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Introduction 
The purpose of this portfolio is to conduct three practical mini experiments, these will consist of Keiser peak power test predicting Wingate performance, does plate CMJ predict 10 m sprint time and is there a male and female difference in V02 max (absolute to relative).In performance and health these components such as power, speed and aerobic endurance are used and vital for performance. Keiser peak power tests are carried out within sports and performance environments. Power tests are valued in sports like rugby showing the power and fast twitch fibres athletes may have (Kiely et al.2019). V02 max test is an important and valued test in all sporting environments. They test an athlete's aerobic endurance for base line fitness scores and can be seen to return athletes back into play from injury (Löllgen and Leyk 2018). V02 max test can be 12-minute cooper runs, broncos test and 30-15 tests. Counter movement jumps (CMJ) and sprints are explosive movements requiring fast twitch fibres ((Eberstein and Goodgold., 1969). Valid test like CMJ platform jumps is a good indicator of explosive power in athletes. 

Does Keiser Peak Power predict Wingate Performance? Linear regression 
Method/Aim-
In this mini experiment the aim was to carry out a Keiser peak power test followed by a Wingate performance test. During this mini experiment, my role was to data collect. This experiment is a cross-sectional study. 
Participants-
15 university participants (8 female) took part in this mini experiment. The participants were aged from 19-26, with the average weight of 71.38kg. The weights were recorded using Seca weighing scales (Seca 875). Some participants have backgrounds in competitive sports, whereas some do not. Informed consent was gained prior to testing
Protocols -
A standardised Ramp warm up was conducted prior to all activity being done. All participants gain informed consent and no injuries within 6 months. 
Keiser peak power- The participants set the Keiser peak power machine ( Keiser A300 Leg Press) to 90° in the knee, the participant used the handles calibrates the machine to 10. The participant then completed a leg press. Each rep the machine will increased in resistance. The participant stope when no more reps could be repeated or resistance did not go up. 
Wingate performance- After Calculating the participant's weight, 7.5% of that weight will be added to the Wingate bike. The participant pedal at full speed for 30 seconds. Results were recorded via the computer.
Results 
Using linear regression and Pearsons's correlation, the results of does Keiser peak power predict Wingate performance have a strong predictive relationship. With the R value being .995 meaning that the relationship between these results is positive and strong. The variation (R2=.913) means that that 91.3% of Wingate peak power relate to Keiser peak power.
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Figure 1- 
Interpretation 
Participants who produce a high peak power on the Keiser test, also produce high peak power on the Wingate test.From the results Keiser peak power is the dominant predictor of the Wingate. This shows that both test use and require type 2 fast twitch fibres for the explosive movements. Both tests share similar performance characters. The Keiser peak power involves explosive concentric power in controlled movements (leg press), whereas the Wingate peak power is an explosive power used during a maximal cycling effort. Type 2 fast twitch fibres are responsible for high force output, quicker turnover of ATP and explosive power production (Eberstein and Goodgold,.1969). If we saw low values during our study, it can be an indication of the participant being more slow twitch fibre dominant, they mean lower output, higher aerobic capacity (longer distance) and slower acceleration (Komnos, G. A., & Menetrey, J. 2021). 


Reflection 
Limitation faced during the Keiser peak power and Wingate test were that prior to performing the test, participants trained lower body movements resulting in soreness and weakness. Not consuming breakfast prior meaning lack of energy for an explosive test, but also some participants never completing a Wingate test before, not knowing that it is a continuous movement for 30 seconds.
Does plate CMJ predict 10m sprint?
Method/aims 
In this mini experiment, the aim was to carry out a plate counter movement jump (CMJ) to see if it will predict 10m sprint. During this mini experiment, my role was a participant. This is a cross-sectional study.
Participants 
15 university students (8 female) participated in plate CMJ and 10 m sprint, participants were aged between 19-25. The average weight being 71.4kg. All participants had a standardised 5-minute RAMP warm up and had no current injuries to perform sprint testing.
Protocols 
Counter movement jump- the participant Stood on a calibrated force plate (FP8 2003 HUR Oy, Kokkola Finland) participants were required to put hands on hips to avoid swinging of the arms. Performing a vertical jump and clean landing. Participants had 3 jumps using the peak power data. 

10 m sprint- participant used sprint light gate (Brower Timing systems) and a measured 10 meters area in the gym using a measuring tape, participants performed a 10 m sprint using maximal effort. Fastest scores were recorded and used for data.







Results 
Linear regression was used using SPSS software (reference). This was carried out using CMJ jump predicting 10m sprint time. A higher CMJ PP score has a positive correlation with sprint time. According to the data, Pearsons's correlation suggests that there is a strong relationship between CMJ peak power and 10m sprint time (r=0.791) suggesting that it is significant as P < .001. The Scatterplot supported this relationship as it showed a clear downward trended between CMJPP and 10m sprint time.
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Figure 2
Interpretation 
According to the results, CMJ peak power and 10 m sprint time require explosive dynamic movements in the lower body (Maulder and Cronin 2005). A higher CMJ peak power score should align with a faster, explosive sprint time. Using a scatterplot diagram, the results show a consistent pattern of explosive power during acceleration. Explosive power and fast sprint time relates with having a higher amount of fast twitch fibres (type 2) (Atkin, J.D et al, 2005). Participants who tend to have higher amounts of fast twitch fibres are associated with glycolytic metabolism and faster contraction-relaxation cycle according to (Smith et al.2022). Smith et al. (2022) further states that the faster twitch contraction and reduced fatigue resistance. The CMJPP is the independent predictor of sprint time (reference).  The strong negative correlation between CMJ PP and 10m sprint time is supported by physiological evidence that shows both CMJ and sprint relay on type 2 fast twitch muscle fibres in the lower limbs. This is due explosive movements and high force contractions (Komnos, G. A., & Menetrey, J,. 2021).



Reflection 
Limitations that were faced when completing this mini experiment were some participants completed the CMJ jump prior to the sprint test, whereas some other participants completed 10-meter sprint test first. Other considerations are that a CMJ is a vertical power measure, as the jump is upwards, where as a sprint is horizontal force as you stride outwards.
Is there a difference in male and female absolute V02 max? 
Method/Aims- 
In this mini experiment, the aim is to identify if there is a difference between absolute V02 max between males and females. The experiment was carried out using the watt bikes and the Douglas bag. During this experiment my role was to collect data. 
Participants-
12 university students (4 females) participated in the V02 max test. The ages ranged between 19-25, the average weight being 76.5kg and height 175 cm. All participants had a standardised 5-minute RAMP warm up and had no current injuries to perform the V02 max test. Informed consent was gathered prior to testing. 
Protocols-  
Douglas bag- Participants Evacuated the Douglas bag (100L DouglasBag with 2100 series 3-way stopcock) using the Dry Gas Meter (Harvard DGM1), Attach the bag to the Dry Gas Meter, open the valve on the bag, turn on the vacuum and run until the number on the vacuum remains stable, Close the valve on the bag, turn off the Dry Gas Meter. 
V02 max test- While conducting the V02 max test on the watt bike (watt bike pro), make sure the seat height is correct. The participant started on RPE 8 and increased 20 watts every minute. The participant continued cycling until they felt like they could do no more. The last minute before failure a sample of air was collected into the Douglas bag, the participant wore a nose clip and be passed the bag when they feel like they are ready. 
Results 
From this mini experiment, the outcome showed that males have a greater absolute V02 max compared to females. These results are not relative to body weight. Cohen’s d=2.99 which is big difference as anything above 0.8 is deemed as large. Conducting an independent t-test showed t (10) = 4.89, p < .001. This shows the means of the two separate groups, male and female.
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Figure 3
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Interpretation 
From the data the men’s average V02 max was 315 ml/min compared to the women's average of 178.75 ml/min. This shows that the men have better aerobic capacity than females, due to men typically have bigger hearts, more muscle mass compared to women and more haemoglobin (Diaz-Canestro et al.2022). Morrison et al., (2025) links that aerobics capacity to ventricular vascular interactions. This supports the idea of makes having larger hearts compared to women. V02 max test relies on type 1 slow twitch fibres due to the aerobic side (Schiaffino and Reggiani, 2011) Higher V02 max volumes in males compared to females can be differentiated by stroke volume. A greater stroke volume can deliver more oxygen around working muscles during exercise, this is due to the amount of blood pumped per heartbeat (Vella.,Robergs 2015).




Reflection
Limits to these results testing the difference between males and females absolute V02 max were that only 4 females took part, the test was not relative to body weight which also makes a difference as absolute is the total oxygen whereas relative is the oxygen used per kg of body weight. Due to one test being conducted the test was not reliable. Lack of sleep nutrition and fatigue can impact results.
Conclusion 
The finding from the 3 mini experiments demonstrate clear differences in male and female absolute V02 max, showing that males have a higher aerobic capacity (215ml/min) compared females (178.75ml/min). Limitations to this were that the data was taken from absolute power in V02 max testing, this could have had an overall impact on the results, further to this only 4 females participated in the test. Keiser peak power had a high relation with prediction of Wingate results. The Keiser peak power test is much more practical test to complete over the Wingate. The Keiser peak power test measures concentric power (Keiser UK), whereas the Wingate is a continuous cycle. 10 m sprint is mainly acceleration which has a positive relationship with CMJ movements as a high force is generated quickly (Lockie et al 2015). The quicker and more explosive a CMJ vertical jump is the more efficient a sprint start can be. The strong negative correlation (r=-.791) relates with the higher force an athlete can generate during a vertical jump, tend to have fast acceleration. The more explosive the CMJ translates to more efficient and powerful sprint times. Overall, these different physiological systems such as aerobic capacity, power and explosive strength all benefit athletic performance.
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