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KHP 640 - Laboratory Methods in Exercise Science PRIVATE 

Instructor : 

J.W. Yates, Ph.D., Director

Exercise Physiology Lab

Office: Rm 215, Seaton Building

Phone: 859/257-5879

University of Kentucky


Email: jwyate1@uky.edu

Lexington, Ky  40506-0219

Office hours: M, W– 10:15- 11:30, T, Th – 1:30 – 4:00, By Appointment
Textbook:  Exercise Physiology Laboratory Manual – 4th edition, Gene Adams

Research and Reflection for Learning and Leading.  This is the theme of the conceptual framework for the College of Education and reflects how the College and this course approach the preparation of graduate students in exercise science.  This course is based on sound research methods to be used in the measurement of physiological responses to exercise.  In writing your lab reports you will interpret and reflect on the results on the experiments.  Proper reflection will lead to learning how to properly assess certain characteristics of different individuals.  These experiences will prepare you for leading others in diverse assessment situations.
Course Description: Introduces students to measurement techniques used in exercise science. Emphasis is placed on calibration of instruments and on concepts of accuracy, validity and reliability.

Course Objectives: By the end of this course the student should be able to:

1. Use the terms accuracy, reliability, validity, and hysteresis and how they apply to laboratory equipment.

2. Use and calibrate a load cell.

3. Read a barometer and how to measure relative humidity.

4. Measure body composition using various techniques.  They will also understand the pros and cons of each technique.

5. Estimate VO2 max using several submaximal and maximal tests.

6. Measure VO2 max using the Physio-Dyne metabolic cart.

7. Measure power using the Wingate Test.

8. Measure strength using the Biodex dynamometer.

9. Prepare a subject for measurement of a 12-lead ECG and be able to measure resting and exercise blood pressure.

10. Discuss the measurement of blood lactate using the YSI lactate analyzer.

11. Discuss basic concepts of three-dimension filming and analysis of gait.

Purpose:  The purpose of this class is to introduce you to the science of measurement and many of the techniques routinely used in exercise physiology.  The degree of proficiency you obtain with these techniques will depend upon the degree of effort you put forth.  It is unlikely that you will master any of the equipment or techniques  introduced; however, you should become familiar enough with them to take them up on your own if needed sometime in the future.  In most labs you will be introduced to the principle upon which the equipment is based and familiarized with the techniques needed to run the equipment.  Emphasis will be placed on measurement errors and how to avoid them.  

Methods:  This class is designed for hands on experience of the student.  The class meets twice each week for 2.5 hours.  At times you may need to come to the lab outside of class time to complete assignments.  If so, see me for access.

The most demanding portion of this class is the lab reports.  Many of the lab experiments will require you to write a report giving and explaining the results.  This report must be typed on a word processor.  Graphs and tables will be required and also must be produced using computer programs.  What programs you use are your choice. I have learned that Excel is a powerful program for producing figures and handling data.  I can help you in many cases, so ask when you have a particular problem.  However, it is up to you to learn most of what you need to know about Excel.  There are many learning centers on campus from which you can seek help if you are computer illiterate.

Grading:  Grades will be based on two exams (mid-term and final) and the lab reports.  The lab reports will be valued at 10 or 20 points depending on the depth required.  The total of all lab reports will be worth 200 points while each exam will be worth 75 points for a total of 350 points.  Due dates for each report will be given with the assignment.  Reports are due by 4:00 p.m. on the assigned date.  Late reports will be penalized 10% per day and will not be accepted after 5 days.  Exams will include both a written and a practical portion.  I also reserve the right to give unannounced pop quizzes when I feel they are appropriate.  Participation in class will be judged on an informal basis and can add to your grade in borderline cases.  I typically curve the grades for this class.  The curve will not be determined until the end of the class, but in the past averages as low as 80-85% have been “A’s” while scores in the mid to low 70% have been “B’s”.  This information does not lock me into a particular curve but is meant to offer you a view of what has been done in the past.
I will make comments and suggestions on the lab reports about your composition in an attempt to point out weaknesses.  Hopefully, you will learn that scientific writing in not the same as literature and other forms of writing.  The goal of scientific writing is to be informative without excessive wording.  Precision and clarity are the keys to good scientific writing.  Organization also plays a role in producing a good report.  You will be given a grading sheet so you will know what I expect in the lab reports.

Cheating and Plagiarism


Cheating and plagiarism are serious offenses for which the minimum punishment, according to University Rules, is an "E" in the course, with suspension and dismissal also as possibilities.  Therefore, be sure all work you perform in this class is yours!

Attendance


Attendance is mandatory and for the second and each subsequent unexcused absence, your final grade will be decreased by one letter grade.  The following are acceptable reasons for excused absences: 1) serious illness, illness or death of a family member, 3) University-related trips, 4) major religious holidays, 5) other reasonable circumstances approved by the instructor.  Students anticipating absence for a major religious holiday must notify the instructor in writing prior to the last day for adding a class, August 31, 2006. If you miss class, it is your responsibility to make up the work by seeking out other students.  I will not hold a special session for you to explain the material.  Students who miss more than two classes will be asked to drop the course.

Tentative Class Schedule

August
23
Introduction, Writing the scientific report; Basic measurement concepts: reliability accuracy, hysteresis, resolution, standards, and correlation coefficients.  Readings - Chaps 1-3



Reading the Barometer - Measurement of temperature and relative humidity. Report Due August 31.


28
Lab 1 - Calibration of scales. - Report due Sept. 7


Informed Consent - Pre-participation Screening


30
Body Composition Analysis - Readings - Chaps. 23-25
September
4
Body Composition Analysis - Readings - Chap. 26

6
Body Composition Analysis


11
Body Composition Analysis


13
Residual Volume Measurement - Readings - Chap. 20

18
Pulmonary Function

20
Load Cell

25
Strip Chart Recorders, Volt-ohm meter


27
Strip Chart Recorders, Volt-ohm meter

October
2
Computer Data Collection


4
Computer Data Collection


9
Strength Measurement – Biodex - Biodynamics Lab  Chaps. 3-5

11
Strength Measurement - Chaps. 3-5

16
Mid-Term Exam 


18
Blood Pressure, Electrode Application, ECG - Readings - Chaps. 16-18

23
Blood Pressure, Electrode Application, ECG - Readings - Chaps. 16-18
25
Treadmill, Cycle ergometer calibration, volume calibration


30
Catch-up day!

November
1
Estimation and Measurement of Aerobic Capacity - Readings Chaps. 11-15


2 mile run

6
Measurement of VO2 max
 
8
Measurement of VO2 max

13
Force Platform
 
15
Motion Analysis

20 
Electromyography

22
THANKSGIVING BREAK

27
Blood lactate measurement – Lactate Plus Meter

29
Lactate Measurement- Wingate test, steady state lactate - Readings Chap. 8
December
4
Big Experiment


6
Big Experiment


14
Final Exam – 3:30-6:00


