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ABSTRACT

Soccer is one of the most popular sports in thddyand there are a lots of training method
introduced to improve players’ performance, and lkside game (SSG) was one of the reliable
method as it is highly modifiable and a good methmdimulate real match situation. The aim of
present study was to investigate the differencesfity pattern between different age groupsryiri
small-sided game (SSG) by investigating the charidesart rate (HR), speed and distance covered
and see if there was any difference to between tage®vide feedback for the coaches which assist
their SSG training plan. In present study, thereewm significant difference (p>0.05) between U-12
and U-13, U-12 and U-14, U-13 and U-14 in HR, rgnsicant difference (p>0.05) between U13
and U-14 in distance covered, and no significaffiédince (p>0.05) between U-12 and U-13, U-12
and U-14, U-13 and U-14 in speed. To concludeitiairfg of present study, present study discovers
that during a seven-a-side SSG match, there wesegndicant differences between U-12, U-13, and
U-14 players in HR, distance covered and speedwsiggest that U-12, U-13 and U-14 have similar

activity pattern during a seven-a-side SSG.

Keywords: time-motion analysis, speed, acceleratiogart rate, GPS, tracking system, match

analysis, performance analysis



Table of Contents

INTRODUCGTION ..ottt bb s e e e s ebb e e e s s aba s e e s saba e e e ssbbneee s 2
IMETHOD ...ttt s e e s b s e e e s bb e e e s s ba e e e s sbba e e e ssbbaeee s 5
RESULTS .t bbbt e e s b s e e e s b e e e s s bbb e e e s saba e e e ssbbneee s 7
DISCUSSION ...ttt et e e e e s s e et e et e e s s s sasrbaa e e e e e s s s nbbaneeeeasssas 10
REFERENGCE ...ttt e e e e s er e e e e e s s s s s bbb aa e e e e e s s s nbbaneeeeasssas 13



INTRODUCTION
Soccer is one of the most played sports aroundvtréd, from the report of FIFA, the 2014

FIFAWorld Cup have 32 teams, and there are ovem2iBion soccer players around the world which
shows soccer is a very popular team sport in thédwas a team sport, soccer players could develop
a complex, open system during the match which dateti of many degrees of freedom that result
from the variety of possible interactions amongieyscomponents (Duarte et al., 20Mendez-
Villanueva et al., 2013). In these systems, thensist lots of high speed, intensive activities. iDgr
a match, soccer players must cover distance byingaljogging, running, and sprinting. The speed
intensity is dependent upon a variety of factarsluding training level, team playing style andligpi
to maintain possession, player positions, tacsaahtions, period of competition, and the intgnsit
can reach to the anaerobic threshold, but 90%eo¢tiergy used was produced by the aerobic system
(Di Salvo, 2012; Radzimisnski et al., 2013). Therm¥ activity pattern of soccer consists interemtt
high-intensity type and, in average, high-speeti¢iaccounts for approximately 8 % of the total
distance covered during match-play (Gregson, 2BlLixherjee & Chia, 2013; Nicholas et al., 1999).
To develop an elite soccer team, players must gaugh the training from a young age and learn all
types of soccer motor skills and master them whewy &ire growing up. Since soccer development
has gone through a long period of time, modernesoiraining evolved towards integrated types of
physical training and many types of training methoduit the need of competitive demands and
technical skills development. Among these typetsanhing methods, small-sided game (SSG) is one
of the most popular training method and proveda@beliable, effective training.

SSG also known as skill-based conditioning gamemme-based training, it has been assumed
a great soccer training because it mimics the 8pednaracteristic of formal soccer game, and
multiple development of soccer players includinghtacal, tactical, physical and physiological
elements (Clemente et al., 2015; Hill-Haas et28l11; Travassos et al., 2014). Moreover, SSG also
proof to be an effective training method becausschkes can adjust the size of field, duration and
breaks, number of players to control the intensityyaining (Michailidis, 2013). It is guess the6S

can provide advantage to the youth soccer playeisis closely related to the sports specificlskil
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required because players experience similar situdt their competitive matches (Casamichana &
Castellano, 2010).

When comparing the difference between SSG and ietmraiming, both training method can
achieve similar training effect. However, SSG cahi@ve better psychological effect than generic
training and interval training. Hill-Haas et al2009) found that SSG and generic training are
effective at improving pre-season YY1RTL1 performanbut not VO2max, sprint and RSA
performance which suggest that elite youth plagarsimprove YY1RTL1 performance with SSG
training. Los Arcos et al., (2015) compared théedénces between SSG to different types of training
and found that SSG and interval training were dyedfective in maintaining aerobic fitness, and
SSG promoted higher physical enjoyment than intéraming as SSG resembles real football, which
may motivate players to experience greater feaingpmpetence.

Comparing SSG with eleven-a-side training, SS& lietter training method. Capranica et al.,
(2001) found that both seven-a-side SSG and elav&de matches achieve similar blood lactate
concentration and HR but there were more passefeamt tackles during SSG which suggest that
smaller number of players will increase the nuniferme individual players are in possession of
the ball. Joo et al., (2016) found that eight-ses85G allow greater chances for the players to be
exposed to the technical aspect including goalsstartd passes, greater physical demands on the
players because of the increased work rates biyregtdhe number of players and pitch size.

Comparing the difference between types of SSGirtiring effect of SSG are related to the
pitch size and number of players. Hill-Haas et @Q09) found that as the size of SSG formats
decrease in size and relative pitch size area regwmistant, overall physiological and perceptual
workload would increase because in their study,téaen found that two-a-side SSG achieve the
highest HR, blood lactate, and RPE than four-a-SiE& and six-a-side SSG. Katis & Kellis, (2009)
found that three-a-side SSG achieve higher exemstsasity than six-a-side SSG, six-a-side SSG
result in more long passes than three-a-side S8 shots in three-a-side SSG than six-a-side SSG,

higher number of dribbles and tackles in threeda-$8SG than six-a-side SSG, declined jumping



scores, throw-in test scores in both SSG conditiSiiga et al., (2015) found that in SSG, even the
manipulations of player numbers and field dimensioray be used to set the same relative spaces
per player, emergent interpersonal coordinatiodeanies of players during each constraining SSG
differed and suggests that players co-adaptedeacsplecific constraints being manipulated in the
experimental treatments. Silva et al., (2016) fotlnad during the SSG, as the relative space pgepla
decreased, players tended to spread on field anebising player number in the SSG would impacted
on their dispersion in the field. However, differealative space per player values did not impact o
the teams’ movements in coupling strength in thed-¢m-goal and side-to-side directions, which were
highly synchronous for most of the match time IrS8G, independent of playing direction (Silva et
al., 2016).

To understand the physical activity pattern dyirine SSG match, the common method of
match analysis is using the global positioning @ys{GPS) because GPS devices provided task-
dependent and time-dependent reliability that rhastonsidered when reporting differences between
or within individual team sport athletes (Aughe§12). The practical value of GPS to match analyses
is that well-chosen performance indicators can kehches to identify good and bad performances
of individuals or teams because match-analysisbeas helpful in identifying the physiological
demands of the sport, and in examining how a plagerpares to the needs of his event (Di Salvo,
2007).

The aim of this study was to investigate if diffiet ages affect the change of HR, distance
covered, and speed in SSG between youth soccarplaydifferent maturity level and provide some

insight to coach'’s training plan.



METHOD

Participants

The sample comprised 42 soccer players from AaséoiAcadémica de Coimbra Coimbra —
Organismo Autonomo de Futebol (AAC-OAF), Portugdip participated in the U-12, U-13, and U-
14 ages competitions. All players were under pegl training with the club before and during
the research. All data was collected during thes22116 season.
Procedures

In present study, there were a total of 18 matcBasd each ages group recorded in the same
week. Before the SSG data was collected, all ptayerformed a 15 minutes general warm-up which
leaded by the AAC-OAF coaches and followed by ay¥ontermittent Recovery Test Level 2
(YYIRTL2). After the YYIRTL2 was done, a 3 match88$G began consisting with 8 minutes each
match. The field of the SSG was 70m length and MOm8de. For the SSG, there were 3 types
including normal match which including a 7 vs 7p{@yers and 1 goalkeepg? vs 7 with one team

having an extra offensive joker; 7 vs 7 with one team having an extra defensive joker.

Data Collection

HR measurement. In the HR measurement, it recorded from the eti@i@ing and the data required
were separated from the time zone during the SS@. gurpose of the measurement was to
investigate the intensity of training and compére difference between these three age groups. HR
is one of the reliable measurements to monitonimgi intensity and investigate player’'s status
because the mean HR and oxygen consumption (VQ&)omship are similar which makes HR to

be a valid measure of exercise intensity (Hill-sHetaal., 2011; Mendez-Villanueva et al., 2013).



Distance covered measurement. In the distance covered measurement, it reconaed the GPS and
the data will transfer to the GPS analysis softdeam AMS, GPSprts, Australia).
Speed measurement. In the speed measurement, it recorded from the &¥®She data will transfer

to the GPS analysis software (Team AMS, GPSprtstralia).

Data Analysis
There were six age group (U-12 to U-14) in presgatly and raw data of HR, and speed was

calculated the mean value. Distance covered wasded by the GPS and calculated the total value.

Statistical Analysis

In present study, it was compared the differenetsden HR, acceleration, and distance covered
during the SSG matches between two formats of SEG&Evs 7, ani?) 7 vs 7 plus offensive joker.
All statistical procedures will be analysed by gsstatistical software IBM SPSS Statistics version
24.0 (IBM, Somers, NY, USA). based on the resultdata normality analysis of data, Wilcoxon test

has been performed and the statistical significavaeset at0.05.



RESULTS
In present study, there were 42 players parti¢ipanhe study. After the data collection was

completed and analysed, data of distance coverdteit/-12 was removed due to some error with
the data set.

According to Table 1, the result of HR shows rgndicant difference between U-12 and U-13
(p>0.05), U-12 & U-14 (p>0.05), U-13&U-14 (p>0.05).

Table 1: HR result of U-12, U-13, and U-14

Ul2(n=14) U13(n=14) Ul4(n=14) UI2xU13 Ul2x U4 U13x U4
HR M (SD) M (SD) M (SD) p p p
167,38 (21,65) 177,84 (18,59) 170,23 (18,36)  0.372 0.927 0.587

According to table 2, the result of distance cedeshows no significant difference between U-

13 and U-14 (p>0.05).

Table 2: Distance covered result of U-13, and U-14

Ul3(n=14) Ul4(n=14)  UI3xU14

Distance M (SD) M (SD) p

Covered 829,46 (288,91) 933,13 (213,76) 0.996




According to Table 3, the result of speed showsigoificant difference between U-12 and U-
13 (p>0.05), U-12 and U-14 (p>0.05), U-13 and Ugi#40.05).

Table 3: Speed result of U-12, U-13, U-14

Ul2(n=14) U13(n=14) Ul4(n=14) UI2xU13 U12x U4 U13x U4
Speed M (SD) M (SD) M (SD) p p p
5,90 (1,86) 6,68 (1,99) 6,65 (1,40) 0.487 0.518 98.9

According to Table 4, there was significant diffiece of height between U-12 and U-14 (p<0.01),

no significant difference between U-12 and U-130y@5), U-13 and U-14 (p>0.05).

Table 4: Height result of U-12, U-13, U-14

Ul2(n=14) U13(n=14) Ul4(n=14)  UI2xU13 U12x Ul4 U13x U14
Height M (SD) M (SD) M (SD) p p p
152,53 (5,15) 157,00 (4,76) 162,34 (8,98)  0.210 0D.0 0.120




According to Table 5, there was significant diéiece of weight between U-12 and U-14

(p<0.05), no significant difference between U-18 &k13 (p>0.05), U-13 and U-14 (p>0.05).

Table 5: weight result of U-12, U-13, U-14

Ul2(n=14) U13(n=14) Ul4(n=14) UI2xU13 U12x Ul14 U13x U14
Weight M (SD) M (SD) M (SD) p p p
39,70 (4,52) 43,19 (4,85) 47,98 (8,45) 0.335 0.004 0.144




DISCUSSIONS

The aim of present study was wto investigate fliedént ages affect the change of HR, distance
covered, and speed in SSG between youth soccarplaydifferent maturity level and provide some

insight to coach'’s training plan.

Finding of HR between U-12, U-13, and U-14

One of the purpose in present study was to inyatsiif there were any difference of HR between
3 age group and the result of HR found that thesie no significant difference of these ages and
suggest that in term of HR, players in these 3gagap behave similar.

For the reason of having similar HR with no sigraht difference, it might explain with the
pitch size per player. Some studies found thatihdu8SG, when the pitch size is unchanged, but the
number players increased, it would generally leacant increase in physical and physiological
workloads and RPE (Casamichana et al., 2Bl0 Hass at al., 2009; Katis & Kellis, 2009; Owen et
al., 2004). Rampinini et al., (2007) found thatynag field dimensions would induce different
physiological responses as the exercise intensigy®SG on a small pitch with less players would
be similar to a SSG on a bigger pitch with moreygta.

When comparing result from present study thesdéietyuthe HR was similar which players in
all 3-age groups result in high intensity as thelyi@ve over 80% of their maximum HR during the
SSG which suggest that even there were no signtfidéference of HR between 3-age groups, all

groups were experiencing high intensity trainingha SSG.

Finding of distance covered between U-13, and U-14

Besides HR, another purpose of present study wasvestigate the difference of distance
covered between these 2-age groups during SSGhandgult show no significant difference which
suggest that players in these 2-age group havel sawilar distance.

For the reason of having similar distance coveveldin 2-age groups, technical action during

the SSG might be able to explain in this situati©apranica et al. (2001) found that young soccer
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player tends to behave similar activity in bothuleg eleven-a-side and SSG competition which
include more running activity, less walking actwiMoreover, there were more passes and fewer
tackles was occurred during SSG than regular elavede match (Capranica et al., 2001). Joo et al.
(2016) found that SSG showed greater ball exposuithsreduced physical demands and technical
plays than the regular eleven-a-side game as SB®@eal greater chances for the players to be
exposed to the technical aspects such as ballésugbal shots, and pass.

Based on the finding from these studies, the anolutechnical action during the SSG in these
2-age groups were similar which lead to no sigaifiadifference in distance covered. However, since
technical action was not record in present study m@ recorded, it is unsure if it is the reason of

having similar distance covered in both age group.

Finding of speed between U-12, U-13, and U-14

Similar to the result of HR and distance coveredult of speed showed there were no significant
between 3-age groups which might suggest thatitlyers in these 3-age group behave similar during
the SSG.

One of the reason for having no significant défeze might be the player number during SSG.
Hill-Hass et al. (2010) found that when having axtayer on one team during SSG, it provided a
greater incentive for each team to work harderia gossession and gain benefit of having an extra
player or defend the team which had the extra plagyewever, changes in game formats and
variations in player number would had greater ifice on time-motion characteristics and
perceptual responses than on the physiologicabnsgs as the pitch size might negate the effects of
variations in player number (Hill-Hass et al., 2R10

Based on the research by Hill-Hass and colleagu2810, it might provide some insight to the
no significant difference in speed to present stwtlich cause by same player number of all 3-age
groups, and as the player number in these 3-agggrovere the same, they might have similar

activity pattern.
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Limitations

The present study had two main limitations whieleded to be aware when interpreting the
current result. First, this investigation is lindtéo U-12, U-13 and U-14 players which cannot
represent all age group in different maturity le@#cond, due to lack of resource and time, thidyst
only recorded HR, distance covered, and speedrables which clearly was not enough as other
variables such as technical actions was also irapbfor the activity pattern.
Conclusion

In respond to the finding in present study, the AR speed in U-12, U-13 and U-14 during a
seven-a-side SSG was similar, and the distanceedver U-13 and U-14 was similar which suggest
that players seven-a-side SSG might achieve sigiiflact to players at these 3-age groups. However,
since the technical actions were not recordedhéurinvestigation may research in this area tdfsee
the effect is similar or not. To conclude, prestatly discovers that during a seven-a-side SSGnatc
there were no significant differences between Utl-23, and U-14 players in HR, distance covered
and speed which suggest that U-12, U-13 and U-¥4 kamilar activity pattern during a seven-a-

side SSG and it potentially to be a good trainireghrad for youth soccer player.
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