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Theme:  Material Science
Title: What is it?                            [image: image1.wmf]
Overview:  Material Science is the study of different types of materials.  It is about how materials and things interact with other things. Students will examine different substances and determine characteristics of liquids and solids.  They will think about how the different sports’ equipment they use could be made better.

Grade Level:  Grades 3-4
Subject Matter:  Science

Duration:  4 lessons 30-40 minutes in length
National Standards Addressed:

Science as inquiry

· Fundamental understandings of inquiry

· Fundamental abilities of inquiry

Physical Science

· Properties of objects and animals

Objectives:

· Students will follow directions to make a new substance.

· Students will use adjectives to describe the new substance.

· Students will name characteristics of solids and liquids.

· Students will think of a way to improve an item of sports’ equipment.

Materials:

· Computers with Internet access

· Stuff to make Oobleck:  cornstarch, water, bowl, small cup, scissors, spoon, pencil, paper towels—for each group.

· Silly putty (One container for each small group.)

· Lined paper per child

· Blank 8 1/2 by 11in. paper for illustrations

· Zip-sealed plastic bags to store Oobleck

Procedure:

Day 1:

· Review the characteristics of solid, liquid, gas. Write examples of each on the board. 

· Read the book Bartholomew and the Oobleck by Dr. Seuss to the class.  Discuss:  What do you think Oobleck is? Is it a solid or a liquid?  Can you think of some words that would describe Oobleck?

· Have students make Oobleck. The instructions are posted as a handout on the Kid’s Science Challenge site.  Go to: Super Stuff for Sports Science Secrets http://www.kidsciencechallenge.com/#/2b  and look in the box entitled Dig In. (The instructions will be here.)

· Discuss using questions on the handout of the lesson.
· Have students store their Oobleck in a Zip-sealed baggie for the next lesson.
Day 2:

· The class will come together in a whole group to discuss the results of the Oobleck making activity.  Have students suggest adjectives that describe the Oobleck. 
· Each student will be given illustration paper and lined paper.  They should write several sentences answering the question, “What is Oobleck?” On the illustration paper, they should draw a picture relevant to this activity. 
· The pictures can be shared when finished and displayed.
Day 3:

· Listen to POP #4851 Material Science-Chains.  Have students listen to find out what polymers are.  

· Discuss what they have heard and what they think about polymers.

· Pass out silly putty to each small group of students. Give them 5-10 minutes to explore its properties.

· Discuss the properties of solids and liquids that it possesses.

· Listen to POP #4872  Material Science-Silly Putty.

· Go to Kids’ Science Challenge Teacher and Parents: KSC Media page at http://www.kidsciencechallenge.com/html/teachers_media.php.  Click the arrows to view KSC videos.  Find Silly Putty Fun the fifth video out of 9 that are there.  (It is about 3 min. and 15 seconds.) Discuss the properties of silly putty that are solid and liquid.

Day 4:

· Ask the children what kind of sports’ equipment they use or have seen others use.  Discuss the equipment and the purpose it serves.  Discuss what could happen without that equipment.
· Listen to POP #4852 Material Science-Helmets.  
· Have children brainstorm types of sports’ equipment that they would like to see improved.
· Go to Kids’ Science Challenge Teacher and Parents: KSC Media page at http://www.kidsciencechallenge.com/html/teachers_media.php.  Click the arrows to view the sixth video Material Science and Sports. (about 4 minutes)
· The children should think about designing a new piece of equipment for a sport they are interested in. 
· Write a paragraph about it. Each paragraph should contain a main idea sentence.  (What piece of equipment they are going to improve.) Three details that support the main idea. Then the closing sentence.  

Follow up ideas:

· The children can share their equipment improvement paragraphs.
· Learn more individually about polymers at Kids’ Macrogalleria.
http://www.pslc.ws/teacher.html
Handouts:

Could one thing act like both a solid and a liquid? http://www.kidsciencechallenge.com/pdfs/2010activities/Super_Stuff_2010_Oobleck_Lab.pdf
Additional Resources

Materials Science / Sports 

Curricula
Teacher Developed Lesson Plans - Cornell Center for Materials Research 

(Lesson plans on friction, polymers, patterns in nature and more K-12) 

http://www.ccmr.cornell.edu/education/modules/retmodules.html
Lesson Index – Science Net Links / Verizon Foundation Thinkfinity Program / AAAS
(Lesson plans on topics such as the properties of air, materials and manufacturing, among varied materials science topics K-12)

http://www.sciencenetlinks.com/matrix.php
On the Ball teaching guide – PBS / Scientific American Frontiers 

(Teaching guide on the science of baseball, the physics of motion and bouncing - includes quiz and activities 5-12)

http://www.pbs.org/saf/1206/teaching/menu.htm
Teach Engineering – University of Colorado 

(Extensive lesson plan collection on hundreds of topics, including physics, sports and engineering. Enter “engineering in sports” in search field for large learning module on engineering and sports 5-12)

http://www.teachengineering.org//browse_lessons.php
Lesson Plans – Tryengineering.org

(Lesson plans covering engineering topics such as motion, force and friction, as well as the parachute and canoe design - includes other sports topics 5-12)

http://www.tryengineering.org/lesson.php?cat_id=33
Stuff for Teachers – Strange Matter Exhibit / Ontario Science Center 

(Includes teachers’ guide, materials science classroom demonstrations and activities K-8)

http://www.strangematterexhibit.com/teachers.html
Educational Resources - Polymer Science Learning Center / University of Southern Mississippi

(Lesson modules on all things polymer covering different types of polymers, every day applications, how they fight fire and more – includes a range of activities and games K-8)

http://www.pslc.ws/teacher.html
Kevlar: The wonder material – Berkeley Lab / University of California

(Teaching modules on Kevlar. Scroll down for extensive lesson on properties and uses of Kevlar 9-12) 

http://www.lbl.gov/MicroWorlds/module_index.html
Plastics Learning Center – American Plastics Council

(Learning modules on everything plastic, including vinyl, polymers - how plastics are used in sports. Includes and investigation kits and activities K-12)

 http://www.americanchemistry.com/s_plastics/sec_learning.asp?CID=1102&DID=4256 
Cool Stuff for the Classroom – The Tech Museum of Innovation

(Learning guides on buoyancy, electricity, forces and motion, and many design challenge topics K-12) 

http://www.thetech.org/education/programs/classroom/
Aerodynamics in Sports Equipment – Cislunar Aerospace

(Topics include racecars, curve balls and the Frisbee, among others - click through learning module, then on “lesson plan” tabs at bottom K-8)

http://wings.avkids.com/Book/Sports/instructor/index.html
Activities 

The Science Museum UK

(Materials science activities K-8)

http://www.sciencemuseum.org.uk/educators/classroom_and_homework_resources/ks2/materials.aspx
Polymers in Action! – Polymer Science Learning Center / University of Southern Mississippi

(Activities including polymer experiments, make your own polymers activity and downloadable coloring books K-8)

http://www.pslc.ws/macrog/kidsmac/kfloor4.htm
Science Snacks – Exploratorium

(In-class science experiments re: physics, engineering and sports K-12)

 http://www.exploratorium.edu/snacks/index.html
Student Activities – Cislunar Aerospace

(Quizzes on sports science, engineering and physics 5-12)

http://wings.avkids.com/Activities/intermediate.html
Sports and Science: Physics and Biomechanics - Montana State University 

(Learning module on the physics and biomechanics of winter sports 5-12)

http://btc.montana.edu/olympics/
Stuff! - Strange Matter Exhibit / Ontario Science Museum 

(Educational activities highlighting material structure, performance and properties K-8)

http://www.strangematterexhibit.com/index.html
Activities – Discover Engineering 

(Design your own aircraft, make homemade slime and browse engineering trivia K-12) 

http://www.discoverengineering.org/
Games

Invention at Play – Lemelson Center for the Study of Invention and Innovation

(Puzzle blocks, cloud games, tinker ball and other games for young students K-4)

http://www.inventionatplay.org/
Play Games – Tryengineering.org

(Includes “Bionic Arm Challenge” and “Design a Parachute” 5-12)
http://www.tryengineering.org/play.php
Launchball – The Science Museum UK

(Educational game exploring the physics of light, forces and motion, electricity and magnetism, as well as energy transfer and K-4)

http://www.sciencemuseum.org.uk/educators/classroom_and_homework_resources/resources/launchball.aspx
Online Games – Dragonfly TV 

(Games including “Mechanical Madness,” “Nanobots,” and “Mega Bounce” K-4) 

http://pbskids.org/dragonflytv/games/index.html
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: # 4872 Material Science-Silly Putty
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Pulse of the Planet Programs: # 4852 Material Science-Helmets  

Dr. Daniel Savin

Assistant Professor of Polymer Science

University of Southern Mississippi

*Information current at the time of interview
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