
Cool Puppy Doghouse Project 
 

Background 
Light energy can be absorbed or reflected. Dark surfaces and objects absorb light and convert that light to 
heat energy, making the temperature of that object feel warmer. Shiny surfaces and light-colored surfaces 
reflect light, making those objects feel cooler. White reflects all colors of light and black absorbs all colors of 
light. We see colors because of the light that is reflected back to our eyes. For example, an object that appears 
red to our eyes is reflecting red light and absorbing all the other colors of light. 

Heat energy travels from places with the warmest temperature to places with the coolest temperature. 
Insulating materials can slow down the transfer of energy. Some materials slow down this transfer of energy 
because they contain trapped air. Air is a very good insulator, meaning it can slow down heat transfer. For 
example, double-paned glass windows are used in houses because the air gap between the panes of glass 
slows down heat transfer either into the house on a hot day, or out of the house on cold day. Fiberglass 
insulation in house walls and attics contains trapped air, which slows down the transfer of heat energy. 

It is a misconception that cold air can be trapped inside a structure. Cold does not transfer; only heat transfers. 
The goal of our doghouses is to prevent as much heat transfer as possible in order to keep our puppy cool. By 
keeping the heat out, we are making the inside cooler. 

 

Resources 

• Consider showing students the 50-second YouTube video by Grizzlyndnaul, “Frying and Egg on the 
Sidewalk,” to emphasize the importance of building a good, thermally insulated doghouse and 
prompt students to consider how materials make a difference when dealing with heat: What is 
causing the egg to fry? From where is the heat coming? Would the egg fry like this if you put it on the 
grass? Or on the hood of car? 

• If students require a review of colors and temperature, consider conducting the “Color Me Hot!” 
Experiment at Education.com before they begin the doghouse challenge. 

• Provide students with the Cool Puppy Doghouse Worksheet to help them organize their ideas, record 
testing temperatures, and reflect on their designs. 

• Provide students with a budget and a price list of materials you make available for their designs; 
modify the items and prices as desired. 

 

Maker Time 

1. Review with the class the hypothetical situation, the found puppy (toy), available materials, 
constraints, procedure, steps of the engineering design process, and the budget sheet—most of 
which are provided on the worksheet. 

2. Give students/teams 30 to 45 minutes to discuss/plan and construct their doghouses. 

https://www.youtube.com/watch?v=bnZQgp6srF4
https://www.youtube.com/watch?v=bnZQgp6srF4
https://www.education.com/science-fair/article/heat-and-colors/


3. Place the doghouses in a testing area with one thermometer inside each doghouse, and one 
thermometer outside each doghouse. 

 

 
 

Example testing area setup. 
 

 
 

Alternate testing area setup that places the doghouses within bigger cardboard boxes to concentrate the heat buildup. 

4. Have students record the beginning temperatures inside and outside of the doghouse. 

5. Set the timer to 30 minutes. 

6. Turn on the light/lamp and begin the timer. 

7. Watch the doghouses/test area carefully. If the temperature approaches the thermometer maximum, 
turn off the light to maintain a safe temperature for the 30 minutes. 

8. After 30 minutes, turn off the light. 

o Have students record the temperatures inside and outside of their doghouses. 

o Also have students place their hands inside and outside the doghouses to feel the 
temperature difference (assuming the doghouse sizes and testing area setup permits this to 
be done safely!). 



Wrap Up 
As a class, have students share, compare and reflect on their doghouse designs: 

• If you were to redesign your doghouse, what changes would you make and why? (Many possible 
answers. Example: Make the doghouse white or add reflective materials to its outer surface.) 

• Once the lamp (“sun”) was turned on, what happened to the temperature inside your doghouse and 
why? (Answer: Expect that the temperature inside the doghouses increases because the bulb 
provided heat.) 

• How does a light bulb heat the house? (Answer: The light energy from the light bulb transforms to 
heat energy that heats the doghouse.) 

 

Tips 

• Place one thermometer inside the doghouse to gather data. Place another thermometer outside the 
doghouse to make sure that the doghouse is exposed to temperatures above 90 ℉. 

• Ideally, use 250-watt heat lamps, one per doghouse, placed equal distances from each doghouse. 

• To simulate outside temperatures greater than 32 ⁰C/90 ⁰F, place student created doghouses inside a 
larger cardboard box in order to concentrate the heat to the testing area. 

• Be careful! The hot glue gun and light source have the potential to burn skin. 

 


