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Abstract: The game of Football requires tremendous physical fitness played for 90 minutes, which involves basic movements such as
kicking, running, jumping, rowing, dodging etc. This requires speed, strength, power, and agility wherein the brain improves
coordination and concentration. Thus, promoting socialization, teamwork, and confidence building. Circuit training involves high -
intensity aerobics, with the main aim of building muscle strength and endurance. It is an ideal form of exercise for footballers, as it
combines resistance work with cardiovascular exercise for an all - round workout. Success in Football is dependent upon a variety of
factors including the physical characteristics and physiological capacities of the players, their level of skill, their degree of motivation
and tactics employed by them against the opposition. To determine the effect of circuit training on motor fitness components and skill
ability of under - 19 football players. A pre - post design study involving 40 players who were randomly allocated to either experimental
or control group. Pre and post assessments were done at the start and end of 8 weeks of circuit training or no program depending upon
the allocated group. The experimental group showed significant improvement in all components of muscle strength, agility, power,
speed, dribbling, juggling, and passing as compared to the control group at the end of 8 weeks of circuit training. Circuit training has
shown to be effective in improving the motor fitness components and skill ability of under - 19 football players and can be incorporated

in their training program.
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1. Introduction

Globally, football is one of the most popular sports played
and watched. It has been estimated by The Fédération
Internationale de Football Association (FIFA) that 270
million football players are registered worldwide [1, 2].
Additionally, within India, it is the second most watched
sport after cricket and has a well - designed league system
constituting the Indian Super League, | - League, Second
division leagues, and Youth leagues [3]. This increase in
interest in the sport and opportunities to be engaged has also
seen an increase in early preparation during the adolescent
years for being able to be selected in the league system.
Also, a worldwide trend for increased participation in
organised sports by children and adolescents has been noted,
although, there is evidence of lower physical fitness and
increased prevalence of overweight in this population,
giving rise to concern about the risk and severity of injury

[4].

Football is a contact sport that requires physical aptitude and
the ability to play at high levels of intensity [5], carrying a
significant risk of injuries for all level players, regardless of
age [6]. It has been found that musculoskeletal injuries are
the most common injuries in youth sports [7], with an
incidence of football - related injuries estimated to be 10-35
per 1, 000 playing hours in adult male players [8]and often
higher in younger and less - skilled players [9]. Studies have
found that injuries related to football have an association to
both non - modifiable factors, such as sex and age, and
modifiable factors, such as those that can be improved
through training programs. Thus, it is imperative to research

into assessment and implementation of preventive soccer
training routines [5, 10]

Currently, there exists preventative programs like FIFA 11+
program which has found to improve physical fitness
components through resistance and neuromuscular exercise
and prevent injuries among both sexes aged >13 year [11,
12]. Also, resistance training using High Intensity Circuit
Training (HICT) has been considered beneficial in
increasing the physical fithess components, including
maintaining cardiopulmonary fitness [13]. The effect of
circuit training has been explored in other sports and varied
age groups [14, 15, 16, 17] and found to have promising
results on domains of performance and other fitness
components. These training programs focused individually
on fitness components like muscle strength, speed, agility
etc or skill ability depending upon the need of the sport.
However, the demand on the players in football is multi -
faceted and requires assessment as well as training aiming at
various motor fitness components and skill abilities as a
broader viewpoint. Our research is an attempt to bring to the
fore a possible approach to the circuit training process of
adolescent football players. Therefore, the purpose of our
study is to determine the effect of circuit training program
on motor fitness components and skill ability of under - 19
football players.
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2. Review of Literature

1) Dr. Ramdas R. Jadhav (2022) Effect of circuit
training programme on selected physical fitness
variables among sports person [18]

The purpose of this study was to find out the effect of circuit
training on selected physical fitness variables among sports
persons.40 male college sports persons (n=40) were
randomly selected as a subject and their age ranged between
18 to 25 years. The selected subjects were randomly
assigned into two equal groups such as circuit training group
(CTG) and control group (CG) with twenty subjects each
(n=20). The experimental (circuit training) group underwent
their training for six weeks and a session on every day.
Control group was not undergone any specific training apart
from their regular activities. The data was collected before
and after six weeks of training period. Independent t - test
was applied for calculate the differences between both
groups. The level of significance was set at 0.05 levels. It
was concluded based on results that circuit training has
significant effect on all selected physical fitness variables.

2) Dr. V. Vallimurugan, P. Sounderrajan, S. Senthil
Kumaran (2022) Effects of circuit training on
selected physical fitness variables among hockey
players [19]

This study was designed to investigate the impact of circuit

training on selected physical fitness variables among hockey

players. Thirty men hockey players were randomly selected
with age ranged from 21 to 25 years. They were divided into
two equal groups. The group 1 is considered as experimental
group (circuit training) and group 2 was considered as
control group. Pre - test was conducted on Speed, Agility,
and leg explosive power for both the groups and the reading
were carefully recorded in their respective unit as pre - test
score. After the pretest, the Experimental group was treated
with specific circuit training, for a duration of 45 minutes,
three days per week for a period of six weeks. The control
group was not treated with any special training. After six
weeks of Training post test was conducted and the readings
were carefully recorded in their respective units as post test
scores. The pre and post - test were taken for analysis. The
collected data on physical fitness variables due to six Weeks

circuit training was analysed by dependent ‘t’ test with 0.05

level of confidence. From the results, it was found that there

was a significant improvement on physical fitness variables
among hockey players.

3) SidleymanViran, UmutCanli, Cem Kurt (2022)
Relationship Between Soccer - Specific Skills and
Skill - Related Fitness in Adolescent Soccer Players
[20]

The purpose of this study was to examine the relationship

between soccer - specific skills and skill - related fitness in

adolescent football players. Thirty male soccer players (age:

15.86 + 0.69 years; football experience 7.10 = 1.70 Years)

were recruited from a soccer team. Soccer players performed

both soccer - specific skill tests and skill - related fitness
tests. Soccer - specific skill tests included the Loughborough
soccer passing test, Yeagley soccer test, Mor—Christian
general soccer ability skill test, and the skill - related fitness
tests consisted of the alternate - hand wall - toss Test,
countermovement jump test, sport - specific core muscle

strength and stability plank test, pro - agility test, 20 - m
Sprint test, and lower - quarter Y balance test. Pearson
product - moment correlation analyses revealed a
moderately positive correlation among the Mor—Christian
general soccer ability skill test score (dribbling), pro - agility
test score (r = 0.44, p = 0.01), and 20 - m sprint time (r =
0.43, p = 0.01). There were no correlations among other
variables for both the soccer - specific skill tests and skill -
related fitness tests. The authors concludes that dribbling
drills in soccer should be supported by agility and sprint
exercises to increase dribbling speed by Soccer trainers and
soccer players.

4) J Hum Kinet (2021) The effects of a 6 - month high -
or moderate - intensity total - body circuit training
program on physical fitness in prepubertal soccer
players [21]

The purpose of this study was to examine the effects of a 6 -

month high - or moderate - intensity total - body circuit

training (CT) program on physical fitness in prepubertal
soccer players. Sixty - seven prepubertal boys with a mean
age of 11.2 £ 0.7 years completed the study. Participants

from a soccer academy were randomly assigned either to a

high - intensity CT group (HCT, n = 22) or a moderate -

intensity CT group (MCT, n = 24). A control group (CON, n

= 21) comprised age - matched individuals who were not

involved in any regular training regime. CT protocols were

included in the experimental group’s training sessions 3

times per week over 24 weeks as part of their usual weekly

training regime. Physical fitness was evaluated by the

Eurofit test which included the flamingo balance (FLB),

plate tapping (PLT), sit - and - reach (SAR), standing broad

jump (SBJ), handgrip (HG), sit - ups (SUP), bent arm hang

(BAH), 10x5 m shuttle run (SHR), and the Physical

Working Capacity test (PWC170). The two - way ANOVA

indicated group x time interaction effects for 5 components:

the largest was for the SBJ (F2, 63 = 42.895, p < 0.001, 2 =

0.577), and the lowest for the SHR (F2, 63 = 5.006, p <

0.01, n2 = 0.137) indicating better improvements in the HCT

compared to the MCT group. In conclusion, the intensity -

controlled total - body CT protocol incorporated into a

standard soccer training program is effective for

enhancement in physical fitness performance in prepubertal
soccer players.

5) Maninder Singh and Dr. Ashok Kumar Sharma
(2020) Effect of circuit training on physical fitness
variables of Kabaddi players [22]

The purpose of the present investigation was to determine
the effects of circuit training on physical fitness variables of
Kabaddi players. Sixty physically active male Kabaddi
players (n = 60) were selected as subjects and their age
group ranged between 18 and 25 years. The researcher gave
the 8 weeks circuit training to the experimental group and
assessed pre and post results from the same group. Both
experimental ~ groups  underwent  their  respective
experimental treatment for eight weeks, five days a week
and one session on daily. Circuit training was comprised into
ten stations. The collected data was analysed using t - test
at.05 level of significance. The result of the study revealed
that there were significant improvement in physical fitness
level of Kabaddi players after eight weeks circuit training.
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Objectives:

1) To assess the motor fitness components and skill abilities
of under - 19 football players

2) To study the effect of circuit training program on motor
fitness components and skill abilities of under - 19 football
players

3. Methods

The sessions of this pre - post cross - sectional study were
conducted at a sports ground and on a beach for few specific
drills between July and September 2022. Ethics was
considered within the Department of Physical Education,
University of Mumbai, India. This study was conducted
according to the Declaration of Helsinki. STROBE
guidelines were used to report the findings. All patients were
provided with all the information regarding the study and
verbal informed consent was taken prior to the session.

Participants

The sample size included 40 football players under the age
of 19 with a mean age of 16.5 years, recruited from the
student population of Mumbai. The sample size was based
on the availability of the number of consenting patients
between the period of July and September 2022through
convenience sampling method. The sample included only
boys, considering the teams from where the players were
recruited were either university level or semi - professional
level.

Inclusion criteria consisted of healthy individuals aged
between 14 and 18 years. Participants were excluded if they
reported an injury or severe muscle pain during the data
collection sessions; history of any health - related disorder or
infection or systemic disease in the last 6 months; failure to
comply or follow with instructions during assessment
sessions. Also, the participants were asked if they were on
any medications for a known health diagnosis.

Procedure

AF informed the participants about the objectives of the
research project, the days, the schedule, and the place where
the sessions would take place. Data collection was carried
out for 10 weeks. In the first week, assessments were
conducted based on the list provided in Table 1. The
participants were then allocated randomly into two groups —
one experimental and other control group with 20 each. The
experimental group received a customised designed training
program which was delivered weekly for a duration of 8
weeks (5 days/ week). Whilst the control group was
instructed to do the same warm up and continue with their
usual daily routine.

Table 1: List of tests conducted as part of the pre and post
training assessments. The details of each test have been
provided in Appendix 1

Variables | Test | Unit
Motor fithess components
Muscular Strength Bent Knee Sit - Ups Counts
Agility Shuttle Run Seconds
Explosive Power Standing Broad Jump Meters
Speed 50 Meters Dash Seconds
Skill ability

Dribbling 30 meters running test Counts
Juggling SAI football skill test Seconds
Passing McDonald Soccer skill test| Counts

Training program

The participants were engaged in general and specific warm
up exercises prior to the circuit training program which was
designed by the research team. The whole training session
was conducted for 90 minutes and was delivered on alternate
days for three days in a week, Monday, Wednesday and
Friday. While sessions on Tuesday and Thursday included
small - sided games (SSGs); with Saturday and Sunday as
rest days. The details of the whole 8 week program has been
provided in Table 2.

Warm up: Walking (2mins) Jogging (5 mins) Stretching
exercises (15 mins)

Table 2: The Eight - weeks training program. Key — W — week; secs — seconds; mins — minutes

S. No Exercise Duration (secs) Station Exchange duration (secs)

T (3 sets of each) W1 W2 & W3 W4 & W5 W6 & W7| W8 |W1 W2 & W3 |W4&W5 |W6&W7 | W8

1 On the spot high knee | 15 30 45 45 15 | 15 30 30 30 15

2 Single - leg lateral broad | 15 30 45 45 15 |15 30 30 30 15

3 Skipping 15 30 45 45 15 |15 30 30 30 15

4 Front hops 15 30 45 45 15 |15 30 30 30 15

5 Squat jumps 15 30 45 45 15 |15 30 30 30 15

6 Lateral jump over cones | 15 30 45 45 15 | 15 30 30 30 15

7 Zigzag run 15 30 45 45 15 |15 30 30 30 15

8 Step up 15 30 45 45 15 |15 30 30 30 15

9 Passing the ball 10m 15 30 45 45 15 |15 30 30 30 15

10 Dribbling cone 10m 15 30 45 45 15 |15 30 30 30 15
Recovery Time after 1 set (mins) 1 1 1 1 1
1 set time duration (mins) 6 11 13 13 6
Small - sided games (SSGs) (mins) | 15 15 15 15 15
Cool down (mins) 10 10 10 10 10
Total Session (mins) 75 80 85 85 75

Statistical Analysis
The paired samples t - test was used to verify whether the
pre and post training scores of the participants were

significantly different. The level of significance chosen to
study the significance of the difference between means
obtained by using mean difference method and analysis of
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variance was set at a 0.05% level of confidence, which is
considered adequate for the purpose of the study. Statistical
analyses were performed using GraphPad version 9.0
(Dotmatics, 2021).

4. Results

The sample size included 40 football players under the age
of 19 with a mean age of 16.5 years, recruited from the
student population of Mumbai. The age of all the
participants ranged between 14 and 18 years. The subjects
were randomly allocated into two groups.

Table 3: Comparison of pre - assessment versus post -
assessment of motor fitness components and skill ability
within the experimental group (n = 20)

Mean + SD |SEM | P value | Significance
Muscle | Pre | 30.20+2.71 | 0.61 0.001 .Hi.ghly
Strength |Post | 45.40 +4.96 | 1.11 significant
pary [Fe] 5552061 1015 Ig gy |y
Power oot a0+ 041 008 *™ | sinifcan
Speed [posi| 765 2083 01| *®" | sgnifian
oy | [ 802204 108 o0 | Moty
Juggling | 8o o e 00001 | ey
e [ LIS 20 {068 | Fiy

Table 4: Comparison of pre - assessment versus post -
assessment of motor fitness components and skill ability
within the control group (n = 20)

Mean + SD | SEM |P value | Significance
Muscle | Pre | 29.70 +2.20 | 0.49 0.1189 ) l\_lqt
Strength | Post| 30.50 £3.15 | 1.71 significant
Agility ngst 663533793 8§i 0.0047 | Significant
Power FI’Dorst ;;giggé ggg 0.7157 sign’\ilfci)(t:ant
peed o5 ors080 013 |° %12 | sinifcam
Dribbling Ifc:st g:ggig:g g:gg 0.0152 | Significant
Juggling Fl’Dorst 12222223 ggg 0.0880 sign’\ilf?éant
Passing |poetl 215276 062100 | signfcan

Table 5: Comparison of post - assessment versus post -
assessment of motor fitness components and skill ability
between the experimental and control groups

Group Post Mean + SD| P value| Significance
Muscle |Experimental| 45.40 +4.96 0.001 Highly
Strength Control 30.50 + 3.15 ) significant
- Experimental| 9.25+0.72 Highly
AGliY ™ control | 6.35£0.93 | °°%% | significant
Experimental| 9.80+0.41 Highly
Power Control 7.20 £0.89 0.0001 significant
Experimental| 7.85+0.53 Not
Speed Control 8.24 £ 0.60 0.2427 Significant
.. |Experimental| 5.56 +0.39 Highly
Dribbling Control 5.98 +0.43 0.0023 significant

. Experimental| 19.45 +4.93 Highly
uggling == ol | 13.65 2367 | 00| significant

. Experimental| 25.35 +3.30 Highly
Passing Control 22.15+2.78 0.0020 significant

5. Discussion

This study examined the effect of circuit training on motor
fitness components and skill abilities of under - 19 football
players. The main finding was that the overall mean scores
for all the components of motor fitness and skill abilities
were found to increase for the experimental group who
received the circuit training.

To achieve fitness and performance goals for a competition,
different training game formats as well as high - intensity
training are taken into consideration by coaches and physical
trainers to better design and prepare training protocols [23].
Various integrated training methods like small - sided games
(SSGs), circuit training, mini goal games, match simulation,
compound training have been studied. This research aimed
at exploring the effect of a circuit training which had a
component of SSGs intertwined in the weekly schedule.

The key findings of the study include that the experimental
group showed an improvement on all motor fitness
components like muscle strength, agility, explosive power
and speed. This can be attributed to the training effects seen
within the model of appropriate periodization which
involves transferring a variety of performance variables
(strength, speed - strength, strength endurance) to their
highest rate of development with the aim of peaking at a
precise time and avoiding stagnation, injury, or overtraining
[24, 25]. It has been recommended that these objectives can
be accomplished through taking into consideration the
variables like training methods, contents, frequency, volume,
and intensity in consecutive phases during different periods
of the season with training program scheduled for between
2-10 weeks [24, 26]. This was achieved in the current study
with a training program which was conducted for a period 8
weeks. Additionally, changes in the muscle morphology
have been documented in a study done by Souza et al. [27]
which found statistically significant gains in the muscle
Cross - section Area (CSA) of the quadriceps after three
training protocols of periodization over 6 weeks. Thus,
highlighting the potential reason for the increase in post
assessment scores of muscle strength, power, and speed of
the football players after 8 week of circuit training which
was designed on the concept of periodization.

Another aspect of the circuit training designed by the
research team included Small - sided games (SSGs)
embedded for 2 days within the five - day training week.
There is evidence that SSGs involve intensity which were
found to be harder than during actual matches and other
game play, which could be related to greater neuromuscular
fatigue and increased metabolic cost during matches [28]
This has been explained through the physiological changes
which occur through SSGs which increase player’s
intermittent efforts and in turn produce higher lactate
concentrations [29], improving anaerobic performance.
Thus, addition of this integrated approach must have caused
further boost to the physiological processes producing the
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results of overall improved performance. This is in line with
the findings of other studies which found that only circuit
training that aimed at improving physical fitness did not
bring about changes in sport - specific skills as it did not
simulate real competitive conditions [23].

An alternate explanation to the significant improvements
across all the domains of motor fitness components and skill
abilities in those who received circuit training (SSGs
inclusive) would be that SSGs offer additional advantages,
improving essential neuro - muscular and cognitive skills
such as reaction time, decision - making, and change - of -
direction speed [30]. Furthermore the participants must have
also experienced greater motivation [31] and enjoyment [32]
when performing their training as they are more sport -
specific. This integrated circuit training also provided the
research team flexibility to take sessions across pitch, sports
ground as well as beach which would have further provided
varied intensity of training.

Lastly, there exists substantial evidence which have studied
about the effects of interval training and circuit training on
VO, max improvement [33, 34] and on lung function
resulting in increased respiratory muscle, increased lung
compliance, and reduced airway resistance, further
enhancing the muscle mass [35]. Although, measurement of
VO, max was not conducted in this study but we can
potentially assume that an improvement in cardio -
pulmonary endurance must have further contributed to the
findings of this study as many of the assessments were time
based targeting the endurance component of the fitness.

6. Conclusion

In this study, it was found that circuit training which had an
integrated small - sided games (SSGs) showed better
improvement on motor fitness components and skill abilities
compared to only conventional physiotherapy.

7. Future Implications

Training protocols involving circuits for football players
under the age of 19 could consider involving different
training methods like integration of small - sided games
(SSGs). In addition multiple training methods could be
compared and examined for their efficacy in players with
different demographic and level of play.

Acknowledgements
The authors acknowledge all our study subjects who deserve
a word of thanks for their co - operation.

References

[1] Silva JRLDC Efeito do programa de aquecimento
FIFA 11+ nacapacidade de sprints repetidos, agilidade
e  pardmetrosneuromusculares de  atletas de
futebol.2015

[2] Daneshjoo A, Mokhtar AH, Rahnama N, Yusof A. The
Effects of Injury Preventive Warm - Up Programs on
Knee Strength Ratio in Young Male Professional
Soccer Players. Lucia A, ed. PLoS ONE.2012; 7 (12):
e50979

(3]

[4]

(5]

6]

[7]
8]

[0]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Sivaraman A, Gopalakrishnan J, Thiagarajan KA,
Perumal S, Ayyadurai P, Singh U. A Review of
Football Injuries and the Role of 3D Biomechanical
Analysis in Injury Prevention. J Postgrad Med Edu Res
2020; 54 (4): 206 - 212

Caine, D., Purcell, L. &Maffulli, N. The child and
adolescent athlete: a review of three potentially serious
injuries. BMC Sports Sci Med Rehabil 6, 22 (2014).
https: //doi. 0org/10.1186/2052 - 1847 - 6 - 22

Woods C, Hawkins R, Hulse M, Hodson A. The
Football Association Medical Research Programme: an
audit of injuries in professional football - analysis of
preseason injuries. Br J Sports Med.2002 Dec; 36 (6):
436-41; discussion 441

Rahnama N, Reilly T, Lees A. Injury risk associated
with playing actions during competitive soccer. Br J
Sports Med.2002 Oct; 36 (5): 354-9

Patel D, Nelson T. Sports injuries in adolescents. Med
Clin N Am.2000; 84 (4): 983-1007.

Dvorak J, Junge A. Football injuries and physical
symptoms. A review of the literature. Am J Sports
Med 2000; 28 (5 Suppl): S3-S9. DOI: 10.1177/28.
suppl_5.5-3

Peterson L, Junge A, Chomiak J, et al. Incidence of
football injuries and complaints in different age groups
and skill - level groups. Am J Sports Med 2000; 28 (5
Suppl): S51-S57

FIFA 11+ [Internet].2006 [cited 2016 May 1].
Available from: http: //f - marc. com/11plus/11 - 3/
Sadigursky, D., Braid, J. A., De Lira, D. N. L. et al.
The FIFA 11+ injury prevention program for soccer
players: a systematic review. BMC Sports Sci Med
Rehabil 9, 18 (2017)

Bizzini M, Dvorak JFIFA 11+: an effective
programme to prevent football injuries in various
player groups worldwide—a narrative review British
Journal of Sports Medicine 2015; 49: 577 - 579

Zein, M. 1., Saryono, S., Laily, I., & Garcia - Jimenez,
J. V. (2020). The effect of short period high - intensity
circuit training - modified FIFA 11+ program on
physical fitness among young football players. The
Journal of sports medicine and physical fitness, 60 (1),
11-16

J Hum Kinet. (2021) The effects of a 6 - month high -
or moderate - intensity total - body circuit training
program on physical fitness in prepubertal soccer
players.2021 Oct; 80: 207-222. Journal of human
kinetics

Dr. V. Vallimurugan*1, P. Sounderrajan*2, S. Senthil
Kumaran* (2022) Effects of circuit training on selected
physical fitness variables among hockey players.
International Research Journal of Modernization in
Engineering Technology and Science

Mola DW, BAYISA GT. Effect of circuit training on
selected health - related physical fitness components:
the case of sport science students. Turkish Journal of
Kinesiology.2020; 6 (4): 142 - 8.

MuezTsegay (2020) Effect of Varied Intensity of
Football Specific Circuit Training On Agility, Speed
and Explosive Strength among U - 17 Football Players
in Ethiopia and speed. Indian Journal of Public Health
Research & Development, April - June 2021, Vol.12,
No.2

Volume 12 Issue 3, March 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23302210033

DOI: 10.21275/SR23302210033

131


https://doi.org/10.1186/2052-1847-6-22
http://f-marc.com/11plus/11-3/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[18] Dr. Ramdas R. Jadhav. (2022) Effect of circuit training
programme on selected physical fitness variables
among sports person 2020 IJCRT | Volume 8, Issue 11
November 2020 | ISSN: 2320 - 2882 1JCRT2011285
International Journal of Creative Research Thoughts
(CRT) www.ijcrt. org 2481.

[19] Dr. V. Vallimurugan*1, P. Sounderrajan*2, S. Senthil
Kumaran* (2022) Effects of circuit training on selected
physical fitness variables among hockey players.
International Research Journal of Modernization in
Engineering Technology and Science (Peer -
Reviewed, Open Access, Fully Refereed International
Journal) Volume: 04/Issue: 06/June - 2022 Impact
Factor - 6.752

[20] SuleymanViran, Umut CANLI, Cem KURT (2022)
Relationship Between Soccer - Specific Skills and
Skill - Related Fitness in Adolescent Soccer Players.
Turkish ~ Journal of  Sport and  Exercise
[TurkSporveEgzersizDergisi 202224 (1): 115 - 121.
Faculty of Sport Sciences, Selcuk University.2022

[21] J Hum Kinet. (2021) The effects of a 6 - month high -
or moderate - intensity total - body circuit training
program on physical fitness in prepubertal soccer
players.2021 Oct; 80: 207-222. Journal of human
kinetics.

[22] Maninder Singh and Dr. Ashok Kumar Sharma (2020)
Effect of circuit training on physical fitness variables
of Kabaddi players. International Journal of Yogic,
Human MoveMent and Sports Sciences 2020; 5 (2):
123 - 126.

[23] Giménez, Jesus V.; Gomez, Miguel A. . Relationships
Among Circuit Training, Small - Sided and Mini Goal
Games, and Competition in Professional Soccer
Players: A Comparison of On - Field Integrated
Training Routines. Journal of Strength and
Conditioning Research 33 (7): p 1887 - 1896, July
2019. DOI: 10.1519/JSC.0000000000002804

[24] Fleck SJ, Kraemer WJ. Designing resistance training
programs. Champaign: Human Kinetics; 2003.

[25] Stone MH, O’Bryant H, Garhammer J. A hypothetical
model for strength training. J Sports Med.1981; 21:
342-51.

[26] Issurin VB. New horizons for the methodology and
physiology of training periodization. Sports Med.2010;
40: 189-206.

[27] Souza EO, Ugrinowitsch C, Tricoli V, et al. Early
adaptations to six weeks of non - periodized and
periodized strength training regimens in recreational
males. J Sports Sci Med.2014; 13: 604-9.

[28] Osgnach, C, Poser, S, Bernardini, R, Rinaldo, R, and di
Prampero, PE. Energy cost and metabolic power in
elite soccer: A new match analysis approach. Med Sci
Sports Exerc 42: 170-178, 2010.

[29] Dellal, A, Lago - Penas, C, Wong, P, and Chamari, K.
Effect of the number of ball contacts within bouts of 4
vs.4 small - sided soccer games. Int J Sports Physiol
Perform 6: 322-333, 2011.

[30] Young W, Rogers N. Effects of small - sided game and
change - of - direction training on reactive agility and
change - of - direction speed. J Sports Sci.2014; 32 (4):
307-14.

[31] Buchheit M, et al. Game - based training in young elite
handball players. Int J Sports Med.2009; 30 (4): 251-8.

[32] Los Arcos A, et al. Effects of small - sided games vs.
interval training in aerobic fitness and physical
enjoyment in young elite soccer players. PLo0S
One.2015; 10 (9): e0137224.

[33] Aschendorf PF, Zinner C, Delextrat A, Engelmeyer E,
Mester J. Effects of basketball specific high - intensity
interval training on aerobic performance and physical
capacities in youth female basketball players. Phys
Sports Med.2019; 47 (1): 65-70

[34] Buchheit M, Laursen PB. High - intensity interval
training, solutions to the programming puzzle: Part I:
cardiopulmonary emphasis. Sports Med.2013; 43 (5):
313-338

[35] Jung, W. S., Kim, Y. Y., & Park, H. Y. (2019). Circuit
Training Improvements in Korean Women with
Sarcopenia. Perceptual and motor skills, 126 (5), 828—
842. https: //doi. 0org/10.1177/0031512519860637

Appendix:

Assessment Procedure

1) Muscular strength - Sit up

Aim: To measure abdominal muscular strength

Equipment: Mats, stopwatch

Procedure: The players had to lie flat on their back with
knees bent and have their foot on the floor with both heels
no more than one foot from the buttocks, with knees angle
no less than 90 degrees. The fingers were interlocked and
placed behind their neck with elbows touching the floor. The
feet were securely held by a partner.

The subjects have curled up to a sitting position and touch
the chest to the knees.

Scoring: The score is the maximum number of sit - ups
completed in 60 seconds.

2) Agility — Shuttle Run 4x10 meter

Aim: To examine speed, build strength and endurance
Equipment: An area on the track or on the football ground
with 10 - meter distance. Stopwatches required for this test.
Procedure: Footballs were placed in a straight line, 10
meters apart, with the first ball 10 meters from the starting
line.

On the signal “GO”, players were asked to do sprints to the
first ball and dribble it back to the start, then turn and collect
back the second ball, and so on. It is calculated based upon
number of balls they were able to bring behind the line.
Scoring: Shuttle Run test with football in a 4 x 10 - meter
area was taken and total time in seconds was noted.

3) Explosive power - - Standing Broad Jump

Aim: To assess the explosive strength

Equipment: Floor with take - off mark and tape to measure.
Procedure: The playerswere asked to stand with their feet
several inches apart and with their toes just behind the take -
off mark. They had to swing their arms and bend their knees
in making the jump forward. Both feet had to leave the floor
at the same time. The start of the jump had to be made from
a static position.

Scoring: The distance between the takeoff line to the nearest
point of landing was noted. Three trails are allowed and the
best one is taken.
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4) Speed and acceleration - - 50 METER DASH

Aim: To measure speed

Equipment: An area on the track or on the football ground
with 50 - meter distance. Stopwatch was required for this
test.

Procedure: After slight warm up, the players were asked to
start the run from behind the starting line but only after the
command 'go’. They were given them enough time to
practice and only one trial was given for the final test.

The subject could take any position from behind the starting
line i. e., the standing start or the sitting start. On the order
'go’ the subject had to run at their best and would not stop or
slow down before the finish line.

Scoring: The time taken by the subject to reach the finishing
line and the time recorded with the stopwatch was the score
of the subject. Time taken was recorded in seconds.

5) Dribbling - - 30 - meter run with the ball

Aim: To assess the speed and control of U 19 football
players while running.

Equipment: A stopwatch, footballs, cones, marking powder
and measuring tape.

Procedure: Two straight lines, 30 meters apart, were
marked. The player was instructed to stand behind the
marked line without touching the line with the football
placed on the line. On the signal Go, the stopwatch was
started and the subject was instructed to start running with
the ball as fast as possible to reach the 30 - meter finish line,
by pushing the ball as fast as possible to reach the 30 - meter
finish line. By pushing the ball with the leg control and by
making minimum of 4 inches with the ball with each touch
including the first touch

Scoring: Time was measured from the interval of starting
"Go" until the ball and the subject reached the finish line.
Each subject was given two attempts at intervals of 30
seconds and the best performance timing was recorded.

6) Juggling - - SAI football skill test

Aim: To assess balance, agility, reaction ability and sense of
touch of the ball

Equipment: Football and Whistle.

Procedure: The player was instructed to keep the ball in the
air by juggling continuously and was told that he may use
any part of the body except hand while juggling. The subject
was allowed to throw the ball in the air or to bounce the ball
on the floor and start juggling till the subject was able to
juggle the ball without dropping it on the ground.

Scoring: The number of touches made by the subject
continuously. The better performance out of two attempts
was converted into points.

7) Passing - - McDonald Soccer Skill Test

Aim: To measure general soccer ability, though mainly
trapping and passing.

Equipment: wall, 30 feet wide and 11.5 feet high, 3 soccer
balls and stopwatch.

Procedure: A soccer ball is placed on a line, marked 9 feet
(2.743 meters) from the wall. Another two soccer balls are
left 9 feet behind the line in the center of the test area. On
the signal, "Go, " the player had to kick the ball against the
wall as many times as possible for 30 seconds. In the event
of a wild kick, the player may either retrieve the original ball
or use one of the two spare balls. (it is OK to use the hands

to retrieve a ball). All kicks had to be performed from the
ground behind the restraining line. The test was repeated
four times.

Scoring: The number of kicks in each 30 second period was
recorded, with the highest total being the score.
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