PHYS/PHED298: TOOLS FOR UNDERSTANDING
SPORTS SCIENCE
Fall 2008
Dr. Pamela J. Russell
Dr. Martina B. Arndt
Office: Tinsley Center Room 237
Office: Conant Room 115-A
Hours:  
Hours:
Phone:  (508) 531-2059
Phone: (508) 531 - 2084
E-mail:  prussell@bridgew.edu
E-mail: marndt@bridgew.edu
Class Meets: TBD – two day a week schedule
Credit Hours: 3.0

Course Description: How does a baseball pitcher change the velocity of a baseball from 0 to 90 mph in 50 milliseconds? How does a figure skater complete four revolutions - 1440 degrees - in less than one sec? Scientists use technology and other tools to study these types of intriguing questions. This course will allow you to use some of these tools to examine athletic performance, perhaps even your own, and to investigate the design of sports equipment. This speaking intensive course requires individual and small group presentations, a Power Point presentation of your research results, and production of a poster for presentation at the mid-year undergraduate research symposium. Prerequisites: COMM130 - Communication and a First Year Seminar. 
Teaching Methods: As a speaking-intensive second year seminar, this course requires student presentations and participation in class discussions, conversations, and data gathering activities. Students are expected to come to class prepared for active participation in all aspects of the course. Students will be required to use the Internet and Blackboard. Student presentations will be videotaped for the purposes of providing quality feedback.
Course Objectives:  Upon successful completion of the course, the student will:
· Have experienced different forms of communication through formal, informal, individual, and group presentations;
· Use the scientific process to complete laboratory activities;

· Use introductory science concepts of gravity, linear and angular kinematics (displacement, velocity, acceleration), and Newton’s Third Law to explore the science of sport participation and athletic equipment design; 
· Have designed an experiment to explore some aspect of sport science and prepared and presented the results as a group project;
· Be exposed to how two different disciplines (physics and biomechanics) are actually quite connected; and
· Know how to prepare and present a quality PowerPoint presentation.
Required Text: None, but see recommended reading list and websites.
Required Web Site:

All students are required to log-on to the Blackboard page designed for Tools for Understanding Sport Science. You are required to have a BSC user account to claim a Black Board account. If you do not already have a BSC user account and Blackboard account, you can register for these by following the simple, on-screen directions at: https://www.bridgew.edu/accountregistration.cfm .Students that used Blackboard in prior semesters should check to ensure that their accounts are still active. For students who wish to develop greater confidence in using Blackboard, training is available. Please e-mail IT Support at ITSupport@bridgew.edu or phone at 508.531.2555 to register to attend a blackboard training session. 
In this class, Blackboard is used to post announcements, abbreviated lecture notes, and assignments. Discussions will also be run through Blackboard. Students are responsible for obtaining Blackboard postings and being engaged in any discussions. When lecture notes are posted, it is highly recommended that students print them out and bring them to class since handouts are not provided.
Resources:

Reading Center, Writing Center, Communication Center  - all located in the Academic Achievement Center in the Maxwell Library.
Course Evaluation and Policies:  

· Students are expected to participate in all class activities. If you miss class or come to class late, you are responsible for obtaining all of the information missed. A repeated pattern of tardiness to lecture or lab activities will decrease your participation grade.
· Please shut off cell phones and pagers prior to the beginning of each class.

· Laboratory activities (announced advance) cannot be made up without prior consent of the instructor.

· Presentations and quizzes scheduled for class time can only be made up if the instructor is notified well in advance of your absence. 
· Assignments will be accepted late, but only at the next class meeting. These late assignments will be penalized 10%. Other late assignments will not be accepted. 

EVALUATION


Oral Presentations: (Individual 25%; Group 20%)

45%

Written Assignments:



30%

(Homework, laboratory reports, reflections, quizzes) 

Poster at Mid-Year Symposium:



15%

Class Participation: (Discussion and Listening)


10%






100%
Academic Misconduct:  “…academic honesty is expected of all students; plagiarism and cheating are not condoned and are subject to academic penalty which may result in a failure for the course in which the violation took place. A record of the violation is kept and may result in suspension or dismissal from the college” (Bridgewater State College Student Handbook)

Special Needs:  Any student with a learning disability or special needs is encouraged to meet with the instructor during the first week of class. This meeting will be used to develop a plan to facilitate learning. Students are also encouraged to register with the Disability Resource Office (531-1214).

Tentative Course Schedule

Week 1
Review the syllabus and course requirements. Establish a comfortable classroom environment.
· Activities: Bucket of questions – require informal speaking in front of an audience
One-minute minimum talk – assigned as homework – prepare the answer to what draws you to sport as a fan and/or participant
Week 2
Introduce the scientific process – [observe, question, hypothesis, planned observation to answer question (collect data), analyze results, present findings]. 
Provide strong examples of entire process including definitions of kinematic variables. Also, include examples that use force plates, video analysis, and other tools that students will be able to access for their own projects.
· Activities: Toy car experiments – observe interactions among linear displacement, velocity and acceleration. Whiteboarding - have groups work together to compile, prepare, and share results from car experiments. Use the whiteboard as a tool in presentation.
Week 3
Introduce recommended books, journals, and websites with the intention of sparking curiosity. Have students survey resources thinking about ideas for group research project.

· Activities: Reading - from recommended sources on syllabus. Speaking assignment -  single person 3 minute report from reading. This speech will be videotaped and reviewed by the presenter and an instructor who will offer guidance for improvement.
Week 4
Introduce the force plate and video data collection techniques and data interpretation. Use the biomechanics lab in Tinsley.

· Activities: Small group work – generate questions that could be answered with these tools of sport science. Speaking – report and discuss best questions with the class as a whole.
Week 5
Introduce the wind tunnel, timing gates, and other physics tools. Use labs in the Conant Science Building.
· Activities: Small group work – generate questions that could be answered with these tools of sport science. Speaking – report and discuss best questions with the class as a whole.
Week 6
Group students for research projects. Address importance of contribution to the group and clarify grading process for group project. If enrollment is 20 – aim for groups 5 groups of 4 students each.
· Activities: Informal testing – assess individual student background regarding general science knowledge, speaking experiences, aptitude for group work, organizational skills, etc. Use this information to group students. Speaking – individual 1-2 minute reports on topics/questions most interested in exploring for the group research project. 
Week 7
Student projects.
· Activities: Small group work – in-class group work on student projects. Speaking – report progress by having each group member answer a simple question in 1-2 sentences. Questions may include: What did your group accomplish today? What was the biggest problem you encountered? How did you solve the problem? What does your group plan to accomplish next?
Week 8
Student projects.
· Activities: Small group work – in-class group work on student projects. Speaking – report progress by having each group member answer a simple question in 1-2 sentences. Questions may include: What did your group accomplish today? What was the biggest problem you encountered? How did you solve the problem? What does your group plan to accomplish next?
Week 9
Student projects - how to share results in a poster presentation. Generate and display simple graphs, tables, pictures, etc.
· Activities: Observe and critique – best and worst PowerPoint and presentation skills will be demonstrated for students to observe and critique. Speaking – Offer advice and constructive criticism to presenters (i.e., ,Martina and Pam)
Week 10
Introduce PowerPoint presentation skills and poster creation
· Activities: Small group work – use power point on their own laptop computers to create a presentation of the group research project 
Week 11
In-class PowerPoint presentations of groups research project. 
· Activities: Speaking – use PowerPoint to present group research project. Presentation time is 20 minutes. Each student will speak for 5 minutes. Audience is responsible for listening and asking good questions. 
Week 12
In-class PowerPoint presentations of groups research project.
· Activities: Speaking – use PowerPoint to present group research project. Presentation time is 20 minutes. Each student will speak for 5 minutes. Audience is responsible for listening and asking good questions. 
Week 13 
Posters for mid-year symposium
· Activities: Posters – finalize posters for presentation. Run a mock mini-poster session in the classroom. 
Readings recommended from the following list:
Sport Science Books (available from instructors):
Adair, R. K. (2002). The Physics of Baseball. (3rd ed.). New York: Harper-Collins.
Armenti, A. (1992). The Physics of Sports. New York: Springer-Verlag.

Brody, H., Cross, R., and Lindsey, C. (2002). The Physics and Technology of Tennis. California: Racquet Tech Publishing.
Ecker, T. (1996). Basic Track and Field Biomechanics. California: Tafnews Press.

Frohlich, P. C. (2005). Physics of Sports (Basketball). New Delhi: Ashish Publishing House.
Frohlich, P. C. (1986). Physics of Sports: Selected Reprints. College Park, MD: American Association of Physics Teachers.

Gay, T. (2205). The Physics of Football. New York: Harper-Collins.
Haiche, A. (2002). The Physics of Hockey. Baltimore: The Johns Hopkins University Press.
Hay, J. (1985). The Biomechanics of Sports Techniques (3rd ed.). New Jersey: Prentice-Hall.

Jorgensen, T. (1999). The Physics of Golf. (2nd ed.). New York: Springer.
Lind, D. and Sanders, S. (2004). The Physics of Skiing (2nd ed.). New York: Springer.
O’Brien, R. (2003). Springboard and Platform Diving (2nd ed.). Champaign, IL: Human Kinetics.

Williams, T. and Underwood, J. (1986). The Science of Hitting. New York: Simon and Schuster. 

Zumerchik, J. (2002). Newton on the Tee; A Good Walk through the Science of Golf. New York: Simon and Schuster.

Sport Science Journals

Journal of Applied Biomechanics


Medicine and Science in Sports and Exercise

Research Quarterly for Exercise and Sport Science


Sports Biomechanics
Public Speaking Books
Cox, Martin (2007). What Every Student Should Know About Preparing Effective Oral Presentations. Boston: Pearson Education.

Hof, R. (1992). I Can See You Naked: A New Revised Edition of the National Bestseller on Making Fearless Presentations. Kansas City: Andrews and McMeel.
O’Hair, D., Rubenstein, H., and Stewart, R. (2004). A Pocket Guide to Public Speaking. Boston: Bedfors/St. Martin’s.

Recommended Websites
· Exploratorium - science behind hockey, baseball, skateboarding, surfing, etc. Excellent detail within each site, including video and activities. 

· Tennis Sports Science - includes experiments, wind tunnel videos, and even lesson plans! 

· Sports activities - includes bridges to other disciplines. 

· More tennis - from the BBC - in depth site including history of tennis. 

· Soccer 
· Baseball 

· Football physics – from the University of Nebraska 

· General video demos online 

· A collection of sports physics links, toward the middle of the page. 

· Track and field records - a progression 

· Sports on the moon videos 

· Aeronoautics of sports 

· Mathletics! 

· Alan Alda and his Science Frontiers show explore the science behind sport 

· Great site for numerical facts 

Recommended Websites (continued)


Video Analysis 

· Why use video point 

· Videopoint Software site 

Schools to go study the science of sport 

· U. Mass. Lowell Baseball Research Lab 

· Loughborough University 

· University of Bath 
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