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Introduction: The aim of the present study was tQ investigatethe effect of different
cognitive conditions in dyad trainings on_the Tmprovement and stability of
executive functions (working memory, response inhibitign)sof table tennis players.
Methods: In a semi-experimental study with a pre-test-post-test and retention
design, 24 boys (mean age 15.03+£0.076) were/selected through convenience
sampling from boys' schools indyasouj city andandomly assigned to two groups:
high cognitive load and lowscagnitive load. Both groups performed dyad trainings
for 6 sessions with their s/€spective cognitive engagement levels. Each session
consisted of 20 repetitions (8 minutes) with a 1-minute rest period between
repetitions4The participants’ working” memory and response inhibition were
measured by the n-back and go/nogo tests in the pre-test, post-test, and retention
stages; respectively 4JData were andlyzed using a mixed model analysis of variance
(ANOVA) test.

Results: The results showed that both high and low cognitive load groups had a
significant effect fromypre=test to retention on working memory (P<0.05), and the
high cognitive load\group performed better than the low cognitive load group.
Neither group showegd a significant effect on response inhibition (P > 0.05).
€onclusion: In general, the results of the present study indicate that dyad trainings
with,high cognitive load provide the possibility of improving the working memory
of table,tennis players.
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Extended Abstract

Introduction

Executive functions are a set of cognitive processes, such
as working memory, response inhibition, and cognitive
flexibility, that are essential for goal-directed behavior
(Cristofori, Cohen-Zimerman & Grafman, 2019). These
cognitive abilities play a critical role in athletic
performance, especially in high-speed disciplines such as
table tennis, where athletes need to make quick decisions,
maintain focus, and control sudden reactions under high-
pressure conditions (Diamond & Ling, 2019). As a high-
speed sport, table tennis provides a suitable environment
for studying these functions, as the fast-paced nature of the
sport requires processing a large amount of information
under time pressure (Basiri et al, 2020). According to
cognitive load theory, cognitive performance is impaired
when cognitive load is too high or too low; therefore,
adjusting the level of cognitive challenge is essential to
improve learning and effective performance (Kirschner,
2002). One training method that has recently received
attention due to its effective combination of cognitive and
physical challenges is pair training (Deconinck et al, 2015).
Pair training, which involves pairs working together_to
complete shared tasks, has been proposed as angéeffective
intervention for improving cognitive and” physical
performance (Ghosh, Dunham & O'Connell, 2023;
Pucciarelli et al, 2021). Despite the/“theoretical and
empirical evidence for Rogi training (Deconinck, et*al,
2015; Barth, Gullich, Macnamara & Hambrick; 2022),
limited research has examined how different levels ‘of
cognitive load in this type of training affect specific
components of executive functions. The aim of the present
study is to fill these gaps by examining the differential
effects of high and low cognitive load conditions on
executive functions in table tennis‘players.

Methods

The present \study was ‘semi-experimental in terms of
methogd’and research design as pretest,posttest with control
group. Based“on the inclusiont criteria and sample size
estimated by G-Power, software/24 subjects with the age
range of 14 to 16 yearsyweresequally selected from boys'
schools in Yasouj city.through convenience sampling and
randomly placed in two groups of high cognitive load and
low cognitive load. “To assess the subjects’ executive
functions, N-back tests (Bush et al,2008) were used to
examine working memory and the Go/No-Go test
(Atadokht, Majidi, Hajloo & Abdul Qasimi, 2017) to assess
response inhibition. Both groups performed cognitive
trainings with high and low load for six sessions of related
trainings. The research samples in the low cognitive load
group practiced normal cooperative doubles training by
performing forehand strokes in blocks and fixed repetitions.
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In this training method, they first performed 5 sets to warm
up the forehand stroke completely freely to any area of the
opponent's table they wanted. The remaining 15 sets were
performed with a foot dance movement and by memorizing
the areas one and two marked on the training table.
However, in the group with high cognitive load, after
training the forehand skill, like the, group with low
cognitive load, the subjects first gerformed 5 sets of three
minutes with the aim of warming upgfpérforming the
forehand stroke completely freely toany “area of the
opponent's table they wafted. They performed the 15 sets
of three minutes in a way that both theyareaof the table had
changed from 2 areas to 4 areasp(each half of the table is
divided into 2 areas) andrthere"was no constant rhythm. A
composite analysis of variance testwas used to examine the
hypothesesgfand @ Bonferroni_pést hoc test was used to
accurately determine the mean difference between groups
and within groups.

Results

The results of the present study showed that in the working
memory subscale, the main effect of stage (F= 32.76, P=
0.004, n2,= 0.59), group (F= 25.70, P=0.001, n2 = 0.43)
and thé¥interaction effect (F= 7.60, P=0.001, n2 = 0.25)
were” significant. Regarding the response inhibition
subscale, the results of the combined analysis of variance
with the assumption of Mueckli sphericity showed that the
main effect of stage (F =1.03, P = 0.36, 12 = 0.04 ), group
(F=2.18, P= 0.15, n2 = 0.09) and the interaction effect
(F=1.24, P=0.29, n2 = 0.05) were not significant, and Dyad
training did not have any significant effect on the response
inhibition subscale.

Conclusion

The aim of the present study was to investigate the effect of
different cognitive conditions in dyad table tennis trainings
on the improvement and stability of executive functions
(working memory and response inhibition) in male
students. The results showed that both high and low
cognitive load groups showed significant improvement in
working memory performance from pre-test to retention. In
the post-test and retention stages, the high cognitive load
group performed significantly better than the low cognitive
load group. While the results related to response inhibition
showed that neither of the high and low cognitive load
groups showed significant change from pre-test to
retention. The results of the present study are consistent
with the cognitive load theory (Kirschner, 2002). Dyad
trainings, which include group activities that require mutual
interactions, increase cognitive participation by adding a
social dimension to the task demands (Deconinck et al,
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2015). According to cognitive load theory, when tasks
require information processing and integration, the working
memory system is more engaged (Kirschner, 2002). The
high cognitive load group may have needed to process
more information simultaneously, which may have strained
their working memory capacity through complex decision-
making, communication, and coordination in the training
sessions. The lack of significant improvement in response
inhibition may indicate that the nature of the training tasks
was not sufficient to produce meaningful changes in this
area.
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