
ICDE 
International Conference on Developments in Education 

Hosted from Saint Petersburg, Russia 
https://innovateconferences.org                                                  23rd July, 2025 

pg. 11 
 

  

 

COMPREHENSIVE ANALYSIS OF PHYSICAL FITNESS READINESS 

OF CADETS 

Author: Matchanov Ruslanbek Azatovich 

Affiliation: Institute of Criminology researches, Uzbekistan 

 

Abstract 

The comprehensive assessment of physical fitness is a key component of modern 

approaches to training cadets in law enforcement and military academies. This 

study aims to evaluate the functional readiness of cadets using a set of medico-

biological tests widely applied in sports medicine, including VO₂ max, aerobic 

index, grip strength, and speed-strength indices. The research was conducted on 

60 cadets (30 in the control group and 30 in the experimental group) over a 12-

week training cycle designed to enhance aerobic endurance, muscular strength, 

and power capabilities. Data analysis employed descriptive statistics, standard 

deviations (σ), and the Student's t-test to identify statistically significant 

differences between groups. The results demonstrated a significant improvement 

in the experimental group across all key metrics, with VO₂ max increasing from 

41.72 ± 3.18 to 46.94 ± 3.35 ml/kg/min (t = 6.18, p < 0.01), reflecting a substantial 

improvement in cardiorespiratory performance. These findings highlight the 

importance of applying integrative training programs and comprehensive 

assessment methods to improve cadet readiness. 

 

Keywords: Physical fitness, cadets, VO₂ max, sports medicine, medico-

biological tests, functional readiness, Student’s t-test. 

 

Introduction 

Physical fitness is recognized as a critical determinant of operational 

effectiveness among cadets undergoing law enforcement or military training. The 

dynamic and high-stress nature of their future professional tasks demands well-

developed aerobic capacity, muscular strength, and speed-strength qualities. 

According to leading research in sports science (Bompa & Buzzichelli, 2019; 

Issurin, 2016), physical preparedness should be assessed through evidence-based 

tests that objectively measure an individual’s functional state. In this regard, VO₂ 

max and aerobic indices serve as gold standards for evaluating cardiorespiratory 

endurance, while grip strength and speed-strength indices provide insights into 

neuromuscular performance and explosive capabilities. 
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The current study seeks to perform a comprehensive analysis of cadets' physical 

fitness by applying a combination of these tests. A controlled 12-week 

experimental program was developed to evaluate the effects of specialized 

training on key physiological markers. The overarching hypothesis is that the 

experimental training model will significantly improve physical performance 

indicators compared to traditional training routines. 

The necessity of conducting such studies stems from the growing demand for 

modernized training programs in law enforcement academies, where the 

traditional focus on general physical preparedness (GPP) is increasingly being 

supplemented by sport-specific and functional approaches (Kraemer & Ratamess, 

2021). This paper contributes to the existing body of literature by providing 

empirical data on the efficacy of a structured intervention program and its ability 

to enhance cadet readiness for real-world operational tasks. 

Physical fitness encompasses a wide range of components, including aerobic 

endurance, muscular strength, speed, power, flexibility, and coordination 

(Kenney et al., 2021). In military and law enforcement contexts, the emphasis is 

typically placed on aerobic capacity and strength, which directly correlate with 

performance in demanding environments. Numerous studies have demonstrated 

that higher VO₂ max values are associated with better resilience under prolonged 

physical and mental stress (Bassett & Howley, 2000). 

The VO₂ max test, as outlined by Wasserman et al. (2012), measures the 

maximum rate of oxygen consumption during incremental exercise and is a 

critical indicator of cardiorespiratory fitness. Similarly, the aerobic index serves 

as an additional metric to evaluate endurance and recovery dynamics. 

Grip strength is another essential test, often considered a reliable predictor of 

overall muscular strength and neuromuscular function (Wind et al., 2010). Speed-

strength indices, such as vertical jump tests or short sprint times, provide valuable 

insights into the explosive power of the lower limbs, which is crucial for tactical 

maneuvers, rapid acceleration, and short bursts of force. 

Sports medicine emphasizes a medico-biological perspective in analyzing 

functional readiness. This includes monitoring cardiovascular responses, 

muscular fatigue thresholds, and lactate tolerance (Wilmore et al., 2019). The 

combination of these parameters allows for a holistic understanding of an 

athlete's—or cadet's—overall preparedness. 

Recent research (Suchomel et al., 2018; Issurin, 2016) highlights the need for 

integrating scientific training principles, including periodization, high-intensity 
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interval training (HIIT), and functional strength conditioning, to optimize 

physical readiness. This aligns with the trend of using sport-specific exercises to 

simulate operational tasks and reduce injury risks. 

The study involved 60 cadets (age: 19–21 years) from a law enforcement training 

academy in Tashkent, Uzbekistan. Participants were randomly divided into two 

groups: 

• Control Group (n = 30): Trained using the academy’s standard physical 

training program. 

• Experimental Group (n = 30): Received a 12-week structured intervention 

focused on improving aerobic endurance, grip strength, and speed-strength 

qualities. 

The experimental program consisted of: 

1. Aerobic conditioning: Interval running sessions (4 × 800 m) at 85–90% of 

maximum heart rate, three times per week. 

2. Strength training: Resistance exercises (bench press, pull-ups, and deadlifts) 

using progressive overload (3 sets of 8–10 reps). 

3. Speed-strength training: Plyometric drills, box jumps, and short sprints (10–

30 m). 

4. Recovery protocols: Stretching and dynamic mobility exercises post-training. 

The following medico-biological tests were used: 

• VO₂ max (ml/kg/min): Measured using a treadmill protocol with gas analysis. 

• Aerobic Index (RU): Evaluated through a submaximal step test and recovery 

heart rate analysis. 

• Grip Strength (kg): Assessed using a calibrated dynamometer. 

• Speed-Strength Index: Calculated using vertical jump height and 20-m sprint 

time. 

Pre- and post-intervention testing was conducted under standardized laboratory 

conditions. 

 

Statistical Analysis 

Descriptive statistics (mean ± SD) were calculated for each test. The Student’s t-

test (independent samples) was used to determine significant differences between 

groups, with a significance level set at p < 0.05. 
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Results. The post-intervention results are summarized in Table 1. 

 

Table 1. Physical Fitness Test Results (Mean ± SD). 

Test Control Group 
Experimental 

Group 
t-statistic 

VO₂ max (ml/kg/min) 41.72 ± 3.18 46.94 ± 3.35 6.18 

Aerobic Index (RU) 12.76 ± 1.16 13.88 ± 1.22 3.62 

Grip Strength (kg) 38.29 ± 4.69 42.36 ± 3.24 3.92 

Speed-Strength Index 7.18 ± 0.52 8.00 ± 0.49 6.26 

 

Significant improvements were observed in the experimental group across all test 

parameters. The largest relative improvement was noted in VO₂ max (+12.5%), 

reflecting enhanced cardiovascular performance. Grip strength increased by 

10.6%, while speed-strength indices improved by 11.4%. 

 

Discussion 

The findings confirm the hypothesis that a structured, scientifically grounded 

training program significantly enhances physical fitness indicators in cadets. The 

observed improvements align with similar studies that emphasize the benefits of 

periodized and integrative training models (Kraemer & Ratamess, 2021). 

The significant improvement in VO₂ max highlights the effectiveness of aerobic 

interval training, which is known to enhance mitochondrial density, oxygen 

transport capacity, and overall aerobic efficiency (Midgley et al., 2006). Grip 

strength gains are attributed to targeted resistance exercises, which improved 

neuromuscular recruitment and forearm musculature endurance. 

Moreover, the increase in the speed-strength index is consistent with the role of 

plyometric and sprint training in developing fast-twitch muscle fibers and 

explosive power (Suchomel et al., 2018). The results suggest that traditional GPP 

approaches may be insufficient for modern operational demands and that hybrid 

training protocols should be integrated into cadet programs. 

 

Conclusion 

This study demonstrates that applying a comprehensive and scientifically 

validated training approach significantly enhances the functional readiness of 

cadets. Improvements were observed in aerobic capacity, muscular strength, and 

explosive power, all of which are critical for law enforcement and military 

operations. It is recommended that academies adopt similar evidence-based 
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training methodologies and conduct regular functional assessments using VO₂ 

max, aerobic indices, and other medico-biological tests. 
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