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Abstract
Received: This study aims to investigate and compare the effect of
29 Dec 2019 decision-making training on working memory, selective
attention and performance accuracy. This quasi-experimental
Accepted: study was conducted with pre-test and post-test method. The
13 Apr 2020 participants were female students from the University of Tabriz
aged 19 to 25 years. Via purposeful sampling, 45 trained
Keywords: amateur players were selected. These players were randomly
Decision- divided into the three groups of low-complexity decision
Making making, high- complexity decision making, and control group.
Training, The exercise protocol was performed at 18 sessions (3 weeks,
Working 6 sessions per week) and based on the exercise instructions.
Memory, The groups performed the exercises of 3 blocks of 20 trials per
Selective session. To evaluate selective attention, player’s performance
Attention and accuracy and working memory, the Working Memory Capacity
Performance Tests, Strop Test, and Standard Volleyball Test were used,
Accuracy. respectively. To investigate the normality of the data
distribution, the Shapiro-Wilkes test was used. Moreover, to
determine the mean difference between and within groups, the
analysis of variance at the significant level (P <0.05) was
performed in SPSS25 software. The results of the study
illustrated a significant improvement in research's variables in
the high-complexity decision-making group. This increase was
notably higher in the high-complexity decision-making group

than in the low-complexity decision-making group.
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Extended Abstract

Background and Purpose
Decision-making is one of the
subjects interested by psychologists
and neuroscientists (1). Selective
attention is considered as one of the
important aspects of the decision-
making process that is achieved
through paying attention to
necessary environmental cues and
the regions with appropriate
information  (2). In addition,
accurate performance on the
playing field requires timely
decision-making based on careful
use of working memory and
applying slight modifications in
motor program (3). One of the
cognitive skills needed to increase
decision-making is memory
retrieval. Eccles theory states that
limitations in the sources of
attention and working memory
capacity prevent completely
searching and evaluating possible
options in the short intervals in
sport situations (4). Therefore, the
aim of the present study was to
compare the effect of decision-
making exercises with different
cognitive load on working memory
ability, selective attention and
performance accuracy of trained
beginner volleyball players.

Materials and Methods
The present study was a quasi-
experimental study with pre-test

and post-test design. The statistical
population of the present study
included girl students of Tabriz
University in the age range of 19 to
25 years. Among them, 45 trained
beginner volleyball players were
selected through purposeful
sampling. These players were
randomly divided into three groups
of high-complexity decision-making
exercises, low-complexity decision-
making exercises, and control. The
training protocol was performed for
18 sessions and the groups
performed the exercises according
to the training instructions of each
group in 3 blocks (each included 20
exercises). The tools used to assess
the variables were as follows:
Memory capacity test: This test has
two stages, which are computer-
based. In one rectangle, there are
two types of attempts (math and
remembering the sequence of
words appearing) that one s
displayed after the other. After
completing them, the results will be
summarized in a table, where the
test scores for spatial and
mathematical working memory will
be displayed as a percent. Validity
and reliability of the test were
reported to be 0.78 and 0.82,
respectively (4).

Stroop  Test: The indicators
measured in this test are accuracy
(number of correct answers) and
speed (correct response time to
stimulus based on milliseconds).
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The mean validity coefficient for the
three attempts of Stroop test was
reported more than 0.75. Ghadiri et
al. (2006) reported retest reliability
of all three attempts at 0.60, 0.83,
and 0.90, respectively (5).

Volleyball quick test: This test
designed to assess the skill and
accuracy of a volleyball serving, has
an acceptable validity and reliability
of 80%. The point for each ball is
equal to the area where the ball
lands. The maximum point is a total
of ten times of serving and the ball
that does not cross the net has no
point (6). After collecting the data,
the normal distribution of data was
analyzed using Shapiro Wilk test.
Then, the hypotheses were tested
using intra-group and inter-group
factor analysis of variance through
SPSS version 25 software.

Findings

The results of these studies showed
that the decision-making exercise
group had a significant
improvement in research variables
compared to the control group. The
variable of selective attention in the
area of font and selective attention

in the area of same color and
different color and font was (P <
0.05, F1 = 41.30, F2=58.04) in the
main factor of exercise, (P <0.05, F1
= 2.04, F2=4.25) in the main factor
of group, and (P <0.05, F1 = 14.28,
F2=16.30) in the interaction of
group with exercise stages. In
spatial memory and mathematical
working memories, in the main
factor of exercises, it was reported
(P £0.05, F1 = 55.68, F2=22.99), it
was (P <0.05, F1 = 4.23, F2=0.201),
in the main factor of group, and in
the interaction of group with
exercises stages, it was reported
(P <0.05, F1=30.39, F2=3.39). In the
variable of accuracy of the main
factor of exercise performance, it
was (F=92.98, P <0.05), in the main
factor of group, it was (F=4.92, P <
0.05) and in the interaction of group
with exercise stages, it was
(F=22.78, P <0.05). This increase
was significantly higher in the high-
complexity decision-making group
than that in the low-complexity
decision-making group, and no
change was observed in the control

group.
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Sum of df  Mean Square Sig F Eta Squared Observed
squares - Power
samecolor 910264 1 910264 0001 4130 049 1.000
train .
d‘zf:lzm 1627347 1 1627347 0001 5804 058 1/000
. ‘ samecolor 562163 2 281081 0142 204 008 0398
selective attetion o different
S o 1312703 2 656351 0021 425 0/16 0713
samecolor 629563 2 314781 0001 1428 040 0998
L ;
URID G d‘zf(::;m 1289618 2 644803 0001  22.99 052 1.000
wain spatial 1760.4 1 17604 0001 5568 057 1.000
math 7 1 1.7 0001 1630 028 0976
workine memo o spatial 2608.0 2 B3040 0021 423 0.6 0711
g memory group math 8.1 2 407 081 020 0.009 0.079
— spatial 19214 2 90.7 0001 3039 059 1.000
group math 308 2 15.4 0084 339 013 0.603
train 1276.9 1 12769 0001 9298 068 1.000
performance
oo group 6072 2 303.6 0012 492 0.9 0.779
Y train*group 6253 2 3129 0001 2278 0.52 1,000
P <0.05
Conclusion recommended  for  volleyball
In ball sports, there is a regular coaches to use decision-making
sequence of events that begin with exercises to Improve the
a range of valid kinematic cues  performance and increase the

before the ball flies and they can
predict the result when they are
processed. The ability of skilled
performers to use perceptual cues
can reduce the time constraints
imposed by reaction time alone (7).
The results of this study show that

decision-making exercises with
different  complexity = improve
working memory, selective
attention and performance

accuracy among trained beginner
volleyball players. According to the
results of this study, it can be stated
that decision making practice leads
to high performance because of
using the benefits of exercise with
low and high cognitive attempt.
Based on the results, it is

potential of the whole team.
Keywords: Decision-Making

Training, Working Memory,

Selective Attention and

Performance Accuracy.
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Table 1. Descriptive findings of the research
0905l os05loia )
Post-test Pre-test sleog,s U
Syl Blyuil pile 3 Ikl Syl le oS Variable
SD Mean SD Mean
Sbj S
67.18 588.85 81.31 709.25 High o5l ds g
complexity (1L cig 5 )
oS S selective
71.63 634.14 110.59 711.51 Low attention
complexity  same color and )
0431 71328 96.62 70003 9 el
Control
Sbj S
38.55 588.12 81.15 746.31 High 5] avg
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oS S selective
complexity  different color )
10887 73851 12608 74711 9 (and font
Control
Sbj S
6.66 57 15.95 35.53 High
complexity » »
5 s gl alasls
»S S C < .td) i
11.23 39.67 13.53 34.20 Low apacity-working
. memory
complexity
13.22 33.33 15.34 33.73 S
Control
Sbj S
2.90 96.80 5.51 95 High
C(:;n;'i(fy PPN
1.48 98.27 3.83 95 Low Mathematical
. working memory
complexity
2.56 96.53 3.48 96.13 S
Control
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Table 2- The results of variance analysis in the two main factors of exercise,
group and their interaction in the variable of selective attention
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Observed Partial ol ALY <lygdime J"}i ol gt J-:-'-“’
Eta Mean Sum of Variable
Power Sig ar
Squared Square = Squares
. ¥}

1.000 0.496 41.30 0.001 91026.4 1 91026.4 o .
Same ool
iglito Exercise

1.000 0.580 58.04 0.001 1627347 1 1627347

Different
olass

0.398 0.089 2.04 0.142 28108.1 2 56216.3
Same 05,5
gl

0.713 0.169 425 0.021 65635.1 2 1312703 ¢ Group

Different
obess

0.998 0.405 14.28 0.001 31478.1 2 62956.3 s 85,5 120

ame
aglica Exercisex
1.000 0.523 22.99 0.001 64480.9 2 128961.8 Gi
Different roup
oleSe
2203.6 42 92554.8 . 2y S g0 gllas
arLie Within Group
27039 42 1177657 e Error
Different
alasy .
13751 64 42 57756905 Some TSCREVURII
o alice Between
15411.3 42 6472776 7 Group Error
Different
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Table 3- Pairwise difference for three groups in the post-test stage of selective

attention
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s complexity gl Ol iy 5
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Uy o S
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Control .
complexity
o S
%0.001 29.51 -130.4 Low 3L ke
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s o S
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complexity
*P<0.05
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Diagram 1- Selective attention in the same color and font. Diagram 2- Selective
attention in different color and font
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Table 4- The results of the analysis of variance in the two main factors of
practice, group and their interaction in working memory variable (spatial and

mathematical)
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Eta i Mean Sum of Variable
Power Sig daf
Squared Square i Squares
Lad
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Capacity Criped
% .
0976 0280 1630  0.001 74.71 1 74.71 S Exercise
Mathematical
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0.711 0.168 423 0.021 1304.04 2 2608.08 - .
Capacity oS
2
0.079 0000 0201 0581 4.07 2 8.15 S Group
Mathematical
Lad
1000 0591 30395 0001  960.71 2 1921.42 == o *
Capacity 5
Ay Exercisex
0.603 0.138 3.393 0.044 15.41 2 30.82
Mathematical Group
316 42 1327.53 = €
Capacity Safon
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Table 5- Pairwise difference for three groups in the working memory post-test

phase
Jade sl gl . ' .
bline  sjait  RoeSle ol o >
. Difference Groups Test Variable
Sig Std. Error
of means
SREE
0.001 3.91 17.33 Low s Srm R
complexity High :
Js complexity 901 g Capacity-
0.001 3.91 23.66 el working
Control Pre-test memory
Jss w5 S
0.341 3.91 6.33 Low
Control .
complexity
oS S
0.303 0.87 -1.46 Low ol S
complexity High Sy gl aladls
1L.000 0.87 0.267 J=s complexity O3al g Mathen;atical
Control Post-test working
o S memory
0.162 0.87 YT = Low
Control .
complexity
*P<0.05
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Diagram 3- Capacity working memory Diagram
4- Mathematical working memory
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Table 6 - The results of analysis of variance in the two main factors of training,
group and their interaction in performance accuracy
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] PR 7Y " 1 JPRL T o
Observed artia F (& 3lns e & g2 ’
Eta Mean Sum of Variable
Power . Sig df
Squared Square - Squares
1.000 0.689 92.98 0.001 1276.9 \ 1276.9 w‘w
Exercise
29,5
0.779 0.19 4.92 0.012 303.64 ¥ 607.28 »
Group
1.000 0.52 22.78 0.001 312.93 Y 625.8 °’fs*d’°;
Exercisex Group
W5 s
13.73 ¥ 57673 Srowe
Within Group Error
GBS oan sl
61.61 ¥ 2587.93 Between Group
Error
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Chart 5- Performance accuracy in three groups
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