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“It was the first time I remember 

genuinely enjoying math.”

— MATH 255 student
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MATH 155: Calculus 1 for Biological Scientists

Course Instructor & Coordinator

▸ ~400 students/semester across 8–10 sections (taught by Graduate TAs)

▸ Non-negotiable pre-arranged exam dates for the entire course

▸ Six quizzes/semester

▸ My sections: 50–130 students

→ Alternative assessment was not really possible



MATH 255: Calculus 2 for Biological Scientists

Fall 2025 — Flying Solo

▸ Only one section — no coordination constraints

▸ No pre-arranged exam or quiz dates

▸ Terminal math course for all students

▸ Highly specialized cohort of biology students



Discuss

What would you do if you 

had  nearly total agency in 

your math class?







L A B

The Lung Model
& Cobwebbing

This is a revised version of a lab for a BioCalc class 

covering recursive functions and a stability analysis 
technique called “cobwebbing” in the context of a 

model of a lung. 

Teach time unit represents one breath. 

As you work, notice…

The entry point

Who could get started immediately, regardless of computation 

skill?

Meaning vs. procedure

Where does the math feel meaningful rather than just 

mechanical?

Adaptation potential

What would you need to change to use this in your own 

course?

Work with the people around you — this is meant to be collaborative.



One breath — step by step
State at time t Exhale Inhale State at time t+1

current concentration

c
t

mmol/L

p·ct exits

(1−p)·ct

retained

p·β enters

+p·β

outside air in

c
t+1

mmol/L

= (1−p)ct + p·β

ct+1 = (1−p)·ct + p·β



Cobwebbing: a method for qualitative behavior in a updating 

function relationship
Plot the equilibrium line 𝑝𝑡+1 = 𝑝𝑡 (basically just 𝑦 = 𝑥)

Plot the updating relationship (basically just 𝑦 = 𝑚𝑥 + 𝑏 or other form)

• Start at the initial value 𝑝0(𝑝0 = 0.5 in the example below), draw a line vertically (purple below) 

until you hit the updating relationship (red below)
• Move horizontally (left or right) to the equilibrium line (dashed below)

• Vertically (up or down) to the updating relationship
• Repeat 
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D E B R I E F

What did you notice?

1 About the entry point

Who could get started immediately? Who might have struggled?

2 About meaning vs. procedure

Where did the math feel meaningful rather than just mechanical?

3 About your context

What would you need to adapt this for your own course or content?



Student Feedback



S T U D E N T F E E D B A C K

On Real-World Application

““I think my favorite lab was the 

cylindrical coordinate DNA 

helices lab because I could 

directly apply the calculus 

knowledge to something I study 

every day in my classes.”



S T U D E N T F E E D B A C K

On Lower-Stakes Learning

“ “I really liked the labs. I felt like they allowed me 

to apply what I have learned in a lower stress 

environment than a quiz.”

“I think this system is a lot more effective and engaging than 
testing, so keep the lab format!”



S T U D E N T F E E D B A C K

On Understanding the 'Why'

“ “Labs helped to solidify the "why" behind 

it which I always find very beneficial. Lots 

of the things we do feel very 

overcomplicated and it's hard to 

understand why we learn what we do.”



Making labs work in 
your context



How to Generate Labs for Your Classroom

1
Identify crucial content

• Either readily applicable content OR highly important content

2 Seek application ideas

•Optional: survey student interests first (sports, music, biology, environmental science…)

3 Create the labs
I do it in Latex (.tex) to create that professional looking polish

Swap out 4–8 quizzes with labs4



Seeking application ideas



Seeking application ideas



Components of a Good Lab

1) A “Hook”

High-leverage, accessible application that 

draws students in from the start

2) Group-Worthy

Rich enough that students benefit from 

collaborating and discussing together

3) Interpretation & Analysis

Students make sense of results, not just 

compute answers

4) Reflection Prompts

Metacognitive questions that connect math to 

the bigger picture
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   p  t + 1 =  p t


  y = x


  y = m x + b


   p 0


   p 0 = 0 . 5  

