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Learning Objectives

• Understand how this pilot at CU Boulder has integrated 
green chemistry into a course curriculum.

• Learn about undergraduate student interest in green 
chemistry education.

• Understand why this approach will benefit students in 
teaching assistant (TA) roles.

• Understand the wide-reaching impact exposure and 
integration of green chemistry has on students in their 
future careers.



Introductions

Adam Spicer
• Senior (4th year) Astrophysics student 
at the University of Colorado, Boulder
• CU Green Labs student assistant 
since 2018
• I like space and stars

“Stephan's Quintet (Nircam and Miri Composite Image) .” WebbTelescope.org, 
https://webbtelescope.org/contents/media/images/2022/034/01G7DA5ADA2WDSK1JJPQ0PTG4A. 



Introductions cont.
Brinn McDowell
• University of Illinois Urbana Champaign 

B.S. Chemistry (2021)
• Masters candidate for CU Boulder 

Masters of the Environment (MENV) 
Program specializing in Renewable and 
Sustainable Energy (2023) 

• CU Green Labs Graduate Team Lead
_____________________________________

Jan Hu
• University of Colorado, Boulder B.S. 

Chemistry (2021)
• Former CU Green Labs student assistant



Introductions cont.

Kathryn Ramirez Aguilar, PhD
• CU-Boulder Green Labs Program 

Manager
• I2SL Board Member
• Chair, I2SL University Alliance Group
_____________________________________
Matthew Wise, PhD
• Director of Chemistry Instruction and 

Associate Chair for Undergraduate 
Academic Affairs, Department of 
Chemistry



What is Green Chemistry?

•As defined by the EPA, green chemistry is the 
design of chemical products and processes that 
reduce or eliminate the generation of hazardous 
substances.1

• Found its roots in the Federal Pollution Prevention Act of 1990 which 
declares that pollution should be prevented/reduced at the source when 
possible and recycled environmentally consciously when it can’t be 
prevented.2

1. EPA, Environmental Protection Agency, https://www.epa.gov/greenchemistry#:~:text=Green%20chemistry%20is%20the%20design,innovation%20and%20a%20strengthened%20economy. 

2. “Pollution Prevention Fact Sheet.” CT.gov, https://portal.ct.gov/DEEP/Permits-and-Licenses/Permitting-Factsheets/Pollution-Prevention-Fact-Sheet#:~:text=The%20Federal%20Pollution%20Prevention%20Act,in%20an%20environmentally%20safe%20manner. 



CU Boulder Students want Access to 
Green Chemistry Education

*This info found here and on the following 4 slides can be found here at : “Green Chemistry Education at CU Boulder.” Environmental Center, 11 Feb. 2022, 
https://www.colorado.edu/ecenter/greening-cu/cu-green-labs-program/green-chemistry-education-cu-boulder. 







Background - Student Interest in Green 
Chemistry at CU Boulder

Thousands of students each year go through the general chemistry courses:
• A diverse range of majors that will enter a wide range of career fields 



THERE IS A CLEAR 
INTEREST & DEMAND 

FOR GREEN 
CHEMISTRY 
EDUCATION



Pilot Objectives

1. Integrate green chemistry concepts into an introductory 
chemistry course (CHEM 1021) at CU. 

2. Test student teaching assistants (TA’s) ability to create 
meaningful green chemistry course content.

3. Expose introductory chemistry (CHEM 1021) students to green 
chemistry concepts and measure the impact.

4. Determine the effectiveness of this pilot for integration of 
green chemistry into other CU Boulder chemistry courses 
curricula. 



How did we Integrate Green Chemistry? 
Pilot Integrating Green Chemistry into CHEM 1021
• 10 Green Chemistry modules/quizzes 

created (continued use into future 
semesters)
• Modules align with course material

(1 module for each of the 10 syllabus topics)

• Initially (spring 2022) students were 
given extra credit for their completion

• Now (fall 2022) the modules are fully 
integrated as a part of the CHEM 1021 
course

The 10 module topics were: 
1. What is green chemistry and why is it 

important?
2. 12 principles of green chemistry 
3. Periodic Table, Groups in PT, Ionization 

Energy, Electronegativity 
4. How UV light affects cells and planet 
5. Sustainability and Life Cycle Assessment
6. Solvents, their role and working without 

them 
7. Catalysis,  Designing for Recycling and 

Degradation 
8. Stoichiometry and Reactions 
9. Green Chemistry and Energy 
10. The Molecule



Example questions from modules :
Module 9 - Green Chemistry and Energy 



Discussion – Student Response to 
Modules
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Example questions from modules :
All modules – Ending effectiveness survey



Discussion – Student Gauged 
Effectiveness of each Module

Effectiveness of Modules

Very 
EffectiveEffective

Somewhat 
Effective

Somewhat 
Not Effective

Not Effective 
At AllNo Answer



Student Survey Responses

Number of Respondents

Very interested 40
Interested 71
Moderately 
Interested 52
Not at all 
interested 2
No answer 8

How interested are you in learning about
green chemistry principles? (n=152)

Number of Respondents

Yes, in the same format as this
semester 21
Yes, but in a different format than
this semester 8
No 1
N/A (not taking another chemistry
course) 7
No answer 9

Would you like to see green chemistry education 
incorporated into your future chemistry courses? (n=36)



Discussions - Testimonials

• Teaching assistant perspective:
• “[Today] My work primarily concerns the scalability of processes within the textile 

industry, one of the main polluters of clean water in the world. My unique opportunity 
to develop a green chemistry pilot last year allowed me to assess and address these 
environmental & safety concerns within my work post graduation. My background in 
Green Chemistry has also given my work perspective and makes my day to day more 
exciting as I know my work has a far-reaching impact for the betterment of the 
environment!” – Jan Hu

• Course instructor testimonial:
• “A main complaint about CHEM 1021 [introductory chemistry, from previous students] is 

that students don't understand how introductory chemistry concepts relate to real world 
applications. The quizzes were instrumental in helping students understand how 
chemistry can be applied to real world scenarios which better the environment we 
live in.” – Matt Wise Ph.D., CHEM 1021 Spring 2022 Course Instructor



Summary

• Before this green chemistry pilot, introductory chemistry course (CHEM 1021) students 
reported they had very little previous exposure to green chemistry.

• Now 10 green chemistry modules/quizzes are fully integrated into introductory chemistry 
(CHEM 1021).

• Students, teaching assistants (TA’s), and the course instructor all found the pilot’s efforts 
to be successful in integrating green chemistry into the introductory chemistry courses.

• Students and teaching assistants (TA’s) are gaining experiences that will help them in and 
allow them to integrate green chemistry into their future endeavors.

• Utilizing teaching assistants (TA’s) to work toward and integrate green chemistry into 
introductory chemistry lecture courses is a time and cost-effective solution for 
instructors.
• Allows the instructor to stay focused on the course.
• Allows TA’s a unique professional development opportunity.



QUESTIONS?
(A white paper on the pilot is being finalized and will be published to the CU Green Labs program website)
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