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ABSTRACT

This work is licensed under a Creative

Commons Attripution 40 International - FERIIETRITIIETITIATIE Postural control of the kinetic variable of motion plays an essential role in main-

(CCBY 4.0)

taining stability in daily activities. Dual tasks for studying balance or postural control are accompanied
by cognitive tasks. The aim of the present study was to investigate the effect of listening task complexity
and offline learning on postural control.

[VETELEE Twenty-eight employees with an age range of 30-40 years from Alzahra University of Tehran
(PBUH) were selected by available sampling and based on inclusion criteria and divided into three groups
with different training distributions of 2 minutes, 15 minutes, and 24 hours with three levels of difficulty
(easy, medium, and difficult). Each group performed three blocks of six attempts with each attempt
time of 35 seconds, the interval between attempts of 20 seconds, and the time interval between blocks
depending on the division of the group: 2 minutes, 15 minutes, and 24 hours with three difficulty levels.
Findings were analyzed using a combined factor analysis of variance with repeated measures of three
groups (mass, 15 minutes, and 24 hours) and three task levels (easy, moderate, and difficult) and the
Bonferroni post hoc test.

[T Findings showed that the main effect of homework difficulty level and practice distribution was
significant (P=0.001) and in the retention stage, there was a significant difference between the mean
frequency power in the anterior-posterior direction in the low difficulty listening group and the high
difficulty listening group. In the listening task, the interactive effect of task difficulty level in the distribu-
tion of practice was not significant. In the memorization stage, regarding the COP components (average
frequency power in the anterior-posterior direction), the training group (24 hours), and in the listening
task with an easy complexity level, the best condition was posture control, and in the training group
(2 minutes) and in the listening task with difficult complexity level, the weakest condition was control
posture. In the listening task with a high level of difficulty, the 24 hour training group had better average
COP components than the mass training group and the 15 minute training group.

[ETTIELT) It seems that distance training over mass training along with the parameters of strengthen-
ing motor memory increases cognitive effort and motivation. According to Hacken, Kelso, and Bondes

Received: 11 Dec 2020 i hypothesis (progress-regression), educators should include homework in teaching instruction and from
Accepted: 25 Feb 2021 i simple to difficult in the curriculum.
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Introduction

ostural control of the kinetic variable of

motion and its importance is inseparable

in order to maintain stability in static and

dynamic activities. Adapting to a new pos-

tural challenge leads to a modified strat-
egy, which changes with quantitative and qualitative reac-
tions of the body. This adaptation process can be defined
as consolidation that along with practice intervals, leads
to improved motor responses. Improved performance is
further enhanced by long-term memory over time and
practice and repetition, Online changes are associated
with repetitive movement while increasing off-line pen-
etration depends on tracking the memory generated dur-
ing training sessions [7].

The use of dual tasks to study balance or postural con-
trol is associated with cognitive tasks, where postural
control is usually the primary task and any activity that
requires cognitive processing is a secondary task. Dur-
ing dual tasks, posture control is performed automatically
and attention is directed to the cognitive task. As a result,
we will have impaired postural control stability during
this type of activity [38]. Although research on postural
control and dual tasks has increased in recent years, we
need to examine whether offline learning intervals and
the complexity of cognitive task affect postural control.
Therefore, the aim of the present study was to investigate
the effect of listening task complexity and offline learning
intervals on postural control.

Materials and Methods

This present study is applied and its method is quasi-
experimental, in which 28 employees with an age range
of 30-40 years were selected by available sampling and
based on inclusion criteria and were divided into three
groups with different training distributions of 2 minutes,
15 minutes and 24 hours with three levels of difficulty
(easy, medium, and difficult). Experimental sessions were
conducted in a room without any sound with sufficient
light [23]. Model 9260AA force plate was used to analyze
postural kinetic variables and assess the center of pressure
of the foot (COP) and BIO WARE software was used to
record information [26].

The posture task consisted of standing still on the force

plate, legs shoulder-width apart, and arms at the side of
the body while the cognitive task was performed.
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Three levels of complexity of the listening task: in the
easy level, a string of letters was presented audibly and the
participants were instructed to increase the total number of
repetitions of a word that has already been selected. At the
medium complexity level, the total number of repetitions
of the word, and at the difficult level, the string of words
separated by the phrase “next word” were divided into sep-
arate words, and participants were told to present the words
in order after completion, remember the test, and say the
desired sentence. The memorial session was held one week
later. Each group performed three blocks of six attempts
with each attempt time of 35 seconds, the interval between
attempts of 20 seconds, and the time interval between
blocks depended on the division of the groups 2 minutes,
15 minutes, and 24 hours with three difficulty levels. Find-
ings were analyzed using a combined factor analysis of
variance with repeated measures of three groups (mass, 15
minutes, 24 hours) and three task levels (easy, moderate,
and difficult) and the Bonferroni post hoc test.

Results

Findings showed that the main effect of homework difficul-
ty level and practice distribution was significant (P=0.001),
and in the retention stage, there was a significant difference
between the mean frequency power in the anterior-posterior
direction in the low difficulty listening group and the high
difficulty listening group. In the listening task, the interactive
effect of task difficulty level in the distribution of practice
was not significant. In the memorization stage, regarding the
COP components (average frequency power in the anterior-
posterior direction), the training group (24 hours), and in the
listening task with an easy complexity level, the best condi-
tion was posture control, and in the training group (2 min-
utes) and in the listening task with difficult complexity level,
the weakest condition was control posture. In the listening
task with a high level of difficulty, the 24 hour training group
had better average COP components than the mass training
group and the 15 minute training group.

Discussion

The results showed that the effect of the ceiling on cog-
nitive tasks did not increase much after passing the mod-
erate to the difficult level of postural fluctuations. It seems
that the advantages of distance training over mass training
along with the parameters of strengthening motor memo-
ry increase cognitive effort and motivation. According to
Hacken, Kelso, and Bondes hypothesis (progress-regres-
sion), educators should include homework in teaching
instruction and from simple to difficult levels.
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