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Introduction: The mechanisms of the cute effect of aerobic exercise on cognition
and neuroelectrical dependents are not completely clear«<The present study aims to
investigate the impact of physical activity on evokedpotentials duringithe flanker
attention task through the analysis of event-related potentials{(ERP):

Method: Fifteen adolescent boys with an average age of 14.07+1.12 participated in
this study. The participants came to the laberatery on two different days. Once
without running and once after 20 minutes of aerobic running; they performed the
flanker test while recording ERP. Using/EEGI£AB, ERP components including P2,
N2, and P3 were extracted in Fz and Pz channels. Wilcoxon non-parametric test
and SPSS version 20 software were usedtoanswer the research hypotheses.
Results: The results of the research showed that a session of aerobic exercise
significantly increased the amplitude of the P3 and N2 in the Fz channel and
decreased the delay time of theirappearance (P<0.05). These changes were not
confirmed infthe Pz channel. The'amplitude of the P2 did not change significantly
due to aerobic running (P<0.05), butithis component appeared significantly earlier
in the Pz channel (P<0.05).

Conclusion:  Thesstudy's results demonstrated that the endogenous ERP
components duringithe flanker attention task were significantly enhanced following
aerobic Exercise. The,guicker appearance of the P2 is likely a result of improved
perception in the parietaliregion. Therefore, engaging in aerobic physical activity is
suggested as a method to enhance cognitive performance before engaging in
activities that require’high levels of mental processing.
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Introduction

Acute physical activity has been shown to enhance
aspects of cognitive function, particularly attention and
executive control (Sosa et al., 2018). While many
studies focus on chronic effects, recent work highlights
the importance of short-term exercise on cognitive
performance, especially in youth (Hillman et al., 2019).
Event-related potentials (ERPs), such as P3 and N2,
provide high-resolution insights into these effects by
reflecting attention allocation and cognitive processing
(Kao et al., 2022). This study aims to examine the
impact of a single 20-minute session of moderate-
intensity aerobic exercise on ERP components (P2, N2,
P3) during a Flanker task in adolescent boys,
addressing gaps in neuroelectric evidence of acute
exercise benefits on attention and cognitive control.

Methods

This quasi-experimental study employed a randomized
crossover design with one experimental group. Twenty
boys aged 12-15 from Babolsar were recruited based
on inclusion criteria (e.g., no regular exercises’normal
vision) and screened for exclusion fa¢tors (e.g.,
neurological disorders). After pilot testing, EEG data
from 15 participants were analyzed/Each participant
completed a Flanker task twice: once after'a 20=minute
moderate-intensity aerobic run (70-75% HRmax)yand
once without prior exercise. Sessions  were
counterbalanced. EEG was recorded using a 32-
channel system (10-20 configuration), and ERP
components (P2, N2, P3) were extracted using
EEGLAB software, focusing on'Fz and Pz electrodes.
The Flanker task included congruent, neutral, and
incongruents trials, with' ERP analysisfocused on
incongruent stimuli /due to,their higher cognitive load.
Data preprocessing included filtering; artifact rejection
(ICA, MARA);, re-referencing,yand averaging. Final
ERP measures were statistically analyzed using the
Wilcoxon test in'SPSS at o ="0.05.

Results

The results of the_Study demonstrated that a single
session of moderate-intensity aerobic exercise had
significant positive effects on cognitive processing, as
measured by event-related potentials (ERPS) during a
Flanker task. Following the exercise session, there was
a significant increase in the amplitude of the P3
component at both frontal Fz (p=0.001) and parietal Pz
(p=0.023) electrodes, indicating enhanced attentional
resource allocation and cognitive engagement.
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Additionally, the amplitude of the N2 component
significantly increased at the Fz electrode (p=0.003),
suggesting improved conflict monitoring or inhibitory
control after aerobic activity. However, no significant
changes were observed in the amplitude of the P2
component at either site.

In terms of latency, the P3 .component appeared
significantly earlier at the /Fz site_qpost-exercise
(p=0.003), reflecting faster | cognitiveprocessing.
Although P3 latency atgpthe Pz“site did not show a
significant  changes” (p=0.003 . _ands" p=0.049,
respectively), the /latencies.-of both N2 and P2
components at the {Pz.sité were significantly reduced,
further indicating quicker neural responses to cognitive
stimuli.

Conclusion

This study” examined the acute effects of moderate-
intensity. aerobic_exercise (20 minutes of running at
70-75% of maximum heart rate) on event-related
potentials (ERPs) elicited by the Flanker task in
adolescent boys. The results showed significant
increases in the amplitude and reductions in the latency
of the endogenous P3 and N2 components at the frontal
(Fz) site following exercise, indicating enhanced
cognitive processing and conflict monitoring. No
significant amplitude changes were observed for the
exogenous P2 component, although its latency was
reduced at the parietal (Pz) site. These findings suggest
that acute aerobic exercise facilitates attentional and
cognitive control processes, likely mediated by
increased arousal, improved cerebral blood flow, and
neurochemical modulation. The results support the
integration of moderate aerobic exercise into
educational programs to boost cognitive performance.
Further research is needed to explore gender
differences and the effects of exercise intensity on
neural and cognitive outcomes.
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