State University of New York at Buffalo

Department of Exercise & Nutrition Sciences

ES 200 - The Science of Human Movement (Spring, 2012)
Tuesday and Thursday 12:30 – 1:45, Rm 148 Diefendorf
Course Description

A lecture course, which introduces basic concepts of biological and physical responses and adaptations to exercise. Physiological, anatomical, biomechanical and nutritional aspects of  physical activity are emphasized. 

Lecture Notes

There is no textbook for this course. Power point slides, supplemental readings and practice quizzes are posted for each of the 4 modules on UBLearns at ublearns.buffalo.edu. 

Faculty

Harold Burton, PhD (Course Co-ordinator), 207A Kimball Tower. 829-6784 hburton@buffalo.edu Office hours 11:00 -12:15, Tues/Thurs or by appointment
Allison Mackenzie, M.S. 210B Kimball Tower 829-6707

allisonm@buffalo.edu Office Hours – by appointment
Luc Gosselin, PhD. 208A Kimball Tower. 829-6788.

gosselin@buffalo.edu. Office Hours – by appointment

Scott White, PhD 119 Kimball Tower 829-6791 
swhite@buffalo.edu Office hours TBA
COURSE OUTLINE 
Module 1- Metabolic and Neuromuscular Responses to Exercise (Dr. Burton)
1. Introductory Lecture Tues. Jan 17 - Dr. Burton
A. Course requirements 

B. Exercise Nutrition – The Significance of Diet and Exercise in Today’s Society
2. Metabolism - Energy for Physical Activity (1/19; 1/24 – Dr. Burton)
A.  Energy Source - ATP

B. Oxygen Consumption (VO2)

C. Fuels for Energy - Carbohydrate, Fat, Protein

D.   Energy Sources for Different Activities (Glycolysis, TCA Cycle, Beta-Oxidation)

E.   Respiratory Quotient
3. Neural Control of Movement  (1/26– Dr. Burton) 

A. Action Potentials – how is information transmitted?

B. Basic Neural Anatomy and Function
C. Motor Unit Recruitment

4. Muscular Control of Movement (1/31; 2/2 – Dr. Burton)

A. Basic Structure


B. How are muscles activated?

C. Contractile Function

5. Neuromuscular Adaptations (2/7 – Dr. Burton) 
6. Exercise and Sport-Related Musculoskeletal Injuries (2/9)  

7. Test # 1. Tues. Feb 14. 30% of Final Grade. 
Module 2 – Cardiopulmonary Responses to Exercise

8. Thursday Feb 16. Information Session – Opportunities in Exercise Science and Other Health Professions
9. Circulatory Responses/Adaptations to Exercise (2/21; 2/23; 2/28; Dr. Burton) 


A. Basic Anatomy and Function 


B. Response to Dynamic/Static Exercise

10. Pulmonary Responses to Exercise (3/1; 3/6; Dr. Burton)


     A. Gas Exchange

     B. Basic Mechanics

11. Test # 2, Thurs, March 8; 25% of Final Grade
12. March 12-16, Spring Break
Module 3 – Physical Activity for Health and Fitness

13. Health and Physical Activity (3/20; 3/22 Allison Mackenzie)

14. Exercise Testing (3/27 – Dr. Burton)
15. Calculating Energy Expenditure (3/29; 4/3 – Dr. Gosselin) 

16. Test # 3. Thurs April 5; 20% of Final Grade 

Module 4 – Biomechanics (Dr. White)

17. Introduction to Functional Anatomy (4/10)
18. Physical Bases of Movement - Biomechanics: (4/12; 4/17; 4/19; 4/24; 4/26)                          
A. Fundamentals of Musculoskeletal Anatomy. 

B. Fundamentals of Mechanics. 

19. Test #4 will be held during exam week. 25% of final grade
Absence from Exams:  Any student who does not sit for a scheduled exam will be assigned a grade of zero, unless a make-up exam is taken. Make-up exams will be offered only to students who provide written documentation verifying the circumstances surrounding the absence (this INCLUDES EVERY CIRCUMSTANCE that you can think of).

Use of Technology in Class: Use of cell phones, computers, I Pads etc for activities not related to class work is not permitted and is considered a disruption. 

Honesty and Integrity: EVERY profession in the Health Sciences has honesty and integrity at its very core. As such, the instructors in this course have a zero-tolerance policy toward cheating.  Anyone caught cheating on exams will earn an “F” grade in this course, which will likely result in dismissal from the program.

Grading: The course grade is based on the 4 tests (see outline). There is NO “extra credit”.

Quizzes are provided on UBlearns for practice only and do not count toward your final grade. 

Grading Scheme:  A   >  91.5                        C+  =  71.5 – 75.4      F  <  55.5

A- =  87.5 – 91.4            C   =  67.5 – 71.4 

B+  =  83.5 – 87.4            C-  =   63.5 – 67.4 

B   =  79.5 – 83.4             D+  =  59.5 – 63.4 

B-  =  75.5 – 79.4             D   =  55.5 – 59.4   

*The grading scheme is based on the assumption the class average will be approximately in the B- range. If the class average falls below this range, the scheme may be adjusted.

Please note: If you have any condition, such as physical, mental or learning disability which may compromise your ability to carry out the coursework as outlined, or if you require extra time on examinations, please notify Dr. Burton during the first two weeks of class to discuss appropriate accommodations.

Course Goals and Objectives

	Program Competency
	Learning Objective(s)
	Instructional Method(s)
	Assessment Method(s)

	Describe the relationship between structure and function of various organ systems as related to movement patterns and exercise responses and adaptations in response to exercise training in healthy and diseased states
	Describe various conditioning activities as they relate to basic concepts of endurance, strength, flexibility and power.


	Lecture/class discussion
	Written exam

	Discuss the interaction of diet and exercise in energy metabolism and in maintaining a healthy lifestyle
	Discuss basic principles of exercise nutrition and weight management and make applications to longevity and quality of living.

  
	Lecture/class discussion
	Written exam

	
	
	
	

	Describe the basic mechanisms that underlie the adaptive response of the various body systems to exercise training
	State basic human anatomical and movement terminology including the bones and several major muscles of the body and demonstrate basic knowledge of the following related mechanical concepts: external reaction forces, gravitational torques, muscle torques, and stability


	Lecture/class discussion
	Written exam

	
	
	
	

	Describe the anatomy of major organ systems and tissue structures in the human body
	Demonstrate verbally and/or in written form basic knowledge of the human anatomy, including: the bones and several major muscles of the body as well as general and anatomical and movement terminology.
	Lecture/class discussion
	Written Exam

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Explain the role of physical activity and diet in the prevention and management of chronic disease
	1. Describe how regular physical activity impacts risk factors for common, preventable chronic diseases such as cardiovascular disease, cancer, and diabetes
2. Discuss the effect of physical activity on morbidity and mortality (from all causes) in Western society
	Lecture/class discussion
	Written Exam

	Discuss the interaction between exercise and various diseases or conditions through the lifespan.


	1. Discuss how lifestyle choices impact risk levels for developing common chronic, behavior driven diseases.
2. Discuss the effect of diet and exercise on body composition and obesity
	Lecture/class discussion
	Written Exam

	
	
	
	


