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Introduction.
Physiological testing is widely used in sport to assess physical performance and understand how the body responds to exercise. These tests allow coaches to monitor fitness levels, identify strengths and weaknesses, and design training programmes to improve specific performance. Areas of performance often assessed include anaerobic power, explosive strength, sprint ability, and aerobic capacity.
Laboratory and field tests can be used to measure these aspects of performance. The Wingate anaerobic test is widely used to assess short-duration anaerobic power and fatigue during maximal exercise (Castaneda-Babarro, 2021). Sprint performance and acceleration are also influenced by explosive lower body power and neuromuscular force production, which are important for speed and athletic performance (Majumdar and Robergs, 2011). Aerobic fitness is usually assessed using  maximal oxygen uptake (VO₂ max), which reflects the body’s ability to take in, transport and use oxygen during maximal exercise (Lundby et al., 2017)
This portfolio aimed to examine relationships between physiological performance variables using 3 mini experiments. The first experiment investigated whether lower body peak power measured on a Keiser leg press was related to power drop during a 30 second Wingate test. The second examined which lower body power test best predicted 10 m sprint time. The final experiment compared relative VO₂ max between males and females to determine whether differences in aerobic capacity were present.

Is there a relationship between the Keiser peak power and Wingate power drop

Method
Sixteen university students (n = 16; 4 female) volunteered for the study. Participants completed a PAR Q health questionnaire, provided informed consent and completed a standardised warm up before testing. The aim was to examine whether lower body peak power predicted a power drop (fatigue) during a 30 second Wingate test.
A cross sectional correlational design was used to examine the relationship between Keiser peak power and Wingate power drop.
Lower body peak power was measured using a Keiser A300 leg press (Keiser corporation, Fresno, CA, USA). Participants performed several attempts, and the highest power value was recorded. After a short rest, participants completed a 30 second Wingate test on a Monark Ergomedic 894E cycle ergometer (Monark Exercise AB, Vansbro, Sweden) using resistance equal to 7.5% of body mass.
Data were analysed using IBM SPSS Statistics (Version 30). Descriptive statistics were reported as mean ± SD, and Pearson's correlation examined the relationship between variables (p < 0.05).

Results
A Pearson's correlation analysis examined the relationship between Keiser peak power (W) and Wingate power drop (%). The Pearson correlation showed a moderate positive relationship between Keiser peak power and Wingate power drop (r = 0.468), but the relationship was not statistically significant (p = 0.068, n = 16) (see Table 2 and Figure 1)
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Interpretation.
The results showed a moderate positive relationship between Keiser peak power and Wingate power drop. This suggests that participants who produced greater power in the Keiser test tended to show a larger power drop in the Wingate test. Because the relationship was not statistically significant (p = 0.068), the Keiser peak power cannot be used as a reliable predictor of Wingate power drop in this test. Although the correlation was moderately strong, the lack of statistical significance suggests that explosive lower body power alone may not fully explain power drop (fatigue) during maximal anaerobic exercise.
The Wingate test places high demands on anaerobic energy systems, especially the ATP-PC and anaerobic glycolytic pathways (Gastin, 2001). During maximal exercise, phosphocreatine stores are rapidly depleted, and anaerobic glycolysis becomes the main source of energy. The accumulation of metabolic by products contributes to power drop during the Wingate test (Gastin,2001; Beneke et al., 2002). The Wingate test is widely used to assess anaerobic performance during short maximal exercise (Castaneda-Babarro, 2021).

Reflection.
One limitation of this study was the small sample size (n = 16), which may have reduced statistical power. Sprint performance is also influenced by physiological factors that were not measured in this study, including sprint technique, stride patterns and reaction time. These may also contribute to the lack of statistically significant results. Despite these limitations, the findings suggest that explosive lower body power contributes to sprint speed, and tests such as the CMJ may help assess athletic performance.

Which lower body variable best predicts 10 m sprint time?

Method.
Fifteen university students (n = 15) volunteered to participate in this study. Participants completed the PAR Q health questionnaire, provided informed consent and completed a standardised warm up before testing. The aim was to examine which lower body power test best predicted 10 m sprint time.

A cross sectional design was used to examine the relationship between lower body power measures and 10 m sprint time using multiple linear regression. Sprint time was measured with Brower timing gates (Exerfly Sport Ltd, Auckland, New Zealand). Participants sprinted 10 m, and the fastest time was recorded (s). Lower body power was assessed using several tests: Keiser A300 leg press (Keiser Corporation, Fresno, CA, USA), countermovement jump (CMJ) on an FP8 force platform (HUR Oy, Kokkola, Finland), Takei T.K.K. 5402 Back and leg dynamometer (Takei Scientific Instruments Co, Ltd, Niigata, Japan), and a standing broad jump.
Data were analysed using IBM SPSS Statistics (version 30). Descriptive statistics were reported ± SD, and multiple linear regression examined predictors of 10 m sprint performance (p < 0.05)

Results.
A multiple linear regression examined which lower body test best predicted sprint time. The mean 10m sprint time was 1.97 s (SD = 0.19). The mean and standard results for each test were: Keiser peak power - 746.49 w (SD = 310.74), CMJ peak power - 3299.21 w (SD = 1112.67). leg back dynamometer - 135.63kg (SD = 53.55), standing broad jump – 193.74 (SD = 40.44) (see Table 3).
Regression analysis showed that none of the variables significantly predicted 10 m sprint time (p > 0.05). CMJ peak power showed the strongest correlation with sprint time (β = -0.320, p = 0.229) (see Table 4). The scatterplot (Figure 2) shows a downward trend between CMJ peak power and sprint time.
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Interpretation.
CMJ peak power showed the strongest correlation with 10 m sprint time, although not statistically significant. Participants who produced greater power during the CMJ tended to sprint faster over 10 m. Sprint acceleration required the participants to generate large forces against the ground in a very short time. Explosive lower body power and rapid force production are important for sprint performance. Neuromuscular factors, such as rapid motor unit recruitment, allowed participants to produce large forces quickly during the early acceleration phase of the sprint (Cormie et al., 2011). Vertical jump performance has been associated with sprint acceleration because both movements rely on rapid force production and explosive strength (Del Vecchio et al., 2019), while biomechanical factors such as stride length contribute to sprint performance (Majumdar and Robergs, 2011).

Reflection.
A limitation of this study was the small sample size (n = 15), which may have reduced the statistical results. Sprint performance is also influenced by physiological and biomechanical factors that were not measured in this study, including sprint technique, stride patterns and reaction time. This may partly explain the lack of statistically significant results. Despite these limitations, the findings suggest that explosive lower body power contributes to sprint speed, and tests such as the CMJ may help assess athletic performance.

Is there a difference in relative VO₂ max between males and females?
 
Method.
Ten university students (n = 10, 6 male, 4 female) participated in the study. Participants completed a PAR Q, provided informed consent and performed a standardised warm up before testing. Participants with incomplete VO₂ max data were excluded. The aim was to examine whether relative VO₂ max differed between males and females. A cross sectional design was used to compare aerobic capacity between groups. A VO₂ max test was completed on a Wattbike Pro cycle ergometer (Wattbike Ltd, Nottingham, UK). Participants wore a nose clip and mouthpiece connected to a Douglas bag to collect expired air. Gas samples were analysed using a Servomex gas analyser (Servomex Group Ltd, Crowborough, UK) and a dry gas meter (Harvard apparatus, Holliston, MA, USA) to determine VO₂ max (ml/kg/min). 
Data were analysed using IBM SPSS Statistics (version 30). Descriptive statistics were reported as mean ± SD, and an independent t-test examined the differences in VO₂ max between males and females (p < 0.05).

Results.
The mean relative VO₂ max for males was 43.27 ml/kg/min (SD = 7.05), females' mean value was 36.18 ml/kg/min (SD = 4.85) (see Table 5). This indicates that, on average, males achieved higher VO₂ max values than females in this test.
An independent samples t-test was conducted to determine whether the difference between groups was statistically significant. The results showed that there was no statistical significance (t = 1.74, df = 8, p = 0.120) (see Table 6). The bar chart (Figure 3) illustrates the difference in mean VO₂ max between males and females, with males demonstrating higher average values.
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Interpretation.
The results showed that males had a higher average VO₂ max than females, but the difference was not statistically significant. VO₂ max represents the maximum rate at which oxygen can be taken in, transported and utilised by the body during maximal exercise. It is widely used as an indicator of aerobic fitness and endurance (Lundby et al., 2017). Several physiological factors influence VO₂ max, including cardiac output, haemoglobin concentration and the ability of skeletal muscle to extract and use oxygen during exercise (Betik and Hepple, 2008).
Previous research shows that males typically demonstrate higher VO₂ max values than females, with these differences often attributed to greater muscle mass, higher haemoglobin concentration, and larger cardiac dimensions, which contribute to increased oxygen delivery and use during exercise (Santisteban et al., 2022). Studies have shown that maximal cycling tests can reliably identify true VO₂ max responses in both males and females during laboratory testing (Sawyer et al., 2020).
These findings highlight the importance of aerobic capacity in endurance performance and demonstrate how physiological differences may influence aerobic fitness levels between males and females.

Reflection.
Again, a limitation of this study was the small sample size (n = 10), which reduces statistical power and maylimit the ability to detect significant differences between males and females. Another limitation is that VO₂ max testing requires maximal effort; factors such as illness, motivation, and fatigue may affect results. Despite these, VO₂ max testing remains a valuable tool for assessing aerobic fitness and endurance.

Conclusion.
This portfolio looked at relationships between several physiological factors by using three mini experiments.
The first investigated whether lower body peak power was related to a power drop (fatigue) during a 30 second Wingate test. The results showed a moderate positive relationship; however, it was not statistically significant. This suggests that although greater explosive power may be associated with larger reductions in power output during the Wingate test, lower body peak power alone may not reliably predict fatigue. The second experiment looked at which lower body test, if any, could predict 10 m sprint time. There were no clear correlations, but the CMJ showed the strongest relationship; this supports the idea that explosive lower body power contributes to sprint time. The final experiment compared the relative VO₂ max between males and females. The difference was not statistically significant in this group. The findings did highlight the importance of anaerobic power, explosive strength, and aerobic capacity in sports and demonstrated how physiological testing can be used to investigate and enhance performance.
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Table 3: Descriptive Statistics for 10m sprini, Keiser peak power, CMJ peak power, leg back dyno, broad jump

Standard Deviation

Variable Mean
10 m sprint (s) 1.97 0.19
Keiser peak power (W) 746.49 310.74
CMIJ peak power (W) 3299.21 1112.67

Leg back dynamometer (kg)

Broad jump (cm)
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Table 4 Multiple Linear Regression Predicting 10 m Sprint

Variable Standardised B P

Keiser peak power (W) 1.383 0.141
CMJ peak power (W) -1.497 0.059
Leg back dynamometer (k) -0.490 0362
Broad jump (cm) -0.320 0229
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Figure 2: Scatterplot showing the relationship benween CMJ peak power (1) and 10 m sprint time (5)
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Table 5: Descriptive statistics for relative V0: max in males and females

Group n Mean VO: max Standard
(mV/kg/min) Deviation
Male 6 43.27 7.047

Female 4 36.18 4.847
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Table 6: independent t-test comparing relative V0: max between males and females
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Table 1: Descriptive statistics for Keiser peak power and Wingate power drop. (n=16)

Variable Mean Standard Deviation

Keiser peak power (W) 901.88 330.74

Wingate power drop (%) 61.91 548
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Table 2: Pearson Correlation between Keiser peak power and Wingate power drop (n=16)

Variable r
Keiser peak power (W) vs Wingate power drop 468

068




