“Exploring Quantum Concepts in Chemistry”

A Consulting Workshop Opportunity for the Reform of the General Chemistry Course

The Science and Mathematics Education Center at Boston University (BU) is helping to reform the general chemistry curriculum using an approach that reflects the quantum foundations of chemical processes. A team of chemists and science educators at BU have been awarded a grant, “Exploring Quantum Concepts in Chemistry” by the Department of Education’s Fund for the Improvement of Post Secondary Education (FIPSE) to consider reforms for the college general chemistry course. Specifically, we are focusing on creating and designing curricular materials that will make quantum concepts accessible to general chemistry students. We believe that providing students in science degree programs with a strong foundation in quantum concepts will better prepare them to succeed in technically oriented jobs.

In the design of this curriculum we have three basic principles in mind:

1. Quantum concepts unify the teaching of general and organic chemistry.

2. Quantum concepts force us to confront how we know what we know about the physical world.

3. Students learn best through direct exploration and discovery.

The program is recruiting five chemistry instructors to participate in a consulting workshop this summer and follow up activities during the school year. At this workshop participants will be introduced to current materials and software developed at BU, and then engage in a dialogue on:

· perceived needs for teaching quantum concepts as foundational material in their own courses;

· expectations for students’ quantum preparation at the end of the general chemistry course; and, 

· how existing materials could be modified and what new tools are needed to assist the instructors of general organic, inorganic, and physical chemistry.

Candidates should be general chemistry or organic chemistry instructors in two-or four-year colleges and universities. The consulting workshop is scheduled for four and a half days, 

9 AM to 5 PM, from June 16 through June 20, 2003 at Boston University. Lunch will be provided. Participants who complete this workshop will be paid $1800. Participants will also be expected to field test the materials in their courses during the 2003-2004 academic year, and subsequently provide feedback through email and interviews as to the effectiveness of the materials. While we cannot offer financial support for the piloting of materials in classrooms, we have a small budget for subsequent consulting and for the writing of curriculum materials.

An application to participate in this workshop is attached here or can be downloaded from http://quantumconcepts.bu.edu/Workshop2003. A copy of the original proposal is also available at this site. Please address direct inquiries to one of the following: Peter Garik (garik@bu.edu), Dan Dill (dan@bu.edu), or Morton Hoffman (hoffman@bu.edu).

Tentative Consulting Workshop Schedule

	
	June 23
	June 24
	June 25
	June 26
	June 27

	Morning

9 AM to 12
	Introductions

Roundtable discussion of Quantum Concepts in General Chemistry and introductory courses (e.g., organic and inorganic chemistry)


	Feedback on the Shooter; discussion of draft activities

Discussion of bonding in general, organic and inorganic chemistry


	Feedback on the Bond Explorer; discussion of draft activities

Discussion of teaching spectroscopic methods

Introduction to the Spectrum Explorer software
	Feedback on the Spectrum Explorer; discussion of draft activities

Development of draft curricular activities – collaborative activity of project staff and workshop participants
	Summative roundtable: feedback from participants on perceived accomplishments and needs

	Lunch provided

12 to 1:30
	Lunch provided

12 to 1:30
	Lunch provided

12 to 1:30
	Lunch provided

12 to 1:30
	Lunch provided

12 to 1:30
	Farewell lunch

12 to 1:30

	Afternoon

1:30 to 3:00
	Exploration activity with the Schrödinger Shooter* software


	Exploration activity with the Bond Explorer*


	Exploration of Spectrum Explorer* software


	Development of draft curricular activities – collaborative activity of project staff and workshop participants
	

	Afternoon

3 to 5
	Coffee break

Discussion of teaching methods: concept questions, peer leaders, group assignments


	Coffee break

Discussion of laboratory activities to elucidate quantum concepts
	Coffee break

Discussion of special molecules for molecule of the week activities
	Coffee break

Development of draft curricular activities – collaborative activity of project staff and workshop participants
	

	Evening Assignment


	Draft Shooter activity
	Draft Bond Explorer activity
	Draft Spectrum Explorer activity
	Polishing of draft materials
	


*The Schrödinger Shooter, Bond Explorer, and Project LITE Spectrum Explorer are applications that are being used for the project. These are available as downloads.

Application Form for 

“Exploring Quantum Concepts in General Chemistry” Workshop

June 16 through June 20, 2003

Science and Mathematics Education Center

Boston University

Name:

Institution:

Address:

Email Address:

Daytime Phone Number:

Academic Background (degree and specialization):

Academic title:

Gender:
Female 
  Male 



What courses do you currently teach and expect to teach?

Fall 2001

Spring 2002

Fall 2002 

Spring 2003

Fall 2003

Spring 2004

Do you currently use computers for assignments or activities with your classes? If so, which courses do you use them with?

What access do your students have to computers?

1. Campus computer laboratory?_______________________________________________

2. Estimated percent of student ownership of personal computers? ____________________

3. Institutional requirement for students to own personal computers? Yes ____
No ___

How do you ordinarily divide up the time of your course?

1. Fraction of time devoted to lecture: ___________________________________________

2. Fraction of time devoted to concept questions: __________________________________

3. Fraction of time devoted to group activities: ____________________________________

4. Fraction of time devoted to student presentations: _______________________________

5. Fraction of time devoted to labs: _____________________________________________

In a short essay, please address the following questions:

1. Why are you interested in participating in this workshop?

2. What do you expect to gain from participating?

3. How do you expect to use what you learn at this workshop?

Please provide your best estimate of the enrollment, by ethnicity/race of the student population in your institution:

American Indian or Alaska Native 



Asian







Black or African American




Hispanic or Latino




Multiracial





White Non Hispanic/Latino




If you completed this application from the downloaded Word file, you can email the document to: garik@bu.edu
If you prefer, you can mail your application to:

Peter Garik

Science and Mathematics Education Center

Boston University 

2 Sherborn Street

Boston, MA 02215.
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