Exercise Science - Major Course Proposal

Department of Exercise Science and Sport

Instructor:
Curt Dixon, Ph.D.


Office:
  143 Long Center

Email:

dixonc3@uofs.edu


Phone:  7111

1.0 Course Title and Description

1.1 COURSE TITLE:  EXSC 313: BIOMECHANICS OF SPORT AND EXERCISE
*Note:  EXSC 312: Kinesiology and Biomechanics of Human Movement has previously been approved and is currently being taught by said instructor.  However, given the extensive volume of material in the current course, two separate courses are being proposed and submitted for review.  Most academic programs teach the exercise science sub-disciplines, kinesiology and biomechanics, as separate and distinct courses.  The Exercise Science and Sport Department, with the addition of Dr. Dixon, propose the same.              

1.2 COURSE DESCRIPTION:  This course introduces the student to the concepts and principles of biomechanics as they relate to sport and exercise.  

1.3 TEXTBOOK:  Biomechanics of Sport and Exercise.  Author: Peter M. McGinnis.  Human Kinetics: 1999.

2.0 Course Objectives

The student who understands the material in this course should be able to:

2.1 External Biomechanics
2.1.1 Define and classify forces (i.e., tensile, compressive, contact, friction).
2.1.2 Determine the resultant of 2 or more forces and resolve a force into component forces.
2.1.3 Distinguish between linear, angular, and general motion.
2.1.4 Name and define basic kinematic (e.g. displacement, velocity, acceleration) and kinetic (e.g. force, mass, torque, inertia) terms as they relate to linear and angular motion.   
2.1.5 Explain and apply Newton’s three laws of motion to human movement
2.1.6 Explain the relationship between impulse and momentum
2.1.7 Distinguish between positive and negative work, potential and kinetic energy.   
2.1.8 Locate the center of gravity of an object and understand how its position influences stability.
2.1.9 Describe the underlying forces and principles related to fluid mechanics (e.g. buoyancy, surface drag, Bernoulli’s principle, etc.)
2.2 Internal Biomechanics
2.2.1 Describe the types of loads (e.g. stress, strain, tension, compression, shear) imposed on biological materials by external forces.  
2.2.2 Describe the general stress-strain relationship of biological materials including elastic and plastic behavior.
2.2.3 Describe the material properties of bone, tendons, ligaments, and muscle.
2.2.4 Describe the functions of articular cartilage and synovial fluid within synovial joints.  
2.2.5 Explain the relationship between power output and velocity of contraction of a muscle.
2.3 Applying Biomechanical Principles
2.3.1 Understand the difference between a qualitative and quantitative biomechanical analysis
2.3.2 Observe a performance, identify the errors in technique, and give instruction that will correct errors.
2.3.3 Explain how the stress continuum relates to tissue adaptation and injury
2.3.4 Differentiate between intrinsic and extrinsic factors related to injury development.
3.0 Brief List of Topics to be Addressed in the Course:

3.1 Concepts, Principles & Terminology
3.2 Forces: Maintaining Equilibrium or Changing Motion
3.3 Linear Kinematics: Describing Objects in Linear Motion
3.4 Linear Kinetics: Explaining the Causes of Linear Motion
3.5 Work, Power, and Energy
3.6 Torques and Moments of Force
3.7 Angular Kinematics:  Describing Objects in Angular Motion
3.8 Angular Kinetics:  Explaining the Causes of Angular Motion
3.9 Fluid Mechanics:  The Effects of Water and Air
3.10  Mechanics of Biological Materials: Stresses and Strains on the Body
3.11  Qualitative Biomechanical Analysis to Improve Technique
3.12  Qualitative Biomechanical Analysis to Improve Training
3.13  Qualitative Biomechanical Analysis to Understand Injury Development
4.0 Brief List of Assignments and Evaluation

4.1 EXAMINATIONS:  There will be THREE 60-minute exams, each accounting for 30% of the final course grade.  Each exam will consist of a total of 100 possible points.  Any objections concerning grading of exam must be brought to the intention of the instructor WITHIN 10 WORKING DAYS of the exam date.  Grades will not be given over the phone.  In case a student is unable to take an exam, he/she must inform the instructor as soon as possible.  Unless a satisfactory explanation (e.g. illness, death of close relative, etc.) is provided, make-up exams will NOT be given and the student will receive a 0% grade for that exam.  It is the student’s responsibility to arrange for any make-up exam with the instructor, but it must be taken within ten working days from the day the exam was originally scheduled.

4.2 LAB ASSIGNMENTS:  10% of the course grade will consist of a series of in-class laboratory and mathematical assignments addressing topics covered in lecture including linear and angular motion, center of gravity/stability, projectile motion, and buoyancy principles.  
4.3 Grades will be based on a % of the total points according to this scale:

A  = 93 and above
B-  = 80-82
D+ = 68-69

A- = 90-92

C+ = 78-79
D   = 60-67



B+= 88-89

C   = 73-77
F   = <60%



B  = 83-87

C-  = 70-72


5.0 Prerequisites (if any) and Course Level:

5.1 EXSC 313: BIOMECHANICS OF SPORT AND EXERCISE is the use of mechanical principles to describe and analyze human movement during sport and exercise.  As such, students will be required to complete BIO 110-111: Structure and Function of Human Body, PHYS 120-121: General Physics, and EXSC 229: Applied Anatomy and Kinesiology (*if approved), prior to enrolling in this course.  Given the scientific foundation required to knowledgably apply mechanical principles to human movement and sport, this course is being proposed as a 300 level (upper division) exercise science course to be offered during the students 3rd (junior) academic year.   
6.0 Instructional Methods & Student Conduct

6.1 Instructional Methods:  This course will incorporate lecture, small-group discussion, and in-class laboratory exercises.  Students are strongly encouraged to actively participate in classroom discussion.
6.2 Student Conduct:  Please show respect for your instructor and fellow classmates by arriving to class on time and not eating in class.  Attendance is expected (please, don’t ask how many you can miss).  Cell phones and pagers will not be allowed (turn them OFF, if you bring them to class).  Finally, cheating of any kind will not be tolerated and will result in a 0%.
6.3 The instructor reserves the right to change any of the information provided in this syllabus, as needed.  Students will be notified of any changes, immediately.  
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