CURRICULUM EMBEDDED PERFORMANCE TASK MATRIX—NINTH GRADE HIGH SCHOOL SCIENCE (CAPT)
	PARAMETER
	GRADE 9
STRAND I:  ENERGY TRANSFORMATIONS

	EMBEDDED TASK TITLE
	SOLAR COOKER

	YOUR TASK
	You and your lab partner will design and conduct an experiment to

investigate one factor that contributes to the effectiveness of solar cooker in heating

water. Factors you may want to investigate include:  the shape of the collector, the shape of the

water container, orientation of the collector, surface area of the collector, or the color of the collector.

	RESEARCH QUESTION
	Of black (≈ tar), brown (≈ soil), green (≈ vegetation), 

and beige (≈ sand) which color solar cooker will have the highest final temperature?

	HYPOTHESIS/PREDICTION
	If black, brown, green, and beige lined solar cookers are subjected to direct sunlight, then the black solar cooker will have the greatest increase in temperature because black absorbs the most energy.

	EXPERIMENT

INDEPENDENT VARIABLE
	The color (black, brown, green, and beige) of the paper lining the solar cooker.

	EXPERIMENT

DEPENDENT VARIABLE
	The increase in temperature of the water in (C.

	CONTROL EXPERIMENT
	Instead of colored construction paper line the solar cooker with white construction paper.

	VARIABLES THAT MUST BE KEPT CONSTANT
	Shape and size of the solar collector, orientation of the solar cooker toward the sun, surface area of the 
colored paper inside the solar cooker, angle of the solar collector to the sun (i.e., 90() same reflective 
surface (aluminum foil), and the same thickness of Saran Wrap to let the light into and trap the heat. 


A Typical Solar Cooker
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Solar Cooker
Student Materials
Most people in the United States use an electric stove or a natural gas stove to cook their food.  This is not the case in much of the world.  Approximately 50% of the people on Earth cook using fire from burning wood.  However, due to overuse, wood is becoming a scarce commodity in many countries.  In addition, burning wood is a major source of air pollution.  

One alternative to cooking with wood is using solar cookers.  These devices use energy from the sun to cook food without producing any pollution.  While there are many designs for solar cookers, a simple solar cooker can be made from everyday materials.  There are many factors that can influence the effectiveness of a solar cooker including the size of the collector, the orientation of the panel and the color of the container.

Learning objective:
Students will be able to use solar energy to heat water and understand the design factors that influence the effectiveness of capturing solar energy in this context.

You have been provided with the following materials and equipment.  It may not be necessary to use all of the equipment that has been provided.  

Suggested materials:

Heat lamps or sunlight


Tape

Cardboard 



Thermometer

Aluminum foil



Water

Container for water


White, black, green, and beige construction paper
Safety goggles

INITIAL TEMPERATURE OF THE WATER = 20( C (68( F)

Temperatures of the Heated Water ((C) in the Solar Cooker
	(Independent Variable)

Color of Paper
	Initial

(Starting)

 of the Water in the Solar Cooker

((C)
	Trial #1

(Dependent Variable)

Final  Temp of the Water ((C)
	Trial #2

(Dependent Variable)

Final Temp of the Water ((C)
	Trial #3

(Dependent Variable)

Final Temp of the Water ((C)
	3 Trial

Average

(Dependent Variable)

Final Temp of the Water ((C)
	Increase in Water

Temp

((C)

	Control

Experiment
White Construction Paper
	20
	24
	25
	26
	25
	5

	Black Construction Paper
	20
	72
	79
	74
	71
	51

	Brown Construction Paper
	20
	57
	56
	52
	55
	35

	Green Construction Paper
	20
	49
	48
	47
	48
	28

	Beige Construction Paper
	20
	42
	38
	40
	40
	20
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QUESTIONS
1. Use the graph and data table to describe the relationship between color of the solar cooker and the increase in temperature.
2. Was the hypothesis (prediction) supported? Explain!
3. Write the procedure to carry out this experiment.

4. Why does the white solar cooker heat up at all?

5. In terms of validity why is the 3 trial average better than a single trial?

6. Use the graph and data table to answer the following question: 

If you were stuck outside on a brutally hot, sunny, summer day which place would be  

the coolest in terms of a spot to hang around; [1] a parking lot made of tar, [2] a 

plowed field with no crops, [3] a grassy field, or [4] the beach. Explain!

7. Identify 5 variables that were held constant in the solar cooker experiment.
8. Explain why it is important for these variables to be held constant.

9. If you want to cook a frozen pizza using the sun which color solar collector would cook this delight the fastest?
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