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Bakin’ in the Sun: Engineering a Solar Oven
Yesterday, a terrible thunderstorm traversed through your community. it left several thousand 

people without power and absolutely no way to prepare meals. The community has been told it 
could take up to two weeks to repair the damaged power lines. Despite this news, families are pro-
actively brainstorming ways in which they can engineer an oven that utilizes an alternative energy 
source in order to provide food for their families and the community during this time. They have 
concluded the best energy source for this project is solar energy and have asked middle school 
science students to help them.

Project Tasks 
Develop a team of two other fellow scientists to research, engineer, and test an innovative and 

efficient solar oven for the people in your community. Your oven will need to efficiently heat large 
amounts of soup or broth in order to provide food for the community until the power is restored. 
Moreover, they have challenged you to only use scavenged materials found around your home 
or in your community. if needed, you have a budget of five dollars which you may spend on the 
project, and all expenses must be reported in your presentation.

1. Throughout this project, your group will maintain an online blog with daily entries that 
discuss your thought process, ideas, solutions, and steps taken each day. Reflect on what 
worked and what did not work and why. Share your blog with your teacher so that she or 
he can track your group’s progress and thought processes. You could use Blogger, Weebly, 
LiveJournal, or WordPress to create your blog. Don’t forget to take digital pictures (yes, 
you can use your cell phone camera!) to upload to your blog.

2. With your group, brainstorm ideas or features you need to consider or incorporate into 
your design in order to create an efficient solar oven. Use the following questions to discuss 
and inspire original ideas; outline answers to the following questions to guide your thinking 
throughout the engineering process. Think outside the box!

 w How can i optimize temperature and power output of my oven?
 w What factors will influence the solar oven’s performance?
 w How will the sun’s energy be captured and trapped inside of the oven?
 w How can the sun’s energy be transferred as a heat source to cook food, and how can i 

design the oven to concentrate this energy into a specific place?
 w What materials would be excellent for this project, and where can they be found? How 

will these specific materials be helpful in this process?
 w What materials possibly needed to be purchased? is this a necessity to the overall design 

and performance of my oven? Why or why not?
3. Research solar oven designs and analyze the materials used, the engineering process, and 

how it works. Select two designs that would be most effective and briefly describe them 
in the appropriate section of the “Solar Oven Project Sheet” table.
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4. Using your knowledge about energy and ideas collected from your research, design a solar 
oven. Utilize drawings, pictures, scales, measurements, and other pieces of information to 
communicate your design plan efficiently and effectively. This design plan must be neatly 
organized and included in your final presentation.

5. Begin gathering your materials and construct an efficient solar oven. Be sure to document 
the process along the way by taking digital pictures (by any technology device the teacher 
approves) and developing a procedure, which you’ll title “How to Engineer a Solar Oven,” 
to include in your presentation. 

6. Test your solar oven’s power using the following procedures:

 w Set up your oven as intended in order to collect as much sunlight as possible.
 w Measure and record the temperature (in Celsius) of a 500 milliliter sample. Place the 

water sample in your oven.
 w After ten minutes, measure and record the soup or broth’s temperature (in Celsius) in 

your data table. Continue to collect data every ten minutes over the course of one hour 
(sixty minutes).

 w Using your data, determine the total energy absorbed by the water. Show all of your 
work and circle your final answer.

 w Now, calculate the power output of your solar oven.
7. Reflect on the design and power output of your solar oven. Brainstorm ways in which you 

can collect as much energy as possible to improve your oven in order to optimize tempera-
ture and power output in the “Solar Oven Project Sheet” table. Document these ideas, and 
improve, adjust, or modify your solar oven design.

8. Perform the solar oven test again and record your results in the appropriate section of the 
“Solar Oven Project Sheet” table.

9. Utilizing technology (advertisement video, Prezi, student webpage, animation, infographic, 
and so on), prepare a presentation outlining your engineering process. You will present your 
solar oven design to the community and help community members prepare soup for the 
families without power. incorporate all of the following components into your presentation.

 w Detailed solar oven design plan
 w List of materials used for the construction of the solar oven and material cost, if necessary
 w Procedure followed to construct the solar oven
 w Data tables (for test one and test two)
 w One graph to compare time and temperature (include data from both tests on one graph)
 w Energy and power calculations for test one and test two (show all calculations)
 w include any modifications you made and your project conclusions. Answer the follow-

ing questions:
 © “What possible factors influenced the performance of the solar oven?”
 © “What modifications or adjustments did you make to the oven before the second 

test? Why?”
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 © “How did these modifications influence the performance of your solar oven?”
 © “What other modifications could be made to the solar oven to optimize temperature 

and power output?” 
 w During your presentation, demonstrate how your solar oven works by heating up a soup 

or broth sample for at least two families of four.

Solar Oven Project Sheet

1. Brainstorm ideas and Features

2. Possible Solar Oven Designs (include source)

3. Our Solar Oven Design and Procedures

4. Data 

TEST 1 TEST 2
Time (minutes) Temperature (˚C) Time (minutes) Temperature (˚C)

0 0

10 10

20 20

30 30

40 40

50 50

60 60

5. Energy and Power Output

6. Modifications
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Scoring Rubric

1
SIGNIFICANT 
REVISION 
NEEDED

2
SOME REVISION 
NEEDED

3
PROFICIENT

4
EXCEEDS 
EXPECTATIONS

Objective 1: 
Students will 
design and 
construct an 
efficient solar 
oven.

•  The learner at-
tempts to design 
and construct 
a solar oven. 
The product 
does not meet 
the assignment 
specifications. 
The solar oven is 
not efficient and 
takes more than 
five minutes to 
assemble.

•  The group’s blog 
outlines little 
of the group’s 
thoughts, ideas, 
and processes in 
creating the solar 
oven.

•  The learner de-
signs and con-
structs a solar 
oven that meets 
some of the as-
signment spec-
ifications. Some 
parts of the solar 
oven are built 
according to 
the design plan; 
collects some 
light. The learner 
needs more than 
two minutes to 
assemble the 
solar oven.

•  The group’s blog 
outlines some 
of the group’s 
thoughts, ideas, 
and processes in 
creating the solar 
oven.

•  The learner de-
signs and con-
structs a solar 
oven that meets 
the assignment 
specifications. 
Most of the solar 
oven is built 
according to 
the design plan, 
collects the light, 
and attempts to 
concentrate it 
to the container 
inside the oven. 
The learner also 
assembles the 
oven in two min-
utes or less. 

•  The group’s blog 
outlines most 
of the group’s 
thoughts, ideas, 
and processes in 
creating the solar 
oven.

•  The learner de-
signs and con-
structs a solar 
oven that meets 
the assignment 
specifications 
and is built 
according to the 
plan. The solar 
oven collects 
light efficiently 
and concentrates 
it toward the 
container inside 
the oven. The 
learner also can 
assemble the 
oven in two min-
utes or less.

•  The group’s blog 
clearly outlines 
all of the group’s 
thoughts, ideas, 
and processes in 
creating the solar 
oven.

Objective 2: 
Students will 
modify their 
solar oven 
to optimize 
temperature 
and calculate its 
power output.

•  After testing the 
solar oven, the 
learner does not 
attempt minor 
modifications 
to the oven 
to optimize 
temperature 
and power 
output. The 
learner does not 
increase power 
output and does 
not attempt 
to calculate 
it or does so 
inaccurately. The 
presentation 
does not 
effectively 
communicate 
components to 
the community. 

•  After testing the 
solar oven, the 
learner makes 
a minor modi-
fication to the 
oven to optimize 
temperature and 
power output. 
The learner does 
not increase the 
power output 
and calculates it 
with several er-
rors. The presen-
tation outlines a 
few components 
to community 
members. 

•  After testing the 
solar oven, the 
learner attempts 
to modify the 
solar oven to 
optimize tem-
perature and 
power output. 
The learner 
increases power 
output by one to 
two watts and is 
able to calculate 
this with few or 
minor errors. The 
presentation out-
lines and dem-
onstrates some 
components 
to community 
members.

•  After testing 
the solar oven, 
the learner 
demonstrates 
his or her ability 
to modify 
the design 
to optimize 
temperature and 
power output. 
The learner 
increases power 
output by three 
watts or more 
and is able to 
calculate this 
correctly. The 
presentation 
clearly outlines 
and demonstrates 
all components 
to community 
members. 
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