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The aim of this study was to investigate the effectiveness of rhythmic kinesthetic games on
spatial perception, working memory, and cognitive failures of students with learning disabilities.

The present study adopted an experimental design (pre-test and post-test with a control group)
and the statistical population of the study was all female students with learning disabilities in Maragheh
in the second semester of 2020. Using the convenience sampling method, 30 individuals were selected
and randomly placed in experimental (n=15) and control (n=15) groups. The research instruments
included Broadbent’s standard cognitive failures questionnaire, Frostig’s developmental test of visual
perception and Wechsler’s working memory Test, all of which had satisfactory validity and reliability.
Key words: Finally, analysis of covariance was used to analyze the data.

Rhythmic movement, The results showed that the differences between the mean scores of the participants in the
Spatial perception, experimental and control groups regarding working memory, cognitive failures and spatial
Working memory, perception after removing the post-test effects were significant (P<0.05).

Cognitive failures, This means that rhythmic kinesthetic games have improved spatial perception, working
Learning disability. memory and cognitive failures of students with learning disabilities in Maragheh.

Extended Abstract

1 Introduction the causes of learning disability among students

as well as treating it (Benson et al., 2020).
Although various sciences such as medicine,
psychology, and so forth are advancing, their
progress in responding to individuals with
learning disabilities is rather slow (Lister,
Pearson, Collins, & Davies, 2021) Investigation

he largest group of children with special
needs is children with learning
disabilities. In the United States in the
2017-2018 school year, they constituted
one third of students with special needs

in special schools (Lockwood, Farmer,
Winans, & Sealander, 2021). Moreover,
the rate of this disability is increasing
among university students (Grimes,
Southgate, Scevak, & Buchanan, 2021).
Undoubtedly, one of the goals of
psychologists and educators is to find

and identification of factors related to learning
disabilities can be of significant help to therapists
in the prevention, diagnosis, and adoption of
treatment of such disabilities (Parveen & Baig,
2021). Spatial perception is one of the
psychological ~ factors affecting learning
disabilities.
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The student's ability to imagine or visualize in their
mind the state of objects, their shapes, their spatial
relationships with one another, and the movement they
make to create new spatial relationships is referred to
as spatial perception (Witt, 2021). Another
psychological variable that can affect students'
learning disabilities is working memory, which is a
mental ability that has a limited capacity and
accommodates a fixed, small number of items (Ma,
Husain, & Bays, 2014). Cognitive impairment is a
multi-category term that includes defects in goal
planning, schema activation, and action initiation
(Wallace, Kass, & Stanny, 2002). Of useful treatments
for strengthening spatial perception and working
memory as well as reducing cognitive impairment in
students with learning disabilities are rhythmic
kinesthetic games, which are the fastest and easiest
way to explore and stimulate students' brain abilities
(Peck—Murray, 2015).

2. Materials and Methods

Given the objectives, hypotheses, and data collection
method, the research method of the study was
experimental in the form of a pre-test and post-test
with a control group. The statistical population in this
study was all female students admitted to the Learning
Disabilities Center in Maragheh in the academic year
2020-2021. Thirty female students were selected
through convenience sampling and randomly assigned
to experimental (n = 15) and control (n = 15) groups.
The research instruments included Frostig’s Spatial
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Perception Test, Bradbent’s Standard Cognitive
Impairment Questionnaire, and Wechsler’s Working
Memory Test (4th edition), which were taught to the
participants for 10 sessions using rhythmic games. The
Kolmogorov-Smirnov test and analysis of covariance
were used to analyze the data.

3. Results

The analysis of covariance test was used to determine
the effectiveness of rhythmic kinesthetic games on
spatial perception, working memory, and cognitive
impairment of students with learning disabilities. The
differences between the mean scores of the groups on the
post-tests of spatial perception (F = 21.867), working
memory (F = 23.182), digit span (F = 9.758), sequence
of numbers-letters or arithmetic (F = 25.295), and
cognitive impairment (F = 83.653) were significant.
According to Table 1, these differences were in favor of
the experimental group regarding working memory,
spatial perception, memory span, and number-letter
sequence, indicating that by applying the independent
variable, working memory, spatial perception, memory
span, and number-letter sequence were significantly
increased in the experimental group on the post-test.
However, the difference in the cognitive impairment
variable was in favor of the control group. That is, by
implementing the independent variable, the rate of
cognitive impairment in the experimental group on the
post-test was significantly reduced. The results are
shown in Table 1.

Table 1. Results of analysis of covariance to investigate the effect of pre-test, group, and error on study variables

Variable Source Sum of squares df Mean Square Sig. Eta Squared

Pre-test 7.233 1 7.233 16.505 0.000 0.379

Spatial perception Group 9.583 2 9.583 21.867  0.000 0.447
Error 11.833 27 0.438

Pre-test 368.36 1 368.36 107.75 0.000 0.800

Working memory Group 79.248 1 79.248 23.182  0.000 0.462
Error 92.30 27 3.419

Pre-test 78.252 1 78.252 49.347  0.000 0.646

Memory span Group 15.473 1 15.473 9.758  0.004 0.265
Error 42.815 27 1.586

Pre-test 285.88 1 285.88 309.81 0.000 0.920

Sﬁ;ﬂfeerrs‘cgro;?t‘;]m‘iircs' Group 23.342 1 23.342 25295  0.000 0.484
Error 24915 27 0.923

Pre-test 434.59 1 434.59 9.888  0.004 0.268

Cognitive impairment Group 3676.8 1 3676.8 83.653  0.000 0.756
Error 1186.7 27 43.953
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4. Discussion and Conclusion

The results of analysis of covariance indicated that the
effectiveness of rhythmic kinesthetic games on spatial
perception (F = 21.867) is significant. This finding is
consistent with the results of (Ashrafi, Namazi Zadeh,
& Davari, 2015), which showed that the rhythmic
training program is a contributing factor in improving
cognitive-motor skills of visually impaired children.
Rhythmic kinesthetic games, if done regularly, will
cause large and small muscles, nerves, eye-hand
coordination, right and left recognition in space, and
spatial processing to grow. As a result, these factors
will lead to balanced reactions, a correct
understanding of the position of the organs in relation
to each other, the movement of the organs in space,
and proper positioning in the child, and thus their
spatial perception will be improved. The results also
showed the significant effectiveness of rhythmic
kinesthetic games (F = 23.182) in increasing students’
working memory capacity. The results of other
researchers’ studies indicate that teaching aerobic
rhythmic movements can improve short-term and
auditory memory of students with learning disabilities
in primary school (Ghorbanpour, Pakdaman,
Rahmani, Hoseni, 2013). It can be stated that the
student's mind must be active in order for it to
transform and grow. In this regard, games have played
an important and unique role for the reason that, in
addition to keeping students active, they provide arich
environment replete with new events so that students
can accelerate their mental development and
intelligence through observing experience and
activity. Furthermore, the results showed a significant
role of the independent variable (F = 83.653) in
reducing the rate of cognitive impairment in the
experimental group on the post-test. The previous
research consistent with the findings of the present
study also showed that rhythmic kinesthetic games, in
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addition to being an effective method in training and
practicing motor skills, contribute to cognitive
processes such as concentration, perception, attention,
and neuromuscular coordination (Carmeli, Bar-
Yossef, Ariav, Levy, & Liebermann, 2008) .Cognitive
impairment, which includes distraction and
inadvertent mistakes, is a psychological phenomenon
that is accompanied by various complications, and
weakness in professional and academic performance
caused by cognitive impairment increases the
likelihood of developing mental disorders such as
anxiety and depression, frustration, loneliness, and
impudence in life. Due to the effectiveness of rhythmic
kinesthetic games in increasing students' learning
ability, education officials and experts in this field are
recommended to raise awareness in the instructors at
learning disability centers of the importance and role
of rhythmic games and to encourage them to use this
treatment program.
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