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Introduction: Athletes in team sports must make many decisions when perceiving and
interpreting available environmental information regarding the position of the ball,
teammates, and opposing players while taking appropriate actions. Considering the nature of
volleyball and the need to pay attention to multiple stimuli during training and matches, a
high capacity for cognitive abilities such as working memory seems essential. This research
aimed to compare the effectiveness of spatial and numerical working memory of
skilled and semi-skilled volleyball players following decision-making exercises.

Methods: sixty female volleyball players, 30 of them for the semi-skilled group (15 people
for each of the training and control groups) and 30 for the skilled group (15 people for each
of the training and control groups) with the age range of 19-25 years were selected
according to purposive sampling method. The protocol of decision-making exercises
was carried out for 18 sessions and three blocks of 20-trial exercises were performed
according to the training instructions for each group. The working memory capacity test was
used to evaluate working memory. To test the hypothesis, due to the normal
distribution of the data, the between- and within-groups factorial analysis of
variance (mixed model) was used.

Results: The results of the analysis at the significance level of o. = 0.05 showed that there is
a significant difference between the training groups, and the decision-making group got the
highest score. The decision-making exercises at the semi-skilled level of proficiency
compared to the skill level has a significant improvement in the spatial working memory
variable.

Conclusion: The result shows that exercises with high cognitive load can be a necessity to
increase spatial working memory in semi-skilled female volleyball players.
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Extended Abstract

Introduction

Athletes in team sports must make many decisions when
perceiving and interpreting available environmental
information regarding the ball position, teammates, and
opposing players while taking appropriate actions. One of the
cognitive triggers introduced in the decision-making exercise
is the memory trigger, which causes an overload on the
working memory during training and ultimately helps the
athlete to perform the learned actions quickly and recall from
memory carefully. Therefore, athletes need to master the
information obtained from the stimulus, from which it can be
concluded that making the right decisions in high-pressure
competition situations is very related to working memory
capacity (Malki, Vaez Mousavi and Gasemi, 2016). Teaching
decision-making based on memory-related processes requires
providing athletes with experiences that help them to be
thoughtful, independent, and able to make decisions (Moreno,
Delvillar, & Garcia Gonzalez, 2011). Therefore, this research
aimed to compare the effectiveness of spatial and numerical
working memory of skilled and semi-skilled volleyball players
following decision-making exercises.

Methods

This research was a quasi-experimental one with pre-test and
post-test design which was a field experiment. sixty female
volleyball players (at two skill levels) with the age range of
19-25 years old were selected by purposive sampling method.

thirty of them from the semi-skilled volleyball players
assigned to the semi-skilled group (15 people for each of the
training and control groups) and 30 of them from the skilled
volleyball players assigned to the skilled group (15 people for
each of the training and control groups). The protocol of three
blocks of 20 trials of decision-making exercises was carried
out for 18 sessions and the exercises were performed
according to the training instructions for each group. A
working memory test was used to evaluate working memory.
To test the hypothesis, due to the normal distribution of the
data, the between- and within-groups factorial analysis of
variance (mixed model) was used.

Results

Based on the results of the analysis of variance for working
memory, it can be stated that the interaction effect of the test
and proficiency level was significant in both levels of working
memory, and the interaction effect of the test and the type of
practice performed and the test, the proficiency level and the
type of practice performed were significant in spatial working
memory (P>0.001), but were not significant in numerical
working memory (P>0.056) and showed that the effect of
these exercises on numerical memory was small and
insignificant. A significant difference was observed in the two
main factors of the test and proficiency level in spatial
working memory, but no significant difference was observed
in the numerical working memory for these factors. Also,
according to the following table, no significant difference was
observed in the main factor of the type of exercise performed.

Table 1. Variance analysis in three main factors and their interaction in working memory variables (spatial and numerical)

Variable Sum of df Mean F Sig Observed
Squares Square Power
Test Spatial 200.21 1 200.21 20.22 0.001 0.99
Numerical 2.7 1 2.7 0.85 0.35 0.14
Skill level Spatial 1326.67 1 1326.67 4.38 0.04 0.53
Numerical 50.7 1 50.7 2.17 0.14 0.31
Type of practice Spatial 826.87 1 826.87 2.73 0.10 0.36
performed Numerical 67.5 1 67.5 2.89 0.09 0.38
Test xSkill level Spatial 310.41 1 310.41 31.36 0.001 1.00
Numerical 19.2 1 19.2 6.07 0.01 0.67
Test x type of practice Spatial 385.21 1 385.21 38.91 0.001 1.00
performed Numerical 0.13 1 0.13 0.04 0.83 0.05
Test xskill level xtype of Spatial 205.41 1 205.41 20.75 0.001 0.99
the practice performed Numerical 12.03 1 12.03 3.81 0.056 0.43
Error (Within) Spatial 554.26 56 9.89
Numerical 176.93 56 3.16
Error (Between) Spatial 16940.66 56 302.51
Numerical 1306.53 56 23.33

Conclusion

Based on the results obtained from the research, there is a
significant effect between practice and skill level in both
levels of working memory capacity. However, no significant
difference was observed for numerical working memory.
Also, in the spatial working memory scale, the post-test of
the semi-skilled proficiency level, and the type of exercise

performed, a significant difference was observed between the
decision-making and control groups, and this difference was
not significant in the numerical working memory. So, it can
be concluded that the decision-making exercises have a
positive effect on the semi-skilled proficiency level compared
to the skilled counterpart in spatial working memory.
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