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Laboratory Session 3: Vertical Jump and Margaria Power Test
Introduction
It has always been a tempting objective within exercise physiology to label and quantify the capacity of the body to fuel muscle contraction from non-oxygen dependent, or anaerobic, energy pathways.  This capacity was termed the anaerobic capacity, and from a biochemical perspective can be defined as the ATP turnover in contracting muscle solely supported by the phosphagen and glycolytic energy systems.
Of course, the difficulty with quantifying this “anaerobic capacity” is that all energy systems operate together, and there is no direct way to exclude the ATP derived from mitochondrial respiration from the muscle’s energy demands.  Nevertheless, both research and commentary in exercise physiology has continued to focus on this measure as it has been both research and theoretically determined to be a vital component to elite athletic performance during events/sports requiring intense exercise. For example, it is the anaerobic capacity of contracting skeletal muscle that supports the energetics of sustained intense exercise and any sudden increase in exercise intensity.  Research has also shown that the anaerobic capacity is responsive to quality training.

Early experimental work on the anaerobic capacity was based on simple tests of jumping performance (vertical jump), or sprinting up stairs of a known total height (Margaria Power Test).  Computations of power from these tests were based on the mechanical work performed over time, or for the vertical jump, a simple reflection of the total jump height.  Today, the vertical jump can be measured with subjects jumping from a force platform where the time (< 1 s) is quantified for the explosive phase of the jump, and the integral of the explosive force from the force platform, is used to quantify power.  For the Margaria Power Test, body mass and the vertical distance traveled over time are used to compute power.


Despite connection of the results of these tests to the anaerobic capacity, it is important to realize that the results of the tests do not give a capacity, but rather, measurements of peak of average power.  Exercise physiologists then assume that such parameters vary in proportion with the anaerobic capacity.  The only test that actually quantifies/estimates the anaerobic capacity within the foiled of exercise physiology is the accumulated oxygen deficit (AOD; we will cover this in lecture later in the semester).

Purpose

This laboratory will explain the vertical jump and Margaria Power Test, and require you to perform the vertical jump and modified Margaria Power Test (Ramp outside Teaching Laboratory). 
Methods

1. Come to the lab prepared to understand each of the methods used to detect/predict/quantify the capacity for intense exercise performance.  If you do, you should be able to perform all measurements during the scheduled lab session.
2. Make sure you understand the procedure and calculations of power.
3. Perform the following tests on yourself and lab partners based on the procedures explained in the initial laboratory session; 1) vertical jump, 2) Margaria Power Test.
4. Use the following equation for calculation of power from the vertical jump (from reference 2).

Peak Power (Watts) = (60.7 * jump height [cm]) + (45.3 * body weight [kg]) – 2055
5. You are to work out what you need to do yourself for the Margaria Power Test based on the ramp outside the Teaching Lab.  Hint: you will need to know the ramp angle and distance (hypotenuse) run to calculate vertical height using trigonometry.  Alternatively, you will need to know/measure the vertical height of the ramp.
Results
Present your calculations for both tests in tables or a figure or text.

Discussion

Were your Wingate and Margaria Power Test data similar?  If not, explain.
What should the relationship be between the vertical jump and peak power from the margarita Power Test?

What are some potential limitations for both of these methods (what could decrease the accuracy/validity of the methods)?
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