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Introduction
Physiological testing plays a central role in evaluating human performance, exercise tolerance and overall health status. Such assessments allow practitioners to quantify key variables such as aerobic capacity, metabolic function and cardiovascular efficiency, enabling informed decisions in both sporting and clinical environments. 
Maximal oxygen uptake (VO2 max) is widely recognised as a core indicator of cardiorespiratory fitness because it reflects the integrated capacity of the pulmonary, cardiovascular and muscular systems to deliver and utilise oxygen during intense exercise (Martin‑Rincon & Calbet, 2020). The ability to measure VO2 max and related physiological responses therefore provides valuable insight into an individual’s endurance potential and health profile.
Beyond performance applications, physiological testing has become increasingly relevant in preventative and lifestyle medicine. Higher VO2 max is strongly associated with reduced cardiovascular and all‑cause mortality risk, emphasising its broader health significance (Charkot et al., 2025). Ensuring appropriate calibration and methodological consistency is essential, as data‑processing choices can influence reported VO2 max values and affect the interpretation of results (Martin‑Rincon & Calbet, 2020).
This portfolio explores three mini‑experiments designed to develop practical competence and deepen theoretical understanding:
1. VO2 max differences between sexes using a Wattbike Atom and the differences between absolute and relative.
2. Does Keiser Peak Power predict Wingate performance? Aim – to test if an individual’s Keiser leg-press Peak Power output predicted a positive correlated Wingate power performance.
3. Does a higher counter movement jump peak power (CMJPP) predict a faster 10m sprint? Aim – to test if a higher CMJPP will predict a faster 10m sprint.
The purpose of this portfolio is to integrate practical laboratory experiments with theoretical understanding by analysing data from each mini‑experiment and interpreting the outcomes in relation to established physiological principles. By reflecting on methodological strengths, limitations and real‑world applications, the portfolio aims to demonstrate the development of designing, conducting and critically evaluating physiological tests within sport, exercise and health contexts.
All participants were familiarised with the test equipment and protocols prior to testing.
Experiment 1 – VO2 Max differences between sexes using a Wattbike and does it differ between absolute and relative values?
Method – Twelve participants (8 male) took part in this experiment. Each participant cycled on a Wattbike AtomX (Wattbike Ltd, Nottingham, UK) with the power increasing by 20 watts every minute until failure. Within the last 60 seconds of failure, expired air was collected using a 100 L Douglas Bag with 2100 series 3‑way stopcock and Hans Rudolph 2700 series large 2‑way non‑return valve (Hans Rudolph Inc., Shawnee, KS, USA). The collected air was analysed using a Harvard DGM1 (Harvard Apparatus, Holliston, MA, USA). I was a tester in this experiment.
Results – Independent Samples T-Test. This test compared the mean absolute VO2 Max between the male and female participants. The table below compares the differences in mean absolute VO2 max between the male and female participants.
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The table below shows the dramatic decrease in the gap between male and female when it applies to relative VO2 Max (ml/kg/min).[image: ]

Interpretation - The results showed a clear and statistically significant difference in absolute VO2 max between males and females, with males displaying considerably higher values. This aligns with established physiological evidence indicating that males generally possess greater cardiac output, higher haemoglobin concentrations and larger stroke volumes, all of which enhance maximal oxygen transport and utilisation during intense exercise (Martin‑Rincon & Calbet, 2020). Additionally, greater lean muscle mass in males further contributes to higher absolute aerobic capacity because oxygen uptake is proportional to metabolically active tissue (Charkot et al., 2025).
As these findings reflect absolute VO2 max values, which are strongly influenced by body size. Relative VO2max (ml/kg/min) would provide a more meaningful comparison of fitness across sexes, as it accounts for mass differences (Martin‑Rincon & Calbet, 2020). In this dataset, males show a mean relative VO2 max of 41.8 ml/kg/min, while females average 36.2 ml/kg/min. This represents a modest difference compared to absolute VO2 max, highlighting the influence of body size on oxygen consumption when expressed in litres per minute. Adjusting for body mass allows for a more equitable comparison of aerobic fitness because it reflects the metabolic capacity of active tissue rather than total body volume.
Reflection – As a tester, I found this experiment interesting as I coach running and triathlon. As this experiment focussed on aerobic capacity it gave me a further understanding of how important testing these metrics are in the sport. From a tester’s perspective, the most challenging aspect of the protocol occurred during the final minute of the test, when the participant approached volitional exhaustion. At this stage, heavy breathing, increased sweat production and forward‑backward torso movement made expired‑air collection more difficult. There were also potential room for errors such as correctly sealing the mouthpiece for the exact amount of expired air. Despite these challenges, the experience was highly informative. It highlighted the practical realities of laboratory based aerobic testing and emphasised how technical precision, participant cooperation and controlled testing conditions are essential for obtaining reliable VO2 max data. These insights will be directly useful in my coaching practice, where interpreting aerobic fitness assessments informs training prescription and athlete monitoring.
Experiment 2 - Does Keiser Peak Power predict Wingate performance?  
Method – Sixteen participants (12 male) took part in this experiment and were all regularly active from a varied range of sport and exercise backgrounds. Each participant completed a standardised RAMP warmup, rested for 1 minute then set up on Keiser A300 Leg Press (Keiser Corporation, Fresno, CA, USA), knees flexed 90degrees and used the preset 10R function and leg pressed until peak power achieved. 5 minutes later the subject completed a 30 second Wingate test on a Monark Ergomedic  894E Bike (Monark Exercise AB, Vansbro, Sweden). 7.5% of subject’s bodyweight was added to the bike. I was a participant in this experiment.
Results – Using a regression analysis on SPSS, the R² = .913 meaning a 91.3% variance of Wingate peak power is explained by Keiser peak power.
Absolute leg press power correlates moderately with relative Wingate PPO, but body mass and movement specificity influence performance. Below is a scatter plot with line of best fit which shows the correlation that the higher the Keiser peak power, the higher the participant performed on the Wingate test.
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Interpretation - The results indicated an exceptionally strong positive association between Keiser leg press peak power and Wingate peak power output, suggesting that maximal concentric lower limb power is a highly effective predictor of dynamic anaerobic performance (Liu et al., 2025). This relationship was expected, as both tests relied heavily on rapid recruitment of high threshold motor units and type II muscle fibres. While the Keiser leg press reflected maximal absolute power, the Wingate test captured high velocity anaerobic power, typically producing higher peak values due to the cycling specific mechanics and rapid acceleration demands. According to Tortu and Deliceoglu (2024) individual differences in Wingate performance likely reflected variations in body mass, muscle cross‑sectional area and anaerobic metabolic capacity.
Reflection - The Keiser leg‑press provided a practical means of evaluating maximal lower‑limb power, offering insight into the participant’s ability to generate high absolute force, which is important for explosive performance tasks. In contrast, the Wingate anaerobic test produces a measure of relative peak power (W/Kg), making it particularly relevant for weight‑dependent activities such as sprint cycling, where power‑to‑mass ratio influences acceleration and short‑duration performance.
From my reserach, the Wingate test presents limitations. Friction‑braked ergometers like the Monark are known to introduce systematic mechanical errors, including frictional losses within the drive train and inconsistencies in the braking mechanism, which can distort calculated peak power output (Paton & Hopkins, 2001). Such inaccuracies may reduce confidence in the reliability of recorded anaerobic performance values.
Given these concerns, using an ergometer with proven measurement validity may offer more dependable results. A study by Wainwright et al., (2017) demonstrated Wattbikes show high accuracy and strong inter‑unit reliability, with power measurement differences typically remaining within a 2% margin across multiple bikes. This level of consistency is especially valuable for athlete monitoring.
Overall, this experiment emphasised the importance of selecting appropriate equipment and highlighted how differences in measurement accuracy can influence both data interpretation and subsequent training decisions.

Experiment 3 - Does a higher CMJ PPO predict a faster 10m sprint?
Method – Fifteen participants (7 male) took part in this experiment. On a Forceplatform FP8 2003 (HUR Oy, Kokkola, Finland), the participant stood with feet shoulder width apart, hands on hips and performed one CMJ. Following the CMJ, the participant performed one 10m sprint from a controlled start. Sprint was measured using Brower Timing Systems light gates (Brower Timing Systems, Draper, UT, USA). I was a tester in this experiment.
Results – Using SPSS, the Pearson correlation: r = –.791, p < .001 indicated a strong, significant negative relationship between CMJPP and 10m sprint time. Below is a scatter plot with line of best fit clearly indicating the higher the CMJPP, the faster the 10m sprint time.
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Interpretation - The strong negative correlation between CMJ peak power and 10m sprint time indicated the participants who generated high vertical explosive power also tend to accelerate more effectively over short distances. This relationship is consistent with established biomechanical principles, as the countermovement jump relies heavily on an efficient stretch shortening cycle, enabling greater force production during the concentric phase (Nicol et al., 2006). Enhanced utilisation of elastic energy and improved neuromuscular pre‑activation contribute to faster force development, which directly benefits early sprint acceleration. Research examining CMJ and sprint performance in elite sprinters similarly demonstrates significant associations between jump height, vertical take‑off velocity and acceleration‑phase kinetics, confirming that lower‑limb power measured in vertical jumping tasks is a meaningful predictor of sprint performance (He et al., 2025). Overall, the findings support the use of CMJ power metrics as practical indicator of short‑distance sprinting ability.
Reflection - From a practical standpoint, this experiment highlighted both the usefulness and the limitations of assessing explosive lower‑limb power using CMJ peak power alongside short‑distance sprint testing. The use of a force platform provided highly accurate measurements of vertical ground reaction forces and power output when properly calibrated. However, CMJ performance can still be influenced by factors such as inconsistent countermovement depth, inadequate warm‑up and variations in jump technique, all of which may introduce measurement variability (Nicol et al., 2006). Additionally, although timing gates offer reliable measurements of sprint performance, slight deviations in starting stance or reaction timing can affect recorded sprint times (He et al., 2025).
Despite these limitations, the strong negative correlation observed between CMJ peak power and 10m sprint performance provided meaningful insights for applied practice. In real world sport settings, CMJ metrics can serve as efficient, non‑fatiguing indicators of an athlete’s acceleration capabilities, allowing coaches to monitor neuromuscular readiness and the effectiveness of power‑based training interventions. Additionally, improvements in CMJ power may translate to enhanced early‑phase sprint acceleration, which is critical in sports requiring rapid changes of speed or explosive take‑off.
Conclusion
Across the three mini‑experiments, a picture emerged of how specific physiological qualities underpin performance and how measurement choice shapes interpretation. 
The Keiser-Wingate analysis showed that maximal lower‑limb power measured in a controlled strength power task strongly predicted peak anaerobic power during cycling. This indicates that enhancing rapid force production should translate to improved short duration, high‑intensity performance. 
The CMJPP-10m sprint experiment reinforced this theme in a field‑relevant context. Participants who generated greater vertical explosive power accelerated faster over short distances. Together, these two studies emphasised neuromuscular power for early phase acceleration and sprint outcomes.
By contrast, the VO2 max experiment highlighted systemic aerobic capacity and the importance of how it is expressed as absolute values differed dramatically by sex, while relative values narrowed the gap, underscoring the influence of body size and the need to choose metrics aligned with the question being asked. This comparison across experiments sharpened my understanding that performance is multifactorial, and local, task‑specific power and whole-body aerobic function contributes differently depending on the demand.
My ability to design, conduct and interpret testing developed in several ways. Methodologically, I improved standardisation (warm‑up, familiarisation, and cueing), equipment setup (mask fit, calibration checks, positioning), and data integrity (recording procedures and outlier scrutiny). Analytically, I progressed from simple description to appropriate inferential tests (t‑tests, correlations, regression), reporting effect sizes and confidence intervals alongside p‑values. Critically, I became more attentive to validity and reliability by recognising limitations (e.g. equipment‑specific error, technique variability, motivation) and translating findings into applied decisions for training prescription, athlete monitoring, and communication with stakeholders in sport, exercise and health settings.
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