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PULSE OF THE PLANET




Theme:  Sports Science

Title: Energy of Motion
Overview:  Children are always on the move---talking, walking, running, or playing.  All motions require a force to start or stop them.  Energy makes these forces, the pushes and pulls that are involved in motion.  Kinetic energy is the energy of motion. Potential energy is energy in position.  In this lesson, students will explore energy in motion.  
Grade Level:  Grades 2-4
Subject Matter:  Science
Duration:  4-5 class periods of 30-45 minutes
National Standards Addressed:

Standard A:  Science as Inquiry

Standard B:  Physical Science

· Properties of Objects and Materials

· Position and Motion of Objects
Standard E:  Science and Technology

· Abilities of Technological Design
Objectives:

· Students will identify and describe types of motion.

· Students will compare and contrast kinetic and potential energy.

· Students will design a new sports’ shoe.

Materials:

· Computers with internet access

· Small balls (one for each pair of students)

· Dominoes (about 10 per group)

· White paper (a few sheets per child)

· 9x12 in. construction paper (one sheet per child)

Procedure:

Day 1: 

· Ask the class what they know about motion.  (Motion is a change of position.)

· Give each pair of students a small ball and have them sit across a desk or table from each other.  Each child should roll the ball across the table to the other.  They should try to roll it in different ways to produce different paths of motion.  They should record the different ways they rolled the ball and how the ball was pushed.  They can record the data on paper like the chart below.  They will come up with more ways than this. 

Motion Table

	Path of Motion
	 How the object was pushed or pulled

	Straight and fast
	

	Straight and slow
	

	zigzag
	


· Discuss the results.

· At some time, maybe during a younger grade’s recess, have the student’s go outdoors and observe the children playing on the playground equipment.  They should observe and record the different kinds of motion they see children do.

· Discuss the different motions they observed. (back and forth, straight line, zigzag, round and round, fast and slow motion)

· In a journal, have students write about the different motions they do when they are participating in a sport.  If they don’t do a sport, they can observe a baseball, football, or basketball game on television and write about it.  (Or any other sport)

Day 2:

· Let children share their writing from yesterday.

· Ask the children what causes things to be in motion. Try to get them to say the word ‘energy’.  (Energy is the ability to make something move or change.)

· In yesterday’s rolling the ball activity, discuss where the energy came from.  (The child pushing it gave it energy.)

· In watching the children playing on the playground, the energy came from the child.

· Tell the students that you are going to give them one minute to move in any way they wish staying in the general area of their desks.  They must move without touching anyone.  After the minute, explain to the class that they were demonstrating kinetic energy.  Kinetic energy is the energy of motion. 

· Have the children sit down at their seats and sit still for a minute.  Explain that there is another kind of energy that is stored in the body.  It is always ready to help the body move. Here they are demonstrating stored or potential energy.  Potential energy is the energy of position.

· Have the children stand up. Tell them they just changed potential energy into kinetic energy.

· Pass out dominoes to each table or pair of students.  Have the children set them up in a domino chain.  When all are ready, ask what kind of energy is represented. (potential)  Have a child tap the first domino in the chain and observe the chain reaction. Ask what kind of energy is represented as the dominoes fall. (kinetic)

· Use this website to learn more about kinetic and potential energy.  On it the children are asked to list 5 examples of each type of energy.  Students can do it in groups or partners.


Potential and Kinetic Energy – Utah State Office of Education

http://www.usoe.k12.ut.us/CURR/Science/sciber00/8th/forces/sciber/potkin.htm
Day 3:

· Review the 2 types of energy from yesterday.
· Watch this 2 minute video to reinforce:  What Are Potential and Kinetic Energy? – NASA / Kids’  Science News Network
     http://ksnn.larc.nasa.gov/k2/s_pkEnergy_v.html
· Ask students to relate the 2 types of energy to athletes.  (They may say that the athletes rest up before practice or a game to build up potential energy.  During the sport they are using kinetic energy.  There are breaks or half time to store up more energy.)
· Discuss things athletes need to perform well. (Someone should say equipment or the right shoes).
· Listen to POP #1018 “Hi-Tech Sneakers” about how designers at NIKE use nature to design tennis shoes.
· Discuss what they learned from the POP program.
· Give children a few pieces of white paper to use to do some crayon rubbings of different things in nature outdoors.  When they do a rubbing, they should label it on their paper so they remember what it was later. (If the weather doesn’t allow, this can be done in the classroom using ordinary things, not things found in nature).
Day 4: 

· Have children look at the texture rubbings they did yesterday.  Think about POP #1018 and how the NIKE designers use things in nature for the soles of their shoes.  Listen to POP #1018 again if necessary.

· Design a Sports’ Shoe Activity-- Decide which one would make a good sports’ shoe bottom.  They should trace and cut out their foot with their shoes on.  They will make a crayon rubbing on this foot pattern of whatever rubbing they liked best from yesterday.

· Have children glue the sole on a larger piece of paper. They will then design the rest of the shoe. Draw a side view of what their new shoe would look like.  Color.

· Write a few sentences about the name of the shoe, what sport it is used for, and why someone should buy the shoe.

· These finished products can be displayed.

Other activities:

· These two websites have good activities on potential and kinetic energy.

· Collide-A-Ball: Discovery Potential and Kinetic Energy (experiment) – Gokids.com

    
     http://www.gokids.com.au/content/view/140/52/
· On this site click on ‘Activity’.  This is the same as the video used earlier.
What Are Potential and Kinetic Energy? (lesson plan) – NASA / Kids’ Science News Network

http://ksnn.larc.nasa.gov/k2/s_pkEnergy_a.html
Additional Resources

Web Sites

Kinetic Energy - Glenbrook South High School in Glenview / Tom Henderson

http://www.glenbrook.k12.il.us/GBSSCI/PHYS/Class/about.html
Kinetic Energy – Georgia State University 

http://hyperphysics.phy-astr.gsu.edu/hbase/ke.html
Potential Energy – Georgia State University

http://hyperphysics.phy-astr.gsu.edu/hbase/pegrav.html#pe
Energy Kid’s Site –Energy Information Administration

http://www.eia.doe.gov/kids/energyfacts/index.html 

Potential and Kinetic Energy (resources page) – E Mints National Center 

http://www.emints.org/ethemes/resources/S00001453.shtml
Types of Energy – Tri-State Generation and Transmission Association 

http://tristate.apogee.net/kids/at_ifrm.aspx
Energy – Jefferson County Schools (Tennessee)

http://classroom.jc-schools.net/sci-units/energy.htm
Energy Facts – NOVEC / The Power Kids

http://www.novec.com/kids/energyfacts.html
Energy: Where to Go From Here – Thinkquest.org

 http://library.thinkquest.org/3042/energy.html 
Einstein’s Big Idea – NOVA Online

http://www.pbs.org/wgbh/nova/teachers/activities/3213_einstein_02.html
Video

Investigating Kinetic and Potential Energy (see on right) – Teacher’s Domain / WGBH

http://www.teachersdomain.org/resource/hew06.sci.phys.maf.lpenergy/
Mr. Loopy Discusses Potential and Kinetic Energy – Teachertube.com

http://www.teachertube.com/view_video.php?viewkey=2ef07fbe3289501b5ab2
Animation / Graphics

Potential Energy, Kinetic Energy and Frictional Energy Dissipation: Roller Coaster Virtual Work-Bench – McGraw Hill Higher Education / Cornell University 

http://highered.mcgraw-hill.com/sites/0070524076/student_view0/chapter6/interactive.html
The Power of Tiny Things – PBS

http://www.pbs.org/wgbh/nova/einstein/tiny.html
Energy Quest – California Energy Commission

http://energyquest.ca.gov/story/index.html
Articles

Trainers Take Off (science of running shoes) – BBC Online

http://news.bbc.co.uk/sportacademy/hi/sa/athletics/features/newsid_3936000/3936215.stm
Potential Energy – Science Daily 

http://www.sciencedaily.com/articles/p/potential_energy.htm
Just For Kids

Energy Star Kids (games, interactive, factoids, energy info) – Energy Star

http://www.energystar.gov/index.cfm?c=kids.kids_index
Touchstone Energy Kids Zone (videos, games, facts) – Touchstone Energy

http://www.touchstoneenergykids.com/
Kids Saving Energy (games, quiz, activities) – Dept. of Energy

http://www.eere.energy.gov/kids/
Other

Collide-A-Ball: Discovery Potential and Kinetic Energy (experiment) – Gokids.com

http://www.gokids.com.au/content/view/140/52/
Energy Facts, Fun, Games, Activities – Dept. Of Energy / Energy Kids

http://www.eia.doe.gov/kids/
Energy Lesson Plans (K-4) – Dept. of Energy

http://apps1.eere.energy.gov/education/lessonplans/grades.cfm/grade=1
The Mummy’s Tomb Raceway (activity) – Miami Science Museum

http://www.miamisci.org/
What Do You Know About Energy? (quiz) – Thinkquest.org

http://library.thinkquest.org/3042/energy_quiz.html
What Are Potential and Kinetic Energy? (lesson plans) – NASA / Kids’ Science News Network

http://ksnn.larc.nasa.gov/k2/s_pkEnergy_a.html
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #1018 “Hi-Tech Sneaker: Natural Design”

David Schenone

Director of Design 

NIKE
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