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CHEMISTRY

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.

e Derived from current science
education research.

e Focused on student questions
and investigations.

e Centered on collaborative
learning strategies.

® Supportive of cross-disciplinary
and cross-curricula approaches.

® Designed with substantial
teacher support and with the
assistance of the American

Institute of Chemical Engineers.

ELEMENTS

An Innovative and Exciting
New Chemistry Curriculum

Active Chemistry will be
developed in accordance with
rigorous writing criteria and
standards including: building
the development teams,
establishing a writing process,
piloting with master teachers,
revising, then field-testing with
a cross-section of teachers from
diverse backgrounds.

The curriculum will be evaluated
by an independent evaluator for
pedagogy, content, safety, equity
and cognitive effectiveness, and
revised again based on these
evaluations. Another important
part of the development process
will include a readability study
to ensure that the program is
age appropriate. SN

Curriculum Design

Active Chemistry follows the
classroom success of Active
Physics and is expected to be sim-
ilar in style and philosophy. Using
thematic challenges that engage
students’ interest, students learn
about the impact of chemistry in a
context of Arts and Leisure, Food
and Drugs, Sustainability, and The
Natural and Fabricated World.
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Each chapter begins with a
Scenario or a situation that places
chemistry in the context of an
everyday experience relevant to
the students’ lives. Next, students
are presented with a Chapter
Challenge involving the scenario
that will capture their interest and
imagination. The Criteria for
assessing the success of the (cont.)
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Curriculum Design (continued)

Chapter Challenge is deter-
mined at the beginning of each
chapter and a rubric is developed
with the students. Students then
accumulate the knowledge needed
to complete the challenge by
performing activity-based
Investigations. Students take an
active role in learning by partici-
pating in hands-on labs based on
scientific inquiry. Students must
master the key concepts in the
Investigations and apply their new
knowledge in order to complete
their challenge. Cooperative
engagement is integral to the
course, as students are encouraged
to work together in small groups
to acquire knowledge and
information needed to address the
challenge presented in each chap-
ter. Each Investigation
concludes with a Reflecting on
the Activity and the Challenge,
which relates the activity to the
Chapter Challenge.

For example, suppose you
choose to begin with the Movie
Special Effects chapter of our
current Active Chemistry proto-
type book. On the first day your
students are introduced to the
Chapter Challenge. Your Active
Chemistry class has been invited
to participate in a low-budget
movie. The students have been
asked to write a script for a
simple scene in which they can
incorporate some special effects.

To meet their challenge,
students must:

e Write a script that requires a
special effect or effects using
one or more chemical principles.

® Provide a written procedure to
the “producer” explaining how
the special effect works.

® Demonstrate the special effect
using acceptable safety
procedures.

How can students get started?
How can they complete such a
challenge without the necessary
chemistry knowledge? That’s what
makes Active Chemistry unique.
Students are introduced to
the chemistry they can use to
complete the challenge on a
need-to-know basis.

Before the chapter activities
begin, a discussion takes place
about the Criteria for success.

The class discusses what is
expected in an excellent presenta-
tion and how it will be graded.
For instance, they may decide that
the rubric for grading will include
the following factors:

e the accuracy of the explanation
of the chemical principles used
in the special effect;

e the creativity of the script;

e the interest and appeal to the
audience;

e safety considerations;
e the quality of the demonstration.

They also need to decide
whether each factor carries equal
weight, or if one has a greater
impact. Students will have a sense
of what is required for an
excellent presentation before they
begin. They will revisit the criteria
before work on the challenge
is finalized.

The second day begins with the
first of nine activities. As one
activity is completed, the next one
starts. Active Chemistry is an
activity-based curriculum. SN




TIMELINE

Currently, the project writing teams are creating participating in the pilot test and/or field test
materials to be pilot tested during the 2003- will attend a 1-week or 2-week training program
2004 school year. Based on the feedback and during the summer preceding their involvement.
research results from the pilot test, rewrites of Pilot test teacher training is scheduled for the
the materials will be field tested during the week of August 11, 2003 at Montana State
2004-2005 school year. Some of the teachers University in Bozeman, Montana.
June 2002: Orientation Meeting.
October 2002: First draft of 3 chapters (student edition) due from each
writing team.
February 2003: Second draft of 3 chapters (student edition) due from each
writing team. Micro-testing and critique of activities.
June 2003: Third draft of student edition due from each writing team.
First draft of teacher guide due from each writing team.
August 2003:  Final draft of student edition and teacher edition due.

Sept. - Nov. 2003:
February 2004:

March - April 2004:
June 2004:

August 2004:
Sept. 2004 - June 2005:
June 2005:

Spring 2006:

It’s About Time, Inc. (IAT)

As the publishers of Active
Physics, EarthComm, Investigating
Earth Systems and MATH
Connections, all NSF funded
curricula, IAT has a proven track
record in dissemination and
implementation of NSF research-
based programs. To further sup-
port classroom inquiry, IAT devel-
oped a Material Kit Division to

Pilot test teacher workshops.
Pilot test 1.

First rewrite of student and teacher edition based on pilot
test results.

Pilot test 2.

Second rewrite of student and teacher edition based on
pilot test results.

Field test training.
Field test.

Third rewrite of student and teacher edition based on field
test results.

Active Chemistry introduced at ACS/NSTA meetings.

How You Can Participate

build and design customized equip- * Join our mailing list
ment kits for each curricula. IAT * Review materials

has also built a Professional * Be a pilot test teacher
Development and Implementation * Be a field test teacher

Department to focus on facilitating
successful implementations of all
its programs, thus demonstrating
that it will go well beyond the role
of the traditional publisher. &

Please let us know if you are interested
in any of these levels of involvement by
contacting Donna McGrail:
dmcgrail@its-about-time.com

Together we can make a difference

® For more information call toll-free at 1-888-698-TIME (8463)
IT's ABOUT 84 Business Park Drive, Armonk, NY 10504 o 914-273-2233  Fax: 914-273-2227

TIME

www.its -about -time.com

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




Development Team

Active Chemistry is being
developed in association with
leading educators, scientists,
engineers, and institutions. Four
writing teams, led by top science
and chemistry educators from
around the country, will work in
conjunction with our Principal
Investigators. In addition, the
American Institute of Chemical
Engineers (AIChE), as well as a
prestigious Board of Advisors,
will oversee the project.

AIChE is a professional associa-
tion of more than 60,000 members
that provides leadership in advanc-
ing the chemical engineering
profession. Its members are at the
forefront of research to assure the
safe and environmentally sound
manufacture, use, and disposal of
chemical products. Their mission
includes the fostering and dissemi-
nation of chemical engineering
knowledge and applies the expertise
of its members to address societal
needs throughout the world. Active
Chemistry is an exceptionally
appropriate vehicle to meet
these objectives.

“This project will create a
comprehensive curriculum with
an emphasis on active learning
of chemical principles. Chemical
engineering, in itself, is a disci-
pline which is an implementa-
tion of active chemistry, and we
are excited to contribute the
expertise of our members to
enhance the learning of high
school students in science, math
and technology... The Active
Chemistry program fits with
AIChE’s long-term vision for
societal impact. I am confident
that our collaboration has the
necessary resources, contacts,
and expertise to develop and
implement a very successful
program.”

— John Sofranko
Executive Director, AIChE.

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

Joseph Rogers, Ph.D.
American Institute of
Chemical Engineers, New York, 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

Active Chemistry Additional Support:

Jean Pennycook

Pilot and Field Test Coordinator
Fresno Unified School District
Fresno, CA

Donna McGrail
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 £S5



