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Abstract

Developing effective anaerobic, plyometric training program for students is a strategy for
improving speed, agility, power and skill performance. The purpose of this study was to
investigate the effect of anaerobic and plyometric training on 8-weeks intervention program in
order to provide a recommendation of the most suitable training program for young soccer
players for improving speed performance, agility and jumping parameters (strength and power),
passing and shooting. The study employed Experimental research design. 32 male players of
Robitkenema football club with the age of (ANG=16.8+0.8, PT=17+1.2, CG=18%1.1) had
divided randomly into 3 groups. In the exercise group (ANG, n=12, PT, n=12) and control
group (EG, n=8) in total took part in the study. Both EG participated in 3 sessions per week
lasting 30-45 minutes per session of exercise training, which comprised as walking, jogging,
sprinting, jumping, passing and shooting. All groups had taken pre and post testing and all
subjects participated in physical fitness and technical tests: Countermovement jump (CMJ), the
Multiple 5 Bounds (MB5) Test and 30meter sprint with 10m acceleration phase were measured
on a running track and skill variables measured using measured using on soccer pitch. The data
collected from the study subject was analyzed by using SPSS version 21software by ANOVA with
level of significant 0.05.The results showed anaerobic and plyometric training significantly
improved speed, agility, power, passing and shooting performance in EG at(p<0.05) and the
control group significantly improved their performance in the CMJ (p<0.05), however they were
the only group to get significantly slower in the 30m Sprint (p>0.05) post measurements. Based
on this finding, it can be concluded that 8 week anaerobic and plyometric training had positive

effect on improvement of player of performance.
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CHAPTER ONE

INTRODUCTION
1.1. Background of the study

An effort, to improve high achievement in every sport that occupied by an athlete, is important.
One element or factor which is important to reach an achievement in sport is the physical
condition. In some studies also said that to achieve is determined by four factors of the exercise
of physical preparation, technical preparation, preparation tactics and mental preparation. The
explosive strength, agility, jump height and sport specific performance. The main reason is
because PT activates the stretch-shorting cycle (SSC) mechanism. The SSC can be main purpose
of physical preparation in training is to improve the functional potential of athletes and develop

the bio motoric ability to the highest standards.

Professional soccer players on average perform 700 turns, 30-40 sprints which occur every 90
seconds lasting 2-3 seconds, 30-40 tackles and jumps during a 90 minute game (Bloomfield et.
al., 2007 & Mohr et. al., 2003). These types of results are not known for young soccer players
however, explosive actions are an important feature for all soccer players. Anaerobic means
without oxygen. Anaerobic exercise consists of brief intense bursts of physical activity, such as

weightlifting and sprints, where oxygen demand surpasses oxygen supply.

In addition to helping your body handle lactic acid effectively, anaerobic exercise has great
benefits for overall health. Anaerobic exercise builds and maintains lean mass, protects your
joints, increased muscle strength and muscle mass helps protect your joints, which can protect

you from injury.

Anaerobic training is an intense physical activity that lasts only a few seconds to a few minutes.
Or an activity in which the intensity is so great, that the demand for oxygen is greater than the
body’s ability to deliver oxygen.

https://study.com: definition, benefits and examples of anaerobic exercise by Donna Rickets.

Anaerobic training usually improves movements, strength and speed. Most anaerobic exercises
are designed to develop specific skills such as agility, flexibility, or strength, passing and
shooting performance. Weight lifting, sprinting and some forms of gymnastic, for example,

usually are considered as anaerobic exercise.

Plyometric training refers to those activities that enable a muscle to reach maximal force in the

shortest possible time. A practical definition of plyometric exercise is a quick, powerful
1
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movements using prestretch or countermovement, which involves the stretch shortening cycle
(SSC). plyometric is a form of isotonic exercise that is especially useful for athletes training for

power development.

The word “plyometric” has roots in the Greek word “pleytheyein” which means to increase or
augment. Though certain countries used plyometric techniques in the 60s, the term plyometric
was the first used in 1975 by an American track and field coach named Fred wilt after he
performed at extensive study of Dr. Verkoshansky training methods. Fred derived the word from
this Latin words “pilo”and “metrics”. Pilo means more and metrics mean to measure. Fred chose
these two root words because plyometric function to better an athlete’s quickness and power.
Simply put the goal of plyometric is to make athletic movements becomes more expensive. Even
though its roots are in track and field, athletes’ in every type of sport can benefit from the

training. Https://www.freelapusa.com, the history of plyometric.

Plyometric are training techniques used by athletes in all types of sports to increase strength and
explosiveness (Chu, 1998). Plyometric consists of a rapid stretching of a muscle (eccentric
action) immediately followed by a concentric or shortening action of the same muscle and
connective tissue (Baechle and Earle, 2000).

Plyometric training (PT) has been proven to improve best described as the lengthening of a
muscle (eccentric phase) prior to an immediate shortening of a muscle (concentric phase). PT is
mostly used when training athletes from pre puberty to late puberty due to the fact that
testosterone levels in this age group are low. The low testosterone levels affect the ability of
young soccer players to building muscle mass and thus neural adaptations are easier to focus on
(Sohnlein et. al., 2014). There is very little information available for young adults for improving
sprint performance. This means that strength and conditioning coaches have to refer to the only
general recommendation of a program and duration which was derived from a meta-analysis that
included adults, adolescent and pre-puberty athletes. The recommendation is a program lasting
10 weeks with 18 high intensity sessions consisting of 80 jumps per session (Saez de Villarreal
et. al., 2012).

Researchers have shown that plyometric training, when used with a periodized strength-training
program, can contribute to improvements in vertical jump performance, acceleration, leg
strength, muscular power, increased joint awareness, and overall proprioception (Adams, et al.,
1992; Anderst et al., 1994; Bebi et al., 1987; Bobbert, 1990; Brown et al., 1986; Clutch et al.,
1983; Harrison and Gaffney, 2001; Hennessy and Kilty, 2001; Hewett et al., 1996; Holcomb et
al., 1996; Miller et al., 2002; Paasuke et al., 2001; Potteiger et al., 1999; Wilson et al., 1993).

2



In this modern era, few scientific studies have been conducted to investigate effective methods
of developing speed and agility conditioning among school soccer players.

A major component of success in competition is the adoption and implementation of specific
training procedures prior to the competitive event. Athletes will utilize a variety of training
methods in order to improve in the areas of power, speed, agility and quickness. Depending on
the demands of the individual sport, athletes require different skills and physiological tools for
optimal performance. Plyometric training, including speed, agility, and quickness training, has
received considerable attention as a training methodology. This form of training is of particular
interest because in addition to improvements in performance, the athlete may also decrease

injury risk.

Plyometric is a form of training used to increase power output and explosiveness. Plyometrics
has been defined as explosive calisthenics like exercises involving the conditioning of the
neuromuscular system to permit faster and more powerful changes of direction, such as moving
from up and down in jumping or switching leg positions as in running. Plyometric consist of
rapidly stretching a muscle (eccentric contraction) before shortening it (concentric contraction)
to gain maximum movement and power. This action is known as the stretch shortening cycle.
The force generated by the concentric action increases because the eccentric action releases
stored elastic energy in the muscle being activated. This research was conducts on the effects of
anaerobic and plyometric training on young football player performance in robit kenema football

club.

1.2. Statement of the problem

As this topic are “effects of 8 weeks anaerobic training and plyometric training on young
football player performance in Robit kenema”. This research was conducted to show that
scheduled anaerobic and plyometric training program for Robit kenema young football player
may lead to improve in speed, agility, power, passing and shooting performance

There are 32 players in robit kenema football club for last 3 years. Based on my observation they
are not effective in physical fitness problems like speed, quickness and power and they have
skill performance like passing and shooting. Anaerobic exercise helps boost metabolism because
it helps build and maintain lean muscle. Lean muscle mass is metabolically active, so the more
lean muscle mass you have, the more calories you will burn. Anaerobic activity will increase the
strength and density of your bones more than any other type of activity, therefore decreasing
your risk of osteoporosis. Regular Anaerobic exercise increase strength, speed, and power,

which will ultimately help improve sports performance.
3



Anaerobic conditioning in the form of sprint or interval training is essential to developing the
stride patterns required in proper plyometric bounding. The explosive reactions of sprinting or of
movement drills that require changes of direction can be performed as part of interval training
(repeated efforts with measured recovery periods).

Done together, resistance training and anaerobic training help prepare the athletes body for
plyometrics. In turn, plyometric training enhances the athlete’s ability to perform in resistance

exercise and anaerobic activity —a true partnership in athletic training.

Jump training and upper body plyometrics are relevant to many sports. Gymnastics, diving,
volleyball, and jumping events in track and field are all arenas where success depends on the
athlete’s ability to explode from the standing surface and generate vertical velocity, linear
velocity, or both in order to achieve the desired result. But plyometric is not a panacea in athletic
condition. It does not exist in a vacuum, nor should it be thought of as a singular form of
training. Instead, plyometrics is the icing of the cake —to be used by athletes who have prepared
their tendons and muscles (through resistance training) for the tremendous impact forces

imposed in high intensity plyometrics.

Both anaerobic and plyometric training has many advantages for the improvement of athletes
overall performance in various sport events including soccer. plyometric training exercise
improve explosive power, muscular strength, speed and quickness, agility, neuromuscular
coordination, vertical jump performance, leg strength, muscular power, increase joint awareness
and enhance soccer skill performances of of the athletes. Plyometric training is widely used in
conditioning, power training and in prevention and rehabilitation of injuries in some sports
(Roopch, Martin & Lue-chin, 2010). Plyometric are training techniques used by athletes in all
types of sports to increase strength and explosiveness (Chu, 1998). Plyometric consists of a rapid
stretching of a muscle (eccentric action) immediately followed by a concentric or shortening
action of the same muscle and connective tissue (Baechle and Earle, 2000).Plyometric training
(PT) has been proven to improve best described as the lengthening of a muscle (eccentric phase)

prior to an immediate shortening of a muscle (concentric phase).

A study on the effects of plyometric (specially on agility) found that most effective plyometric
drills have components of stopping, starting and changing directions in an explosive manner,
movements that by their very nature should help an athlete in developing agility. When

specifically measuring effects on agility, the authors found that their protocol had a positive
4



effect on increasing agility in their subjects over the control group. Countermovement jump has
also been shown to increase from a plyometric program. It was concluded that the gains
achieved may have been caused by improved motor improvement or neural adaptations through
the plyometric training. Other research found that plyometric training can increase speed in
prepubescent boys. The authors concluded that plyometric training had positively affected sprint
performance in these subjects, possibly indicating the value of adding a well-designed
plyometric program to sports requiring a speed component. Therefore it appears that a
plyometric program has positive effects on speed, agility and performance if properly
administered. However, as different sports require different parameters of performance, other
training modalities should be considered to supplement the plyometric program.

Anaerobic and aerobic exercise use different energy systems of the body. Anaerobic exercises is
beneficial for good health because it strengthen bones, burns fat, build muscles and maintains

muscle mass, which is important for people as they age.
1.3. Objectives of the study

1.3.1. General objectives
The general objective of this study was to investigate the effect of anaerobic training and

plyometric training on young football players” performance.

1.3.2. Specific objectives

In addition to the general objective above, the research addressed the following specific
objectives:

. To evaluate the effects of 8 week anaerobic and plyometric training on young football players”
speed performance.

. To measure the effects of 8 week anaerobic and plyometric training on young football players”
agility performance.

. To determine the effects of 8 week anaerobic and plyometric training on young football players”
jumping Performance.

. To investigate the significance effects of 8 week anaerobic and plyometric training on young
football players” passing performance.

. To assess the effect of 8 week anaerobic and plyometric training on young football players”

shooting performance.



1.4. Hypothesis

The study has attempted to test the following hypothesis

Hz1: Eight weeks anaerobic training would have significant main effect on young football player
(speed, change of direction speed, power, passing& shooting) performance.

Ho: Eight weeks Plyometric training there is no main effect on young football player (speed,

change of direction speed, power, passing& shooting) performance.

1.5. Significance of the study

Generally this study will have the following significances

The research finding may help as a guide line for the football players and coach future training
design to improve their own performance

It provides valuable information for Robitkenema young football players who involves on
anaerobic and plyometric exercise program for the improvement of speed, agility, power,
passing and shooting performance.

Help coach’s to know further about the effects of anaerobic and plyometric exercise and the
methods of evaluating player’s performance and provide to assess and compare the performance
of players on Robitkenema.

It motivates and encourages player engage in anaerobic and plyometric exercise to boost their
performance.

It will provide the coaches to acquire a deeper insight into their own interactive process.

The research would enhance researcher ability to conduct further research by providing good

experiences.

1.6. Delimitation of the study

Delimitation is defined as bounders put in place by the researcher in effort to narrow the scope
of the study (farrow et al, 2002). The study was designed to investigate the effects of eight week
anaerobic and plyometric training in Robitkenema football players. This study was delimited in
the following areas:

Subjects were selected at Robitkenema football male players age ranged between 16 to 20 years,
and healthy, trained that has not any physical disabilities or medical conditions and volunteers
participated in this study.

Selected physical fitness variables were countermovement jump, multiple 5 bound and 30m
sprint measured using a running truck, and skill variables were agility test without a ball, passing
and shooting measured using a soccer pitch.

Anaerobic and plyometric trainings comprised sprinting, jumping agility, passing and shooting

exercise.



The time of training was limited to three days per week & 45min. per sessions.

Among the performance variables, the following independent variables were selected for the
study such as plyometric, anaerobic training and the dependent variables were selected for the
study such as speed, agility, jumping, passing and shooting performance.

1.7. Limitation of the study

According to (farrow et al 2002) all studies, regardless of their type, have limitations that
indicate potential weakness of the study’s results. This study is limited by the following factors.
In this research,
Lack of equipment’s, facilities and there is no comfortable training field.
Only 16 to 20 age men participants were include in the study, therefore, results cannot be
generalized to other populations.
The researcher not controlled all outside activities, food habits, physical activities and social
habits of the participants.
The subjects that were undertaken may not have previously knowledge about exercise training in

a regular basis.

1.8. Operational Definition of key terms

Anaerobic exercise: exercising without the presence of oxygen; the work intensity is greater
than the rate the body can transport oxygen to be used (Wilmore &Costill, 1994)

Plyometric training is a technique of exercise that involves a rapid eccentric stretch of muscle,
followed immediately by rapid concentric of muscle for the purpose of producing a forceful
explosive movement over a short period of time.

Speed: is the ability to perform a movement within a short period of time.

Power- the ability to exert force rapidly, based on a combination of strength and speed.

Agility: is the ability to change direction quickly without losing speed and balance.

RAE is defining as the chronological age differences between individuals within annually age
grouped cohorts (Barnsley et al., 1985).

Anthropometry —the study of human body measurements especially on a comparative basis.
Hypertrophy-excessive development of an organ or part specially: increase in bulk (as by
thickening of muscle fibers) without multiplication of parts.

Effect-a change that results when something is done or happens, an event, condition, or state of
affairs that is produced by a cause.

Body mass index is a number calculated from a person’s weight and height.



1.9. Organization of the study

This study has consists of five chapters. The first chapter deals with the background of the
study, statement of the problem, hypotheses of the study, objectives of the study, significance of
the study, delimitation of the study, limitation of the study, definition of terms used in the study.
The second chapter deals with the review of related literature, the third chapter deals with the
research design and methodology of the study. The fourth chapter deals with presentation,
analysis and discussion of the data, and the last chapter deals with the summery of the findings,

conclusion and recommendation of the study



CHAPTER TWO
2. REVIEW RELATED LITERATURE

2.1. MATURATION PERIODS OF YOUNG SOCCER PLAYERS

The development process differs for every person and this cannot be rushed. Adolescence
usually begins around the age of 13 years old and ends at around the age of 18 years old. This is
a time when many changes occur in a person’s body. It is important to take note of the cut-off
date which differs from sport to sport but for soccer the cut-off date is in the summer. Cut-off
date is what is used to determine what age group a player will play under. The cut-off date is a

certain time of year, for soccer it is the 1 of January but this changes for sport to sport.

In the older age groups (16-18 years), age and body size differences between high- and low-
level players were reduced and not significant (Malina et. al., 2007). Physical strength has been
shown to have an effect on kicking, tackling and withstanding a tackle (Reilly et al, 2000). This
is @ major factor in sports such as rugby were physical strength is one of the biggest parts of the
game. A skill such as the hand off when used effectively can make a player stand out from the
rest, especially by a physically stronger child between the ages of 11-14 years old. Many
coaches believe that physical strength in soccer is not as important because a skilled player is
much more valuably to the team compared to a fast, powerful and agile player. However, in
underage sport size is a significant factor which can affect the success of a young athlete. Those
who stand out due to their size, speed and power have a greater chance to get noticed. Being
noticed can enhance the player’s chances of being selected for development squads, which inturn

leads to better coaching and development of their skill (Malina et al, 2007).

A study by Malina et al. (2000) showed that the skeletal age and chronological age are
equivalent in males aged 11-12 years old. Skeletal age is the development of a person bone in
years. Chronological age is the number of years a person has lived; it starts from when the
person is born. Between 13-14 years chronological age is closely related and at 15-16 years
skeletal maturation starts to dominate soccer within Portuguese and young Mexican soccer
players.

The different stages of development within adolescent boys needs to be recognized (Malina et
al., 2004), and opportunities need to be provided for smaller and later maturing talented boys
during adolescence (Malina, 2000).



There is no direct correlation between a person being taller and heavier with an increase in skill
level. The size difference plays a small role between the ages of 13-15 but as boys approach
maturity in late adolescence, usually aged between 16-18 years the early maturity is no longer
apparent and in some cases it has been reversed (Malina et al., 2007 & 2005). The different
development stages of an athlete are shown in table 1.

Table 1: Athlete Development (Balyi et al. 2014)

antal Stage les 6 to 9 & Females 6-8

train 12 & Females 8-11

train P to 16 years old / Females 11
ars old

Adapted from Canadian sport police, 2002.

2.2. The development of young soccer player
The development of a good young soccer player involves developing multiple different skills. It
is not only important to develop ones technique but there are many different aspects to be taken

into consideration.

In order for a player to be able to compete at the highest level possible they have to be well
rounded at every discipline. The different parameters required from a player who wishes to play

at a high professional level are, soccer-specific technical and tactical skills, along with physical
10



and psychological characteristics (Gonaus et al. 2012, Reilly et al. 2000). Here are a few
examples that authors have suggested to be required in order to reach the top playing level;
technical skill, (Gonaus et al. 2012, Vestberg et al. 2012) tactical minded, (Gonaus et al. 2012),
speed (Gonaus et al. 2012, Vestberg et al. 2012), agility (Jovanovis et al. 2011), endurance
capacity (Vestberg et al. 2012) and power (Jovanovis et al. 2011, Dardouri et al. 2013). Certain
parameters are harder to develop than others. All the previous physical parameters can be
developed with extensive training but the technical and tactical aspects of the game are

somewhat more difficult to teach to young populations.

Size is found to have particular importance in the selection process within team sports. Tall
players have been found to have a particular advantage in certain positions within soccer (Reilly
et al, 2000). Out of 30 players examined it was found that the majority of the tallest players were
either goalkeepers or central defenders. The positions where the fittest players resided were the
midfielders and fullbacks (Reilly et al, 2000).

Below in figure 1 the Peak height velocity (PHV) is shown. PHV is the period when the growth
rate is at its maximum (Balyi et al. 2014 and Lloyd & Oliver 2014). This is the best indication
that the focus of training should be on aerobic and strength development. Males should begin
strength training 12-18 months after PHV women should begin straight after PHV (Balyi et al.
2001).

As previously mentioned, athlete development should take place as follows Fundamental (age
6/7 until 9/10) Train to Train (age 10/11 until 13/14), Train to Compete (age 14/15 until 17/18)
and Train to Win (age 18-19 until 21-22). Girls (12 +/- 1 year old) reach Peak Height Velocity
(Balyi et al 2014) at an earlier age compared to boys (14 +/- 1 year old) but similarly it occurs
during the stage train to train.

11
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the growth rate is at its

Figure 1 : Peak Height Velocity (Balyi et al 2014) Athlete development differs from girls and
boys. Girls (12 +/- 1 year old) reach at an earlier age compared to boys (14 +/-1 year old).

2.2.1. Anthropometrics and body composition

A person’s body size can influence, from a very young age, where they are going to play on the
pitch. In relation to soccer it has been noticed that usually goalkeepers and defenders are bigger
than midfielders (Reilly et al., 2000). Conflicting findings have been produced by Hencken&
White (2006) that do not concur with those of previous studies that focused on the
anthropometric characteristics of elite soccer teams. For many researches Reilly et al. (2000)
was the main source of reference regarding to anthropometrics of soccer players. They found
that relative heterogeneity in body size is a characteristic of elite soccer teams, so
anthropometric differences were therefore expected between playing positions.

Previous studies (Reilly et al., 2000) have reported significant differences in a variety of
anthropometric characteristics, most notably stature and body mass, perhaps suggesting that
these variables denote a morphological optimization within soccer. All previous studies apart for
the most resent one have suggested that midfielders are preferably lighter in body mass so they
can move more freely. It has been suggested that defenders are usually taller and heavier with
less body mass. However the only conflicting study by Hencken& White (2006) found that
positions were not significantly different from each other in total mass, fat mass, muscle mass,

residual mass and lean body mass.

12



Figure 2 shows the different curves of systematic growth. What follows are the descriptions for
each of the curves. The Genital curve indicates hormonal maturation. The General curve shows
the growth of the different systems of the body such as the lungs and heart. Neural Curve shows
that 95% of the central nervous system is developed by the age of 7. Lymphoid curve shows the
immunological tolerance and the level of resistance to infection (Vanttinen et al. 2013 &Balyi et
al. 2014).

growth
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Adapted from many researches Reilly et al. (2000) was the main source of reference regarding to

anthropometrics of soccer players.

Figure 2 Scammon’s curves of systematic growth (Scammon 1930)

2.2.2. Critical periods

It is important to train specific qualities at specific ages during adolescence. It has been shown
that at a certain age, an individual can learn and improve certain qualities to their best standard.
The main emphasis should be on speed and speed related strength training at the age of 13. At
ages 14-15, the main emphasis should be on speed, strength and aerobic endurance training. At
ages 16-17, the focus should be on speed strength and aerobic endurance training. Finally at ages
18-19, the main focus should be on aerobic endurance, speed endurance and maximal strength
training. These age ranges give an indication of what the training should be like for adolescents
at different age levels. (Balyi, 2001)

2.3. Soccer training for young players

Soccer training has changed dramatically over the years. For the young player nowadays training

specificity has progressed hugely over the years. The idea of a young player going out to kick a
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ball around a field is long gone. Young academies follow a strict plan for developing young
soccer players, which are continuously changing from year to year and also from club to club.
The timing of when and how players begin to acquire a new skill is viewed as a very important

'9,

aspect of how the young of today should be trained. As they say, “timing is everything

Figure 3 shows the many intermittent movements during a game. A players training regime
should be tailored to improving the most important parameters that distinguish the top-class
player from the moderate players. Top-class players were found to perform more high-intensity
actions and sprinting, 28% and 58%, respectively, compared to the moderate players (Mohr et al.
2003).

45
40 -
35 -
30
25 -

20 -

15 - '

10 — T

- | | l ‘. ‘-_-*. L
St W J LS MS HS Sp BR

Activity categories

Time (min)

&)

Adapted from Soccer training for young players (Mohr et al. 2003).

Figure 3: Locomotors categories for top-class players (m) and moderate players (o) during a
soccer game expressed as total time (mean xSD). *Significant difference (P <0.05) between
groups. St =standing; W=walking; J= jogging; LS, MS and HS= running at a low, moderate and
high speed, respectively; Sp= sprinting; BR=backwards running (Mohr et al. 2003).

2.4. Strength training (ST)

A season in soccer is considerably long therefore long lasting periods use a non-linear
periodization model. ST for soccer is typically broken up into 4 phases; off-season for building
functional strength, early pre-season for building Maximal Strength, late Pre-season for building
Muscular power and strength endurance and finally in-season where Maintenance is the main
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objective. A combined muscular strength and power training should be put in place to develop a
young soccer player’s explosive performance, such as vertical jump, shooting power and 30m

sprint, and this can also lead to improved aerobic endurance (Wong et al. 2010).

Strength training takes dramatic affect during the initial phase. After 100 days of resistance
training the cross-sectional area of muscle increases by 23% and maximal strength can increase
up to 91.7%. There is a direct correlation of strength per unit cross-sectional muscle area (lkai et
al. 1970). The timing of when an athlete should begin strength training is very important, players
should start strength training when they are 16 years old but before this they should learn the
proper techniques and develop motor control.

Strength training is essential in order for an athlete to continue developing into a world class
player. Strength training should be accompanied by anaerobic and/or plyometric type training in
order to elicit the best results.

Following this type of complex training player will increase their maximal running speed,
acceleration, jumping ability, increase the force in kicking, tackles and headers and help prevent
injuries (Hickson 1980). At the end of this section table 2 summarize all the different resistance

training methods that will be covered in this section.

2.3.1. Hypertrophy training

During strength training the eccentric phase (3 seconds) is slow and the concentric phase (2
seconds) is slightly faster. The muscle tissue brakes down greater during the eccentric phase,
therefore when trying to increase body mass many strength and conditioning coaches suggest
performing very slow movements eccentrically. Hypertrophy training is not the main cause of
concern to a soccer player because the general physique is lean. This is important to achieve a
base line training level for the season as it progresses. A good foundation will assist the athlete
during the later stages of a training program. The importance of periodization becomes very

evident as the season progresses (Kraemer &Hakkinen 2002).

2.3.2. Maximal strength

Maximal strength training is essential when the main goal is to develop an athlete’s 1 rep max
(1RM). The general protocol is to perform this training with very little reps along with many
sets, leaving large rest time in between sets. This type of heavy resistance training leads to the
recruitment of type Il and type | muscle fibers (Kraemer &Hakkinen 2002).

This is not the most beneficial type of training for soccer players due to the fact that lifts can

take a considerable amount of time which is not very soccer specific. This is useful to develop
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during the pre-season training. Essentially lifting heavier weights compared to body mass ratio

will lead to a faster athlete.

2.3.3. Explosive strength

Explosive power can be developed in many different ways by using heavy, moderate and light
weights. During strength training Polymeric training should be used additionally to weight
lifting in order to develop explosive power. The goal for an athlete is to produce a great amount
of force during a short amount of time. The fast twitch composition of the muscles is the main
indication of an athlete’s potential (Hakkinen et al. 1985). This is one of the reasons why
explosive power is more important than maximal strength for soccer players.

Examples of some exercise are; snatch, clean and jerk and clean. An athlete’s ability to perform
explosive movements is affected when endurance training is carried out concurrently (Hickson
1980).

2.3.4. Strength Endurance training / anaerobic strength endurance

Strength endurance training is important for adolescent soccer players. Endurance training in
early childhood and during the early stages of adolescence is essential for building a strong
base on which to plan endurance training later on.

During the early stages of adolescence the soccer player’s body has the ability to recover
effectively from short exercises lasting less than ten seconds. In short exercises the lactic acid
levels do not significantly increase. However, since the body’s ability to get rid of lactic acid
has not fully developed, the exercises that build high lactic acid levels should be avoided. At
the later stages of adolescence, it is important to include endurance exercises that build a good
foundation for the future (Balyi et al. 2014).

Resistance training in conjunction with aerobic and anaerobic training can improve performance
in endurance sports (Taipale et al. 2014). One of the most popular forms of training muscle
endurance is by carrying out a circuit. This type of training helps the athlete to perform repeated
high intensity movements. Ideally the trainer should incorporate soccer specific movements into

the circuit making it attractive to the players.
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Table 2: Resistance Training protocols (Kraemer &Hakkinen 2002)

Training Methods Sets x Reps Load Duration Recovery
(% of IRM)  (seconds) (minutes)
Maximal strength  4-6 x 1-3 80-100% 0.5-1.5 sec 3-5 min
Hypertrophy 3-5x6-12 60-80% 2-3 sec 1-2 min
Explosive 4-6 x 5-10 30-60% 0.2-1 sec 3-5 min
Strength
Endurance 4 x 15-30 0-30% 1sec 0.30-1min
Strength

Adapted from resistance training protocols (Kraemer &Hakkinen 2002)

2.4.2. Anaerobic Fitness

Professional soccer players on average perform 700 turns, 30-40 sprints which occur every 90
seconds lasting 2-3 seconds, 30-40 tackles and jumps during a 90 minute game (Bloomfield et.
al., 2007 & Mohr et. al., 2003). Figure 4 shows the distribution in low-intensity running
(jogging, low-speed running and backwards running), high-intensity running (moderate- and
high-speed running) and sprinting during the first and second half for top-class and moderate
players. These short lasting bouts of high intensity indicate that the anaerobic system needs to be
trained in conjunction with the aerobic energy system. For these short bouts of high intensity
activities ATP (adenosine triphosphate) is used as the main source of energy (Reilly 2007). The
total duration of sprinting is very low meaning that the utilization of this time is extremely

important (see figure 4).
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Figure 4: Time spent in low-intensity running Time spent in low-intensity running (jogging,
low-speed running and backwards running), high-intensity running (moderate- and high-speed
running) and sprinting during the first (m) and second half (o) for top-class and moderate players
(Mohr et al. 2003).

2.5. Plyometric training

There are three types of muscle action; eccentric, isometric and concentric action. An eccentric
action or negative work is when the muscle lengthens under tension, such as when a player has
to decelerate. Isometric or static hold occurs when the muscle is staying at the same length
generating tension and there is little or no movement at the joint. In a dynamic movement this
becomes known as the transition phase. When the muscle shortens under tension this is referred
to as a concentric action or positive work (McArdle et. al., 2007). The muscle contains muscle
fibers made up of two opposing proteins called actin (thin protein filaments) and myosin (thick
protein filaments) which work together to form cross-bridges. Cross-bridges work together to
perform work and cause motion (Chu et. al., 2013 &McArdle et. al., 2007). There are two types
of muscle fibers; type | which are slow and type Il which are fast. Explosive training such as
plyometric training normally results in the recruitment of fast twitch muscle fibers which are
essential to perform actions as fast as possible. Muscle fibers are recruited by activating motor
neurons which together are referred to as motor units. The more motor units recruited the greater
amount of contractile force can be produced (McArdle et. al., 2007). The aim of plyometric

training is to increase performance by increase efficiency of force production.
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This type of training involves jumping and bounding type activities accompanied with resistance
training, in order to attain the best results. Séhnlein et al (2014) have given recommendations
about the duration of a short term PT program in young soccer players. Their recommendations
have proved to be controversial in light of other similar studies (Saez de Villarreal et. al., 2015).
According to Sohnlein et al (2014) 2 PT sessions per week may be efficient to improve sprint
performance. This study indicates that after 4 weeks considerable improvements are noticed.
However, the greatest achievements were attained after a 12 week period, but there was no
significant change in performance during the final 4 weeks. In some cases you may need to
continue for up to 16 weeks of certain parameters such as the 20m sprint performance. This was
controversial at the time because prior to this finding it was recommended that plyometric

training should take place 3-4 times per week (Saez de Villarreal et. al., 2015).

2.5.2. Stretch shorting cycle (SSC)

To improve a person’s jumping ability, SSC exercises have demonstrate considerable
enhancement in performance with increased force at a given shortening velocity (see figure 5)
(Komi, 2000). Therefore plyometric exercises, such as hopping and bounding, could be brought
into a players training regime in the hope of improving their working mechanics. Developing a
person’s SSC characteristics can improve speed, as muscle fibers are recruited faster and more
efficiently, and also endurance capabilities because the onset of fatigue sets in later because

movement economy improves becoming more efficient (Harrison, et. al., 2004).
A B C

Preactivation Stretch Shortening

Figure 5: stretch shortening sycle(Kimi, 2000).

Plyometric training (PT) has been proven to improve explosive strength, agility, jump height and
sport specific performance (Michailidis et al. 2013). The main reason is because PT activates the
stretch-shorting cycle (SSC) mechanism. The SSC is when the muscle is lengthened (eccentric
phase) and then immediately after the lengthening the muscle is shortened (concentric phase)
(McArdle et al., 2007; Komi 2000).

19



PT is mostly used when training athletes from pre puberty to late puberty due to the fact that
testosterone levels in this age group are low. Due to the low testosterone levels at this age the
ability for building muscle mass is limited and thus, neural adaptations should be the main focus
of training (Séhnlein et al 2014).

There is no general recommendation available for young adults for improving sprint
performance. Strength and conditioning coaches must therefore refer to the only general
recommendation of a program and duration which were derived from a meta-analysis that
included adults, adolescent and pre-puberty athletes. A pervious article suggests that 6 weeks of
plyometric training consisting of one session per week leads to significant improvements in the
traditional agility test known as the T-test, Illinois Agility Test and force production (Miller et
al. 2006). This was one of the first papers to the author’s knowledge that showed improvements
in agility tests after a plyometric intervention. The recommendation is a program lasting 10
weeks with 18 high intensity sessions consisting of 80 jumps per session. There is a high
trainability in preadolescent soccer players as has been shown by Michailidis et al. (2013) that a
12 week plyometric program leads to better improvements in squat jump (SJ), drop jump (DJ),
countermovement jump (CMJ), single leg jump (SLJ), multiple 5-bound hopping (MB5), leg
strength and sprint time, compared to normal soccer practice.

2.5.3. Slow and fast SSC

Slow (>0.25s) SSC-type plyometric exercises are used to improve the initial acceleration phase
(0-10m) (Delecluse et al. 1995). The ground contact time lasts longer than 0.25s and this type of
movement involves large movements at the joints (Sohnlein et al. 2014). Fast (<0.25s) SSC-type
plyometric exercises improve the second acceleration phase (10-30m) and maximal velocity
phase (30m) (Delecluse et al. 1995). Less than 0.25s ground contact times generally involve

smaller movement at the joints (Séhnlein et al. 2014).

Typical sessions consist of 3-5 sets and 6-16 reps of each exercise (starting at 3 sets working up
to 5 sets). The numbers of jumps\contacts start at around 90 and increase up to 180 over an eight
week period. Number of ground contacts/jumps and jump type will dictate the session intensity.
When good technique is mastered then the athlete should slowly and steady progress onto the
next progression level. Landing mechanics and technique are factors that should be perfected
before progression increase in intensity are considered. A jump mat can be used to determine an

athlete’s ability to utilize their SSC ability. It has been shown that 30, 60 or 120 seconds rest in
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between sets result in similar improvements (Ramirez-Campillo et. al., 2014). From the safety
perspective and benefit of the athlete it should be noted that a good strength foundation should

precede any plyometric work.

2.5.4. Velocity

An athlete’s maximum velocity is achieved after 30 meters of high intensity running. It has been
suggested that sprint performance is characterized into 3 phases; (a) initial acceleration phase
(0-10 m), (b) secondary acceleration phase (10-30 m), and (c) maximal velocity phase (after 30
m) (Delecluse et al. 1995). The 30m sprint test isn’t very soccer specific but it is still necessary
to assess all 3 phases of sprinting. After the implementation of a 12 week anaerobic intervention
program the participants improved significantly in all the tests (sprint with 180° turns, sprint
4x5m, slalom test with ball,

Slalom test, sprint with 90° turn with ball and sprint with 90° turns) carried out except for

sprinting forward and backward (see table 4) (Milanovi¢, et al. 2013).

2.5.5. Agility and/or Change of direction

Change of direction (COD) has sometimes been used as another name for agility but recently
they have become acknowledged as different performance abilities. Agility has been defined as a
whole body rapid movement with change of velocity or direction in response to a stimulus
(Sheppard & Young, 2005).

Agility is performance in a changeable environment such as a match. On the other hand COD
takes place in a pre-planned environment, such as the traditional T-test. In the future these
traditional agility tests may become known as change of direction speed (CODs) tests.

It has been studied that short term (3 weeks) agility training program can improve agility test
results in young players (Jullien et al. 2008). This shows the importance of training specificity.
Lateral agility has been found to improve with SAQ training (Milanovi¢, et al. 2013) and linear
agility has been found to improve with additional plyometric training (S6hnlein et al. 2014
&Saez de Villarreal et. al., 2012). It has also been shown that a player’s agility can be
significantly improved when the athlete is 18 years old. Previously it was considered that the

majority of development occurs at 16 years old (Milanovi¢, et al. 2013).
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2.5.6. Reaction speed

Reaction speed is associated with the term “Quickness” (Brown 2005). Quickness is an essential
part of soccer because during a game players have to perform short sprints every 4-5 second.
These short sprints can include moving into an advanced position or tracking the movement of
an opponent (Bloomfield et. al., 2007 & Mohr et. al., 2003).

Being that millisecond faster than your opponent is the difference from winning and losing
possession. When developing an athlete’s quickness it is important to avoid using pre-planned
agility exercises as this prevent the athlete from developing their reaction speed (Milanovi¢, et
al. 2013). A way to incorporate this into a drill is to use different colour cones and the player
runs to the colour cone that the coach calls our or the coach can simply show with hand signals
which direction the player should run.

Table 3: Agility and/or Change of direction (Milanovi¢, et al. 2013).

Experi-nelial group (n = 66) " Coatrl group (n = 66)
Initial Final Initial Final

Sprint with 180° tarns 40(33) 1200 T46(35)  T49(30)
Sprint with backward and forward running 784(39) 774( 9 1.76 (41) ’80(4)
Sprint 415 m SO3(38) SB6(39)*  6M4(35)  607(M)
Slalom test with ball 109:(111) 10677106 1095(12) L. “4(1 23)
Slalom test B(M M6 785100  795(L13)
Sprint with 90° turns with ball °9“(60) 67(3)*  985(6) °91(63)
Sprint with 90° turns 18(3)  767(4)  IN(6)  T75(6)
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CHAPTER THREE
REASERCH METHODS

3.1. INTRODUCTION

This chapter outlines the procedures used in the study. It introduces a complete description of
the methodology of the study, the population, the sample, the instrumentation, a description of
the anaerobic, plyometric training used in the study and the research design. Eventually, it
introduces the statistical treatment of the study findings.

3.2. Research cite

The study was conducted in Robitkenema football club in Sedie-mujja worda of south Gonder
Zone, Amhara National regional state (ANRS). The administrative center of South Gonder,
Debre tabour, is also the administrative center of Sedie-Muja worda, which lies 267km NE of
Bahir dar (the capital city of Amhara). It is bordered by Tache Gayent in the north, simada in the
south, Amhara sayinet in the East and Lay Gayinet in the west. The club, which the study was
under taken, located in Robit in the city of Muja, established in 2003 E.C and 32 players

included in a squad.

>>>>>

Map of Amhara map of Muja
Figure 6 Research cite
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3.3. Research Design

The focus of this study was to investigate the effect of eight weeks anaerobic, plyometric
training on football player performance in Robitkenema. Depending on the nature and
appropriateness of the pre and post test data the research approach designed in the study was
employed experimental design, since it helps to measure, assess, evaluate, analyze the effect of
anaerobic, plyometric training in the independent variable on the dependent variable, these are
speed, agility, power and skill performance. In general this design involves systematic collection

and presentation of the data to give clear picture of the particular situation of the problem. The

layout for this study was as follows:

Table 4: The study design

layout

Treatment Anaerobic, plyometric training
Frequency 3 days/week

Total duration 8 weeks

Duration/session >45 minutes

Intensity High

Exercise days

Monday, Thursday, Saturday

Time of traini

ng

Morning and evening(Saturday)

So, the researcher depended on the following design to test the study hypotheses as shown in

Figure (6) below

Figure 7: The experimental design

Pretest

experimental group

anaerobic training
Plyometric training

Y

A

Control group

T rain their own coach

A 4

A 4

posttest

3.4. Population of the study

The population of the current study consisted of all threety two (32) football players in

Robitkenema football team in Sedie Muja worda.

3.5. Sample of the stu

Selecting the study sample is one of the most important steps of the study. Ebeedat et al. (2005:

132) define the sample as "A part of the study main population chosen by the researcher using

dy
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1.1.
1.2.
1.3.

various techniques and includes members of the main population”. The study sample was
determined through the simple random method. In Robitkenema, male young football players
that have threety two players. The researcher used the lot to select the sample from them. The
sample was selected randomly from this club. It consisted of (32) players distributed into three
groups; the plyometric group consisted of (12) players, anaerobic group consisted of (12) players
and the control group consisted of (8) other players. Table (6) shows the distribution of the

sample:

Table 5: Distribution of the sample according to the groups

Group Plyometric Group  anaerobic Group Control Group

Male 12 12 8

3.6. Variables of the study

The study included the following variables:

The independent variables represented in

Anaerobic training

Plyometric training

Control groups did not perform in any plyometric and anaerobic training.

The dependent variable represented in Football player performance includes speed, Agility,

Jumping power, passing and Shooting.
3.7. Inclusion and exclusion criteria

Individuals with cardiac condition such as hypertension or uncontrolled diabetes of other
conditions that would be contraindicated for exercise testing and training were not admitted to
the study. Individuals having bone and joint problem, diabetes mellitus, bad habits and those

taking medications were not included into the study.

3.8. Source of data

The data for the study were collected from the result of test given from pre to post test of all
anaerobic group, plyometric group and control group. Quantitative data were collected through
the appropriate absolute strength, power measures such as countermovement jump test, multiple

5 bound tests and performance measures for 30m sprint test, agility test, passing test and
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shooting test. Before the experimental groups were going to anaerobic and plyometric training,
the pre and posttest was taken from all anaerobic group, plyometric group and control groups.
Posttest was also taken from all groups after 8 week anaerobic, plyometric training programs for
experimental groups completed.

3.9. Data collection instruments

In order to collect the data necessary analysis, the researcher was used absolute strength, power
and skill tests. The use of appropriate tests helped to collect data from selected absolute strength,
power and skill variables. For the success of the study necessary materials and facilities such as
cones, balls, stop watch, whistle, record sheets, meter and weight balance were used. The detail

of each data collecting tests and procedures are discussed as follows.

3.10. Procedures for administration of absolute strength, power and skKill
Tests for Anthropometrics:
Age (years), years of training, height (cm), weight (kg), BMI (kg/m?) and circumference of thigh

(cm) were recorded.

Countermovement Jump (CMJ)

Subjects performed the CMJ on a force plate with hands on their hips and feet shoulder with
apart. Participants were then instructed to perform a quick and explosive countermovement jump

on verbal command so that knee angle for the jump was no less than 90°. The best performance

measured in meters was used for statistical analysis.

Figure 8 picture of countermovement jump

Multiple 5 Bound (MB5)

5 jumps were performed and the total distance covered was measured. From a standing position
with both feet on the ground, participants tried to cover as much distance as possible with 5
forward jumps by alternating left and right leg contacts. This test has been recommended for the

measurement of lower-limb muscle power instead of the vertical jump test and is considered to
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be soccer specific (Sohnlein et. al. 2014). The horizontal distance between the starting line and
the heel of the rear foot was recorded to the nearest 1 cm using a meter measure. For all the

jumping tests the best of the three trials was chosen for further investigation.

Figure 9 picture of multiple 5 bound tests

Sprint test

Subjects started 0.70m behind the photocells and they were allowed to start whenever they
wished and instructed to push off their front leg. There were 3 sets of photocells; one at Om,
second at 10m and the third at 30m. 2 minutes rest between trails was allowed.

Agility tests
When performing the agility test the players preformed the test without the ball. A total of 3

trails were timed and the best was used for the statistics analysis. 3 minutes rest between tests

was allowed

Finish m
70cm \ Hm 4.5m (l)
< —>

Start

A 4
A
v

Figure 10: agility test

Passing drill
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The passing test layout included two cones 6 m apart from each other and 2 m wide passing
walls placed 7 m apart from the cones. Performance time started when a player kicked the soccer
towards the wall. Then the player repeated the cycle: pass - receive rebound - dribble between
cones - pass to the other wall. The performance ended when the 10th pass hit the passing wall.
Five of the passes were given with the right foot and five with the left foot. One successful
performance, which was always achieved by the fifth attempt, was required in the test (see figure
below). Every player had at least 3 trials each.

Receive rebound Heceive rebound
——————— e —

R > Run with ball ¥
~ _\’\‘ o, \“‘F ‘ o

Pass " '

.1'1”

Test begins when player makes the first pass.
Test finish when 10" pass hits the wall (5 on each side).

Figure 11: Passing test used in the study

Shooting test

Players performed a maximal velocity instep place kick to a stationary ball. A ball with a
standard International Federation of Association Soccer size and inflation was kicked from 15
meters toward a target 1.5 x 1.5 meters. The players were asked to approach the ball at a speed
of their choosing and shoot the ball as hard as possible. The first 3 shots that hit the target were
recorded; each player had 1 minute rests in between trails. Ball speed was measured using a
Second located 4 meters behind the spot kick, held by a person standing on a chair and pointed

toward the target according to the instruction manual.

3.11. Methods Data analysis

The data collected through strength and performance tests like 30m sprint, countermovement
jump test, multiple 5 bounds test, agility test, passing test and shooting test and the collected data
were analyzed and interpreted into a meaningful idea using computer in order to compare
strength, power and skill variable changes observed among groups. Data was analyzed using
computerized statistical package software SPSS version 21 and manually. The paired T-test) test
was used to compare the pre and post training data.

The level of significance was set at 0.05

Velocity= distance/time orV =d/t
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1. Introduction

This chapter deals with the analysis of pre and post test data collected from randomly selected
anaerobic (n=12), plyometric (n=12), and control (n=8) groups under the study. The study aimed
at investigating the effect of anaerobic and plyometric training on football player performance in
Robitkenema. To achieve this purpose, the anaerobic and plyometric training was designed, and
the study instruments, which included pretest and posttest results. The researcher adopted the
experimental approach in his study. The pre-test was conducted on the groups, and then the
program was implemented on the experimental group and the other one on the control group.
After that, the test was conducted on both groups after eight weeks on both groups. Finally,
collected data were analyzed using ANOVA test to analyze pre-test and post test results of
anaerobic, plyometric and control groups to test the hypotheses. This chapter tackles the results

and data analysis using as follows:

4.2. Results of the study

Table 6. characteristics of the study participants (Meanz SD)

AN Group (n=12) PT Group (n=12) Control Group (n=8)
Pre Post Pre Post Per Post

Age (years) 16.840.8 - 17£1.2 - 18+1.1 -
Years of
Training 3.8+0.8 - 4.2+0.8 - 4+0.7 -
Weight (kg) 51.2+2.3# 54+1.4# 52.2+3.4#* 54.8+2.5#* 51.2+1.9* 51.2+1.9*
Height (m) 1.67+0.06 1.74%0.07 1.68+0.04 1.760.065 1.69+0.5 1.65+0.03
BMI 17.55+1.2# 18.84+2.6# 17.9+1.3# 17.8+1.9# 19.1+1.2 19.58+0.7*
CoT (cm) 39.8+2.3# 41.2+2.95#** | 39.5+1.8# 41.5+1.6#** 39.6+1.9 40£2.3**
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* p<0.05, ** p<0.01 & *** p<0.001, refers to significant differences between Pre and Post.#
p<0.05, significant difference with the control group.

As shown from above table 7 descriptive characteristics of 32 study participants from
Robitkenema football club mean of age(AN=16.8, PT=17,& CG=18), weight(AN=51.2,
PT=52.2,&CG=51.2), height(AN=1.67, PT=1.68, CG=1.69), BMI(AN=17.55, PT=17.9, CG=19.1),
COT(AN=39.8, PT=39.5, CG=39.6). Subjects were relatively had the same age, weight, height,
BMI and COT at the beginning of the groups.

Table 7: Analysis of variance of circumference of thigh (COT) result

Source of variation Sum of Square  df Mean square(ms) F
Between group 12.15 12 6.075

Within group 47.6 2 3.97 1.53
Total 59.75 14 10.045

* Mean difference is significant at 0.05 levels.
"F" table value at (12&2) d f. at (0.05) sig. level equal 3.89.
Table (8) shows that "F" obtained value (1.53) is less than "F" critical value (3.89) in all domains

(p > a). Null hypothesis (HO) is accepted. That means there is no difference between mean.

4.2.1. Countermovement jump (CMJ)
The Control group were the only group to significantly (p<0.05) improve from pre to post
measurements in the CMJ (table 9)

Table 8: Analysis of variance Counter movement Jump result

Source of variation Sum of Square df Mean square(ms) F
Between group 83.3335 12 41.67

Within group 22 2 1.83 22.8
Total 105.3335 14 435

* Mean difference is significant at 0.05 levels.

" F" table value at (12and 2) d f. at (0.05) sig. level equal 3.89.

Table (9) shows that "F" obtained value (6.89) is greater than "F" critical value (3.89) in all
domains (p < a). Alternative hypothesis (H1) is accepted. That means at least one is different

between mean.
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4.2.2. 30meter sprint

No main effect was found for measurement (F (4.24), p=0.637) or for group (F(2.30), p=172)
regarding to the 30 meter sprint. However, the only noticeable change was that the control group
became significantly slower (p=0.02) from pre to post in the 30meter sprint the other two groups

got a little bit faster (fig. 10).

30 meter sprint
2 x

-

%A change
Y -

i
a
i
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Group

Figure 12: Relative changes in 30meter sprint time performance. *p<0.05,(mean £SD).

Table 9: Analysis of variance 30 m Sprint result

Source of variation ~ Sum of Square  df Mean square(ms) F
Between group 8.1335 12 4.06675

Within group 11.6 2 0.96 4.24
Total 17.7335 14 5.02675

* Mean difference is significant at 0.05 levels.

"F" table value at (12and 2) d f. at (0.05) sig. level equal 3.89.

Table (10) shows that "F" obtained value (4.24) is greater than "F" critical value (3.89) in all
domains (p < a) Alternative hypothesis (H1) is accepted. That means at least one is different in

mean.

4.2.3. Multiple 5 Bounds (MB5) Test

A significant main effect was found for measurement (F(0.73), p<0.012). The plyometric group

were the only group to significantly improve their MB5 (p<0.05) (fig 11).

31



MBS

—_— ——

sSA0 PT Con
Groups

Y%A change

=T S R -

Figure 13: Relative Changes in MB5 performance.*p<0.05, (mean £SD).

Table 10: Analysis of variance Multiple 5 Bounds (MB5) result

Source of variation Sum of Square  df Mean square(ms) F
Between group 56.95 12 28.475

Within group 470 2 39.2 0.73
Total 526.95 14 67.675

* Mean difference is significant at 0.05 levels.

"F" table value at (12and 2) df.at (0.05) sig. level equal 3.89.

Table (11) shows that "F" obtained value (0.73) is less than "F" critical value (3.89) in all
domain (p > a) Null hypothesis (HO) is accepted. That means there is no difference between

means.
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Table 11: Absolute strength, power and performance values at pre and post measurements
within the Groups (Mean£SD).

AN Group (n=12) Plyometric Group (n=12) Control Group (n=10)
Pre Post Pre Post Per Post

CMJ (cm) 63+10.37 73£9.75 84+9.62 93.6+£3.57 76+£11.94 86+17.8*
30m Sprint (s) 6.8+2.2 4.8+1.3 5.8+15 4+0.7 5.6+1.14 5.8+0.8*

MBS5 (cm) 47+8.4 52.445.9 4757 55.8+7.1* 50£7.9 57+5.7

Agility (s) 9+1.6 7.8+15 8.2+0.8 6+0.7 9.6+1.8 7.2+16

Passing (s) 44,2443 40.8+3.3 48.4+2.1 44.2+3.2 45.4+3.8 43.2+3.7

Shooting (m/s) | 75.4+7.73 80.6+6.2 73£6.7 77.616.4** | 68.6+£2.2 71.4+1.95

* p<0.05, ** p<0.01 & *** p<0.001, refers to significant differences between Pre and Post

measurements.# p<0.05, ## p<0.01 significant difference with the control group.

4.2.4. Agility tests
There was no significant main effect change in measurement (F(2.625), p=0.170) or group
(F(2.29), p=0.642) from pre to post in any group in the agility test.

Table 12: Analysis of variance agility result

Source of variation Sum of Square  df Mean square(ms) F
Between group 8.4 12 4.2

Within group 21.6 2 1.6 2.625
Total 30 14 5.8

* Mean difference is significant at 0.05 levels.
"F" table value at (12and 2) d f. at (0.05) sig. level equal 3.89.
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Table (13) shows that "F" obtained value (2.625) is less than "F" critical value (3.89) in all
domains (p > a). Null hypothesis (HO) is accepted. That means there is no difference between

mean.

4.2.5. Passing test

No significant improvements were observed in the passing test. Main effect for measurement (F
(1.33), p=0.648) and for group (F (2.29), p=0.803).

Table 13: Analysis of variance passing result

Source of variation ~ Sum of Square  df Mean square(ms) F
Between group 30.5335 12 15.3

Within group 138.4 2 11.55 1.33
Total 168.9335 14 26.83

* Mean difference is significant at 0.05 levels.

"F" table value at (12and 2) d f. at (0.05) sig. level equal 3.89.

Table (14) shows that "F" obtained value (1.33) is less than "F" critical value (3.89) in all
domains (p > a). Null hypothesis (HO) is accepted. That means there is no difference between

mean.

4.2.6. Shooting velocity

There was no a significant main effect present in measurement (F(3.85), p=0.001) but not
between groups (F(2.29), p=0.069). The Plyometric group shooting speed got significantly
slower (p<0.001) from pre to post measurements while both the other groups decreased their
performance but was not found to be significant.

Table 14: Analysis of variance shooting result

Source of variation ~ Sum of Square df Mean square(ms) F
Between group 220.1335 12 110.06675

Within group 343.6 2 28.63 3.85
Total 563.7335 14 138.69675

* Mean difference is significant at 0.05 levels.
"F" table value at (12and 2) d f. at (0.05) sig. level equal 3.89.
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Table (15) shows that "F" obtained value (3.85) is less than "F" critical value (3.89) in all

domains (p > a). Null hypothesis (HO) is accepted. There is no difference between mean.

4.3. Discussion

Anaerobic training

Previous studies have indicated that additional anaerobic training can improve performance in
agility tests (Milanovi¢, et al. 2013) and straight line speed (Milanovi¢ et al 2014). However,
from this study the anaerobic group’s agility performance and sprint speed did not improve to
the amount expected.

It is important to note that the strength improved very significantly from Pre to Post
measurements. Although this is not a popular test to be performed when researching
performance level of soccer players, this test is a very reliable and the improvement in the
players in the countermovement jump strength can only be look at as a positive outcome for the
8 weeks of training. It could be suggested that diagonal sprint training is effective to develop
strength levels in soccer player’s age 16-20years old. A positive training effect can be produced
without the use of expensive additional equipment, which is an advantage for soccer clubs and
Strength and conditioning coaches. For this age group it might be enough to practice sprint
training in preseason to develop lower body strength. However, if one wants to develop other
performance parameters additional strength exercises and plyometric training are required. Also,
without performing efficient strength training to stabiles the joints the likely hood of injury is
increased (Faigenbaum et al. 2010). Therefore, it is highly recommend the perform
proprioception exercises and strength exercises should also be performed the help prevent injury
(Lauersen et al. 2014).

Plyometric training

It has been previously shown that plyometric training improved jump height and jump distance
(Michailidis et al. 2013). As predicted jump height and length did improve but oddly enough the
result was not significant in the CMJ whereas it was significant for the MB5. It has been
suggested that the MB5 is a soccer specific test and more applicable to determine the
performance level of a soccer player (Michailidis et al. 2013). Horizontal jumps maybe more
soccer specific because players have to constantly jump over tackles, jump to make tackles, etc.
These types of jumping tests are not as popularly used in research but they are becoming more
commonly used. The reason may be that in order to have data that is comparable to previous
research the tests must remain the same. Two relative new studies have used the MB5, LJ and
single leg jump to examine power production (Michailidis et al. 2013&S6hnlein et al. 2014).

These tests are becoming more popular to use when working with soccer players. They are more
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closely related to movements that occur during a soccer game. Jumping off one leg is more often
the way a player jumps for the ball.

Furthermore, this result may be due to the type of training program the players completed. The
start of the program did include exercise for improving jump height at the start but as the
program progressed the exercises focused more on repeated jump ability in the sagittal plane.
The exercise where preformed mover forward and it was difficult to emphasis jump height when
suitable equipment was not available to the trainers. Soccer is a running sport and in order to
increase running speed you have to improve horizontal propulsion forces and minimize
horizontal breaking forces. This program was aim towards training specificity. The focus was
towards plyometric in the horizontal force production to train in a specific manor to improve
speed.

There is previous evidence to suggest that performance in speed and agility can be improved by
plyometric training (S6hnlein et al. 2014 &Saez de Villarreal et al. 2012).

Some studies have suggested that 8 week is not long enough to find improvement in the 30
meter sprint time (S6hnlein et al. 2104). However, in this study the 30 meter sprint time did
improve in the plyometric group and the anaerobic group. Straight line speed improved but
agility for did not change from pre- to post measurements. Although agility did not improve, the
passing test involves reactive agility, when the ball rebounds from the wall. This acts as the
stimulus the player has to react to, whereas the agility test used in this study was more pre-
planned change of direction which has been shown to be difficult to improve (Sporis et al.
2010). This positive correlation suggests that this type of training may be suitable for developing
reactive/unpredictable agility, which is game specific.

Control Group

Previous research shows that traditional soccer training does not lead to any significant
improvements in measurements of agility, jumping and speed. A complex training method may
be the most favorable training strategy for improving jumping performance, sprint and agility
performance. A combined resistance training program combined with plyometric training or
anaerobic training should be more beneficial to the athlete traditional training methods (Seitz et
al. 2014).

However, the Control Group in this study mainly preformed small sided games with increasing
intensity from weeks one to six. Interestingly, the Control group did improve their jump height
and absolute countermovement jump significantly. This may be due to the high intensity small
games and the fact that they had to jump to compete for the ball in the air. However, they were
the only group to get significantly worse in the 30 meter sprint. Therefore it can be suggested

that additional anaerobic training and/or Plyometric training is required to maintain or improve
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maximum speed. Straight line acceleration is a key performance measure when it comes to
determining who can make it to the top level in soccer. From figurell, we can see that if a
player is already fast to begin with it is difficult to become faster. Once again a variation in
training to develop and/or maintain a player’s speed is necessary when players have surpassed
their PHV.

Interestingly, there was a positive correlation between the decrease in sprint speed and the
increase in the countermovement jump. The CG were bigger in size (Table 7), providing a
possibly reason why they were overall stronger compared to their smaller counterpart when
looking at the absolute value but unable to transform this strength into efficient power
production. They may have reached their maximum maturity development already whereas the

other groups still have to.
Skill development

The time to complete the passing slightly decreased in the anaerobic group where it slightly
improved in both the Plyometric Group and the Control Group. It is important to note that these
changes were not significant which means the skill level of all the players remained at the same
level over the 8 weeks of training. Therefore, performing an additional 1 hour of Plyometric
training or anaerobic training does not affect the skill level of boys aged 16-20 years old. During
a 6 hour training week it is recommended to perform 1 hour of anaerobic and plyometric training
sessions.

There are many different physical attributes that have a role in soccer but this study concentrated
on the importance of jumping performance, sprinting ability and agility. All of these affect a
player’s ability while playing the game. It is important for players to be able to out-jump/out-run
opponents when competing for aerial duels, retrieving a loose ball, closing down an opposing
player with the ball, passing a player when in position of the ball, etc. All these aspects of the
game involve being able to perform well in all these physical performance tests. A coach can
visually see the performance trade off on the pitch once the players are put to the real test, which
is playing a game. Young players sprinting ability is an early indication if they have potential to
play at the top level. Researchers have suggested that this is one factor that is extremely difficult
to improve (Gonaus et al. 2012, Vestberg et al. 2012).

The most commonly used sprinting tests are the 15m and the 30m speed test. This seems to vary
from country to country. Researchers may carry out the same test that clubs use in their own test
battery. Further research is needed to make sure this idea is correct. Agility is another very
important aspect of determining how successful a player will eventually be (Jovanovis et al.

2011). There seems to be no longer a standard agility test that all researchers use. It is evident,
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from a large amount of the articles, that researchers develop their own agility test or use one
derived by their FA (Football association) body in their own country. The greater power
performance is also a very important aspect of a soccer players overall performance (Jovanovis
et al. 2011, Dardouri et al. 2013).

Generally, the results of the present study in accordance with the result of other findings provide
that both anaerobic and plyometric training is the optimal model of exercise for improving

speed, agility, power, passing and shooting performance.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION

5.1. Summary

The purpose of this study was to evaluate the effect of eight weeks anaerobic and plyometric
training on football player performance in Robitkenema. For this purpose, the researcher
reviewed the available literature in order to decide the focus of the study and methodologies. In
order to obtain the general objective of the study, the following specific research objectives were
formulated.

To evaluate the effects of 8 week anaerobic and plyometric training on young football players
speed performance.

To measure the effects of 8 week anaerobic and plyometric training on young football players”
agility performance.

To determine the effects of 8 week anaerobic and plyometric training on young football players”
jumping Performance.

To investigate the significance effects of 8 week anaerobic and plyometric training on young
football players” passing performance.

To assess the effect of 8 week anaerobic and plyometric training on young football players”

shooting performance.

Based on the above specific objective, the hypotheses were formulated. In dealing with the basic
objectives, the study conducted on Robitkenema young football players among a population of
32 players using random sampling technique 12 players were anaerobic group, and 12 players
were plyometric groups of two experimental group for two month and three days per week, and
8 players serve as control group were attended 3 days per week on previous training method. A
pretest and posttest result of absolute strength, power and performance tests were taken to gain
the necessary information required. Through ANOVA test the data was analyzed. Hence, the

following findings were investigated.

The present study was conducted with Robitkenema young soccer team and it has indicated that
plyometric and/or anaerobic training is required for boys aged 16-20 years old to maintain
and/or improve maximum sprint speed over the course of an 8 week training period. Only two
30-45minute session was required to improve straight line speed and jumping in the horizontal

plane. This frequency of training was also sufficient to maintain agility performance and vertical
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jump height. Teams that do not have access to specialized training equipment know that basic

plyometric and anaerobic training is beneficial to the young players.

5.2. Conclusion

The present study examined the effects of 3 different training protocols on soccer players aged
between 16-20 years old. Based on the main findings of the study, the following points were
stated as a conclusion.

The anaerobic group significantly improved their absolute and relative strength levels in the
countermovement jump from pre to post.

The Plyometric Group was the only group to significantly improve their
performance in the MB5 from pre to post.

The control group significantly improved their performance in the CMJ. However, it was the
only group who significantly slowed in the 30m Sprint post measurements.

The skill level of all the players remains unchanged over the course of the 8 weeks.

5.3. Recommendations

Based on results, discussions and findings of the study, the following would be recommended.
For better improvement of absolute strength, power and performance, players should engage in
anaerobic and plyometric training more than 3 days per week 60 minute each day.

Both anaerobic and plyometric training had a positive effect on absolute strength, power and
performance. So for the better improvement players should participate in anaerobic and
plyometric training.

Anaerobic and plyometric training had a great effect on the improvement of speed, agility,
power, passing and shooting performance.

Further study should be conducted in different clubs to understand how anaerobic and
plyometric training affects absolute strength, power and performance.

All football coaches as a means to improve strength, power and performance status of players

should encourage anaerobic and plyometric training among various football clubs.

40



REFERENCES

Baechle, T.R. and Earle, R.W. (2000) Essentials of strength training and conditioning. 2"%edition.

Champaign, IL: National Strength and Conditioning Association

Balyi 1. (2001). Sport System Building and Long-term Athlete Development in British Columbia.
Canada: Sports Medicine British Columbia. Retrived from

http://iceskatingresources.org/sportssystemdevelopment.pdf

Balyi I., Way R., Higgs C., Norris S. & Cardinal C. (eds.). (2014). Canadian sport for life: Long-

term athlete development (2nd edition). Canadian: Canadian Sport Institute.

Balyi I., Way R., Higgs C., Norris S. & Cardinal C. (eds.). (2014). Canadian sport for life: Long-term
athlete development (2nd edition). Canadian: Canadian Sport Institute.

Bloomfield J., Polman R. & O’Donoghue P. (2007). Physical demands of different positions in FA

premier league soccer. Journal of Sports Science Medicine 6(1), 63-70.

Bloomfield J., Polman R., O’Donoghue P. & McNaughton L. (2007). Effective speed and agility
conditioning methodology for random intermittent dynamic type sports. The Journal of Strength
and Conditioning Research 21(4), 1093-1100.

Christou M., Smilios 1., Sotiropoulos K., Volaklis K., Pilianidis T. & Tokmakidis S. P. (2006). Effects
of resistance training on the physical capacities of adolescent soccer players. Journal of Strength
and Conditioning Research 20(4), 783-791.

Chu D.A. & Myer G.D. (2013) Plyometrics. United States: Human Kinetics.
Chu D.A. & Myer G.D. (2013) Plyometrics. United States: Human Kinetics.
Chu, D.A. (1998) Jumping into plyometrics.Champaign, IL: Human Kinetics...

Delecluse C., Van Coppenolle H., Willems E., Van Leemputte M., Diels R. &Goris M. (1995).
Influence of high-resistance and high-velocity training on sprint performance. Medicine and
Science in Sports Exercise 27(8), 1203-1209.Faigenbaum, A. D., & Myer, G. D. (2010).
Resistance training among young athletes: safety, efficacy and injury prevention effects. British

journal of sports medicine, 44(1), 56-63.

Faigenbaum, A. D., & Myer, G. D. (2010). Resistance training among young athletes: safety, efficacy
and injury prevention effects. British journal of sports medicine, 44(1), 56-63.

41


http://iceskatingresources.org/sportssystemdevelopment.pdf

Ferrete C., Requena B., Suarez-Arrones L. & Saez De Villarreal, E. (2014). Effect of Strength and
High-Intensity Training on Jumping, Sprinting and Intermittent Endurance Performance In
Prepubertal Soccer Players. Journal Of Strength And Conditioning Research, 28(2), Pp. 413-
422.

Fox E.L. & Matthews D.K. (eds.). (1981). The physiological basis of physical education and athletics
(3rd edition). Philadelphia: Saunders.

Gladwell, M. (2008). Outliers: The Story of Success, London: Penguin Group.

Harrison A.J., Kean S.P. & Coglan J. (2004). Force-velocity relationship and stretch shorting ¢ and
stretch shorting cycle function sprint and endurance in sprint and endurance athletes. Journal of
Strength and Conditioning Research 18(3), 473-479.

Hencken C. & White C. (2006). Anthropometric assessment of premiership soccer players in relation

to playing position. European Journal of Sport Science 6(4), 205-211.

Hickson R. C. (1980). Interference of strength development by simultaneously training for strength
and endurance. European Journal of Applies Physiology and Occupational Physiology 459(2-3),
255-263.

Hirose N. (2011). Prediction of talent in young soccer players: Prospective study over 46 years.
Football Science 8, 1-7.

Hoshikawa Y., lida T., Muramatsu M., li N., Nakajima Y., Chumank K. & Kanehisa H. (2013). Thigh
muscularity and strength in teenage soccer players. International Journal of Sports Medicine
34(5), 415-423.

Ikai M. & Fukunaga T. (1970). A study on training effect on strength per unit crosssectional aser of
muscle by means of ultrasonic measurement. European Journal of Applies Physiology 28(3),
173-180.

Jones A. M. & Carter H. (2000). The effect of endurance training on parameters of aerobic fitness.
Sports Medicine 29(6), 373-386.

Jovanovic M., Sporis G., Omrcen D. &Fiorentini F. (2011). Effects of anaerobic training method on
power performance in elite soccer players. Journal of Strength and Conditioning Research 25(5),
1285-1292.

42



Jullien H., Bisch C., Largouet N. & Manouvrier C. (2008). Does A short period of lower limb strength
training improve performance in field-based tests of running and agility in young professional

soccer players? Journal of Strength and Conditioning Research 22(2), 404-411.

Kiely J. (2011). Testing, assessing & tracking High performance athletes: Human performance

evaluation, 06.10.11, University of Limerick

Komi P. V. (2000). Stretch-shorting cycle: A powerfull model to study normal and fatigued muscle.
Journal of Biomechanics 33, 1197-1206.

Kraemer W. J. & Hakkinen K. (eds.). (2002). Strength training for sport (1st edition). Great Britain:

Alan Press.

Lauersen, J.B., Bertelsen, D.M., Andersen, L.B. (2014). The effectiveness of exercise interventions to
prevent sports injuries: a systematic review and meta-analysis of randomised controlled trials.

British journal of sports medicine, 48:871-877.

Lloyd R.S. & Oliver J.L. (2014). Strength and Conditioning for Young Athletes - Science and
application. USA: Routledge, Taylor & Francis group

Malina R. M., Bouchard C. & Bar-Or O. (eds.). (2004). Growth, maturation and physical activity (2nd

edition). Champaign, Illinois: Human Kinetics.

Malina R. M., Cumming S. P., Kontos A. P., Eisenmann J. C., Ribeiro B. & Aroso J. (2005).
Maturity-associated variation in sport-specific skills of young soccer players aged 13-15 years.
Journal of Sports Sciences 23(5), 515-522.

Malina R. M., Ribeiro B., Aroso J. & Cumming S. P. (2007). Characteristics of young soccer players
aged 13-15 years classified by skill level. Journal of Sports Medicine 41(1), 290-295.

McArdle W. D., Katch F. I. & Katch V. L. (eds.). (2007). Exercise physiology: Energy, nutrition and
human performance (6th edition). Baltimore, USA: Lippincott Williams & Wilkins.

Michailidis Y., Fatouros I. G., Primpa E., Michailidis C., Avloniti A., Chatzinikolaou A., . . . Kambas
A. (2013). Plyometrics' trainability in preadolescent soccer athletes. Journal of Strength and
Conditioning Research 27(1), 38-49.

43



Milanovi¢ Z., Spori$ G., Trajkovi¢ N., James N. &gamija K. (2013). Effects of a 12 week anaerobic
training programme on agility with and without the ball among young soccer players. Journal of
Sports Science and Medicine 12(1), 97-103.

Milanovi¢, Z., Sporis, G., Trajkovi¢, N., Sekuli¢, D., James, N.,&Vuckovi¢, G. (2014). Does
anaerobic training improve the speedand flexibility of young soccer players? A randomized

controlled trial. Human movement science, 38, 197-208.

Miller M. G., Herniman J. J., Ricard M. D., Cheatham C. C. & Michael T. J. (2006). The effects of A
6-week plyometric training program on agility. Journal of Sports Science and Medicine 5(1),
459-465.

Mohr M., Krustrup P. & Bangsbo J. (2003). Match performance of high standard soccer players with

special reference to development of fatigue. Journal of Sports Sciences 21(7), 519-528.

Mohr M., Krustrup P. &Bangsbo J.(2003). Match performance of high standard soccer players with
special reference to development of fatigue. Journal of Sports Sciences 21(7), 519-528.

Ramirez-Campillo R., Andrade D. C., Alvarez C. & Henriquez-Olguin C. (2014). The effects of
interset rest on adaptation to 7 weeks of explosive training in young soccer players. Journal of
Sports Science and Medicine 13(1), 287-296.

Ramirez-Campillo R., Meylan C., Alvarez C., Henriquez-Olguin C., Martinez C., Rodrigo Canas-
Jamett A., D.C. & lzquierdo M. (2014). Effects of in-season low volume high-intensity
plyometric training on explosive actions and endurance of young soccer players. Journal of
Strength and Conditioning Research 0(0), 1-8.

Reilly T. (2007). The science of training - soccer: A scientific approach to developing strength, speed
and endurance (1st edition). USA and Canada: Routledge.

Reilly T., Bangsbo J. & Franks A. (2000). Anthropometric and physiological predispositions for elite
soccer. Journal of Sports Sciences 19(9), 669-683.

Reilly T., Williams A. M., Neville A. & Franks A. (2000). A multidisciplinary approach to talent
identification in soccer. Journal of Sports Sciences 18, 695-702.

Séez de Villarreal E., Suarez-Arrones L., Requena B. H., G.G. & Ferrete C. (2015). Effects of
plyometric and sprint training on physical and technical skill performance in adolescent soccer

players. Journal of Strength and Conditioning Research.

44



Saunders P. U., Pyne D. B., Telford R. D. & Hawley J. A. (2004). Factors affecting running economy
in trained distance runners. Sports Medicine 34(7), 465-485.

Seitz L. B., Reyes A., Tran T. T., Saez de Villarreal E. & Haff G. G. (2014). Increases in lower-body
strength transfer positively to sprint performance: A systematic review with meta-analysis.
Sports Medicine doi:10.1007/s40279-014-0227-1

Sheppard J.M. & Young W.B. (2005). Agility literature review: classifications, training and testing.
Journal of Sports Science, 24(9), 919-32.

Sohnlein Q., Muller E. & Stoggl T. L. (2014). The effect of 16-week plyometric training on explosive
actions in early to mid-puberty elite soccer players. Journal of Strength and Conditioning
Research, 28(8), 2105-2114.

Sporis G., Jukic 1., Milanovic L. and Vucetic V. (2010). Reliability and Factorial Validity of Agility
Tests for Soccer Players. Journal of Strength and Conditioning Research, 24 (3), 679-686.

Taipale R.S., Mikkola J., Salo T., Hokka L., Vesterinen V., Kraemer W.J., Nummela A. & Hakkinen
K. (2014). Mixed Maximal and Explosive Strength Training in Recreational Endurance Runners.
Journal of Strength and Conditioning Research 28 (3), 689 — 699.

Vestberg T., Gustafson R., Maurex L., Ingvar M. & Petrovic P. (2012). Executive functions predict

the success of top-soccer players. Executive Functions Predict the Sport Success 7(4), 1-5.

Wilmore J. H., Costill D. L. & Kenney W. L. (eds.). (2008). Physiology of sport and exercise (4th

edition). Champaign Il: Human Kinetics.

Wong P., Chamari K. & Wislgff U. (2010). Effects of 12-week on-field combined strength and power
training on physical performance among U-14 young soccer players. Journal of Strength and
Conditioning Research 24(3), 644-652.

Young, W., Davies, M. J., Farrow, D., &Bahnert, A.(2013). Comparison of Agility Demands of
Small-Sided Games in Elite Australian Football. International Journal of Sports Physiology &
Performance, 8(2).Anderson T. (1996). Biomechanics and running economy. Sports Medicine
22, 76-89.

Zalai D., Bobak P., Cséki I., Hamar P., Myrer J. W., Mitchell U. H. & Johnson A. W. (2015). Motor
skills, anthropometrical characteristics and functional movement in elite young soccer players.
Journal of Exercise, Sports & Orthopedics 2(1), 1-7.

45



Appendixes 1: Distribution of the sample according to the groups

Group Plyometric Group  anaerobic Group Control Group

Male 12 128

Appendix 2: profile of study participant

A. Anaerobic group

No Name of player | Age Height(m) Weight(kg) | Yearsof | COT
training
1 Habtie 16 1.70 50 3 39
2. Destaw 17 1.60 54 4 37
3 Amnual 18 1.65 48 3 38
4 Derse 16 1.65 52 4 41
5 Awuye 17 1.75 52 5 45
6 Abush 16 1.65 50 2 39
7 Asnakew 16 1.70 52 5 37
8 Shirtie 17 1.75 53 4 40
9 Derbew 19 1.55 48 3 39
10 Ayichew 18 1.65 49 3 41
11 Asnakew 19 1.75 50 4 40
12 Amide 16 1.65 45 5 42
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B. Plyometric group

No | Name of player | Age Height Weight(kg) | Years of COT(cm)
(m) training
1 Asmamaw 17 1.65 51 5 39
2 Kindey 17 1.70 48 4 40
3 Wudwud 16 1.65 57 5 37
4 Getasew 16 1.75 51 4 38
5 Shegay 19 1.70 54 3 42
6 Yohannis 16 1.65 53 3 41
7 Habitamu 19 1.70 49 4 38
8 Eyayaw 16 1.60 48 2 39
9 Birhan 19 1.75 47 3 40
10 Eneyew 19 1.60 50 3 41
11 Tsedalu 18 1.65 49 2 37
12 Alehegn 17 1.70 50 4 42
C. Control group
No Name of player Age Height(m) | Weight(kg) | COT Years of
training
1 Mesetet 18 1.60 52 43 4
2 Zeleke 19 1.55 50 40 5
3 Seani 18 1.60 54 38 3
4 Yohannis 17 1.60 49 37 4
5 Tadesse 20 1.58 51 39 4
6 Abedie 17 1.65 50 40 5
7 Amare 18 1.75 52 38 4
8 Akele 19 1.70 54 42 3
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Appendix 3: Pre and post test results of strength, power and skills in

experimental group

No. Anaerobic group
CMJ(cm) MBS(cm) 30m sprint(s) Agility(s) Passing(s) Shooting(m/s
Pretest | Posttes | pretest | posttes | pretest | posttes | prete | Post prets | posttest | Pretes | postt
t t t st test et t est
1 60 70 40 48 5 5 9 6 45 40 74 81
2 55 64 45 49 8 5 8 7 43 40 75 79
3 78 82 40 50 9 4 10 6 48 44 78 81
4 65 80 50 54 4 6 11 7 54 49 75 79
5 55 70 60 62 8 6 9 9 38 34 74 80
6 69 74 48 49 9 4 10 6 45 41 75 79
7 66 71 65 66 6 5 8 7 43 40 78 83
8 72 76 62 65 7 5 9 6 39 35 79 81
9 65 69 47 49 9 6 9 7 52 47 79 81
10 74 79 53 54 9 4 7 6 38 37 75 79
11 58 66 46 49 8 6 9 7 45 43 69 83
12 64 68 42 46 5 4 10 5 42 40 78 80
No. Plyometric group
1 80 95 45 59 5 4 8 6 49 45 80 82
2 85 98 45 52 6 5 9 7 45 41 70 76
3 75 89 40 48 6 4 8 6 48 42 65 69
4 90 92 50 57 5 4 7 6 49 46 70 78
5 87 95 52 60 7 5 8 5 50 47 78 80
6 79 88 49 55 5 4 10 7 51 46 68 73
7 95 98 48 56 6 5 7 5 52 47 65 71
8 83 96 52 58 6 9 6 46 42 64 70
9 85 97 52 62 5 3 7 6 45 43 78 82
10 82 91 43 48 6 4 8 6 48 44 85 87
11 79 85 45 54 7 3 9 7 52 47 75 78
12 86 93 45 62 5 4 8 5 45 42 80 85
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Appendix4: Pre and post test results of strength, power and skills in

control group

No. Control group
CMJ(cm) MBS(cm) 30m sprint(s) Agility(s) Passing(s) Shooting(m/s
Pretes | Postte | pretest | postte | pretest | postte | prete | Post | pret | posttes | Prete | postt
t st st st st test |set |t st est

1 85 90 52 54 6 7 10 8 46 | 43 70 73

2 75 85 44 48 5 4 9 8 51 50 65 64

3 78 87 50 54 6 5 10 9 42 41 70 71

4 69 83 49 52 5 5 11 10 37 |36 69 72

5 78 85 55 60 6 5 9 7 38 34 74 75

6 69 79 48 59 5 8 10 7 54 |48 57 60

7 75 87 54 66 6 7 8 6 46 46 71 79

8 80 91 49 65 6 6 10 8 50 49 72 77
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Appendix 5: Eight week anaerobic and plyometric training

program for Experimental group

D |ti Weekl Sets&rep | inten | Week2 Sets intensity
A |lm S sity &reps
y |e
15 | Warming up activity low Warming up activity Low
mi | -general &specific -general &specific
n warming up warming up
stretching exercises Stretching exercise
-dynamic&static -dynamic &static
stretching stretching
m Main part
0 -20m sprinting 3x20m 30m sprint 3%30m
n |2
d mi high | One to one pass 5x10 high
a | n | -Jumping 5 cones 3%5 times Ad—rA
y Game like training
-small sided game
10 | Cooling down activity Cooling down
mi | -walking activity
n -jogging -waking
-Static stretching -jogging
low -static stretching Low
Thus day &Wednesday rest
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Warming up exercise Warming up
-general and specific activity
15min | warming up low | -warming up
Stretching exercise with ball
-dynamic &static stretching Low
Main part Main part
Agility activity -passing activity
-M pattern 3times
AR LN
30min High
3 high
L — times —
T I
H
u -Playing game
R L v with small sided
area
S -game like training
D 9vs9
A Cooling down Cooling down
Y -walking exercise
10min | -jogging low | -walking Low
-static stretching -jogging
-static stretching
Friday recovery time
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Warming up exercise Warming up activity
Warming up withball -general &specific
15min low | warming up
Stretching exercise
-walking Low
-jogging
-static stretching
Main part Main part
High jump activity Conditioning
-by bending hips then exercise
jump each person -playing volleyball
30min | alternatively. High | game, due to
3x8 improving jumping high
ability
S
A
T -game like training
U -Playing game with
R small sided area
D Cooling down Cooling down
A -walking exercise
y | 10min | -jogging low | -walking Low
-static stretching -jogging
-static stretching
Sunday recovery time
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D |ti Week3 Sets&reps inten | Week4 Sets &reps | inten
A | me sity sity
y
15 | Warming up activity low Warming up activity
mi | -general &specific -general &specific
n warming up warming up
stretching exercises Stretching exercise
-dynamic&static -dynamic &static Low
stretching stretching
m Main part Main parts
0 -30m sprinting 3x10m Jump as high as 10to20expl
n | 25 possible from both osive two
da mi high | legs. leg jump high
y | D -do one leg hops with a Do 10with
balance step between hops | each leg, Rectangular pass 5x10
work up to At——>,
two sets of
-small sided game 20.
N>
Game like training
10 | Cooling down activity Cooling down
mi | -walking activity
n -jogging -waking
-Static stretching -jogging
low -static stretching Low
Thus day & Wednesday rest
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Warming up exercise Warming up
-general and specific activity
15min | warming up low | -warming up
Stretching exercise with ball
-dynamic &static Low
stretching
Main part Main part
Agility with out ball shootingactivity
A A A A A 1vs 1 shot
—> |\ |\ 45m
25min High
3x20m 5x45m | high
-Playing game
T with small sided
area
H -game like training
U
R Cooling down Cooling down
S -walking exercise
D | 10min | -jogging low | -walking Low
A -static stretching -jogging
Y -static stretching
Friday recovery time
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Warming up exercise Warming up
Warming up with ball activity
15min | -training of activity low | -general &specific
freely in open space warming up
Stretching exercise Low
-walking
-jogging
-static stretching
Main part Main part
o Conditioning
“tire jump exercise
-playing handball
30min Zigzag running with 2 High | game, due to
yarfds -between cones and 3x8 developing agility. high
S sprinting speed, power,
A AM’ balance and
T coordination.
U -Playing game
R -game like training . .
5 10 vs 10 with small sided
area
A
y 5vs 5 ground pass
Cooling down Cooling down
-walking exercise
10min | -jogging low | -walking Low
-static stretching -jogging
-static stretching
Sunday recovery time
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Warming up exercise Warming up
-general and specific activity
15min | warming up low | -warming up
Stretching exercise with ball
-dynamic &static Low
stretching
Main part Main part
Agility with out ball shootingactivity
A A A A A 1vs 1 shot
«—> \ >\ \o>
45m
25min High
3x20m 5x45m | high
-Playing game
T with small sided
_ o area
H -game like training 2vs2,3vs3,
] 9vs9 (ptvsan) 4 vs 4 pressure
R coverage
Cooling down Cooling down
S -walking exercise
D 10min | -jogging low | -walking Low
A -static stretching -jogging
Y -static stretching
Friday recovery time
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D | ti Week5 Sets&reps | inten | Week6 Sets &reps | inten
A |m sity sity
y |e
15 | Warming up activity low Warming up activity Low
mi | -general &specific -general &specific
n warming up warming up
stretching exercises Stretching exercise
-dynamic &static -dynamic &static
stretching stretching
m Main part Main part
0 -fitness activity 3x10 each Jump as high as 10to20expl
n | 25 -pushup,situp, exercise possible from both osive two
da mi | Squat trust, running with high | legs. leg jump high
y | D an elevated
area,rolling&jump. Rectangular pass 5x10
At—»,
- game like traning
11 vs 11 (an vs cot) N—>
Game like training
11 vs 11 pt vs cot
10 | Cooling down activity Cooling down
mi | -walking activity
n -jogging -waking
-Static stretching -jogging
low -static stretching Low
Thus day & Wednesday rest
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Warming up exercise Warming up
-general and specific activity
15min | warming up low | -warming up
Stretching exercise with ball
-dynamic &static Low
stretching
Main part Main part
Agility with out ball -shooting
A A A A A activity
LU | 3500m 1vs 1 shot
25min | -two leg jump High 60m
Jump as high as ?gtOZO A<—' 5x45m | high
possiblefrom both legs. | explosive
T FWO leg -Playing game
H -game like training James: with small sided
area
U
R Cooling down Cooling down
S -walking exercise
D | 10min | -jogging low | -walking Low
A -static stretching -jogging
Y -static stretching
Friday recovery time
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Warming up exercise Warming up activity
Warming up with ball -general &specific
15min | -training of activity low | warming up
freely in open space Stretching exercise
-walking Low
-jogging
-static stretching
Main part Main part
-shooting as long as
-tire jum .
Jump possible a free
space.
.| Zigzag running with 2 .
30min gd gb g High | -jump in5 straddle
ards between cones .
y 3x8 A_A high
and sprinting A_A
S Al AAJA |4 m
A AA
T A A
U -game like training )
-playing game
R between anaerobic
D group vs plyometric
group
A Cooling down Cooling down
y -walking -walking
10min | -jogging low | -jogging Low
-static stretching -static stretching
Sunday recovery time
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Warming up exercise Warming up

-general and specific activity
15min | warming up low | -warming up
Stretching exercise with ball
-dynamic &static Low
stretching
Main part Main part
Agility with out ball Posttest
A A A A A -agilitytest
NGRS GAN A2 3x20m -passing test
25min | -do one leg hops with a DolOwith | High
balance step between hops | €ach leg, -shooting 3times | high
work up
T to two
H -game like training sets of 20.
U 8vs8
R
S Cooling down Cooling down
D -walking exercise
A | 10min | -jogging low | -walking Low
Y -static stretching -jogging
-static stretching
Friday recovery time
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Warming up exercise Warming up activity
Warming up with ball -general &specific
15min | -training of activity low | warming up
freely in open space Stretching exercise
-walking Low
-jogging
-static stretching
Main part Main part
) -competion between
—Tyre.Jump Experimental
-passing groups
30min -m pattern agility High
3x8 high
S -competition between
A two groups
T
U
R
D Cooling down Cooling down
A -walking -walking
y | 10min | -jogging low | -jogging Low
-static stretching -static stretching
-feedback and
acknowledgment
time.
Sunday recovery time

61




O N o o

Appendix 6: methods of calculate ANOVA

In order to calculate the value of "F" you must find the following points. This is

. Total sum of squares(SSt)

SSt =Y (xi-X)2

Xi: represents’ the result of each study participant
X: the average of total number of participant.
Between groups sum of squares(SSh)

SSw =Y (yi -Xi)2

Xi: the result of individual participant,

Xi- the result of each group mean

. Within groups sum of square(SSw)

SSw = ¥ (nj(Xi-X)2)

Nj- no_ of participants per team

Xi- the result of each group mean,

X: the average of total number of participant.

Mean square within(MSw):

MSw= SSw/N-j

N- Total no_ of study participant, J- no_ of groups

Mean square between (MSB):

MSb= SSb/j-1

F=MSb/MSw, f, represents one way analysis of variance — ANOVA.
And also to calculate Table value, considered the following points.

Degree of freedom; nominator=N-j, denominator = j-1
Level of significance: 0.5 or 0.01.
Types of test: two tailed test

By 12 &2 df& two tailed test, find critical value

62



Appendix 7: Intervention schedule

Week -1 - Familiarization sessions
Week 0 - pre testing
Week 8 - Post testing

Appendix 8: Schedule for the measurements

Each testing period subjects will have 2 days of testing 48 hours before the first training session
and 48 hours after their final training session. The testing protocol was usually broken up into
two days. Day 1 consisted of sprint and jumps and day 2 consisted of agility tests and any
endurance tests.

Day 1

Jumping performance; Countermovement Jump (CMJ) and Multiple 5 Bounds (MB5) Test.
Speed tests; 30meter sprint with 10m acceleration phase also measure.

Day 2
Agility tests (without the ball)
Passing drill to test skill level.

Soccer specific testing: shooting velocity.
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Appendix 8: photo of Robitkenema football club
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