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Unit 4: Effects of Heat, Light, and Sound Energy 
Topic: Design a Solar Cooker 
Subject/ grade level: STEM/ Grade 2 

Materials: 
Suggested for teams of 2-3 students unless indicated otherwise 

 

For all teams 
 1 design portfolio  
 1 plastic re-sealable bag, 

per student  
 Newspaper 

Design 1 
 Pizza, cereal, or cracker 

box 
 Black construction paper 
 Aluminum foil 
 Non-toxic glue, tape, 

scissors, ruler, markers 
 Wooden dowel, straw, 

ruler, or stick 
For the teacher 

 Time to take students 
outside 

 A sunny day 
 21

st
 Century Skill rubric for 

grading the project 

 

Design 2 

 A box 

 Poster board 

 Aluminum foil 

 Big box 

 Tape 

 Black construction paper 
Optional materials 

 Timers 

 Thermometers 

 Sun glasses per student 

 Pot holders for students 
Websites 

 https://www.readability.com/  

 http://sunshineonmyshoulder.com/6-homemade-solar-oven-projects-for-kids/ 

 http://kitchenpantryscientist.com/313/ 

 http://climatekids.nasa.gov/smores/ 

 http://solarcooking.org/plans/  

 http://www.pspb.org/e21/media/SolarCooker.html  

 http://www.solarcooker-at-
cantinawest.com/solar_cooker_photos_and_images.html 

 http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-
cookies-with-solar-power/  

 http://www.food.com/recipe/sure-fire-no-fire-smores-paula-deen-170122  
 

TEKS 
Science  
SCI.2.5C Demonstrate that things can be done to materials to change their physical properties such as cutting, folding, 
sanding, and melting. 
*SCI 2.6A Investigate the effects on an object by increasing or decreasing amounts of light, heat, and sound energy 
such as how the color of an object appears different in dimmer light or how heat melts butter. 

 
Math 

MATH 2.1A Apply mathematics to problems arising in everyday life, society, and the workplace. 
MATH 2.7C Represent and solve addition and subtraction word problems where unknowns may be any one of the 
terms in the problem. 
 

ELPS 
C1E Internalize new basic and academic language by using and reusing it in meaningful ways in speaking and writing 
activities that build concept and language attainment. 

C3E Share information in cooperative learning interactions. 
 
 

https://www.readability.com/
https://www.readability.com/
http://sunshineonmyshoulder.com/6-homemade-solar-oven-projects-for-kids/
http://kitchenpantryscientist.com/313/
http://climatekids.nasa.gov/smores/
http://solarcooking.org/plans/
http://www.pspb.org/e21/media/SolarCooker.html
http://www.solarcooker-at-cantinawest.com/solar_cooker_photos_and_images.html
http://www.solarcooker-at-cantinawest.com/solar_cooker_photos_and_images.html
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/
http://www.food.com/recipe/sure-fire-no-fire-smores-paula-deen-170122
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CCRS 
Science 
1C1A Work in teams and share responsibilities, acknowledging, encouraging, and valuing contributions of all team 
members.   
4A1A Give an example of a technological innovation that resulted from various scientific discoveries.  
 
Math 
8C1C Interpret results of the mathematical problem in terms of the original real world situation. 
10B1A Model a given real world situation using an appropriate combination of sketches, graphs, and algebraic 
expressions.  
 
Cross-disciplinary 
1A2A Articulate a point of view and provide valid evidence to support findings. 
1D1A Ask questions to check for understanding or to clarify information. 
 

Lesson objective(s): 
Students will learn how solar energy can be harnessed to benefit people in developing countries, and will be able to 
describe the important properties of a solar cooker. 
 

Differentiation strategies to meet diverse learner needs: 
In all stages, the teacher may consider 

 Providing written as well oral directions when necessary. 

 Providing opportunities for students to ask questions and to explain directions. 

 UDL web tools, such as Readability, to customize how information is displayed on text intensive websites. 
Link: https://www.readability.com/ 

 

IDENTIFY NEED 
Teacher Background Information: 
Familiarize yourself with how solar cooking works and how it can be done with children by visiting the following 
teacher-friendly websites: 
http://kitchenpantryscientist.com/313/ - solar cooking explained 

http://sunshineonmyshoulder.com/6-homemade-solar-oven-projects-for-kids/ - solar cooking with kids 
 
The teacher will introduce the lesson in a similar fashion as the following: 
“Who likes to cook? Who likes to eat? How do you think you could heat water or cook food without a stove, oven or 
microwave? How did people cook before such appliances? People have been able to cook food over open fires, but 
have you ever heard of cooking with the sun?” 
 
“Do you think you will be able to heat food with the sun? Today, we are going to become engineers and design a solar 
cooker. Our task will be to design solar cookers for people who do not have ovens, stoves or microwaves.” 
 
Formative Assessment: 
Have teams read and complete the introductory design challenge page in their portfolio. After the teacher establishes 
the criteria for the project, teams should copy it into the design portfolio to guide their work.  
 
(Teacher Note: The teacher should carefully think of the rules, or design constraints, for the challenge ahead of time 
and give teams time to document them and discuss them as a class.) 

https://www.readability.com/
http://kitchenpantryscientist.com/313/
http://sunshineonmyshoulder.com/6-homemade-solar-oven-projects-for-kids/
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Safety Hints: 
 Remind students to be cautious when poking holes and cutting card board. 
 Have students wear sunglasses while outside in later stages since the reflection from aluminum foil is very bright. 
 
Extension: 
Have teams ponder the following questions to set up the design challenge: 
1. How does your house keep heat in (increase it) during the winter, or keep heat out (decrease it) in the summer? 

Answers may vary. (Big idea: Insulation is any material that slows down heat transfer.)  
2. Will we want to increase the heat or decrease heat in our cooker? 
3. What things can we use from our materials list to keep heat in the solar cooker?  

 
RESEARCH THE PROBLEM 

Have teams go to the following websites for photographs and information on solar cookers being used in places all 
over the world.   
 
Kids-friendly informational websites: 
http://www.solarcooker-at-cantinawest.com/solar_cooker_photos_and_images.html solar cooker images 
http://climatekids.nasa.gov/smores/ 
http://solarcooking.org/plans/  
http://www.pspb.org/e21/media/SolarCooker.html  
 

Formative Assessment: 
Teams should complete the “What is the Problem?” handout together to make sure everyone is clear about the goal 
and important details of the design challenge. Also, make sure teams create and indicate their team name, not 
individual names, on all documents moving forward. 
 
Extension: 
Have teams ponder the following questions: 
1. What are some reasons to use a solar cooker? (Possible answers: To save fuel, money or energy; to reduce 

pollution; to save trees.) 
2. How does the sun work in a solar cooker? (Possible answer: Sunlight is converted into heat energy.) 
3. What do you think makes a good solar cooker? (Possible answers: Strong light onto the cooking area, insulation to 

retain heat, a dark surface to absorb sunlight.) 
 
(Teacher Note: Solar cookers have reflecting surfaces that direct the sunlight to one spot in the cooker. It helps if the 
shiny surfaces are adjustable. The best solar cookers also have clear covers, and insulation to minimize the loss of the 
collected thermal energy. 

 
DEVELOP POSSIBLE SOLUTIONS 
Based on the kid-friendly internet research in the previous stage and the materials available, teams should begin to 
generate ideas for designing their solar cooker. 
 
To help teams better visualize possible solutions to the design challenge, show them the following video, but STOP 
THE VIDEO AT 1:00 MINUTE to not give away the winner of the challenge in the video!  
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/  
 
(Teacher Note: You may have to sign up or have a PBS Learning Media account. Sign up is free; website will take you 
the sign up page if you do not have an account already.) 

http://www.solarcooker-at-cantinawest.com/solar_cooker_photos_and_images.html
http://climatekids.nasa.gov/smores/
http://solarcooking.org/plans/
http://www.pspb.org/e21/media/SolarCooker.html
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/
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REMEMBER- The purpose of a design challenge is to help students become good decision-makers. There is no reason 
for them to know the outcome of the video. You may hold them in suspense, however, and choose to show it to them 
after the design challenge. Also, depending on how they construct their model, their outcomes may be different from 
the children in the video.  
(Teacher Note: The class as a whole in the next stage, not teams, will decide which of the two designs they will all 
build. To do this, however, students in their teams should discuss the options with the teacher prompting which one 
they think is better and why. Giving teams two choices helps them develop decision-making skills.) 
 
Formative Assessment: 
Teams will complete the “Brainstorm Solutions” handout.  
 
Extension: 
Have teams ponder the following questions:  
1. Can we reflect heat? How? (We can reflect heat just like we can reflect light. This means that if we use something 

reflective, we can bounce more heat into our cooker.) 
2. What do you think in our materials list will be useful for reflecting the sun? (aluminum foil) 

 
SELECT THE MOST PROMISING SOLUTION 
As a class, a decision will be made about which design to build. Teams can make small variations to their designs, 
however*. Students should think more deeply about the two design ideas by considering the positives and negatives 
of each. To arrive at the final class decision, they will complete the “Selecting a Solution Organizer” handout together. 
 
(Teacher Note: Encourage teams to be creative with their individual designs. Small changes can have a big effect!) 
 
Formative Assessment:  
Teams should draw their final sketch for the chosen design on the “Planning: Design a Solar Cooker” handout.  
 
Extension: 
Help teams begin to differentiate between the natural (science) and man-made (engineering) world by pondering the 
following question:  
 
What other ways might we make use of the sun’s energy naturally, without a man-made device? (Possible answers: 
To dry foods in the sun, to dry clothes in the sun, etc.) 

 

CONSTRUCT A PROTOTYPE 
The construction method and materials will vary based on materials available. Teams will build one solar cooker 
together, and for this first design, the class will build the same design. The following directions are just examples of 
common designs, and are provided as a guide.  
 
Possible Directions: Solar Cooker #1 (left in image) 
1. Make sure the cardboard is folded into its box shape and closed.  
2. Place a piece of construction paper in the center of the lid of the box and trace its outline on the lid. Put the piece 

of paper aside.  
3. Carefully cut the two long edges and one of the short edges of the rectangle that you just traced on the lid of the 

box, forming a flap of cardboard.  
4. Gently fold the flap back along the uncut edge to form a crease.  
5. Wrap the underside (inside) face of this flap with aluminum foil. Smooth out any wrinkles and tape or glue it into 

place. The foil will help to reflect the sunlight into the box.  
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6. Open the box and place the black construction paper in so it fits 
the bottom of the box. This will help to absorb the sun's heat.  

7. Roll up some newspaper, and fit it around the inside edges of the 
box. This is the insulation that helps hold in the sun's heat. Use 
tape to hold the newspaper in place, but only tape it to the 
bottom of the box, not the lid.  

8. Close the pizza box top (window), and prop open the flap of the 
box with a wooden dowel, straw, stick, or other device and face 
towards the sun.  

9. Adjust until the aluminum reflects the maximum sunlight through 
the window into the solar cooker interior.  
 

Possible Directions: Solar Cooker #2 (right in image) 
1. Take a large piece of poster board and cover one entire side with aluminum foil. 
2. Tape the sides of the foil around the back of the poster board. 
3. Make a cone-like shape with the aluminum foil side facing in. 
4. Place black construction paper along the bottom of a large box (a copy paper box works well for this).  
5. Put the cone-like shaped poster board into the box. 
6. Tape the cone shape together, but leave enough room in the small opening, large enough to fit the entire plastic 

bag in lying flat. 
7. Stuff newspapers along the outside of the cone inside of the box to help it stay in place and keep the heat in. 
 
Formative Assessment: 
Teams should complete the “Create your Solution” handout according to its directions.  
 
Extension: 
(Optional) You may want to allow teams to choose individually, instead of having the class all do the same design. 
This will be more of a challenge for you and the teams as a first design, but will mimic what the children did in the 
Zoom video and allow groups to compare the two designs to each other. 

 

TEST AND EVALUATE PROTOTYPE  
To test their cookers, teams will cook s’mores*.  Have each student put their assembled s’more into a sealable bag. 
Next, proceed to the testing directions below. 
 
*Directions for making s’mores are provided here:  
http://www.food.com/recipe/sure-fire-no-fire-smores-paula-deen-170122    
 
Math Connection: 
To help the teacher and the teams figure out how much of each ingredient will be needed to 
make the s’mores, teams should complete the “Designing a Solar Cooker Math Connection” 
handout. 
 
Testing the Solar Cooker 

1. Take the cooker and the s’mores outside. Remind students to put on their sunglasses if they have them. Have 
the teams pay careful attention to how they position their cooker so it receives the most sunlight and does 
not cast shadows inside the cooker. Sometimes it helps to tilt or angle the cooker. 

2. Have teams place their s’mores in their cookers (they can do this all at once or one at a time, if time permits.) 
3. Cooking times will vary, but should average between 5-10 minutes to melt in the sun. 

http://www.food.com/recipe/sure-fire-no-fire-smores-paula-deen-170122
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(Teacher Note: Times will vary based on how well insulated cookers are, the time of day, cloud cover, and the size of 
the reflective surface, to name a few variables. Solar cookers can reach high temperatures. To prevent burns, make 
sure students handle all items in the sunlight with care.) 
 
Formative Assessment: 
Teams should complete the “How Did your Team Do?” handout once they have completed testing their cooker to 
evaluate their design and teamwork. 
 
Extension:  
Teams could collect data to compare their findings. The teacher could have them collect data using a timer and a 
thermometer and then graph their results (see possible format here). 

 

COMMUNICATE THEIR DESIGN  
Acting like engineers, teams will communicate their design by presenting it to the class. Teams should take a digital 
picture of their design and/or hand draw a picture to share and describe during the presentation.  
 
Formative Assessment: 
To guide the sharing process, teams should share their responses from the “Communicating your Cooker Design” 
handout with the class. 
 
Extension: 
Have teams extend their learning by pondering the following questions: 
1. Was there a certain location in each cooker that seemed to get the hottest? 
2. Why might it be warmer or cooler in certain areas? 

 
REDESIGN  
Teams will create a materials list and description for how they could redesign to improve their solar cooker. Some 
possible variations are that teams could 1) put  stones instead of newspaper around the smores to provide better 
insulation, or 2) put the s'mores on a revolving tray to easily turn or “track” them better with the sun, etc.) 
 
Differentiation: 
You may choose to show the remaining portion (from 1:00 minute to the end) of the Zoom video so teams can 
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discuss how their results compared to the children in the video.  
Link here:  
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/  
 
Formative Assessment: 
Teams will complete the “Redesign Idea” handout to culminate the design challenge. 
 
Extension: 
Encourage students to experiment with other solar cooker designs at home under adult 
supervision. Here is a picture of a solar cooker that is easy to make with a Pringles can. It 
involves the use of a knife and tool to cut and shape a coat hanger, but is a compact and fun 
design that is ideal for cooking hotdogs! 

 

http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zsolar/cooking-cookies-with-solar-power/

