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Design Principles
• Place-based activities ground learning in a local context, help 

undergraduates from diverse geographic backgrounds develop 
an affinity and relationship with their college “home state,” 
and explicitly ties physical science to societal challenges and 
real-world issues (e.g., Semken et al., 2017; Gosselin et al., 2015)

• Community-engaged learning enhances students’ personal 
and social responsibility, critical thinking, learning retention, 
and ability to apply theory to practice (Jacoby, 2015)

• Guided inquiry activities engage novices in authentic scientific 
tasks, enhancing their science literacy and improving content 
learning (Gormally et al,, 2009; Grissom et al., 2015; Furtak et al., 2012)

• Interdisciplinary unit design leverages authors’ disparate 
backgrounds in geoscience, biology, and learning sciences, 
offering relevance to many majors

Learning Objectives
• Identify your own personal values and goals and describe how 

this course was meaningful....

• Explain the scientific process and engage in that process by 
analyzing and exploring data...

• Describe and illustrate the cycling of matter and energy in 
earth systems… and explain how humans engage these cycles.

• Effectively discuss environmental science with a variety of 
stakeholders....

• Design approaches to mitigate environmental impacts that 
integrate scientific, behavioral, economic, cultural, political, 
and ethical considerations...

Course Context
• Piloted in Introduction to Environmental Science (28 students, 

primarily non-majors) at a medium-sized liberal arts university

• Use in upper-level high school or introductory college biology 
& environmental science; easily adapted to chemistry or 
geology 

• Unit designed for North Carolina, but could adapt for other 
locations with PFAS contamination issues (2337 sites in 49 
U.S. states)

Example End-of-Unit Student Projects
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Student Benchmarking Activity Answers 
Before and After Unit

Average pre- Average post-

Unit Outcomes
• Analysis of a subset of (25%) student pre-post responses to 

benchmarking activity included, on average, 4.83 additional 
correct or appropriate details per question after the unit

• In reflections, students expressed greater ownership (d=0.69; 
p=0.3) and agency (d=0.54; p=0.06) related to social and 
environmental issues (Merricks & Bitting, Wed. oral present.)

To Access Unit Materials…
• Teaching materials are currently being refined and formatted 

for submission to Teach the Earth (est. mid-October)

• Contact kbitting@elon.edu

Student Feedback
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6 example student responses  (out of 24 participating)

PFAS is a group of man-made chemicals that can be found in water, clothing,
commercial household products, and more. There are about 4700 different types of
PFAS. PFAS  can be found in forms of short- and long-chain, with short-chain PFAS
being harder to detect when filtering. The EPA's health advisory for consumption of
PFAS for drinking water is 70 parts per trillion. The two most extensively studied
types of PFAS are PFOS and PFOA, yet the U.S. is phasing out studies about these, as
they are no longer being manufactured in the U.S.

Young families are impacted as infertility rates rise along with levels of PFAS.
These chemicals are not safe for children to be consuming. Elderly
populations have been drinking this water for decades, and have seen higher
rates of cancer and thyroid issues. 

General PFAS
Facts

Addressing the issue of PFAS contamination is vital to protect the
Pittsboro community. It would be recommended that individuals and
communities threatened by PFAS be an advocate at all levels,
whether that means signing petitions, lobbying state representatives,
or attending statewide conferences.

PFAS increases the risk of various cancers such as kidney cancer,
causes low birth weight, increases rates of infertility, liver disease,
high blood pressure, and more. There are no ways to remove PFAS
from the body or the bloodstream once they've entered. 

The goal of the Clean Haw River Project is to educate residents on
what's in their drinking water and to advocate for change at the
personal, community, and policy levels. 

Per- and polyfluoroalkyl substances commonly
known as PFAS, are chemicals that contain a
variety of uses around the world. 

By: Julia Friedenberg, Megan Kaliner, & Gabriella Gianascoli 

https://www.northcarolinahealthnews.org/2020/02/03/new-deq-data-show-high-levels-of-pfas-in-cape-fear-river-basin/

This graph displays the
PFAS levels from sewage
plants in North Carolina

measured by the N.C.
Department of

Environmental Quality in
2020. 
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___________________________
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My name is _______________
We need clean drinking water in Pittsboro because...

@CleanHawRiver

Learning Objectives:

• Define “emerging contaminant” in the context of drinking water

• Discuss the origins, general chemical composition, and life cycle of 
the PFAS family of chemicals

Agenda (55 min class period):

• Opening discussion: Letter from town to citizens (5 min) (artifact at 
right, top)

• Activity 1: Teams investigate and report out on emerging vs. 
established contaminants (10 min), followed by whole-class 
discussion of classification features (10 min)

• Mini-lecture: PFAS origins, chemical structure, and defining features 
(10 min)

• Activity 2: PFAS movement through the urban water cycle (10 min), 
report out (10 min) (example student work at right, bottom)

“Water quality is something that I have been curious about, 
especially after learning about the Flint water crisis... Hearing 
about the current state of Pittsboro was frightening since it is a 
nearby community, and extremely upsetting that they are 
struggling from this issue and officials seem to be doing nothing. 
Creating the infographics for this project allowed me to better 
understand PFAs as contaminants in general, but also within 
Pittsboro… I never would have thought something I created 
would reach an audience beyond my classmates...”

• “I really enjoyed the Clean 
Haw River activity because 
it made me feel like I was 
making real change and 
difference that I could see 
working in an area… near 
me.”

Example Lesson Overview
L2: PFAS & Emerging Contaminants

https://www.ewg.org/interactive-maps/pfas_contamination/
mailto:kbitting@elon.edu

