to write
manuscripts for teacher associations, presenting re-
search-based knowledge in a useable form for today's
busy teachers. These professionals cannot be expected
to ferret out this practical knowledge from their libraries
and integrate it into their teaching practices, given their
inadequate university training in this regard and the
unreasonable work loads currently demanded by their
schools.

Today's researchers can help by submitting manu-
scripts so that editors of teacher publications can initiate
the peer review process followed by author revisions.
Manuscripts may cover such topics as "why it's more
important what the student is actively doing than what
the teacher is doing" and "why minds on is more
important than hands on." These works then can be
modified to fit the stylistic format of each teacher pub-
lication.

In contrast to science education, researchers in read-
ing education continue to do a good job of informing
a large portion of reading teachers about timely de-
velopments. Specifically, the International Reading As-
sociation (IRA) has contributed a great deal to teachers'
understanding about the application of research to
classroom contexts. The IRA publishes research-based
works in its periodicals (e.g., The Reading Teacher,
Journal of Reading) and in its books (e.g., Becoming
a nation of readers). Our teacher associations serving
teachers with similar interests have contributed com-
plementary works including the National Council of
Teachers of English's (NCTE) book Counterpoint and
Beyond: A Response to Becoming a nation of readers.
Such analogous publications produced by science
teacher associations may have a similar value-provid-
ing science teachers with stimulating and informed,
research-based discussions including constructive and
provocative debates about competent classroom prac-
tices.

The consequences of failing to provide science teach-
ers with research-based knowledge is manifested in

the everyday faddisms so prevalent in classrooms and
other areas of education, as described in Robert Slav-
in's excellent generic article in this year's June issue
of Phi Delta Kappan. Slavin describes how so many of
the recent "gee whiz" innovations have failed to match
the expectations of teachers. He reasons that the fail-
ures of many faddisms are due in large part to teaching
strategies and programs with shaky research bases
and imcompetent classroom implementations, resulting
in wasting large amounts of money, time and learning
opportunities. He includes in his list of failed programs
popular versions of "cooperative learning," mastery
learning, open school plans, and Madeline Hunter's
model of instructional theory into practice. Such her-
alded panaceas in their sometimes implemented form
promised much more than the research suggested in
the first place, and not surprisingly, delivered an awful
lot less to teachers.

But editors and other teacher-oriented association
officials in our field can't accomplish very much without
our full cooperation. NARST, as the leading world-wide
research organization in science teaching, must be-
come proactive by doing more to stop the spread of
folklore and unsubstantiated innovations and increase
our cooperation with school and university administra-
tors, and teacher associations' editors.

1990 Conference Registration
Materials
April 8 - 11, 1990

The 1990 Annual Meeting will be held at the Atlanta
Hilton and Towers Hotel from April 8 to April 11. The
meeting will begin with two professional development
workshops at 2:00 on Sunday afternoon, April 8. There
is an additional charge for these workshops to cover
the cost including materials. The first general session
is scheduled for Sunday evening at 7:00 to be followed
by a reception at 9:00 p.m. Registration materials are
being mailed on December 10, 1989. To preregister for
the conference, please complete and return the reg-
istration form with appropriate fees paid in U.S. funds.
The deadline for preregistering is March 10, 1990. The
form at the bottom of this page may be used to pre-
register if you have not received a registration packet.

Hotel reservations should be requested directly from
The Atlanta Hilton and Towers. If you phone in your
reservation [(404) 659-2000], be sure to identify yourself
as a member of NARST registering for our annual
meeting so that you receive the special room rates of
$109.00 plus tax for a single or a double room. If you
plan to attend NSTA before the NARST meeting, you
will be able to stay at the hotel for these same rates.

I will be pleased to answer questions about confer-
ence preregistration procedures or procedures for re-
serving a room. My office phone number is (513) 556-
3582 and my home number is (513) 729-1834.



REGISTRATION FORM

1990 ANNUAL MEETING
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING

The Atlanta Hilton and Towers
Atlanta, GA

April 8 - 11, 1990

Registration fee includes the Annual Awards
Luncheon
I wish to preregister as: (check one)

Member @ $70.00
(on site registration fee $80.00)
Emeritus Member @ $20.00
(on site registration fee $31.00)
Student Member @ $20.00
(on site registration fee $31.00)
Non-Member @ $85.00
(on site registration fee $96.00)

Total Payment Enclosed $

I also wish to register for the following Professional
Development Workshop scheduled for Sunday, April 8
from 2:00 to 5:00 p.m.

Interpretive Research in Science Education with Dr.
James Gallagher and Dr. Kenneth Tobin.
Registration fee, $10.00 / Student Members, $5.00.

Use of the IBM PC for Data Analysis in Science
Education Research with Dr. Arthur White.
Registration fee, $10.00 / Student Members, $5.00

PLEASE PRINT - ABBREVIATE AS NECESSARY Provide Complete Mailing Address Including ZIP Code.

Name (Last, First)

Mailing Address City State ZIP

Country

Please return the completed registration form with the appropriate fees to
Dr. Glenn Markle

NARST
University of Cincinnati

Cincinnati, OH 45221-0002.
Checks or money orders in U.S. funds should be made payable to NARST.

Thank you.
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Delta Travel Discounts
Delta Air Lines Special Meetings network is pleased

to have the opportunity to offer its personalized services
for your upcoming meeting. We specialize in coordi-
nating travel arrangements for meetings and strive to
provide the best service possible at the lowest appli-
cable fares available.

Provisions have been made to allow a 5 percent
bonus off most Delta domestic published fares, if all
rules and conditions of the air fares are met. Some
promotional fares with discounts greater than 75 per-
cent off the normal round trip day coach fares may not
be included in this offer.

For passengers not qualifying for published dis-
counts, a 40 percent discount will be offered on Delta's
domestic system for travel to the meeting. For travel
into or out of Canada, attendees will receive a 35
percent discount. This discount will be based on the
full nondiscounted round trip coach rates. To take ad-
vantage of these fares, follow these simple rules:
1. Valid for travel: April 5-14, 1990, inclusive.
2. Valid for travel into: Atlanta, Georgia.
3. Tickets must be purchased at least 7 days prior to

departure.
4. This discount has limited seat availability.
5. Valid for travel round trip on Delta only.
6. Call Delta or have your Travel Agent call 1-800-221-

1212, and ask for Special Meetings Network. We are
open daily from 8:00 a.m. to 11:00 p.m. Eastern Time
and will be happy to assist with your reservations.

7. Refer to File Reference Number: D28027.

International Conference on the
History and Philosophy of Science
and Science Teaching Journals
Available

An International Conference on the History and Phi-
losophy of Science and Science Teaching was held on
November 5-10, 1989 at Florida State University. During
the conference over 150 papers were presented. Phi-
losophers, historians, teacher educators, and scientists
from 18 countries and 28 U.S. states were in atten-
dance. The proceedings of the conference are pub-
lished in a collection of several journals. A limited
number of the journals are still available for purchase.
These journals were published prior to the conference
so the attendees could prepare for the meeting. The
journals that are available are: Interchange, ($10);
Synthese, ($10); Studies in Philosophy and Education,
($10); Educational Philosophy and Theory ($10); Pre-

A three volume set of proceedings of the conference
will be published soon and can be ordered now. These
include: Post-Conference Proceedings, ($15); Science
Education, ($10); International Journal of Science Ed-
ucation, ($10).

Send requests to: Kenneth Tobin, 203 Carothers Hall,
Florida State University, Tallahassee, FL 32306, [(904)
644-2792]. Checks need to be made payable in U.S.
funds to Florida State University.

NARST MONOGRAPHS AVAILABLE
A Theory of Instruction: Using the Learning Cycle
to Teach Science Concepts and Thinking Skills, A.
Lawson, M. Abraham, and J. Renner, $6US
Learning Environment Research in Science Class-
rooms: Past Progress and Future Prospects,
B. Fraser, $6US
Send orders with check payable to NARST to Glenn
C. Markle, NARST Executive Secretary, College of
Education, University of Cincinnati, Cincinnati, OH
45221-0002

NARST Monographs Order Form
Please send me the following:

copy(ies) of A Theory of Instruction at a cost
of $6US each

copy(ies) of Learning Environment Research
in Science Classrooms at a cost of $6US each
Name:
Address:

ZIP
SPECIAL OFFER FROM NSTA

The National Science Teachers Association has pub-
lished A Practical Guide to Modern Methods of Meta-
Analysis by Larry V. Hodges, James A. Shymanski,
and George Woodworth. The list price for this book
is $9.50. As a member of NARST, you can purchase
the meta-analysis guide at the special price of $8.55,
if your order is submitted on the following order form.
All orders should be mailed to Dr. Glenn Markle,
Executive Secretary, NARST University of Cincinnati,
Cincinnati, OH 45221-0002. Enclose a check or
money order payable in US funds to NARST

Meta-Analysis Order Form
Please send me copy(ies) of A Practical Guide
to Modern Methods of Meta Analysis by Hodges,
Shymanski, and Woodworth at the special NARST
member cost of $8.55.
Name:
Ad dress:

ZIPConference Proceedings, 358 pages, ($15).
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Research Matters... To the Science Teacher
COMPUTER-BASED
TECHNOLOGY IN
COLLEGE SCIENCE
LABORATORY
COURSES
By William H. Leonard

The microcomputer introduces several applications of computer-
based technology to laboratory instruction in college science
courses. Almost as soon as the microcomputer was used for science
instruction, faculty, especially those in the physical sciences, began
the development of computer-based applications. Furthermore,
there are some interesting reports in the literature that describe the
use of this technology and/or report the effects of computer-based
instruction on student learning. This article reviews the recent
literature on the use of microcomputer applications in college
science laboratory courses with a focus on student educational
outcomes.

Currently there are two major uses of computer-based technology
in college laboratory courses: (1) direct instruction of laboratory
concepts by simulation using traditional computer-assisted instruc-
tion (CAI) or by a more advanced version of CAI using an
interactive videodisc system (IVI) and (2) using the microcomputer
for data analysis and/or input of data with laboratory instrumen-
tation interfaced to the microcomputer. The following discussion
is divided into these two areas.

There are numerous studies using (CAI) in college science in-
struction, but only a few reports of use in conjunction with
laboratory instruction specifically. In one study, students in an
introductory chemistry laboratory course who used computer sim-
ulated experiments for four different laboratory investigations (ki-
netics, absorbance spectroscopy, emission spectroscopy, and equi-
librium) did as well or significantly better than students performing
the traditional laboratory investigation on the same topic. The CAI
group also spent significantly less time learning the material (Calvin
and Lasgowski, 1978). Curtis (1986) used a software system de-
signed to teach students how to fit simple response functions to
experimental data. Using modern data analysis techniques was
found to help students with low and low-average mathematical
skills more than it helped students with high skills. Miller (1986)
found no differences in achievement or attitudes due to student
use of CAI materials in a community college biology laboratory
course.

Microcomputers interfaced laser videodisc players provide a com-
bination of the advantages of the microcomputer and traditional
television or videodisc images. The result of interfacing these two
technologies permits a high level of interactivity between the com-
puter and student, and high resolution, life-like video images of

natural phenomena (Leonard, 1987a). In comparison of interactive
videodisc versus the traditional laboratory to teach physical prin-
ciples of standing waves and strings, no difference was found on
pretest/posttest gains between the two groups of students, but that
students in the two groups used different strategies to separate and
control for variables based on the physical nature of the instruc-
tional materials available (Stevens, 1985). Waugh (1987) randomly
assigned two groups of chemistry students studying equilibrium to
either a traditional laboratory activity or simulation with an in-
teractive videodisc system. The latter group scored significantly
better on both laboratory quizzes and on their laboratory reports.
Similarly, a large group of non-major biology students were assigned
to either traditional laboratory exercises or simulations on an
interactive videodisc system to learn about cellular respiration and
about biogeography. Results showed no statistically significant
differences between the groups on laboratory quizzes, laboratory
reports, or laboratory final exam. Opinion data on a questionnaire
indicated that students felt the videodisc instruction gave them
more experimental and procedural options and more efficient use
of instructional time than did conventional laboratory instruction.
Students indicated interactive videodisc was equivalent for general
interest, understanding of basic principles, help on examinations,
and attitudes toward science. The conclusiqn was that interactive
videodisc can, in some cases, provide comparable instruction to
the wet laboratory (Leonard, 1987b & 1988a).

One of the most exciting developments in laboratory instruction
is the interfacing of laboratory measurement devices to a micro-
computer. Nicklin (1985) found that many physiological experiments
could be improved and made more accurate by interfacing common
physiological instruments to a microcomputer. He also found that
the microcomputer could act as a "lab partner" for students
working individually on an experiment and that interfacing was
not expensive. Old kymograph transducers interfaced with micro-
computer-based workstations for undergraduate physiology labo-
ratories were found to be very functional and successful (Rhodes,
1986). Morgan, Markell, and Feller (1987) have given a complete
description of interfacing muscle physiology measuring devices to
a microcomputer. One of these is a pistol grip transducer that is
used to study contraction of the human trigger finger muscles. An
excellent and illustrative guide for inexpensively constructing inter-
faces for twelve common laboratory instruments such as a therm-
istor, motion time, pH meter and humidity meter has been prepared
by Vernier (1987). A simple and inexpensive interfacing kit, called
Science Toolkit, is available from Carolina Biological Supply and
other science supply companies. The basic module for the Apple
II sells for $70 and contains experiments in biology, chemistry,
and physics. Additional modules for speed and motion, earth-
quakes, and human physiology are available for $40, each with
additional experiments. A variety of other commercial interfacing
kits are available as well. For example, IBM is developing a Personal
Science Laboratory (PSL) that can be used in college science
laboratories.

There are educational benefits of using instruments interfaced
to a microcomputer in the laboratory. These benefits include,
reducing cost, improving effectiveness, saving student time (and
thus preventing boredom), learning to use state-of-the-art scientific
instrumentation, simplifying data analysis, making experimental
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results more meaningful by allowing students to perceive relation-
ships between independent and dependent variables as the exper-
iment is completed, allowing students to more effectively compre-
hend abstract concepts, and providing opportunity for developing
problem solving skills (Leonard, 1988b).

Ideas for classroom interfacing come from scientific research.
Among those ideas being developed in research that may have
interesting applications for the classroom are trackers for eye, head
and hand.gestures, tracers of eye direction and focus tracking, and
voice recognition and synthesis (Foley, 1987). IBM currently has
an interactive system capable of recognizing 20,000 words (98%
of the typical English-speaking vocabulary). The development of
much more powerful microcomputers, CD-ROM, and image cap-
turing by microcomputers will soon be available for classroom use.
Future possibilities for laboratory interfacing are almost unlimited.

The recent development and research on applications of computer
technology for laboratory instruction in college science courses does
suggest that applications of computer technology in the laboratory
classroom is here to stay and that science faculty will continue to
develop new applications for instruction. The temptation to tinker
with this new technology is almost irresistible. The demonstrated
educational benefits of computer applications for student learning
also appears to be equivalent to or better than conventional
laboratory instruction.

Recommendations to the Science Teacher
The first recommendation is that you try computer-based tech-

nologies in your laboratory courses. The interfacing instrumenta-
tion, for example, is not expensive and a teaching laboratory needs
only one to a few microcomputers. Interfacing has been found to
be useful and motivational in physiology, biology, chemistry, earth
science, and physics laboratory courses. Other computer-based
technologies, such as interactive videodisc and computer laboratory
simulation are useful as well.

A second recommendation is that you experiment with creative
applications of computer-based applications in your laboratory
course. Your students can be creative as well. Adding this new
dimension of technology to your laboratory investigations has all
of the advantages listed above.

Finally, you are encouraged to share the results of your creative
efforts with computer-based technologies in your laboratory courses
through the science teaching journals. We can all help each take
full advantage of these exciting technologies.

William H. Leonard is a Professor of Science Education and
Professor of Biology at Clemson University, Clemson, SC 29634.
He is a member of the National Association for Research in
Science Teaching, an organization dedicated to improving science
teaching through research.
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The National Association for Research in Science Teaching is an
organization that seeks to improve science teaching through re-
search. For further information, contact the NARST Executive
Secretary:
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401 Teacher College
University of Cincinnati
Cincinnati, Ohio 45221

For further information on this topic, contact Dr. Joseph D.
Novak, Department of Science and Mathematics Education, Cor-
nell University, 404 Roberts Hall, Ithaca, New York 14853-5901.
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Research Matters... To the Science Teacher
USING INQUIRY
LABORATORY
STRATEGIES IN
COLLEGE SCIENCE
COURSES
By William H. Leonard

Systematic observations of college science laboratory classes in
a large midwestern university during the late 1970s revealed that
students were, for the most part, performing cookbook-like lab-
oratories and were not learning the process skills of science. Instead,
students spent a significant amount of laboratory time listening to
the instructor transmit information. These observations are prob-
ably typical of most university laboratory courses in the sciences
and that the use of investigative laboratory teaching strategies at
the college level lagged behind those used in the secondary and
elementary schools (Kyle, Penick and Shymansky, 1979). There are
reports in the literature that most standard laboratory experiments
in introductory college science courses contain directions to be
followed explicitly so the experiment will generate usable data
(Stewart, 1988). Stewart contends that if students are permitted to
design their own experiments, the laboratory protocol becomes
more important than the laboratory report, and time spent planning
and organizing the experiment becomes more important than time
spent ascertaining whether or not the results are as expected. Fogle
(1985) states that introductory college students do not understand
the nature of scientific questioning, and that common misuse of
the terms hypothesis, fact, and theory is symptomatic of student
misconceptions. He maintains that students must be allowed to
experience scientific thinking firsthand.

During the past decade, some interesting experimental studies
developed and tested alternative approaches to the traditional lab-
oratory investigation. Most of the innovative approaches are mod-
ifications of the inquiry model and employ discovery or inductive
approaches to learning. Utilization of science process skills, such
as hypothesis formation, identification and manipulation of exper-
imental variables, and inferring from data are characteristic of
these newer approaches.

In one such study, students in a physical science class for
elementary education majors employed concrete, manipulative lab-
oratory experiences to learn about measurement, pressure, Archi-
medes' principle, machines and electricity. This class showed greater
achivement on some of the concepts, a greater comprehension of
all areas taught, and better attitudes toward science than a similar
class taught without the manipulative laboratory experience (Splick-
ler, 1984). Kern and Carpenter (1984) found a field-oriented, on-
site, instructional approach to geology produced significantly more
interest and enjoyment than a traditional laboratory approach. The

laboratory approach associated with a learning center approach
for college geology was found to have a significantly greater effect
on short-term learning than did a more conventional laboratory
approach (Tofte, 1982).

A number of studies of inquiry laboratory approaches have been
done in introductory biology. Lawson and Smitgen (1982) found
that a series of laboratory investigations to teach formal reasoning
was found to improve significantly the ability of students to use
formal operational thought. Similarly, cognitive development of
college, non-major, biology students was found to be promoted by
a laboratory program that emphasized investigation and accounted
for limitations of student cognitive ability (Journet, Young, Stanley,
and Scheibe, 1987). Walosz and Yeany (1984) found that training
in integrated science process skill development improved the per-
formance of college biology students in the use of integrated science
process skills. A successful inquiry strategy developed originally
by the Biological Sciences Curriculum Study (BSCS) was adapted
for use in a university general biology laboratory program and
tested experimentally for an entire semester against a well-estab-
lished commercial program which was highly directive (Leonard,
1986). The BSCS orientation made systematic use of science proc-
esses, development of concepts via questioning and requirements
of the student to make procedural decisions. The commercial
approach primarily required following instructions exactly as stated
and answering a few very specific questions. Students using the
BSCS orientation scored similarly to those using the commercial
approach on a pretest of selected biology laboratory concepts, but
scored significantly higher on a post-test (Leonard, 1986). This
study was later replicated with students at two small, private
colleges. Again, the group using the BSCS orientation scored
significantly higher on a test of biological laboratory concepts at
the end of the semester (Hall and McCurdy, 1988). Finally, an
extended discretion laboratory approach in which students were
required to determine their own investigatory procedures and strat-
egies was tested experimentally against a more directive laboratory
approach in university general biology. Even though the former
approach placed much greater demands on student creativity and
decision making, student scores between the two groups on learning
measures given at the end of the semester did not differ significantly.
One conclusion is that students can learn at least as much when
given fewer procedural directions on laboratory investigations
(Leonard, 1984).

Studies on the use of investigative or inquiry approaches in
college science laboratory courses suggest the following.

* Inquiry laboratory strategies are more student-involved and
more inductive than traditional approaches.

* Inquiry laboratory strategies contain less direction and give
the student more responsibility of determining procedural op-
tions.

* Inquiry laboratory strategies require studentsto make more
extensive use of science process skills.

* Inquiry laboratory strategies produce significantly greater ed-
ucational gains than traditional approaches.

* Inquiry laboratory strategies appear to work equally well for
college students of all ability levels, not just the very academ-
ically talented.

Students appear to prefer inquire-style instruction as well. A
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survey of 600 students in introductory, non-major science courses
showed a clear preference for investigative laboratory activities to
the standard, structured activities (Davis and Black, 1985). Inquiry
laboratory programs have been found to be workable. For example,
research supports recommendation for maintaining the spirit of
inquiry in large-enrollment college laboratory classes, for designing
process-oriented laboratory investigations, for reducing the cook-
book from commercial laboratory investigations, and for helping
laboratory instructors become better teachers (Leonard, Journet
and Ecklund, 1988).

Meaningful laboratory instruction in college science courses ap-
pears to be distinguished from traditional strategies in at least
three ways.

Students are engaged in a number of the science inquiry
processes, such as observing, classifying, measuring, com-
municating, collecting and organizing data, inferring from
observations, hypothesizing, manipulating experimental vari-
ables, analyzing data, and drawing conclusions from data.
Students have the opportunity to manipulate experimental
materials, thus providing a "hands-on" experience.
Students learn in an experimental manner specific scientific
concepts, such as "plants have cess walls and animals do not"
or "some chemical reactions need heat to take place and/or
some give off heat."

Recent research on investigative learning approaches in college
science laboratory courses looks encouraging. Much more devel-
opment of laboratory curricula using inquiry approaches and re-
search which experimentally compares them to existing approaches
is still needed. There is a definite trend toward wider use of inquiry
laboratory strategies in college and university science courses. The
use of such strategies is justified by recent research.

WilliamoH.iLeonard is Professor of Science Education and
Professor of Biology at Clemson University, Clemson, SC 29634.
He is a member of the National Association for Research in
Science Teaching, an organization dedicated to improving science
teaching through research.
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to have his/her name placed in nomina-
tion and to serve if elected.
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Peter A. Rubba, Pennsylvania State

University

PRESIDENT ELECT
NOMINATIONS
The two candidates that have been nom-
inated for President Elect are Anton E.
Lawson and Russell H. Yeany.
ANTON E. LAWSON

Anton E. Lawson is currently Professor
of Zoology at Arizona State University
and Director of the Program for the En-
hancement of Biology Teaching in Ari-
zona. During the past 20 years, Lawson
has been a regular contributor to the
Journal of Research in Science Teaching.
His contributions have three times, in
1976, 1985 and 1987, been awarded the
prestigious JRST Award for the most sig-
nificant contribution to the journal for that
year. In 1986 Lawson was the first recip-
ient of NARST's highest award, its Dis-
tinguished Contributions Award, for his
"outstanding and substantial contribu-
tions to the field of science education
through research."

Lawson is a 1967 BS graduate in zo-
ology of the University of Arizona, a 1969
MS graduate in marine ecology of the
University of Oregon, and a 1973 Ph.D.
graduate in science education of the Uni-
versity of Oklahoma. Lawson has held
research positions at Purdue University
and the University of California-Berkeley
prior to assuming his faculty position at
Arizona State. He has published exten-
sively in the fields of psychology and
educational psychology as well as in sci-
ence education with over 140 publications
to his credit. He has written eight books
including Using the Learning Cycle to
Teach Science Concepts and Thinking
Skills, The Psychology of Teaching for
Thinking and Creativity Biology: A Criti-
cal Thinking~ Approach, and Basic Bio-
logical Theories.

Currently associate editor of the Jour-
nal of Research in Science Teaching and
member of NARST's Distinguished Con-

tributions Award Committee, Lawson has
served as associate editor of School Sci-
ence and Mathematics, as a member of
the NARST Executive Board, the JRST
Editorial Board, the Association for the
Education of Teachers in Science Edito-
rial Board, and the Publications Panel of
the National Association of Biology
Teachers. Lawson has also presented pa-
pers at numerous national and interna-
tional conferences including the recent
United States-Japan Seminar on Science
Education in Japan, the International Ad-
olescent Development Seminar in Eng-
land, and the Symposium on a Unified
Conception of Thinking in British Colum-
bia. In 1981, the Association for the Ed-
ucation of Teachers in Science recog-
nized Lawson as its Outstanding Science
Educator of the Year for his many con-
tributions to the field of science teacher
education.
RUSSELL H. YEANY

Dr. Yeany holds the Ph.D. from the
University of Colorado and a Master's
degree and a Bachelor's degree in biol-
ogy from Clarion University. Currently he
is on leave as Head of the Science Ed-
ucation Department at the University of
Georgia while serving as interim Director
of the School of Teacher Education at
the University of Georgia, where he holds
the rank of Professor of Science Edu-
cation.

During his tenure at Georgia, he has
developed and taught courses in the Sec-
ondary Science Teacher Program and
served as Coordinator of the Science Ed-
ucation Research and Evaluation Labo-
ratory. He currently coordinates all of
Georgia's funding related to science in
institutions of higher education under the
U.S. Office of Education program.

Yeany's research interests have lead to
numerous publications in three areas: in-
fluences on teachers' science teaching
strategies; the effects of diagnosis and
prescription on science learning; and the
assessment of and influences on science
process skill learning. He is a regular
presenter at national, regional, and state
meetings reporting research related to
the teaching and learning of science and
the preparation of science teachers. In
addition to his research skills and inter-
ests, Yeany has had considerable involve-
ment in the evaluation of large-scale sci-
ence education projects. He has served
as principal evaluator of projects funded
by the National Science Foundation, the
National Science Teachers Association,
the U.S. Department of Education, and
many state agencies.

Yeany has been a member of NARST
since 1972. During that time, he has
served on numerous committees and the
JRST Editorial Board. He was elected to
the Executive Board in 1981 and served
as Editor of the Journal of Research in

Science Teaching from 1984 through
1989.

The Association for the Education of
Teachers of Science recognized Yeany
as the Outstanding Science Educator of
the Year in 1977 and presented him with
the AETS Research paper Award in 1984.
He received the NARST Research Ap-
plication Award several times and was
presented with the NARST Outstanding
Paper Award in 1986.

BOARD MEMBERS
AT LARGE

The following nominations have been
made for members of the Board. The
persons nominated are Pamela Fraser-
Abder, Dorothy Gabel, Thomas R. Ko-
balla, and Peter A. Rubba. Two positions
will be available starting in 1990. Board
members serve for a term of three years.

PAMELA FRASER-ABDER
Pamela Fraser-Abder earned her un-

dergraduate degree in Natural Science
from the University of the West Indies,
St. Augustine Campus; her M. Ed. in
Science Education with a minor in Edu-
cational Psychology in 1976 and her
Ph.D. in Science Education in 1982, both
from the Pennsylvania State University.
She also holds a Post-Doctoral Certificate
in Human Resources and Education
Planning.

Abder recently joined the Faculty of
Science, Mathematics and Statistics De-
partment of the School of Education,
Nursing, Health and Arts Professions of
New York University, after spending 12
years as a lecturer in Science Education
at the Faculty of Education, U.W.I. St.
Augustine, Trinidad. Her main goal at
N.Y U. is to provide academic and pro-
fessional leadership in the area of sci-
ence and technology in an urban envi-
ronment through teaching, research and
development, and community service
with particular emphasis on women and
minorities.

Her research interests include urban
science and techology teaching and
learning at the elementary, secondary,
and tertiary levels; and problems related
to science curriculum development, im-
plementation, and evaluation, teaching,
and learning in multicultural communi-
ties. Her publications include 17 books
(workbooks, teacher's guides, and text-
books) on elementary science now used
in the Caribbean and Africa, a UNESCO
Sourcebook of Science Education Re-
search in the Caribbean, and research
articles in national and international jour-
nals.

Abder has presented papers yearly at
the NARST annual meeting, and served
as chair and/or discussant for NARST
sessions. She has served on the ad hoc
Committee on International Issues since
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its inception, chairing this Committee Tor
the last two years. She is also one of the
founder members of the Consortium of
Science Education Research in Latin
America, the United States, and the Car-
ibbean.

DOROTHY GABEL
Dorothy Gabel is Professor and Coordi-
nator of Science Education at Indiana
University in Bloomington. She recently
returned to Indiana University after
spending 20 months at the Program Di-
rector for the Teacher Preparation Pro-
gram at the National Science Foundation.

Gabel received her baccalaureate de-
gree in chemistry from Rosary College
and her master's degree and doctorate
from Purdue University. She is past pres-
ident of the Hoosier Science Teachers
Association, was Research Division Di-
rector of the National Science teachers
Association, and is currently president of
the School Science and Mathematics As-
sociation.

She has been involved in classroom
research since 1972 and has been the
recipient of NARST's Award for Outstand-
ing Research emphasizing Classroom
Applications four times. She has also
received the JRST Award twice.

In addition to many research reports,
Gabel's publications include an introduc-
tory science textbook for elementary ed-
ucation majors, a high school chemistry
problem solving text, and a high school
chemistry textbook. Gabel was the author
of the Summary of Research in Science
Education for 1978, and is an author and
editor of NSTA's publication on What Re-
search Says to the Science Teacher
About Problem Solving.

Gabel's activities in NARST include
serving on the Financial Advisory Com-
mittee, the editorial board of JRST the
Program Committee, and the Research
Committee, as well as presenting re-
search reports at most annual meetings
and publishing in the Journal of Research
in Science Teaching.

THOMAS R. KOBALLA, JR.
Thomas R. Koballa, Jr. is an Associate

Professor at the Science Education Cen-

ter, The University of Texas at Austin. He
holds a B.S. in biology and M.A. in sci-
ence education from East Carolina Uni-
versity, and a Ph.D. in Curriculum and
Instruction/Science Education from The
Pennsylvania State University.

Koballa joined the faculty of the Sci-
ence Education Center, UT-Austin, after
one year on the faculty at Pikeville Col-
lege, Kentucky. At UT-Austin he teaches
undergraduate and graduate courses in
science education and directs graduate
student research. He is the recipient of
research and teacher training grants from
the National Science Foundation, the
University Research Institute of the Uni-
versity of Texas, and the National Science
Teachers Association. Koballa has au-
thored and/or co-authored more than 30
articles and book reviews in the Journal
of Research in Science Teaching, Sci-
ence Education, and School Science and
Mathematics, and has served as editor
of the Attitue Research in Science Edu-
cation Newsletter

Koballa has been an active NARST
member since 1981. His service to the
organization includes membership on the
JRST Editorial Review Board (1984-1988),
the JRST Awards Committee (1983-1986),
the NARST Program Committee (1985-
1987), and the NARST Research Com-
mittee (1986-1988). Koballa's research in-
terests in persuasive communication de-
sign and attitude change are reflected in
his recent contribution to the NARST Re-
search Matters to the Science Teacher
series entitled "Changing and Measuring
Attitudes in the Science Classroom."

PETER A. RUBBA
Peter A. Rubba is an Associate Pro-

fessor of Science education and of Sci-
ence, Technology and Society at The
Pennsylvania State University. He holds
a B.S. in Chemistry/Math from Ashland
College (1969), and a M.A. in History and
Philosophy of Science (1974) and an
Ed.D. in Science Education (1977) from
Indiana University-Bloomington. He is a
former chemistry, general science, and
physics teacher. Rubba joined the faculty
at Penn State in 1984 after eight years

on the faculty of science education at
Southern Illinois University at Carbon-
dale.

At Penn State, Rubba teaches under-
graduate and graduate level science ed-
ucation courses. He has served, since
1988, as Professor in Charge of Science
Education. He formerly served as the first
director of the Center for Education in
Science, Technology and Society (1985-
1988). His research focuses on the inte-
gration of STS and science instruction at
the middle/junior high and high school
levels, and teacher development in STS
education.

Rubba has published in the American
Biology Teacher, Bulletin of Science,
Technology and Society, Journal of
Chemical Education, Journal of Research
in Science Teaching, Science Education,
School Science and Mathematics, The
Science Teacher and other professional
journals, and has written for NSTA and
AETS publications. He has been a fre-
quent presenter at AETS, NARST NSTA,
TLC, and state level professional meet-
ings.

Rubba's interest in science teacher ed-
ucation is highlighted in teacher educa-
tion grants he has received, including
among them seven NSF teacher en-
hancement projects, six state level
teacher training grants, and awards from
ACTION, as well as grants from the GTE
Education Foundation to support Minority
Doctoral Fellowships in Science and
Mathematics Education. He has, in ad-
dition, received research grants from the
U.S. Department of Education and pri-
vate foundations.

Rubba's recent service to science ed-
ucation professional organizations
inicudes: membership on the planning
committee for the December 1989 NSTA
Regional Convention in Atlantic City, the
AETS Board of Directors, the SSM review
panel, and chair of the Program Com-
mittee for the AETS portion of the 1987
NSTA Area Convention in Pittsburgh. His
service to NARST includes membership
on the NARST Awards Committee (1979-
1981, 1984-1987), the JRST Editorial Re-
view Board (1985-1989), and the NARST
Program Committee (1987-present).

Keynote addresses will be presented by Iris Weiss
who will discuss the proposed evaluation of the NSTA
Scope and Sequence project, Ernst von Glasenfeld
who will speak on constructivists perspectives on sci-
ence education, and Jo Ellen Roseman who will de-
scribe phase 2 of the AAAS Project 2061.

Registration materials for the annual meeting will be
mailed to all members on December 10, 1989. All who
plan to attend the annual meeting are urged to prere-
gister to take advantage of the lower registration fee
(and to improve the efficiency of the registration desk
at the annual meeting!).

Call for Topics and Authors
Research Matters

The Research Matters section of NARST News helps
to translate research into practice. Reprints of these
papers are distributed at NSTA conventions and are
used as readings in many science education courses.
If you have suggestions for topics or would like to be
an author, please contact Francis Lawrentz, Department
of Curriculum and Instruction, University of Minnesota,
Minneapolis, MN 55455.
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