Application of Cognitive Rehabilitation Intervention on Numerical's
Understanding, Production and Calculations in Students with Specefic
Learning Disability with Impairment in Mathematic

Abstract

The aim of the present study was to study the application of cognitive rehabilitation in comprehension,
production and numerical calculations of students with special learning disabilities in mathematics. The
present research design is quasi-experimental. The statistical population of the study consisted of students
referring to the four centers of learning disabilities in Rasht in 2019(Dehkhoda 1 and 2, Shahid Yaghoubi
and Shahid Eskandari). Available sampling method with a sample size of 30 boys was used for sampling.
Which were randomly assigned to two groups of 15 experimental and control. In this regard, cognitive
rehabilitation intervention of memory and attention by software (ARAM) in 12 sessions for the group
"Experiment” was performed, from the key Math Scale (KMDT), RAVEN intelligence test (RCPM),
Academic Achievement and Mathematical Diagnosis Test (SATDMA) and Mathematical Reinforcement
Training Program Based on Intervention Response Model (MRTPBIRP) were used to collect data in the
pre- and post-test stages. Data were analyzed using multivariate covariance and SPSS-22 software. The
results showed that the cognitive rehabilitation application of numerical comprehension, numerical
production and numerical calculation has increased among students with special learning disabilities in
mathematics. Based on the findings, it can be concluded that cognitive rehabilitation programs have been
effective in improving comprehension, production and numerical calculations and can be used as part of
empowerment programs in the field of education

Keywords: cognitive rehabilitation, Special learning disorder, numerical production, numerical
understanding, numerical calculations

Extended Abstract

Aim

Specific learning disorder with mathematical impairment is a neurodevelopmental disorder in which
numerical understanding memorization of facticity Calculation and true mathematical reasoning has been
impaired (Banker et al, 2021). Around 7 percent of students with no cognitive problems are suffering from
specific learning disorders with mathematical impairment (Geary, 2011). Most children with specific
learning disorders don't have the required ability in concentration, accuracy, and attention to the materials
under discussion. Their development process in the attainment of accuracy and natural attention has been
delayed (Shalev et al, 2005). The aim of the present study is the application of Cognitive rehabilitation
intervention to the numerical comprehension, production, and calculation of students. with specific learning
disorders with mathematical impairment to examine whether cognitive rehabilitation Can improve
elementary school students' performance in numerical understanding, production, and calculation " and
cause improvement in the Cognitive performances of students suffering specific learning disorders with
mathematical impairment.

Methodology

Based on the practical objective, quantitative methodology, and collection of data, the present study is
quasi-experimental research with pre-test and post-test design and an experimental and a Control group.
The population includes the elementary fourth graders with specific learning disorders from Region 1 and
Region 2 in Rasht that had referred to quadruple learning disorder Centers of (Dehkhoda 1 and 2, Shahid
Eskandari and Shahid Yaghoubi) during the educational year of 1398-1399 and had received educational



services of these certified quadruple Centers due to their diagnosis of learning disorder with mathematical
impairment. Using available sampling, 30 individuals of these students were chosen as representatives and
placed in two experimental groups (15 people) and a control group (15 people) through random assignment.
To collect data, the key Math Scale (KMDT), RAVEN intelligence test (RCPM) Academic Achievement
and Mathematical Diagnosis Test (SATDMA), and Mathematical Reinforcement Training Program Based
on Intervention Response Model (MRTPBIRP). Then concerning the type of Curriculum Content and
students' number, the experimental group received their educational rehabilitation program using Quiet
Software (working memory and attention) for 12 sessions (two Sessions lasting 45 minutes each week).
while the Control group received no instruction and was on the waitlist, after a day's trial (to prevent
learning interference and more ensuring of curricular efficacy), once again the mathematical achievement
and diagnostic test were repeated as a post-test. The entrance criteria to this study are as follows: fourth-
grade students, male gender, students” Consent to participate in educational sessions, cooperation and
written consent of parents, average or above average intelligence, healthy visual and auditory sense, having
Specific learning disorder with mathematical impairment based on experts' opinion. The criteria to be
excluded from the study included non-cooperation of testees and their families during this study, tastes
being affected by physical diseases, and non-tolerance of research Conditions. In addition, Consideration
of confidentiality, not being forced to cooperate till completion of data Collection and commitment to
present results to students and their follow-up families were among the ethical: Considerations of this study.
Using multivariate Covariance and Spss 22 software, data were analyzed.

Findings

The results of covariance showed that the difference between the experimental and control groups in the
post-test regarding the variables of numerical understanding, production, and calculation at the level of
0/001 was significant. Accordingly, it can be said that teaching Cognitive rehabilitation has caused an
increase in numerical understanding, production, and calculation scores in the experimental group
compared to the control group. Implementing Bonferroni Correction and having three dependent variables
the amount of significance must be smaller than 0/017. This is true regarding all three Variables. In other
words, analyzing each variable on its own using Bonferroni tuned alpha showed that in the post-test, the
experimental and control groups had significant differences with one another concerning the three
components of numerical understanding, production, and calculation (P<017).

Conclusion

The aim of the present study is the determine the application of Cognitive rehabilitation intervention
(working memory, attention) on numerical understanding, production, and calculation of elementary school
boy students. The results of multivariate covariance analysis showed that teaching through cognitive
rehabilitation will significantly increase the ability of numerical understanding, production, and calculation
in students suffering from specific learning disorders with mathematical impairment. Following the
obtained results from the present study, the amount of the student’s ability in numerical understanding,
production, and calculation by applying a Cognitive rehabilitation program will significantly increase.
Explaining the obtained result, one must say that, since a specific learning disorder with mathematical
impairment is a cognitive disorder, it will make acquiring specific mathematical skills concoct with
deficiency, thus the students' numerical understanding, production, and Calculation will be seriously
Challenged with this disorder. As a result of this study, it was designated that numerical understanding,
production, and calculation will improve with teaching cognitive rehabilitation, because this. The test will
provide students with discrimination power, recognition, and comprehension of mathematical numbers in
various templates. To sum up, teaching cognitive rehabilitation can enhance the speed of application,
processing, numerical production, and mathematical problem-solving. Based on the findings, we can
conclude that the cognitive rehabilitation program has been effective in improving numerical
understanding, production, and Calculation which will be used as part of the empowerment programs in
educational fields (Stievano et al, 2018).
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1. Multivariate analysis of covarianc
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