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                         Evaluation of physiological testing procedures. 

Introduction 
Physiological testing plays a fundamental part in sport science, exercise performance, and health assessment Sarah R. Bird and Andrew Smith, 2022). These tests allow practitioners to measure physiological response to exercise, evaluate athletic performance, and monitor adaptations to training. Through objective measurements of variables such as aerobic capacity, muscular strength and power output, physiological testing provides valuable insight into the functional capabilities of individuals and help inform training prescription, talent identification, and rehabilitation strategies. In both athletic and health settings, reliable physiological testing enables practitioners to identify strengths and weaknesses, track progress over time, and make evidence-based decision exercise interventions. 
The purpose of this portfolio is to analyse and interpret data collected from three mini experiments conducted during practical laboratory sessions. Each experiment explored a different physiological component related to performance including aerobic capacity, muscular strength, and power production. Through participation in these experiments, students gained practical insight experience in data collection, analysis, and interpretation of physiological testing methods. 
The first experiment examined whether Keiser peak power output can predict performance in the Wingate anaerobic test (D. J. Holcomb, 2003). Aiming to determine the relationship between two commonly used measures of anaerobic power. The second experiment investigated whether there is a difference in VO2max between males and females (B.J. Sawyer et al., 2020). Whether these differences vary when VO2max is expressed in absolute values versus relative values (C. Gjestvang, T. Stensrud and L.A.H. Haakstad, 2017). The third experiment explored whether absolute strength measured using a leg-back dynamometer or absolute power measured using the Keiser machine (A. Coldwells, G. Atkinson and T. Reilly, 1994). And does it better predict countermovement jump (CMJ) performance and together, these experiments provide insights into the physiological determinates of performance and the effectiveness of different testing methods used in sport and exercise science (João G. Claudino et al., 2017).
Experiments
Experiment 1 – Does Keiser Peak Power Predict Wingate Performance?
Objective – The objective of this experiment was to examine whether peak power output measured using the Keiser resistance can predict anaerobic performance during the Wingate anaerobic test. The Wingate test is widely used to assess anaerobic power and capacity during short-duration, high-intensity exercise. However, it requires specialised equipment and can be physically demanding for participants. As a result, alternative field-based methods for estimating anaerobic performance are often explored. 
Method - Participants completed two tests designed to assess lower-body anaerobic power. First, peak power output was measured using a Keiser resistance machine, where participants performed maximal effort repetitions against a set resistance while the machine recorded peak power output. Participants were instructed to produce maximal effort during the movement to ensure the highest possible power output was recorded. 
Participants also performed a Wingate anaerobic test on a cycle ergometer. Following a brief warm-up participants completed a 30 second maximal sprint against a resistance set relative to body mass. During the test, participants were encouraged to maintain maximal effort throughout the duration. The cycle ergometer recorded power output throughout the test, from which peak power values were obtained. 
Data from both tests were recorded and later analysed to determine whether a relationship existed between Keiser peak power and the Wingate peak power. 

Results 
The descriptive statistics showed that mean peak power during the Keiser test was 901.88W (SD=330.74). While mean peak power during the Wingate test was slightly higher at 977.87W (SD=276.62). Mean Wingate mean power output (MPO) was 600.46W (SD=164.52), and relative peak power was 12.25 W.kg-1 (SD= 2.35). These results indicates that participants generally produced higher peak power during the Wingate test compared to the Keiser test, although both assessments demonstrated similar ranges of anaerobic power output. The relatively large standard deviations suggest considerable variability in performance between participants, likely reflecting differences in body mass, training status, and anaerobic capacity.
Table.1 - 
	Variable
	N
	Minimum
	Maximum
	Mean
	SD

	Keiser Peak Power (W)
	16
	360
	1788
	901.88
	330.74

	Wingate PPO (W)
	16
	624.7
	1617
	977.87
	276.62

	Wingate PPO (W/kg)
	16
	7.97
	15.85
	12.25
	2.35

	Wingate MPO (W)
	16
	299.81
	927
	600.46
	164.52



Figure.2 -            Mean Power Output for Keiser and Wingate Tests. 
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Interpretation 
The purpose of comparing the Keiser peak power test and the Wingate test was to determine whether peak power measured on the Keiser system reflects anaerobic performance measured during the Wingate test. The results showed that mean peak power was slightly higher during the Wingate test (977.87 W) compared with the Keiser peak power test (901.88 W), while the mean power output during the Wingate test was (600.46 W). This suggests that although both tests measure anaerobic power, the Wingate test may produce higher peak values due to the maximal sprint effort and resistance applied throughout the 30 second test. The relatively large standard deviations indicate variability in performance between participants, which may be influenced by differences in body mass, muscle mass, and training status. Overall, the results suggest that the Keiser peak power test provides a comparable indication of anaerobic power, but the Wingate test may be better capture maximal sprint power under sustained high intensity conditions. Additionally, the difference in peak power values between the two tests may be explained by the nature of the testing protocols. The Wingate test requires participants to perform a maximal effort over a 30-second period against a predetermined resistance, which may encourage a greater initial power output. In contrast the Keiser test focuses on explosive production over a much shorter duration. As a result, the Wingate test may better reflect sustained anaerobic performance whereas the Keiser test provides useful information on muscular output and power. 

Reflection & Application 
The comparison between the Keiser peak power test and the Wingate anaerobic test highlights the importance of selecting appropriate tests to assess performance. While tests measure peak power, the Wingate test may provide a more comprehensive assessment of anaerobic capacity due to the sustained maximal effort over 30 seconds. In practical settings, however the Keiser test may still be useful as it is quicker to administer and less physically demanding for participants. These findings testing protocols depending on the athlete’s sport, training goals, and available equipment. Understanding the relationship between these tests help in monitoring athlete performance and quidding training programmes aimed at improving anaerobic power. 
The investigation of differences in the Vo2max between male and females also demonstrates the importance of considering how physiological variables are expressed. Absolute values may favour individuals with larger body mass, whereas relative values allow for fairer comparisons between individuals of different sizes. In practice, coaches and sport scientists should consider both absolute and relative measures when evaluating aerobic fitness, particularly when comparing athletes of different sexes or body composition. Overall, these experiments provided practical insight into how physiological testing can be applied to monitor performance, guide training programmes, and support evidence-based decision making in sport and exercise environments. 





Experiment 2 – is there a male - female difference in VO2max? does it differ between bsolute and relative values?
Objective The objective of this test was to investigate whether Vo2max differs between male and female participants, and whether these differences change when Vo2max is expressed as absolute values compared with relative values. This experiment aimed to explore how sex and body mass influence the interpretation of aerobic capacity measurements. 
Method – Participants completed a graded exercise test to estimate maximal oxygen uptake (Vo2max). The test was performed using a cycle ergometer, with workload progressively increasing at set intervals until participants reached volitional exhaustion or were unable to maintain the required cadence. 
Throughout the test, oxygen consumption (Vo2) and carbon dioxide production (VCO2) were measured using a metabolic gas analysis system. Heart rate and perceived exertion were also monitored during the protocol to ensure participants at maximal intensity and required energy output. 
Vo2max values were recorded in absolute terms (L.min-1) and were also converted to relative values (ml.kg-1.min-1) by accounting for body mass. The results were then compared between male and female participants to determine whether sex differences existed in both measurement formats. 
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Experiment 3 – Does absolute strength (leg-back dyno) or absolute power (Keiser) best predict CMJ performance?

Objective – The objective of this experiment was to determine whether absolute muscular strength, measured using a leg-back dynamometer, or absolute muscular power, measured using a Keiser resistance machine, is a stronger predictor of countermovement jump performance. The experiment aimed to explore the relationship between different neuromuscular qualities and explosive lower-body performance. 
Method – participants first performed a countermovement jump (CMJ) to assess explosive lower-body performance. Participants began from an upright standing position and performed a rapid downward movement followed by a maximal vertical jump. Jump performance was measured using force platform, which recorded jump height. 
Absolute lower0body strength was then assessed using a leg-back dynamometer. Participants stood on a dynamometer platform and pulled directly upwards on a fixed bar using maximal effort while maintaining an upright posture and extended legs. The highest force value recorded was used as the participants maximum strength score. Participants also completed a Keiser power test, performing explosive repetitions against a resistance, while the maximal peak power was recorded on the machine.
The collected data were used to examine the relationships between counter movement jump performance, absolute strength, and absolute power, to determine which variable was the strongest predictor of jump performance. 

Results 

Table.1 

Figure.2

Interpretation 


Reflection & Application




Conclusion 
Overall, the three mini-experiments provided valuable insights into different physiological testing methods used to assess human performance and health. Each experiment focused on different physiological quality, including anaerobic power, aerobic capacity, and neuromuscular performance, highlighting the range of testing approaches commonly used in sport and exercise science. 
The first experiment explored the similarities between peak power measured using a Keiser machine and performance in the Wingate anaerobic test. This experiment emphasised the importance of assessing anaerobic power and demonstrated how different testing methods may be used to evaluate similar physiological capabilities. The second experiment investigated potential differences in maximal oxygen uptake (Vo2max) between male and females' participants and examined how these differences may change when values are expressed as either absolute or relative measures. This highlighted the importance of considering body mass and physiological differences when interpreting aerobic fitness data. The third experiment examined whether absolute strength measured using a leg-back dynamometer or absolute power measured using a Keiser machine was better predictor of countermovement jump performance. This experiment demonstrated how different neuromuscular qualities can contribute to explosive athletic performance and outcome. 
Collectively, these experiments improved my understanding of how physiological testing can be designed, conducted and interpreted within a practical setting. Through participating in the data collection process and analysing the results, I developed a greater appreciation for the importance of standardised protocols, accurate measurements, and appropriate data analysis. These experiences also highlighted potential limitations of testing methods and the need to interpret findings carefully when applying them to real-world sport and health contexts. Overall, the portfolio has strengthened my ability to evaluate physiological data and understand its relevance to performance assessment. 
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