Boom and Bust
Using 90 years of real population data to investigate carrying capacity, limiting factors, and predator-prey dynamics
	Lesson Overview

	Description
	This lesson uses 90 years of real population data from the Canadian boreal forest to help students understand why populations never grow indefinitely. By tracking the boom-and-bust cycles of snowshoe hares and Canada lynx between 1845 and 1935, students identify carrying capacity and limiting factors directly from evidence, distinguish between biotic and abiotic controls on population size, and connect population dynamics to biodiversity at the ecosystem level — building toward the central understanding that populations are shaped by a web of interacting factors, not a single cause.

	Subject Area(s)
	ScienceMathematics

	Grade Band(s)
	9-10



	Learning Progression Alignment

	Strand
	Strand C — Analysis and Modeling Techniques

	Substrand
	Substrand C.5. — Models of Data

	Concept
	Concept C.5.1 — Understanding modeling — Analyze patterns and relationships in data using graphs, tables, and models. Explore tools like decision trees and neural networks, assess assumptions, and distinguish correlation from causation in real-world contexts.
· 9-10.C.5.1a: Recognize that bivariate relationships between numerical features can be examined using both linear and non-linear associations.
· 9-10.C.5.1b: Investigate real-world examples where correlation does not imply causation.

	NGSS
	NGSS HS-LS2-1 (population factors)HS-LS2-2 (biotic and abiotic factors -- primary standard)HS-LS4-5CCSS Math MP.4



	Tool(s)

	Type
	

	Tool
	CODAP

	Programming Language
	

	Other Tech Notes
	




	Lesson Materials

	Dataset
	CODAP file https://codap.concord.org/beta#shared=https%3A%2F%2Fcfm-shared.concord.org%2FsXmUrx8T6M7NC9H1KfRM%2Ffile.json 

	Datasheet
	

	Student Document(s) & File(s)
	Population Ecology Boom and Bust Student Materials

	Teacher Document(s) & File(s)
	Population Ecology Boom and Bust Teacher Key.docx
· www.jondarkow.com - Predator-Prey Simulation of the Lotka Volterra Model
· Population Ecology: Predator/Prey Relationships - PhET Interactive Simulations
· Predator Prey Graphing
· Predator-prey population cycles | Ecology and natural systems | High school biology | Khan Academy
· Lotka–Volterra equations - Wikipedia


[bookmark: _heading=h.ksoxfdkbb8tc]
	Lesson Plan

	Lesson Focus
	How biotic and abiotic factors control population size and affect biodiversity, using 90 years of real predator-prey data as evidence.

	Content Objective(s)
	Students will be able to:
· identify exponential and logistic growth patterns in real data
· define carrying capacity and limiting factors from evidence
· distinguish biotic and abiotic limiting factors
· explain predator-prey dynamics using time-series graphs
· connect limiting factors to biodiversity at the ecosystem level
· construct a CER argument explaining how both biotic and abiotic factors affect populations

	Prerequisite Knowledge & Skills
	· Basic understanding of ecosystems: that organisms interact with each other and with their physical environment, and that energy moves through food chains
· Familiarity with the terms predator, prey, producer, and consumer: students do not need deep food web knowledge but should know what it means for one species to eat another
· Understanding that populations can grow and shrink over time: students should have been introduced to the idea that birth rates and death rates determine whether a population increases or decreases
· Ability to read a line graph: knowing what x and y axes represent, how to read a value from a plotted point, and what a rising or falling line means
· Basic understanding that organisms need resources to survive,  food, water and shelter, and that these resources are not unlimited

	Lesson Details

	Lesson Hook & Warm-up

10 mins
	STUDENT FACING
· Your teacher has shared the statement: “90% of the Hares Are Gone. The Experts Are Not Worried.  Why."
· Turn and talk with your partner about why you think this statement is true.
· After a minute, we’ll come back together as a class and talk about what your thoughts are.


	
	TEACHER FACING
Share 
· “90% of the Hares Are Gone. The Experts Are Not Worried. Why." with the students. 
· Have students turn and talk with their partners and discuss why they think this might be. 
· Then have students share as a whole class.

	Activity 1

20 mins
	STUDENT FACING
· In your student worksheet find the link for the Canadian Lynx and Snowshoe Hare dataset.
·  Upload that dataset into CODAP and follow the directions given in the student sheet.

	
	TEACHER FACING
Using the data given about the Canadian Lynx and the Snowshoe 
· Students are to create a graph in CODAP by following the directions in their student sheet. 
· Once the graph is made, students should make some observations and thoughts about what the graph shows. 


	Activity 2

30 mins
	STUDENT FACING
· Answer questions 5-10 on your student sheet.

	
	TEACHER FACING
· Now that students have made the graph in CODAP they should answer the questions given. 
· Encourage students to do these questions together, discussing and debating about what they see.

	Lesson Synthesis

30 mins
	STUDENT FACING
· Choose one of the activities on the “bingo card”. 
· Answer to the best of your ability.


	
	TEACHER FACING
· Hand out the Lynx vs Snowshoe hare sheet.
· Read over the 3 options students have to choose from.
· Each student chooses one option and answer the question.



	Closing Activity 

5 mins
	STUDENT FACING
Answer the question:
"The dataset ends in 1935 with hare populations at approximately 85,000 and rising. Based on everything you have learned today, what do you predict happened to the hare population between 1935 and 1945 -- and what would need to happen to the lynx population for your prediction to be correct? Be specific."

	
	TEACHER FACING
Ask the question:
"The dataset ends in 1935 with hare populations at approximately 85,000 and rising. Based on everything you have learned today, what do you predict happened to the hare population between 1935 and 1945 -- and what would need to happen to the lynx population for your prediction to be correct? Be specific."

	Student Follow Up & Practice
	Population Ecology: Predator/Prey Relationships - PhET Interactive Simulations
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