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Abstract

The aim of this study was to investigate the effect of cognitive difficulty and practice distribution
on postural control task consolidation. 28 employees from Alzahra University of Tehran were
selected based on the inclusion criteria and were randomly assigned to three groups with different
training distributions of 2 minutes, 15 minutes and 24 hours with three levels of difficulty (easy,
medium, difficult). Each group of 3 blocks performed 6 attempts of the cognitive countdown
task, in which the time of each attempt was 35 seconds, the interval between attempts was
20 seconds and the time interval between blocks was 2 minutes, 15 minutes and 24 hours
depending on the division of the group. COP data processing and calculation of its COP
parameters were performed using MATLAB software. The Physical Activity Questionnaire
(IPAQ) was also used to assess the level of physical activity. The results of combined analysis
of variance with repeated measures showed that the main effect of task difficulty level and
exercise distribution was significant (p <0.05). The main effect of the training distribution is
significant (p <0.05). Statistical results showed that the 15-minute, 24-hour interval training
distribution group with the best difficulty level had the best performance in the COP parameters
and the 2-minute interval training distribution group with the highest difficulty level had the
weakest performance. According to the findings of the present study, educators and trainers
are recommended to combine the performance of motor homework with intervals of comfort
training to promote learning.
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Extended Abstract

Objectives

Postural control of the kinetic variable of motion, which plays an essential role
in maintaining stability in daily activities. The capacity of the body to maintain
its position in order to give balance and direction is known as postural control
(1). The balance control technique is increasingly governed by central control
and improves, until it takes intoxicated itself in late adulthood, to assure this
capacity to sustain in an environment with a range of disruptions. (2, 3). People
are adapted to different environmental challenges during growth until they reach
a good pattern of postural control and controlling contributing systems in this
mechanism. Compatibility with a new passage challenge causes a modified
strategy that changes with quantitative and qualitative processes of the body. This
adaptation process can be defined as consolidation that improves motor responses
(4). Learning may be improved by combining the amount of practice with other
aspects of practice settings, such as practice distribution. The most important
point is accompanied by the distribution of practice at learning sessions, effects
within the session (On-line) and outside of the meetings (Off-line), as practicing
distances, which is the factor in consolidating motor memory (5).

According to recent studies, to investigate the effect of cognitive tasks in terms of
control and balance of dual-tasks. Postural control is usually considered the main
assignment and any activity that requires cognitive processing is a secondary
assignment (2,3,6). Limited resource or capacity theories of attention are a typical
approach to explain dual-task interference between motor and cognitive processes
(1). According to these views, the brain’s information-processing capability or
processing resources are restricted. Any work necessitates the use of some of a
person’s attentional capability. The attentional demand of doing two activities at
the same time is equal to the total of the component tasks’ attentional demands.
When the attentional demands of two concurrently executed activities exceed
the available capacity, dual-task interference occurs (6). There are many studies
on the interference of dual-task in postural control in different age groups. Also,
there is a certain disagreement over the effects of a cognitive task simultaneously
on the movement of the center of pressure (COP) (2, 3,6).

Finally, according to the benefits of distributed practice in learning and
performance and research in postural control, but so far, there is no study to
investigate the effect of training distribution on postural control. For this reason,
the main purpose of this study is to investigate the effect of practice distribution
and cognitive task difficulty on postural task consolidation.
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Materials and methods

The present study was applied and semi-experimental. 28 adults (15 women and
15 men) with age range (35 + 4.3 years, men were 35 + 5.5 years) voluntarily
selected from Alzahra University employees. Participants are based on entry
criteria, including lack of damage that affects postural control. Not having trouble
in the vision, atrial and sensible system, skeletal injury, such as deviation in the
lower limb and column of the vertebrae, the lack of regular exercise and physical
activity, and previous acquaintance were selected by research and randomly
distributed in three groups of 2 minutes, distributed 15 minutes and distributed 24
hours. Each group of 3 blocks performed 6 attempts of the cognitive countdown
task, in which the time of each attempt was 35 seconds, the interval between
attempts was 20 seconds and the time interval between blocks was 2 minutes, 15
minutes, and 24 hours depending on the division of the group. The Kistler model
force plate and MATLAB software were used to process Cop data and measure
its variables to evaluate the desired variables of the instantaneous position of
the center of pressure of the foot (Cop). Data were analyzed using a combined
analysis of variance with repeated measures and the Bonferroni test.

Results

Findings showed that the main effect of the difficulty level of the task is significant
(p = 0.001). Bonferroni’s post hoc test was used to determine the differences.
Findings showed that between the mean of COP parameters (mean frequency
power in the anterior-posterior direction, mean frequency power in the internal-
external direction, median frequency power in the anterior-posterior direction,
median frequency power in the internal-external direction, ellipse area) in There
was a significant difference between the countdown training group with a low
difficulty level and the countdown training group with a high difficulty level. The
main effect of distribution practice is significant (p = 0.001). Bonferroni’s post
hoc test was used to determine the differences. Findings showed that between
the mean of COP parameters in the countdown task in the training group with
2-minute distribution and the training groups with 15-minute distribution and
24-hour training. Comparison of means showed that the training group with 24-
hour distribution had the best and the training group with 2-minute distribution
had the weakest performance. The interactive effect of task difficulty level *
distribution practice was significant (p = 0.001). The training group with the 24-
hour distribution and in the case of countdown task with easy difficulty level
shows the best posture control situation and in the training group with 2-minute
distribution and in the case of countdown task with difficult level show the
weakest posture control situation.
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Conclusion

The aim of this study was to investigate the effect of cognitive difficulty and
practice distribution on postural control task consolidation. The statistical results
of the acquisition sessions showed that the 24-hour interval training distribution
group with easy difficulty level had the best performance and the 2-minute
distribution group with high difficulty level had the weakest performance. Distant
distribution of practice reduced error and improved performance in postural
control parameters in acquisition sessions. Alternatively, the findings may indicate
that surpassing a moderate level of difficulty may not yield further changes to
postural sway, suggesting a potential ceiling effect. The results showed that the
effect of the ceiling on cognitive tasks did not increase much after passing from
moderate to difficult postural fluctuations. A change in attention is most likely
to blame for the current experiment’s outcomes. Shifting attention away from
the body, according to the attentional focus literature, minimizes disturbance to
the automatic motor control systems (reflexive and self-organizing) that regulate
movement.

In the end, it should be said that distance training in the stage of acquisition led
to progress along with an easy cognitive task level. Therefore, for educators and
therapists who try to teach postural control, it is necessary that according to the
type of task and the age of the subjects, the type of cognitive task by providing
appropriate training instructions to lead to the development of individuals.
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Table 1 -Mean COP components in practice distribution groups in the difficulty of the
countdown task at the acquisition stage
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Figure 1- Average frequency power in the anterior-posterior direction for countdown
tasks with Easy, medium and difficult difficulty levels
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Figure 2- Average frequency power in internal-external direction for countdown tasks
with Easy, medium and difficult difficulty levels
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Figure 3 - Medium frequency power in the anterior-posterior direction for countdown
tasks with Easy, medium and difficult difficulty level
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Figure 4 - Medium frequency power in the internal-external direction for countdown
tasks with Easy, medium and difficult difficulty levels
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Figure 5 - Elliptical level for countdown tasks with Easy, medium and difficult
difficulty levels
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