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Lab Title: Kinematic Analysis of Sprinting
Objective
· Measure and analyze sprinting performance using a timing gates to determine key metrics such as max velocity, average velocity, and acceleration. 
· Learning Outcome: Participants will understand the kinematics of the sprinting and the breakdown of all components that contribute to a fast sprint time. 
Background Information
· Sprints are used by many combines in many different leagues and organizations to evaluate baselines as well as look for areas of improvement.
· Using kinematic data from elite athletes, we can compare those metrics to ourselves and evaluate what strategies can be implemented to improve sprint time. 
Key Terminology
· Velocity: Normally measured in Meters / seconds. How fast something is traveling in a certain direction. Formula: change in displacement divided by change in time
· Acceleration: Meters / seconds2. An interpretation of how fast the velocity of an object is changing. Formula: Change in velocity divided by change in time. 
· Time to max velocity: How long it takes for an athlete to reach their own personal maximum velocity.
Instruments & Equipment
· Timing Gates: For measuring time at each part of timing gates 
· 2 sets of timing gates required, the more the better
· Software Interface: For data collection and analysis (VALD or other software)
· Measurement Tools: Ruler or tape for measuring placements of timing gates
· Stop watches and cones if unable to have access to timing gates
Procedures
   Preparation:
· Set up timing gate pairs at least 4 feet apart, facing each other
· Ideal set up: 4 pairs of timing gates, with pairs set up at 0, 5, 10, and 20 meters. 
· Calibrate the timing gates so that they are synced to whatever software you are using
· Ensure that the participant wears suitable athletic footwear and warms up appropriately.
· Coach the participant to run all the way through the last timing gate, as some runners have a tendency to slow down near the end. 
  Data Collection:
· Collect data from the timing gates
· Record key metrics, including sprint time, max velocity, and velocity & acceleration changes at different gates
Data Collection & Analysis
· Some software does the calculations and analysis automatically, but if unavailable, use the formulas discussed above to find velocity and acceleration at each timing gate. 
Results
· Summarize sprint data, and evaluate the strengths and weaknesses of the runner.
Discussion Questions
· How can we improve the participants takeoff? 
· How long did it take for the participant to get max velocity? And how does that compare to elite athletes? 
· What is a strength and a weakness of the participant’s sprint result? 
Future Applications
· Consider longitudinal tracking of sprint performance as a measure of training progress and readiness for competition.
Safety & Ethical Considerations
· Ensure proper warm-up to reduce injury risk, especially in explosive movements.
· Confirm that participants are physically capable of performing sprints, and make sure that the sprint area is clear of any tripping hazards
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