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Curriculum and Instruction

Advanced Academic Services

5th Grade Science: Thermal Energy

TEKS/Standards addressed:

3.5(B) Describe and classify matter as a solids, liquids, and gases.

3.5(C) Predict, observe, and r[image: image28.png]——li—
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ecord changes in the state of matter caused by heating and cooling.

	Thinking Skills
	Depth and Complexity
	Research Skills/Sources
	Products/Performances

	State and Test an  assumption
Combine elements
Solve or resolve
Redesign

	· Language of the Discipline
· Details
· Rules
· Big Idea

[image: image2] Parallels

· Patterns

	Theorize
Investigate
Guided discovery
Draw conclusions
	Class Discussion
Song
Performance
Fact File


Materials and Resources: 
Examples of solids, liquids, and gasses
Aluminum foil
Chocolate chips
Small cup
Water
Chalk
Laptop
inFocus projector
SmartBoard (optional)
Internet access
YouTube videos
United Streaming video
Lesson Introduction:
Students will get reinforcement on what thermal energy is and how it affects matter. They will be using hands on activities and observations to learn the similarities and differences between thermal energy, heat, and temperature. 
Definitions and examples: (Lesson Vocabulary and 
[image: image3])
Solid – Matter that has a definite shape and volume because the molecules are so tightly packed.

Liquid – Matter with a definite volume but not a definite shape, molecules are not as tightly packed.

Gas – Matter that has NO definite shape or volume because the molecules are spread apart.

Molecule – Two or more linked atoms that are the smallest particles in matter.

Thermal Energy – The total energy of a matter due to the movement or vibrations of the molecules.

Heat – The transfer of the energy of moving molecules from one substance to another.

Temperature – How hot or cold something is by measuring the movement of molecules in matter.

Conduction – Transfer of energy from one substance to another by direct contact.

Convection – Transfer of thermal energy by the circulation of the heated parts of a liquid or gas.

Radiation – Transfer of energy through some material or space.

Student Activities: 
· INTRODUCTION TO SOLID, LIQUID, AND GAS: Teacher will lead a classroom discussion on the similarities and differences between solids, liquids, and gasses by sharing examples of each with the class. It is important to discuss the molecular 
[image: image4] of the three states of matter and how that determines whether it’s a solid, liquid, or gas. Share a United Streaming video with the class about the three states of matter: “Solid, Liquid, and Gas.” Teachers can also use any of the sites listed in (TR) “Video Resources” throughout the lesson.
· THERMAL ENERGY: Students will be observing how matter changes from one state of matter to another. Following the instructions on (R) “Under the Heat of the Desert Sun,” Students will identify 
[image: image5] associated with thermal energy.
· THERMAL ENERGY IN MOTION: Teacher will help students to define 
[image: image6] associated with thermal energy, heat, and temperature. Show a video that helps explain thermal energy, heat, and temperature, such as “Bill Nye the Science Guy – Heat.” After viewing and discussing the video, students can create a Venn diagram, such as (R) “Thermal Energy in Motion,” or any other graphic organizer of their choice to compare the three terms: Thermal, Heat, and Temperature. Share the results.
· CONDUCTION, CONVECTION, AND RADIATION: Teacher will show a video describing the three ways thermal energy is transferred from one substance to another: “Conduction, Convection, and Radiation.” After a short discussion, show two more videos that have used music to help explain the process of thermal energy transfer, for example “Heat Transfer (Hot to Cold)” and “Conduction, Convection, and Radiation.” Use these two videos as examples for the students. They will work in groups to come up with their own song that helps other learn the  
[image: image7] associated with the thermal energy process.
· WAXING CHANGES: Students will write a short explanation of how they think crayons are made and formed. They will need to write about what they predict will happen when they are exposed to the sun for a long period of time. After completing their writing, teacher will explain the actual process through which crayons are made, through a website presentation, or a YouTube video such as: “How it’s Made – Crayons.” They can use the (R) Waxing Changes resource to complete their writing.
· MOVING MOLECULES: Students will work in groups to create a performance to demonstrate how 
[image: image8] of thermal energy affect the 
[image: image9] of substances, and can change them from one state to another. They can act as different forms of matter and different types of thermal energy. Their interaction should demonstrate the changes expected when thermal energy is added or removed from a substance.
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Bill Nye the Science Guy – Heat: http://www.youtube.com/watch?v=Iv97uC7ZjBk&list=PLv8Egw5Bj_OU4dewW2q3cOs-PXeMyOoD8&index=1
Conduction, Convection, Radiation: http://www.youtube.com/watch?v=Atnjo7dD_bA&list=PLv8Egw5Bj_OU4dewW2q3cOs-PXeMyOoD8&index=4
Heat Transfer (Ho[image: image29.jpg]
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t to Cold): http://www.youtube.com/watch?v=6sUOMds_zmE&list=PLv8Egw5Bj_OU4dewW2q3cOs-PXeMyOoD8&index=3
Conduction, Convection, and Radiation: http://www.youtube.com/watch?v=7Y3mfAGVn1c&list=PLv8Egw5Bj_OU4dewW2q3cOs-PXeMyOoD8&index=6
How It’s Made – Crayons: http://www.youtube.com/watch?v=SHSHL0fbGzU&list=PLv8Egw5Bj_OU4dewW2q3cOs-PXeMyOoD8&index=8
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Objective:
Students will be observing how matter changes from one state of matter to another through a hands-on, interactive activity.
Procedure:
· Place the students into groups and pass out the materials to be observed: chocolate chip and a cup of water. 
· Groups should describe the materials and make sure to identify their state of matter.
· Distribute the rest of the materials (aluminum foil and chalk) and take the groups outside. 
· Gather the groups outside on a blacktop area away[image: image32.png]
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 from other activities. Have them pour the water onto the blacktop and trace the outline of the water puddle with the chalk. 
· Then place the chocolate chip onto the foil. Have the students observe and record any changes.
· Return to the classroom and have a discussion about the changes in 
[image: image12] that were observed and have students share how and why there were changes. Use an interactive website to demonstrate 
[image: image13] about how these changes in matter occur. The web activity can be found at: http://phet.colorado.edu/en/simulation/states-of-matter-basics
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Compare the words Thermal Energy, Heat, and Temperature by labeling the three circles with the vocabulary words. Then fill in the appropriate sections of the Venn diagram with 
[image: image16] .
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Crayons are made from wax. Write about what you think the wax was like before, during, and after the crayon making process. Also write about what would happen if you left a box of crayons out in the sun on a hot day. How would the 
[image: image18] of the crayons change?
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Differentiation Chart:





Video Resources:





Under the Heat of the Desert Sun





WAXING CHANGES





Thermal Energy in Motion
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