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Abstract: This study aimed to compare the effects of non-sport-specific and sport-specific training
methods on physical performance and perceptual response in young football players. Seventy-nine
under 11 participants were selected and assigned to non-sport-specific (NSSG), sport-specific (S5G),
and control (CNTG) groups. The NSSG training protocol consisted of combined stimuli based on
balance, agility, and jump rope drills. The SSG training protocol included technical exercises, de-
fensive and offensive game-based drills, and a small-sided game. The CNTG included the partici-
pants not taking part in any sport training. All participants were tested for general motor coordina-
tion (Harre test), dynamic balance (Lower Quarter Y-balance test), and dribbling before and after
10 weeks of training (NSSG and SSG) or habitual activity (CNTG). At post-intervention, perceived
enjoyment was requested by the Physical Activity Enjoyment Scale (PACES). A two-way repeated
measure analysis of covariance was used to detect interactions and main effects of time and groups
controlling for baseline values. Whereas, a one-way analysis of variance was used to evaluate
PACES-related differences between groups. NSSG gained greater improvements (p < 0.05) com-
pared with SSG in the Harre and Lower Quarter Y-balance tests, while dribbling skills improved
similarly in both groups. Regarding PACES, NSSG and SSG presented a comparable perceived en-
joyment. These findings suggest that a 10-week non-sport-specific training is an enjoyable practice
capable to promote greater improvements in general motor coordination and dynamic balance com-
pared with sport-specific training in youth football players. This can occur without impairment of
football-specific skills.

Keywords: motivation; youth training; physical activity; enjoyment

1. Introduction

Youth football players perform several specific-to-general activities (e.g., shooting,
dribbling, jumping, and changing direction) requiring a certain technical proficiency [1]
and physical readiness to cope with the demands of the game [2]. According to this, youth
training is important to provide young players, especially those preadolescents, with a
balanced development of both general and sport-specific stimuli, distinctly during the
sampling years (from 6 to 12 years) of the youth developmental model of sports partici-
pation [3,4]. It has been recognized that young individuals experiencing comprehensive
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physical activities during their development stages required less time to reach a sport-
related motor proficiency [5]. In this context, concurrent all-embracing activities based on
non-sport-specific stimuli (e.g., exercises without using the ball in football) may help to
better improve physical fitness and physiological conditions in individuals regularly prac-
ticing a specific sport [5,6]. It was previously found that a 12-week period of non-sport-
specific speed, agility, and quickness (SAQ) drills significantly improved 5-m sprint and
agility compared with sport-specific-only drills in under-11 football players [7]. Moreover,
the authors found that SAQ provided comparable levels of perceived enjoyment as foot-
ball-specific drills [7]. In accordance, developing general motor competence in young foot-
ball players should involve a combination of closed (e.g., sprinting and change of direc-
tion) and open (e.g., balance and reactive movements) drills to offer an appropriate mix-
ture of stimuli (i.e., multidimensional approach) that suits the goals over the sampling
years [3]. As suggested, these drills should not be exclusively focused on football-specific
stimuli (technical and tactical drills); rather, these drills should be aided also by non-sport-
specific stimuli (e.g., without using the ball) taking into account the players’ perceptual
response (i.e., perceived enjoyment).

The chance to experience enjoyment through a variety of physical activities (mainly
within an all-embracing non-sport-specific approach) plays a key role in increasing
youth’s sports engagement [8,9] in both recreational and competitive environments. Ad-
ditionally, it has been observed enjoyment as pivotal to sport commitment [10]. Indeed,
according to Michael et al. [8], enjoyment could mediate the link between team sport-like
disciplines probably due to its influence also on the social interactions [8]. In this wake,
youth team sports training should also contribute to induce positive perceptual responses
in terms of enjoyment, thus turning the young athletes” sport participation into a long-
term commitment [11]. This condition passes through the use of principle and practice
based on the enjoyment to motivate youth [11,12]. Tjomsland et al. [12] considered enjoy-
ment as the central part of the overall sports experience being an expectation that prompts
young players to start and continue engaging with football-specific activities. However,
despite the importance of such enjoyment responses together with the need for all-em-
bracing activities (non-sport-specific training) for physical and perceptual well-being, the
information in the literature is scarce and demands further insights. Additionally, from a
practical point of view, it appears that coaching practice often promotes technical and tac-
tical teaching at the expense of complete and harmonious development of physical abili-
ties with limited attention to perceptual responses [13].

In this context, this study aims to compare the effects of non-sport-specific with sport-
specific training on physical performance and enjoyment in young football players. We
hypothesized that non-sport-specific practice would be superior in improving physical
performance exhibiting a comparable perception of enjoyment as football-specific train-

mng.

2. Materials and Methods
2.1. Subjects

Seventy-nine healthy male participants were selected. Then, the participants were
randomly assigned to a non-sport-specific group (NSSG, n = 27; age = 10.6 + 0.35 years,
body mass =41.6 + 5.0 kg, height =1.43 + 0.05 m) to a sport-specific group (SSG, n = 26; age
=10.5+0.40 years, body mass =42.0 + 5.6 kg, height =1.43 + 0.04 m), and to a control group
(CNTG, n = 26; age = 10.3 + 0.50 years, body mass = 39.6 + 6.0 kg, height = 1.42 + 0.06 m).
The participants belonging to NSSG and SSG were football players regularly engaged in
a football training routine (at least 6 h per week) with a minimum of 4 years of training
background. CNTG participants were not engaged in sports activities. Unfortunately, two
individuals (1 of SSG and 1 of CNTG) did not complete the study for external reasons.
Thereby, the individual sample size of SSG and CNTG came down to 25 participants. All
individuals and their parents were informed about the purposes and the experimental
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procedures of the study. Parents or legal guardians signed and provided the written in-
formed consent before starting the experimental investigation. The Ethics Committee of
the local University approved (approval number 32/16) the study in compliance with the
Helsinki Declaration.

2.2. Procedures

In this study, a pre-to-post parallel quasi-randomized design was adopted to com-
pare the effects of different training interventions (non-sport-specific versus sport-spe-
cific) on physical performance and perceptual response. The study design is represented
in Figure 1. A 4-week familiarization period was administered before the training inter-
vention, in which the participants got accustomed to the experimental protocol [7]. Then,
a testing day was planned to include general motor coordination (Harre circuit test), dy-
namic balance (Lower Quarter Y-Balance test), and technical skills (dribbling test) evalu-
ations [14,15] in a random order. Prior to testing, each participant warmed up for 5 min
by FIFA 11+-related running drills to get accustomed to the subsequent effort [2]. A 10-
min rest period was given between each physical performance assessment. The perceptual
enjoyment based on the enjoyment rating was obtained after the experimental period.

Assessed for elegibility
(n=79)

Enroliment / N\

Participants not

Football players engaged in any

Randomized In ¢
(n=53) sport activities
CNTG (n=26)
/ \ I
Allocated to SSG Allocated to NSSG Allocated to CNTG
(n:26) (n:27) (n:26)
Allocation
Y Y 7

Lost to follow-up
(external reasons)

Lost to follow-up

Lost to follow-up (external reasons)

(n=1) (n=0) (n=1)
Follow-Up
Y Y Y
Analysed Analysed Analysed
(n=25) (n=27) (n=25)
Analysis

Figure 1. Graphical representation of the study design. NSSG = non-sport-specific group, SSG = sport-specific group.

2.3. Experimental Protocol

The experimental protocol consisted of 2 interventions per week over 10 weeks (20
sessions in total lasting ~30 min each) from February to June during the competitive sea-
son. At the time of the experimental period, the regular competitive week included 3 train-
ing sessions (lasting 90 min each) and a match-play per week for NSSG and SSG. The
training interventions underwent by NSSG and SSG were administered at the beginning
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of the first 2 weekly training sessions (e.g., on Monday and Wednesday) after a brief
warm-up [16]. Then, all participants continued their regular training based on football-
related drills, consisting of technical activity (i.e., dribbling, passing, and shooting drills)
and game formats (i.e., small-sided games), which were identical for both groups. Accord-
ing to the footballer’s training routine, they underwent a third weekly training session
(e.g., on Friday) including the same football-specific contents [17]. This setting allowed us
to keep the ecological validity of the study high [7,16,17]. Each training session occurred
at the same time of day (4.30 p.m. to 6.00 p.m..).

Non-sport-specific training. In the NSSG, the training protocol was a combination of
training elements based on balance, SAQ, and jump rope drills (Table 1) lasting ~30 min.
The training duration of these elements was ~8 min each with a 2 min of rest in between.

Table 1. Training content of the 10-week intervention performed by the NSSG.

Weeks Balance Drills SAQ Drills Jump Rope Drills
-leg standi tabl -
One e.g standing (?n unstable sur Basic footwork exercises (split-steps, line drills, .
faces (i.e., trampoline and wobble . . . . Basic bounce steps
Week 1 to 2 . . lateral line, and multiple hops) with no equip- .
board) while moving the upper body e . Double basic bounce steps
. . ment followed by brief linear sprints over 5 m
with and without eyes open.
F 1 face: h
romant nstab Oe surtace (a.) short Basic footwork exercises (skipping, hopscotch,
jumps with a 90° body rotation and . . .
. . in&out drills) over the speed-ladder followed Double basic bounce steps
Week 3to4 landing on a single stance; (b) short . . . L
. . i . by brief sprints with 1-3 change of directions at Alternate bounce steps
jumps with a 180° body rotation and _~ o
. . 30° and 45° over 10 m
landing on single-leg stance
Ad d footwork ises (foot exch
Stepping forward and backward Advanced footwork exercises (foot exchange,
. . . icky shuffle, hip twist) over the speed-ladder Alternate bounce steps
Week 5to 6 with and without assistance on the . . . . .
slackline followed by brief sprints with 3-5 change of di- Scissors steps
rections at 30°, 45°, and 90° over 10 m
Walking forward and backward Combination of basic and advanced footwork .
. . . . . S a1 Scissors steps
Week 7 to 8 with and without assistance on the exercises with basic agility drills in response to
. e . . Double under steps
slackline stimuli (brief acceleration and deceleration)
. . . . Combination of basic and advanced footwork
Lowe-limb swinging while standing exercises with advanced agility drills in re
Week 9 to 10 on a single leg stance with and with- gility Double under steps

sponse to stimuli (chasing runs and mirror

out assistance on the slackline .
drills)

Note: NSSG = non-sport-specific group, SAQ = speed agility and quickness.

Balance drills were arranged with a work:rest ratio of 1:1 [16], in which the partici-

pants performed overall 8 x 30 s of work followed by 30 s of rest. The training volume was
kept constant throughout the weeks, while the exercise execution changed (from balanc-
ing to slacklining) to increase their complexity (Table 1). SAQ drills consisted of brief ef-
forts (from 3 s to 5 s) in the form of speed, agility, and quickness drills (Table 1) arranged
with a work:rest ratio of 1:2 during a single repetition [7]. The number of drills, training
volume, and rest periods were similar to the framework previously adopted [7]. Training
volume and exercise intensity increased throughout the weeks by manipulating the num-
ber of change of directions and sprint distance from non-cognitive to cognitive demanding
contexts [7] (Table 1). The jumping rope drills consisted of 5 exercises (2 per session) per-
formed within the 10-week period (Table 1) using the same rope (mass = 230 g; material,
Polyvinyl Chloride) [14]. All exercises were arranged with a work:rest ratio of 1:1 in which
the participants performed 4 reps x 30 s of work followed by 30 s of rest for each exercise
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[14]. The training volume was kept constant throughout the weeks, while the exercise ex-
ecution changed to increase their complexity (Table 1). A certified strength and condition-
ing coach administered the entire experimental protocol to ensure a proper exercise exe-
cution providing the subjects with technical support and verbal encouragement.

Sport-specific training. In the SSG, the football-specific training was divided into three
parts and included technical exercises, a combination of defensive and offensive game-
based drills (with and without a goalkeeper), and a small-sided game. Each element of the
program lasted ~8 min interspersed by 2 min of rest in between. The technical exercises
involved ball mastery (from week 1 to week 2), passing and receiving drills (from week 3
to week 4), ball carrying and dribbling drills (from week 5 to week 6), dribbling and feint-
ing drills (from week 7 to week 8), and crossing and shooting drills (from week 9 to week
10). The game-based drills were arranged with and without goalkeeper by increasing the
number of players (from 1 versus 1 to 3 versus 3) throughout the 10-week period (Table
2). Then, a 1 x 8-min 4-a-side small-sided game was administered as a regular match (with
two goalkeepers and free play) (Table 2). Where not possible to adhere to the 4-a-side
format one played as a wildcard due to the number of participants.

Table 2. Training content of the 10-week intervention performed by the SSG.

Weeks Technical Drills Game-Based Drills Small-Sided Game Drills
Week 1 to 2 Ball mastery 1 versus 1
(no goalkeeper)
1 versus 1
Week 3 to 4 Passing and receiving 2 versus 1
(with goalkeeper)
Week 5 to 6 Ball carryil?g and drib- ; z:zzz ; 4 versus 4
bling Regular match
(no goalkeeper)
2 versus 2
Week 7 to 8 Dribbling and feinting 3 versus 2
(with goalkeeper)
3 versus 2
Week 9 to 10 Crossing and shooting 3 versus 3
(no goalkeeper)

Note: SSG = sport-specific group.

2.3.1. Physical Performance Assessment

The choice of the present physical performance tests (Harre circuit test, Lower Quar-
ter Y-balance test, and linear dribbling test) was based on their easiness, reliability
[14,18,19], and enjoyability. Moreover, they can provide practical information on general
motor coordination, dynamic balance, and dribbling skills.

The Harre circuit test was used to assess the ability of an individual to organize and
coordinate complex movements (e.g., somersaulting, climbing, hopping, landing, run-
ning, and turning) with a high number of joints involved and levels of force generated
[14,20]. After an initial somersault, participants performed 3 consecutive passages above
and below 3 obstacles by turning around a central cone, then sprinted back to the starting
line. Three trials separated by 5 min of rest were executed. The total time of each trial was
recorded by using a timing gate system (Witty system, Microgate, Bolzano, Italia). The
best performance time was considered in the analysis. In case of mistakes (e.g., touching
the obstacle), the participants were asked to repeat the trial after 2 min of rest. All trials
were performed in an indoor gym, observing the same conditions [14].

The lower Quarter Y-balance test (YBT-LQ) was employed to assess dynamic balance
[21,22]. The distance reached in anterior (A), posteromedial (PM), and posterolateral (PL)
directions were measured for each leg. Participants performed the YBT-LQ barefoot with
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their hands placed on the hips to avoid influences of footwear on balancing. Three trials
standing on the right and left foot in all directions were performed. Individuals were in-
structed not to touch the floor with the reach foot except for marking the actual reach
distance. In case of a failure, the trial was repeated after 2 min of rest. A composite score
was obtained by the following formula: composite score = [(A + PM +PL)/3 x leg length] x
100 [18]. The average score was considered for the analysis.

2.3.2. Technical Skills

A linear dribbling test was employed to assess participants’ ability to rapidly dribble
the ball [19]. The participants dribbled the ball down a corridor 1.5 m wide and 20 m long
across two cones. Then, after passing the cones, the individual had to stop the ball within
2 m after the finish line to complete the test. This served to avoid sprinting without keep-
ing the ball near the leading foot upon arrival. In case of temporary exit of the ball from
the boundaries, the trial was invalidated and done again after 2 min of rest. An electronic
timing gate system positioned at the starting and finish lines recorded each dribbling time.
Three trials were executed, and the best performance was considered in the analysis.

2.4. Perceptual Response

The Italian version of the Physical Activity Enjoyment Scale (PACES) was adminis-
tered to detect the participants’ perceived enjoyment after the training intervention. The
PACES consisted of 16 items (9 positive and 7 negative). For instance, the positive items
referred to statements like “I enjoy it”, “I find it pleasurable”, “It gives me energy”, It’s
very pleasant”, “My body feels good”, “I get something out of it”, “It’s very exciting”, “It
gives me a strong feeling of success”, and “It feels good”. These items were scored on a 5-
point Likert scale ranging from 1 (“Disagree a lot”) to 5 (“Agree a lot”) and were related
to the same stem: “When I am active... [name of the training intervention for NSSG and
SSG or the activity engaged in the free time for CNTG]...” [23,24]. The PACES score was

obtained by the ratings of the positive items [16].

2.5. Statistical Analysis

Data normal distribution was verified by the Shapiro-Wilk test. Absolute reliability
was performed using the coefficient of variation (CV) calculated as [standard devia-
tion/mean) x 100]. A one-way ANOVA was used to detect differences in the baseline phys-
ical performance values between groups. In case of difference, a two-way repeated meas-
ure on one factor (time) analysis of covariance (ANCOVA RM) was used to detect inter-
actions (time x intervention) and main effects of time (within-group changes) and groups
(NSSG, SSG, and CNTG), controlling for baseline values (covariance factor). A one-way
ANOVA was then used to evaluate potential group differences in the PACES score. Bon-
ferroni post-hoc tests were used for multiple comparison purposes. Significance was set
with p < 0.05. The analysis was performed using the GraphPad Prism 7.0 software
(GraphPad Software, Inc., San Diego, CA, USA). The Hedge’s g effect size [25] between
each performance change was calculated, and threshold values were g <0.2 (trivial), 0.2 <
g <0.5 (small), 0.5 < g < 0.8 (moderate), and g > 0.8 (large). Data are presented as mean +
SD. Relative changes were expressed as means + 95% confidence intervals (CI).

3. Results

The CVs were 3.2% (CI from 1.9% to 4.5%), 2.6% (CI from 1.8% to 3.4%), 3.1% (CI
from 1.9% to 4.3%) for the Harre test, YBT-LQ, and dribbling test, respectively. All de-
scriptive statistics about pre-to-post testing outcomes are shown in Table 3. The ANOVA
RM revealed a significant (F = 6.07, p < 0.001) interaction in the running time to complete
the Harre test. Bonferroni post-hoc analysis (Figure 2) showed that NSSG presented lower
running time compared to SSG (p = 0.005, g = 1.42) and CNTG (p < 0.001, g = 2.56, large).
SSG also presented significant lower time compared to CNTG (p = 0.004, g = 2.72) (Figure
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2, large). Regarding YBT, significant interaction was found (F = 6.11, p = 0.004). Post-hoc
analysis showed that NSSG presented a higher composite score compared to SSG (p =
0.027, g =1.93, large) and CNTG (p <0.001, g = 2.20, large). SSG also presented significant
higher score compared to CNTG (p = 0.024, g = 1.98, large) (Figure 2). A significant inter-
action was also found in the dribbling test (F = 11.18, p < 0.001). Post-hoc analysis showed
that both NSSG and SSG dribbled faster than CNTG only (p <0.001, g =1.22, large, and p
=0.001, g = 2.85, large, respectively) (Figure 2). The pre-to-post differences with 95% CI
for each test are shown in Figure 2. The one-way ANOVA revealed a significant (F = 36.6,
p <0.001) difference between groups in the PACES score. Post-hoc analysis showed that
both NSSG and SSG exhibited higher (p < 0.001, g = 1.74, large, and g = 1.86, large) scores
than CNTG. No significant difference was observed between NSSG and SSG (p > 0.05, g =
0.21, small).

Table 3. Descriptive statistics of the Harre circuit test, Lower Quarter Y-balance test (YBT-LQ),
linear dribbling test, and Physical Activity Enjoyment Scale (PACES) for the non-sport-specific
group (NSSG), sport-specific group (SSG), and control group (CNTG).

Physical Performance Technical Skills Perceptual
Assessment Response
G H
roups Time Circ;rtr;est YBT-LQ Linear PACES
Points ) (cm) Dribbling Test (s) (u.a.)
NSSG PRE 17.7 £2.32 96.7 +4.53 5.32 +0.88 -
POST 16.5+1.62 100.0 +5.74 5.09 +0.73 42.9 +2.40
3SG PRE 17.3 +1.38 99.6 + 6.34 5.10£0.61 -
POST 17.0 £1.59 99.6 +7.40 5.02 +0.58 43.4 +2.33
CNTG PRE 21.6 +3.78 78.1+£6.92 8.91+0.92 -
POST 22.1+391 77.6 £ 6.89 9.13£1.02 35.0+£5.94
Deterioration Improvement Improvement  Deterioration
: B ssc !
[ nssc
1 - # o+ —11
. AR 3
Differences in means (pre - post) at 95% CI (s) Differences in means (pre - post) at 95% CI (%)

Deterioration  Improvement

—O—

HilH @

1 -

I l L)
-0.5 0.0 0.5
Differences in means (pre - post) at 95% ClI (s)

Figure 2. Graphical explanation of the pre-to-post difference with 95% confidence intervals (95%
CI) for Harre test (panel (A)), YBT-LQ (panel (B)), and dribbling test (panel (C)). * Significant (p <
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0.001) difference between NSSG and CNTG from post-hoc analysis. # Significant (p < 0.05) differ-
ence between NSSG and SSG from post-hoc analysis. @ Significant (p < 0.05) difference between
SSG and CNTG from post-hoc analysis. Note: YBT-LQ = Lower Quarter Y-balance test, NSSG =
non-sport-specific group, SSG = sport-specific group, CNTG = control group.

4. Discussion

The present study sought to investigate the effects of a 10-week period of training
with non-sport-specific stimuli compared with sport-specific stimuli on physical perfor-
mance and perceptual response in young football players. The observed main findings
revealed that NSSG performed significantly better than SSG in the Harre and YBT-LQ
tests after the 10-week training period. Interestingly, NSSG and SSG did not differ signif-
icantly in the dribbling test. Likewise, the PACES score was not significantly different be-
tween NSSG and SSG at the end of the experimental period. Overall, the outcomes of the
physical performance assessment show that the employment of a 10-week non-sport-spe-
cific training period can promote greater improvements in general motor coordination
and dynamic balance performance compared with sport-specific training in young foot-
ball players. This can take place without the football-specific skills (i.e., dribbling) being
impaired. From these perspectives, our hypothesis that non-sport-specific practice would
be superior in improving physical performance as well as to provide comparable enjoy-
ment perception toward SSG was verified.

In this study, the Harre test was employed to provide information on general motor
coordination linked to physical (somersaulting, climbing, hopping, landing, running, and
turning) and cognitive (reaction and spatial-temporal awareness) stimuli [14,20]. Accord-
ing to our findings, NSSG performed better than SSG. This result can be compared to those
of an earlier study that observed the superiority of a 12-week period of SAQ training in
improving physical (i.e., 5 m sprint) and cognitive (i.e., Y-shaped reactive agility test) per-
formance as against a football-specific training in young players [7]. Of note, a recent
study investigated the effects of a 12-week game-based training versus multilateral train-
ing on technical performance (shuttle dribble test) and physical fitness (standing long
jump, shuttle run, and 6-min Mini-Cooper tests) in young athletes playing football [13].
Overall, the authors found no differences between both training modalities both improv-
ing dribbling time and jumping and running distances. A related idea that might explain
these results may refer to the content of the multilateral training against that employed in
the present study by NSSG. Although aimed to develop body perception and physical
abilities with non-sport-specific stimuli, the multilateral drills included only physical-re-
lated activities such as sprints, relays, and jumps over hurdles. Conversely, the current
players taking part in the NSSG underwent a combination of various physical (speed,
quickness, and jump rope) and cognitive (balance and agility) drills. Moreover, another
explanation might be related to the type of the selected tests, which might be less success-
ful at detecting the changes in physical performance compared with those of our study.
Based on a sport pedagogical perspective, young players experiencing training sessions
under non-specific approaches have the chance to try several sport disciplines helping
themselves to select the preferred sport [26]. This aspect would favor the maintenance of
the enjoyment response at high levels. Additionally, based on a performance perspective,
Harrison et al. [27] found preadolescents benefited from non-sport-specific stimuli by
reaching higher intensities than sport-specific stimuli during a game format. The authors
concluded that these stimuli may be considered a useful training tool by coaches to also
maximize players’ decision-making abilities [27]. Of note, the use of a wide range of non-
sport-specific stimuli has the advantage to expose young players to plenty of physical,
cognitive, and psycho-social environments [3,28], in which an individual’s coordinative
trait (e.g., motor and postural control, static and dynamic balance, spatial-temporal organ-
ization, and body perception) may be broadly developed [20]. Accordingly, the current
results on dynamic balance also provide evidence for the latter claim. Training content
targeting balance stimuli can help young athletes to increase their body perception and
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postural control on a more individual level [16]. Our results demonstrated how non-sport-
specific training based on various physical and cognitive stimuli (without using the ball)
can promote dynamic balance skills to a greater extent than football-specific training in
young players.

Another finding of this study is that the activity of the NSSG aroused comparable
perceived enjoyment in the young players as that induced by the SSG. A similar result
was found by Trecroci and colleagues [16] who compared the effects of slackline training
versus traditional balance and football-specific training on physical performance and per-
ceived enjoyment. Although the aim was beyond that of the current study, the authors
found the integration of slackline training (based on non-sport-specific stimuli) to the
weekly routine inducing equivalent PACES scores as for football-specific training. Then,
it might be stated that the use of non-sport-specific stimuli would represent an alternative
to exclusive sport-specific stimuli for furthering even-more appealing training strategies
[29] and to promote young players’ engagement in sport [16]. However, there is a dearth
of information on the potential effects of non-sport-specific stimuli on perceptual well-
being (i.e., enjoyment) in young football players. Future research will have to address the
impact of each individual stimulus (physical and cognitive) on youth’s perceptual re-
sponse in the attempt to promote a better enjoyment perception.

An interesting side finding was that NSSG did not affect players’ technical ability
(i.e., dribbling task) over the 10-week period. It should be noted the overall training con-
tent of NSSG was employed twice a week within the regular weekly training routine. This
means that the players taking part in the NSSG were also exposed to football-specific stim-
uli over the intervention weeks. Hereby, the general picture emerging from this finding is
that integrating non-sport-specific contents along with the weekly training routine can
promote superior improvements in physical performance than the football-specific train-
ing alone, without impacting young players’ dribbling abilities. Indeed, this is also sup-
ported by the literature shedding light on the importance of all-embracing activities (non-
sport-specific training) for physical and perceptual well-being.

The current study presents main limitations that should be clearly elucidated. Gen-
eral motor coordination was assessed by the Harre test, which encompasses a time-con-
straint activity. The fact that an individual had to rapidly execute a combination of differ-
ent tasks (somersaulting, running, climbing, jumping, landing, and turning), would not
allow the practitioners to infer detailed information on the quality of the execution (i.e.,
motor competence), perhaps linked to a specific coordinative trait (e.g., the ability of cou-
pling up different movements). However, the Harre test presents movement tasks that are
inherent to a match-play (e.g., hopping, landing, running, and turning) and requires a
certain spatial-temporal awareness making useful its employment to infer young athletes’
general motor coordination in football [14]. Additionally, although the present protocols
of NSSG and SSG embraced cognitive stimuli (decision-making demands by agility and
small-sided games, respectively), we did not provide any measure of it. Being cognitive
functions pivotal in preadolescents, especially in team sport athletes, the inclusion of a
specific assessment (e.g., visual search) would have contributed to understanding the po-
tentiality of an all-embracing approach (i.e., non-sport-specific training) within a field-
based context.

5. Conclusions

The current findings provide evidence that performing 10 weeks of non-sport-spe-
cific training can promote greater improvements on general motor coordination and dy-
namic balance than sport-specific training in youth football players. Additionally, our
findings provide theoretical support for the integration of non-sport-specific contents
along with the youth weekly football training routine having the advantage to retain a
comparable level of technical skills (i.e., dribbling) and perceptual well-being (i.e., enjoy-
ment).



Int. |. Environ. Res. Public Health 2021, 18, 1962 10 of 11

Author Contributions: Conceptualization, D.F., AR, G.A., and A.T.; methodology, D.F., A.R., and
A.T,; formal analysis, A.R., L.C,, and S.L.; investigation, D.F., AR., T.B,, F.C, L.C, and A.T.; re-
sources, F.C., G.A., and A.T.; writing—original draft preparation, D.F., AR, SL. L.C, and A.T.;
writing—review and editing, D.F., AR, T.B,,F.C, L.C, G.A,, S.L.,, and A.T,; supervision, A.R., S.L.,
and A.T. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the University of Milan (approval
number 32/16).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: This work is supported by the European Community’s H2020 Program under
the funding scheme H2020-INFRAIA-2019-1 Research Infrastructures grant agreement 871042,
www.sobigdata.eu, SoBigData++: European Integrated Infrastructure for Social Mining and Big
Data Analytics.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Clemente, F.M,; Figueiredo, A.]J.; Martins, F.M.L.; Mendes, R.S.; Wong, D.P. Physical and Technical Performances Are Not As-
sociated with Tactical Prominence in U14 Soccer Matches. Res. Sports Med. 2016, 24, 352-362, doi:10.1080/15438627.2016.1222277.

2. Trecroci, A.; Porcelli, S.; Perri, E.; Pedrali, M.; Rasica, L.; Alberti, G.; Longo, S.; laia, F.M. Effects of Different Training Interven-
tions on the Recovery of Physical and Neuromuscular Performance after a Soccer Match. J. Strength Cond. Res. 2020, 34, 2189—
2196, doi:10.1519/JSC.0000000000003269.

3.  Coté, J.; Lidor, R.; Hackfort, D. ISSP Position Stand: To Sample or to Specialize? Seven Postulates about Youth Sport Activities
That Lead to Continued Participation and Elite Performance. Int. ]. Sport Exerc. Psychol. 2009, 7, 7-17.

4. Coté, ].; Vierimaa, M. The Developmental Model of Sport Participation: 15 Years after Its First Conceptualization. Sci. Sports
2014, 29, S63-569, doi:10.1016/j.scispo.2014.08.133.

5. Baker, J; Cote, J.; Abernethy, B. Sport-Specific Practice and the Development of Expert Decision-Making in Team Ball Sports. J.
Appl. Sport Psychol. 2003, 15, 12-25, d0i:10.1080/10413200305400.

6.  Williams, A.M.; Hodges, N.J. Practice, Instruction and Skill Acquisition in Soccer: Challenging Tradition. . Sports Sci. 2005, 23,
637-650, doi:10.1080/02640410400021328.

7. Trecroci, A; Milanovi¢, Z.; Rossi, A.; Broggi, M.; Formenti, D.; Alberti, G. Agility Profile in Sub-Elite under-11 Soccer Players:
Is SAQ Training Adequate to Improve Sprint, Change of Direction Speed and Reactive Agility Performance? Res. Sports Med.
2016, 24, 331-340, doi:10.1080/15438627.2016.1228063.

8. Michael, S.L.; Coffield, E.; Lee, S.M.; Fulton, J.E. Variety, Enjoyment, and Physical Activity Participation among High School
Students. . Phys. Act. Health 2016, 13, 223-230, doi:10.1123/jpah.2014-0551.

9. Bengoechea, E.G,; Strean, W.B.; Williams, D.J. Understanding and Promoting Fun in Youth Sport: Coaches’ Perspectives. Phys.
Educ. Sport Pedagog. 2004, 9, 197-214, doi:10.1080/1740898042000294994.

10.  Scanlan, T.K.; Carpenter, P.].; Lobel, M.; Simons, J.P. Sources of Enjoyment for Youth Sport Athletes. Pediatr. Exerc. Sci. 1993, 5,
275-285, doi:10.1123/pes.5.3.275.

11.  McCarthy, P.J.; Jones, M.V.; Clark-Carter, D. Understanding Enjoyment in Youth Sport: A Developmental Perspective. Psychol.
Sport Exerc. 2008, 9, 142-156, doi:10.1016/j.psychsport.2007.01.005.

12. Tjomsland, H.E.; Larsen, T.; Holsen, I.; Ronglan, L.T.; Samdal, O.; Wold, B. Enjoyment in Youth Soccer: Its Portrayals among 12-
to 14-Year-Olds. Soccer Soc. 2016, 17, 827-842, doi:10.1080/14660970.2015.1100894.

13. Daga, F.A.; Baseggio, L.; Gollin, M.; Beratto, L. Game-Based versus Multilateral Approach: Effects of a 12-Week Program on
Motor Skill Acquisition and Physical Fitness Development in Soccer School Children. J. Sports Med. Phys. Fit. 2019, 59, 9.

14. Trecroci, A.; Cavaggioni, L.; Caccia, R.; Alberti, G. Jump Rope Training: Balance and Motor Coordination in Preadolescent
Soccer Players. ]. Sports Sci. Med. 2015, 14, 792-798.

15. Trecroci, A.; Longo, S.; Perri, E.; laia, F.M.; Alberti, G. Field-Based Physical Performance of Elite and Sub-Elite Middle-Adoles-
cent Soccer Players. Res. Sports Med. 2019, 27, 60-71, doi:10.1080/15438627.2018.1504217.

16. Trecroci, A.; Cavaggioni, L.; Lastella, M.; Broggi, M.; Perri, E.; Iaia, F.M.; Alberti, G. Effects of Traditional Balance and Slackline

Training on Physical Performance and Perceived Enjoyment in Young Soccer Players. Res. Sports Med. 2018, 26, 450-461,
doi:10.1080/15438627.2018.1492392.



Int. |. Environ. Res. Public Health 2021, 18, 1962 11 of 11

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Trecroci, A.; Duca, M.; Formenti, D.; Alberti, G.; laia, F.M.; Longo, S. Short-Term Compound Training on Physical Performance
in Young Soccer Players. Sports 2020, 8, 108, d0i:10.3390/sports8080108.

Plisky, J.P.; Gorman, P.; Butler, J.R.; Kiesel, B.K.; Underwood, B.F.; Elkins, B. The Reliability of an Instrumented Device for
Measuring Components of the Star Excursion Balance Test. N. Am. J. Sports Phys. Ther. 2009, 4, 92-99.

Daniel, L.F.; Reina, R.; Gorla, ].I; Bastos, T.; Roldan, A. Validity and Reliability of a Test Battery to Assess Change of Directions
with Ball Dribbling in Para-Footballers with Cerebral Palsy. Brain Sci. 2020, 10, 74, doi:10.3390/brainsci10020074.

Chiodera, P.; Volta, E.; Gobbi, G.; Milioli, M.A.; Mirandola, P.; Bonetti, A.; Delsignore, R.; Bernasconi, S.; Anedda, A.; Vitale, M.
Specifically Designed Physical Exercise Programs Improve Children’s Motor Abilities: Physical Exercise Programs in Children.
Scand. ]. Med. Sci. Sports 2007, 18, 179-187, doi:10.1111/j.1600-0838.2007.00682.x.

Chimera, N.J.; Larson, M. Predicting Lower Quarter Y-Balance Test Performance from Foot Characteristics. ]. Sport Rehabil. 2020,
5, 1-6.

Schwiertz, G.; Brueckner, D.; Beurskens, R.; Muehlbauer, T. Lower Quarter Y Balance Test Performance: Reference Values for
Healthy Youth Aged 10 to 17 Years. Gait Posture 2020, 80, 148-154, doi:10.1016/j.gaitpost.2020.05.041.

Carraro, A.; Young, M.C.; Robazza, C. A Contribution to the Validation of the Physical Activity Enjoyment Scale in an Italian
Sample. Soc. Behav. Personal. Int. ]. 2008, 36, 911-918.

Carraro, A.; Gobbi, E.; Ferri, I.; Benvenuti, P.; Zanuso, S. Enjoyment Perception during Exercise with Aerobic Machines. Percept.
Mot. Ski. 2014, 119, 146-155, d0i:10.2466/29.06.PMS.119¢15z3.

Wasserman, S.; Hedges, L.V.; Olkin, I. Statistical Methods for Meta-Analysis. J. Educ. Stat. 1988, 13, 75, doi:10.2307/1164953.
Memmert, D.; Roth, K. The Effects of Non-Specific and Specific Concepts on Tactical Creativity in Team Ball Sports. J. Sports
Sci. 2007, 25, 1423-1432, d0i:10.1080/02640410601129755.

Harrison, C.B.; Kilding, A.E.; Gill, N.D.; Kinugasa, T. Small-Sided Games for Young Athletes: Is Game Specificity Influential? J.
Sports Sci. 2014, 32, 336-344, doi:10.1080/02640414.2013.824600.

Fransen, J.; Pion, J.; Vandendriessche, ].; Vandorpe, B.; Vaeyens, R.; Lenoir, M.; Philippaerts, R.M. Differences in Physical Fitness
and Gross Motor Coordination in Boys Aged 6-12 Years Specializing in One versus Sampling More than One Sport. ]. Sports
Sci. 2012, 30, 379-386, d0i:10.1080/02640414.2011.642808.

Fessi, M.S.; Nouira, S.; Dellal, A.; Owen, A.; Elloumi, M.; Moalla, W. Changes of the Psychophysical State and Feeling of Well-
ness of Professional Soccer Players during Pre-Season and in-Season Periods. Res. Sports Med. 2016, 24, 375-386,
doi:10.1080/15438627.2016.1222278.



