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Driving Question 

How can we keep ticks warmer during the cold 
New England winters? 
 

Overview  

Students will measure temperatures outside in 
different locations to determine how temperature 
varies by location and ‘insulation.’ They will then 
design and build an insulated box to keep a tick 
warm in winter.  

NGSS Standards 
MS-PS3-3: Apply scientific principles to design, 
construct, and test a device that either minimizes 
or maximizes thermal energy transfer. 
 

Objectives 

 
Determine the temperature in different locations 
outside at their school. 
 
Hypothesize as to where ticks may live in the 
winter and how they may survive. 

Newscast and/or Illustration 

This lesson illustrates the point that the climate 
has been changing over the last few decades and is 
projected to worsen. This is causing changes to 
the weather as well as causing more weather 
anomalies. The days below freezing could also 
begin to change allowing for more tick questing 
and greater tick populations. 

Previous Lessons 

Lessons 1, 2, and 3 all build up the students’ 
knowledge on weather and the climate. They also 
demonstrate the effect of greenhouse gases on the 
climate. This lesson serves to summarize how 
those greenhouse gases are affecting the climate 
and causing it to change over time. 

Misconceptions 

Students may think that the temperature outside at 
a given time is constant when in reality it varies 
by location: air temperature vs. ground 
temperature vs. temperature under a layer of 
leaves vs. temperature under a layer of bark, etc.  

Future Lessons 

Following lessons focus on how climate change 
has allowed ticks to quest more frequently. 

Quick Write Pre-Lesson Questions 

Draft questions available here but feel free to edit. 
Quick Write Post-Lesson Questions 

Draft questions available here but feel free to edit. 

https://docs.google.com/document/d/1Ej_r8ODWMx-a_E_AnaQ0m5g9UFLxBBRJQzjs0XWXbIc/edit
https://docs.google.com/document/d/1Ej_r8ODWMx-a_E_AnaQ0m5g9UFLxBBRJQzjs0XWXbIc/edit


Materials  

Each group needs: 
● a cardboard box (each group should use a box that is roughly the same size) 
● natural materials: twigs, leaves, dirt, sand, rocks, bark, etc. 
● other materials: cotton balls, fabric, foam, newspapers, etc. 
● thermometers (1/group) to measure outside temperatures  
● colored pencils (for drawing graphs) 
● Ticks in Cold Environments handout 
● Small vials (1/student or group). 

To share with the entire class: 
● Freezer or cooler with ice 

 
Preparation 

● Gather the materials for the students to use to construct their tick winter home. 
● Place the supplies on a table for students to inspect. 
● Make copies of the Ticks in Cold Environments handout for students to record their data and 

designs. 
● Gather colored pencils for groups to graph their data 

 
Background 

Students should be able to describe the life cycle of a tick (covered in Unit 2). They should also be able to 
look up the average temperatures in their area during different seasons (winter, in particular).  

 
 

Lesson 

1. Review the tick life cycle. Ask students: does temperature affect ticks?, how cold does it need to 
be outside to kill ticks? Review winter temperature data.  

2. Why don’t all of the ticks die in the winter? Does temperature vary by location? In small groups 
have students take temperature readings outside in different locations around their school and 
record and map the temperatures: air temperature, ground temperature, underground temperature, 
under bark temperature? etc. Have students focus on areas where they think ticks may live in the 
winter.  

3. Return to the classroom and share data. Use large post-its to create a map of temperatures outside 
the school. 

4. Explain the challenge to the class: “Your challenge to design a home for a tick during the winter 
such that the temperature remains over 0°C when placed in a cold environment (freezer) for 24 
hours.”  Alternatively, each student can be given an ice cube that they need to keep from melting. 

5. Split students into groups of two or three. 
6. Allow students to walk around the table of supplies and start brainstorming.  Give them time to 

brainstorm ideas on the Design Sheet. What materials will work best to create a winter home for a 
tick? Encourage them to use the ‘data’ collected related to temperatures in different locations 
outside.  

7. Have students get supplies and build a winter tick home as a group, being sure to put a tick ‘a 
small vial filled with water’ inside their tick home. 



8. Test the designs by placing the homes/boxes in a freezer (or cooler filled with ice? or outside if 
winter). Monitor the temperature in the freezer if possible. 

9. Ask students to analyze their data and present to the class with the Investigating Questions to 
direct their analysis.   

10. Ask students to reflect on their design: did their tick ‘survive’ (not freeze?)? what would they 
change about their tick home? 

 

 

Assessment 
Design an insulated box to keep a tick warm in the winter. Have each group present their tick home 
design and data. 
 
Extensions 

Improve the tick homes. 

Glossary of terms 
absorb: In physics, to transform radiant energy into a different form usually with a resulting rise in 
temperature. 
conduction: The process by which heat or electricity is directly transmitted through a substance when 
there is a difference of temperature or of electrical potential without movement of the material. 
conductor: A material or an object that allows heat, electricity, light, and/or sound pass easily through it. 
convection: The movement caused within a fluid by the tendency of hotter and, therefore, less dense 
material to rise and colder, denser material to sink under the influence of gravity, which consequently 
results in transfer of heat. 
insulator: A material or an object that does not easily allow heat, electricity, light, or sound to pass 
through it. 
radiant energy: Energy (as heat waves, light waves, radio waves, x-rays) transmitted in the form of 
electromagnetic waves. 
radiation: The emission of energy as electromagnetic waves or as moving subatomic particles, especially 
high-energy particles that cause ionization. 
R-value: A measurement of how well certain building insulation materials can resist heat. The higher the 
R-value, the greater the insulation performance; R-value is expressed as rate of heat loss per hour per 
square foot per inch of thickness of material per degree Fahrenheit. 
 

https://en.wikipedia.org/wiki/Special:Search?search=absorb
https://en.wikipedia.org/wiki/Special:Search?search=conduction
https://en.wikipedia.org/wiki/Special:Search?search=conductor
https://en.wikipedia.org/wiki/Special:Search?search=convection
https://en.wikipedia.org/wiki/Special:Search?search=insulator
https://en.wikipedia.org/wiki/Special:Search?search=radiant+energy
https://en.wikipedia.org/wiki/Special:Search?search=radiation
https://en.wikipedia.org/wiki/Special:Search?search=R-value

