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Introduction

	By understanding which energy system is used to provide energy in the form of ATP, all forms of human movement such as athletic, occupational, and rehabilitation exercises can be classified accordingly. On the other hand, athletic activities can be categorized into three groups; power, speed, and endurance.
	Examples of these above activities would be, weight lifting, 100 M sprint, and a marathon run, respectively. In order to have success in these activities, the body must be able to produce and provide energy. In power activities (a few seconds), the muscle mainly uses its immediate energy sources, creatine phosphate, and ATP. For rapid, forceful activities (a few seconds to a minute), the muscle mainly uses its non-oxidative, glycolytic energy sources as well as on the immediate sources. For endurance activities (2 minutes or more), oxidative mechanisms become increasingly important. (Adapted from Brooks et al. (2000). Exercise Physiology: Human Bioenergetics and Its Applications. Third edition).

The purpose of this lab is to compare two test subjects and their immediate energy system (ATP-CP). Another purpose for this lab is to compare two other test subjects including their non-oxidative (glycolytic) energy system and oxidative (aerobic) energy system; determine whether the non-oxidative energy system can provide sufficient energy constantly.

Background

	In this experiment we discuss about the immediate energy system (ATP-CP). This energy system produces very large amount energy in a short amount of time (+/- 10 sec). Not only that it yields a lot of energy for a small period of time, the recovery time is also very short hence it is mainly targeted for sports that involve a lot of power such as 100m sprints and jumping. 
	
	Anaerobic glycolytic system mainly lasts from 15s to 2 min, accumulation of lactic acid which results in inability to maintain pace (Dumont, 2010). 

	The anaerobic energy pathway, or glycolysis, creates ATP exclusively from carbohydrates, with lactic acid being a by-product. Anaerobic glycolysis provides energy by the (partial) breakdown of glucose without the need for oxygen. Anaerobic metabolism produces energy for short, high-intensity bursts of activity lasting no more than several minutes before the lactic acid build-up reaches a threshold known as the lactate threshold and muscle pain, burning and fatigue make it difficult to maintain such intensity.

Rationale

	Oxidative systems are systems can be stressed by maintaining constant paces when exercising. Non-oxidative energy systems usually stress all muscles to their limits for more brief amounts of time. In order to better understand the differences between oxidative and non-oxidative energy systems, two experiments were carried out.

	The first experiment involved a vertical jump exercise. One young adult (student A) was to jump vertically as high as possible 20 times in a row. These measurements would be used to measure the net jump height. The second student (student B) was to jump as high as possible while taking a 60 second rest in between each trial. Student B would also jump 20 times. The performance of student A and student B will then be analyzed, and the immediate energy system (ATP-CP) would be compared.

	The second experiment to be conducted involved two students performing fifteen 15m sprints. The first student (A) will sprint at 100% of their maximum potential throughout the entire 225 meters. This performance will stress the non-oxidative energy system. The second student (B) will run the same distance, but instead run at a constant pace throughout the entire course, so as to stress the oxidative energy system. By gathering accurate data, the oxidative and non-oxidative energy systems will be compared.

	Student A's exercises were chosen so as to use as much of their immediate energy system (ATP-CP) as possible, and in doing so, I hypothesize that for every jump/lap, the performance will lower noticeably. Each jump will cover less height, and each lap will end up taking more time. In this sense, the non-oxidative energy system would not provide sufficient energy to maintain a consistent performance. 

	Student B's exercises were created so that the oxidated energy system would be used to it's fullest potential. Since the student was allowed time to recover energy after each jump, and didn't run at their maximum velocity during the shuttle run, but instead maintained a constant pace, the overall performance was very steady.
		
	I believe that the student testing the oxidative system exercises will have a higher and smoother overall performance than the student testing the non-oxidative energy system.

Methodology
	
Equipment:
· Stop watch
· Pylons
· Measuring tapes

Procedures:
	
The APA1161 class consisting of male and female students with various age and size, from University of Ottawa were tested in Mont petite gym 3. The class was divided into recommended groups of 4.

Experiment #1: The immediate (ATP-CP) energy system in vertical jump

	A measuring tape was placed approximately 2 meters across the floor onto the gym wall. The initial height for both Student A and B was recorded as they stood parallel to the wall and raised their hand as high as possible along the measuring tape. As the jumps began, both Student A and B initially started from a firm stationary position facing away from the wall. When they were ready to jump, they proceed from in a squatting position and swung their arms up to tap the measuring tape. The net jump height was then recorded. Student A and B had to jump as high as possible for 20 trials. 
The jumping height for each of the 20 jumps was recorded as Student A preceded the jumping experiment without taking a break. Student B was given the same task except for that Student B was able to take 60 second rest between each jump. The height of the jumps was then recorded.




Experiment #2: The non-oxidative and oxidative systems in a 15 meter shuttle run

	There were two pylons that were placed 15 meters apart and measuring tape was used to mark the distance. Students C and D were timed with the use of a stop watch. Every time when Student C & D reached one of the ends of the 15meter runway, the split time was recorded.  Each student were to run from one end of the pylon to the other. Student C ran as fast as possible throughout 15 lengths and his/her time was measured at each trial. Student D ran at comfortable, controlled, constant speed for 15 lengths. His/her time was measured at each trial. 

Results

	In the vertical jump experiment, student A performed 20 jumps consecutively. The vertical net jump was observed to decreasing over each trial. For student B, vertical net jump height recorded was seen consistent over each 20 trials. 
	In the 15 meter shuttle run, it is observed that student C who performed the run in full out sprints had the time intervals increased and the velocity decreased as the trials progressed. As for student D, time intervals and velocity remained constant and consistent throughout the run.



Figure 1: Vertical net jump height recording from 2 different students each performing 20 trials using the immediate (ATP-CP) energy system. Student A performing each jump without taking a break while student B performs each jump with a 60second break in between. The height is measured in centimeters. Student A has the 	higher net jump height but over each trial, the net height generally decreased. Due to the 60 sec rest in between each trial compared to Student A without rest, there was a replenished ATP-CP hence, Student B net height remained fairly constant over the 20 trials 





Figure 2: Comparison between two students (C and D) run time for a 15meter distance. Student C took a full-out sprint throughout the run without pacing. Student D ran with a steady pace. In figure 2, the time increased as the laps progressed for Student C whereas the time remained constant for Student D. According to the graph, less use of the oxidative energy system comes from running at a controlled pace.




Figure 3: Velocity of Student C and D during the 15 meter shuttle run completing 15 intervals to stress non-oxidative (glycolytic) energy system. In figure 3, velocity decreased as laps increased. The result for Student D is found constant as the laps progressed. According to the graph, less use of the oxidative energy system comes from running at a controlled pace.


Discussions

	In this experiment, the hypothesis is that there will be a net jump height decrease for student A throughout 20 trial jumps and that the net jump height for student B will remain constant. As seen in Figure 1, student A’s ability to jump high or to maintain a constant height decreases throughout the trials, but student B’s net jump height remained constant throughout the experiment, proving the hypothesis to be valid

	Based on the results, the scenario with no rest (student A) yielded a result of 46.99cm to 57.15cm with a spread of 10.16cm. On the other hand, the scenario with resting in-between jumps (student B) resulted in the net jump height remaining constant between 38.1cm and 41.91cm with a spread of only 3.8cm.

	Based on the results, I conclude that 60 seconds of rest is enough to replenish the immediate energy sources within the leg muscles to accomplish the jumping experiment with constant results and a smaller spread.

	Throughout the experiment, student A’s ability to jump high or the same as the previous jump decrease after every trial, but student B with the rest between jumps was able to maintain a relatively constant height throughout the trials. It is evident that the capacity of the immediate energy system replenished quickly by resting for a few seconds, but it will decrease if used constantly over a short period of time.

	The hypothesis for the experiment of the 15 metre shuttle run is that student C’s time for each trial will increase after each trial while student D’s time for each trial will remain relatively constant. As seen in Figure 2, student C’s time increases throughout the experiment while student D’s time remains constant, proving the hypothesis to be valid.

	The reason for student C’s time increasing after every trial is because the non-oxidative energy system was stressed after every trial which increased the lactic acid build up causing decreased muscle performance, fatigue and eventually an inability to keep a constant pace. Since the non-oxidative energy system was not as stressed mainly due the use of the oxidative energy system, and less lactic acid build up, student D’s time remained relatively constant

	In this experiment the hypothesis shows that the non-oxidative energy system will more provide enough energy to maintain a constant time during the shuttle run for student C. As seen in Figure 2, the time needed to complete the trial moved from 3.03 seconds to 6.53 seconds, and the average time for student C and D is 4.313 seconds and 4.564 seconds, respectively.

	Even though student C ran faster throughout the experiment, the speed decreased with every additional trial. The time was found higher in Student D’s recording because the running speed was constant. In the end student C ran faster but at a decreasing rate throughout the trials and student D ran slower but at a constant rate. By adding the time for each trial, student C and D completed the distance with 64.7 seconds and 68.46 seconds, respectively.
	
	The hypothesis for this experiment is that student C’s velocity will decrease during each trial while student D’s velocity remains constant. As seen in Figure 3, student C’s velocity decreased while student D’s velocity remained constant, proving the hypothesis to be valid.

	Sources of errors would include the inaccuracy of the person reading the height of the jump and the precision of time when student C or D would pivot at the end lines. A way to improve this is to either place a tape on the jumper’s hand or have them slap the meter tape with chalk as an indicator. As for the time of pivoting, the only way is to stand closer to the runner so there is more accuracy in reading when they’ll reach the end lines.
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Conclusions

	In conclusion, it is stated that immediate energy system (ATP-CP) produces large amounts of energy in a short amount of time while it has a quick recovery time to replenish and accommodate the energy source. Anaerobic glycolytic system lasts from 15 sec to 2 min. For quick bursts, lactic acid builds up and decreases the performance of the muscles and provides inconstant pace. As for oxidative energy system, it lasts for approximately 2 minutes or more hence,  it is important for long distance running since it is a slower and constant pace with less lactic acid build up.
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