STEM HANDS-ON CHALLENGE KIT (SHOCK): 				DATE:__Sep 2025_____

Title:  Solar Powered Oven   Course: Physical Science   Key Words: Radiation, Conduction, Convection, insulator, conductor, reflection, collector, temperature scale 

Challenge: Design and build the hottest solar oven with material provided.
	Objectives
Apply the ED cycle to master the challenge
	Materials (per student or team)


	Sketch your oven
	Styrofoam take out box

	Correct/Improve your design to make the oven hotter
	Black construction paper

	
	Tape	 Stopwatch

	Explain different types of heat transfer occurring in your oven
	Razor knife or scissors

	
	Aluminum foil

	Demonstrate a basic solar cell
	Graham crackers

	
	chocolate, marshmallows


Group Resources Required (Pictures, Movies, Links, AV): 
1) Sun source or heat lamps
2) http://www.youtube.com/watch?v=qOqpdkS6wwo
3) Thermometer (digital remote is best)
4) Multimeter
5) Solar panel with trickle charger
	Procedures

	Step by Step/Parameters
	Questions/Variations

	(Explain each step, guiding student’s learning, bringing closure, assessment, etc. Add more rows as needed)
	(Anticipate & plan for possible student responses or behaviors.)

	Using material provided, build the hottest solar powered oven possible and melt your chocolate over your marshmallows
	

	Measure how hot your oven gets in 5 minutes under the sun/light
	

	Cook your food in the oven and enjoy
	

	Answer the questions below
	


SAFETY PRECAUTIONS: heat lamps get extremely hot—never touch them bare handed. Never look directly into the sun—it can cause permanent eye damage.  Be careful when working with sharp objects—always cut away from your body.
Deliverables:
1) Record your hottest temperature
2) Sketch and label your oven below:











3) Answers the following questions: 

1. Name a natural system that uses solar power.  ___________________________________
________________________________________________________________________________
2. Name a manmade system that harnesses solar power.  ____________________________
________________________________________________________________________________
3. Name and explain the three types of heat transfer demonstrated by your solar oven
1) _________________________________  :  __________________________________________
________________________________________________________________________________
2) __________________________________ : __________________________________________
________________________________________________________________________________
3) __________________________________ : __________________________________________
________________________________________________________________________________
4. Name two ways to improve the efficiency (Heat Energyout/Heat Energyin) of your design:
1) ______________________________________________________________________________
________________________________________________________________________________
2) ______________________________________________________________________________
________________________________________________________________________________
5. How hot did the heat source get for our S’mores? _________________________________     
________________________________________________________________________________
6. What are the three elements necessary for a fire to sustain itself?
1) ________________________________________________________________
2) ________________________________________________________________
3) ________________________________________________________________
7. Likely your oven will result in the top part of your food being cooked, but the bottom part won’t get as hot.  What design modification(s) could you make to ensure your food gets cooked evenly on all sides?  
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

