
 
 KIN 551 
 Advanced Exercise Physiology II 
 
Instructor: Rick Sharp     email:  rlsharp@iastate.edu 
Office:   250 Forker Bldg    Office Hours:  By appointment 
Phone:     294-8650 (office) 
 
Required text:  Brooks, G.,  T. Fahey, and K. Baldwin.  Exercise Physiology.  Mayfield, 
Mountain View, 4th Edition, 2005. 
 
Lecture Outline  (Reading assignment in parentheses from 4th Edition.) 
 
I.  Exercise Bioenergetics  (pp 19-34)  

A.  ATP-CP system 
1.  how it works 
2.  when it works 
3.  how it adapts to training 
4.  implications for performance 

B.  Glycolysis  (pp 66-93) 
1.  how it works 
2.  when it works 
3.  why it works 
4.  how it adapts to training 
5.  implications for performance 

C.  Oxidative metabolism 
1.  carbohydrate oxidation  (pp 97-123) 

a. how 
b. when 
c. why 
d. adaptations 
e. implications 

2.  fat oxidation  (pp 124-156) 
a. how, when, why, adaptations 

3.  protein oxidation  (pp 158-178) 
a. how, when, why, adaptations 

4.  integration of oxidative processes  (pp 213-237) 
D.  Integration and regulation of anabolic/catabolic processes 
E.  Endocrine control of exercise metabolism  (pp 181-209) 

1.  Pituitary axis 
2.  Adrenal medulla 
3.  Adrenal cortex 
4.  Thyroid 
5.  Pancreas & gut 

 
EXAM I    (take-home + in-class) (usually right before or after spring break) 



 
 
II.  Environment 
 A. Heat & Cold (pp 511-535) 
  1. Respiratory 
  2. Cardiovascular 
  3. Metabolic 
 B. Altitude (pp 540-567) 
  1. Respiratory 
   a. acute 
   b. chronic 
  2. Cardiovascular 
   a. acute 
   b. chronic 
  3. Metabolic 
   a. acute 
   b. chronic 
 
EXAM II – During Final Exam week  
 
 
Evaluation:  Final grades will be determined by your performance on the two exams (midterm 
and final), an oral report of a research article, and laboratory exercises.  Exams will be mostly 
essay-type and the content will be roughly two thirds from lecture and one third from the 
readings in the book.  Weighting of the devices is as follows: 

Exams...............................  100 pt ea x 2 = 200 
Presentation……………...   50 pt  x 1 =   50 
Lab reports......................... 20 pt ea x 5 = 100 

 
Total = 350 pts 

 
A 92% 322 pts  B 82% 287 pts  C 72% 252 pts 
A- 90% 315 pts  B- 80% 280 pts  C- 70% 245 pts 
B+ 88% 308 pts  C+ 78% 273 pts  D+ 68% 238 pts 

 
Laboratory Exercises  The following is a list of some of the projects we have done in past years.  
We may repeat some of these and/or try new projects as our interests develop through the course. 
 
1.   Effect of fluid ingestion on plasma volume and temperature regulation during exercise. 
2. Effect of a “fat-burner” substance on lipid oxidation during exercise. 
3. Effect of high intensity exercise on urinary urea excretion post-exercise 
4. The effect of pre-exercise carbohydrate feeding on substrate utilization during endurance 

exercise. 
5. The effect of carbohydrate feeding during exercise on substrate utilization during 

exercise. 
6. The effect of B-hydroxy-B-methyl butyrate ingestion on blood lactate accumulation. 



7. Energy cost of walking vs running a mile 
8. Assessing energy cost of activity by recovery VO2 kinetics 
 
The lab reports will be typed and double-spaced. These reports will include separate sections for 
Introduction, Methods, Results, Discussion, and References.  The reports should be written in the 
same style as you learned in the 505 class (guidelines available on Blackboard). 
 
Oral Reports  Each student will present one oral report to the class in which you present a 
research paper taken from one of the scientific journals of our field. The topic of the research 
paper should be similar to the material being covered in class at the time the paper is presented.   
The presentation should last 30 min (20 minutes presenting + 10 minutes Q&A discussion)  and 
include both handouts and audio-visuals (Powerpoint).  The presenter is also required to give a 
copy of the paper being presented to each of the other students at least one day before the 
presentation.  This is easiest if you provide the pdf file to me about a week ahead of time and I 
will post it on Blackboard.  Please submit 2-3 possible papers to me at least 1 week before your 
scheduled presentation for approval – I can usually help you determine which paper might be 
most appropriate for presentation.   
 
Required text:  Brooks, G.,  T. Fahey, and K. Baldwin.  Exercise Physiology.  Mayfield, 
Mountain View, 4th Edition, 2005. 
 
 

Departmental Outcomes and Course Objectives 
 

Learning Objectives 
1)  Understand basic structures and functions related to whole body and cellular energy 

metabolism during phyical activity. 
2)  Demonstrate ability to use basic knowledge of energy metabolism in understanding 

energetic consequences of adaptation, diet, and aging with physical activity.  
3)  Understand how humans regulate aerobic and anaerobic energy metabolism during 

physical activity. 
4)  Understand how humans regulate fuel supplies during physical activity and the effects 

of fuel availability on performance of physical activity. 
5)  Demonstrate an understanding of the biological strategies of adaptations made to 

chronic physical activity and how these strategies might affect overall health of the 
person. 

6)  Understand the special constraints on energy metabolism during exercise imposed by 
the physical environment in which the activity takes place (hot, humid enviroments 
and effects of altitude). 

7)  Demonstrate ability to work in collaboration with fellow students to conduct and 
analyze laboratory-based experiments. 

8)  Demonstrate effective communication skills in presenting results of scientific 
experiments to peers. 

 
 
 



Learning Objectives and Assignments Linked to Outcomes 
 

1) Communication.  Uses clear and effective written, oral, visual, and electronic (WOVE) 
communication techniques to foster inquiry, collaboration, and engagement in physical 
activity and health related settings.  – LO #8.  Assignments: Laboratory reports, 
midterm exam, final exam, research presentation. 

2) Lifelong learning, assessment, and self-reflection.  Analyzes and evaluates one’s own 
knowledge, abilities and actions relative to professional standards, seeks opportunities to 
grow professionally, and utlilizes self-assessment and assessment of others to foster 
physical, cognitive, social, and emotional well-being.  – LO #7, #8.  Assignments: 
Laboratory reports, group projects, research presentation. 

3) Content knowledge, discovery, and critical thinking.  Understands fundamental concepts 
of physical activity and health, conducts scientific inquiry, and applies critical thinking to 
solve problems from personal, scholarly, and professional perspectives.  – LO #1-10.  
Assignments: Laboratory reports, midterm exam, final exam, group projects, 
research presentation. 

4) Ethics, diversity, and social justice.  Demonstrates leadership and social responsibility to 
improve quality of life for others and ensures equitable access for diverse groups by 
creating appropriate environments to initiate and maintain a physically active, healthy 
lifestyle.  – LO #7, #8.  Assignments:  Research presentation, group projects.   

	


