Student Name:  ____________________________                  Science Teacher Name: ____________________
Strand 1 - Solar Cooker Experiment
Your Task:  You and your lab partner will design and conduct an experiment to investigate one factor that contributes to the effectiveness of a 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 or color of the container.
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





container for water


colored construction paper
safety goggles



water
Two students performed the Solar Cooker Experiment, their hypothesis, procedure, and data is indicated below.  

Hypothesis: If we design a solar cooker with darker background colors, then the temperature of the cooker will increase the most.  

Procedure:  (Hint – we used shoe-boxes for our solar cookers)
1. Take four shoe-boxes, remove the lids, and cover the inner sides and bottom of each shoe box with one of the following: black construction paper, white construction paper, red construction paper, yellow construction paper.   

2. Take a water bottle, put a small thermometer into the water bottle and tape the thermometer into the bottle.  Fill the bottle with water, screw on the bottle top,  and tape the bottle to the bottom or back of the shoe box with the thermometer facing forward (so that you can read the thermometer).  
3. Cover the top of the shoe box with clear plastic wrap and use a large rubber band or tape to make sure the plastic wrap covers the shoe box. 

4. Record the temperature on each thermometer. 

5. Place a heat lamp over each shoe box and turn the lamp on for 15 minutes.  

6. Record the temperature change in each shoe box every 3 minutes – record the data.  

Data:  (all temperatures were measured in degrees Celsius) 
	Shoebox background color
	Starting Temp 
(Celsius)
	Temp 3 min
	Temp 6 min
	Temp 9 min
	Temp 12 min
	Temp 15 min
	Total change  temp

	Yellow
	21
	21
	21
	22
	22
	25
	

	Red
	21
	22
	23
	24
	26
	27
	

	Black
	21
	22
	23
	25
	27
	30
	

	White
	21
	20
	21
	21
	22
	22
	


Fill in the last column of the data table and answer the questions on the following page. 
Question 1: Identify the independent, dependent, and constant variables in this experiment: 

Independent variable = 

Dependent variable =

Constant variables = 

Question 2: On a piece of graph paper, graph the data with the independent variable on the X-axis and the dependent variable (total temperature change) on the Y-axis.  Label both axes with appropriate terms and units and put an appropriate title on the graph (the title should indicate the relationship between the independent and dependent variable, i.e. “The effect of I.V. on D.V.).  
Question 3: Based on the hypothesis and data, write a conclusion for the experiment which includes the following: 
	1. Conclusions are based on the experimental data and are clearly stated.  

	2. Conclusions use the data in reference to the original hypothesis or problem statement. 

	3. Validity of the data and conclusions is thoroughly discussed in reference to experimental error.  


Write a detailed conclusion in the space below:
Question 4: Based on the data from the experiment, if you were stuck outside on a very hot and sunny day, where would be the coolest place to hang out:   A. a parking lot made of black tar    B. a plowed field with no crops   C. a grassy field    D. a beach covered with sand.         Explain your answer in the space below:
