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Introduction: 
The purpose of this lab was to compare the reaction times, how long it takes information to pass through the brain, of a voluntary movement and a reflexive movement.  As shown in our notes it is commonly known that the latency of response in a reflexive movement is faster than a voluntary movement due to no conscious information processing occurring in a reflexive movement.  In a voluntary movement however, they are initiated by intention and require information processing.  With that information I hypothesize that a reflexive movement is faster than a voluntary movement.  So in turn my research question is, is a reflex movement faster than a voluntary movement?

Methodology:
[bookmark: _GoBack]	One student aged 17 to 20 years partook in this study.  It was a mixed gender study but only one student’s result was taken into account.  This one student was a female age 17 at a height of 5’ 6’’.  All students were tested in the Montpetit gymnasium 1. The equipment used for this laboratory was a switch box, a timer box and a rubber hammer.  Once these materials were set to use, the student was instructed to sit on the table and let their legs hang over the edge.  A small switch box was set at the student’s right heel so that it held down the switch with a ‘click’. The student had their eyes closed. Once the box was set to the right height of the student’s leg, the student’s partner took the rubber hammer and hit their patella which is a bone that makes up the knee.  This will elicit their patellar reflex and the timer box attached to the rubber hammer will state the time in seconds of that reflex.  This is the reaction time for the reflexive movement.  After 10 trials are done for the reflexive movement, the voluntary movement is tested.  The hammer is taken by the partner and the quadriceps muscle is hit on the student.  They will lift their leg up as fast as they can once they feel the hit of the hammer.  The timer box will calculate the reaction time and this will have 10 trials done for it as well.




Figure 1 shows that the mean reflexive movement of the student has a shorter reaction time (0.065 s) than a voluntary movement (0.183 s).
Figure 1: Mean Reaction times for Reflexive Movements vs. Voluntary Movements


Discussion: 
	The goal of this experiment was to use a reflexive area, the patellar reflex, to test the reaction time of a reflexive movement and test a voluntary movement on the same joint and compare the times.  My results fully supported my hypothesis that stated a reflexive movement would have a faster reaction time than a voluntary movement.  As seen from the raw data in table 1, the times for the reflexive movements are faster by one decimal place.  This is because a voluntary movement is also a learned movement.  Many neural networks and pathways are involved in these movements which slow down the reaction time of the muscle.  Because it involves thought, many different muscles and trajectories of those muscles have to be consciously moved.  It is only with practice that a greater amount of the movement can be preprogrammed and the movement can be executed more rapidly (Biological Cybernetics, 1987).  My hypothesis can also be proven from eye movement in an animal.  It takes more time to change the direction of visual attention, a voluntary movement, which adds to the reaction time in that case than a reflexive movement (Experimental Brain Research, 1984).  A reflexive movement, on the other hand is a motor reaction to sudden intense stimulation that is why it differs from a voluntary movement and happens a lot faster as shown in my results (APA PsycNET, 1980).
Although my hypothesis was proved true there are still some possible causes for error in the experiment.  When the voluntary movement tests were being performed it was very easy for the student to lift their leg up earlier than when the voluntary movement occurred due to the fact that they already knew the hit of the hammer was going to happen so the movement was already programmed into the brain.  This could decrease the times of the results and cause the voluntary and reflexive movements to be closer in seconds than what is supposed.   

Conclusion:
	In conclusion, the results found and recorded proved my hypothesis that the reaction time of reflexive movements is shorter than the reaction times of voluntary movements.  The mean value for the reflexive movements was 0.065 s while the mean value for the voluntary movements was 0.183 s.  A next scientific step forward in this research could be to do another laboratory on reflex versus voluntary movement but instead of the patellar reflex, an experiment on the movements of the eye could be done to see if the same result occurs.
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