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Experimental portfolio 

Introduction 
[bookmark: _Int_rRf5QOoR]The purpose of designing the portfolio is to builder a deeper understanding of the three experiments that were undertaken. The portfolio will allow for a foundation to be built off to present the experiments in a creative and professional manner. Holding physiological experiments allows for an evaluation of the individuals bodily functions and ability, which can provide an overall understanding of the individuals health and well-being (Haff and Dumke, 2022, p. 2). Three experiments have been chosen to test a variety of variables. Experiment one will assess if ‘Keiser Peak Power can predict Wingate Performance’. The aim of experiment one is to determine the relationship between both variables and how close or different that relationship is. Experiment two will determine 'Is there a relationship between VO2max and Power Drop % on the Wingate'. The aim of experiment to is evaluate the correlation between VO2max and Power Drop % to determine if participants with a higher VO2max will fatigue less on the Wingate test, or if they have a lower VO2max will they fatigue quicker on the Wingate and or if there is no correlation. The third and final experiment is to outline ‘Is there a difference in the 10m sprint performance between males and females?’ The general aim of this study is to analyse the data to see if men or women score faster on the 10m sprint. 
All experiments will have data collected in person through completing these experiments and will be analysed through a software, SPSS statistics (IMB, Version 31).








Experimental sections: 
Experiment 1: Does Keiser Peak Power Predict Wingate Performance?
Method: 
Participants:
15 university students (12 males) aged 19-29 (mean age = 22.72 years) participated in this study. All heights and weights were recorded (mean height= 177.78cm and mean weight= 79.78kg). All participants completed an informed consent and a standardised warm up prior to beginning the study.

Design: 
This study examines whether the participants performance on the Keiser leg press (Keiser, Fresno, USA) will predict their performance on the Wingate. This will be determined by the level of resistance on the Keiser and overall power on the Wingate. 

Procedures: 
[bookmark: _Int_vlTr4lT4]When completing the Keiser leg press (Keiser, Fresno, USA), the participants produced short sharp movements outwards extending the legs as hard and fast as possible to measure peak power. Following the procedure of the Wingate (Monark Exercise AB, Vansbro, Sweden)., details of the participants such as age, weight and gender were put into a soft wear connected to the bike which provides the testers with a specific weight to be added onto the bike. All is subject to the participant and their details.

Measures: 
[bookmark: _Int_c5LyN6Ma]The participants completed the Keiser leg press (Keiser, Fresno, USA) first through ensuring their legs were at a 90-degree angle from the knee using a goniometer and set the resistance at a comfortable beginning weight. The participants repeat the same movements, as the resistance increases until they are no longer progressing. After sufficient rest the participants complete the Wingate test. The Wingate is an all-out 30 second test, with maximal effort to evaluate peak power output. This test was completed on the Wingate bike (Monark Exercise AB, Vansbro, Sweden).

Data analysis: 
The data was analysed through SPSS (IMB, Version 31). Mean and standard deviation (SD) were recorded. A liner regression test was conducted. 

Results:
Significant value was R2 .625, therefore the statistical significance was 62.5% accurate which demonstrates a positive correlation.
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Figure 1: Scatter graph presenting Keiser Peak Power against Wingate Performance

Interpretation: 
[bookmark: _Int_iEh3855X][bookmark: _Int_5UK92HFc]Figure 1 demonstrates a positive linear correlation, meaning the participants who have a higher peak power on the Keiser leg press (Keiser, Fresno, USA) also maintain a higher average power on the Wingate (Monark Exercise AB, Vansbro, Sweden). Relating to physiology, Wingate total power output is total anaerobic capacity, including both ATP-PC and glycolytic systems (Poli, Miyagi and Zagatto, 2021), yet Keiser peak power holds ATP-PC and explosive power. For the participants to withhold high peak power output and sustain it, they would most likely have a higher percentage of type 2 muscle fibres and a high level of phosphocreatine stores to replenish the ATP-PC rapidly (Wackwitz et al., 2024). This is further supported by Serrano et al., (2019) as they also stated how weightlifters who have higher levels of type 2 muscle fibres produce more force rapidly than other who do not. 

Reflections:
[bookmark: _Int_Wk9fNF0q]When reviewing the reliability of this experiment it is clear that the tests are well established and validated when comparing them to other experiments. This allows for clarity in the results as it provides the testers with confidence in their experiment. Both tests followed standardised procedures and included a standardised warm up. The Keiser Leg Press (Keiser, Fresno, USA) followed the procedures of a 90-degree knee angle and rest in between each press. Both results were put onto SPSS Statistics and analysed through the soft wear. All these standardised procedures allow for less inconsistencies in the results, providing a more accurate analysis. 
[bookmark: _Int_seiuqPAK]The limitation of this experiment is demonstrated through the participant selection as the majority of the participants are males, this could cause for limited generalisability. This could skew the results and show an error when analysing. The varying age group could massively affect the results due to the older the participant the more potential experience they may have, the physically stronger they could be, all causing potential issues when analysing the data.








Experiment 2: Is there a relationship between VO2max and Power Drop % on the Wingate? 
Method:
Participants: 
5 university students (all males) aged 19 to 26 participated in the study (mean age = 22.6 years). Height and weight were recorded (mean height = 178.4cm and mean weigh = 86.68kg). All participants completed an informed consent and a standardised warm up prior to beginning the study.

Design: 
This study examines whether participants Vo2max score will compare to the Power drop percentage on the Wingate (Monark Exercise AB, Vansbro, Sweden). This will be determined by completing both tests and analysing the results to see if there is a relationship.

Procedures:
[bookmark: _Int_p1faEUNa]The experiment began with a Vo2max test on the Watt bike (Wattbike, Nottingham, UK). Participants needed to ensure the bike was set up correctly specific to their height e.g. ensuring bike seat is around hip height. The participants must cycle on a wattbike (Wattbike, Nottingham, UK), every minute the intensity increased. This was subject to the participant as the increments of intensity was determined by the participants. This test was conducted in small groups as rate of preserved exhaustion (RPE) and heart rate monitor (Polar Electro Oy, Kempele, Finland) was measured and a 30 second breath test of expired air using the Douglas bag (Hans Roudolph, Kansas, USA), a nose clip and the Mouthpiece (Hans Roudolph, Kansas, USA) was recorded at the end. The expired air was evacuated through the Servomex Gas Analyser (Servomex Group Ltd, Crowborough, East Sussex, UK) and then evacuated through the Dry Gas Meter (Havard Apparatus, Holliston, MA, USA).The Wingate experiment was completed which is an all-out 30 second test, with maximal effort to evaluate peak power output. This test was completed on the Wingate bike (Monark Exercise AB, Vansbro, Sweden). A spread sheet of the results will appear showing Power Drop %. This demonstrated what percentage was lost from maximal power to the lowest power, essentially how quickly they fatigued.

Measures:
Participants completed the Vo2 max test through describing their RPE and taking a 30 second breath test of expired air through the Douglas bags (Hans Roudolph, Kansas, USA). The data required for the Wingate test was connected to a soft wear that provided average power output for each participant and power drop %. 

Results:
The R value of this experiment was –0.479 demonstrating its negative relationship between the two variables. 
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Figure 2: Scatter graph demonstrating the relationship between Vo2max and Power Drop % on the Wingate.

Data analysis:
Data was analysed through SPSS (IMB, Version 31). Mean and standard deviation was recorded through a Pearsons correlation test. There was no significant value shown in the results.

Interpretation: 
[bookmark: _Int_J0SpOj9d][bookmark: _Int_ZCO8OzM6][bookmark: _Int_y3CD8Q8f]Through analysing the data, it was clear that there was no statistical significance through testing with a Pearsons correlation on SPSS (IMB, Version 31). This demonstrates that individuals that have a good Vo2max score, will not necessarily have a lower power drop % on the Wingate test. The Wingate test is predominantly anaerobic and therefore uses ATP-PC systems. If participants had poor ATP-PC stores it could negatively affect the results (Zhao et al., (2025). As the Vo2max test will measure total aerobic capacities and the Wingate assesses power lost after reaching their maximal power, they are testing opposite factors. This is could the primary reason why there was no statistical significance. 

Reflections:
[bookmark: _Int_0AS9uiPb]Through a thorough analysis of the experiment the Wingate test is proven to be a well-established and validated test and piece of equipment, demonstrating the reliability of the test. This is further supported through the use of the Douglas bags, another well-known established test. The limitations of this study show that having a small sample size that are at all difference levels of training and especially ages can have a detrimental impact on the results, making them unreliable. According to Castaneda-Babarro (2021) the power drop % is the least reliable factor of the results that is provided through the Wingate assessment.









Experiment 3: Is there a difference in 10m sprint performance between males and females? 
Method:
Participants: 
15 university students (7 females) aged 19-24 participated in this study (mean age = 21.0 years). Height and weight were recorded (mean height = 169.6cm and mean weight = 71.4kg). All participants completed an informed consent and a standardised warm up prior to beginning the study.

Design: 
Light gates (Brower Timing System, Draper, UT, USA) were used to measure a 10m distance on a 3G pitch which were connected to a stop clock on an I-Pad. One at a time, each participant would run as fast as possible from the starting point to the finish line. Time was recorded.

Procedures: 
[bookmark: _Int_ULWYsaiH]When the participants completed this test there was no run up allowed, it was from the starting line. All participants had to use maximal speed to get the lowest time possible. This test was repeated 3 times and the quickest time was recorded. 

Measures: 
The participants sprint time was measured through ensuring there was an individual overlooking the beginning sprint position. This was vital to ensure the participants had no run up and that the light gates (Brower Timing System, Draper, UT, USA) worked effectively. Once completed the sprint the stop clock would stop automatically, as it was connected to the final light gate, and the time would be recorded to be analysed and compared to others.

Data analysis: 
The data was analysed through SPSS (IMB, Version 31). Mean and standard deviation (SD) were recorded (Figure 3). An independent T- test was conducted. Statistical significance was set at <0.05, however the test shown there was no significant difference as the result was .688.

Results:
[image: ]
Figure 3: Bar chart demonstrating any differences between male and females on a 10m sprint.

Interpretation: 
Figure 3 demonstrates that males produced a slightly faster sprint time then females yet, this difference was so small it was not statistically significantly. Having a higher total muscle mass can allow for a greater force produced, therefore a quicker start and faster sprint (Miller et al., 2024). Typically, males have a higher muscle mass, pre-empting that males would of have a lower sprint time, yet as this test was 10m long, there was less chance to measure true speed and more likely measured acceleration. Having a higher level of type 2 muscle fibres will allow for a more explosive burst, therefore an overall lower time (James., et al 2025).

Reflections: 
When analysis the study is demonstrates an equal split between males and females (7 females and 8 males). This allows for a more accurate result as the test was determining the potential difference between men and women on a 10m sprint. Enhancing the reliability of the study, the light gates are well validated and well used in academic and professional experiments, highlighting the quality of equipment. 
As this was a 10m sprint with no run up allowed it caused for the results to measure acceleration rather than true speed, this could skew the results and not show true accuracy. This study had a particularly small sample size (15 participants); therefore, this could cause for a higher chance of error in the results as it was not widely tested. Allowing for a larger sample group will allow for more inconsistency to truly determine if there is a difference.

Conclusions 
[bookmark: _Int_FWCFRnYL][bookmark: _Int_ypRqKtJo]This portfolio aimed to investigate three different physiological experiments including. The first experiment (Does Keiser Peak Power Predict Wingate Performance?) found a strong positive correlation (R2 = .688) between both variables indicating that explosive lower-body power is a significant indicator of anaerobic capacity. The strong association between the two tests can be explained by their heavy reliance on the ATP-PC system and fast-twitch muscle fibres. In contrast, experiment 2 (Is there a relationship between Vo2max and Power Drop % on the Wingate?) found no significant relationship between Vo2max and Wingate power drop %. This likely reflects on the energy system specificity as Vo2max measures aerobic capacity, whereas the Wingate assesses anaerobic power and fatigue. Similarly, experiment 3 held no significance in the results. This implies that, theoretical predictions such as increased muscle mass resulting in faster sprint times (typically in males) do not necessarily provide statistically significant results.
When analysing the design of the experiments and that part I took in this, I feel overall more confident in designing smaller scale experiments and I have more confidence in the use of SPSS and how to run a test on the soft wear. 
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Figure 3: Bar chart demonstrating any differences between male and females on a 10m
sprint.
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Figure 1: Scatter graph presenting Keiser Peak Power against Wingate Performance
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