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Download all Associated Files for this lesson from our Website


Summary: 
In this lesson, the concept of the law of conservation of energy is introduced. Students will learn the concepts of thermal energy and the transfer of it. There are 5 fiery demonstrations for the teacher to perform or for viewing on YouTube. Students will apply this knowledge by observing an ice cube melting in warm water. They will take the temperature of the water at equal time intervals to determine how energy is transferred from the water to the ice cube.


Keywords: Thermal Energy, Heat, Temperature, Conduction, Convention, Radiation
Subject TEKS: 

Science TEKS: 
6.9A: Investigate methods of thermal energy transfer, including conduction, convection, and radiation.
6.9B: Verify through investigations that thermal energy moves in a predictable pattern from warmer to cooler until all the substances obtain the same temperature such as an ice cube melting.

Grade Level: 6th
Learning Objectives: 

· Understand the differences between conduction, convection, and radiation
· Know that the direction of the flow of thermal energy is from the warmer object to the cooler object
· Identify different types of thermal energy transfer
· Explain how an ice cube melting is an example of thermal energy transfer
· Use a thermometer to record temperatures

· Analyze data to arrive at a conclusion
Time Required: 1 hour or 1 class period

Materials: 

· Melting Ice Cube Activity

· Relatively small beakers or other glass or plastic containers of equal size (one per group)
· Ice cubes (one per group)
· Warm water
· Thermometers (one per group)

· Demonstrations with Fire materials

· Scissors

· Paper teabag

· Box of matches

· 4 empty ~9.5 fl oz cleaned and identical glass bottles

· Two different colored liquid food dyes

· 2 laminated playing cards

· A pitcher of hot water and pitcher of cold water
· 3 tall, skinny candles (birthday candles)

· Empty, clear glass jar tall enough to cover the candles

· Lid of the jar

· Small candle in a jar (not in jar is fine too)

· Cup of water

· Two regular balloons
· Safety goggles

· A plate or drip pan to catch any water

· Two paperclips (optional)
Reusable Activity Cost Per Group [in dollars]: $20 per group

Background and Concepts for Teachers: 
Review the different types of thermal energy transfer (conduction, convection, and radiation) and examples of them.
· Understand that heat is transferred from the hotter object to the colder object.

Vocabulary / Definitions: 

· Law of Conservation of Energy: Energy is neither created nor destroyed, it just changes forms.
· Thermal Energy: The energy of heat; a result of moving particles inside of a substance.
· Heat: The transfer of thermal energy from one substance to another. 
· Conduction: The transfer of thermal energy through a solid material.
· Convection: The transfer of thermal energy through a liquid or gas by currents.

· Radiation: The transfer of thermal energy through space by waves.
Lesson Introduction / Motivation: 
Demonstrations with Fire

 Safety advisory!   These are short and very exciting demonstrations but they do involve fire! Have a fire extinguisher on hand and clear away your fireproof work station/bench of anything that might catch on fire. Gather all experiments’ waste products in a bucket filled with water to ensure extinction of any residual embers. Wear safety goggles for Heat Conduction in Balloons demonstration. All the demonstrations are available on YouTube as videos that you can watch safely from your computer.  
See attached Demonstrations with Fire instruction sheet for YouTube video links and materials, instructions, and discussion points. 
Show all or part of this video or a similar video on how thermal energy can be used to power the things we use every day. Ask the students how they used electricity today (lights in house and classroom, cooking breakfast, watching TV, etc.) or ask the students how thermal energy and heat is integrated into their everyday lives (being warmed by the sun at the pool, baking, curling hair, etc.).
Presentation/Explanation: 
Present the PowerPoint on thermal energy to the students. During the PowerPoint, pause and ask the students how the pictures are examples of thermal energy transfer and explain the diagrams. After the presentation, explain what the students will be doing in the activity and caution them against breaking any glass or the thermometer. Pass out supplies and the handout for the experiment (or have a student or two volunteer to help pass out supplies).
The handout can be altered to include more time. The time it takes the ice cube to melt depends on the temperature of the water, the amount of water, and the size of the ice cube. A large container with hot water and a small ice cube will melt faster than a small container with colder water and a large ice cube. Measured time increments could also be made smaller, so the students will be taking the temperature more often. 
Activity/Application:

1) Ice Cube Melt

1. Divide the students into groups of 2-4, depending on class size and availability of materials. Give each group one glass container, one ice cube, one thermometer, and each student a handout with the table for collecting data.
2. Fill each container about 2/3 full with warm water (tap water will work). Have the students take the temperature of the water and record it in their table.

3. Place an ice cube in each container of water.
4. Have the students record the temperature of the water in their table every minute until the ice has completely melted. You can give the students stop watches or time everyone as a group yourself.
Lesson Closure: 
· Ask the students what they observed when the ice cube was put in the water. What happened to the ice cube? What happened to the temperature of the water? Where did the heat flow to and from?  
· Reference the video played at the beginning of class to ask the students what examples of types of thermal energy were used. Answers: Radiation when the sun warms the metal plates. Radiation when the plates reflect the sun’s rays. Conduction if you burn your hand by touching the plates. 
· Ask for more examples of thermal energy transfer. (chocolate melting in hands, ice cream melting on a hot day, touching something cold or frozen, frying an egg on a hot frying pan, standing close to a heater/radiator)
Assessment/Evaluation: 
Have students complete the Thermal Energy worksheet attached. 
Lesson Extensions:  
Challenge the students with the question: What examples of thermal energy transfer are observed in our everyday lives?
Safety Issues:  

Students need to handle glassware carefully to avoid breaking glass, which could result in cuts. If the water is too hot, it could burn the students.
Demonstrations with fire can be done online via the YouTube videos or in the classroom by the teacher. Have a large bucket of water nearby for waste products from demonstrations to ensure flame extinction. Safety goggles needed for Thermal Convection in Balloons. Know the location of fire extinguisher in classroom and safety exits. Clear away work bench or table of anything flammable. 
Resources: 
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/light_lessons/thermal/transfer.html 
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