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Abstract:

Background: Football performance relies on cognitive-perceptual abilities that vary by playing position, yet evidence
on position-specific cognitive-perceptual training is limited. This study investigated the comparative effect of
cognitive-perceptual training on cognitive performance among university-level football players across different
playing positions.

Methods: Sixty male football players (18-25 years) were categorized as forwards (n = 20), midfielders (n = 20) and
defenders (n = 20). Participants completed an eight-week cognitive—perceptual training program using the Vienna
Test System. Reaction Speed, decision-making (Cognitrone) and Peripheral Perception were assessed using a pre—
post design. Data were analyzed using mixed-design ANOVA.

Result: A significant positional effect emerged for decision-making (F(2,57) = 5.17, p = .009, n? = .15), with
midfielders exhibiting the greatest improvement.

Conclusion: The findings suggest that cognitive-perceptual training effectively enhances key cognitive functions in
football players, particularly decision-making among midfielders. Integrating such interventions into regular training
may foster improved tactical and perceptual efficiency in competitive contexts.

Keywords: Cognitive-perceptual training, Decision-making, Football players, Peripheral perception, Playing position,

Reaction speed. Vienna Test Svstem

1. INTRODUCTION

Athletes must quickly receive, evaluate and
respond to complex sensory and situational
information in a dynamic environment when
playing team sports like football (soccer). These
perceptual-cognitive  abilities, which include
attentional control, visual search behaviour,
reaction time and decision-making, are becoming
more widely acknowledged as important factors
that determine high-level performance (Zhu et al.,
2024; Roca et al., 2016). The idea that superior
perceptual-cognitive processing underpins better
on-field performance is supported, for instance, by
the fact that younger football players with faster
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decision-making response times showed more
effective visual search strategies (shorter fixations,
more frequent scanning) than slower decision-
makers (Elaheh et al., 2021).

More precisely, studies have demonstrated that
perceptual-cognitive training treatments, such as
video-based decision-making tasks, can greatly
increase teenage football players decision-making
speed and accuracy (Manescu et al., 2025).
Manescu et al. (2025) discovered that while a 4-
week video-based perceptual training intervention
did not significantly change the physiological
demands of game-based activities, it did increase
decision-making accuracy and decrease recall
errors in elite  women football players.
Additionally, perceptual-cognitive training had
large effect sizes for laboratory-based outcome
measures (ES = 1.51) but only moderate effect
sizes for actual on-field transfer (ES = 0.65),
indicating partial but limited ecological validity of
many interventions, according to a systematic
review and meta-analysis by Yang et al. (2024).

There are still a number of significant gaps in the
growing corpus of literature. First, a large portion
of training research ignores whether responses to
perceptual-cognitive training vary by playing
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position (e.g., forwards, midfielders, defenders)
and instead treats players as a homogeneous group
(Walton et al., 2018). However, positional
demands in football vary greatly: midfielders
usually handle greater spatial/temporal demands,
linking defence and attack and scanning across the
pitch; defenders may rely more heavily on
anticipation, scanning behind play and reacting to
opponent movement rather than generating
attacking options; forwards frequently face high-
pressure attacking transitions and must make quick
shot or pass decisions. Second, while perceptual-
cognitive abilities have been evaluated using
validated neuropsychological test systems like the
Vienna Test System (VTS) (Habekost et al., 2024;
Badau et al. 2023), the application of VTS or
comparable instruments in intervention studies
aimed at football players has not received enough
attention. For example, Habekost et al. (2024)
evaluated elite youth football players cognitive
capacities using VTS, although they did not
conduct a training intervention. Third, although
some research has examined perceptual-cognitive
training in football, few specifically use a pre-post
guasi-experimental ~ design  that  compares
positional groups. This limits our comprehension
of how various positions respond differently to
these training regimens. Lastly, peripheral
perception a crucial perceptual characteristic for
scanning and awareness in football has been
studied separately (e.g., the VTS peripheral
perception module; (Wittich & Schmidt, 2020) but
rarely as a component of a positional training result
in football.

In order to fill these gaps, the current study
compares how a cognitive-perceptual training
program affects decision-making, reaction time
and VTS "Cognitrone" test results in forwards,
midfielders and defenders. By doing this, the study
will contribute to more specialised perceptual-
cognitive training protocols in football and offer
fresh insights into position-specific cognitive
training responses.

2. MATERIAL AND METHOD
Research Design

A quasi-experimental pre-post design with
naturally occurring positional groups (forwards,
midfielders, defenders) was used in this study. The
set structure of players tactical roles made random
assignment to positions impractical, which is why
this design was chosen (Scharfen et al., 2019).

When intact groups are needed to preserve
ecological validity, sport psychology and training
research frequently employ quasi-experimental
methods (Thomas, Nelson, & Silverman, 2015).
Following an eight-week intervention, the design
made it possible to compare cognitive-perceptual
changes within and between positional groups.

In all, sixty male college football players, ages
eighteen to twenty-five, willingly took part in the
study. As officially assigned by their team coaches,
the participants were divided into three groups:
defenders (n = 20), midfielders (n = 20) and
forwards (n = 20). This sample size is consistent
with earlier studies on perceptual-cognitive
training that used samples of 40-60 individuals to
successfully identify substantial within- and
between-group effects (Silva et al., 2021; Cardoso
et al., 2021). Players had to regularly compete at
the university or club level, have at least two years
of structured football training experience and not
have any neurological, visual, or musculoskeletal
issues in order for the data to be reliable.
Individuals who had recently suffered a head
injury, had untreated visual problems, or missed
more than 20% of the intervention sessions were
not allowed to participate. All participants gave
written informed consent prior to participation and
the institutional ethics committee granted ethical
approval in compliance with the Declaration of
Helsinki (World Medical Association, 2025).
While adjusting for injury or vision-related
limitations reduced confounding factors that could
affect cognitive performance (Wang et al., 2026),
choosing trained football players helped maintain
homogeneity in sport-specific perceptual exposure
(Rocaetal., 2016).

Cognitive—Perceptual Training Program

An eight-week cognitive-perceptual training
program with three 45- to 60-minute sessions per
week made up the intervention. Reaction time,
decision-making, visual attention and peripheral
perception domains that have been repeatedly
found to be crucial cognitive determinants of elite
football performance were highlighted in the
training (Triggs et al., 2026). Computer-based
(Vienna Test System) exercises and field-based
cognitive  activities alternated during the
supervised, controlled training.

2.1 Cognitive—Perceptual Training Program
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Table 1. Eight-Week Cognitive—Perceptual Training Schedule

Week Session Focus

Exercises / Tasks

Baseline Familiarization and Visual

Week 1 Activation

* VTS Familiarization (Reaction Test — simple RT)
* Visual tracking drills using gaze-shifting targets
* Light-board orientation task

Week 2 Reaction Speed and Visual Attention

* VTS: Choice Reaction Test (CRT)

* Dynamic peripheral vision board (left-right cue
tracking)

» Field drill: “React and Pass” (respond to color cue and

pass)

Selective Attention and Cognitive

Week 3 Control

* VTS: Cognitrone (COG) task

* Visual scanning + decision selection (identify and
touch target symbols)

* On-field dual cue response (coach signal + visual cue)

Week 4 Decision-Making under Time Pressure

* VTS: COG + Reaction combined task

* Video-based occlusion drill (anticipate opponent’s next
action)

* Quick-decision relay (respond to whistle + color cue)

Week 5 Peripheral Perception and Dual Attention

* VTS: Peripheral Perception Test (PP)

* Multi-light peripheral reaction wall

* Field drill: “Peripheral Passing Grid” (pass while
responding to side cues)

Dual-Task Integration (Cognitive—Motor

Week 6 Link)

* VTS: CRT + motor coordination (hand—eye task)

* Field drill: “Dribble-and-Decide” (dribble toward cue
target)

* Audio-visual response challenge

Complex Decision-Making and

Week 7 Anticipation

* Advanced VTS decision module (mixed RT + COG)
* Occluded match scenarios with unpredictable cues

* Field drill: “Anticipate and Attack” (respond to
opponent movement)

Week 8 Integration and Performance Simulation

* VTS Post-Test: RT, COG, PP

* Field cognitive circuit: alternating stimuli (visual,
auditory and motion cues)

* Self-assessment and reflection discussion

2.2 Training Protocol Design

Progressive overload was applied by gradually
increasing stimulus complexity, time constraints

and multitasking demands.

Table 2. Progressive Cognitive Training Framework

Component Weeks 1-2 Weeks 3-5 Weeks 6-8
. . Moderate: selective L ..
Cognitive Load Low: simple RT and visual attention, dual cue High: complex decision

orientation tasks

and dual-task integration
response

Motor—Cognitive

Full integration with field

. Minimal Partial integration . )
Integration simulation
. Quantitative (VTS output)  Reflective + comparative
Feedback Type Verbal and visual + qualitative feedback

Familiarization and visual

Expected Outcome .
activation

Improved reaction and
decision accuracy

Enhanced anticipatory and
perceptual efficiency

According to accepted perceptual cognitive
training principles, this stepwise design enables
adaptation from basic cognitive activation to
intricate real-play simulations (Wu et al., 2025;
Zhu et al., 2024). An 8-week schedule is consistent
with the time frame frequently documented for

guantifiable gains in athletes cognition and
decision-making abilities (Silva et al., 2021; Zhang
etal., 2024).

Instruments and Measures
Vienna Test System (VTS)
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Prior to and during the intervention, cognitive-
perceptual performance was evaluated using the
Vienna Test System (VTS; Schuhfried GmbH).
Because of its dependability and sensitivity to
training-induced cognitive alterations, the VTS is a
computerised  neuropsychological — assessment
battery that is frequently used in sports contexts
(Nascimento et al., 2025; Xie et al., 2025).

The following modules were administered:

1. Cognitrone (COG) — measures attention and
information processing speed.

2. Reaction Test (RT) — assesses simple and
choice reaction times.

3. Peripheral Perception Test (PP) — evaluates
the ability to process peripheral stimuli while
focusing centrally.

These modules were chosen because they align
with crucial perceptual-cognitive elements that
underpin dynamic sports performance
(Schumacher et al., 2019; Wang et al., 2026). The
testing was carried out in a calm, temperature-
controlled setting with uniform lighting and a fixed
monitor distance of 60 cm. To reduce learning
effects, familiarisation trials were conducted with
each participant (Silva et al., 2021).

Procedure

The study used an eight-week training period and a
systematic pre-post quasi-experimental
methodology. All participants attended an
orientation session prior to the intervention, during
which the study's goals, testing procedures and
ethical criteria were described. The Reaction Test
(RT), Cognitrone (COG) and Peripheral Perception
(PP) modules are three standardised tests from the
Vienna Test System (VTS) that were given to each
participant separately in a lab environment during
the pre-test phase. The VTS was used because of
its proven sensitivity and reliability in assessing
athletes perceptual-cognitive abilities (Scharfen et
al., 2019; Nan et al, 2025). In order to minimise
environmental variability, testing circumstances
were standardised for all participants, including
fixed lighting, ambient noise control and a constant
monitor distance of roughly 60 cm.

After the pre-test, individuals participated in three
45- to 60-minute sessions per week for eight weeks

of cognitive-perceptual training. With the use of
VTS tasks and field-based perceptual drills to
replicate realistic match conditions, training
sessions gradually grew in cognitive complexity.
To guarantee fidelity, attendance and adherence
were tracked throughout the program. All
participants finished the same VTS tests as a post-
test at the conclusion of the training phase, which
was administered under the same circumstances
and overseen by the same qualified examiner. Post-
tests were planned one week following the last
training session at the same time of day as the
baseline assessments in order to reduce learning or
fatigue effects (DeCouto et al., 2024). According to
Joseph (2025), this procedural consistency made it
possible to ascribe observed differences
predominantly to the training intervention rather
than to temporal or external factors.

2. 3 Statistical Technique

All collected data were coded and analyzed using
IBM SPSS Statistics (Version 27.0). For each of
the dependent wvariables Reaction Speed,
Cognitrone Score and Peripheral Perception -
descriptive statistics, such as mean, standard
deviation and standard error, were computed both
before and after the test. Levene's test verified the
homogeneity of variances and the Shapiro-Wilk
test was used to check the normality of the data
before inferential testing. A 2 x 3 mixed-design
ANOVA with Time (Pre-test, Post-test) as the
within-subject factor and Playing Position
(Forward, Midfield, Defence) as the between-
subject factor was used to assess the impact of the
training program as well as positional differences.
This design was selected because it assesses both
within-group improvements and between-group
changes at the same time, which is consistent with
the study's dual focus on positional influence and
training effectiveness.

3. RESULT AND DISCUSSION
3.1 Result

This section uses mixed-design ANOVA analyses
and descriptive statistics to present the findings
about the impact of cognitive-perceptual training
on football players peripheral perception, reaction time
and decision-making.

97

SN


https://gomit.id/

Indonesian Journal of Sport, Health and Physical Education Sciences Vol 4 No 2 (2026)

https://doi.org/10.58723/inasport.v4i2.721

W) Check for updates

Research Article

Table 3. Results of Shapiro—Wilk Test for Normality (N = 60)

Variable Test Phase W df p-value
Reaction Speed Pre-test 0.967 60 0.143
Reaction Speed Post-test 0.981 60 0.312
Cognitrone Score Pre-test 0.972 60 0.226
Cognitrone Score Post-test 0.984 60 0.398
Peripheral Perception Pre-test 0.978 60 0.283
Peripheral Perception Post-test 0.987 60 0.463

The findings of Levene's test for homogeneity of
variance among the three positional groups—
forwards, midfielders and defenders—for all
research variables are shown in Table 3. There
were no significant variations in variances between
the groups, as indicated by the computed p-values
for Reaction Speed, Cognitrone Score and

Peripheral Perception during both the pre- and
post-test phases being greater than.05. Thus, the
homogeneity of variance assumption was met. This
outcome supports the use of parametric tests like
mixed-design ANOVA for additional analysis by
confirming that the variability of scores across
positions was statistically similar (Wu et al., 2024).

Table 4. Descriptive Statistics of Cognitive—Perceptual Variables by Playing Position (N = 60)

Pre-test Mean

Post-test Mean

Variable Position (SD) (SD) Mean Difference
Reaction Speed (ms) Forward 432.15 (35.24) 389.43 (28.77) -42.72
Midfield 441.86 (37.18) 395.25 (31.04) -46.61
Defense 452.73 (39.52) 407.10 (33.61) -45.63
Cognitrone Score (points) Forward 52.34 (4.65) 59.81 (5.02) +7.47
Midfield 50.91 (4.91) 59.04 (5.36) +8.13
Defense 49.43 (5.28) 57.18 (4.97) +7.75
Peripheral Perception (score) Forward 6.94 (1.02) 8.21 (0.97) +1.27
Midfield 6.78 (1.08) 8.05 (0.91) +1.27
Defense 6.59 (1.12) 7.91 (1.03) +1.32

The descriptive statistics for each of the three
playing positions Reaction Speed, Cognitrone
Score and Peripheral Perception are compiled in
Table 4. According to the findings, every group
showed progress between the pre- and post-tests.
All positions saw a drop in reaction speed
following training, with midfielders exhibiting the
most falls (—46.61 ms). All groups saw a significant
rise in Cognitrone Scores, with midfielders once
again exhibiting the largest gain (+8.13 points),

indicating improved decision-making skills. In a
similar vein, all positions saw improvements in
peripheral perception scores, with defenders
exhibiting a marginally greater rise (+1.32).
Overall, the descriptive data show that all
positional groups performance improved as a result
of the cognitive-perceptual training, with
midfielders showing comparatively larger post-test
increases.

Table 5. Results of Mixed-Design ANOVA on Cognitive—Perceptual Performance Variables

2
Variable Source SS df MS F p n (].Effe“
Size)
SRSZ‘:;'O” Time (Pre—Post) 204186 1 204186 5431 000%** .49
Position 2435.2 2 1217.6 3.24 046* 10
Time x Position 1276.5 2 638.2 1.69 192 05
gé’c?rr;'tm”e Time (Pre—Post) 1732.1 1 1732.1 68.44 000%** 55
Position 681.4 2 340.7 5.17 009** .15
Time x Position 454.2 2 227.1 3.41 .040* .10
Peripheral 1y 0 (Pre—post)  84.27 1 84.27 32,62 000%%* 36
Perception
Position 14.35 2 7.18 2.77 071 .09
Time x Position 6.21 2 3.10 1.20 .308 .04
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The findings of the mixed-design ANOVA used to
investigate how cognitive-perceptual training
affected football players Reaction Speed,
Cognitrone Score and Peripheral Perception at
various playing positions are shown in Table 5. A
significant main effect of time for Reaction Speed
(F(1,57) = 54.31, p =000, n* =49) shows that
players generally responded more quickly after the
intervention. Midfielders showed somewhat
superior progress and the main impact of position
was similarly significant (F(2,57) = 3.24, p =.046,
n? =.10), indicating small positional differences.
Nevertheless, the interaction effect between
duration and position was not significant (p =.192),
suggesting that all locations had a similar
improvement in reaction speed as a result of the
training.

A highly significant main effect of time (F(1,57) =
68.44, p =.000, n*> =.55) was found for the
Cognitrone Score, which measures decision-
making ability, indicating significant progress
following training. Position also had a significant
influence (F(2,57) = 5.17, p =.009, n* =.15) and
more significantly, there was a significant time x
position interaction (F(2,57) = 3.41, p =.040, n?
=.10). This suggests that the degree of
improvement in decision-making varied by
position, with midfielders showing the most
improvements. This is probably because of their
crucial tactical role, which necessitates rapid
information processing and decision-making
during gameplay. There was a significant main
impact of time on peripheral perception (F(1,57) =
32.62, p =000, n* =36), indicating a major
improvement after the intervention. Nevertheless,
neither the interaction effect (p =.308) nor the main
effect of position (p =.071) approached
significance, suggesting that gains in peripheral
awareness happened consistently across all playing
positions.

3.2 Discussion

The current study showed that an eight-week
cognitive-perceptual training program
considerably improved university-level football
players peripheral perception, response time and
decision-making (as measured by the Cognitrone
exam). The intervention was successful in
increasing athletes perceptual-cognitive efficiency,
as evidenced by the robust main effects of time
across all variables (n? =.49 for reaction speed, n?
=.55 for decision-making and n?=.36 for peripheral
perception). This is consistent with previous meta-
analytic evidence of significant laboratory-based

effects for perceptual-cognitive training (Zhu,
Zheng, Liu, Guo, & Cao, 2024).

Surprisingly, positional differences only showed
up for decision-making: in the Cognitrone test,
midfielders showed the biggest increases, with a
significant Time x Position interaction (n? =.10).
This implies that midfielders may be more
receptive to perceptual-cognitive interventions due
to the cognitive demands of the position, which
include constant scanning, high decision density
and connecting attacking and defensive phases.
This observation is consistent with research in
football and kindred sports (Roca et al., 2016;

Zhang et al.,, 2022) that demonstrates how
positional role affects perceptual-cognitive
profiles.

On the other hand, increases in peripheral
perception and reaction speed did not significantly
differ between positions, suggesting that these
more fundamental perceptual-motor abilities are
trainable across positional groups. In actuality,
basic visual-perceptual and response skills seem to
be widely trainable independent of function, even
though  specialised, role-specific  cognitive
demands may drive differential progress in
decision-making. According to Zhu et al. (2024),
this trend lends credence to the idea that
perceptual-cognitive skills in sports have a
hierarchical structure, with core abilities coming
first and specialised decision-making placed on
top. From an applied standpoint, the results support
coaches use of cognitive-perceptual training
modules (such as the Vienna Test System and field-
integrated drills) for football players of all
positions. However, they also suggest an
optimisation: while forwards and defenders might
concentrate on reaction and peripheral perception
consolidation, midfielders might benefit more from
enhanced decision-making exercises.

But there are still some concerns. For perceptual-
cognitive training in team sports, the larger
research advises that transfer to actual match
performance is frequently less (ES = 0.65) than
laboratory gains (ES ~ 1.51), despite the
significant improvements in test-based metrics
(Zhu et al., 2024). Our ability to draw conclusions
about real-world transfer is limited by the current
study's exclusion of actual in-match performance
measurements (such as passes completed,
interceptions and decision accuracy in live play).
According to Zhu et al. (2024) and Theofilou et al.
(2022), future study should include match-analysis
data, longer follow-up to evaluate retention and
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investigate if training formats with higher
ecological validity (such as virtual reality,
representative on-field tasks) provide stronger
transfer.

4. CONCLUSION

The study showed that football players peripheral
perception, decision-making and response time
were all markedly improved after eight weeks of
cognitive-perceptual  training. The  biggest
improvement in decision-making was seen among
midfielders, highlighting the impact of positional
duties on cognitive function. According to these
results, football training regimens should
incorporate  structured  perceptual-cognitive
exercises, such those found in the Vienna Test
System, to maximise mental processing and
tactical effectiveness. To confirm ecological
applicability, future studies should look at long-
term retention and on-field transfer effects.
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