University of North Carolina at Wilmington

Department of Health and Applied Human Sciences

PED 340

BIOMECHANICS OF SPORT AND EXERCISE

SPRING 2008

Instruc:
Dr. Deborah A. Dowd

Phone:
962-3255

Office: 
Trask 148  



E-mail:
dowdd@uncw.edu
Pre-req: 
*PED 216 (C-) / BIO 240 (pass)
Off.Hrs.
MWF 9:50-11:00 










M 1:30-3:00

TEXTBOOK


McGinnis, P. (2005). Biomechanics of Sport & Exercise (2nd ed.). Champaign,


IL: Human Kinetics.
  

CATALOG DESCRIPTION


Development of basic knowledge of the biomechanical foundations of human movement; the knowledge & skills necessary to complete a systematic analysis & evaluation of human motor performance; & the ability to determine & provide interventions that are likely to improve performance.

GENERAL OBJECTIVES

See Guidelines for Undergraduate Biomechanics approved by NASPE.


REQUIREMENTS

1. Readings from text in preparation for class lecture, discussion & activities

2. Exams (3)

3. Practical

4. Biomechanical Analysis Project

5. Joint/Muscle Assessments

6. BMK Lab Participation

7. Attendance/Classwork/Assignments

GRADING POLICIES

1. Attendance policy:

Perfect attendance (full classes): you earn 2 points added to your final grade; you have two absence to work with w/ no penalty (you are responsible for all work); you will have an opportunity to “make-up” a third absence (or earn extra credit); missing 20% of classes is an automatic “F;” three “lates” (after name called) is an absence; if “late,” up to you to see me after class to be marked “present.”

2. Formal presentation of a biomechanical analysis must be completed.

3.   Grades will be assigned as follows: 

A  = 94-100   
B  =  84-86    
C  = 74-76    
D  = 64-66

A- = 90-93   
B- =  80-83    
C- = 70-73    
D- = 60-63

B+ = 87-89   
C+ = 77-79   
D+ = 67-69    
F   = 0 –59

4.
Final grades will be determined as follows:

Exams (3) (60% of final grade; 20% each exam). See dates listed. Exams are typically a combination of multiple choice/completions and practical application. Exams cannot be made up. Note: any graded assignments, etc will be included in the points for that exam.
Joint/Muscle Assessments: (10% of final grade) Following review of each joint (movements and primary muscles), knowledge will be assessed. Prerequisite knowledge: PED 216 (or BIO 240) Anatomy & Physiology.

Practical (10% of final grade) Students will complete a BMK practical which applies concepts addressed during the semester.

Project: Biomechanical Skill Analysis (15% of final grade) Divided into groups, students will present a “guided” biomechanical analysis to the class. 

BMK Lab(s) (5% of final grade) (new this semester) Students will participate in two BMK Labs where hands-on application experience will be provided.
ADDITIONAL INFORMATION


1.
UNCW Athletes & Athletic Trainers will be excused for classes for DOCUMENTED (your responsibility) Athletic Department travel, not excessive, but will not be given additional absences. Absences for practice will not be excused. Assignments, exams, responsibilities, etc. are solely your responsibility & all deadlines apply. 

2.
Accommodations for Disabled Students: The course instructor will make appropriate accommodations for students with disabilities with appropriate documentation, as specified in federal regulations. Please see instructor.

3.
For inclement weather, instructor will follow UNCW policies and procedures. (UNCW Weather: 962-3991 OR 888 657-5751).

4.
Cheating/dishonesty of any form will be dealt with seriously and may result in an “F” in the course (see “Honor Code” below).

5.
UNCW practices a zero-tolerance policy for violence and harassment of any kind.  For emergencies contact UNCW CARE at 962-2273, Campus Police at 962-3184, or Wilmington Police at 911.  For University or community resources visit http://uncw.edu/wrc/crisis.htm.”

HONOR CODE

The University of North Carolina is committed to the proposition that the pursuit of truth requires the presence of honesty among all involved. It is therefore this institution’s stated policy that no form of dishonesty among its faculty or students will be tolerated. Although all members of the university are encouraged to report occurrences of dishonesty, honesty is principally the responsibility of each individual. Academic dishonesty takes many forms, from blatant acts of cheating, stealing or similar misdeed to the more subtle forms of plagiarism, all of which are totally out of place in an institution of higher learning. Reporting and adjudication procedures have been developed to enforce the policy of academic integrity, to ensure justice and to protect individual rights. Complete details are in the current Code of Student Life and in the Faculty Handbook.

COURSE TOPICS


INTROWhy Study Biomechanics?


CH1
Forces: Maintaining Equilibrium or Changing Motion


CH2
Linear Kinematics: Describing Objects in Linear Motion


CH3
Linear Kinetics: Explaining the Cause of Linear Motion


CH4
Work, Power, and Energy: Explaining the Cause of Motion Without

 Newton

CH5
Torques and Moments of Force: Maintaining Equilibrium or Changing Angular Motion


CH6
Angular Kinematics: Describing Objects in Angular Motion



CH7
Angular Kinetics: Explaining the Cause of Angular Motion


CH8
Fluid Mechanics: The Effects of Water and Air


CH9
Mechanics of Biological Materials: Stresses and Strains on the Body


**CH10
The Skeletal System: The Rigid Framework of the Body


**CH11
The Muscular System: The Motors of the Body


**CH12
The Nervous System: Control of the Musculoskeletal System


CH13
Qualitative Biomechanical Analysis to Improve Technique


CH14
Qualitative Biomechanical Analysis to Improve Training


***CH15
Qualitative Biomechanical Analysis to Understand Injury 




Development


CH16
Technology in Biomechanics

*Topics will be selected from those listed above. Outlines and competencies will be provided for each topic as it is covered. 

**Covered in other PE EXS courses.

***Covered in ATR courses.

IMPORTANT DATES

Exams: 
Exam #1
Wed. 
Feb 6, 2008

Exam #2
Wed. 
March 19, 2008

Exam #3 & Practical 
(Exam Day) Wed. Apr. 30, 2008 (8-11) 

Last day of class
Mon. April 28, 2008

MLK Holiday

No School
Mon. Jan. 21, 2008

Spring Break

No School
Mon. March 3, through Fri. March 7, 2008

State Holiday

No School
Fri. March 21, 2008

PED 340 BMK OF SPORT & EXERCISE

NASPE BIOMECHANICS ACADEMY

GUIDELINES FOR UNDERGRADUATE BIOMECHANICS

A.
Application of Biomechanics Competencies to Human Movement


1.
Observe and describe a movement technique accurately;


2.
Determine the anatomical and mechanical factors basic to the performance of an observed movement;


3.
Evaluate the stability of a performer’s technique with reference to the task at hand;


4.
Identify those factors that limit performance and establish a priority for change in those factors most likely to lead to improvement in performance.


B.
Anatomical Bases


1.
Joint Structure and Function



a.
Identify and describe the joint actions, axes of rotation, and planes of movement in simple joint activities and more complex multi-joint motor performances;



b.
Observe human movement and explain the reason for different joint actions and ranges of motion using knowledge of joint structure, stability, and mobility;



c.
Assess flexibility and create safe and effective stretches for the major muscle groups surrounding each joint.


2.
Muscle Mechanics



a.
Identify and describe the roles that muscle groups play (i.e., agonist, antagonist, stabilizer, neutralizer) and their cooperative actions (i.e., isometric, concentric, eccentric) during simple single joint activities and complex multi-joint motor performances;



b.
Explain the force-velocity and length-tension relationships of muscle and recognize their application in static positions and dynamic movements;



c.
Recognize the use of the stretch-shortening cycle of muscle in human movement and create effective training exercises that utilize this phenomenon;



d.
Describe the mechanical response of different muscle fiber types, the influence of training upon them, and the potential for muscle fiber type to influence performance.


3.
Neuromuscular Function



a.
Define the basic structures (e.g. motor unit, muscle spindle, and proprioceptors) of the neuromuscular system and explain how reflexes (e.g., stretch reflex, reciprocal inhibition) affect human movement;



b.
Describe how recruitment and rate coding of motor units regulate muscle force production.

C.
Mechanical Bases


1.
Basic Considerations



a.
Define a movement system and determine the nature of the system’s movement (i.e., linear, angular, general motion);



b.
Appropriately represent kinematic and kinetic quantities as vectors and use vectors, vector addition, and vector resolution to enhance the understanding of basic mechanical concepts (i.e., impact of the direction of resultant force application – external forces, the effect of changes in line of muscle pull upon the amount of force used to rotate a segment – internal forces).


2.
Movement Kinematics



a.
Define the basic terms of distance, displacement, speed, velocity, and acceleration as they relate to linear and angular motion in human movements;



b.
Use kinematic variables to compare the quality of various motor performances (e.g., across skill level, fitness level, gender, age, body size and type, etc.);



c.
Explain the kinematic relationships between linear and angular motion and apply this relationship to improve skill performance (e.g., striking, throwing, kicking) and equipment design (e.g., sport, rehabilitation, work environment);



d.
Describe how the variables of release height, angle, and velocity affect projectile motion and apply these variables to a projectile activity to optimize performance.


3.
Movement Kinetics



a.
Define basic terms (e.g., force, inertia, mass, and weight) as they relate to linear motion in human movement;



b.
Define basic terms (e.g. torque, moment, moment of inertia, moment arm, radius) as they relate to angular motion;




c.
State the linear and angular forms of Newton’s laws of motion and explain the relationship between the observed movements of a body experiencing linear or angular motion and the forces/torques responsible for that motion;



d.
Explain the effects of weight, normal reaction, friction, buoyancy, drag, and lift upon motor performance;



e.
Estimate the location of the center of gravity of persons in any position and describe how changes in location of the center of gravity and other mechanical factors that influence stability;



f.
Identify and explain the importance of impulse-momentum, work-energy, and the conservation of momentum to the production of effective human movements.

