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Abstract

Football-themed eSports, combining entertainment and learning elements, are booming,
offering benefits in terms of cognitive and motor skill development. Despite this, with
the increasing use of eSports and their impact on cognitive and motor skills, there is
still a paucity of empirical studies that systematically explore how cognitive stimulation
from eSports can translate into psychomotor performance on the field, particularly with
regard to linear speed. The aim of this study was to investigate the effects of an ecological—-
dynamic training protocol, integrated with football eSports, on the development of linear
sprint speed in young soccer players. Thirty-two male youth football players (age range:
12-16 years) participated in the study. Participants were divided into an experimental
group, which followed a combined ecological-dynamic training protocol including football
eSports, and a control group, which performed standard training sessions. Pre- and post-
intervention assessments of 30 m sprint performance were conducted using electronic
timing gates. Statistical analysis using repeated-measures ANOVA indicated a marked
improvement in 30 m sprint performance within the experimental group, decreasing from
4.908 s to 4.651 s. A significant time X group interaction was observed (F = 74.076, p < 0.001).
Moreover, a robust main effect of time emerged (F = 141.12, p < 0.001), confirming consistent
gains in linear sprint speed. Post hoc comparisons revealed significant differences across
all assessment points (p < 0.001). The findings suggest that embedding football eSports
into an ecologically grounded training framework may enhance the development of linear
speed in young soccer players. This integrated approach shows potential as an innovative
tool for performance enhancement, although further investigations are needed to confirm
long-term efficacy and generalizability to other sporting populations.

Keywords: video games; psychophysical performance; football; sprint

1. Introduction

Football-themed eSports, combining entertainment and learning elements, are boom-
ing, offering benefits in terms of developing cognitive and motor skills. The edutainment
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approach, combining play and learning, is proving to have positive effects not only on the
development of cognitive skills, but also on motor skills [1]. In particular, those related to
speed, a key element for sports such as football, where the ability to respond quickly to
external stimuli can make the difference between success and failure [2]. Although eSports
are traditionally seen as a sedentary activity, the intensive cognitive training they require
stimulates rapid decision-making processes, improving not only concentration, but also
the speed with which a player can adapt to changing situations [3].

Himmelstein et al. [4] observed that eSports professionals exhibit reaction times similar
to those of elite athletes in traditional sports, a sign that involvement in competitive video
games may have direct parallels with high-level sports performance. These results suggest
that the intense mental preparation required to compete in eSports may develop skills
similar to those required in physical sports, such as speed and quick reaction times [5].
This phenomenon becomes particularly interesting when one considers that speed skills
themselves, understood as the execution of quick and precise movements, are crucial for
football, a sport that requires immediate decisions in highly dynamic situations [6]. In fact,
speed is not only a matter of physical movement, but also of instantaneous response to
stimuli, as suggested by Gibson’s [7] theory of direct perception, which emphasises that
the ability to perceive and respond quickly to external stimuli, such as visual and auditory
stimuli, is fundamental to effective performance in high-intensity sporting contexts.

The physical aspect of eSports, although limited, is also an important stimulus to
movement, particularly in interactive gaming platforms such as the Nintendo Wii, which
promote more physical activity than traditional video games [8]. However, the real chal-
lenge emerges when trying to combine the intensive cognitive training of eSports with
physical protocols structured to improve athletic performance, in particular speed [9].
Speed, understood as the ability to execute quick and precise movements, is fundamen-
tal to football, as it directly affects the ability to react and respond to external stimuli
promptly [10].

Despite the growing popularity of eSports and their impact on cognitive and motor
skills, there is still a paucity of empirical studies that systematically explore how cognitive
stimulation from eSports can translate into psychomotor performance on the field, particu-
larly with regard to speed. Much of the existing literature has treated the effects of cognitive
and physical training separately, without considering how a synergistic combination can
improve an athlete’s overall performance [11]. A potential link between physical training
and cognitive stimulation is represented by small-sided games (5SG), forms of reduced
play widely adopted in youth soccer players [12]. SSGs, characterised by a limited space
and a small number of players, promote constant interaction with the environment, while
at the same time soliciting conditional, technical and decision-making components [13].
Several studies [14,15] have shown that this training modality increases game intensity,
stimulates tactical thinking and develops cognitive-motor reactivity due to spatio-temporal
constraints requiring quick decisions under pressure. From an ecological-dynamic perspec-
tive, SSGs represent an effective tool to train perception, decision-making and execution
in an integrated manner, creating a realistic context that facilitates the transfer from the
training situation to the competition situation [16]. The ecological-dynamic approach is
based on the interaction between athlete, task, and environment, where learning emerges
from the exploration of functional movement solutions rather than the repetition of pre-
defined patterns [17]. In this perspective, motor behaviour is shaped by constraints (task,
individual, and environment) that guide the adaptation of the player to variable situations.
This contrasts with cognitive—prescriptive methods, which focus on predefined technical
gestures and isolated repetition [18].
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Motor learning has traditionally been interpreted according to two main approaches:
the cognitive approach and the ecological-dynamic approach. The cognitive approach
is based on the idea that learning occurs through the construction and automation of
defined patterns or patterns, where the athlete processes information, selects the most
appropriate response and executes it by means of programming and correction processes
based on feedback [19]. In this model, training tends to break down the technical gesture
into parts, with isolated exercises aimed at perfecting execution form. In contrast, the
ecological-dynamic approach views learning as a process emerging from the continuous
interaction between athlete, task and environment. According to this paradigm, motor
skills develop by exploring functional motor solutions, without resorting to predefined
internal representations, but adapting to contextual variables and information from the
environment [20].

The integration of digital elements such as eSports in this context can further enhance
the cognitive load and foster greater adaptability of the young athlete to the demands
of the game. Another aspect that has been neglected in the research is the integration
of football-themed eSports in an ecological-dynamic context, especially in youth sports.
This approach might be able to improve not only speed, but also the ability to make quick
decisions under pressure, which are key skills in football.

Purpose of Study

The present study aimed to examine the impact of integrating football eSports within
an ecological-dynamic training framework on the development of linear sprint speed in
young soccer players.

2. Materials and Methods

The study was conducted in a parallel-group experimental design, with randomised as-
signment of participants to a control group (CG) and an experimental group (EG). Although
a double-blind design was not adopted, rigorous procedures were followed to minimise
bias, in particular through the use of objective instruments for measuring performance
(photocells) and uniformity of the testing context.

2.1. Study Participants

The study involved a cohort of 62 youth soccer players, both male and female, who were
actively engaged in competitive practice. The athletes had an average age of 13.85 & 1.21 years
(range: 12-16 years). Their mean stature was 160.0 = 8.0 cm, body mass 52.0 £ 7.0 kg, and body
mass index (BMI) 20.3 + 1.7 kg/m?. Although the sample was balanced for age and gender, no
subgroup analysis was performed. It is recognised that biological variability due to differences in
gender and age (12-16 years) may have influenced the results.

Inclusion criteria were: being active soccer players registered in local clubs, regular
training participation (minimum 3 times per week), and absence of musculoskeletal injuries
in the last 6 months. Exclusion criteria were: previous participation in structured speed
training programmes or competitive level eSports activity.

The sample was split into an EG, which performed the ecological-dynamic protocol
including football eSports, and a CG, which continued with standard football training.
Details on the same cohort have been reported in a previous study by our group focus-
ing on reactivity [21], while the present work examines linear sprint speed as a distinct
performance outcome.

2.2. Test

Sprinting ability was assessed by means of a 30-m linear running test. The 30-m linear
sprint was selected as the primary test because it represents a widely standardised and
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validated measure for assessing sprint ability in youth soccer players. While acceleration,
change of direction and sprinting with the ball are also relevant for football performance,
the 30 m sprint is considered a robust proxy of linear speed and allows comparability with
existing studies.

Each participant performed three trials, starting from a static position (two feet behind
the starting line), with at least two minutes recovery time between each trial. The test
was administered by an external evaluator, an expert in sports performance assessment,
in order to ensure the objectivity of the measurement and reduce potential coach-related
errors. The best recorded time, expressed in seconds, was taken as the benchmark for
the statistical analysis. For the precise measurement of running times, Microgate’s Witty
photocells were used, a highly reliable system for recording passing times. The photocells
were positioned at the start and finish points of the test, with the precision of recording
times in milliseconds, allowing sprint performance to be monitored with high accuracy.
The Witty photocells are able to detect the passage of the subject precisely, without external
interference, ensuring that every reaction and running time is recorded correctly. The
photocells (Microgate Witty) were positioned at a height of 1.0 m from the ground, in line
with the participants’ trunk, to minimise errors due to limb movements. Before testing, all
players performed a standardised warm-up consisting of 10 min of light running, dynamic
stretching, and progressive accelerations. Tests were conducted on a synthetic grass pitch
under standard weather conditions.

During the test, the participants had to run a distance of 30 m as fast as possible, start-
ing from a static position. The parameter calculated during the test was the average linear
speed, which was obtained by dividing the distance covered (30 m) by the time recorded
by each subject’s best step. Each test was performed under standardised conditions, with
an appropriate interval between repetitions to minimise fatigue and ensure optimal per-
formance. This approach made it possible to collect objective data on the participants’
linear speed, which is essential for analysing the improvements achieved in response to the
training protocols. The use of Witty photocells ensured precise and reliable measurements,
with no margin of error, for accurate assessment of sprint performance. Although the
average linear speed value was also calculated in the descriptive phase, for the purposes of
statistical analysis the primary parameter considered was the 30-m completion time, in line
with the scientific literature for similar tests.

2.3. Protocol of Study

The CG continued with a conventional football training program that emphasized
analytical exercises and prescriptive teaching methods. In contrast, the EG completed a
protocol that combined traditional practice with the integration of the EA Sports FC 25
video game. The eight-week, three-times-a-week, integrated training protocol is designed
to improve linear speed, promoting the development of game fundamentals. Its structuring
is based on the cognitive load theory, which concerns the amount of information that the
working memory can process simultaneously. When planning the weekly training schedule,
coaches and practitioners should account for the load imposed by each activity to ensure
that the complexity of the tasks is properly managed [22,23]. Within this framework, the
use of a video game can serve as an additional resource, supporting the modulation of the
cognitive demands of training [24].

2.3.1. Control Group Protocol

The CG took part in a conventional football training program that adopted a prescrip-
tive teaching style. The sessions primarily consisted of isolated drills targeting technical
skills and basic motor tasks, with the aim of consolidating predetermined movement pat-
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terns through frequent repetition. Such an approach emphasized precise execution and
the automation of motor gestures, which are distinctive features of analytical training.
Moreover, the practice sessions were structured to impose only a limited cognitive load and
offered little variability, thereby reducing the necessity for adaptive or decision-making
processes during training.

Thus, the main objective was to improve movement efficiency through repetition,
reducing the intensity of cognitive involvement and the demand for adaptation to real
game situations.

2.3.2. Experimental Group Protocol

The EG completed three training sessions per week, structured around tasks em-
phasizing 1-on-1 situations in restricted spaces and ball possession games under time
pressure. Depending on the intended stimulus, the drills were performed either individ-
ually or in small sub-groups of 4-6 athletes. During the 1-on-1 duels and small-sided
games (S5Gs), players rotated systematically so as to compete against different opponents,
thereby guaranteeing both fairness and variability in the proposed challenges. In the
case of possession-based drills, the groups were formed according to players’ technical
level, ensuring balanced teams and a stimulating competitive environment. The 1-on-1
duel was conducted on a 12 x 8 m mini-pitch equipped with a single goal. Each action
began with the defender serving the ball to the attacker, who was required to dribble past
the opponent and conclude the action by attempting to score. As the weeks progressed,
the training design evolved by incorporating SSGs that introduced additional cognitive
demands. These included unexpected modifications of tactical themes or strategic goals in
response to coach instructions [25]. The SSGs were carried out on a 20 x 12 m field, with
two teams composed of three players each.

Each SSG session lasted approximately 20-25 min within the overall training unit.
Games were organised in 3—4 bouts of 4-6 min each, interspersed with 2-3 min of passive
recovery. The number of players per game (from 1 vs. 1 to 3 vs. 3) and the size of the pitch
(from 12 x 8 m to 20 x 12 m) were manipulated to progressively increase the cognitive and
physical demands. Although internal and external load variables (e.g., heart rate, GPS, RPE)
were not monitored, the structure of the tasks was standardised to ensure comparability
between sessions and across participants.

A central element of the training design was the application of time restrictions,
which required players to pass the ball after a limited number of touches. Furthermore,
every offensive sequence had to be completed within a set time window, with the coach
introducing tactical modifications depending on the evolution of play [26].

The EG also engaged in 30-min football eSports sessions using EA Sports FC. These
sessions introduced Scrim formats and matches with predefined objectives, specifically designed
to enhance decision-making ability, tactical awareness, and cognitive responsiveness.

Throughout the gaming activities, players were challenged to adapt their strategies in
real time, respond rapidly to pressure situations, and refine their handling of the ball within
complex game scenarios. Matches were conducted in both single-player and multiplayer
modes, with the coach offering constant feedback and requiring tactical adjustments as
the play unfolded. Some sessions additionally incorporated a post-match debrief, during
which the athletes” choices were reviewed, highlighting strengths and weaknesses. This
reflective component aimed to foster deeper tactical understanding and promote more
deliberate, focused learning.
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2.4. Statistical Analysis

Statistical analyses were performed using JASP software (version 0.16.3, University of
Amsterdam). To examine differences in reaction times between the three time points (pre,
mid, post) and between groups (control vs. experimental), a repeated measures ANOVA
was applied. To detect significant differences between pairs of groups, Bonferroni-corrected
post hoc tests were performed. The effect of the independent variable was quantified
by calculating the partial square age (n?). For pairwise comparisons, effect size indices
(Cohen’s d) were also calculated. The statistical significance threshold was set at p < 0.05,
to identify relevant differences.

3. Results

Average times (in seconds) were collected for the 30-m sprint at the three time points
(Pre, Mid, Post) for both groups (CG and EG). The CG results can be observed in Table 1.

Table 1. Control Group 30-m Sprint Test Results.

Control Group

Sprint 30M Time Required (in Seconds)

Athlete Pre Mid Post
1 6.03 6.01 5.98
2 5.07 5.05 5.05
3 5.84 5.79 5.75
4 5.11 5.09 5.08
5 6.15 6.12 6.11
6 5.21 5.21 52
7 5.83 5.81 5.79
8 5.68 5.65 5.64
9 6.15 6.12 6.09
10 6.49 6.42 6.4
11 6,21 6.2 6.18
12 591 5.88 5.87
13 6.45 6.43 6.41
14 6.04 6.03 5.99
15 5.97 5.95 5.93
16 5.09 5.07 5.05
17 4.96 4.95 4.93
18 493 4.93 4.92
19 59 5.88 5.87
20 5.06 5.03 5.01
21 5.27 5.26 5.24
22 5.26 524 5.22
23 4.86 4.81 4.77
24 4.77 4.71 47

N
)]

5.64 5.62 5.61
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Table 1. Cont.

Control Group

Sprint 30M Time Required (in Seconds)

Athlete Pre Mid Post
26 491 4.89 4.88
27 5.32 5.31 5.29
28 4.89 4.88 4.86
29 4.93 491 4.89
30 5.12 5.11 5.11
31 5.15 5.12 5.11

Table 2 reports the results collected for the EG.
Table 2. Results of 30 m Test Sprint inExperimental Group.
Experimental Group
Sprint 30M Time Required (in Seconds)

Athlete Pre Mid Post
1 5.26 5.18 5.11
2 4.81 4.77 4.7
3 4.8 4.67 4.61
4 4.71 4.62 4.53
5 4.84 473 4.52
6 5.35 491 4.72
7 5.01 4.7 4.58
8 4.6 4.51 4.38
9 4.26 4.21 4.13
10 5.01 4.91 4.72
11 5.28 5.14 5.02
12 4.72 4.54 4.25
13 4.56 4.27 4.12
14 4.98 4.79 4.71
15 495 4.77 4.62
16 4.71 4.69 4.51
17 4.64 4.49 4.41
18 5.35 5.29 522
19 5.27 5.21 5.13
20 5.32 5.15 5.07
21 4.69 4.62 451
22 4.74 4.37 4.34
23 5.54 5.32 5.21
24 4.27 4.15 4.09
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Table 2. Cont.

Experimental Group

Sprint 30M Time Required (in Seconds)
Athlete Pre Mid Post
25 4.89 4.72 4.53
26 4.87 4.81 4.59
27 4.72 4.63 4.54
28 491 4.82 4.67
29 4.73 4.66 4.59
30 5.22 5.07 5.03
31 5.13 5.07 5.02

After collecting the data from the 30 m sprint test, descriptive statistics were computed
for both groups across the different measurement points. The outcomes are presented in
Table 3.

Table 3. Descriptives Statistics of 30m Sprint.

Sprint 30 m Group N Mean SD SE Coefficient of Variation
Pre Control 31 5.490 0.530 0.095 0.097
Experimental 31 4.908 0.312 0.056 0.064
Mid Control 31 5.467 0.527 0.095 0.096
Experimental 31 4.767 0.308 0.055 0.065
Post Control 31 5.449 0.525 0.094 0.096
Experimental 31 4.651 0.319 0.057 0.069
Subsequently, a repeated-measures ANOVA was performed, and the corresponding
outcomes are presented in Table 4.
Table 4. Repeated Measures ANOVA of 30 m Sprint.
Cases Spher1c.1ty Sum of df Mean F p w2
Correction Squares Square
Sprint30m  Greenhouse-Geisser 0.689 1.37 0.503 14112 6552 x 1072 0.020
Sprint 30 m * . 15
Group Greenhouse-Geisser 0.362 1.37 0.264 74.076 1.228 x 10 0.010
Residuals Greenhouse-Geisser 0.293 82.24 0.004

Repeated-measures ANOVA analysis showed a significant main effect of time on
performance in the 30-metre sprint test, F(1.37, 82.24) = 141.119, p < 0.001, an =0.77,
indicating a significant improvement in linear speed over the three measurements (Pre,
Mid, Post), considering the entire sample. Particularly significant was the interaction
between time and group: F (1.37, 82.24) = 74.076, p < 0.001, indicating that the two groups
(GS and GC) showed different improvement trends. It should be noted that the partial
eta squared (nzp = 0.77) indicated a large effect, whereas omega squared (w? =0.01-0.02)
provided more conservative estimates. This discrepancy reflects the statistical properties of
the two indices, with n2p tending to overestimate effect sizes in small samples. Therefore,
the results should be interpreted with caution, considering both indicators.

The EG demonstrated greater performance gains compared to the CG, indicating the
effectiveness of the training protocol. A Bonferroni post hoc test was then conducted for
the 30 m sprint, with the results shown in Table 5.
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Table 5. Post Hoc Comparisons—30 m Sprint.
Mean Difference SE df t Pbonf Pholm
Pre Mid 0.082 0.009 60 9.097 2.032 x 10712 6.773 x 10713
Post 0.149 0.011 60 13.371 3575 x 10719 3.575 x 10719
Mid Post 0.067 0.006 60 11.941 5.100 x 10717 3.400 x 10717

Post-hoc comparisons with Bonferroni correction showed that all differences between
the time points were statistically significant:

- Pre-Mid: t(60) = 9.097, p < 0.001
- Pre-Post: t(60) = 13.371, p < 0.001
- Mid-Post: t(60) = 11.941, p < 0.001

Descriptive statistics confirm the strongest improvement in the GS: the mean time
increased from 4.908 s (SD = 0.312) to 4.651 s (SD = 0.319). In contrast, the CG showed little
change, from 5.490 s (SD = 0.530) to 5.449 s (SD = 0.525). These data are summarised in
Table 4. To conclude, the graph of averages (Figure 1) shows a steeper trend for the EG,
suggesting a steady and substantial improvement in linear speed over 30 metres, while the
CG shows an almost stable trend over time.

6.2 5 Group
6.0 - O Control
58 — ® Experimental
56 -

O—o0—0
5.4 —
52 -
5.0 -
48 - ‘\\.
4.6 -

I E—
Pre Mid Post
Sprint 30m

Figure 1. Descriptives Plots for 30 m Sprint.

4. Discussion

The aim of this study was to explore the effectiveness of two training protocols, one
traditional, based on analytical and prescriptive exercises, and one innovative, based on
the ecological-dynamic approach with integration of football eSports, in the development
of linear speed in young soccer players. The results obtained suggest that the integration of
cognitively stimulating and virtual components, such as sessions with EA Sports FC 25,
within an SSG-based programme can lead to a more pronounced improvement in sprint
performance than traditional analytical methods.

Repeated-measures ANOVA analysis showed a significant main effect of time, indicat-
ing that both groups made progress over the eight-week intervention period. However, the
significant interaction between time and group showed that this progress was not uniform:
EG showed a significantly greater improvement in 30-metre sprint performance than CG.

This observed improvement could be partly attributed to the greater cognitive activity
involved in our integrated intervention: recent studies show that the ecological-dynamic
approach, which incorporates variability and adaptation to contextual conditions, promotes
not only technical skill in young soccer players but also decision-making flexibility and
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the ability to respond to unpredictable stimuli, key elements for linear speed in real-life
situations [26].

It is important to consider that speed is not purely a physical attribute, but it also
depends on the interaction between perception and action: recent studies on young soccer
players show that sprints and changes of direction improve when training includes stimuli
that require quick decisions and reactions to external signals in dynamic contexts similar to
competition [27,28].

In the context of youth football, such a gain in linear speed may be highly relevant,
especially during match situations that require short bursts of acceleration such as winning
1-vs-1 duels, breaking away from defenders, or closing down opponents quickly. There-
fore, the improvement observed in this study is not only statistically significant but also
practically meaningful for enhancing football-specific actions. These results are in line
with recent literature showing that high cognitive load training combined with interactive
virtual stimuli can positively influence psychomotor parameters, including speed [29].

Furthermore, according to Gibson'’s [7] direct perception approach, readiness to re-
spond to complex stimuli, such as those present in both the real game and football-themed
video games, can significantly improve through continuous exposure to dynamic situations
with high variability.

Virtual Scrim is likely to have promoted greater activation of decision-making pro-
cesses, supporting a positive transfer to real physical performance, in line with the princi-
ples of transfer of learning [30]. However, it is important to note that the present study did
not directly measure indicators of decision-making ability, selective attention or visuomotor
readiness. Therefore, the hypothesis that eSport sessions produced cognitive transfer on
the motor level remains plausible but not empirically proven and will need to be tested in
future studies with direct measures. While the literature suggests possible cognitive-motor
transfer effects from eSports to real performance, the present study did not directly measure
cognitive functions such as reaction time, selective attention, or decision-making. Therefore,
any interpretation in this regard remains hypothetical and should be addressed by future
studies with specific testing.

Some studies also suggest limitations in the use of eSports as physical performance
tools, emphasising the risk of sedentariness and the possible failure of motor transfer in
ecologically valid contexts [31]. The present study represents a first attempt to overcome
this dichotomy by integrating the virtual environment into a real, controlled motor protocol.
Finally, the increased effectiveness of the experimental protocol could also be linked to
motivational factors and increased engagement, given young athletes’ strong interest
in eSports. This dimension, although not explicitly investigated, represents a potential
pedagogical and didactic lever to be explored.

4.1. Practical Applications

The results of this study suggest that the controlled integration of football eSports
within youth training programmes could be a useful strategy to stimulate cognitive and
motor components synergistically. Specifically, the use of structured video game sessions
(Scrim) combined with high-cognitive-load SSGs could foster increased engagement and
motivation in young athletes; the development of increased perceptual-motor alertness;
and the integration of decision-making and reactive components into the weekly training
load. Although modest in absolute terms, this reduction may represent a meaningful gain
in match situations where short bursts of acceleration decide the outcome of 1-vs-1 duels,
pressing actions, or runs into space. However, it is important to acknowledge that this
improvement may fall within the natural variability of performance in youth football.
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For coaches and trainers, this approach offers an operational cue to introduce alterna-
tive training moments, provided they are included with criterion, didactic intentionality
and monitoring, and not as mere entertainment. It will be necessary, however, in the future,
to test the model in different contexts (elite, professional) and to evaluate its effectiveness
in relation to other conditional and coordinative skills.

4.2. Limitations

This study is not without limitations, which should be considered when interpreting
the findings. The intervention lasted only eight weeks, preventing firm conclusions re-
garding the long-term effectiveness of the proposed protocol. Secondly, the performance
evaluation was based exclusively on the time taken in the 30-metre linear sprint, excluding
relevant components of situational speed in football, such as acceleration, changes of direc-
tion or ball speed. Furthermore, it was not possible to control the exposure time to eSports
outside the protocol, which might have influenced the results of the EG. A further limitation
is the possible effect of a higher emotional participation and motivational involvement on
the part of the participants, linked to the novelty of the intervention, which might have
contributed to the observed improvement independently of the specific effectiveness of
the mixed protocol. Furthermore, an additional group that exclusively carried out eSport
activities, without the football training protocol, was not included, an aspect that would
have made it possible to isolate the effect of the video game and to better understand
whether the observed benefits were attributable to the combined effect or to one of the
two components (eSport or SSG) in a prevalent way. Moreover, although the intervention
was based on the assumption of enhanced cognitive stimulation through eSports, no direct
measurements of cognitive functions (e.g., attention, decision-making, visuomotor coordi-
nation) were included, making the proposed cognitive-motor transfer hypothetical rather
than empirically verified.

Another limitation concerns the heterogeneity of the sample, which included athletes
of both sexes aged between 12 and 16 years. This variability may have influenced the
response to training, and future studies should consider stratified analyses to examine
possible sex- or age-related differences.

Additionally, the lack of analysis on individual variables such as prior gaming or
football experience may have influenced the outcomes in uncontrolled ways. Finally, the
sample is limited to a specific age group (12-16 years) and to amateur athletes: this limits
the generalisability of the results to other contexts.

5. Conclusions

This study showed how a training protocol based on the ecological-dynamic approach,
enriched by the integration of football eSports, can produce positive effects on sprint
performance in young soccer players, compared to a traditional cognitive—prescriptive
approach. The findings support the effectiveness of an ecological-dynamic protocol with
eSports integration on linear sprint performance. However, cognitive improvements remain
a hypothesis, since no direct cognitive assessments were conducted.

The repeated-measures ANOVA revealed a significant main effect of time as well as a
notable time X group interaction, emphasizing the effectiveness of the innovative protocol
implemented with the EG. The integration of exercises with a high cognitive load (such
as SSGs) and the use of strategically oriented sports video games allowed the physical
component to be stimulated. These preliminary results indicate that multidimensional
training, which takes into account both motor and cognitive aspects, may represent a new
frontier in youth training, especially in situational sports such as football. In light of these
results, it can be concluded that the adoption of mixed protocols, which integrate digital
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tools with sport activity, represents a promising strategy to optimise athletic performance
in youth sectors, while improving athletes” motivation and engagement. However, further
studies will be needed to explore the long-term sustainability of such approaches, their
impact on other conditional and coordinative skills, and the most effective ways for the
personalised integration of eSports into training plans.
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