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Teacher Lesson Plan

Introduction:  Using the PowerPoint presentation, discuss with the students how it feels to walk barefoot on the sand at the beach.  Bring up the point that the sand is hot and that they want to get to the water.  Ask the question, "How can the sand be so hot and the water cool at the same time of the day?"

Websites to visit:

· http://www.spacegrant.hawaii.edu/class_acts/DensityTe.html

· http://www.elmhurst.edu/~chm/vchembook/120Adensity.html
· http://wwwfas.org/spp/military/docops/afwa/ocean-U1.htm

· http://www.gdrc.org/oceans/fsheet-01.html

· http://www.oceansonline.com/water_props.htm

Mississippi Frameworks:  

8. - Identify properties and changes in matter

8a - Observe and explore density of solids and liquids.

8b - Explore, observe, discuss and record physical and chemical changes         

       using everyday substances.

8d - Demonstrate the ability to use simple measuring devices using metric 

       and English units.

Objectives: The students will:

· Predict which substance will heat and cool more quickly, soil or water. 

· Observe that the temperature rises more quickly in soil than in water and that the soil then cools more quickly than water (using a thermometer). 

· Infer that soil heats more quickly and cools more quickly than water because of the difference in the density of the two substances.
· Compare predictions prior to the experiment to the actual outcome.  

· Record and interpret data and reactions about the outcome.

Material per group of 4 or 5 students:

· 2 aluminum pans
· Water 
· Sand 
· 2 small thermometers 
· Lamps
· Timing device
· Temperature chart
Procedures: 
· Fill one pan with water and the other with dry sand.  Place the two pans next to each other.  Measure the depth of each substance.
· Submerge thermometers below the surface of the sand and water to the bottom of each pan.

· After three minutes, record the temperature of both substances before turning on the lamps.  Position the lamp so that the light bulb is about 10 centimeters above each pan.

· Predict which substance will heat more quickly.  Predict which substance will cool more quickly.  Record predictions on the accompanying handout. 

· Caution: Do not touch the hot lamps! Turn on the lamps.  On the temperature chart provided, record the temperature of the sand and water every 6 minutes for a total of 30 minutes.

· Turn off the lamps and continue to measure and record the temperature every 6 minutes for a total of 30 more minutes. 
· Compare predictions made prior to the experiment to the actual outcome.  Make inferences about the final outcome of the experiment. Record outcome/inferences on the accompanying handout.  
Closure: The students will:
· Use the accompanying handout to create a graph showing the results of the recorded data.

· Summarize the results of the recorded data.  

Evaluation:  Did the students:
· Predict and record their observations?
· Use thermometers to measure the temperature of the sand and water?

· Observe that water heats/cools more slowly than sand?

· Infer that water is denser than soil because of the heating/cooling observation? 

Heat and Density
Student Handout

	Time
	Temperature

sand
	Temperature 

water

	Beginning temperature


	
	

	Six minutes


	
	

	Twelve minutes


	
	

	Eighteen minutes


	
	

	Twenty-four minutes


	
	

	Thirty minutes


	
	

	Lamp off


	
	

	Six  minutes


	
	

	Twelve minutes
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	Thirty minutes
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Outcomes:















































Heat and Density 

Directions for students
Materials:                                                              [image: image1.wmf]
· 2 aluminum pans

· Water 

· Sand 

· 2 small thermometers 

· Lamps

· Timing device

· Temperature chart

   Directions:
1. Fill one pan with water and the other with dry sand.  Place the two pans next to each other.  

2. Measure the temperature of the sand and the water and record. 

3. Predict which substance will heat more quickly. Predict which substance will cool more quickly. Record your predictions.

4. Caution: Do not touch the hot lamps! Turn on the lamps 

5. On the temperature chart provided record the temperature every 6 minutes for a total of 30 minutes.  

6. Turn off the lamps and continue to measure and record the temperature every 6 minutes for a total of 30 more minutes.  

7. Compare predictions made prior to the experiment to the actual outcome.  Make inferences about the final outcome of the experiment.  

8. Record outcome/inferences on the temperature chart.

9. Create a graph showing the results of your experiment. 

Did you?

· Predict and record observations?
· Measure and record temperatures?
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	time
	temp.sand
	temp, water

	0 min
	24
	22

	6  min.
	31
	30

	12 min
	35
	31

	18 min.
	37
	32

	24  min
	38
	32

	30 min
	40
	34

	6 min
	36
	33

	12 min
	32
	29

	18 min.
	31
	27

	24 min.
	30
	26

	30 min,
	29
	25
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