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Experimental Portfolio 
Introduction 
[bookmark: _Int_R3Kx2Lju]The purpose of this portfolio is to conduct and analysis three mini experiments that were completed during the exercise physiological module. These three experiments explore the relationship between power, speed and aerobic capacity to develop ability to measure and interpret key aspects on human performance relevant to sport, exercise and health. Kenney, Wilmore and Costill (2022) suggest physiological testing produces essential data for performance profiling and monitoring training adaptations and identifying strengths and weaknesses in performance, therefore is a credible and widely useful tool. Bishop, Jones and Woods (2008), suggests that in a sports setting, physiological and performance testing is essential for monitoring fatigue, recovery status and determining if athletes are adapting correctly to training. They also emphasize the importance of clear and reliable tests such as sprint, jump, strength and heart rate-based measures as they guide training decisions and recovery interventions. In exercise and health, physiological testing provides objective information to support safe exercise instructions, monitor health changes overtime and help detect limitations and risks that may influence participation in exercise (Davison et al., 2022). Consequently, high quality testing supports both performance optimisations and long-term health management as it builds reliable data to understand different forms of physical stress on the body. The three experiments in this portfolio investigate key physiological areas by exploring the link between strength peak power and anaerobic performance, sex-based differences in aerobic capacity when VO2max is measured in absolute and relative units and the relationship between peak power and sprint speed. These following sections outline each experiments methods, results and data interpretation on hoe these tests contribute to understanding physiological performance measures. 
Experiment 1 (Does Keiser peak power predict Wingate performance?)
Method 
In the experiment, sixteen UWTSD students (4 women) aged 19 to 36 participated (Mean = 22.8 ± 3.7 years) All participants had no known lower limb injuries and provided informed consent prior to testing. This experiment uses a cross-sectional correlational design to examine is Keiser peak power predicts performance on a 30 second Wingate anaerobic test in university students. Following a 5-minute RAMP standardised warm up, participants completed a maximal effort repetition on a Keiser leg press machine 10R inbuilt setting (Keiser A300 Leg press, Keiser corporation, Fresno, CA, USA) to obtain peak power output. Following sufficient rest, the participants performed a 30 second maximum effort Wingate test on a Monark bike (Monark Ergomedic, Monark exercises AB, Vans bro, Sweden) against a resistance relative to 7.5% of your body mass using a Seca scale (Seca GmbH & Co. KG, Hamburg, Germany) to allow for appropriate resistance setting and accurate power values. The Keiser leg press (W) (Keiser A300 Leg press, Keiser corporation, Fresno, CA, USA) was recorded directly from the machines integrated software and the Wingate data is calculated automatically by the system. The Wingate machine calculates peak power, mean power and fatigue index.  SPSS (IBM, Version 31) was used to analyse the data collected for all variables and a linear regression was carried to identify if Keiser peak power predicts Wingate performance. A Pearsons's correlation was used to examine relationships between the two. I was a participant in the experiment.

Results 
The linear regression data suggests those who produce more Keiser peak power also perform with high peak power on the Wingate, Figure 1 shows a positive line of best fit indicating those with producing greater force during the Keiser press would also produce greater force during the Wingate test. The Keiser leg press shows to be a statistically significant predictor for Wingate (p<.001). Pearson’s correlation also suggests that there is a strong relationship between the 2 tests (R=.955). 
Figure 1
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Interpretation
This data suggests that Keiser leg peak power output does predict Wingate performance. Physiologically, the relationship between the two tests is dependent on them both relying on the anaerobic system for the short-lasting burst of power and energy, using the recruitment of fast twitch fibres to perform explosive lower limb power (Cormie, McGuigan and Newton, 2011).The strong relationship between Keiser peak power output and Wingate performance could be due to the dependent on the ATP-PC system to initiate immediate high power energy to perform these tests, also supporting that recruitment of fast twitch fibres and the muscles cross sectional area (Girard, Mendez-Villanueva and Bishop, 2011).Therefore, in sports having high Keiser power output can suggest the ability to generate power and speed quickly in athletes who require the use of the anaerobic system suggests Stone et al (2022). This also suggests that the use of Keiser in training or health situations is reliable as is monitors any changes in anaerobic behaviour overtime.
Reflection 
On reflection, protocols were kept consistent and exact for all participants to accuracy and reliability through all tests. Verbal encouragement for all participants was given to maximise effort to ensure accurate and correct data from all was taken and to avoid fatigue, all participants had a 5-minute break between Keiser leg press (Keiser A300 Leg press, Keiser corporation, Fresno, CA, USA) and Wingate test. Some limitations would be the difference in training levels amongst participants as some may have greater muscle mass or anaerobic capacity than others which would affect the reliability of the results. Some participants may have not experienced a Keiser leg press or Wingate test beforehand therefore decreases familiarity to the conduction of tests and may not perform properly.




Experiment 2 (Is there a male - female difference in absolute VO2max?)
Method 
Twelve UWTSD student (4 women) aged 19 to 30 participated. All participants had no known lower limb injuries and provided informed consent prior to testing. This experiment uses a cross-sectional observational design to examine if there is a male or female difference in absolute VO2max in university students. Following a standardised 5-minute RAMP warm up, participants were to peddle on a Wattbike Pro (Wattbike Ltd, Nottingham, UK) where watts were increased by 10 every minute until fatigue. Participants were to maintain a constant RPE and would then increase every 3 minutes until they couldn't continue. Heart rate monitors (Heart rate monitor, Polar H7, Polar Electro Oy, Kempele, Finland) were worn to record heart rate at every 3 minutes. Once participants felt they were starting to fatigue, a thumbs up signal was given and exhaled air was collected using a mouthpiece (Mouth Piece, Hans Rudolph 2700 series large 2‑way non‑return valve, Hans Rudolph Inc., Shawnee, KS, USA) connected to a Douglas bag (100 L Douglas Bag with 2100 series 3‑way stopcock, Hans Rudolph Inc., Shawnee, KS, USA) and nose peg were used to ready to take 1 minute of exhaled air collection. The gas concentration was measured using  a Servomax gas Analyser (Servomex Gas Analyser, Servomex miniHF 5200, Servomex Group Ltd, Crowborough, East Sussex, UK) and the amount of air in the bag was measured using a Dry gas meter (Dry gas meter, Harvard DGM1, Harvard Apparatus, Holliston, MA, USA). to determine VO2 max. Data was analysed using SPSS (IBM, Version 31), where descriptive statistics were created and an independent samples t test was conducted to determine if there is a different between male or female in absolute VO2max. I participated in the data collection of this experiment.
Results
An independent samples t test shows there is a statistically significant difference in absolute VO2Max between male and females (t (10) = 4.093, p < .002). This suggests a clear difference between the two groups. The mean of absolute VO2max for males (315.00 ± 52.10) was higher than for females (178.75 ± 23.94). The Cozens effect size was extremely large (d =2.99) suggesting a very strong difference in VO₂max between males and females.
Figure 2
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Interpretation 
These results suggest a huge difference in sex-based difference in absolute VO2max. Murphy (2014), suggests that males have a 10-15% higher haemoglobin levels than women due to testosterone, therefore having greater oxygen capacity to supply to working muscles which may indicate why there is a significant difference between male and females. Males typically have greater muscle mass, especially in the lower body, stroke volume and cardiac output which all contribute to aerobic activity and utilised to have greater exercise performance (Santisteban et al., 2022). These results are key in a sporting setting as greater aerobic capacity is essential to perform in high intensities for a long period of time in marathon running or the ability to repeat the intensity more effectively. VO2max testing can be used to track endurance training or any weaknesses for training or monitoring purposes (Bassett & Howley, 2020).
Reflection
On reflection, protocols were kept consistent through this experiment to ensure for accurate and reliable data for further evaluation or research. Every participant was familiar with using a Wattbike Pro (Wattbike Ltd, Nottingham) and Douglas bag (100 L Douglas Bag with 2100 series 3‑way stopcock, Hans Rudolph Inc., Shawnee, KS, USA) beforehand to ensure familiarity to avoid any mistakes during testing. All participants performed the tests on the same day in the same room to allow for no environmental difference and accuracy. Some limitations would be that the absolute VO2max was calculated rather than relative therefore the results were not relative to weight which may have affected the data. Furthermore, very few females took part in the investigation compared to boys which may have affected the accuracy of comparing of males and females. 


Experiment 3 (Does counter movement jump peak power predict 10m speed?)
Method 
In this experiment, fifteen UWTSD students (8 women) aged 19 to 25 participated (mean = 21.3 ± 1.8 years). All participants had no known lower limb injuries and provided informed consent prior to testing. This experiment also uses a cross-sectional correlational design Given that the analysis focuses on whether counter movement jump (CMJ) peak power output predicts 10m speed in university students.  Participants completed both CMJ assessment on a calibrated force platform (Hur, Kokkola, Finland) and a 10m sprint measured using electronic timing gates (Brower Timing Systems, Draper, UT, USA) after completing a 5- minute RAMP warmup. Each test was performed from a consistent setup for every participant with sufficient rest provided between each attempt to minimise fatigue. All CMJ peak power and sprint time data were collected in the same session and documented on a excel spreadsheet. The 10m sprint times were collected using an electronic timing gate (Brower Timing Systems, Draper, UT, USA) that measures how quick each participant covers the required distance. CMJ peak power outputs were collected using a calibrated force platform (Hur, Kokkola, Finland) that automatically calculates the required power values. The body mass was recorded using a Seca weighing scale (Seca GmbH & Co. KG, Hamburg, Germany) to ensure accurate power calculations for each participant. Data was analysed using SPSS (IBM, Version 31), where descriptive statistics were created and a linear regression was conducted to examine if CMJ peak power predicts 10m sprint speed. Pearsons's correlation was also carried out to examine the relationship. I participated in this experiment.

Results
The analysis of the linear regression data states that CMJ peak power output is related to 10m sprint speed, due to this figure 3 shows a negative line of best fit as the negative beta coefficient (β = –.791) indicates that athletes with higher CMJ peak power achieved faster sprint times. The results show that CMJ is a statistically significant predictor of 10m sprint (p<.001). Overall, Pearsons's correlation suggests that there is a strong relationship between CMJ peak power output and 10m sprint speed (R= .791). 
Figure 3
[image: ]

Interpretation
The data suggests that participants with greater explosive lower limb power in the CMJ also have quicker acceleration ability. Cormie, McGuigan and Newton (2011) suggests that strong fast twitch fibre recruitment as they are producing high forces quickly, which may suggest why there is a strong relationship between CMJ peak power and 10m sprint. The strong relationship between these two variables in also compatible with an effective stretch shortening cycle as they both rely on quick eccentric- concentric transitions to produce high forces in a short amount of time (Cormie, McGuigan and Newton, 2011). These findings can be used in training as they suggest that incorporating explosive horizontal exercises into training can have a positive effect on rapid acceleration in sports such as rugby or in sprint athletes. These quantities are important in short sprint and rapid change of direction sport as they rely massively on explosive lower limb power, therefore are important in elite athlete sports (Zisi et al., 2023). 
Reflection 
Reflecting on the process, protocols were kept consistent for all participants taking part in the 10m sprint and CMJ to allow for accuracy and reliability throughout the testing. Timing gates (Brower Timing Systems, Draper, UT, USA) were kept at the same distance and height, and force platform (Hur, Kokkola, Finland) were set to zero before every participant. Some limitations would be that the order of testing was not the same for every participant therefore may have affected the performance of the last test completed, reducing reliability of the investigations. Furthermore, some participants level of motivation may have been less than others effecting the accuracy of the results. 
Conclusion 
To conclude, all three experiments explored the relationship between power, speed, aerobic and anaerobic capacity to understand human performance relevant to sport, exercise and health. Higher Keiser peak power was associated higher Wingate anaerobic capacity suggesting the reliance on ATP-PC system and fast twitch type 2 fibres. Greater CMJ peak power predicted fast 10m sprint speed as both depended on lower limb explosive power and having an effective stretch shortening cycle for quick eccentric and concentric transition. Absolute VO2max in males was significantly higher due to having a higher haemoglobin level greater muscle mass, stroke volume and cardiac output compared to females. My understanding of physiological principles has widened from interpreting analysed data and comparing, as well as ability to interpret to see trends in data. The ability to interpret results into graphs and tables has improved. My ability to conduct an accurate experiment has developed as I understand the importance of strict protocols and familiarity in equipment to make reliable data. The portfolio has highlighted the importance of physiological testing to understand human performance in sport, exercise and health.
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