SL-TNG Simulation Activity: Heat Transfer 

Activity time: 1.5 - 2 hours of class time

Massachusetts Science Framework: 

· SC-8.ES.3 Heat Transfer in the Earth’s System – Differentiate among radiation, conduction, and convection, the three mechanisms by which heat is transferred through the earth’s system. 

· SC-8.PS.14 Heat Energy – Recognize that heat is a form of energy and that temperature change results from adding or taking away heat from a system. 

· SC-8.PS.15 Heat Energy – Give examples of how heat moves in predictable ways, moving from warmer objects to cooler ones until they reach equilibrium. 

Enduring Understandings: 

1. Heat is a form of energy. 

2. Conduction can be modeled as particles colliding with each other in a probabilistic way and transferring energy to each other. 

3. Convection is a special case of conduction that involves more movement of particles and increases the rate of heat transfer. 

4. Temperature is the measure of how much heat is in a system. 

5. Since heat remains constant in a closed system, the average temperature remains constant as well. 

Everyday Phenomena: 

1. Blowing on a hot drink makes it cool down faster because of convection. 

2. Stirring ice cubes in a drink cools the drink faster because of convection. 

3. Windy days in winter feels colder because of convection. 

4. The best insulation is a pure vacuum because the object being insulated doesn’t come in contact with any other particles (such as air) to transfer heat away from that object. 

Assessment: 

You put frozen blueberries in hot oatmeal. You notice that this cooled the oatmeal so that it’s soon ready to eat. 

1. Which idea do you think best explains why the oatmeal cooled? Circle your answer and explain.

A. The coldness from the blueberries moved into the oatmeal.

B. The heat from the oatmeal moved into the blueberries.

C. The coldness and the heat moved back and forth until the oatmeal cooled off.

Explain the reason for your choice.
2. You stirred the oatmeal and noticed that the oatmeal cooled faster than not stirring the oatmeal. Why does this happen?

Materials: 

· laptop computer w/ mouse

· LCD projector and screen or whiteboard

· pre and post assessments

· activity handouts

· lesson plan

· chart paper

· markers

· driver/navigator poster

	
	Teacher Do
	Teacher Say
	Notes

	Prep
	
	
	Set up projector and screen.

	Welcome
	Direct students to sit in area away from the computers.
	
	

	Pre-assessment
	Ask students to collect assessment paper and the pens.
	Work by yourself. No talking.
	Pass out half sheets of paper with the assessment question and pens if needed.

	Demo model - visualize an object (e.g., soup can) surrounded by an environment made up of molecules that could be water, air, etc.
	
	1. What do you think that the colors represent? 

2. What does it mean when the colors change? 

3. What do you notice about the colors of the object and the molecules after a while? (the soup can cools down and the molecules warm up)
4. How does heat move from the soup can to the water molecules?
	Ask students to pay attention to which buttons we press to setup and run the simulation (see student activity sheet for directions). Also ask them to observe the behavior of the object and the molecules and guess what rules they're following to move, change color, etc. 

Explain that this is a model of heat transfer and that the colors represent the temperature - so red is warm and blue is cool. Heat is a form of energy. Temperature is a measure of quantity of heat.  Higher temp = more heat.

	Transition to computers
	
	
	Let students pick their own partners. Reminder about navigator/driver roles (e.g., navigator can point to the screen when giving directions). 
Explain that color worksheet contains the instructions and when to answer the questions. Students should only write their answers on the black/white activity sheet.

Distribute handouts to navigators.

	Run conduction simulation and answer questions
	
	
	see worksheet - investigation 1

After students rename the run1 button to say “conduction”, they should save project as “heat transfer students’ initials”.

	Modify setup code to create personal molecule
	
	
	see worksheet - investigation 2

There are several questions in the student activity sheet that allude to “dynamic equilibrium” which you want to draw out of the students and make explicit – the idea that the average temperature for the whole system may be constant but heat transfer continues to occur so that there are small, fluctuating differences in the heat energy value of individual molecules.

	Mid-activity wrap-up
	
	1. How does the soup can cool down? (by losing heat, NOT gaining cold)

2. Is there such a thing as cold energy? (no)

3. Is water making the soup cold? (No – the soup cools because it is losing heat)
	

	Run convection simulation and compare with conduction
	
	
	see worksheet - investigation 3

	Adjust temperature sliders
	
	
	see worksheet - investigation 4

	Wrap Up
	
	
	What did you learn today about conduction, convection, temperature, and heat energy? (concept map? or just write students' answers on chart paper)


