
Building a Solar Oven 

ABSTRACT 

Using Project Based Learning with STEAM, students will construct a solar oven capable of 
baking cookies.  Their research will lead them to the understanding that in many parts of the 
world, people do not have adequate fuel for cooking.  Solar power can provide the necessary 
safe and sustainable energy for cooking.


PEDOGOGY 

This PBL project incorporates a STEAM curriculum in which students will explore several 
different disciplines.


PROJECT BASED LEARNING 

In Project Based Learning, students work on a project over an extended period of time – from several 
weeks up to a semester – that engages them in solving a real-world problem or answering a complex 
question. They are able to demonstrate their knowledge and skills by developing a public product or 
presentation for a real audience.


As a result, students develop deep content knowledge as well as critical thinking, creativity, and 
communication skills in the context of doing an authentic, relevant project.


PBL contains seven design elements:


1.  A Challenging Problem or Question 
The project is framed by a meaningful problem to be solved or a question to answer, at the appropriate

level of challenge.

2.  Sustained Inquiry

Students engage in a rigorous, extended process of posing questions, finding resources, and applying 
information.

3.  Authenticity

The project involves real-world context, tasks and tools, quality standards, or impact, or the project 
speaks to personal concerns, interests, and issues in the students’ lives.

4.  Student Voice & Choice

Students make some decisions about the project, including how they work and what they create.

5.  Reflection

Students and teachers reflect on the learning, the effectiveness of their inquiry and project activities, the 
quality of student work, and obstacles that arise and strategies for overcoming them.

6.  Critique & Revision

Students give, receive, and apply feedback to improve their process and products.

7.  Public Product 
Students make their project work public by explaining, displaying and/or presenting it to audiences 
beyond the classroom. 

https://www.pblworks.org



THE S.T.E.A.M. PROCESS 

High-quality STEAM education is high-quality project-based learning. While there will be attention to the 
disciplines embedded within STEAM, we must focus less on the content and more on the overall 
pedagogical implications for effective instruction, and use PBL to make learning happen.


https://www.edutopia.org/blog/pbl-and-steam-natural-fit-andrew-miller


PLANNING QUESTIONS 
When teachers design STEAM projects, they need to leverage a backward design framework and begin 
with the end in mind. Here are some questions to consider in planning:


• What two or more disciplines will be targeted and assessed?

• How will students engage in real-world, authentic problem solving?

• How will students help shape the learning through voice and choice?

• What products will students create to demonstrate mastery of the content standards?


https://cft.vanderbilt.edu/guides-sub-pages/understanding-by-design/


STUDENTS SHAPING THE LEARNING 
In addition to the integration of disciplines and success skills, voice and choice are critical components 
to STEAM PBL. There are many ways to have students shape the learning experience. They may bring a 
challenge they want to solve based on their interests—a passion-based method. And students can 
choose team members and products to produce to solve authentic challenges. In addition, they may be 
allowed to pick sub-topics within the overall project or challenge, or questions they want to explore 
within the overall driving question.


EMBEDDING SUCCESS SKILLS 
Skills like collaboration, creativity, critical thinking, and problem solving are part of any STEAM PBL, and 
will be needed for students to be effective. Like the overall project, success skills are part of the glue of 
STEAM education. In a STEAM PBL project, teachers teach and assess one or more of these skills. This 
might mean using an effective rubric for formative and summative assessment aligned to collaborating, 
collecting evidence, and facilitating reflection within the PBL project. Although STEAM design challenges 
foster this kind of assessment naturally as an organic process, PBL can add the intentionality needed to 
teach and assess the 21st-century skills embedded in STEAM.


For example, a teacher might choose to target technological literacy for a STEAM PBL project, build a 
rubric in collaboration with students, and assess both formatively and summatively. In addition, the 
design process, a key component of STEAM education, can be utilized. Perhaps a teacher has a design 
process rubric used in the PBL project, or even an empathy rubric that leverages and targets one key 
component of the design process. When creating STEAM projects, consider scaffolding and assessment 
of these skills to make the project even more successful.


https://www.edutopia.org/blog/pbl-and-steam-natural-fit-andrew-miller




STEAM BEYOND THE ACRONYM 
One of the pitfalls of STEAM is in the acronym itself. Some might oversimplify STEAM into mastery of the 
specific content areas. It’s more than that: Students in high-level STEAM work are actively solving 
problems, taking ownership of their learning, and applying content in real-world contexts. Does that 
sound like PBL? That’s because it is. High-level STEAM education is project-based learning.


Project-based learning can target one or more content areas. Many PBL teachers start small in their first 
implementations and pick only a couple of content areas to target. However, as teachers and students 
become more PBL-savvy, STEAM can be great opportunity to create a project that hits science, math, 
technology, and even art content. You could also integrate science, art, and the Chinese language, for 
example—you’re not limited to the subjects in the STEAM acronym.


Both project-based learning and STEAM (science, technology, engineering, art, and math) education are 
growing rapidly in our schools. Some schools are doing STEAM, some are doing PBL, and some are 
leveraging the strengths of both. Both PBL and STEAM help schools target rigorous learning and 
problem solving. As many teachers know, STEAM education isn't just the course content—it’s the 
process of being scientists, mathematicians, engineers, artists, and technological entrepreneurs. Here is 
one way that PBL and STEAM can complement each other in your classroom and school.


http://schoolpress.cshgreenwich.org/cshmstechclass/tag/project-based-learning/


Below is an example of this STEAM PBL using the scientific method to report on the process. 

I. PURPOSE 

Using solar power can provide the necessary safe and sustainable energy for cooking.


II. RESEARCH 

Many individuals, primarily in third world countries where resources are very limited utilize cow dung or 
manure as a means for fuel and energy. Since cow dung is highly affordable for those who are not as 
fortunate, they feel as though it is the best option for them when it’s clearly not. In addition, cow dung 
can cause respiratory issues for those who are exposed to it.


However, those individuals are not adapted to critically thinking of a way to better their lives. Proposing a 
new method to safely cooking by means of a solar cooker can be high effective and overtime improve 
pollution rates to a minimal.


https://www.deccanherald.com/content/232244/those-dung-cakes-could-harmful.html


III. HYPOTHESIS 

A solar oven will be built to maintain a high enough temperature long enough to bake a cookie.


IV. MATERIALS 

• Protractor

• Straightedge

• pencil or marker

• Box cutter




• Hand saw

• Ceiling tiles (insulation)

• Aluminum foil

• Black spray paint

• Adhesive spray

• Gorilla tape (white & black)

• Plexiglass

• Foam boards

• Wooden drawer handles (2)

• Thermometer (one that exceeds 350 F°)

• Cookie dough


V.  PROCEDURES 

A. CONSTRUCTION (building instructions) 

• Know the required dimensions for planning.

• Discover where the direct rays of the sun hit the area desired.

• Get a cardboard box that is 12x12x12 (will make everything easier)

• Foam board is good to use as well as cardboard.

• Mark down (on two sides of the box) the 27° angle (latitude).

• Cut out the shape that has been marked on the box.

• Once the box is cut out, make sure the angle (27°) is perpendicular to the sun.

• Using ceiling tiles as installation, cut out three pieces to match each side of the “oven”.

• Glue the three pieces to the cardboard.  Cut out one for the floor and glue to bottom.

• With adhesive spray, the aluminum foil should be placed on the inside walls and floor.

• Spray paint the aluminum foil black.

• Cut plexiglass to a size that will cover the front portion of the solar cooker.

• Place the plexiglass in a good position to cover the front portion.

• At the top center and bottom center of the plexiglass add small wooden drawer handles.

• Make reflectors out of the foam board.

• Cut out the trapezoid shapes and wrap them in aluminum foil (make it as smooth as possible) 

• Tape them on strategically onto the oven portion of the solar cooker.

• Record data, once placed out in the sun.




Sections of the Solar Cooker with Dimensions for Latitude of 27 degrees. 
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Reflectors for the Solar Cooker with Dimensions and Angle Measurements for 
Latitude of 27 degrees. 

Materials: Procedures: 
• foam board                                 1. cut out shapes using the given measurements 
• Box cutter                                   2. spray the foam board with adhesive 
• Aluminum foil                              3. apply the aluminum foil on one side 
• Spray adhesive                           4. smooth out any creases on the foil 
• Silver Gorilla Tape                       5. tape all four edges 
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B. EXPERIMENTATION (testing) 

1. Set the solar oven on a flat surface facing south. 

2. Begin collection the data.

3. Collect the data every 10 minutes.

4. Create a data table for the collected data.


VI.  DATA (recording the results) 

1. Below is a sample of data collected, data table and chart.

2. Cloud type and cloud coverage are G.L.O.B.E. protocols.

3. Metadata is anything abnormal that may have happened to change the outcome.


	 	 meta data (i.e. student fell on the oven)


Small Wooden Door Handles



VII.  SCHEMATIC   (labeled drawing of the solar oven) 
 



VIII. CONCLUSION 

A. How was the cookie able to bake? 
Using only solar energy, the cookie was able to heat up the oven of the solar cooker. Making the 
solar cooker not that complex as it may seem. Using a reliable source like the sun never 
disappoints!!


B. What is the value of this lab? 
The value of this lab was proving that cooking with a solar cooker is safe, convenient, and 
affordable. For those living in third world countries, once seeing this lab report, will know that a 
solar cooker is highly functional and easy to build on their own. With less health issues the solar 
cooker is for sure a better bet than cow dung.


C. What advice would I give to other students? 
Relating to the building portion of the solar cooker... if you care about the appearance of your 
solar cooker, use white tape, it makes the solar cooker look so much cleaner. When building your 
solar cooker, don’t rush it. You have plenty of time to make it efficient with affordable materials.

When it comes to actually baking your cookie in your solar cooker, make sure you periodically 
check on your cookie while it’s baking. Don’t forget that you placed it in the oven either!!


https://b023a3f3-6f28-4658-afaa-04ee70173244.filesusr.com/ugd/c0f8e2_c2a9d0d8faae469cb0ec4e1ee387c9d2.pdf


NOTES: 

This project incorporated all phases of both STEAM and PBL.  The iPad was the digital tool used to 
photograph using the iPad camera, draw, using the app Adobe Draw, create the data tables and charts 
using Numbers, write the report using a newsletter template in Pages.


STEAM  
1. Science - solar energy

2. Technology - use of iPad and desktop computer

3. Engineering - design and building

4. Art - drawing the oven

5. Math - calculating proper angles


PBL 
1.  A Challenging Problem or Question 
     Can you build a efficient and inexpensive solar oven that could replace cooking with dung?

2.  Sustained Inquiry 
     Researching the health hazards with using dung as fuel for cooking, as well as, designing a solar 
oven.

3.  Authenticity

     Many areas of the world do not have fuel for cooking,  where as, solar energy could be an alternative    
fuel source.

4.  Student Voice & Choice

     Each student designs and builds the solar oven and tests their efficiency while baking a cookie.

5.  Reflection




     Using design theory, students working together critique their designs, while keeping a log field book, 
journalling their experience.

6.  Critique & Revision

     Students give, receive, and apply feedback to improve their process and products.

7.  Public Product 
     Students, who have created a webpage using WIX, write the lab report and upload it to their page.


https://www.pblworks.org


