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Physiology - Three mini experiments portfolio
Introduction
The purpose of this portfolio is to create 3 mini experiments and use these to answer questions regarding relationships between different variables. Physiological testing plays a massive role regarding sport, health and exercise. Within sport, physiological testing can be used to establish outcomes of training and what they could add into training programmes to improve performance (Tor Söderström et al., 2024). Physiological testing also plays roles for individuals health, an example of this is to test cardiorespiratory fitness (CRF), as poor levels of CRF have been connected to heart attacks and some cancers (Ross et al., 2016). A test used in clinical settings is the 6-minuet stepper test; this is when you walk on a treadmill with an ECG used to measure exercise capacity in COPD patients (Wallaert et al., 2016). 
The three mini experiments chosen for the portfolio are “Does Keiser peak power predict Wingate performance?” the aim of this is to establish whether there's a relationship between individuals Keiser peak power score and Wingate score. The second experiment was “Is there a relationship between VO2max and Power Drop % on the Wingate”, this can provide an understanding of if individuals with a better VO2max can be linked to a lower power drop percentage. The third test was “Is there a difference in 30m sprint performance between males and females?” the aim of this being to see whether male or females have a better/worse 10m sprint time, and if gender plays a part in this. 
Experiment 1: Does Keiser Peak Power Predict Wingate Performance? 
Method
Participants
A cross-sectional study was executed using a group of 16 UWTSD students, the mean age was 22.72 and height and weight of the group was 177.78 and 79.78kg. Before the study took place participants completed PAR-Q and informed consent. 
Design 
The study analysed if Keiser peak power (PPO) can estimate Wingate performance, in theory participants with higher Keiser PPO would have better Wingate performance. 

Procedures 
Participants performed a standardised warm up prior to testing, the testing began with performing a Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA) ensuring legs are at 90°, participants then took part in a Wingate test, this was performed on the Monark Ergomedic 894 (Monark Exercise AB, Vansbro, Sweden) and involved an all-out sprint for 30 seconds.
Measure
Participants PPO was recorded from the Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA), the machine provided the data. The data required for the Wingate performance appeared on the software post-test, providing data such as mean power output (MPO). 
Data analysis 
The data gathered was analysed using the soft wear SPSS (IMB, version 31), a linear regression test was carried out R and R2 value were reported. 
Results 
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Figure 1: scatter graph showing correlation between Wingate MPO and Keiser PPO


Interpretation
The results presented show the correlation between Keiser PPO predicting Wingate performance, SPSS (IMB, version 31) provided an R value of .790 and an R square value of .625. This shows a strong positive correlation and means that in 62.5% of cases Keiser PP did predict Wingate performance. It is clear to see that as Keiser PP increased so did Wingate MPO. Linking to physiology it is well known that PPO is reached at the start of the Wingate test, and as PPO decreases there is a reduction in muscle pH, this has been linked to a reduction of anaerobic ATP production (Stewart et al., 2011). High levels of ATP-PC are necessary for high PPO in the Wingate test along with a supply of energy from glycolysis (Liu et al., 2025). Similarly, during the Keiser A300 Leg Press test (Keiser Corporation, Fresno, CA, USA), the same energy systems are used as it is a maximal effort for a short amount of time (Haff and Triplett, 2016). Fast twitch (type II) muscles fibres play a role in both tests; this is due to the type II fibres ability to supply the muscles with powerful and larger output than type I muscle fibres, however, type II fibres can only be maintained for short periods of time (Singh, 2022), hence why they are more dominant in these types of fitness tests. 
Reflection
The testing involved 16 university students, this is a good amount of participants however all of the participants are at different activity and training levels which could be a limitation as some individuals may be experienced when it comes to fitness testing and even being comfortable performing all out efforts. The testing method can be considered reliable as accurate equipment was used like the Wingate bike (Monark Exercise AB, Vansbro, Sweden) and the Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA) ensuring reliable values provided. It was ensured that all participants followed the same procedure and had the exact same rest times between the tests. However, testing was carried out by university students rather than fitness testing professionals, which could affect the reliability of the results. The Wingate test is commonly used in real-world performance setting, it is popular in sprint athletes for analyse their aerobic capacity (Liu et al., 2025).


Experiment 2: Is there a relationship between VO2max and Power Drop % on the Wingate?
Method
Participants 
This study involved 5 participants all UWTSD students and all participants were male; the mean age of the group was 22.6 and the mean height and weight was 178.4cm and 86.68kg prior to testing informed consent and PAR-Q was obtained. 
Design 
The purpose of this study was to understand if there is a relationship between VO2max and power drop % on the Wingate. 
Procedures 
Initially the participants took part in a standardised warm up , then a VO2max test was performed on the watt bike (Wattbike, Nottingham, UK) the bike was set to the correct height for the participants (hip height), throughout the test heart rate was taken using the HR monitor (Polar Electro Oy, Kempele, Finland). A Douglass bag (Hans Rudolph Inc., Shawnee, KS, USA) was used to collect expired air. The expired air was measured using Servomex gas analyser (Servomex Group Ltd, Crowborough, East Sussex, UK), dry gas meter (Harvard Apparatus, Holliston, MA, USA) and vacuum.  A Wingate test was also performed on the bike (Monark Exercise AB, Vansbro, Sweden) and involved an all-out sprint for 30 seconds; also set to the correct height. 
Measure
The data to calculate VO2max was participants rate of preserved exhaustion (RPE), and a 30s sample of exhaled air was measured using the Douglass bags (Hans Rudolph Inc., Shawnee, KS, USA), this was used to measure oxygen consumption. A formula was used to calculate VO2max. The data required for the Wingate performance appeared on the software post-test.
Data analysis
The results were analysed using SPSS (IMB, version 31), a Pearsons correlation test was carried out mean, standard deviation and R value are reported.



Results 
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Figure 2: Scatter graph showing relationship between Vo2Max and power drop %
Interpretation 
From the results above it is clear to see that there is no statistical significance, the value of significance was .415. The R value is –o.479 showing a negative correlation between the variables. This suggests that there is no relationship between vo2max and power drop % during the Wingate test. Other studies have also found similar results, due to Vo2max measuring maximum oxygen consumption, this does not change depending on intensity or higher workload (Buttar, Saboo & Kacker, 2019). Whereas the power drop % measures the power that has been lost after PP is reached (Castañeda-Babarro, 2021). In a way both tests measure opposite variables which could explain why there is no positive relationship. 
Reflection
A limitation to this study could be that on the Wingate bike the least valid data set provided is the power drop % (Castañeda-Babarro, 2021), this could suggest that the data we have imported into SPSS (IMB, version 31) could be unreliable, leading to inaccurate results and statistics. Also, there were only 5 participants who took part in the study, all of whom are at different fitness and training levels, but all completing a sport and healthy living degree, meaning it isn't particularly generalised. However, a positive of this study is that the proper equipment was used to get these measures such as the Wattbike (Wattbike, Nottingham, UK) and the Wingate bike (Monark Exercise AB, Vansbro, Sweden), ensuring tests were completed properly. 
Experiment 3: Is there a difference in 10m sprint performance between males and females?
Method
Participants 
A comparative study was conducted involving a group of 15 UWTSD students 8 of which being female, the mean age was 21 and height and weight of the group was 169.6cm and 71.4kg. before testing participants completed PAR-Q and informed consent.
Design 
This experiment was conducted to establish if there is a difference between males and females regarding a 10m sprint time. It is suggested that males on average have a quicker 10m sprint compared to women. 
Procedures 
Prior to testing a standardised warm up was completed. Participants completed a 10m sprint 3 times and the best time was recorded using the browser timing systems (Brower Timing Systems, Draper, UT, USA). 
Measure
The fastest time from the 3 attempts was recorded and the mean and standard deviation was calculated separately for males and females. 
Data analysis
The analysis of this data was conducted through SPSS (IMB, version 31), using an independent T test to establish the mean, standard deviation and the P value. 




Results 
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Figure 3: Bar graph showing comparison of means and standard deviation in males and females sprint times

Interpretation 
From the results it is clear to see that there is no significant difference between males and females 10m sprint time, SPSS (IMB, version 31) showed that the significance was .688. Despite this the standard deviation is small which means the values are close to the mean score, and all participants fall into similar grouping. This is contradicted by Mirkov et al. (2020) who explains that males have a stronger “block start” performance along with better acceleration, suggesting males should have a quicker sprint time than females. Similarly, Soydan et al. (2018) explains that males have greater sprint performance due to their higher overall peak power and mean power. There are a few reasons why this experiment caused no significance could be due to a lack of participants, or possibly because the demographic of the participants, they are all physically active and healthy. 
Reflection 
A positive of the test that was carried out was that it involved 8 females and 7 males (15 participants overall), this is good for this question specifically as there wasn't a huge difference in the amounts of males or females. However, the reliability of this experiment could be questioned due to it contradicting majority of the research that has been done regarding males being quicker than females. Also, in theory everyone should have completed 3 sprints however we aren't sure if everyone did 3 sprints or just 1 or 2. The testing was conducted by university students, this could provide inaccuracy's in the results as a professional was not involved in the testing, which could reduce the quality of standardisation. An accuracy of the study was that the experiment used appropriate equipment being the light gates, this ensures accurate timing, similarly these gates were set up after the 10m was measured out ensuring the distance ran was the same for all participants. This test could be used in research in exercise science for example, researchers may want to compare training adaptions and hormone influences on performance. Many studies have been conducted to understand sport performance due to estrogen and progesterone levels compared to testosterone (Lebrun, Joyce and Constantini, 2020). 
Conclusion
All three experiments were conducted successfully and analysed through SPSS (IMB, version 31) using different tests which were a liner regression, Pearsons's correlation and an independent T test, out of the 3 experiments only one of them was significant, which was experiment 1 “Does Keiser Peak Power Predict Wingate Performance?”. Both experiment one and three had a good number of participants whereas experiment two only had 5. All the experiments results were linked to relevant physiological principles, despite the last one contradicting most of the research regarding male's vs females sprint time. A comparison for all 3 experiments was that they used university students who are all part of a sport and healthy living course. 
Overall, I feel more confident in designing different types of experiments and conducting smaller scale projects. However, linking the findings to relevant physiology and analysing the data I found difficult, despite this I am more confident in conducting analysis through SPSS (IMB, version 31) and understanding what tests need to be used and how to analyse different values such as significance, P value and the R/R2.
Word count – 2123.
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Figure 1: scatter graph showing correlation between Wingate MPO and Keiser PPO
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Figure 2: Scatter graph showing relationship between Vo2Max and power drop %
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Figure 3: Bar graph showing comparison of means and standard deviation in males and females sprint times
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