Energy Sources GRADE 5

LESSON PLAN: Transferring Solar Energy to Water and Insulating Water (Section 5, Chapter 16 & 17)

Students will:  understand one variable’s effect on a system is determined by systematically manipulating variables and using a control (Main Idea)

OBJECTIVES:

At the end of the lesson, students will be able to:

1 – Manipulate variables using a control to reveal the effect one variable has on a system (application)
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I.
Manipulate variables using a control to reveal the effect one variable has on a system: OBJECTIVE 1 (50 minutes)
· TEACHER/STUDENT DEMO: Place a dark-colored cup of water outside in bright sunlight (when the temperature is above freezing) for one hour, then bring it inside. Tell students the temperature outside and have them write down on a piece of paper their guess of the water’s temperature. Ask a volunteer to use a thermometer to measure the temperature. Discuss why the water’s temperature is warmer than the ambient air temperature (radiation from the sun creates heat, dark colors absorb light better than light colors, etc.)

· DEMONSTRATION: demonstrate the proper use of the solar trays (as explained on page 190 of the teacher’s manual)

· DISCUSSION: discuss the experiment on Student Journal page 39, and direct students to conduct the experiment, emphasizing temperature readings should be accurate (check each reading at least twice)

· DISCUSSION: Following the experiment, discuss the variables that changed in the outcomes (tray color and whether or not the tray was covered). Ask students why a “control” is necessary when conducting an experiment (to be certain of the effect of changing one variable). Also discuss the variables that remained constant (the amount of sunlight, the tray, the amount and beginning temperature of water, etc.). Ask students to theorize why the black tray resulted in a higher temperature than the white tray (because darker colors absorb the sun’s light, while lighter colors reflect the sun’s light). Ask the students why the covered tray resulted in a higher temperature than the uncovered tray (because the covered tray prevents the transfer of heat from the water to the outside air).


II. Follow-up Work 
· Students read chapter 16 and complete appropriate assignments

III. Manipulating Variables Experiments


· DISCUSSION: Ask students what kind and color of car they want to buy once they obtain their driver’s licenses (students will love this discussion)

· Show the class a photo or model of your favorite car

· DISCUSSION: Ask the class to reflect on yesterday’s lesson and ask what color of car would attract the most heat from the sun’s radiation if it were sitting in the parking lot on a sunny day (black or a dark-colored car)

· Ask the class to suggest variables that might be changed to use solar energy to heat the water in the covered black trays as much as possible (size of tray, angle toward sun, use reflectors and/or magnifiers, amount of exposure time, amount of water)

· EXPERIMENT: Introduce the experiments on Student Journal pages 40 and 41. Direct students to conduct the experiment and complete pages 40 and 41. 

· DISCUSSION: [1] How does the amount of water used affect the temperature rise(the more water, the less temp rise, because the same amount of heat is transferred to a larger body of water)?; [2] Why was it important to measure the temperature from the tumbler instead of the water tray (because tray compartments may contain different amounts of water)?; [3] What was the relationship between the amount of time a tray was left in the sun and the temperature change (more time = larger temperature increase)?; [4] What other variables might have affected the results (sun’s angle, weather, etc.)?; [5] Which experiment was more controlled (quantity of water because all trays were left in the sun the same amount of time)?

IV. Follow-up Work

· Students read chapter 17 and complete appropriate assignments
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Materials: dark-colored cup of tap water, bright sunlight, solar trays with black and white covers, water, thermometers, tumblers (i.e. flasks)




















OBJECTIVE 1: Systematically manipulating variables using a control reveals the effect one variable has on a system.
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