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PULSE OF THE PLANET




Theme:  Sports Science
Title:  Science and Sports
Overview: We often witness unbelievable and fantastic feats of athleticism while watching sports.  What can be often overlooked is that science has played a major role in allowing athletes to be successful.  At the very least, the actions can be explained by science.  If the knowledge is available on how and why it happens then the feat can be improved.  This lesson will explore the science behind several of the actions in sports.

Grade Level: 9-12
Subject Matter:

· Physics

· Biology

· Chemistry
Duration:  2-3, 50 minute lessons
National Standards Addressed:

Physical Science: Content Standard B

· Motions and forces

· Interactions of energy and matter

Life Science: Content Standard C

·   Matter, energy, and organization of living systems.
Science and technology: Content Standard E

· Abilities of technological design

· Understanding about science and technology
Objectives

By the end of the lesson, the students will be able to:

· Describe, illustrate, and demonstrate how science plays a role in sports.

Materials:

· Various presentation tools (for student presentations)

· Computer

· Internet
Procedure:
1. Hook
a. Show the following YouTube video featuring an amazing curveball: http://www.youtube.com/watch?v=cUFughQlxh8
b. Ask students if the ball is truly curving in the air.  Then, inquire as to how it works.
2. Pick an Activity
a. Hand out the document entitled “Science and Sports – Research and Demonstration.”
i. Green Option:  Project the document on a screen and upload the document to a website.
b. Explain the following:
i. Pick an activity, research, and demonstrate it.
ii. Students are to work in groups of three.
iii. Describe that each group will research the science behind a sports related activity.
iv. All activities require research, a class presentation, and a demonstration of the sport (besides oxygen deprivation at high altitudes).
v. Students may choose a topic not listed on the handout; however, it must be cleared with the teacher first.
vi. Groups will demonstrate and teach their topic at random.
vii. Go over grade requirements.
viii. Establish a due date.
Handouts:

Science and Sports – Research and Demonstration

Objective:  Research a topic in sports science and demonstrate that science to the class.

Procedure:

1. Work in groups of two to three people.

2. Research your topic by following the guide that your teacher gives you.

3. Plan a class demonstration of your activity.

4. Your team will perform the sports activity successfully AND explain (teach/describe) the science behind it.  The explanation/demo can be presented the following ways:

a. The explanation (the science) can precede the demo.

b. The explanation (the science) can be done during the demo.

c. The explanation (the science) can be explained after the demonstration.

5. Provide handouts, PowerPoint presentation, etc to enhance you lesson.  This will be based on your topic and order of explanation/demonstration.

6. Have someone in the class try your activity after you have explained and demonstrated it.

You will be graded on:

· Your class presentation.

· Thoroughness of research

· Clearly explained to the class

· Some type of class presentation tool was used:

· PowerPoint presentation

· Handout

· Poster

· Depth of understanding

· Your class demonstration

· Was the demonstration relevant to your topic?

· Your demonstration must be successful.

· You must effectively teach someone in your class how to perform the task.

You may choose from the following list of topics:

· How to make a baseball curve.

· What is a bat’s “sweet spot?”

· How to hit a hook or slice in golf

· How to throw a perfect spiral.

· The physics behind spinning fast/slow on ice skates.

· How to hit the farthest baseball.

· Why do golf balls have dimples?

· Oxygen deprivation in mountain climbing

· The biology behind muscle growth when weight lifting.

How to make a baseball curve

Cover the following items for your explanation and demonstration:

· How to throw a baseball

· Grip 

· Hand motion

· Spinning

· Magnus Effect

· Air pressure

· Bernoulli Principle

Research:
· http://entertainment.howstuffworks.com/question444.htm 

· http://www.howstuffworks.com/framed.htm?parent=question444.htm&url=http://www.gi.alaska.edu/ScienceForum/ASF6/613.html
· http://www.accessscience.com/studycenter.aspx?main=17&questionID=4698 

· http://www.exploratorium.edu/baseball/curve.html 

What is a Bat’s “Sweet Spot?”

Cover the following items for your explanation and demonstration:

· Node

· Center of mass

· Lever

· Fulcrum

Resources:
· http://www.exploratorium.edu/baseball/sweetspot.html
· http://www.projectview.org/MathandBaseball/ScienceattheBallgame.htm 

· http://www.physics.usyd.edu.au/~cross/baseball.html
How to Hit a Hook or Slice in Golf
Cover the following items for your explanation and demonstration:
· What is a hook or slice?

· Stance

· Spin

· Magnus Effect

· Air pressure

· Bernoulli Principle

Resources:
· Pulse of the Planet program #942:  “Golf – A History of Technology”

· http://www.ehow.com/how_1166_hit-draw-shot.html
· http://www.ehow.com/how_1167_hit-fade-shot.html 

· http://www.geocities.com/k_achutarao/MAGNUS/magnus.html
· http://www.golf-simulators.com/physics.htm
· http://lakergolf.blogspot.com/2006/02/how-to-hit-slice-on-purpose.html 

Overhand vs. Underhand Pitch.  Which is better, faster, and healthier?

Cover the following items for your explanation and demonstration:

· Energy and momentum transfer when a pitching a baseball/softball.

Resources:
· http://www.exploratorium.edu/baseball/putting_something.html
How to Throw a Perfect Spiral

Cover the following items for your explanation and demonstration:
· Grip

· Arm rotation

· Pivot foot

· Release point

· Velocity

· Spin

· Projectile motion

· Velocity

· Angle

· Distance 

Resources:
· http://www.ehow.com/video_17613_throw-football.html 

· http://www.wikihow.com/Throw-a-Football 

· http://footballphysics.utk.edu/ 

· http://entertainment.howstuffworks.com/physics-of-football1.htm 

· http://science.howstuffworks.com/physics-of-football.htm
The Physics Behind Spinning Fast/Slow on Ice Skates
Cover the following items for your explanation and demonstration:
· Angular momentum

· Rotational velocity

· Rotational inertia

· Moment of inertia

Resources:
· http://btc.montana.edu/olympics/physbio/biomechanics/cam-intro.html
· http://www.bsharp.org/physics/stuff/skater.html
How to Hit Home Runs
Cover the following items for your explanation and demonstration:
· Increase the mass

· Increase the speed – bat speed

· Muscle memory

· Strength

· Pitch speed

Resources:
· http://www.worsleyschool.net/science/files/homerun/homerun.html
· http://www.projectview.org/MathandBaseball/ScienceattheBallgame.htm (scroll down)

· http://www.newsweek.com/id/132890
· http://www.sciencedaily.com/releases/2003/12/031202070954.htm 

· http://www.texaskali.org/articles/lev_mech.htm 

Why do Golf Balls Have Dimples?
Cover the following items for your explanation and demonstration:
· Dimples

· Flight trajectory

· William Taylor

· Drag

· Turbulence

· Turbulators

Resources:
· http://www.taylor-hobson.com/dimpled-golf%20-ball.html
· http://www.howstuffworks.com/question37.htm
· http://www.coolquiz.com/trivia/explain/docs/golf_balls.asp
· http://wings.avkids.com/Book/Sports/instructor/golf-01.html 

Oxygen Deprivation in Mountain Climbing

Cover the following items for your explanation:

Note:  This does not require a demonstration; however, there is more to research, thus more to present.

· Atmospheric pressure

· How the body uses O2
· Altitude Sickness

· What is it?

· Breathing Rate

· Blood Alkalinity

· Symptoms

· Treatment

· Prevention

· Hypoxic Ventilatory Response

· High Altitude Mental Tests

· Normal O2 concentration level vs. high altitude O2 level

Resources:
· http://www.pbs.org/wgbh/nova/everest/expeditions/97/base.html#hypoxia
· http://www.pbs.org/wgbh/nova/everest/exposure/pressure.html
· http://www.pbs.org/wgbh/nova/everest/exposure/braintest.html
· http://www.pbs.org/wgbh/nova/everest/exposure/without.html
· http://www.pbs.org/wgbh/nova/everest/exposure/body.html
· http://web.utah.edu/umed/students/clubs/international/presentations/high.html
· http://www.med.umich.edu/1libr/sma/sma_altsick_sma.htm
The Biology Behind Weight Lifting and Muscle Growth
Cover the following items for your explanation and demonstration:
· Resistance Training

· Hypertrophy

· Hyperplasia

· Recovery time

· Metabolic rate

· Muscle Trauma (damaged proteins)

· Hormone Type and Release

· Muscle protein synthesis vs. Muscle protein breakdown

· Gender differences vs. muscle growth

Resources:
· http://www.unm.edu/~lkravitz/Article%20folder/musclesgrowLK.html
· http://www.bodybuilding.com/fun/issa7.htm
· http://en.wikipedia.org/wiki/Muscle_hypertrophy 

Additional Resources

Web Sites

The Physics of Baseball – Cnet.com

http://news.cnet.com/8301-13772_3-9914179-52.html
How Far Can You Hit One? – Exploratorium.edu

http://www.exploratorium.edu/baseball/howfar.html
Football Physics – University of Nebraska / Tim Gay

http://physics.unl.edu/outreach/football.html
The Physics of Skating – About.com

http://figureskating.about.com/b/2007/08/25/the-physics-of-skating.htm
Hiking at Altitude – Footprintstours.com

http://www.footprintstours.com/hiking%20at%20altitude.html
How Muscles Grow! (commercial site) – Muscleenhancers.com

http://www.muscleenhancers.com/how-muscles-grow.htm
How Do Muscles Grow? – University of New Mexico

http://www.unm.edu/~lkravitz/Article%20folder/musclesgrowLK.html
Video

How To Throw A Football – Ehow.com

http://www.ehow.com/video_17613_throw-football.html
American Football: Throwing the Football – AOL.com

http://video.aol.com/video-detail/american-football-throwing-the-football/4018786606?icid=acvsv1
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #942 “Golf: A History of Technology” 

Alan Solheim 
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