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Driving Question 

What factors drive the increasing prevalence of 
tick-borne illnesses and their spread to previously 
unaffected areas?  
 

Overview  

Students will investigate the impact of increasing 
temperatures on tick questing behavior in a card 
game format. A subsequent collective group 
discussion will link global warming -> increased 
questing behavior -> increased tick-borne 
illnesses. 

NGSS Standards 

ESS3.D: Global Climate Change 
 
MS-ESS3-4 Construct an argument supported by 
evidence for how increases in human population 
and per-capita consumption of natural resources 
impact Earth's systems. 
 
MS-ESS3-5 Ask questions to clarify evidence of 
the factors that have caused the rise in global 
temperatures over the past century. 
 

Objectives 

 
Simulate the experience of a questing tick and 
subsequently discuss how more days above 
freezing allow for greater survival rates. 
 
Recognize there are more days above freezing in 
the springtime of 2010 compared to 1950.  
 
Collect and analyze data from the class playing 
the game. 

Newscast and/or Illustration 

The newscast addresses the rise in temperatures in 
winters from the past decade compared to 
previous decades, which is presented in the 
questing game. 
 

Previous Lessons 

The previous unit has explained the questing 
behavior of ticks. Lesson 4 of this unit has taken a 
look at historical climate trends. This lesson 
synthesizes these concepts. 

Misconceptions 

That ticks die when the temperature is below 
freezing. 

Future Lessons 

This could be inspiration for making other games 
for the open-ended final project of this unit. 

Quick Write Pre-Lesson Questions 

How do ticks survive the winter? 
 
If you were a tick, what kind of weather would 
deter you from questing? What kind of weather 
would you prefer? Why? 

Quick Write Post-Lesson Questions 

How is climate related to the prevalence of Lyme 
disease? 
 
One card deck uses temperatures from 1950 and 
one uses temperatures from 2010. If the cards use 

http://www.nap.edu/openbook.php?record_id=13165&page=196


 
 
Materials  
Students will need folders that contain: 

1. 2 decks of cards, one for temperatures in the springtime in 1950, another deck for 2010. Two 
options for the game cards: 

a. Print out the cards in the electronic slides accompanying this lesson. Each deck has 54 
cards 

b. Alternatively, a regular card deck can be used, and players can use the card conversion 
chart accompanying this lesson. 

2. Tick Game Data Recording sheets, which accompany this lesson. 1 per person. 
3. Lab notebooks or laminated blank charts (and markers) for data, graphing and calculations 
4. Large sticky easel paper for the class to record individual data to create a class-wide average 

histogram or bar chart for number of questing days for each year. 
5. Discussion questions to help students link the data (more questing days to more ticks to more 

illness) 
6. Case report template, where students respond to the newscasters  

 
Preparation 

1. Prepare folders containing card decks and data recording sheets 
2. Worksheet that prompts students to interpret graphs 
3. Need to prepare the room for students to pair-up 

 
 

Lesson 

The class reviews the most recent newscast and how tick-borne illnesses are appearing in previously 
unaffected areas. Depending on the class, the teacher may choose to review graph interpretation skills.  
 
Students pair-up so every student has a single partner. Each pair receives 2 decks of cards, one contains 
temperatures for 1950 and another deck contains temperatures for 2010. Students should shuffle each 
deck as best as possible before beginning.  
 
Each pair also receives a data recording sheet which can either be laminated to be reused or printed for 
single-use. This sheet contains a table to keep track of each card draw and whether or not it permits 
questing for each individual in the pair.  
 
Students take turns drawing from each year. In other words, partner #1 will draw from the 1950 in the 
first round and then partner #1 will draw from the 2010s in the second round. During each round, partner 
#1 and #2 will draw from their specific deck at the same time and record their results on their shared 
recording sheet.  
 
Rules for the game: 

1. Each student draws from his/her own deck at the same time 
2. If the card shows an above freezing temperature, they place a check-mark indicating good 

weather for questing on their sheet for that draw. If the card shows a freezing temperature, they 
place an X indicating non-questing weather on the recording sheet for that draw.  

temperatures from 1960 and 2020 instead, would 
the game results similar likely? Why? 



3. After 38 draws, each player counts the number of questing days and writes the number in the 
specified spot on the sheet. 

4. Players switch decks (which also need to be shuffled) at the end of the first round. 
5. Repeat steps 1-3 
6. Optional rules: 

a. If a player draws 15 “X”s in a single round the tick dies and cannot continue, however 
their partner can continue. 

b. If a player draws 5 “X”s in a ROW the tick dies.  
c. “Tick Bonus Card,” indicates a “free” questing day  

 
At the end of the two rounds, students will write their number of quest days for 1950 and 2010 on the 
board for the class to collect. As a class or in pairs, students will calculate the class average for each 
decade. Students then can either create a histogram which will depict how many draws of each 
temperature existed OR make a bar graph indicating just the class average.  
 
The class will then discuss the connection between temperatures in different decades with the increase in 
tick questing behavior and the resulting increase in tick-borne illness.  
 
 

 

 

Assessment 

1. Worksheet that prompts students to interpret the class’ graph (either histogram of all temperatures 
or bar chart showing the class average for each decade) 

a. (see exit question sheet)  
2. Participation in discussion 
3. Case report to newscasters, answers to discussion, participation in forming class graph 

 
Extensions 

This lesson could be extended by incorporating temperatures from more years, or having the temperatures 
be random throughout a whole decade versus another decade. 

Glossary of terms 

All Unit 3 terms are defined here. 
 

Appendices 
“How ticks spread disease,” Center for Disease Control: 
https://www.cdc.gov/ticks/life_cycle_and_hosts.html 

Data are from Hanover, NH for  February-March of 1950 and 2010 – data can be found on the NOAA 
(NOAA.gov) website. (https://www.ncdc.noaa.gov/cdo-web/datasets)  

A step by step guide to finding historical weather data for your city can be found here: 
https://drive.google.com/file/d/138vCkZeG1GucE8KleEX5T0dFGJ_PQK9H/view?usp=sharing 

 

https://docs.google.com/document/d/1-W7aLrZVg3zYWnR-VBabZb2gB8D-n-Dw1kgo33Z2s4Y/edit
https://docs.google.com/document/d/1jFAchr1R2_QaV0zb5-4B_aXgravw_sfOAl1lD3JyU5Q/edit
https://www.cdc.gov/ticks/life_cycle_and_hosts.html
https://www.ncdc.noaa.gov/cdo-web/datasets
https://drive.google.com/file/d/138vCkZeG1GucE8KleEX5T0dFGJ_PQK9H/view?usp=sharing
https://drive.google.com/file/d/138vCkZeG1GucE8KleEX5T0dFGJ_PQK9H/view?usp=sharing

