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ABSTRACT 

            The purpose of this study is to examine the differences and similarities between aerobic and 

anaerobic training methods for school athletes, with a particular focus on how each method influences 

muscular power, endurance, and overall physical performance. Aerobic training, which typically comprises 

of workouts performed at a moderate intensity for an extended period of time, is acknowledged to be 

effective in enhancing cardiovascular efficiency and stamina. The primary goals of anaerobic training, on 

the other hand, are to improve muscular strength, power, and speed. This type of training is characterised by 

short, high-intensity efforts. For the purpose of this study, school-aged volunteers who participated in 

organised training in both modalities were evaluated on crucial performance measures such as their 

maximum oxygen consumption (VO2), sprint speed, agility, and endurance. According to the findings, 

anaerobic training is more effective in improving explosive power and speed that is specialised to a sport, 

but aerobic training significantly boosts endurance and the capacity to recover from exertion. The findings 

of the study indicate that young athletes, depending on the requirements of their particular activity, would 

benefit most from a combination of both types of training modalities working together in a balanced manner. 
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1. Introduction 

Physical training is crucial for improving sports performance, but it is especially critical throughout 

the academic years, when a person's physical and mental capacities are developing to their fullest. Among 

the several training modes available, aerobic and anaerobic exercise are two of the most prevalent ways to 

increase children's physical fitness. Aerobic training improves respiratory and circulatory efficiency over 

extended durations, whereas anaerobic training emphasises explosive, high-intensity bursts to build speed, 

power, and strength. Different physiological processes are addressed by the two forms of exercise. The best 

high school athletes are multi-talented, meaning they can run fast, jump high, and have explosive power. 
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Athletes at the collegiate level often play a variety of sports. A thorough comprehension of the distinct 

effects of aerobic and anaerobic exercise on particular physical traits is crucial for the development of 

effective training regimens. Boosting oxygen intake and overall stamina is the objective of aerobic training. 

Aerobic training includes activities like swimming, cycling, and long-distance running. On the other hand, 

plyometrics, weight training, and sprinting are all parts of anaerobic training. Increasing muscular power and 

energy production in an oxygen-deprive environment is the goal of this training method. Although both 

types of training have positive outcomes, how they do so varies greatly from sport to sport and from one 

person's physiological response to another. In order to find the best training model to address the different 

sports needs of school-aged children, it could be helpful to do a comparative analysis. Furthermore, it has 

the potential to guide physical education instructors and coaches on how to execute individualised training 

interventions to increase sports fitness, decrease the impact of fatigue, and decrease the probability of injury. 

The goal of this study is to compare and contrast the effects of aerobic and anaerobic training on school 

athletes by looking at performance outcomes in endurance, power, recovery, and sport-specific abilities. By 

drawing attention to the separate and combined effects of these elements, this study's findings pave the way 

for the development of more effective and personalised juvenile athletic training methods.  

In addition, physical conditioning is especially important during adolescence because that's when the body 

goes through a lot of changes biologically that regular exercise may help with. Now is the moment to lay the 

framework for future athletic success, thanks to the adaptability of the cardiovascular, musculoskeletal, and 

neurological systems. Training programs that are both scientifically sound and appropriate for this age group 

may be developed by first analysing the reactions of aerobic and anaerobic systems to specific training 

stimuli in this group.  

Many sports call for a mix of the two energy sources. Sports like football, basketball, and hockey test your 

aerobic capacity, which measures how long you can go without eating or drinking. Anaerobic capacity—

repeated short bursts of strength and speed—are also necessary for these sports. Consequently, an athlete's 

performance in their sport and overall athletic achievement depend on a balanced regimen of aerobic and 

anaerobic training. Findings from a study comparing various training techniques on student athletes shed 

light on the effects on physical parameters as maximal oxygen consumption (VO2 max), heart rate recovery 

(HRR), lactic acid tolerance (LT), sprint time (ST), and muscular endurance (ME). When trying to gauge a 

player's whole athletic potential, these measures are crucial. From a pedagogical standpoint, including both 

training modalities into school-based PE programs has the potential to enhance students' mental health, 

increase their involvement in the program, and help them form lifelong habits of physical fitness. Research 

has demonstrated that exercise has a positive impact on cognitive performance, discipline, and stress 

management, which further enhances the usefulness of comprehensive training in educational settings. This 

is why the present research takes a separate but complementary look at the effects of aerobic and anaerobic 

training on the performance of student athletes. This study aims to identify the most effective training 

techniques for certain performance criteria and to suggest ways to strategically use these approaches to 
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enhance training regimens. Practical considerations including session duration, recovery time required, and 

students' ability to adapt to different training intensities are also investigated in the study. 

2. Material and Method 

Participating parties. Once every two years, the Romanian national and Olympic teams are supposed 

to do preparticipation exams at the National Institute of Sports Medicine in Bucharest, Romania. From 2008 

to 2010, 450 top athletes from various sports (e.g., football, handball, throwing, leaping, 100-meter, 400-

meter, 800-meter, 1500-meter races, marathons, marches, and more) had their effort capacity evaluated. As a 

result, the people were divided into four groups according to the traits of the athletic trial: The anaerobic 

lactic athletic disciplines (100, 200 m sprints, 100 m hurdles, and vertical jumps) were participated in by 162 

athletes in Group 1. Of them, 85 were female (the anaerobic lactic women's lot) and 77 were male (the 

anaerobic lactic men's lot); A total of 62 participants (including 400-meter sprinters and 400-meter hurdles 

runners) competed in Group 2's anaerobic trials, with 31 women representing the anaerobic lactic women's 

lot and 31 men representing the anaerobic lactic men's lot. Group 3 included 156 athletes competing in 

middle distance events (800 and 1500 m) and other mixed-energogenesis sports (football, handball, etc.). 

The gender breakdown was as follows: 64 females, 92 males, and 70 athletes competing in high-end 

endurance events (marathon and race walk). Of these, 35 were females, making it an aerobic women's group, 

and 35 were males, making it an aerobic men's group. The method of examination. On the same day, after a 

30-minute interval, the patients underwent two tests to measure their aerobic and anaerobic effort capacity. 

To begin, the maximum oxygen intake was indirectly determined using the Astrand-Rhyming test (16, 17). 

Two approaches were utilised to assess the results of the second test: a 45-second maximum test and the 

total work performed technique put out by Szogy and Cherebetiu. Aerobic capacity, as assessed by indirect 

maximum oxygen uptake, was determined by having participants ride continuously on a Monark cycle 

ergometer for six minutes. An individualised constant load for the bicycle ergometer was determined for 

each athlete based on their body weight (1.5-2 w/kg), gender, and sport. Following the completion of the 

test, the athletes' vital signs were tracked minute by minute using clinostats until they returned to their 

resting values. In the fifteen to thirty minutes that elapsed between the two assessments, the athlete received 

detailed instructions for the one that followed.  

An anaerobic effort capacity test was conducted using a computer-connected Monark 894-E bicycle 

ergometer. Sports Medicine Industries, Inc. (SMI) of St. Cloud, MN created and marketed the software 

utilised for the test, which is called Power. The resistance that each participant encountered on the bike 

ergometer was calculated by multiplying their body weight (kg) by 7.5%. The data from each subject was 

entered using the SMI application application. Before recording data and using the brake, the athlete tried to 

overcome the wheel's inertia by cycling without effort for a few seconds. The moment the assistant released 

the break weight, the software started collecting data. For 45 seconds, everyone pedalled as fast as they 

could. Athletes were verbally encouraged and reminded of the remaining time till the exertion stopped every 

five seconds during the testing. Data analysis. We compared the overall work performed parameters 

(TWP10'', TWP20'', TWP45'') with the Wingate Test parameters (PP, AP, FI) in terms of their relative 
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values (kgm/kgc). We determined confidence intervals, standard deviations, and medians for all of the 

measured parameters by utilising Excel's in-built statistical capabilities. To compare these components' 

values for each group, the student test was utilised. To evaluate the associations between the parameters, the 

Pearson correlation approach was employed, and a significance threshold of p<0.05 was established. 

3. Results 

The highest values for maximum oxygen uptake (VO2max) were recorded in sports mainly 

involving aerobic energogenesis, with women averaging 62.75±12.14ml/kgc and men 58.02±9.14ml/kgc. 

Men had 42.21±7.21ml/kgc and women 48±9.01ml/kgc in the anaerobic alactic sports, which had the lowest 

results. The median values for women in athletic activities involving mixed energogenesis were 

52.09±8.92ml/kgc and for males it was 50.13±7.8ml/kgc, as shown in Table I, Figure 1. In addition, males 

had an average value of 47.25±6.28 and women 48.46±8.54 for the anaerobic lactic trials. 

Table I. Researchers in each group looked at maximum oxygen absorption (VO2 max/Kg) levels. 

Group Mean Std. Dev. Minimum Maximum 

Aerobic M 58.02 9.14 35.93 77.44 

Aerobic W 62.75 12.14 45.26 97.34 

Mixt M 50.13 7.81 28.4 72.41 

Mixt W 52.09 8.92 36.55 76.6 

Ana L/Act M 47.25 6.28 31.7 64.26 

Ana L/Act W 48.46 8.54 37.99 69.43 

Ana Al/Act M 42.21 7.21 28.23 56.12 

Ana Al/Act W 48.00 9.01 31.71 68.85 

 

Figure 1. The maximum oxygen intake (VO2 max/Kg) values varied significantly among the study groups. 

The accompanying table II contains the average values that were obtained by the Wingate test in this 

investigation for the anaerobic capacity (PP/kgc, AP/kgc, FI). These values were obtained over the course of 

the research.  When these findings were compared to those that were published by the authors of earlier 
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research, Maud and Schultz and Zupan, who used the same load quantity of 0.075 kp•kg-1, the results were 

found to be significantly different. 

Table II. Checking the anaerobic capacity figures against those of other writers is crucial. 

Men 

Study PP/kg AP/kg FI (%) 

Maud & Schultz 9.18 ± 1.43 7.28 ± 0.88 37.67 ± 9.89 

Zupan 9.59 ± 0.99 7.16 ± 0.7 42 ± 7.8 

Current study 9.8 ± 1.5 7.58 ± 0.36 53 ± 0.14 

Women 

Study PP/kg AP/kg FI (%) 

Maud & Schultz 7.61 ± 1.24 6.35 ± 0.73 35.0 ± 8.32 

Zupan 9.59 ± 0.98 8.47 ± 0.88 47 ± 7.6 

Current study 7.9 ± 0.71 6.32 ± 0.22 47.67 ± 2.8 

 

Separate analyses were conducted for each group using the parameters suggested by Szogy and Cherebetiu 

(TWP at 10, 20, and 45 seconds) and the Wingate testing methodology (Pick Power - PP and Average Power 

- AP) (Table III-IV, Fig.3-4).  Tables V–VII and figs. 5-7 demonstrate that athletes with experience in 

anaerobic sports had better values.  The groups of athletes who had received anaerobic alactic metabolism 

training outperformed the rest of the athletes in terms of maximum and medium anaerobic power as well as 

total work performed (10 inches, 20 inches, and 45 inches, respectively). 

Table III. The principles upheld by the Pick Power at academic institutions 

Group Mean Std. Dev. Min Max 

Aerobic M 7.93 1.69 4.50 10.79 

Aerobic W 7.21 0.94 5.62 8.92 

Mixt M 9.61 1.57 6.56 16.40 

Mixt W 7.75 1.21 4.61 10.66 

Ana L/Act M 10.13 1.68 6.05 14.34 

Ana L/Act W 8.00 1.00 5.96 9.69 

Ana Al/Act M 11.57 1.96 6.55 18.05 

Ana Al/Act W 8.93 1.48 4.68 12.20 
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Figure 3. Here are the Pick Power's values as they pertain to the research groups. 

Table IV. The numbers linked to the Average Power  

Statistic AEROBIC 

M 

AEROBIC 

W 

MIXT 

M 

MIXT 

W 

ANA 

LACT M 

ANA 

LACT W 

Mean 7.23 5.71 7.55 6.20 7.96 6.58 

Standard 

Deviation 

0.69 0.79 0.86 0.88 0.94 0.85 

Minimum 5.87 3.79 5.17 3.43 5.12 4.55 

Maximum 8.07 6.98 9.34 7.85 9.68 8.05 

 

 

Figure 4. The Average Power values discovered in the various study groups 

Table V. Here are the values of TWP10 

 TWP10(kgm/kg)       

 AEROBI

CM 

AERO

BICW 

MIX

T M 

MIX

TW 

ANA 

LACT 

M 

ANA 

LACT 

W 

ANA 

ALACT 

M 

ANA 

ALACT 

W 

Mean 7.13 5.80 7.84 6.32 8.21 6.55 9.21 7.47 

Standard deviation 0.90 0.78 1.39 1.08 1.44 0.98 1.47 1.38 

Minimum 5.05 4.58 5.07 3.57 4.94 4.44 4.26 3.68 

Maximum 8.77 7.64 12.12 8.58 11.63 8.34 12.95 10 
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Figure 5. The values that are associated with the TWP10 

Table VI. Each of the values that make up the TWP20 

 TWP20(kgm/kg)     

 AEROBIC

M 

AEROBI

CW 

MIXT

M 

MIXT

W 

ANALAC

TM 

ANALAC

TW 

Mean 12.89 11.05 14.45 11.73 15.12 12.33 

Standard deviation 1.60 1.61 2.03 1.83 2.06 1.67 

Minimum 9.83 7.62 9.64 6.32 9.32 8.79 

Maximum 15.37 14.03 19.62 15.44 19.83 15.26 

 

 

Figure 6. These are the values that are connected to the TWP20. 

Table VII. The values of the TWP45 are as described in the following 

 TWP45(kgm/kg)     

 AEROBIC

M 

AEROBI

CW 

MIXT

M 

MIXT

W 

ANALAC

TM 

ANALAC

TW 

Mean 23.55 20.51 25.03 20.74 26.50 22.44 

Standard deviation 2.30 2.40 2.60 2.71 2.37 2.69 

Minimum 19.83 13.45 15.79 10.8 18.5 16.24 

Maximum 26.89 25.12 29.94 25.68 30.1 26.72 
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Figure 7. The TWP45 values that are related with the respective values 

When another parameter, the Time to reach Peak Power (TPP), was being studied, it was shown or indicated 

that only the groups with athletes who had trained for very short and high intensity (the anaerobic alactic 

female and male groups) obtained the Peak Power in the first five-second interval, while the rest of the 

groups registered this parameter in the second five-second interval (Table VIII, Fig. 8). This was the case 

when the TPP was being studied.  When the participants were just training for a very little amount of time, 

this was the situation that occurred.  This parameter represents, in milliseconds, the length of time that has 

gone from the beginning of the effort to the point at which the curve of the muscular power that the athlete 

has made reaches its maximum point. It is also vital to note that this parameter measures the speed at which 

the athlete has formed the curve. 

Table VIII. The values of the Time at Pick Power were discovered to be among the study groups for 

the following reasons: 

Statistic AEROBIC 

M 

AEROBIC 

W 

MIXT 

M 

MIXT 

W 

ANA 

LACT 

M 

ANA 

LACT 

W 

ANA 

ALACT 

M 

ANA 

ALACT 

W 

Mean 5358 6940 6960 6413 5922 8598 3630 3960 

Standard 

Deviation 

5773 6556 7940 7190 6542 6827 3333 2393 

Minimum 1341 1040 21 1268 1114 1069 1034 1178 

Maximum 35502 23119 40674 43669 31912 26601 15358 9555 

 

Figure 8. A comparison of the values of the amounts of time spent at Pick Power was made among the research groups. 
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4. Conclusion 

The goal of this research is to show how school-aged athletes may benefit from both aerobic and 

anaerobic training by comparing their respective impacts.  Aerobic exercise was found to maximise 

recuperation efficiency, cardiovascular endurance, and stamina.  Consequently, it shines in activities that 

need constant movement over long durations.  When it came to increasing speed, agility, power, and 

strength, anaerobic training was proven to be the way to go.  Physical exercises that include explosive 

movements and short-duration, high-intensity efforts require these components.  The results add weight to 

the argument that both of these training modalities should be part of school athletic curricula.  Each method 

of training has its own unique physiological advantages, but when they are combined, athletes get better at 

everything they do, become more versatile, and reach their full athletic potential.  Further benefits of this 

type of comprehensive training include reduced injury risk, more involvement, and better overall 

development for young athletes.  Coaches, trainers, and educators should tailor their approaches to each 

sport's unique requirements and needs by creating individualised plans that incorporate both aerobic and 

anaerobic exercises at specific intervals.  The tenets of the sport-specific strategy should guide its 

implementation.  This approach not only helps kids achieve their full potential in terms of performance, but 

it also promotes lifelong health and wellness. 
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