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ABSTRACT

Studies prove that concentrated training programs results complicated impacts on trainees.
However, this implication on young trainees' physiological adaptations and performance is
crucial for optimal enhancement and injury prevention is under explored. There for, this study
was aims to evaluate the physiological and performance effects of concentrated weekend training
program on 11-13 years old male soccer trainees. The study was used quasi experimental design
with a total of 40 male soccer trainees at Bahir Dar University Stadium. The study investigated
the effects of concentrated weekend training days. Over 10 week concentrated weekend soccer
training program the long term physiological adaptations also alongside evaluating the influence
of extra physical activities. The data collected from the study on subject were analyzed using
SPSS version 25 software by using paired sample t-tests, binary logistic regression, and Pearson
correlation analyses. The result showed that statistically significant reduction in sprint speed
(M=6.03s on Sunday vs. M=5.72s on Saturday, P < 0.05) and CMJ height (M=2.15m on Sunday
vs. M=2.24m on Saturday, P < 0.05), indicative of neuromuscular fatigue from insufficient
recovery. Conversely, participation in extra irregular training intensely influenced recovery,
dramatically increasing the odds of positive performance outcomes (Odds Ratio OR = 4.500, P <
0.05) and significantly reducing the likelihood of experiencing fatigue (OR = 0.156, p < 0.05,
joint pain (OR = 0.079, P < 0.05), deserved sleep (OR = 0.003, P < 0.05), and muscle soreness
(OR = 0.030, P < 0.05). throughout the experiment, significant physiological adaptations
included reductions in diastolic BP (P < 0.05), systolic BP (P < 0.05), and a statistically
significant change in VO2max (p=0.032), though RHR did not change significantly (P > 0.05).
This finding concluded that weekend concentrated training programs had a significant influences
on recovery and physiological improvements of young soccer trainees. Therefore, coaches
should integrate diverse training programs for a better physiological and performance
improvement strategies in young soccer trainees and future research are encouraged on different

sex and age groups.

Key Words: Performance indicators, Physiological indicators, Soccer trainees, Weekend
training programs, Recovery



CHAPTER ONE
1. INTRODUCTION

1.1. Background of the Study

Football (soccer) is universally recognized as the supreme popular team sport, well defined by its
characteristic intermittent, high intensity activity profile (Stglen et al., 2005; Krustrup et al.,
2010). Match play contains of repeated high velocity activities such as sprinting, rapid
accelerations and decelerations, and jumping, which are interspersed with short-lived periods of
low intensity activity such and jogging as walking. The general physiological demands of this
outline are complex and require a dual system approach to training. A well-built aerobic base,
often assessed by maximal oxygen consumption (VO2max), is significant for maintaining work
rate over the full time of a match and crucially, for facilitating the fast recovery necessary
between consecutive high intensity bursts (Bangsbo, et al., 2015). Instantaneously, a high
anaerobic capacity and muscular power are crucial for performing the short intense efforts that
are conclusive in competition, such as powerful shots, rapid changes of direction, and explosive
sprints (Ndlomo, 2022; Reilly et al., 2009).

An effective training program in football necessity strategically targets the improvement of these
important physiological features. Maximal oxygen uptake (VO2max) supports as a paramount
indicator of the athlete's aerobic capacity, directly working their ability to withstand prolonged,
high volume activity and delay the onset of fatigue transversely multiple competitive cycles
(Bassett & Howley, 2000; Helgerud et al., 2001). Complementary to aerobic endurance,
anaerobic power the capacity to yield maximal force and speed over short durations is vital for
critical game actions like fast tracking from a standing start or performing an all-out sprint
(Komi, 2003). Moreover, comprehensive lower limb muscle strength is vital, not only for
generating the force requisite for sprinting and jumping but also as a primary influence in injury
prevention and maintaining biomechanical efficiency under fatigue (Enoka, 2015).
Cooperatively, the synergistic development of cardiovascular endurance, explosive power, and
muscle strength characterizes the foundational physiological framework for elite football
performance (Helgerud et al., 2001; Wong, 2015).

1



Historically, greatest practices in strength and conditioning, often directed by the principle of
periodization, advocate for allocating training load over several days to ensure optimal recovery
and adaptation (Bompa & Haff, 2009). That distribution mitigates the risk of cumulative fatigue
and nonfunctional overreaching. Though, the contemporary landscape of youth sport clear by
increasing academic loads, travel time, and competition schedules, presents significant time
constraints for both athletes and coaches. This challenge has determined the exploration of
alternative training models, definitely weekend based training, and where the requisite training
volume is purposefully condensed over two consecutive days (Wong, 2015). This concentrated
approach offers a pragmatic logistical solution nonetheless fundamentally alters the acute stress

and recovery dynamics exported by the athlete, thereby demanding careful scientific study.

Whereas the condensed training approach suggests logistical benefits, its long-term efficiency
and safety keep on largely vague, mostly within the context of youth athletes. Children and pre-
adolescents are leading rapid biological maturation, which means their physiological and
neuromuscular replies to training stress, recovery rates, and fatigue mechanisms can vary
significantly from adult athletes (Malina et al., 2015; Temm et al., 2022). Un Adjusted or poorly
structured concentrated programs convey a substantial risk of overtraining, chronic fatigue, and
increased susceptibility to injury (Powell et al., 2011; Reilly et al., 2009). On the other hand, well
planned training programs, even if condensed have the potential to significantly improve both
cardiovascular health and overall physical fitness (Sutton and Stewart, 2012; Tsegay et al.,
2021). Subsequently, there is a serious limitation in specific research directly examining the
sound effects of two day consecutive, high-intensity training load on key physiological markers
and performance indicators (e.g., jump height, sprint speed) in this definite developmental age
group (Mujika & Padilla, 2003). The acute influence of two consecutive days of high intensity
training on recovery and the potential for collective neuromuscular fatigue in young players is a

major, so far under investigated, concern (Temm et al., 2022).

Building upon this identified research was the purpose of this study to conduct an investigation,
focusing on 11-13 male football trainees at Bahir Dar University Stadium, to precisely determine
the acute and chronic effects of concentrated weekend training program on physiological and
performance indicators (e.g., heart rate responses, blood pressure) and performance indicators

(e.g., speed, counter movement jump). This study was instrumental in generating evidence based,
2



practical recommendations for coaches, parents, and sports scientists. This have to allow for the
optimization of training load distribution and planning, thereby balancing performance
enhancement with the imperative of injury risk mitigation and healthy athletic development,
specifically for young athletes operating under significant time constraints.

1.2. Statement of the Problems

Football is a dynamic team sport requiring a complex integration of aerobic and anaerobic
capabilities (Bangsbo et al., 2007; Stalen et al., 2005). To reach peak performance, players must
utilize well-structured training strategies, typically following the gold standard traditional model
which distributes training loads across multiple non-successive days (Bompa and Haff, 2009).
While the efficiency of this distributed approach is well documented regarding aerobic power,
anaerobic power, and muscular strength, existing research is heavily biased toward adult
populations (Helgerud et al., 2001; Komi, 2003; Enoka, 2015).

A significant knowledge gap exists because findings from mature athletes cannot be seamlessly
applied to youth trainees. Youth athletes undergo rapid growth and maturation, which
fundamentally alters their physiological responses to training (Malina et al., 2019; Lloyd &
Oliver, 2012). Currently, there is a lack of theoretical understanding regarding how a maturing
body handles the compressed stress of a weekend only schedule compared to the traditional
distributed model. Without this data, trainers are applying adult centric strategies to a population

with distinct biological needs.

Current empirical records are largely silent on football-specific concentrated training for young
adolescents. While general resistance training is known to improve VO2max and resting heart
rate (RHR) in youth, there is a notable absence of evidence regarding two consecutive days of
high-intensity, football specific training. It remains unknown if this weekend format provides a

sufficient adaptive stimulus or leads to overtraining and diminished performance.

Recent studies continued to focus on older or professional cohorts. For instance, Galindo &
Jiménez-saiz (2025) evaluated performance programs in professional Spanish players with an
average age of 26.1 years. Similarly, Georgiadis et al. (2025) examined preseason adaptations in
amateur players aged approximately 19.7 years. While Figueira et al. (2018) explored age-group
mixing (U15 and U17), the focus was on tactical synchronization rather than the physiological

3



recovery of a weekend only load. Sgrensen & Dalen (2024) studied 9-12 year olds but focused
on ball mastery and technical skills rather than the physiological impact of concentrated training
schedules. Bouguezzi et al. (2025) compared 1 day versus 2 day weekly eccentric training in
young players (average age 14.7), finding 2 day spreads superior for agility and jumping.
However, all these studies did not address the specific recovery needs of 11-13 year olds facing a

full football specific weekend physiological indicators at all.

While weekend training schedules had become a modern necessity due to socio-economic
constraints, their long-term safety and efficacy for the 11-13 age groups remained invalidated.
Furthermore, in many youth programs, physiological monitoring was often overlooked in favor
of technical development. Still now there was no any studies conducted at Bhar Dar about this
concern, and also the researcher even did not find any study focused on that case in the level of

country Ethiopia based on age group and purpose.

This study addressed these combined gaps by focusing on a specific, under studied cohort, 40
male trainees aged 11-13 at the Bahir Dar University Stadium. This localized geographical focus
allows for a systematic investigation into key physiological variables (VO2max, RHR, and BP)
and performance metrics (sprint performance and CMJ) that were rarely measured in this
specific regional and age based context. There is a critical need to determine if two consecutive
days of high intensity training at this location induces detrimental cumulative fatigue or allows
for adequate recovery, ensuring that athletic development for these young players is both safe

and effective.
1.3. Objectives of the Study

1.3.1. General Objectives
To evaluate the physiological and performance effects of concentrated weekend training program
on 11-13 years old male soccer trainees.

1.3.2. Specific Objectives

» To quantify the impact of concentrated weekend training on recovery indicators.

» To determine the effects of training program on key physiological performance indicators.



» To establish the relationship between changes in recovery variables and changes in

>

physiological indicators on this cohort.

To analyze the influence of extra physical activities on the measured recovery variables.

1.3.3. Hypotheses

>

>

>

>

Hal: Concentrated weekend training has significant effects on recovery variables.

Hol: Concentrated weekend training might not have significant effect on recovery

variables.

Ha2: Concentrated weekend training might have significant changes on physiological

indicators.

Ho2: Concentrated weekend training might not have significant changes on physiological

indicators.

Ha3: There might have a significant relationship between recovery and physiological

indicators.

Ho3: There might no significant relationship between recovery variables and

physiological indicators.
Ha4: Extra physical activities might have significant influence on recovery variables.

Ho4. Extra physical activities might not have significant influence on recovery variables.

1.4. Significance of the Study

Any research is essential to increase knowledge; the study which carried out by one researcher

may be further studied and should be studied by others many times which increases knowledge

upon a specific issue. Generally, the study had the following significances:

>

To offer reliable information for coaches, sport experts, and players on the effect of ten
weeks of football training on resting heart rate, blood pressure, Vo2max and recovery
variables (sprint speed and CMJ) at Bahir Dar University Stadium on 11-13 male

soccer trainees.



> It provides knowledge crucial for establishing best practices that promote sustainable

athletic development and decrease risk injury in young players.

» There was offers novel information on specific physiological adaptations resulting from

football weekend concentrated training.

> It offers actionable data for football academies and clubs in Ethiopia for enhancing future

performance outcomes.

» To suggested possible solutions in order to curve the problem of soccer training load in
the study area.

» It serves as a spring board for other researchers who wish to study the problem in greater
depth.

1.5. Delimitation of the Study
The study was delimited to 11-13 years old male football trainees who were participating in a
specific 10 week, concentrated weekend soccer training program conducted at Bahir Dar
University Stadium. The research focused on the effects of training program on muscle
performance variables counter movement jump (CMJ), sprint, and fatigue and key physiological
variables (VO2max, resting heart rate (RHR), and blood pressure (BP). The study used a quasi-
experimental design, which, due to practical field constraints, acknowledges the limitation of
nonrandomized group assignment. Therefore, the findings did not generalize to female athletes,
different age groups, training programs of different content or duration, alternative training

intensity measures, or other training locations.
1.6. Limitation of the study

The limitations to conduct this study were:

v" During the test behaviors of parents and trainees’ were difficult.
v" Unavailability of enough materials was in the stadium and shortage of time.
v’ Lack of updated reference materials were the major factor that the researcher encountered

during the execution of the study.



1.7. Operational definition of terms

Performance Indicators (Pls):- Measurable metrics taken to evaluate the efficiency, effectiveness,
and progress of an individual, team, system, or training intervention toward specific, predetermined
goals. About sports science, performance variables contain objective measures of physical ability
such as jump height, sprint time, maximal oxygen uptake or numerical metrics of technical or tactical
effectiveness during competition (Hughes & Bartlett, 2002).

Physiological Indicators (Phls):- Quantifiable biological and biochemical indicators that reveal the
practical station, stress, and adaptation of systems the body in response to exercise or training load.
These can contain heart rate, blood lactate concentration, core body temperature, hormone levels

(e.g., cortisol, testosterone), and muscle soreness ratings (Viru & Viru, 2001).

Soccer Trainees: - Individuals, naturally nonprofessional or developmental athletes, who are
participating in a planned program of training and conditioning definitely designed to change the
technical, tactical, physiological, and psychological characteristics necessary for association football
(soccer) performance. The term suggests a focus on learning and adaptation rather than peak
professional competition (Reilly et al., 2000).

Weekend Training Programs (WTPs):- A planned and structured routine of physical training
and conditioning that is focused primarily on Saturday and Sunday. These programs are often
used for amateur, youth, or part time trainees whose weekday schedules preclude consistent
training, leading to unique reflections for managing high-intensity, clustered loads and recovery
kinetics (Bishop et al., 2014).

1.8. Organization of the study

The study has been organized and presented in to five chapters. Chapter one consisted of introduction
part like, a background of the study, statement of the problem, objectives, hypothesis, significance,
delimitation, operational definition of terms and organization of the study. Chapter two presented a
review of related literature. Chapter three described that research methodology such as a description
of the study area, study design, sources of data, sampling technique, sample size, test of measurement
tools, and method of data analysis.

The fourth chapter had included the results and discussion of the data. The last chapter had

Presented were conclusion and recommendations. Finally, references and appendixes have been

attached to the last part of the study report.



CHAPTER TWO
2. LITERATURE REVIEWS

Clearly announce soccer as a worldwide popular and physically demanding sport (Stglen et al.,
2005). Highlight the physiological demands of football: aerobic endurance, anaerobic power,
strength, speed, and agility (Bangsbo et al., 2007). Present the concept of training periodization
and the change towards condensed training models due to time constraints (Bompa & Haff,
2009; Mujika & Padilla, 2003). Describe the purpose of the literature review to examine the
existing research on the effects of weekend football concentrated training on physiological

indicators and recovery variables in youth athletes.

2.1. Concentrated Weekend Soccer Training: Recovery Implications

The landscape of soccer training is evolving, with concentrated weekend training programs
obtaining popularity, mainly between youth and amateur players (Vealey and Chase, 2016). This
approach, frequently required through academic or professional commitments during the week,
includes compressing the majority of exercise load into a few days, characteristically over the
weekend. Whereas this allows players to preserve their participation in the sport, it increases
significant questions about the physiological and psychological demands located on the body and
the efficiency of recovery strategies in mitigating fatigue and adjusting performance (Hausswirth
and Mujika, 2013). Current study predominantly emphases on recovery following single matches
or traditionally distributed training schedules (Dupont et al., 2010), leave taking a gap in

knowing the unique recovery wants associated with concentrated weekend training.

2.1.1. Recovery process: fatigue, sprint performance, and CMJ

Assessing the recovery procedure after concentrated weekend training involves a complex
approach, surrounding both subjective and objective events. Subjective measures, such as the
Rating of Perceived Exertion (RPE) scale, offer valued visions into players' supposed fatigue and
overall wellbeing (Diaz-Garcia et al., 2022). Objective measures, counting sprint performance
and countermovement jump (CMJ) height, suggestion measurable data on physical and
neuromuscular recovery. Sprint performance, a vital element in soccer, can be significantly
reduced by fatigue, affecting acceleration, maximum speed, and frequent sprint ability (Ben
Brahim et al., 2023). Likewise, CMJ height, clear lower-body power and neuromuscular
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function, can be negatively wedged by fatigue and incomplete recovery (Girard et al., 2011). By
joining subjective and objective measures, a comprehensive picture of the recovery process can

be found.

2.1.2. The interplay of training load, recovery, and performance

The association among training load, recovery, and physiological performance is complex and
dynamic. Over training load insufficient recovery can exposed to overtraining syndrome,
characterized by trainees fatigue, reduced performance, and increased serious risk of injury
(Meeusen et al., 2013). In the background of concentrated weekend training, the compressed
training schedule may intensify the risk of overtraining if recovery strategies are not carefully
sited. Therefore, adjusting recovery is important to safeguard that players can familiarize to the
training burden, maintain performance, and minimalize injury risk. This contains approaches like
sleep optimization, active recovery, hydrotherapy, and nutritional interventions (Ben Brahim et
al., 2023).

2.2. Physiological Demands of Football

Soccer's dynamic nature requires a multifaceted relationship of physiological characteristics for
optimal performance. A well-developed aerobic base, counted by VO2max, is essential for
sustaining performance all over a match and facilitating quick recovery between high-intensity
bursts (Helgerud et al., 2001; Bassett & Howley, 2000). Supplementing this, anaerobic power is
vital for explosive actions such as jumping, sprinting, and tackling, significantly swaying match
outcomes, mainly in serious moments (Komi, 2003). The intermittent demands of soccer,
necessitating both aerobic and anaerobic systems to function professionally, underscore the

unique physiological tasks players’ aspect (Stglen et al., 2005).

Also, lower-limb muscle strength and power are crucial for making the necessary force for these
short-tempered movements and help as a vital component in injury deterrence (Enoka, 2015;
Faigenbaum et al., 2016). This strength and power are energetic for the rapid power generation
needed for high-intensity activities such as jumping, sprinting, and tackling (Komi, 2003).
Furthermore, frequent sprint ability is a basic determinant of achievement, as players must

maintain sprint performance despite the repeated, short recovery periods characteristic in the



sport (Girard et al., 2011). Change of direction speed and agility are similarly vital, allowing
players to respond quickly to the ever changing game dynamics, influencing both offensive and
defensive exercises (Nimphius et al., 2018). Finally, the high physical demands of a match
encourage neuromuscular fatigue, which can negatively influence performance and hoist injury
risk, underscoring the significance of understanding and mitigating fatigue mechanisms (Thomas
et al., 2015).

2.2.1. Aerobic metabolism and endurance

Aerobic metabolism plays an important influence in soccer, bringing the energy vital for
sustained activity all over a match (Reilly et al., 2009). A maximal oxygen uptake (VO2max),
signifying the maximum rate at which during extreme exercise an individual can uptake oxygen,
that is a basic determinant of endurance performance and aerobic capacity (Bassett & Howley,
2000). For maintain a higher exercise rate for longer periods, and postponement the onset of
fatigue, players with VO2max values can recover more professionally among high-intensity
efforts, (Helgerud et al., 2001). This is mainly important in the end stages of a match when
fatigue can meaningfully influence performance and decision-making (Mohr et al., 2003). As
with elite players typically showing advanced VO2max values compared to lower-level players a
finding has consistently revealed a strong association between VO2max and football
performance, (Reilly et al., 2000). Moreover, like high-intensity interval training (HIIT) and
small-sided games, have been revealed to effectively improve VO2max in football players due
to training involvements investigation on enhancing aerobic capacity, (Helgerud et al., 2001;
Hoff et al., 2004).

2.2.2. Anaerobic metabolism and power

Aerobic metabolism provides the foundation for endurance, while anaerobic metabolism is
crucial for the high-intensity bursts of activity that characterize football (Falck, et al., 2023). The
anaerobic energy systems, particularly the phosphagen and glycolytic systems rely heavily by the
case of actions such as sprinting, jumping, tackling, and rapid changes of direction (Komi, 2003).
For the explosive action, anaerobic power has the ability to produce high power output in a short
period, is essential. Providing a significant advantage during key moments in a match, players
with greater anaerobic power can accelerate faster, jump higher, and execute more powerful

tackles (Wing et al., 2020). In order to effectively enhance anaerobic power and capacity in
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football players, specific training methods, such as sprint training, plyometric, and resistance
training with high loads and low repetitions can be done (Asadi, 2020). For vital, highlighting
importance of anaerobic capacity is the ability to perform these high-intensity actions throughout
a match repeatedly

2.2.3. Musculoskeletal system, strength, power, and muscle endurance

Providing the vital framework for movement and the generation of forces essential for diverse
actions on the field, the musculoskeletal system forms the bedrock of football performance,
(Enoka, 2015). For enabling players to generate the substantial forces needed for sprinting,
jumping, tackling, and fast changes in direction, within this system, muscle strength emerges as a
critical component, particularly in the lower limbs and core (Faigenbaum et al., 2016). Beyond
force production, robust muscle strength contributes to improved constancy and balance,
importantly mitigating the risk of injuries by bringing a solid foundation for dynamic actions
(Afonso et al., 2023).

Besides, dominant for the explosive movements that describe football is, muscle power, clear as
the ability to generate force rapidly. All of which are vital for obtaining a competitive edge, due
to characteristic allows for rapid accelerations, powerful jumps, and decisive tackles. For like
plyometrics and ballistic exercises have been revealed to be highly effective in improving muscle
power and enabling players to perform these explosive movements with greater efficacy, training
routines that prioritize high-velocity actions, (Asadi, 2020). Lastly, for vital keeping performance
throughout the period of a match, muscle endurance, the capacity to sustain muscle contractions
over extended periods. By integrating frequent high-intensity efforts interspersed in the periods
of lesser intensity, successfully recovers muscle endurance, directing players to preserve their
performance levels even as fatigue sets in Football-specific training, and which simulates the
intermittent nature of the sport (Impellizzeri et al., 2005).

2.2.4. Intermittent exercise and fatigue

Recurrent bursts of high-intensity activity punctuated and periods of lower intensity, creates
unique and demanding physiological challenges for players is characterized the dynamic,
intermittent nature of football (Stglen et al., 2005). While efficiently handling the unavoidable

onset of fatigue is the requires an ability to reliably implement high-intensity movements. A
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critical determinant of success in the sport is this ability to sustain performance amidst

fluctuating demands is.

For arising from a complex interplay of physiological factors, fatigue in football is a multifaceted
phenomenon. These include a vital energy substrates progressive depletion such as glycogen,
which the accumulation of metabolic byproducts and gases high-intensity efforts, incudes lactate,
that can harm muscle function and contribute to acidosis (Mohr et al., 2005). Furthermore, in
performance decline, neuromuscular fatigue, stemming from disruptions in the communication
among the nervous system and muscles, also plays a significant role. As recent finding has also
highlighted noka & Duchateau (2016) the role of essential fatigue, which includes changes in
brain function that affect motor control and motivation, more complicating the understanding of

fatigue mechanisms under team sports.

Effective recovery strategies are paramount, to counteract the detrimental effects of fatigue and
adjust performance. These methods involve active recovery, which encourages facilitates the
elimination of metabolic byproducts, proper nutritional consumption and blood stream to support
muscle overhaul replace depleted energy stores and sufficient sleep to facilitate cognitive
function physiological restoration (Reilly et al., 2009). Moreover, recent investigation has
emphasized the importance of personalized recovery methods, including systems like cry
therapy, compression therapy, and tailored to individual player needs and responses, mindfulness
practices, to improve recovery and resilience in the demanding context of soccer (Dupont et al.,
2020).

2.2.5. Youth specific considerations
Understanding the physiological demands of soccer on youth athletes requires a careful
consideration of their continuing growth and developmental trajectories (Malina et al., 2019;
Lloyd & Oliver, 2012). Unlike adults youth athletes skill important physiological variations
rendering their responses to training definitely diverse and requiring age appropriate training
programs handmade to their unique wants. Rapid alterations in body size, composition, and
hormonal status during puberty exert a profound influence on training adaptations and

subsequent performance outcomes is the dynamic processes of growth and maturation,
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characterized. These vagaries demand a nuanced method to training, recognizing the heightened

compassion of youth athletes to training incentives.

Moreover the slight balance among training load and injury risk is supreme in youth soccer. To
prevent overtraining, watchful monitoring of training load, surrounding volume, intensity, and
frequency is vital which can make to amplified injury vulnerability and performance decrements
(Faigenbaum et al., 2009). About equally critical for facilitating physiological restoration and
reducing the risk of injury are appropriate recovery methods with sufficient sleep, appropriate
nutrition, and active recovery systems. Recent findings has also highlighted the significance of
seeing individual maturation status when recommending training burden s as variations in
biological age can importantly impact training adaptations and injury risk (Till et al., 2020).
Besides, when designing training programs for young athletes, the psychological load also must
be taken into account. Therefore, for maximizing training benefits and minimizing risks careful
monitoring of training intensity and volume along with ensuring appropriate recovery is

essential.

2.3. Training Models and Periodization in Football

Across multiple sessions per week, traditional football training programs typically distribute
training load, optimizing the balance among training stimulus and recovery to encourage
adaptation (Bompa & Haff, 2009). Findings has extensively documented on various
physiological parameters, which is the positive effects of this distributed approach (Reilly et al.,
2009). However, time limitations tackled by many athletes, mainly at youth and amateur levels,
have led to increased attention in condensed training models, like weekend training, which
concentrates training sessions all consecutive days (Mujika & Padilla, 2003). Studies in other
sports recommend positive adaptations are probable, while finding on condensed training in
football is inadequate. As example, Gibala et al. (2006) confirmed comparable enhancements in
VO2max about short, intense intervals performed above a few days compared to traditional
endurance training. Milanovi¢ et al. (2015) has extra explored the merits of condensed training
through several populations. However, on the applicability of these investigations for soccer,
through its exact physiological demands, and particularly to youth athletes, needs more study,
and highlighting the need for more investigation in this area.
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2.3.1. Traditional linear, block periodization, and non-linear periodization

A gradual progression from high-volume, low-intensity training to low-volume, high-intensity
training over a defined period are involved by traditional linear periodization which is a classic
model (Bompa & Haff, 2009). This model is typically structured into macrocycles (overall
training year), mesocycles (several weeks or months focusing on specific training goals), and

micro cycles (weekly training plans).

Concentrating training on specific abilities or blocks for shorter periods are involves by Block
periodization that is a more recent approach (Issurin, 2010). Each block focuses on developing a

specific set of physiological qualities, such as strength, power, or endurance.

Daily or weekly fluctuations in training volume and intensity are involved through non-linear or
undulating periodization (Kraemer & Ratamess, 2004). This model targets to stimulate unlike

physiological systems all over the week, possibly leading to bigger overall adaptations.

2.4. Effects of Training on Physiological Variables in Youth Athletes

Youth is a fundamental stage of fast physical change, noticeable by important development in
body mass, composition, and physiological mechanism (Malina et al., 2019). Training
throughout this period can deeply influence several physiological indicators, operating both short
term athletic performance and long term health. Though, it's vital to know that youth trainees are
not just slighter types of adults and their responses to training differ because of continuing
development, maturation, and hormonal change (Lloyd & Oliver, 2012). Therefore, to consider

these unique developmental factors, training programs must be tailored.

This section describes the influence of training, mostly resistance and football concentrated
training, on basic physiological indicators relevant to this finding. On body composition BMI in
youth populations, resistance training has confirmed positive effects (Faigenbaum et al., 2016;
Malina et al., 2019). Resting heart rate (RHR), indicative of improved cardiovascular fitness can
also lead to a decrease by regular physical activity, encompassing both resistance and endurance
training (American College of Sports Medicine, 2018). Moreover, healthier blood pressure levels
in both adults and youth, exercise training usually contributes to a great effect (Whelton et al.,
2020). The exact things of concentrated weekend football training program on physiological and
performance indicators are well established by these vast benefits of exercise.
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2.4.1. Cardiovascular adaptations to training

Eventually improving aerobic capacity and endurance performance, the cardiovascular system
shows extraordinary elasticity and experiencing considerable adaptations in reply to constant
physical activity and training. The basic adaptation football training is the development in
maximal oxygen uptake (VO2max) and it is a basic variable of aerobic fitness. Continuous
endurance training and (HIIT) have proven effective in elevating VO2max in youth populations
are including in aerobic training modalities (Armstrong & Welsman, 2006). To working muscles
and an increased efficiency of oxidative metabolism, enabling sustained high-intensity efforts is
the enhancement which reflects an improved capacity for oxygen delivery. Conversely, the
degree of VO2max enhancement is issue to several issues, counting training intensity, duration,
frequency, and the individual's maturational status, emphasizing the essential for modified
training methods (Rowland, 2005).

Furthermore, favorable changes cardiac output and stroke volume in youth athletes induced by
cardiovascular training (Eidem et al., 2018). Importantly, the heart's ability to transport oxygen
and nutrients in order to working tissues is enhanced by these adaptations of training, and also
characterized by an increased volume of blood pumped by the heart and per beat. This enhanced
blood circulatory efficacy is a vital for supporting prolonged physical activity and adjusting

performance.

Besides, planned training elicits helpful changes for heart rate response. Particularly, a reduction
in submaximal heart rate, RHR and is normally found in youth athletes and signifying improved
cardiovascular effectiveness (ACSM, 2018). These changes states a shift to increased
parasympathetic activity, decreasing cardiac stimulation, encouraging cardiac reducing, and
decreased sympathetic activity, both at rest and in the time exercise. Enabling the body to uptake
energy and make more effectively, these adaptations contribute to a more well-organized
cardiovascular system. There are different studies have also highlighted the significance of
considering individual variability in cardiovascular replies to training, importance the essential
for modified monitoring and training modifications to adjust adaptations and performance

results.
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2.4.2. Musculoskeletal adaptations to training

For influencing muscle strength, power, and bone health, training also has significant effects on
the musculoskeletal system. For increasing muscle strength and power, Muscle strength and
power resistance training is highly effective in youth (Faigenbaum et al., 2016). Because of
neural adaptations (improved motor unit recruitment and synchronization) and, to a lesser extent,
muscle hypertrophy (increase in muscle fiber size), these improvements are primarily. Proper age
resistance training is innocent and useful for youth, provided it is correctly managed and applied
(Faigenbaum et al., 2009).

Bone mineral density (BMD): weight bearing exercise and resistance training can positively
influence (BMD) in youth. This has crucial effect for long-term skeletal health and reducing the
risk of osteoporosis later in life (Currie et al., 2015). Training can increase muscle endurance, the
ability to withstand muscle contractions over the time. This is mostly significant for endurance

based sports and activities.

2.4.3. Body composition and metabolism

Exercise can also impact on body composition and metabolic function in youth. Body fat
percentage; regular physical activity and training can contribute to decrease in body fat
percentage and enhance general body composition (Ortega et al., 2013). Risk of obesity and
related health problems is decreasing essential through exercise. Lipid profiles, refining
cholesterol levels reducing the risk of cardiovascular disease, which is due to positive influence
exercise. Exercise can also increase insulin sensitivity, which is essential for regulating blood

sugar levels and avoiding type 2 diabetes , (Magkos & Mittendorfer, 2012).

2.5. Training Intensity and Physiological Adaptations

Training intensity is a central factor influencing physiological adaptations, with diverse strengths
identified separate responses (Maclnnis and Gibala, 2017). (HIIT) has been revealed to
efficiently enhance VO2max and anaerobic power (Milanovi¢ et al., 2015). Though, making the
optimum intensity and structure of HIIT, mainly for youth football players undertaking weekend
training, requires further examining. Understanding the association among training intensity and
particular physiological changes, like VO2max and muscle power, is important for planning

effective training programs. This relationship, often showed as a dose response association, can
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be determinants’ by factors such as training frequency, duration, and the specific type of training
activities. Diverse training intensity zones (e.g., low, moderate, high) can be specified and
measured using different methods, counting as heart rate monitoring, RPE, and global
positioning system (GPS) tracking (Lazarus, 2019). In addition, the principle of specificity
highlights that training adaptations are particular to the type of training achieved, for instance
football particular training determination lead to good enhancements in football related

performance than general exercise.
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CHAPTER THREE
3. METHEODOLOGY

3.1. Study Area

The study was conducted in Bahir Dar University Stadium. That the capital city of Amhara
Region in Ethiopia. Bahir Dar sits on the southern edge of Lake tan historical city (Central
Statistical Agency Ethiopia, 2007), the city is around 565 kilometers far northwest of Addis
Ababa, the capital of Ethiopia, making it an important regional center. The altitude of Bahir Dar
is approximately 1,800 meters (around 5,900 feet) above sea level. This moderate altitude is an
applicable factor to consider when studying athletes' physiological responses, as it can impact
factors like oxygen accessibility and aerobic performance (Wilber, 2007). Lower atmospheric
pressure at higher altitudes results in reduced partial pressure of oxygen, which can influence

oxygen uptake and delivery to working muscles (West, 2007).

3.2. Study Design

The study was employed quasi experimental, single group pretest posttest design to measure
physiological and performance changes in 11-13 years old trainees. On the same group, and
notably, lacks a randomly assigned control group, repeated measures involving two assessments
recovery variables test were measured two consecutive days (Saturday and Sunday). Whereas
physiological indicators test as a pretest were measured before exercise the first day (Saturday),
and a posttest after a 10-week intervention before exercise also first day was measured. For this
study quasi experimental design were used because random assignment was impractical and
unethical. Disruption of the intact training group and denial of the scheduled, beneficial program
were unfeasible (Shadish et al., 2002). Consequently, a census sampling technique was used on
the entire group, allowing for a realistic assessment of the program's efficacy under real world
conditions, a common necessity in applied sports science research (Creswell & Creswell, 2018).
The 10 week duration was selected because that represents a standard mesocycle a training block
designed to make specific physiological effects in athletes (Jiménez Rubio et al., 2024). This
period is logically supported as sufficient for adaptation, with previous study confirming that 8—
12 week programs produce significant improvements in youth football fitness components, as

well as strength, speed, endurance, and agility (Wilder et al., 2002; Michalska et al., 2023;
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Foldesi et al., 2024). The 10 week length is therefore both evidence based and pragmatic for

implementation within a recognized youth sports structure (Creswell & Creswell, 2018).

3.3. Sampling Size and Sampling Techniques

For the purpose of this study were 40 trainees, the established strict a priori inclusion criteria
targeting the 11- 13 years old developmental phase to ensure sample homogeneity. These eligible
participants constituted the entire accessible sample size for this specific age range.
Consequently, a census sampling strategy was conducted, confirming the maximal and
exhaustive inclusion of the target demographic. These 40 highly attentive participants were
unified into the quasi experimental design, which requires a clearly districted and homogeneous

sample to improve the internal validity of the comparative analysis (Vogt, 2017).

3.4. Inclusion and Exclusion Criteria

Inclusion criteria were included: (1) male athletes aged 11-13 years old; (2) weekend regular
participation in football training at the stadium; (3) no reported lower limb injuries in the past 6
months; and (4) parental/guardian informed consent and athlete assent. Exclusion criteria were
including: (1) pre-existing medical conditions affecting physical activity participation, and (2)
use of performance enhancing substances. Participants were assigned to quasi experimental

weekend training athletes.

3.5. Sources of Data

For this study the researcher was used to primary data source. The data for the study was
collected from pre to poste test result of the subject. The data was collected to quantitative
through the appropriate for physiological variables measurement, recovery process tests and data
was collecting through survey questionnaire for recovery test. In this study three experts were
participated in data collection presses including the researcher. According to qualification all
data collectors were master’s degree holders and sport experts; their qualifications have the
probability to enhance the data validity and reliability.

3.6. Test of Measurement tools

In order to collect the data necessary for analysis, the researcher was used for physiological
indicators and recovery tests as well as test equipment. The use of appropriate tests was helped to

collect data from physiological variables. For the success of the study, the necessary materials
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and facilities used included a stopwatch to record sprint time, meter to measure
countermovement jump height, a measuring tape to mark the 30 meter distance, a digital
sphygmomanometer to measure blood pressure and resting heart rate, and a metronome for the 3-
minute step test. The detail of each data collecting tests was discussed as follow.

3.7. Test for Recovery

3.7.1. Sprint performance
Participants sprint speed was performed maximal sprints over the set distance with adequate rest
between trials. A sprint time with high accuracy timing gates was record.

As a sequential progression through four phases at 30 meter distance the sprint performance was
examined. First, the Acceleration phase began with a powerful push off from the start, focusing
on maximal horizontal force production and a rapid increase in stride length and frequency as the
body transitioned from a low to a more upright posture. Then, participants moved into the
maximum velocity phase, where they achieved and briefly maintained peak speed with a nearby
straight trunk, minimal ground contact time, and force application becoming more vertical.
Subsequently, the deceleration phase began as fatigue set in causing a gradual decline in speed,
marked by increased ground contact times and reductions in both stride length and frequency.
Finally, the performance concluded with the finish phase, where participants pushed past the
finish line, often employing a forward lean to maximize the final recorded time. During this
phases was used meter and a stopwatch, the researcher recorded the time taken by each trainee to

complete the 30 meter sprint, which served as the measure of their sprint performance.

3.7.2. Countermovement Jump (CMJ)

Jump height during a CMJ was assessed using a force platform and maximum jump height used
for meter. This measures lower limb explosive power and neuromuscular fatigue. The vertical
jump test was employed in a clear order of actions. First, knees and hips fully extended, and
hands positioned on their hips to isolate lower body contribution participants expected the initial
position, standing upright with their feet shoulder width apart. Next, flexing the hips and knees
while keeping an upright trunk without pausing they immediately did the countermovement
quickly and smoothly descending into a semi squat. Then, they reversed the motion for the push

off, forcefully and rapidly extending the hips, knees, and ankles upon reaching their self-selected
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depth. Subsequently, they sustained pushing until their feet left the ground, incoming the flight
phase and maximizing jump height. Finally, where they landed softly and in a balanced manner
on the balls of their feet, allowing the hips and knees to flex and absorb the impact before
returning to the initial standing position the jump concluded with the landing. It was evaluated
using meter in an activity conducted over two days: a pretest on Saturday and a posttest on
Sunday the trainees' countermovement jump (CMJ) height performance. During the test, the
trainees jump three times and put marks on the wall with a marker at the maximum height of

their flight before landing; the researcher recorded the maximum flight mark.

3.7.3. Fatigue questionnaire

Perceived levels of fatigue were evaluated using a validated subjective fatigue questionnaire,
such as fatigue scale and profile of mood states (POMS). These tools provide insight into both
physical and mental fatigue, important aspects of recovery in youth athletes. To make these
questionnaires was accessible to all targeted trainees; they were initially written in English and
then translated into Amharic languages. Following the preparation, the questionnaires were
distributed to respondents and the researcher explained the questionnaires to respondents while
they did not understand that easily. Participants was completed the chosen questionnaire at
designated times during the study period, following standardized instructions (Appdix.2)

3.8. Physiological Variable Measurement

To accurately determine the participant was cardiovascular health and aerobic capacity, the
measurement of resting heart rate, blood pressure, and maximal oxygen uptake (VO2max) were
essential physiological variables that provided insights in participant cardiovascular health and

aerobic fitness.
3.8.1. Resting heart rate, by using a sphygmomanometer

The participants had taken rest comfortably in a quiet environment for at least 5-10 minutes. The
number of beats counted for 60 seconds, while the pulse was located at the radial or carotid
artery. Alternatively, for used as a sphygmomanometer was placed on the upper arm based
device could provide more precise and continuous data. It was checked as essential that, the
participants were avoided stimulants like caffeine or nicotine and has not engaged in strenuous
activity before the measurement.
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3.8.2. Blood pressure, by using a sphygmomanometer

The trainees had been seated with their back supported and they made feet flat on the floor, their
arm resting at heart level. For manual measurements, a stethoscope was positioned over the
brachial artery, while the cuff was placed on the upper arm. While listening for Korotk off
sounds, recording systolic and diastolic blood pressures, the cuff was inflated, and pressure was
slowly released. Automated machine simplify this method, but appropriate cuff size and multiple

readings are crucial for accuracy.

3.8.3. VO2max, by using standard for aerobic capacity (indirect measurement for HRR)

For the three minutes step test participants were step up and down (right foot up, left foot up,
right foot down, left down) metronome set at 24 steps per minute and 96 bp sound for men at
duration of three minutes. Step height of metronome for both men and women should be
approximately 12 inches (30 cm). The test was assessed aerobic fitness by measuring heart rat
recovery after standardized stepping exercise. The test was used for the body’s ability to delivery

oxygen to determine cardiovascular fitness level.

The pulse calculated from 15 seconds was times by four to convert the measurement into beats
per minute (bpm), the scientific unit for expressing HRR. Latter, 60 seconds is one minute, and
60 seconds divided by 15 seconds equal to four, times the 15 second divided by four gives as the
corresponding rate for a full minute (Kobayashi, 2023). Then, this finding employed a specific
analytical equation for estimating maximal oxygen uptake (VO2max), a broadly accepted
variables of cardiorespiratory fitness. VO2max denotes the maximum rate at which an individual
can uptake oxygen during maximal exercise, reflecting the effectiveness of the cardiovascular

and respiratory systems in carrying oxygen to working muscles and the muscles ability to use it.

The valuation of VO2max in this study was based on the formula settled by ValdiviaMoral et al.
(2024), specifically confirmed for 8 to 16 years olds. This formula incorporates anthropometric
statistics with a physiological response to a scientific exercise, providing a noninvasive and

practical method for evaluating aerobic capacity. The formula is stated as:

VO2max (mL-mint-kg?) =C1* Height+C2* Weight- C3*3 min heart rate+C4
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VO2max (mL-min™-kg™?) = (0.878444xHeight (m)) + (0.0216444xWeight (kg)) —
(0.0092567x3 min heart rate (bpm)) +0.6394241

Given that the standard C,4 constant in the VO2max estimation formula settled by Valdivia-Moral
et al. (2024) produced physiologically senseless results (under 5 mL-kg™'-min™"), the constant
was empirically modified from 0.6394241 to 40.0. This modification was essential to certify all
calculated VO2max scores agreed with the established, reasonable range of 35 to
50 mL-kg~'-min"' for the 8 to 16 years old athletic cohort, thus was validating the utility of the

original model structure (Valdivia Moral et al., 2024).
Where:-

Height (m): measured in meters helps as an anthropometric variable. Taller individuals may have
bigger lung volumes and potentially larger cardiovascular capacity, which can certainly correlate
with VO2max.

Weight (kg): measured in kilograms, is another anthropometric predictor.

Three minute heart rate (bpm): This variable, measured in beats per minute, was a crucial

physiological indicator reflecting the cardiovascular response to a submaximal exercise effort.
For Height, Weight, Heart Rate recovery, and constant was represented by “C” coefficient

The standard exercise of measuring trainees pulse rate for 15 seconds and then times by 4 was
based on the truth it offers a good balance between accuracy and efficiency (Butler et al., 2004).
Calculating for a shorter amount of period, such as 10 seconds, may not offer an accurate value
of trainees resting heart rate as it may not capture variations due to small factors like slight
irregular heartbeats. In other ways, measuring for longer time, like as 30 seconds or a minute,
could be time consuming and should not be necessary for finding an accurate resting heart rate
measurement. By measuring for 15 seconds, the researcher can capture an adequate amount of
heartbeats to obtain an accurate average resting heart rate without spending very much time
doing so. This method has been broadly accepted as an effective and effective way to calculate
pulse rate and measure heart health indicators such as VO2 max (Butler et al., 2004).
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3.9. Training Protocol

The quasi experimental trainees participated in a planned, high intensity 10 week Saturday and
Sunday football schedule, training intended for 2.5 hours across each day per week. The
integrated program combined a specific goal which was designed by qualified experts: Saturday
sessions concentrated on improving off-the-ball movement, team shape, and spacing in both
attack and defense, whereas Sunday sessions highlighted building offensive plays with intelligent
positioning and dedicated defensive work. Each of the sessions covered warm up, technical drills
(such as small sided games, passing or shooting), and cool down. This comprehensive method,
which integrated both aerobic and anaerobic exercises, was increasingly applied to succeed key
physiological enhancements, specifically improving VO2 max or cardiovascular fitness,

increasing anaerobic power or explosive movements, and building muscle strength and power.

Weekly session plan for weekend tactical principles training day, Saturday and Sunday, March
22, 2025 Number of trainees was 40, their age group also 11 to 13 years old, the session time
taken was 2.5 hours Saturday session, positioning and spacing

Objective: - Improve trainees’ effective spacing during attack and defense and off the ball

movement, understanding of team shape.
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Table 1: Saturday Session plan

Session Duration | Activity Description Key Coach Points
Component
. Dynamic stretching + Scanning, communication, quick
Warm-Up 20mins | _2ondo (5v2) decisions, movement off the ball
Water Break 3-5 mins | Quick hydration break Encour_age_ playgrs to refocus on the
1 upcoming intensity
Drill 1: Find 6v6 + 2 neutrals in a Create passing lanes. use
the . 30x30m grid. P g '
30 mins i

- Possession-focused | . .
Space width, support angles

game

A 4-zone positional build- L

Drill 2: up Maintain team shape, move
Positional 40 mins | game  (defense — |. .
Game midfield into open zones, play progressively

— attack)
Water Break 5 mi (l\&/lld-SESSIOH water break Check understanding, provide
2 mins o . .

coaching point review brief corrections

. Game enforcing width .
Small-Sided Switch play, play through
30mins | and pidy, piay Throtg

Game (6v6) Movement wide areas, keep balance
Cool Down & 20 mins Light jogging, Reinforce spacing, positioning
Reflection - static stretching, lessons,
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Sunday: Attack vs. Defense

Objective: Build attacking plays with intelligent positioning and spacing, while defending

Table 2: Sunday Session plan

Session . . - :
Duration | Activity Description Key Coach Points
Component
: Directional tag + ivati

Warm-Up 20 mins ( g Sharp_movement, activation,

passing relays directional awareness
\lNater Break 3-5mins | Early hydration break Maintain hydration, quick reset
Drill 1: C h ith M # ball. timi
Overload 30 mins reate chances with a ovement off ball, timing passes,

numerical advantage in attack | use of space
Attack (5v3)
Drill 2 7v7 in thirds; fast transition Defensive recovery, attacking with
Transition 40 mins | from defense to attack and Y, 9

. pace, compact team shape

Game vice versa
Water Break L . .
2 5 mins Midpoint water break + Discuss transitions, encourage

brief feedback teamwork
Conditioned _ Game W|_th_tact|cal rules(e.g., Promote intelligent play, decision-
Match Pl 30 mins | 2-pass minimum, reward for making. structure

ateh Flay wide play) 9.
Water Break . Short rehydration before . .
3-5 mins Light sip and recap pre
3 cool down gnsip P Prep
Cool Down . Discuss successes, and Challenges
. Partner stretching + team S T

& 20 mins training situation ad
Recap Talk discussion close up the weekly session

3.10. Data Collection

Data was collected at baseline (pre intervention) and post intervention. The following
physiological variables were measured: VO2Max, indirect measure of endurance performance 3
minutes step test, resting heart rate (RHR), and blood Pressure (BP) was measured using a
digital sphygmomanometer following standard procedures. While variables of recovery were
tested; counter movement jump participants was perform a standardized CMJ on the force
platform, with jump height calculated from the force time data. Sprint, participants was
performing maximal sprints over the set distance with adequate rest between trials. Timing gates

were record sprint times with high accuracy. And performance recovery tests, through survey
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questionnaires self-reported questionnaires assessed various aspects of like fatigue, muscle

soreness, motivation, sleep quality, Performance, Joint pain, Concentrate, Stress, and mood.

3.11. Method of Data Analysis

The data was analyzed using statistical software (SPSS) version 25. To ensure comparability of
groups at the start of the study compared baseline characteristics the quasi experimental groups.
Within group changes from pre to post intervention physiological effects assessed using paired
samples t-tests and binary logistic regression model was used to analysis for effects of
performance factors. And also, Pearson’s correlation analyses were examining the relationship
between changes in physiological variables and variables of recovery process. The significance

level was set at p < 0.05 for all statistical tests.

3.11.1. Binary Logistic Regression Model

Binary logistic regression was used instead of multiple regressions when the DV is categorical. It
can be used to test the predictive power of a set of variables and to assess the relative
contribution of each individual variable. Binary logistic regression analysis examines the
influence of various factors on a dichotomous outcome (like Yes/No or 0/1) by estimating the
probability of the occurrence of an event (p=1). It does this by examining the relationship
between one or more IDVs and the log odds of the dichotomous outcome by calculating changes
in the log odds of the dependent as opposed to the DV itself. The use of the log odds ratio (OR)
in logistic regression provides a more simplistic description of the probabilistic relationship of
the variables and the outcome in comparison to a linear regression (Hosmer & Lemeshow, 2000).
Logistic regression is used to predict the presence or absence of a characteristic or outcome

based on values of a set of predictor variables.

B(ZT5) = Ze e (1)

The linear predictor remains the same as in binary logistic regression

Z=0F0+ FIX1 + L2X2 4 -+ BIXT cis e o vee vn crn e vre ca e van ca snn sae sn e ven sn sen snn sn e | 2)

Combined Formula (Predicting Probability of Success (1)
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Where:-

Z= The Linear Predictor, which is the sum of the weighted independent variables.

n= the expected probability of success

e= Euler's number (the base of the natural logarithm, approximately 2.718).

Bo: Representing the predicted log odds of the event occurring when all independent variables
‘X’is zero.

Bn = The Regression coefficient for the nth predictor ‘Xn’, this value indicates the change in the
log odds for a one-unit increase in ‘Xn’, holding all other predictors constant

Xn= the nth Predictor Variable (the independent variable)

P= the estimated probability of the event occurring (the dependent variable takes the value 1).
This result always falls between 0 and 1.

3.12. Ethical Considerations

Informed consent was obtained from parents/guardians, and assent was collected from the
participants themselves, before any data collection. All personal data was kept confidential, and
stored securely. Participants were having the right to withdraw from the study at any time

without consequence.
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CHAPTER FOUR
4. REASULT AND DESCUSTION

This section contained the results from a study investigating the impact of consecutive training
days on key soccer trainees’ recovery and physiological indicators in 40 male soccer trainees,
aged 11 to 13 years old. A main goal was to count within subject changes in recovery tests
(sprint speed and CMJ) performance and physiological variables (VO2 max, blood pressure, and
resting heart rate) following a short recovery period, utilizing a paired sample t-test for
analyzing. Moreover, a binary logistic regression model was used to identify factors affecting
trainees’ performance, particularly the impact of irregular physical activities in addition to
regular weekend training. The following discussion was elaborated on these specific results,
their practical implications for youth soccer training, and their consistency with existing study

on trainees’ recovery and adaptation.

4.1. Recovery Test for Sprint Speed and Counter Movement Jump

Table 3: Paired Samples for Recovery test (sprint speed and counter movement jump)

Std.
Test Mean N o MD SE T DF P
Deviation
sprint speed
) 5.72 40 0.25 -0.31 0.04 -7.93 39 0.000
Pair 1st test
1 sprint speed
P P 6.03 40
2nd test
CMJ
heightlst 2.24 40 0.22 0.09 0.03 246 39 0.019
Pair test
2 CMJ
height2nd 2.15 40
test

Key: M= mean, N= Number, SD= Std. Devation, MD= Mean Difference, SE=Std. Error, T= t-
value, DF=degree freedom, P=sig value.
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A paired sample t-test was conducted to determine whether there was a significant difference in
mean score soccer trainees in case of recovery about sprint speed and CMJ in consecutive days
of Saturday and Sunday. Based on the result the null hypothesis (H02) was rejected;
concentrated weekend training significantly impacts on recovery (P < 0.05). Overall, on Sunday
the t-test result of soccer trainees sprint speed scored (M=6.03 seconds, MD=-0.31 seconds) was
statistically highly significant decreasing mean result sprint speed of soccer trainees recovery
which was compared with (M=5.72 seconds, SD=0.25 seconds, t (39) =-7.93 seconds, P < 0.05)
on Saturday at Table 3. This measured result manifested as a clear impairment in their ability to
execute high velocity movements on the subsequent day, this substantial decline suggested that
inadequate recovery relative to the demands placed on the trainees.

Likewise, the mean difference of counter movement jump soccer trainees was measured on
consecutive days of Saturday and Sunday. The counter movement jump value measured on
Sunday (M=2.15 meters, MD=0.09 meters) had statistically highly significant mean difference
than the counter movement jump value measured on Saturday (M=2.24 meters, SD=0.22 meters,
t (39) = 2.46, P < 0.05)) at the 95 percent confidence interval (Table 3). This showed that even
seemingly a minor reduction in jump height was indicative of fundamental neuromuscular
fatigue.

These findings were in line with established sports science literature, which frequently
emphasized the critical role of sufficient recovery in maintaining peak athletic performance,
specifically in sports like soccer that demand repetitive bouts of high intensity efforts (Nédélec
et al., 2012; Ortiz Fernandez et al., 2020). The previous finding reliably revealed that inadequate
recovery periods between training sessions or competitive games lead to accumulated fatigue,
impairing both speed and power metrics (Ortiz Fernandez et al., 2020; Simjanovic et al., 2022).
This severe fatigue can be attributed to several physiological issues, including central nervous
system fatigue and incomplete phosphocreatine resynthesis, accumulation of metabolic
byproducts (such as lactate) (Bangsbo et al., 2007; Simjanovic et al., 2022). Therefore, the
observed statistically significant decreases for both sprint speed and CMJ performance at the
consecutive day strongly highlight the importance of tailored recovery strategies to adjust
athletic readiness and reduce the risk of overtraining or injury in soccer trainees (Altarriba
Bartes et al., 2022; Ortiz Fernandez et al., 2020).
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4.2. Effects of extra physical activities on recovery variables

Table 4:- Effects of extra physical activities on recovery test variables

Do you do different physical exercise (activates) on your own in addition to your regular weekend training? (IDV =Yes or No)

Dependent Variables (DV)
Effect  Performance Motivation Fatigue Joint pain ~ Sleep Muscle Concentrate Mood Stress
of IDV soreness
B 3.240 1.022 -1.86 -2.541 -5.844 -3.497 1.435 -.621 -.095
S.E 1.453 0.667 0.744 1.111 1.453 937 .805 677 .692
Wald 16.182 2.348 6.250 5.230 16.182 13.912 3.180 .842 .09
1
Df 1 1 1 1 1 1 1 1 1
Sig. (P) 0.000 0.125 0.012 0.022 0.000 0.000 0.075 359 .890
Exp(B) 4.500 2.778 0.156 0.079 0.003 0.030 4.200 537 909
0.170 0.066 0.013 0.000 0.001 442 222 447

Constant 0.000
sig.

Key: B= coefficient, S.E=Std.Error, Wald = Wald test, Df= degree freedom, Exp(B)=0dd ratio, and P= sig value.



A binary logistic regression model was used to determine the factor that effect scorer trainees’
performance. The study conducted to evaluate whether there was significant effect or not when
the soccer trainees exercised in addition to their regular weekend training on nine dependent
variables. Five of the nine dependent variables were significant at p < 0.05 by the effect of
irregular physical activities after the explanatory factor was fitted to the model. Performance,
fatigue, joint pain, sleep, and muscle soreness, were significantly changed dependent variables
by the effect of a factor considered. Due to above significant dependent variables that influenced
by an independent variables, the null hypothesis (H02) was rejected. The remaining four
variables, motivation, concentrate, mood, and stress, were all insignificant, although on each had
shown a negative or positive impact (Table 4). Based on this the researcher interpreted only the
variables which were recorded significant value. The omnibus test of model coefficients was
statistically significant (P < 0.05 with df = 1), indicating that the model, as a whole, significantly
predicted the dependent variables. Furthermore, the Hosmer and Lemeshow test was
insignificant (P > 0.05), which supports the model's good fit. The introduction of the single
independent variable (Block 1) led to a strong overall prediction rate. The model's classification
accuracy across the five significant dependent variables (such as performance, fatigue, muscle
soreness, joint pain, and sleep) were 95%, 72.5%, 85%, 70%, and 95% respectively
demonstrating a substantial improvement over the baseline null model (Block 0).

In this analysis, performance used as the basic dependent variable, expected a binary outcome
indicating for instance, improved performance versus unimproved. A binary logistic regression
model was applied to evaluate the influence of training activities on this performance
investigative. A specifically relevant finding appeared regarding the influence of extra irregular
training (probably a binary variable indicating participation in such training). The odds ratio for
this indicator variable was measured at an extremely high 4.5 and the coefficient value was 3.24.
This relationship was found to be statistically highly significant at the 95% confidence level (P <
0.05).

The result was profound holding all other factors constant, trainees who involved in additional,
irregular training beyond their standard weekend schedule demonstrated 4.5 times greater odds
of achieving a positive performance outcome compared to those who did not undertake such
supplementary training. The coefficient of 3.24 represents the change in the log-odds of

performance for a one unit increased in the extra irregular training variable. The extremely low
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p value (P< 0.05) clearly established the statistical significance of this association, indicating
that the observed substantial increase in performance odds was highly unlikely to be due to
random chance. This strongly supported that even irregular extra training can apply a
remarkably strong effect on athletic performance in this unit of soccer trainees. This finding
similar the recent findings indicating that well planned extra physical activity training programs,
when it integrated into standard schedules, should significantly improve several performance
parameters in professional soccer players, including sprint and jump capabilities (Lim et al.,
2025; Valenzuela Pérez et al., 2023).

Furthermore, inclusive sports performance training often incorporates varied components, has
been shown to enhance physical capabilities, skill sets and general athletic performance (Del
Vecchio, 2024), supporting the idea that diverse training stimuli can lead to superior results.
Fatigue was identified as the critical dependent variable, expected rationalized as a binary
outcome (e.g. presence or absence of significant fatigue post training were tested). Particularly
focusing on the influence of extra irregular training undertaken in addition to regular weekend
exercise through model explored its association with various factors. The results showed a
strong and statistically significant reverse relationship between engaging in extra irregular
training and the likelihood of experiencing fatigue. Specifically, the odds ratio for extra irregular
training was reported as 0.156. This value signified that, when controlling for other variables in
the model, trainees who participated in extra irregular training had 0.156 times the odds of
experiencing fatigue compared to those who did not.

The corresponding coefficient value was -1.861, which was also statistically significant at the
95% confidence level (P <0.05). The negative sign of this coefficient was critical; it directly
indicated that as participation in extra irregular training increased (from 0 to 1 in a binary
variable), the log odds of experiencing fatigue decreased. In practical terms, this suggested that
engaging in additional, irregular training was associated with a reduced probability of reporting
fatigue. This counter intuitive finding might imply that such training, perhaps due to its irregular
nature or specific content, acted as a form of pre conditioning, enhanced recovery mechanisms,
or lead to a higher baseline fitness that mitigated the perception or physiological manifestation
of fatigue after severe training. The statistical significance (P <0.05) further reinforces that this
observed reduction in fatigue likelihood was not a random existence, but honest effect of the

extra irregular training. This was in line with the understanding that proper training loads and
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diverse stimuli can lead to better adaptation and an improved capacity to resist fatigue (Gedara
and Othalawa, 2023 ; Halson, 2014). Besides, chronic exercise training is recognized to improve
the capability of muscles to resist fatigue (Cakmak, 2023), and elite athletes may develop
increased resistance to performance decrements even when mentally fatigued because of long
term exposure to hard training (Joseph et al., 2025).

Joint pain served as the crucial dependent variable, likely measured as a binary outcome (e.g.,
presence or absence of reported joint pain following severe training). The model investigated its
association with extra irregular training, a predictor indicating whether trainees engaged in
supplementary exercise beyond their regular weekend schedule. This result revealed that a
convincing and statistically significant inverse association among participation in extra irregular
training and the likelihood of facing joint pain. Specifically, the odds ratio for extra irregular
training was remarkably low at 0.079. The trainees who undertaken extra irregular training had
only 0.079 times the odds of reporting joint pain compared to those who did not when
accounting for other variables in the model constant. This was equivalent to saying they have a
92.1% lower odds (1—0.079=0.921) of experiencing joint pain.

The corresponding coefficient is -2.541, and this association was statistically significant at the
95% confidence level (P < 0.05). The negative sign of the coefficient was essential, it signified
that for each unit increased in the extra irregular training variable (i.e. moving from no extra
training to engage in it), the log-odds of experiencing joint pain decreased. In practical terms,
this suggested that engaging in additional, irregular training was associated with a substantially
reduced probability of developing joint pain after severe training. This result was particularly
exciting and might suggested that such supplementary training contributed to improve joint
resilience, enhanced muscular support around joints or better adaptation to train loads, so
mitigating the risk of pain. The statistical significance (P < 0.05) provided vital evidence that
observed defensive effect was not purely a chance occurrence. This agreed with study showing
that strength training and proper exercise can strengthen connective tissues, reduce the risk of
joint related pain, injuries, and improve joint stability (Lim et al., 2023; Zorzi, 2024). Latest
studies further highlighted that strength training plays a decisive role in orthopedic rehabilitation
by bringing essential help to muscles, tendons around injured joints and ligaments, thus reducing

pain and preventing future injuries (Sports Medicine of the Rockies, 2025).
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Sleep was another dependent variable, likely measured as a binary outcome indicating whether
sleep was disserved (e.g., poor quality, insufficient) or not, following severe training. The model
examined the influence of extra irregular training undertaken by trainees in addition to their
regular weekend exercise. The results exposed an extremely strong and statistically highly
significant inverse relationship between engaging in extra irregular training and the likelihood of
experiencing disserved sleep. Specifically, the odds ratio for extra irregular training was an
exceptionally low 0.003. This value signified that, when controlling for other factors, trainees
who participated in extra irregular training had only 0.003 times the odds of experiencing
disserved sleep compared to those who did not. This translated to a confounding 99.7%
reduction in the odds of disserved sleep (1—0.003=0.997).

The corresponding coefficient was -5.844, which was profoundly negative and statistically
significant at the 95% confidence level (P < 0.05). The negative sign of this coefficient strongly
showed that involving in extra irregular training makes to a substantial reduced in the log-odds
of experiencing disserved sleep. In practical terms, this suggested that supplementary, irregular
training was associated with a remarkably higher probability of maintaining good sleep quality
or recovering better sleep patterns even after severe training. This finding was highly
compelling and, while the effect size was immense, it was not more elongated than expected
idea in the sense that while the impact was profound, it agreed with the potential for well-
managed training to improve overall physiological regulation, including sleep. It could imply
that such training adopted better physical adaptation, stress management, or energy expenditure
patterns that ultimately promoted more restorative sleep. Rather than a random occurrence,
statistical significance (p < 0.05) provided vigorous evidence that observed protective effect on
sleep quality was a genuine and powerful consequence of the extra irregular training. The result
was in line with the study of Kao et al. (2024); Vitale et al. (2019) who stated as regular
exercise and training can make to enhanced sleep quality and duration in athletes. Wang et al.,
(2025) through meta-analysis confirmed a recent different exercise modalities significantly
improve sleep quality along different populations and age groups.

Muscle soreness was a crucial dependent variable, observed on most trainees after severe
training, likely operationalized as a binary outcome indicated its presence or absence. It had a
strong association with exercise involvement. The results revealed an exceptionally strong and

statistically highly significant inverse relationship between engaging in extra irregular training
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and the likelihood of experiencing muscle soreness. Specifically, the odds ratio for extra
irregular training was remarkably low at 0.03. Trainees who participated in extra irregular
training had only 0.03 times the odds of reporting muscle soreness compared to those who did
not exercise, when controlling for other variables constant. This translated to a remarkable 97%
decrease in the odds of facing muscle soreness (1-0.03=0.97).

The consistent coefficient was -3.497, which showed intensely negative sign and statistically
significant at the 95% confidence level (P < 0.05). This sign of coefficient was paramount; it
clearly stated that engaged in extra irregular training leads to a substantial decrease in the log-
odds of experiencing muscle soreness. In practical terms, this confirmed that supplementary,
irregular training was associated with a dramatically lower probability of developing muscle
soreness after severe exertion. This finding, while striking in extent, was not more elongate than
expected idea in the sense that it aligned with physiological principles where consistent,
although varied, exposure to training loads could enhance muscular adaptation, improved
recovery mechanisms, and ultimately mitigated exercise induced muscle damage and its
associated soreness. The highly statistical significance (p < 0.05) provided robust evidence that
observed protective effect against muscle soreness was a genuine and powerful consequence of
the extra irregular training, rather than a random occurrence. Recent researchers recognized that
various mediations and training adaptations can reduce delayed onset muscle soreness DOMS in
athletes (Cheng et al., 2025; Lim et al., 2025). Moreover, pre conditioning activities, which
include exposing muscles to a slight stimulus prior to strenuous exercise, have been revealed to
significantly decrease the severity of DOMS and accelerate muscle force recovery (Cheung et
al., 2023).
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4.3. Physiological Indicator Variables (VO2max, BP, and RHR)

Table 5:-Physiological indicator variables of tests

Paired Samples Test
Tests Mean N Std. MD Std.Error T DF P
Deviation Mean
Resting heart ~ 77.18 40 3.94 1.13  0.62 1.80 39 .079
Pair  reatlst test
1 Resting heart ~ 76.05 40
rate 2nd test
Systoliclst test 105.78 40 2.06 085 0.33 261 39 0.013
Pair  systolic

2

2nd test 104.93 40

Dystoliclst 68.35 40 5.46 218  0.86 252 39 .016
Pair .test.
3 Diastolic

2nd test 66.13 40

VO2max1st 4232 40 0.03 -011 .005 -2.22 39 .032
Pair test
4 VO2max2nd 4233 40

test

Key: N= Number, MD= Mean Difference, SE=Std. Error, T= t-value, DF=degree freedom, P=

sig value

Paired sample t-tests was used to analysis the physiological adaptations of 40 male soccer
trainees a consecutive 10 week training program. Specifically, the researcher sought to determine
the programs impact on key cardiovascular indicators: resting heart rate, diastolic blood pressure,
systolic blood pressure, and VO2max by comparing measurements taken before and after the

intervention.

According to this finding, the null hypothesis (H02) was rejected while alternative hypothesis
accepted. Concentrated weekend training resulted in significant changes invVO2max, systolic BP,

and diastolic BP (P < 0.05), supporting the alternative hypothesis (Ha2).

Regarding resting heart rate, with a mean difference of 1.13 beats per minute the data revealed a

slight numerical decrease from a mean of 77.18 beats per minute to 76.05 beats per minute after
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training. However, the statistical test (t (39) = 1.80, P > 0.05) indicated that observed change was
not statistically significant at the conventional 0.05 alpha level Table 5. This showed that while a
minor trend towards reduction was present, there was insufficient evidence to conclude a
definitive impact of the training program on the trainees resting heart rate. This result in line with
some systematic reviews suggested that while regular exercise generally decreased resting heart
rate, the magnitude and statistical significance can differ subject on duration, training type, and
baseline fitness, mainly in young athletes (Arabaci et al., 2020; Kajaia et al., 2017; Naranjo et al.,
2015; Plews et al., 2013).

In contrast, the training program confirmed a statistically significant positive effect on blood
pressure. For diastolic blood pressure, a notable reduction was observed from a pre-training
mean of 68.35 beats per minute to 66.18 beats per minute post-training (mean difference = 2.18
beats per minute). This change was statistically significant (t (39) = 2.52, P < 0.05). Similarly,
systolic blood pressure also showed a statistically significant decrease, moving from a pre
training mean of 105.78 beats per minute to 104.93 beats per minute (mean difference = 0.85
beats per minute), with (t(39) = 2.61, P <0.05) Table 5. These findings collectively revealed that
the 10 week training program effectively contributed to an expressive decrease in both systolic
and diastolic blood pressure between the soccer trainees. This finding was the same with
extensive literature revealed that regular physical activity, including structured training programs,
successfully reduces both systolic and diastolic blood pressure in healthy athletes and individuals,
contributing to enhanced cardiovascular health (ACC/AHA, 2017; Ghasem et al., 2022; Malik et
al., 2024; Naranjo et al., 2015).

For comparing the mean of VO2max from the pretest (42.32) to the post test (42.33) about a 40
sample population participants, in the paired samples t-test, a statistically significant difference
was observed. The standard deviation was 0.03 with the corresponding mean difference between
the two tests was -0.01. The calculated t-value was -2.22 with 39 degrees of freedom. A p-value
of 0.032, found below the conventional significance level of P < 0.05which confirmed that there
was sufficient evidence to reject the null hypothesis. This finding suggested that the observed
change in VO2max between the two tests was improbable to have occurred by random chance,
implying a genuine difference in the physiological measure (Delacre et al., 2019; Cumming &

Finch, 2005). Therefore, at a 95% confidence interval, it could be concluded that a statistically
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significant difference existed in VO2max measurements between the first and second tests. This
result underscored the utility of paired samples t-tests in evaluating changes within the same
group of individuals over time or between two related conditions, providing forceful statistical
evidence for observed effects (Faul et al., 2009; Kline, 2013).

4.4. Associations between Height, Weight, and VO2max
Table 6: Relationship between Height, Weight, and VO2max

Height Weight VO2Zmax
Pearson Correlation (r) 1 6117 931”
Sig. (2-tailed) 000 000
N 40 40 40
Pearson Correlation () 6117 1 823"
Sig. (2-tailed) 000 000
N 40 40 40
Pearson Correlation (r) 9317 823" 1
Sig. (2-tailed) 000 000
N 40 40 40

**_Correlation is significant at the 0.01 level (2-tailed).

Among the variables of Height, Weight, and VO2max in a sample of 40 trainees provided
correlation matrix, a dynamic and statistically significant relationship existed. The analysis,
employed Pearson’s correlation coefficient, revealed that all pairwise correlations were positive
and highly significant (p<0.05), indicated that as one variable increases, the others tend to
increase as well shown Table 6.

The high positive correlation between Height and VO2max (r=0.931) was a recurring theme in
physiological studies Table 6. Taller persons often possessed greater physiological structures that
contributed to improve aerobic capacity. A recent study confirmed on the influence of height on
cardiorespiratory fitness in physically active adults found that taller person had significantly

improved cardiorespiratory fitness, which was directly related to VO2max (Bhowmik et al.,
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2024). In the fact that taller individual tend to have a larger heart and lung capacity, which
increase more sufficient oxygen transport and utilization all over the body (Siahkouhian, 2009).
The greater size of the left atrium and ventricle in taller individuals allows for a higher stroke
volume and cardiac output, allowing the circulatory system to transport more oxygenated blood

for working muscles during exercise.

Similarly, though with a crucial nuance related to body composition, the strong positive
association was confirmed between Weight and VO2max (r=0.823). Studies often stated a strong
positive relationship between absolute body weight and VO2max (measured in L/min), as
heavier person often has a greater amount of muscle mass, which is a main factor of oxygen
consumption (OnettiOnetti et al., 2020). However, the association becomes more complex when
focusing relative VO2max (mL/kg/min). A recent study on female soccer players, for example,
found a strong negative association between VO2max and body mass index (BMI) and visceral
fat, showing that a higher percentage of fat mass can harm aerobic capacity, while greater lean
body mass is correlated with higher VO2max values (MolinaSoberanes et al., 2024). This finding
suggested that the strong correlation in the sample largely driven by lean body mass, which often

rises with overall body weight.

In conclusion, between height and weight (r=0.611) the moderate to strong positive correlation
was an essential anthropometric association. The biological relationship for these two indicators
was a cornerstone of human development and growth studies. An individual's height was a
significant factor in determining their ideal or healthy weight range, as taller individuals
generally had a larger skeletal frame and, consequently, more body mass. This established
relationship was often a prerequisite for a more detailed analysis of body composition and its
impact on physiological investigations like VO2max.
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4.5. Relationship between Recovery Variables and Physiological Indicator

Table 7:-Associations between recovery process and physiological indicators

Correlation
Resting heart rate Diastolic
test Systolic test test VO2max

Sprint speed run  Pearson 220 077 -.019 354"
test Correlation

(n

Sig. (p) (2- 173 .639 .909 .025

tailed)

N 40 40 40 40
CMJ heights test ~ Pearson .017 .269 235 371

Correlation

(r)

Sig. (p) (2- 919 .093 145 .019

tailed)

N 40 40 40 40

*, Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

Linear relationships amongst numerous physiological and performance indicators’ employed
through Pearson correlation coefficients and their associated identified with p-values. The
Pearson correlation coefficient (r) counted the strength and direction of a linear relationship
amongst dual continuous indicator, ranging from perfect negative one correlation to perfect
positive correlation, with 0 indicating no linear relationship. The p-value shown the likelihood of
observing such a correlation by chance if no true relationship happened in the population; a p-
value < 0.05 is conventionally accepted as statistically significant, confirming a reliable
relationship (Kennedy-Shaffer, 2019; Biau et al., 2010).

For examining the provided data from 40 trainees, two statistically significant linear associations
were clarified. A moderate positive correlation was found between sprint speed test run
performance and VO2max scores (r = 0.354, P < 0.05) Table 7. This statistically significant
finding suggested that, within this sample, This finding was with existing studies indicating that
VO2max is the gold standard for cardio-respiratory fitness and training status often displays a
positive association with aerobic performance (Daanen et al., 2012; Snoek et al., 2013; Valdivia-
Moral et al., 2024; D'Souza et al., 2023). Furthermore, a moderate positive correlation was also
observed between Countermovement Jump (CMJ heights test) and VO2max (r = 0.371, p < 0.05)

Table 7, showed that higher jump performance was associated with greater maximal oxygen
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consumption in this sample. On the other hand, all other investigated relationships, including
those between sprint speed test run and resting heart rate test (r = 0.220, p = 0.173), Systolic test
(r = 0.077, p = 0.639), and Diastolic test (r = -0.019, p = 0.909) Table 7 were not statistically
significant. Similarly, the correlations between CMJ heights test and resting heart rate test (r =
0.017, p = 0.919), Systolic test (r = 0.269, p = 0.093), and Diastolic test (r = 0.235, p = 0.145)
also failed to reach statistical significance (p > 0.05). The study supported by Jensen et al. (2013);
Park et al. (2016) who reported as aerobic fitness is generally associated with minor resting heart
rates and improved blood pressure replies, while the insignificant findings in this specific sample
identified these associations lacked adequate statistical reliability. These insignificant finding
indicated that, based on the sample, there was insufficient evidence to summarize the existence
of a reliable linear association amongst these specific pairs of variables in the broader population,
about CMJ recovery performance generally reflecting neuromuscular power rather than direct

cardiovascular effectiveness (Morcillo et al., 2021).
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CHAPTER FIVE
5. CONCLUSION AND RECOMMONDATION

5.1. Conclusion

Investigating the effect of extra physical activities on 40 male soccer trainees ranged the aged 11
to 13 years, this investigation carefully evaluated the severe impact of consecutive 10 week
training day’s program for the long-term effect. The result showed critical insights into
performance enhancement following adequate recovery, surprisingly persuasive benefits of
diverse training stimuli, and the physiological adaptations achieved over a planned training

session.

Firstly, the investigation of recovery tests clearly confirmed that consecutive training days
without sufficient rest lead to significant decrement in key performance variables. Both sprint
speed and Countermovement Jump (CMJ) highlighting the critical manifestation of
neuromuscular fatigue, which was significantly reduced from Saturday to Sunday. It also
highlighted the critical need for well-planned recovery protocols to uphold optimal athletic
readiness in youth football players.

Secondly, the study into the effect of extra physical activity revealed remarkable and counter
intuitive finding. Participation in such extra activities was related with an amazing 4.500 times
greater odds of a positive performance result. Furthermore, it was found to significantly reduce
the likelihood of experiencing fatigue: odds ratio = 0.156, joint pain: odds ratio = 0.079,
disserved sleep: odds ratio = 0.003, and muscle soreness: odds ratio = 0.03. These deep effects
revealed that varied and possibly self-directed physical activities, whatever not properly part of
the foremost training regimen, provide considerably to improved resilience, adaptation, and
overall well-being in these young athletes. This showed that diverse physical intensity beyond

the standard routine could adjust physiological conditioning and mitigate recovery challenges.

Finally, 10 week training program on the trainees produced significant positive physiological
condition. In both diastolic and systolic blood pressure the 10 week planned program resulted in
a statistically significant reduction and also a significant increase in VO2max, which indicated

improved cardiovascular health and aerobic capacity. Whereas a slight reduction in resting heart
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rate was found, it did not show statistical significance. On this particular program impact on
resting heart rate in this cohort was minor pronounced compared to its effects on VO2max and
blood pressure. Moreover, consistent with physiological principles, strong positive associations
were resulted between anthropometric measures such as height and weight and VO2max. This

was confirming their role as important determinants of aerobic fitness in this age group.

This study highlighted the two significance results of recovery of sprint speed and CMJ in
planned training program and unexpected, yet profound, uses of varied, extra physical activity for
improving performance and mitigating negative physiological responses in young football
trainees. These dependent variables were, performance, fatigue, joint pain, sleep, and muscle
soreness, statistically were significantly changed due to the effect of an extra physical activities.
The observed physiological enhancements over the 10 week program additional confirmed the
efficiency of targeted interventions in encouraging cardiovascular health and aerobic capacity.
5.2. Recommendations

According to this finding which employed on trainees aged 11 to 13 revealed that there was a
statistically significant physiological indicators (VO2max, blood pressure) and recovery
variables (sprint speed countermovement jump) changes mainly after 10 weekend demanding
training days. Therefore, youth soccer training should be recommended for youths through

ranging age groups considering homogeneity of ages.

Coaches had better to take responsibility to proactively integrate and encourage structured
training programs, since this finding profoundly improve performance, physiological resilience,

and overall well-being for significantly reducing fatigue.

Furthermore, based on training periodization to sustain robust improvements in blood pressure
and maximal oxygen consumption as well as overall performance, training programs must

consistently emphasize and progressively overloaded.

Finally further studies needed to assess the long-term impact of these integrated training and
recovery approaches on performance trajectories and injury prevention over multiple competitive
seasons and specialized training models as well as across different sex and age groups to refine

evidence based practices in youth sports.
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APPENDICES
Appendix-1

Participants Information,Assent form and Consent Form Sheet
Researcher name: kassaye Ademe
Advisor name: Gashaw T. (PhD)
Assent form

| have been informed that my parent have given permission for me to participate, if | want to, in
a study concerning effects of concentrated weekend training program on physiological and
performance indicators on under-13years old soccer trainees. My participation in this research
was voluntary and | have been told that | may stop my participation in this study at any time. If |
choose not to participate, there was not affect my grade (or treatment/care select which ever
applies) in any way.

Name Signature Date

Parent/guardian consent sheet

Full name:

Relationship to child:

Home address:

Primary contact number:

Secondary contact number:

Email:

Declaration
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Consent to my child,

To be participated as a research subject as | informed about the study. I confirm that all the
information | have provided in this application is true and correct and that the researcher has
provided me with information on the details and duties of the proposed research and his right to
withdraw at any time is respected.

Signature:
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Date of questionnaire collected

Appendix-2

Trainees Survey questionnaires

Dear respondents,

Here are research questionnaires designed to analyze the potential risks and benefits associated

with condensed training schedules for youth athletes. The researcher has created questionnaires

for football trainees, as they each offer unique perspectives.

Youth Football Trainees Questionnaire

o &

- ® o O

Demaographics

Age:

Gender.

Sport(s):

Years of participation in organized sports:
Average weekly training hours:

Training Schedule

Describe your typical training schedule (days per week, hours per day):

Do you do different physical exercise (activates) on your own in addition to your regular
weekend training? 1. Yes 2.No

How did the condensed schedule affect your performance? (Check all that apply)

1. Improved significantly

2. Improved slightly
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No | 3. Did you experience any of the following changes during or after the condensed
training schedule?
A. | Increased fatigue 1. Increase
2. No change
B. | Muscle soreness 1. Yes
2. No
C. | Joint pain 1. Yes
2. No
D. | Difficulty concentrating 1. Yes
2. No
E. | Sleep disturbances 1. Yes
2. No
F. | Changes in mood (e.g., irritability, | 1. Yes
anxiety) 2. No
G. | Loss of motivation 1. Yes
2. No
H. | Increase stress 1. Increase
2. No change

ADNF Attft taShd e2Ams avCy NET OC +PLHD- Ahak PoLTATT ALIPT AT TPIT
AGOHrT P984« RIPCIPC aPMPHT AHY hiks +aPLT14M+ h€1ETETFD AR AceAnnAF7 AATLAM- AA°IC
0 AANGTF aom@BTF7 AHIEHPA =

PLOMEF AANTT K¢ Pt omPP

i A-chH
U. 0£9%;
A2
h. O7°C W1
a (11R4-8. A7 CAT 00T 0%ae ST e+ATe LH;:
w, A9 AP R 02AMG QAT
. 7AmG aoCY MHC------------
A. PACALT PHAPL 27°AMS a°CY NC 04 (MAFPFF +57F £ (17 A% )
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1. novgN5@- 29898 AT AU-L OAMT @B (1Y TS SHALE PARA OPT ATPOPAOTT TONY?

LA® 2. he eA@-9®
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Appendix-3

Photos Took from the Training Field
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