
A cadre of twenty-three high school
chemistry teachers underwent a week of
Active Chemistry training in August in
Bozeman, Montana.  The lovely campus
of Montana State University provided the
setting and the participants enjoyed the
modern laboratory facilities of the chem-
istry department.  The group was selected
from a much larger group of teachers
who applied to participate in this phase
of the NSF-sponsored grant.  The difficult
selection process was guided by multiple
criteria such as:  years of experience
teaching chemistry, experience and famil-
iarity with  “inquiry,” and diversity in
school size (large vs. small), setting
(urban vs. rural), and regional.  

Arthur Eisenkraft, Project Director, 
led the week-long training process and
guided the intro-
duction of the
Active Chemistry
approach and
instructional
methodology.  The
Active Chemistry
program elements
were outlined and
the research upon
which the program
is based were pre-
sented on the first
day.  Teachers then
grouped into four-
member teams to
work together
throughout the
week as they
became “experts”
in their group’s
assigned chapter.

They were asked to not only present
their Chapter Challenge (group project)
to the larger group at the end of the
week, but to present how the various
activities (labs) within each of their chap-
ters led to their final project.

Each morning, Field Coordinator Jean
Pennycook (see companion article) led a
warm-up activity to engage the group and
to set the stage for the collaborative
process.  Members of the evaluation
team, Frances Lawrenz and Nate Wood
were present to describe the data collec-
tion system and how the pilot teachers fit
into the bigger picture.   The other princi-
pal investigators for the project, Barbara
Zahm, Darlene Schuster, and Gary
Freebury, as well as Donna McGrail,
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CHEMISTRY Pilot Teachers Training in Bozeman

An Overview
Active Chemistry is a standards-

based, National Science Foundation
funded, full-year curriculum that is
being developed in association with
leading educators, scientists, engineers,
and institutions. Our goal is to
improve the literacy of our student
population in science. Active
Chemistry embraces the idea that ALL
students can have success in chemistry.
Active Chemistry is strongly correlated
with what we want students to know
and to be able to do. It incorporates
research on how people learn and
what engages students intellectually.✎

The Active Chemistry
Curriculum is:

• Based on a scientific inquiry 
approach to learning. 

• Built on a problem-based 
learning model. 

• Derived from current science 
education research.

• Focused on student questions 
and investigations.

• Centered on collaborative 
learning strategies.

• Designed with substantial teacher 
support and with the assistance 
of the American Institute of 
Chemical Engineers.                     ✎

ELEMENTS
V O L U M E  1   •   N U M B E R  2   •   W I N T E R  2 0 0 3  -  S P R I N G  2 0 0 4

Continued on page 2

Evaluation Team in Action
Dr. Frances Lawrenz and a team of

two graduate students, Nathan Wood,
and Beth Robelia, from the University of
Minnesota are conducting the evaluation
for the Active Chemistry Project.  The
evaluation is designed to inform the
development process as well as to 
investigate the effectiveness of the Active
Chemistry curriculum.  The emphasis 
of the process is to evaluate if the 
learning goals of the program are being
met and to determine the evidence of 
student success.

During the initial phase of the evalua-
tion process the team has finalized their
instrument development and they are
now in the process of collecting teacher,

Continued on page 3



Project Coordinator, and Liz Garcia,
assistant trainer, were all kept very busy,
trying to meet the needs of the workshop
activities and all the pilot participants.        

The week culminated on Thursday
afternoon and Friday morning as each
team made a presentation of their
assigned chapter to the entire group.  A
great deal of creativity was exhibited in
the Chapter Challenge Presentations, as
was a general sense of enthusiasm and
excitement about the Active Chemistry
program.

While a tremendous amount was
accomplished during a short period, there
was also some time for relaxation.  Some
elected to relax with a swim in the uni-
versity pool while others took bike rides
and walks around Bozeman.  The more
adventurous followed Dr. Eisenkraft on a
hike up a nearby mountain which was
emblazoned with a huge, white “M” for
Montana (see photo).  Everyone agreed
that going down was easier than going up
the 25-degree slope.

The next phase of the project is the
actual pilot testing of the Active
Chemistry chapters in the classrooms of
these twenty-four teachers as well as an
additional fifty teachers throughout the
country. The Pilot will be coordinated by

Jean Pennycook, new Project
Coordinator, Gary Hickernell, and evalu-
ated by a team lead by Frances Lawrenz
from the University of Minnesota (see
companion article).  

Pilot Teachers at Bozeman Training
• Heidy Boyd, Grand Island H.S., NE
• Marsha Crawford, Perry H. S., MI
• Deb Ditkowsky, Carl Schurz H. S., IL
• Suzanne Fudold, Bowie H. S., MD
• Liz Garcia, Carson H. S., CA
• Curt Hart, Corbin H. S., KY
• Bernie Hermanson, 

Harlan Community H. S., IA
• Peg Huben, Somerville H. S., MA
• Ray Hulse, Haverford H. S., PA
• John Jacoby, Upper Scioto Valley., OH
• Mary Kennedy, Texas Military Institute, TX
• Earl Martin, Garfield Senior H. S., CA
• Maggie Matthews, Shorewood H. S.,WA
• Mary Ollie, Caldwell H. S., ID
• Gerard Pepe, North Babylon H. S., NY
• Cindy Powell-Burgess Affton H. S., MO
• Jocelyn Roger, Squalicum H.S., WA
• James Senicola, Baldwin Senior H. S., NY
• Margaret Showalter, El Dorado H. S., NM
• Karen Tokos, Newton North H. S., MA
• Amy Voss, Grand Island Senior H. S., NE
• Carrie Woolfolk, Louisa Country H. S., VA
• Doug Yenney, Dayton H. S., WA
• Bruce ZuWalick, Lymann Hall H. S., CT

Additional Pilot Teachers
• Yolanda Anderson, Wingfield H. S., MS
• Susan Auld., Squalicum H. S., WA
• Linda Barry, Skyview H. S., WA
• Arthur Beauchamp, Will C. Wood H. S., CA
• Fran Burkett, Forest Hill H. S., MS
• Kristen Cacciatore, Dedham H. S., MA
• Christine Carlson, Randolph H. S., NJ
• Kelly Chaney, Cabot H. S., AZ
• Chris Clermont, Largo H. S., MD
• Sue Coluccio, Seattle Preparatory H. S., WA
• Melissa Conrad

Hartford Academy of Math & Science, CT
• Mary Cummane

Perspectives Charter School, IL
• Robert Dutch

South Shore Vocational Tech, MA
• Kathleen Dwyer, Maplewood Richmond

Heights H. S., MO
• Debra Edelman, Pueblo East H. S., CO
• Julia Eichman, McDonald County H. S., MO
• Louis Fraga, Hopedale H. S., MA
• David Frantz, Bayshore H. S., FL
• Shauna Friend, Webb City H. S., MO
• Bill Green, E.O. Smith H. S., CT
• Jennifer Grivens, Eaton Rapids H. S., MI
• Rachel Hechtman, Lyman Hall H. S., CT
• Bill Heeren, D.C. Everest H. S., WI
• Alison Hess, Northwestern H. S., MD
• Nick Hoffman, Wallace Senior H. S., ID
• Bronwyn Hogan, Meadowcreek H. S., GA
• Amy James, Public Academy for the

Performing Arts, NM
• Lorraine Kelly, Hull H. S., MA
• Elizabeth Kirkham

Chemawa Indian School, OR
• Steve Knight, Winthrop H. S., ME
• Maria Lee-Alverez

Western Hills Design Technology, OH
• Neva Lyon, Jefferson H. S., OR
• JoAnn Manor, Orchard View H. S., MI
• Peggy McCoy, Alternative #1, CO
• Jill McNew, Street School, OK
• Dr. Judith Moody, Starkville H. S., MS
• Guillermo Muhlman, PVPA H. S., MA
• Amy Murphy, Spain Park H. S., AL
• Barbara Murphy, Benjamin School, FL
• Alicia Peterson, Haverford H. S., PA
• Frank Petkunas, Bradley-Bourbonnais

Community H.S., IL
• Lou Pompilli, Abington Senior H. S., PA
• Marcia Powell Central City School District, IA
• Genevieve Prendergast

Benedictine Academy, NJ
• Hilary Reilly, Capitol Region Career &

Technical School, NY
• Dena Rosenberger, El Capitan H. S., CA
• Sarah Schenk

East Syracuse-Minoa H. S., NY
• Karin Skipper, Mid-Carolina H. S., SC
• Mark Smith, Arcola High School, IL
• Valerie Stone, Whitnall H. S., WI
• Mary Thomaskutty, Owensboro H. S., KY
• Andrew Uy, Venice H. S., CA
• Corey Zirker, Wahluke H. S., WA        ✎

Pilot Teachers Training — Bozeman (continued) 

Introducing... the
Field Test Coordinator
for the Active Chemistry
Project!  After a rigor-
ous search last spring,
It’s About Time wel-
comed Jean Pennycook
to the team.  Jean was
immediately immersed
in the project and
worked with the devel-
opment and the evalua-
tion teams (see companion article) to
establish selection criteria for pilot test
teachers.  In addition, there was a
need to create an application process
for these chemistry high school teach-
ers.  Finally, the applications received
had to be carefully reviewed many
times by Jean, Project Coordinator
Donna McGrail, and Principal
Investigator Barbara Zahm to select
the pilot test teachers for the 2003-04
school year. Given the quantity and
quality of the applicants it was an
incredibly difficult task.  All in all, a
lot of work and a lot of pressure.  But
by late spring, that phase was com-
pleted and Jean could take a break,
right?

No.  Did we mention
the preparation and par-
ticipation in the one-week
training program for pilot
teachers in Bozeman,
Montana?  (See compan-
ion article.)  With the
school year rapidly
approaching, the pressure
was kept at a high level
on everyone involved.
With the school year now

well underway, her duties include the
ever-constant communications with
the 70+ pilot teachers as they imple-
ment the Active Chemistry project in
their classes.  This alone gets her sev-
eral emails per day, not to mention the
telephone calls. She also continues to
collaborate with the evaluation team in
gathering data from the pilot teachers.

Ms. Pennycook comes highly quali-
fied with an MA in Education and a
BS in Wildlife Biology with a minor in
Chemistry.  Among her current roles is
Staff Developer for the Fresno Unified
School District where she mentors and
supports new teachers, conducts
workshops on best practices in the

Jean Pennycook
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Active Chemistry 
Principal Investigators:
Arthur Eisenkraft, Ph.D.
Bedford Public Schools and
Education Potential, Bedford, NY
Gary Freebury
Kalispell High School, Kalispell, MT
Darlene Schuster, Ph.D.
American Institute of Chemical Engineers,
Washington, D.C.
Barbara Zahm, Ph.D.
It’s About Time, Inc., Armonk, NY

Active Chemistry Writing Teams: 
The Natural and Fabricated World
Hannah Sevian, Ph.D., team leader
University of Massachusetts
Boston, MA
Sean Muller, Chemistry teacher
Merrimack High School
Merrimack, NH
David Barry, Chemistry teacher
Chelsea High School
Chelsea, MA

Arts and Leisure
Carl Heltzel, Ph.D., team leader
Chemistry Director 
Transylvania University
Lexington, KY
Diane Johnson, ARSI Master teacher
Lewis County High School
Vanceburg, KY
Brian Radcliffe, Science Chair
Bryan Station High School
Lexington, KY

Food and Drugs
Robert Hartshorn, Ph.D., team leader 
University of Tennessee, Martin, TN
Paul D. Dunbar
Dept. of Engineering
University of Kentucky, Paducah, KY
Stanford N. Peppenhorst
Science Chair 
Germantown High School
Germantown, TN

Sustainability
L.S. Fan, Ph.D., team leader Chemical
Engineering Chair
Ohio State University, Columbus, OH
Darlene Schuster, Ph.D. — American
Institute of Chemical Engineers, NY, NY

John Parson, Ph.D.
Chemistry Assistant Chair
Ohio State University
Columbus, OH
Himanshu Gupta, Ph.D.
Dept. of Chemical Engineering 
Ohio State University
Columbus, OH
Peggy Sheets, Chemistry teacher
Upper Arlington High School
Arlington, OH (Retired)

Active Chemistry Additional Support:
Jean Pennycook
Pilot and Field Test Coordinator
Fresno Unified School District
Fresno, CA
Gary Hickernell
Project Coordinator
It’s About Time, Inc., Armonk, NY

Active Chemistry Board of Advisors:
Jerry Bell, Ph.D., Senior Scientist
International Activities Division of ACS
(American Chemical Society)
Rodger Bybee, Ph.D.
Executive Director of BSCS (Biological
Sciences Curriculum Study)
Marilyn Decker
Senior Program Director of Science for
Boston Public Schools
Dianne Dorland, Ph.D.
President, AIChE 
(American Institute of Chemical
Engineers) and Dean of Engineering
Rowan University
Maria Alicia Lopez Freeman Executive
Director, CSP 
(California Science Project)
Mary Gromko, Ph.D.
Science Supervisor K-12 for the Colorado
Springs School District 11
David Lavallee, Ph.D., Provost 
Vice President of Academic Affairs SUNY
New Paltz
Carlo Parravano, Ph.D.
Executive Director, Merck Institute for
Science Education and AAAS Fellow
Harold Pratt, NSTA President and BSCS
Advisory Board member
Ethel Schultz, Science Education
Consultant CESAME, trustee of the
Noyce Foundation                            ✎

student and classroom data from the Pilot
Sites. They have developed a Pre Test for
the Pilot Teachers to have administered to
their students during the early fall and are
now in the process of developing the Post
Test.  Pilot Teachers are expected to send
in feedback materials on each Chapter as
completed to the evaluation team.  The
team will log, copy, summarize and send
copied materials to all the PIs and Writers.

The approach is to be able to deter-
mine students’ gains in the knowledge of
chemistry concepts, processes and endur-
ing understandings.   Paper and pencil
surveys to all of the teachers and students
involved in the pilot test will also be
administered not only at the end of each
Chapter but will include a synthesis sur-
vey at the end of the year. Telephone
interviews, face-to-face interviews and
classroom observations to a small subset
of teachers and students will also be con-
ducted.  A sampling of student work from
each pilot test teacher will also be collect-
ed to determine the quality of the student
work produced and a small comparison
group of non-Active Chemistry teachers
and their students will be similarly 
surveyed, assessed and observed. 

The Likert scale will also be used to
measure the differences in student atti-
tudes toward their capability of succeed-
ing in science, science in general, and
chemistry specifically and students’ intent
to take more science courses and their
intent to have a career in science.

Dr. Lawrenz is the Wallace Professor of
Teaching and Learning at the University
of Minnesota and she has served as
Associate Dean of the Graduate School.
Her Ph.D. and M.A. from the University
are in the field of Science Education—
Chemistry and Math.  In 1999 she was
awarded the Wallace Professorship of
Teaching and Learning and has also
served as Associate Dean of the Graduate
School in recent years.  Awarded a
Fulbright Scholarship in 1993, Dr.
Lawrenz spent the year at the University
of the Western Cape, South Africa.  She
has authored and edited widely, including
fifty-six referred publications, thirteen
book chapters, and nearly 100 evaluation
reports.  

Beth Robelia is a Ph.D. student in

Beth Robelia, Nathan Wood, and Dr. Frances Lawrenz

Science Education at the University of
Minnesota and also has a Master’s Degree
in Experiential Education.  She has the
practical experience of having taught in
the classroom for three years, during one
of which she taught the Active Physics
curriculum.  Beth is currently an evaluator
for three grant projects and has been a
student teacher supervisor.

Nate Wood is also a doctoral candidate
in the Science Education program at the
University and has been an instructor of

introductory chemistry courses at both
Macalester College in St. Paul and the
Twin Cities branch of the University of
Minnesota.  In addition to the current
Active Chemistry project, he has worked
with Dr. Lawrenz on two other evaluation
projects.  Nate has also conducted
research on developing strategies for iden-
tifying misconceptions that students have
about the particulate nature of matter and
the problems that students have in balanc-
ing equations.                                  ✎

Evaluation Team (continued)

Development Team



Sept. – Nov. 2003: Pilot test 1. (In progress)

February 2004: First rewrite of student and teacher editions based on pilot test results.

March – April 2004: Pilot test 2.

June 2004: Second rewrite of student and teacher editions based on pilot test results.

July 2004: Field test training.

Sept. 2004 – June 2005: Field test.

June 2005: Third rewrite of student and teacher editions based on field test results.

Spring 2006: Active Chemistry introduced at ACS/NSTA meetings.

As the publishers of Active Physics,
EarthComm, Investigating Earth
Systems, and MATH Connections, all
NSF funded programs, IAT has a
proven track record in dissemination
and implementation of NSF research-
based programs.  IAT has also built a
Professional Development and
Implementation Department to focus
on facilitating successful implementa-
tions of all its programs, thus demon-
strating that it will go well beyond the
role of the traditional publisher.  IAT
has also demonstrated its strong com-
mitment to Active Chemistry through
the underwriting of the curriculum’s
first prototype chapters. ✎

Currently, nine chapters are being pilot tested in high
schools around the country by over seventy teachers
and testing will continue throughout the 2003-2004
school year.  Based on the feedback and research results
from the pilot test, rewrites of the materials will be field

tested during the 2004-2005 school year.  Some of 
the teachers participating in this field test will attend a
2-week training program during July, 2005, preceding
their involvement.  This will be followed by a third
rewrite of the materials.

TIMELINE

®
Together we can make a difference

For more information call toll-free at 1-888-698-TIME (8463) Ext. 516
84 Business Park Drive, Armonk, NY 10504  •  914-273-2233  •  Fax: 914-273-2227

www.its -about - time.com

It’s About Time, Inc. (IAT)

If you are currently on our mailing list and would like to be removed, please let us know by writing to ghickernell@its-about-time.com 

How You Can Participate
• Join our mailing list
• Be a field test teacher
• Be a comparison group teacher

Please let us know if you are 
interested in any of these levels of
involvement by filling out the enclosed
insert or by contacting Gary Hickernell: 
ghickernell@its-about-time.com 
or by visiting our website, 
www.its-about-time.com.              ✎

The Active Chemistry
NSTA Presentations
2003/2004
MINNEAPOLIS, MN
Friday, October 31, 2003
Minneapolis Convention Center
Room L100A
3:30-4:30 p.m.

LEXINGTON, KY
Saturday, November 8, 2003
Lexington Hyatt and Convention
Center
Elkhorn Room A
10:30 a.m.-12:30 p.m.

KANSAS CITY, MO
Friday, November 14, 2003
Conference Center
Room 4300 D
2:30-3:30 p.m

RENO, NV
Thursday, December 4, 2003
Reno-Sparks Convention Center
Room A 10
12:30-1:30 p.m.

ATLANTA, GA
Saturday, April 3, 2004
Atlanta Marriott Marquis
Champagne Room
2:00-3:00 p.m.

classroom, as well as helps to develop
curriculum to meet the California stan-
dards. The Fresno Unified School
District graciously consented to have a
proportion of Jean’s time bought out by
the Active Chemistry Project so that she
could become its Pilot and Field Test
Coordinator.  Her sixteen years of
teaching chemistry at both the high
school and college level have been
enhanced by her involvement as Science
Olympiad Coach, Science Fair Judge,
and Odyssey of the Mind Coach.  In
addition to the many awards she has
won, she has been selected for such
prestigious opportunities as a FOSTER
Teacher in Space grant from NASA.
This latter honor included two weeks

of training at the Ames Research
Station and then a mission flight
aboard the KUIPER Airborne
Observatory.  She has also spent time in
Antarctica under an NSF program,
Teachers Experiencing Antarctica
(TEA), where she connected polar
research to classrooms around the
country via the Internet.  Jean will be
returning to Antarctica in the role of
Polar Education Coordinator  for four
months beginning this fall.

What does Jean do in her spare
time?  Take it easy, you guess?  How
about triathlons, distance running, ski-
ing, tennis, backpacking, and, oh, 
yes, reading!                                 ✎

Jean Pennycook (continued)


