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This portfolio aims to examine the application and interpretation of physiological testing methods relevant to sport performance and health. The purpose of conducting three mini-experiments is to evaluate whether specific laboratory-based measures meaningfully predict functional performance outcomes and to critically analyse the strengths and limitations of these testing approaches.
Physiological testing is fundamental in sport, exercise and health settings because it provides objective data on how the body responds to physical stress. These measures allow practitioners to evaluate aerobic capacity, anaerobic power, muscular strength, and neuromuscular performance, which underpin athletic performance and general health. For instance, V02 max is widely recognised as a strong indicator of cardiorespiratory fitness and is associated with reduced cardiovascular and all-cause mortality (Blair et al., 1989; Ross et al., 2016). Anaerobic and strength assessments help inform training prescriptions, monitor adaptation, and identify performance limitations (Suchomel et al,2016). In the health context, physiological testing supports risk stratification, exercise prescription, and rehabilitation monitoring, forming a cornerstone of evidence-based practice (Garber et al., 2011). Without structured testing, training and intervention strategies would rely on assumptions rather than measurable evidence.

The first experiment investigates whether peak power measured using the Keiser Leg Press predicts performance in the Wingate Test, assessing the relationship between isolated peak power and sustained anaerobic output.

The second experiment examines sex differences in V02 max, comparing absolute and relative values to explore the influence of body mass and physiological scaling.

The third experiment evaluates whether strength (leg-back dynamometer) or absolute power (Keiser) better predicts countermovement jump performance, exploring the determinants of explosive lower-body function.









Experiment 1: Wingate & Keiser experiment - Does Keiser peak power predict Wingate performance?
Method:
The aim of this part of the study was to investigate whether peak power measured on the Keiser A300 Leg press (Keiser Corporation, Fresno, CA, USA) could predict Wingate anaerobic performance. As both assessments depend on rapid lower-limb force production and high neuromuscular activation, the studies endeavour to determine whether maximal concentric leg press power was associated with peak cycling power output.
Following a standardised warm-up, maximal explosive repetitions were done on the Keiser leg press with a predefined resistance. The participants were instructed to push as hard and as quickly as possible during the concentric phase, while the machine display recorded peak power output (W). Adequate rest times were provided between attempts to reduce tiredness.
My role in the data collection process was a participant. I completed the warm-up and maximal leg press trials according to the given protocol, ensuring maximal effort during each repetition to produce valid and reliable performance data.
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Interpretation:
The scatterplot revealed a clear positive linear association between Keiser Peak Power and Wingate Peak Power Output (PPO), indicating that people with higher leg press explosive power also had higher peak power during the Wingate test. This lends support to the idea that lower-limb peak power measured by pneumatic resistance can predict anaerobic cycling performance.
From a physiological standpoint, both evaluations depend primarily on rapid motor-unit recruitment and high rates of force development. Type II (fast-twitch) muscle fibres, which produce high force at high contraction velocities but tire quickly, significantly affect peak power production. The observed association implies that this advantage was expressed in both modalities by those with higher neuromuscular capacity, specifically the power to recruit large motor units effectively.
Nonetheless, some variation around the regression line suggests that maximal concentric strength is not the only factor influencing performance. Movement specificity, intermuscular coordination, and anaerobic glycolytic contribution are all included in the Wingate test. Therefore, anaerobic cycling performance remains multifactorial, even though Keiser peak power appears to be a good predictor of Wingate PPO.
Reflections:
The results table reveals a positive trend between Keiser Peak Power (mean = 901.88 W) and Wingate PPO (mean = 977.87 W). Participants with the highest Keiser outputs, 1788W and 1226 W, also had the highest Wingate PPO values (1617W and 1265.54W), confirming the prediction. This improves the Keiser's accuracy as a field indication of anaerobic power. However, the variety in the data reveals limits. One participant produced 360W on the Keiser but 624.7W on the Wingate, indicating that movement specificity and cycling familiarity influence outcomes.
However, significant variation around the regression line suggests that performance is governed by factors beyond peak concentric strength. The Wingate test also measures movement specificity, intermuscular coordination, and the contribution of anaerobic glycolysis. As a result, whereas Keiser’s peak power appears to be a good predictor of Wingate PPO, anaerobic cycling performance is covariant.




Experiment 2: V02 MAX - Is there a male - female difference in VO2max? Does it differ between absolute and relative values?
Method:
The aim of this part of the study was to evaluate short-distance acceleration by measuring maximal sprint performance over 10 m. As acceleration depends on rapid force production, neuromuscular activation, and efficient stride mechanics, this test was selected to examine an individual’s ability to generate explosive lower‑limb power from a standing start. The protocol provided a controlled way to assess early-phase sprint performance in a sport-specific context.
Following a standardised dynamic warm-up, participants completed three maximal 10 m sprints on an indoor surface. Each sprint began from a standing start positioned 0.5 m behind the first timing gate, and two minutes of rest were provided between attempts to minimise fatigue. Sprint time (s) was recorded using the Brower Timing Systems Timing Gates (Brower Timing Systems, Draper, UT, USA)
My role in the data collection process was as a participant. I completed the warm-up and all sprint trials according to the protocol, ensuring maximal effort during each attempt to produce valid and reliable performance data.
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Interpretation:
The findings indicate that male participants exhibited higher absolute VO₂max than female participants. This observation highlights the well-documented physiological differences between genders. Typically, males have greater body size, higher skeletal muscle mass, larger cardiac dimensions, and higher haemoglobin levels, all of which contribute to enhanced maximal cardiac output and oxygen transport capacity. 

Consequently, males are generally able to utilise a larger total volume of oxygen during peak exercise, resulting in elevated absolute VO2 max values. However, when VO2 max is expressed in relation to body mass, the disparity between males and females diminishes. 
Relative VO2 max accounts for body weight, offering a more precise comparison of aerobic fitness among individuals of varying sizes. This implies that while males have a higher overall oxygen uptake capacity, females may exhibit comparable aerobic efficiency when body mass is factored in. Regarding the 10m sprint test, aerobic capacity plays a lesser role, as sprint performance is primarily driven by the phosphocreatine energy system and the recruitment of fast-twitch muscle fibres. Nonetheless, a higher VO2 max could facilitate quicker recovery between successive sprint efforts.
Reflections:
The VO2max test is a useful measure of participants' aerobic capacity, but some factors can influence the accuracy and reliability of the results. Although VO2max is widely recognised as an effective indicator of maximum aerobic capacity, the values obtained may be influenced by the participant's motivation and willingness to make maximal efforts during testing. If individuals stop before reaching true exhaustion, the recorded VO2max may underestimate their actual aerobic capacity (Bassett & Howley, 2000). 

Other factors, such as fatigue, previous physical activity, water content, and fitness equipment, can also influence performance. In addition, the accuracy of the results depends on proper calibration of the gas analysis equipment and appropriate use of masks for measuring oxygen consumption (Midgley, McNaughton & Jones, 2007). Despite these limitations, the results provide valuable insight into the differences in aerobic capacity between individuals. 
In real-world performance settings, VO2max data help coaches assess the athlete's endurance and monitor the adaptations to aerobic training (McArdle, Katch & Katch, 2015). In the health and fitness contexts, VO2max measurements are commonly used to evaluate cardiovascular performance and guide exercise guidelines aimed at improving aerobic health and reducing the risk of cardiovascular disease.


















Experiment 3: Speed-power - Does absolute strength (leg-back dyno) or absolute power (Keiser) best predict CMJ performance?
Method:
The aim of this part of the study was to examine whether absolute power produced on the Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA) could predict countermovement jump (CMJ) performance. As both tasks rely on rapid lower‑limb force production and high neuromuscular activation, the protocol was designed to determine whether maximal concentric leg‑press power was associated with vertical jump height.
Following a standardised warm-up, participants completed maximal explosive repetitions on the Keiser leg press using a predefined resistance. They were instructed to push as hard and as quickly as possible during the concentric phase while peak power output (W) was recorded. Participants then performed three CMJs on a force platform, with adequate rest between attempts.
My role in the data collection process was as a participant. I completed the warm-up, leg‑press trials, and CMJs according to the protocol, ensuring maximal effort to produce valid and reliable performance data.
Results:
[image: img.png]Interpretation:
The scatter plot demonstrates a positive correlation between Keiser leg-press peak power and countermovement jump (CMJ) height. Individuals who generated more absolute power on the Keiser tended to reach higher jump heights, implying that maximal concentric force production contributes significantly to explosive vertical performance. This trend is consistent with physiological principles, as both activities require rapid recruitment of type II muscle fibres, high motor unit firing rates, and swift force generation throughout the stretch-shortening cycle.
Athletes with higher absolute power are better at producing high ground-reaction forces in a short period of time, as the CMJ demands a smooth transition from eccentric to concentric movement. The Keiser leg press assesses the ability to create force against resistance, indicating lower-limb neuromuscular strength. The data point clustering demonstrates heterogeneity, implying that, while strength is a strong predictor, technique, tendon stiffness, and coordination also affect CMJ height.
The graph suggests a strong correlation between absolute leg-press strength and vertical jump performance, as both require quick force production.
Reflections:
One important takeaway from this testing procedure is that, although both the Keiser leg-press and the CMJ measure lower-limb power, consistent technique and equipment calibration are crucial to the correctness of the results. Although the Keiser offers dependable peak-power values, output might be affected by slight variations in foot positioning or effort. Like this, arm-swing timing, coordination, and movement familiarity can all affect CMJ performance, potentially decreasing consistency across attempts. The results' ability to be reliably generalised is further hampered by the small sample size and the exclusive use of absolute power rather than relative power.
The findings have significant practical value despite these drawbacks. Keiser peak-power ratings are a quick and easy way for coaches to assess an athlete's explosive potential. They can be used to track training progress or identify athletes who can benefit from strength-power or plyometric therapies. Leg-press power gains may indicate improved functional ability in health or rehabilitation settings, facilitating safer and more efficient return-to-activity planning.







Conclusion:
The findings from the three mini experiments show how different physiological qualities influence human performance and how laboratory testing can be used to assess these characteristics. The Wingate and Keiser experiment found a strong positive relationship between Wingate peak power and Keiser peak power output, implying that lower-limb explosive strength can be a good predictor of anaerobic cycling performance. However, some variation in the data suggested that movement specificity and metabolic factors also influence Wingate outcomes. In contrast, the VO₂max experiment examined aerobic capacity and revealed a clear difference between males and females in absolute VO₂max. However, the difference was reduced when expressed relative to body mass. This emphasises the importance of body size when comparing physiological performance. Finally, the speed-power experiment revealed a positive relationship between Keiser leg-press power and countermovement jump performance, indicating that increased lower-limb power improves explosive movements such as vertical jumping.
These experiments demonstrate how different physiological systems support performance in aerobic endurance, anaerobic power, and explosive strength tasks. They also emphasise that performance outcomes are multifactorial and influenced by variables such as neuromuscular activation, body mass, technique, and metabolic capacity.
Completing these experiments has greatly improved my understanding of physiological testing. I've gained hands-on experience in conducting laboratory assessments, analysing data, and interpreting results in line with physiological principles. This process has helped me improve my ability to critically evaluate testing methods and apply physiological data in both sports performance and health settings.
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