SPIRIT 2.0 Lesson: 

Solar Cooker Challenge
==========================Lesson Header ==========================

Lesson Title: Solar Cooker Challenge

Draft Date: June 4, 2010
1st Author (Writer): Teresa Walters

Instructional Component Used: Scientific Inquiry (using solar cookers)

Grade Level: 9-12

Content (what is taught): 

· Use of the scientific method to design a solar cooker

· Temperature measurements and conversions

Context (how it is taught):

· Using the scientific method, the students will be given cardboard pieces, aluminum foil, saran wrap and duct tape to design and build a solar cooker
· Students will test the cookers by taking temperature readings every five minutes
Activity Description:

In this lesson, students will investigate how to build a solar cooker.  Using the scientific method, students will be asked to design and build a solar cooker that will reach the hottest temperature.
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Science

A1, A2 

Engineering

A1, B1

Materials List: 

· Cardboard boxes/scraps

· Aluminum foil

· Saran wrap

· Duct tape

· Temperature probe
Asking Questions (Solar Cooker Challenge)

Summary:  The teacher will lead the class in a discussion of how solar energy can be used.  When the idea of using the sun to cook comes up, the concept of a solar cooker will be explored.  Students will research what a solar cooker is and how it works.  The group will discuss how a solar cooker might be built and what materials might be used.  

Outline: 

· Using solar energy will be discussed.

· Solar cookers will be researched.

· Materials and design for solar cookers will be researched and discussed.

Activity:  The teacher will have the students brainstorm ideas about energy and how temperature changes, leading them to the idea of solar energy (how could it be used, etc.).  After the idea of cooking comes up, the teacher will direct students to research what a solar cooker is and how it works.  The teacher will tell students that they will have to decide what materials will work best for a solar cooker and why.
	Questions
	Answers

	How can solar energy be used?
	Answers vary

	How does a solar cooker work?
	It focuses the sun’s rays in one place causing heat.

	What is needed to make a solar cooker?
	Materials that reflect, capture and retain heat

	Why would we want to use a solar cooker?
	Alternate way to prepare food(save energy)


Resources:  Images of solar cookers can be found online at http://www.google.com/imghp?hl=en&tab=wi by typing in solar cookers.
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Exploring Concepts (Solar Cooker Challenge)

Summary:  As a group, students will create a common design for a solar cooker.  Students will then be divided up into groups to build cookers out of different materials.  Using the scientific method, students will predict which cooker will be the most efficient.

Outline: 

· A common design for a solar cooker will be created

· Students will explore different materials to determine which ones would work well in a solar cooker

· Groups will build solar cookers out of different materials

· Students will use the steps to the scientific method to predict which solar cooker will perform the best

Activity:  In this lesson, students will create a common design for a solar cooker.  The teacher will lead a discussion about what things need to be incorporated in the design.  Different materials for building the solar cooker will be suggested by the class after researching the possibilities.  Next, groups will build solar cookers of the same design out of different materials.  Finally, using the scientific method, predictions will be made about which material will perform the best. 

To provide formative assessments of the exploration, ask yourself or your students these questions:

1.  Did the student consider reflective materials?

2.  Did the student consider using materials that insulate?

3.  Did the student consider the angle of the sun?

4.  Did the student consider the rate of heating?
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Instructing Concepts (Solar Cooker Challenge)
Scientific Inquiry

Scientific Inquiry Process

Scientific Inquiry is a very systematic process that scientists use to understand phenomena that are present in the world.  The process must be followed exactly without any deviation or any results that are obtained might not be valid.  There are six basic steps to the scientific inquiry process.

Step One:  Ask a question.

In this step you ask a question that you want answered about something that you have observed.  If scientific inquiry is to provide an answer, the question must be framed in such a way that it can be measured preferably with a number. 
Step Two:  Make a set of observations regarding the phenomenon being studied.

The scientist will observe the phenomenon that is being studied without out any bias.  It is important that the phenomena be researched in addition to observing it so that past information will be noted and past mistakes will not be repeated.

Step Three: Form a hypothesis that might explain the observations.

The hypothesis should be framed in a format like “If I do this, then this will happen”.  This hypothesis must be measurable and should help you answer your original question.

Step Four: Test your hypothesis by doing an experiment.

You will conduct an experiment that will prove your hypothesis true or false.  It is important that the experiment be unbiased and fair.  To do this you can only change one variable at a time and keep everything else the same.  Doing this insures that any change observed will be as a result of your experiment and not some other factor.

Step Five:  Analyze your data and draw conclusions.

Once your experiment is done you need to analyze your measurements and see if your hypothesis is true or false.  If your hypothesis is false (a common occurrence), you should start the entire process again with a new hypothesis.  Even if you find your hypothesis to be true you may want to devise another experiment to test your hypothesis again.  Multiple experiments that validate your hypothesis make your conclusion stronger.

Step Six: Communicate your results.

If your hypothesis stands up to multiple tests you should report your results in a final report.  This might take the form of a journal article in a professional or scientific journal.
Organizing Learning (Solar Cooker Challenge)

Summary:  Students will test their hypotheses about which solar cooker material will perform the best.

Outline: 

· Students will measure the temperature in Fahrenheit at five-minute intervals

· Students will create a data table to record their temperature

· Students will convert the temperature to Celsius and record in data table next to Fahrenheit measurement

· Students will graph their results (using degrees Celsius)

Activity:  Students will test their hypotheses about which material will perform the best as a solar cooker.  The cookers will be set up in exactly the same manner so sun conditions are the same.  All students will record the temperature at five-minute intervals and record in their data table.  Several points in the solar cooker should be measured (like the focal point, somewhere on the edge, in the middle, etc.)  Following the experiment, the students will convert the temperatures to Celsius and they will graph their results.
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Understanding Learning (Solar Cooker Challenge)

Summary:  Students will be assessed on the scientific method by completing a formal lab write-up of the experiment.

Outline: 

· Formative assessment of scientific method.

· Summative assessment of scientific method.

Activity: 

Students will answer a writing prompt about the application of the scientific method and complete a lab write-up about the experimental material the solar cooker was constructed from.  

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Why is the angle of the sun important?

2) How is each part important to the cooker?

3) Were students able to apply the steps of the scientific method to the experiment?

Summative Assessment

Students can answer the following writing prompt:

Describe how you applied the scientific method to testing the materials used to build the solar cooker.  Explain what your hypothesis was and what variable you were trying to test.

Students will write a formal lab write-up about the experiment that was conducted concerning the materials used to make a solar cooker.  The write-up must include:

1) All the steps of the scientific method and how they were applied.

2) Photos of the solar cooker that were tested.

3) The hypothesis that was tested.

4) Variables that affected the experiment.

5) Data that was collected including graphs.

6) An analysis of the data.

[image: image5.wmf]The lab write-up should also include a recommendation whether to build a solar cooker out of the tested material.  
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