
 
Advanced Exercise Physiology I 

KIN 550 
 
Instructor:   Rick L. Sharp 
Office:       103A Forker Bldg 
Phone:        294-8650 
Email:  rlsharp@iastate.edu 
 
Required Text:  Brooks, G.A., T.D. Fahey, K.M. Baldwin.  Exercise Physiology, 4th Edition.  
McGraw-Hill, New York, 2005. 
 
Recommended Reading: 

1. A few appropriate journals: 
JOURNAL OF APPLIED PHYSIOLOGY 
EUROPEAN JOURNAL OF APPLIED PHYSIOLOGY 
MEDICINE AND SCIENCE IN SPORTS AND EXERCISE 
INTERNATIONAL JOURNAL OF SPORTS MEDICINE 
AMERICAN JOURNAL OF PHYSIOLOGY 

 INTERNATIONAL JOURNAL OF SPORTS NUTRITION & EX METB 
 2. A good web site for searching the scientific literature: 
   http://www.ncbi.nlm.nih.gov/PubMed/ 
 
Lecture Outline: 
 
I.  Muscle physiology 
 A. Review of cellular structure  (pp 364-393)  
 B. Molecular mechanism of contraction related to muscle performance/fatigue 
 C. Motor units    
  1. Type I 
   a. contraction 
   b. metabolism 
   c. recruitment 
  2. Type II 
   a. contraction 
   b. metabolism 
   c. recruitment 
  3. Sub-types 
   a. contraction 
   b. metabolism 
   c. recruitment 
   d. plasticity    
 
II.  Acid-base regulation in exercise (pp 252-255 and handouts for reading) 

A.  Buffers 
B.  pH and H+ 



C.  Respiratory acidosis and alkalosis 
1. causes 
2. detection 

D.  Metabolic acidosis and alkalosis 
1. causes 
2. detection 

E.  Respiratory compensation 
F.  Effects of acute exercise 

1.  short, supramaximal 
2.  prolonged submaximal 

G.  Effects of chronic exercise training 
1.  sprint 
2.  endurance 
3.  combined 

 H.  Performance implications 
 
EXAM I 
 
III.  Respiratory exercise physiology 
 A. Gas laws & basic concepts  (pp 241-283) 
 B. Mechanics of ventilation 
 C. Ventilatory changes during exercise 
  1. Tidal volume 
  2. Frequency 
   3. Alveolar ventilation 
  4. Anatomic dead space 
  5. Physiologic dead space 
 D. Gas tensions in alveolar air and blood 
  1. Physiologic shunt 
  2. Anatomic shunt 
 E. Control of ventilation 
  1. Chemical 
  2. Mechanical 
  3. Neurogenic 
 
III.  Cardiovascular exercise physiology (Review: pp 292-360) 
 A. Circulatory mechanics 
 B. Cardiac cycle 
  1. ECG 
 C. Systemic circulation 
  1. Splanchnic blood flow 
  2. Muscle blood flow 
 D. Pulmonary circulation 
  1. Ventilation/perfusion 
  2. Shunts 
 E. Cardiac output 



  1. Components 
   a. stroke volume 
   b. heart rate 
  2. Relationship to volume 
  3. Relationship to pressure 
 F. Blood pressure 
  1. Volume 
  2. Total peripheral resistance 
 G. Regulation of circulation 
  1. Central 
   a. chemical 
   b. neurogenic 
   c. mechanical 
  2. Peripheral 
   a. chemical 
   b. neurogenic 
   c. mechanical 
EXAM II (to be given during final exam week) 
 
 
 

Departmental Outcomes and Course Objectives 
 

Learning Objectives 
1)  Understand basic structures and functions of motor nerves and muscle cells especially 

during various form of exercise.  
2)  Demonstrate ability to use basic knowledge of neuromuscular function to solve 

problems that lead to reduced neuromuscular performance during physical activity.  
3)  Understand how humans regulate acid-base status during various forms of physical 

activity and how diet, disease, aging, and training influence this regulation. 
4)  Demonstrate ability to evaluate a person’s acid-base status based on blood gas values. 
5)  Understand basic structures and functions of central and peripheral circulation and how 

they are affected by both acute and chronic physical activity. 
6)  Demonstrate ability to use knowledge of cardiovascular responses to exercise in 

understanding adaptations to environment, disease, training, and aging. 
7)  Understand structures and functions of respiratory system and how it is affected by 

acute and chronic physical activity.  
8)  Demonstrate ability to use knowledge of respiratory responses to exercise in 

understanding adaptations to environment, disease, training, and aging. 
9)  Demonstrate ability to work in collaboration with fellow students to conduct and 

analyze laboratory-based experiments. 
10) 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 #10.  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 #9, #10.  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 #6, #8, #9.  Assignments:  Midterm exam, group projects.   

 
 
Possible Lab Experiments (Largely student directed): 
1. Comparison of ventilatory detection of anaerobic threshold with blood acid-base 
methods. 
2. The effect of sodium bicarbonate ingestion on performance of supramaximal exercise. 
3.   Respiratory exchange during exercise – effect of bronchodilators, heat, expanded dead 
space, or increased expiratory resistance. 
4.   Effect of postural change after high intensity exercise on recovery measures of CV 
function 
5.   Effect of pedal rate on ventilation 
6.   Passive limb movement & ventilation 
7.   Effect of facial immersion on heart rate response to exercise (“Diver’s Reflex”) 
 
Evaluation: 
 
Two 100 point exams will be given: one midterm and a final.  The midterm exam will cover 
Muscle Physiology and Acid-Base regulation and the final will Respiratory Physiology and 
Cardiovascular Physiology.  Each exam will be mostly objective but will also include 3-4 essay 
questions which will be handed out 1 week before the exam and may be written with the aid of 
any resources available. Laboratory exercises will consist of several (number depends on the 
time we have) projects.  Each project will be explained ahead of time and then you will have to 
come to the laboratory either during the scheduled time or at an arranged time to conduct your 
part of the experiment.  Some of the projects may require as much as several weeks to complete.  
The lab write-up will be due one week following the conclusion of each separate project.  The 



lab reports are to be printed and double-spaced (send as Word email attachment).  These reports 
will include separate sections for Introduction, Methods, Results, Discussion, and References. 
 
Each student will present one oral report to the class in which you present a research paper taken 
from one of the scientific journals used in our field.  The presentation should last 20-30 min and 
include both handouts and audio-visuals (usually 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. Presentations are worth 50 pts.  These presentations will most often be scheduled 
during lab time so as not to interfere with lecture topics. 
 
Grading: 

 
 Plus-minus grades will be given for the course grade and will be based on the percentage of the 
total possible points accumulated.   
 
 E.G.:    Exams.............  200 
     Presentation......  50 
     Lab reports....... 125 (assuming 5 reports) 
         Total          375 
 
  A   92% x 375 = 345 pts 
  A-  90% x 375 = 338 
  B+  88% x 375 = 330 
  B   83% x 375 = 311 
  B-  80% x 375 = 300 
  C+  78% x 375 = 293 
  C   73% x 375 = 274 
  C-  70% x 375 = 263 
  D+  68% x 375 = 255 
 
Presentations: 
 
Each student will make a presentation summarizing the findings as they see it of the research project. Your 
presentation should be about 20 minutes, which will be followed by a 5 minute question and answer 
period. 
 
 Each presentation should consist of the following. 
 1. A copy of the full paper should be given to your colleagues at least 1 day before your presentation. 
 2. Introduction 
  a. Previous research. 
  b. Why was the study done?  What was the purpose of the study? What are the hypotheses? 
 3. Methods 
  a. Who were the subjects in terms of age, gender, body composition, fitness level? 
  b. Study design. 
   1. Groups of subjects. 
   2. Experimental treatments. 
   3. Measurements that were made. 
  c. Try to use the appropriate amount of detail. 



 4. Results 
  a. What were the main findings? 
 5. Discussion 
  a. What is relevance of the findings?  What do the data mean? 
  b. Are the findings of this paper similar to earlier studies?  Explain why the results agree or disagree 

with earlier studies. 
 
Presentations will be graded based on the following criteria. 
A:. Organization 
 1. Was adequate thought put into deciding which topics to emphasize? 
 2. Was material organized  in a logical fashion and order? 
B. Relevance to Exercise Physiology 
 1. Was relevance adequately explained? 
C. Methods of presentation 
 1. Was information clearly presented? 
 2. Were audiovisual aids and/or handouts clear and organized? 
  a. Were Powerpoint slides put to good use? 
  b. Were students oriented to Powerpoint slides adequately? 
  c. Were main points on slides indicated, or did the "teacher" just talk about the material, without 

alluding to the slides? 
  d.  Did the presenter merely read the material on the slides? 
D. Non verbal Communication Skills 
 1. Appearance (posture, grooming, dress, poise) 
 2. Mannerisms 
 3. Eye Contact 
E. Verbal Communication 
 1. Voice Projection 
 2. Voice Clarity 
 3. Language (professional, grammatical) 
F. Handling of questions 
 
  



Department of Kinesiology Policy Statement on Student Academic Honesty 
 

Academic honesty is essential to the goals of education and enhances the spirit of learning and 
teaching.  Students, together with faculty, exemplify their “right values” by freely assuming the 
responsibility for encouraging qualities of honesty and integrity.  The Department of Kinesiology 
believes in student academic honesty for all work in and external to the classroom. 
 
Definition of Academic Dishonesty:  Academic dishonesty includes but is not limited to acts of 
fraud or deception on an examination, laboratory work, or class assignments; acts of forgery or 
unauthorized alteration of any official academic record or document; falsification and alteration 
of data; and attempts to gain credit for work which the student has either not actually performed 
or has plagiarized from another person’s work.  Plagiarism is the act of using writings or ideas 
from another person and presenting them as one’s own work.  Quotation marks, page number, 
and author reference are required for adequate acknowledgement of word-for-word copying of 
another person’s work.  An author reference is sufficient acknowledgement for rephrasing in 
your own words the work or ideas of another person.  Submitting any paper for academic credit 
in more than one course without the instructor’s permission is considered an act of academic 
dishonesty. 
 
Reporting Academic Dishonesty: Reporting suspected incidents of academic dishonesty is the 
responsibility of all members of the university community.  Academic dishonesty is of special 
concern to honest students since they may be deprived of receiving appropriate evaluations as a 
result of academic dishonesty.  Apparent instances of academic dishonesty should be reported to 
the instructor(s). 
 
Actions Taken in Response to Academic Dishonesty:  The course instructor should investigate a 
charge of academic dishonesty in a manner that protects the rights of the people involved.  If the 
instructor verifies that academic dishonesty has occurred, the instructor may take any or all of the 
following three actions: 1) at the classroom level, the instructor may adjust the credit given (and 
grade) as appropriate for the violation; 2) the instructor may consult with or report to the 
Department Chair concerning the issue; 3) the instructor may report the instance to Student 
Affairs.  At any level of action (1,2, or 3), the student’s advisor should be notified of the 
violation and action taken; however, a note may not be placed in the student’s academic file (ISU 
policy). 
 
Student Appeal of Actions Taken:  Students may appeal the action taken by preparing a written 
report that disclaims the violation and presents an alternative explanation.  Appeal shall be first 
to the instructor, then to the Department Chair, and then to Student Affairs. 
 
Note:  This departmental policy does not restrict or establish College and University avenues for 
student appeals. 
 


