Introduction 
The purpose of this portfolio is to demonstrate understanding and application of physiological testing methods through three mini-experiments investigating relationships between strength, power, and aerobic capacity. Each experiment required data collection, analysis, and interpretation grounded in physiological theory and practical laboratory skills. Experiment 1 examined whether peak power measured using a Keiser leg press could predict peak power obtained from the Wingate anaerobic cycling test. The aim was to determine whether a resistance-based assessment could serve as a proxy for cycling anaerobic performance. Experiment 2 investigated the relationship between maximal oxygen uptake (VO2 max) and Wingate peak power. This experiment explored the interaction between aerobic capacity and anaerobic power output. Experiment 3 evaluated whether there was a difference between males and females in lower-body peak power.  
Physiological testing provides objective measurements of how the body responds to exercise, allowing performance and health to be assessed scientifically rather than through subjective observation. In sport, it is used to profile athletes, identify physiological strengths and weaknesses, monitor training adaptations, and inform evidence-based training programmes tailored to performance demands. Within exercise and fitness settings, physiological testing supports individualised exercise prescription by determining appropriate training intensities and tracking progress safely, helping to maximise improvements while reducing the risk of injury or overtraining. In health and clinical contexts, physiological assessments are valuable for evaluating cardiovascular and metabolic fitness, identifying potential health risks, and monitoring rehabilitation outcomes, with measures such as cardiorespiratory fitness strongly associated with reduced disease risk and improved long-term health. Overall, physiological testing bridges scientific assessment and practical application, providing reliable data that enhances performance optimisation, safe exercise participation, and health and injury management.
Experimental Sections
[bookmark: OLE_LINK2]Experiment 1 - Does Keiser Peak Power help predict Wingate Peak Power?
Method Summary
16 participants completed a Keiser leg press test (Keiser A300 Leg Press, Keiser Corporation, USA)  followed by a Wingate anaerobic cycling test (Monark Ergomedic 894E cycle ergometer, Monark Exercise AB, Sweden). Keiser test was performed after a 5 minute RAMP warm up and was done in the built-in 10-repetition (10RM) protocol mode, with participants positioned at approximately 90° knee flexion. Peak power was recorded at the highest output point. After a 10-minute passive recovery period, participants completed a 30-second Wingate test using resistance equivalent to 7.5% of body mass, consistent with the original Bar-Or protocol. Peak power (W) and mean power (W) were recorded. The aim was to determine whether lower-body power measured during resistance exercise predicts anaerobic performance. 
I assisted with participant setup, ensuring correct seat positioning and knee angle alignment on the Keiser machine. During the Wingate test, I monitored cadence and provided verbal encouragement to maximise effort while recording peak power outputs. I also helped verify body mass calculations to ensure correct resistance loading on the wingate cycle ergometer.
Results
Group data indicated that individuals producing higher Keiser peak power generally demonstrated higher Wingate peak power values. Mean Wingate peak power exceeded mean Keiser power outputs, reflecting modality differences and greater contribution of momentum during cycling. Correlation analysis demonstrated a moderate-to-strong positive relationship between Keiser and Wingate peak power because it had a positive r value. 

Figure 1- Wingate and Keiser Peak Power
A scatter graph (figure 1) shows an upward linear trend, supporting predictive assosiation across 15 participants, indicating that participants who scored higher on keiser peak power generally also demonstrated higher peak power during the wingate. 

	Model (dependent variable)
	R
(Correlation Coefficient)
	R Square
(Explained Variance)
	Sig.
(Statistical Significance)

	Wingate Peak
	.955
	.913
	<.001


Table 1 – Wingate and Keiser Peak Power
R represents the strength of the relationship between keiser peak power and wingate peak power. The value of .955 shows that there is a very strong correlation. R square is how much the variation in wingate peak power is explained by the model. The value of .913 means that the model explains 91.3% of the differences in wingate peak power between participants which is a high explanatory value. The significance value is <.001 which means it is highly significant, suggesing that it is highly unlikey that the relationship between each test is  due to random chance. 
Interpretation and Reflection
Both tests rely heavily on ATP-PC energy system contribution and rapid motor unit recruitment (Ulupinar et al., 2024). Individuals with greater type II muscle fibre recruitment capacity can generate higher force and rate of force development, explaining the observed relationship . However, differences arise due to movement specificity. The Wingate test involves cyclic contractions, elastic energy transfer, and coordination patterns distinct from the leg press. Consequently, Keiser power cannot perfectly predict Wingate outcomes despite physiological overlap.
The Keiser test demonstrated strong practicality and safety compared with maximal cycling efforts, suggesting usefulness in applied environments where fatigue or injury risk must be minimised. Additionally, absolute power values were analysed rather than relative power, which would give lighter participants a disadvantage and limit performance comparisons.
Limitations included variation in participant motivation and absolute power measures not accounting for body mass differences. In practice, Keiser testing could provide a rapid screening tool for lower body power in team sports, while Wingate testing remains preferable for anaerobic performance profiling. Having an extreamly high R value may partly reflect on the sample size. Having a smaller sample of participants can mean that the correlation strength is increased, whilst also reducing the generalisability to other populations. 
Experiment 2 – Is there a relationship between VO2 max and Wingate Peak Power?
Method Summary
[bookmark: OLE_LINK1]12 participants completed a 5 minute ramp warm up followed by the VO2 max test to exhaustion on a Wattbike Atom bike (Wattbike Atom, Wattbike AtomX, Wattbike Ltd, Nottingham, UK), starting on RPE 8 with 20W increasde every minute. Expired gases was collected in the last minute of the test using a Douglas Bag system (Hans Rudolph Inc., USA), a Harvard DGM1 Dry Gas Meter and a Servomex miniHF 5200 Gas Analyser. A Hans Rudolph 2700 series mouthpiece enabled breath collection into the Douglas bag. VO2 max was calculated from expired gas. Wingate data was collected on a separate day following the same warm up protocol. The aim was to investigate whether aerobic capacity relates to anaerobic peak power production. 
I assisted with Douglas bag switching, ensuring correct timing intervals and preventing gas leakage. I also recorded heart rate and RPE values during the test and supported calibration procedures for the gas analyser.

Results
Data demonstrated weak-to-moderate correlations between VO2 max (relative values) and Wingate peak power. Some participants with high aerobic capacity produced high peak power, but several exceptions were observed.

Figure 2 – VO2 Max and Wingate Peak Power
Scatter analysis shows a positive relationship between wingate peak power and VO2 max. Participants with lower VO2 max values tend to have lower pwingate peak power, and those with higher VO2 max have higher wingate peak power. However, the data points are scattered around the graph, suggesting that the relationship between both tests is there but it is not strong. 
	Correlations

	
	VO2max
	Peak Power

	VO2max
	Pearson Correlation
	1
	.571

	
	Sig. (2-tailed)
	
	.042

	Peak Power
	Pearson Correlation
	.571
	1

	
	Sig. (2-tailed)
	.042
	


Table 2 – Correlation table
The pearson correlation coefficient is r=.571 meaning that as VO2 max increases, wingate peak power also tends to increase, showing a correlation.  The significance value is p=.042 which shows that the relationship is statistically insignificant, however, it is still unlikely that the increase and relationship between both tests is due to coincidence. 
Interpretation and reflection
VO2 max reflects cardiovascular and mitochondrial capacity, whereas Wingate peak power depends primarily on phosphagen availability, neuromuscular activation and fast twitch fibre composition (Carrier et al., 2023) (Wang & Zong, 2024). Although aerobic fitness may support recovery between efforts and influence mean power, it is not the primary determinant of peak anaerobic output. This aligns with physiological models distinguishing aerobic and anaerobic energy system dominance.
Gas analysis procedures were technically demanding, highlighting the importance of calibration and airtight sampling. Small measurement errors could substantially influence VO2 calculations (Iannetta et al., 2023). Limitations included participant pacing strategies during tests, potential underestimation if true VO2 plateau was not achieved and inter individual differences in motivation.
Experiment 3 – Is there a difference between male and female counter movement jump peak power scores?
Method Summary
15 participants did a standardised 5 minute ramp warm up prior to completing the CMJ on the force platform (FP8 2003, HUR Oy, Kokkola, Finland). Participants had their hands on hips and completed 3 jumps, the best score was recorded for each participant. The aim of the experiment was to compare lower body peak power between males and females. 
My role included taking part in the test and collecting my results, supervising participants during testing, and helping run the test.
Results 
An independent t test showed that there was a statistically significant difference between male and females peak power.
	Variable
	Sex
	Mean (W)
	Std. Deviation (W)

	CMJ Peak Power
	1 (Female)
	2805.53
	743.49

	
	2 (Male)
	4039.74
	1218.72


Table 3 – CMJ Peak power in males and females
Male participants achieved a much greater mean CMJ peak power at 4039.74 W than the femlaes of the group that achieved a mean of 2805.53 W. The difference between both groups was 1234.21 W, indicating a higher explosive force production in males. The variability of peak power in males was 4039.74 ± 1218.72 W, compared to 2805.53 ± 743.49 W in females. This suggests a wider range of power abilities within the males than females. P < .001 which strongly suggests that the difference between both groups is not due to chance and the results are statistically significant. Cohen’s d is 1.23 showing that there is a large effect size between males and females.

Figure 3 – Standard deviation bar chart 
Figure 3 displays the standard deviaiton in each group and shows the difference between peak power using bars. It shows that the male scores varied between approximately 4100 W ± 1200 W and female scores varied between approximately 2800 W ± 700 W. 
Interpretation and reflection
The findings indicate that male participants generated significantly more CMJ peak power compared to females. This aligns with already established principles relating to neuromuscular performance and sex based biological differences. Peak power depends on force generation and contraction velocity (Lin, Goldstein and Schroeder, 2025). Males generally have a higher lower limb mass and a larger muscle cross sectional area due to higher testosterone levels, which allows more force production (Handelsman, Hirschberg and Bermon, 2024). Males also typically have more type II fast twitch fibres which produce force more rapidly. This also makes them better suited to explosive tasks, such as a counter movement jump. Using an objective measurement system improved accuracy of the test, and using a standardised ramp warm up increased reliability acorss the participants. 
Conclusion 
Across the three experiments, distinct but interconnected physiological relationships between strength, anaerobic power, and aerobic capacity were observed.Experiment 1 demonstrated that resistance-based power assessments moderately predict anaerobic cycling performance, highlighting shared neuromuscular determinants while reinforcing the principle of movement specificity. Experiment 2 showed limited association between VO₂max and peak anaerobic power, emphasising the relative independence of aerobic and anaerobic energy systems. In contrast, Experiment 3 revealed a strong difference between male and female CMJ peak power performance, supporting established strength and power theories between males and females.
Together, the findings illustrate that athletic performance cannot be explained by a single physiological variable. Instead, performance emerges from interactions between metabolic capacity, neuromuscular function, and biomechanical efficiency. Comprehensive athlete profiling therefore requires multiple complementary assessments.
Through conducting these experiments, my understanding of physiological testing progressed substantially. I developed practical skills in equipment setup, calibration, and participant standardisation while recognising how methodological errors influence data interpretation. I also gained greater appreciation for selecting appropriate statistical analyses, distinguishing between comparisons (t-tests) and relationships (correlation analysis). 
Another important insight that I have gained throughout this portfolio is the role of reliability and individual variability in testing. The difference in group results on a variety of tests highlighted to me the importance of training history, participant motivation and fatigue status because they can all have a huge influence on the participants results. Most importantly, the portfolio reinforced the importance of translating laboratory data into applied decision-making. Physiological testing is most valuable when results inform training prescription, performance monitoring, and long-term athlete development.
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