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Extended Abstract

Background and Purpose

One of the most evident behavioral
manifestations of brain laterality is motor
asymmetry. Although the human body and
brain hemispheres appear symmetrical, the
motor organs (limbs) and sensory organs (eyes
and ears) are used asymmetrically (Gabard,
2012). Asymmetry is evident in the
performance, sensing, movement, and
perceptual range of human behavior (Sainburg
etal., 2000). The lack of motor laterality refers
to an individual's internal preference for using
one side, which is influenced by factors such
as task complexity, gender, developmental
characteristics, and task experience (Boles et

al., 2008). Human handedness is an example
of functional asymmetry and is described as
laterality in motor performance skills. Studies
involving behavioral and neurophysiological
experiments, as well as observations of
patients with right or left hemisphere brain
injuries, have provided strong evidence for
hemisphere specialization in  movement
control. These studies have shown that in
dominant right-handed individuals, the left
hemisphere is dedicated to movement control
in both limbs (Haaland et al., 2004). Since the
brain's hemispheres play a significant role in
skill learning and fluctuate with age, their
possible effects on memory function can be
examined. Researchers have categorized

Copyright: © 2023 by the authors. Submitted for possible open access publication under the
terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-000196644430

Effect of a Sequential Memory Training Program on...

memory into long-term and short-term
memory. Short-term memory storage is
limited in both capacity and duration. By
repetition and mental rehearsal, information
can be transferred from short-term memory to
long-term  memory. Unlike  short-term
memory, long-term memory has an essentially
unlimited capacity (Shamsipour Dehkordi et
al., 2015). Accordingly, Paller et al. (2003)
suggest that laterality and memory are closely
related to brain functions and the roles of its
hemispheres, as multiple studies have
confirmed the connection between laterality
and cognitive abilities. In this regard,
neurological studies using advanced tools such
as functional magnetic resonance imaging
(FMRI) have found that the retrieval of implicit
memory information involves the prefrontal
cortex and fornix, while the retrieval of
explicit memory information is associated
with the posterior cingulate and parietal lobes
(Scott et al., 2005). According to Baddeley
(2001, 2002) and Baddeley and Hitch (1974),
working memory is a cognitive system that
processes and temporarily stores information
needed for complex activities such as
understanding, learning, and problem-solving.
It is considered a limiting factor in cognitive
function, especially under conditions of
overload. Working memory functions to
maintain memory representations even while
processing other tasks, dealing with
distractions, or shifting attention.
Consequently, the amount of working memory
capacity required for a task is determined by
the extent of information that needs to be held
to activate and maintain  memory
representations. This capacity can be regarded
as a general resource that contributes to
cognitive performance in any area requiring
information processing (Sander et al., 2019;
Conway et al., 2002). Given the behavioral,
cognitive, and neurological differences that
exist, a key question is whether a sequential
memory training program  significantly
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impacts individuals' working memory
performance. Is this exercise program
influenced bythe mediating role of laterality?
Will individuals with right-hand dominance
exhibit  different  working memory
performance compared to those with left-hand
dominance? Therefore, the present study aims
to investigate the effect of a sequential
memory training program on youth working
memory performance and to explore the
mediating role of laterality in addressing these
guestions.

Materials and Methods

The present study is quasi-experimental
research with a pre-test - post-test design.
Participants

The statistical population of the present
study consisted of all young individuals from
the two regions of Hamadan. The sample
included 60 young right-handed and left-
handed women, who were randomly selected
based on inclusion and exclusion criteria and
then divided into four groups.

Research Tools

All participants completed the Goldberg
Mental Health Questionnaire, Pittsburgh
Sleep Quality Index, the Wechsler Memory
Scale -Third Edition, the Edinburgh
Handedness Inventory and the Alternative
Serial Reaction Time Task. Initially,
participants were invited to visit the research
site one day before the test to receive
information about the assessment tools and the
research protocol.

Method

In the pre-test, all participants completed 5
practice blocks of the Alternative Serial
Reaction Time Task (each block involving 10
repetitions of the eight-item pattern
2R4R3R1R) and the working memory test.
During the learning phase, participants in each
group practiced 25 blocks, with each block
consisting of 10 repetitions of the 2R4R3R1R
eight-item pattern using either their right or
left hand. This resulted in a total of 250
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attempts related to the implementation of the
eight-item 2R4R3R1R model (Shamsipour
Dehkordi et al., 2014; Shams, 2015). At the
end of the acquisition session, participants
underwent retention tests. Specifically, an
immediate retention test was conducted 10
minutes after the acquisition test, and a
delayed retention test was administered 48
hours later. The tasks during these two
retention stages were identical to those
performed in the pre-test.

Findings

The results of the present study indicated
significant differences between: - Working
memory performance in the pre-test stage and
each of the acquisition, immediate retention,
and delayed retention stages; - Working
memory performance during the acquisition
stage and both immediate and delayed
retention stages; - Working memory
performance in the immediate retention stage
and the delayed retention stage.Comparison of
means revealed that the average performance
of youth working memory in delayed retention
test was superior to other stages.. Paired
comparisons between groups showed that the
working memory performance of the
experimental right-hand group differed
significantly from that of the left-hand control
group. There was a significant difference
between the working memory performance of
the experimental left-handed group and both
the right-handed control group and the left-
handed control group. Additionally, there was
a significant difference between the working
memory performance of the left-handed
control group and both the experimental right-
handed and experimental left-handed groups.
The interactive effect of handedness was
significant in the evaluation stages.
Comparison of working memory performance
revealed that both the left-handed and right-
handed experimental groups performed better
in the acquisition, immediate retention, and
delayed retention stages compared to the other
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groups. Additionally, the working memory
performance of left-handed experimental
participants was superior to that of the other
groups in these stages.

Conclusion

Handedness is frequently cited as a clear
example of laterality behavior in humans
(Thomas et al., 2004). It is often defined by the
hemisphere's  specialization for various
processes involved in motion control. The
advantage of the preferred hand reflects the
enhanced ability of the opposite hemisphere to
process perceptual information. Another
major interpretation involves a model of
variability differences in the selection and
allocation of appropriate muscle forces
(Annett et al., 1979). A key belief in motor
behavior is that information processing
involves selecting actions that rely on working
memory. This suggests a close relationship
between working memory and the response
selection stage. Additionally, information
stored as programs or well-learned task details
can be retrieved from long-term memory
during the response planning phase.
Environmental information from short-term
sensory storage is integrated with long-term
memory information in working memory to
formulate an action plan. Working memory is
then activated to generate muscle actions and
contractions (Schmidt & Lee 2011). The
results of the present study indicated that
individuals' handedness (right-handed or left-
handed) was associated with better working
memory performance. Therefore, it is
recommended that coaches give special
attention to laterality in both training and
performance rehabilitation. Additionally, it is
suggested that handedness be considered in
the processes of sports talent identification and
recruitment.
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