Strand 1 Solar Cooker Investigation (2009)
A student hypothesized that container size will affect the performance of solar cookers in heating water.  The student wrote and performed the following procedure to support her claim. 

Procedure: 

1. Line three identical cardboard boxes with aluminum foil to use as solar cookers. 

2. Place the solar cookers outside in direct sunlight. 

3. Place a large glass container of water in the center of the first box. 

4. Record the initial temperature of the water. 

5. Allow the container to sit in the sun for 2 hours, and then check and record the final temperature of the water.  

6. Place a medium-sized glass container of water in the center of the second box. 

7. Repeat steps 4 and 5. 

8. Place a small-sized glass container of water in the center of the last box. 

9. Repeat steps 4 and 5. 

The chart below shows the student’s data: 

	Container
	Initial Temperature (°C)
	Final Temperature (°C)

	Large
	39
	48

	Medium
	39
	49

	Small
	39
	49


a) Draw a conclusion regarding container size and the effectiveness of solar cookers in heating water, based on the student’s results. 
b) Describe two ways the student could have improved her experimental design and/or the validity of her results.  
Rubric For Solar Cooker Investigation: 

Possible Correct Responses:
Conclusion:

Container size appears to have little or no effect on the efficiency of solar cookers.

Small or medium-sized containers heat water more than larger containers.

The investigation was not conclusive because the student failed to take temperature readings during

    the two hours, and while the final temperatures were similar, one container may have heated to that

    temperature faster than the others.

Other acceptable variations

NOTE: If the student takes the position that the investigation results were inconclusive, the student must explain why. No credit will be awarded for simply stating that the investigation was not conclusive.

Experimental Design Improvements:

Clearly indicate the amount of water that was put in each container, making sure it is identical.

Check and record the temperature at frequent and equal time increments during the investigation.

Perform additional trials; repeat the investigation exactly.

Add more containers of varying size to the investigation.

Test the three solar cookers at the same time.

Add a control (water in a container outside of the solar cookers).

Use an artificial light source because the sun’s rays vary due to clouds, etc.

Other acceptable responses
3-Point Rubric:

Score 3

The response provides a reasonable conclusion and describes two ways the student could have improved her experimental design.

Score 2

The response provides a reasonable conclusion and describes one way the student could have improved

her experimental design.

-or-

The response describes two ways the student could have improved her experimental design, but fails to

provide a reasonable conclusion.

Score 1

The response provides a reasonable conclusion, but fails to describe how the student could have

improved her experimental design.

-or-

The response describes one way the student could have improved her experimental design, but fails to

provide a reasonable conclusion.

Score 0

The response describes little or no accurate or relevant information related to the solar cooker investigation.

Sample Student Responses: 

Response #1 (3)
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Response #2 (2)
In this experiment the container size mattered.  I know this because in the experiment they told us that the medium and small one show greater increase in temperature than the large container. 
The students could tell us what the temperature was outside.  They only did one trial when they could have done more. 

Response #3 (1)
[image: image4.emf]
[image: image5.emf]
Response #4  (0)
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Response #5 (3)
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Response #6 
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