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Instructor: Steven Foldi
Course: Ecology 103
Course description: Designed to fulfill general education requirements, this course is intended for non-major students whose program requires biology courses. Focus is on ecological concepts including interactions between organisms and the abiotic environment, co-evolutionary adaptations, and Central Oregon flora and/or fauna. Need not be taken in sequence. Recommended preparation: MTH 60 or MTH 98 or placement into Math level 10. This is a hybrid course in which all lectures are completed online, while all labs are in-person. Lab attendance is mandatory for credit in the course.  Anyone not the lab in the first week of classes will be academically withdrawn from the course.  If you are ill and cannot attend, but wish to remain in the course, you will need to contact me before or the day of class. 
Curriculum rationale
I wanted a lab that deals with waste management and have always wanted to show how challenging recycling is (part 1) and give a real and local example. I wanted something experimental since it is a lab, so I added part 5, with a focus on experimental design.  I want to have some design challenges (4 and 8) to appeal to creatives. Then I wanted to add some math practice so show how it integrates with science and have students practice collaborating/communicating. Finally, I added in an AI research component, since that is a major aspect to the course, some economics to show that side of the augment for sustainability, a justice component (3) since that is another main theme, and a potential impact on campus (10). I want them to be able to measure sustainability to justify the benefits using a real-world example. Together, these components move students from “recycling as a slogan” to sustainability as a testable, improvable system, producing data, decisions, and designs that can measurably improve campus practice.
Curriculum description
In this hands-on sustainability lab, students move from messy real-world waste to evidence-based decisions: they audit a mixed “trash” pile, predict least-harm disposal, learn local rules (Deschutes Recycling), quantify contamination, and then use experiments and simple models to connect choices to environmental and social impact. Teams measure before/after sorting accuracy, estimate greenhouse-gas (GHG) savings from correct recycling, run a compost respiration trial to compare decomposition conditions, examine “compostability” claims using items buried five weeks earlier, and design/test better campus signage. They integrate a justice lens (who bears disposal burdens), explore repair/reuse options, calculate “true cost” (fuel/CO₂/fees), and use AI—guided by behavioral science—to iteratively improve their sign design for real campus adoption.
1. Recycling Acceptance & Contamination Audit (baseline)
· Blind sort mixed, clean “trash” into Recycle/Compost/Landfill/HHW; weigh streams; record assumptions.
· Reveal Deschutes Recycling flyer; re-sort correctly; reweigh; compute Δ accuracy, contamination, and diversion.
2. Mini Life-Cycle & Carbon Calculation (together) and Discussion
· Using provided per-kg CO₂e factors (aluminum, PET, mixed paper, glass, steel), calculate GHG avoided by correct sorting: CO₂e_saved = mass_recycled × factor.
· One-sentence takeaway: “Our team’s correct sorting avoided ≈ ___ kg CO₂e.”
3. Equity & Justice Lens Lecture & Discussion
· Brief discussion/short read: siting of landfills/incinerators, truck traffic, and community exposure.
· Add a 2–3 sentence equity note to the report: who benefits/ who bears costs; how improved sorting reduces burdens.
4. Repair/Reuse Contest
· From the audit pile, identify ≥1 item that could be reused or repaired locally (tool library, campus free shelf, Fix-It clinic).
· Document the feasible path and estimated impact vs recycling/landfilling.
5. Compost Decomposition — Respiration Experiment (core lab)
· Set jars for Green-heavy / Brown-heavy / Balanced / Sterile control; measure CO₂ or O₂ change (slope = respiration rate).
· Graph rates; interpret differences (C:N, moisture, aeration, microbes).
6. “Compostability” Claims with 5-week Burial
· Retrieve items buried 5 weeks earlier (paper towel, apple core, banana peel, packing Styrofoam, biodegradable packing peanuts, PLA utensil, thin plastic film).
· Compare mass loss/visual scoring vs items placed into active compost jars now; discuss industrial vs backyard compostability and timescales.
7. Cost & “True Cost” Reflection
· Estimate wasted fuel/CO₂ from mis-sorting (ton-miles × emission factor), any contamination fees, and optional social cost of carbon.
· Summarize in a small table; note key assumptions and data sources.
8. Signage Intervention Contest
· Create a concise, icon-forward sign using local rules; run a before/after bin audit (correct vs incorrect placements; % correct).
· AI-assisted improvement (behavioral data): Prompt an AI tool to propose 2–3 sign variants that apply proven nudges (bin color/ordering, lid shapes, “Yes/No” examples, gain/loss framing, social proof). Require the AI to cite or describe the behavioral principles it uses; select and refine one variant based on evidence.
· Re-test; report % correct (baseline vs new sign vs AI-informed sign).
9. Campus Partner Deliverable
· Submit a 1-page memo to Facilities/Sustainability with: context, key metrics (Δ accuracy, contamination, CO₂e saved, true-cost note), equity benefits, and the final sign (PDF). Include a 2-sentence plan for scaling.
· Determined by class
Notes
In order to prep for this lab, compost jars need to be setup several weeks in advance and a selection recyclable material and trash needs to be collected. The CO₂/O₂ sensors are tricky to use and not everyone will have access to them. 

Reflection
Running this lab confirmed its core premise that students treat recycling as a slogan rather than a system. The contamination audit made that clear. Revealing the Deschutes Recycling guidelines after the blind sort worked well. The lab also worked well, though not all students got the CO2 sensors to give good data. I like the mix of creativity, experimentation, and reflection in this lab. The final product was not as good as I was expecting. Students were unsure how to make the signage better other than just correction or shock-value. I am also not sure they really feel like their voice was heard because they see not direct change from their suggestions. It was a lot of small things to cover, which may be too much to have enough time for discussion in some groups, but my nonmajors classes tend to be very quiet. 


Future Improvements
The clearest fix is logistical: the CO₂/O₂ sensors are finicky, so I would like to find a low-tech option to get at the same principle. The whole lab is focused on systemic rather than individual change, but I think I need to frame it better and give the class more scaffolding on how this works on a college campus. It is also a lot to cover and perhaps having some section be extra credit would allow a mic of breadth and depth options for different students. I also need to create a rubric for the AI signage and clear directions. Lastly, I wonder if I could formalize the Facilities/Sustainability partnership so winning signs are actually deployed and re-audited the following term, turning a one-off lab into longitudinal campus data. Showing them campus data would be another option to look into.
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