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Background: Specific learning disability is a chronic problem with a neurological and developmental
basis. Given the significant prevalence of specific learning disabilities in school-age children and the
consequences of this disorder on the educational status and future of these children, the gap is evident for
a multidimensional educational program focused on the student, family, and teacher, for students with
learning disabilities and for evaluating its efficacy in enhancing working memory and quantitative
reasoning in this group of students.

Aims: The aim of this study was to develop a multidimensional educational program focused on the
student, family, and teacher, and evaluating its efficacy on working memory and quantitative reasoning in
students with specific learning disabilities

Methods: The method of the present study was mixed. In the qualitative part, the research method was
thematic analysis and the research population included all psychology professors at Islamic Azad
University and specialists in the field of exceptional child psychology. And the sample was selected based
on theoretical saturationof data, 10 people, using purposive sampling method. The research method in the
quantitative part was a quasi-experimental pre-test-post-test with a control group and a three-month
follow-up. The statistical population of the quantitative section included all students with math disorders
aged 8 to 10 years in the education and training district 11 of Tehran, of which 30 were selected through
purposive sampling. The data collection tool in the qualitative section was a semi-structured interview,
and the quantitative section was the Tehran-Stanford Binet Intelligence Test. Members of the experimental
group received the researcher-made educational program in 15 sessions. In the qualitative section, the
coding method was used in three stages of coding: main themes, sub-themes, and open codes. The
statistical method of analysis of variance with repeated measures and SPSS-26 software were used to
analyze quantitative data.

Results: The results of this qualitative study showed the main themes of the multidimensional educational
program focused on the student, family, and teacher in three areas: strengthening attention and
concentration, strengthening working memory, and strengthening quantitative reasoning. The results of
the quantitative section also showed that the researcher-made educational program had a significant and
sustainable effect on working memory and quantitative reasoning (P< 0.05).

Conclusion: According to the findings of the present study, it is suggested that exceptional child
psychologists use a researcher-made, multidimensional educational program focused on the student,
family, and teacher to improve working memory and quantitative reasoning in students with learning
disabilities.
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Introduction

One of the most common issues children face in
school learning and acquiring life skills is learning
disorders (Jaya et al., 2020). A learning disorder is a
chronic problem with a neurodevelopmental basis
that typically begins in early developmental stages,
often before school age, and if not addressed
appropriately, can persist into adulthood (Rao,
Pandey, Mishra, Dishook, Jahan, et al., 2024).
Among academic skills, mathematics is a complex
and detailed field that requires significant effort and
focus for most individuals to learn. Dyscalculia
disorder is a specific type of learning disorder that
specifically affects the ability to acquire arithmetic
skills in school. The prevalence of specific learning
disorders is estimated to range between 6.3% and 9.8,
the prevalence in Iran fluctuates between 1% and 6%
(Karimi Lichaei et al., 2021).Weaknesses in working
memory, which lead to deficits in visual-spatial
processing among children with learning disabilities,
also result in poor performance in quantitative
reasoning for these children (Pasolungi et al., 2022).
Quantitative reasoning is defined as the ability to
logically reason with numbers, relationships, and
mathematical operations (Grygorienko et al., 2020).
Given the significant prevalence of learning
disabilities in school-aged children and the impact of
this disorder on their academic performance and
future prospects, the present study focuses on
quantitative reasoning and visual-spatial processing.
The present study seeks to answer these basic
questions: What content should be included in the
development of a a multidimensional educational
program focused on the student, family, and teacher?
Can the developed program have an impact on the
working memory and quantitative reasoning of
students with mathematical disorders?

Method

The method of the present study was mixed. In the
qualitative part, the research method was thematic
analysis and the research population included all
psychology professors at Islamic Azad University
and specialists in the field of exceptional child
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psychology. And the sample was selected based on
theoretical saturationof data, 10 people, using
purposive sampling method. The research method in
the quantitative part was a quasi-experimental pre-
test-post-test with a control group and a three-month
follow-up. The statistical population of the
quantitative section included all students with math
disorders aged 8 to 10 years in the education and
training district 11 of Tehran, of which 30 were
selected through purposive sampling. The data
collection tool in the qualitative section was a semi-
structured interview, and the quantitative section was
the Tehran-Stanford Binet Intelligence Test.
Members of the experimental group received the
researcher-made educational program in 15 sessions.
In the qualitative section, the coding method was used
in three stages of coding: main themes, sub-themes,
and open codes. The statistical method of analysis of
variance with repeated measures and SPSS-26
software were used to analyze quantitative data.

Results

The results of this qualitative study showed the main
themes of the multidimensional educational program
focused on the student, family, and teacher in three
areas: strengthening attention and concentration,
strengthening working memory, and strengthening
quantitative reasoning.

In the quantitative section, before presenting the
results of the repeated measures ANOVA, the
assumptions of parametric tests were assessed. The
results of the Shapiro-Wilk test indicated that the
assumption of normal distribution for the sample data
was satisfied for the variables of working memory
and quantitative reasoning in both the experimental
and control groups across the pre-test, post-test, and
follow-up stages (P>0.05). Additionally, the
assumption of homogeneity of variances was
evaluated using Levene's test, which yielded non-
significant results. This finding confirmed that the
assumption of homogeneity of variances for the
variables of working memory and quantitative
reasoning was upheld (P>0.05). However, the results
of Mauchly's test indicated that the assumption of
sphericity for these variables was not met (P<0.05).
Consequently, violating the sphericity assumption
suggests that the relationships between variables
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could potentially alter the values of the dependent
variables, thereby increasing the likelihood of
committing a Type | error. To address this issue, an
alternative analysis (Greenhouse-Geisser test) was
employed in the subsequent table to reduce degrees
of freedom and decrease the likelihood of committing
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a Type | error. The results of repeated measures
analysis of variance, the effectiveness of the
educational program on working memory and
quantitative reasoning of students with mathematical
disorders are presented in Table 1.

Table 1. Results of repeated measures analysis of variance, effectiveness of educational program on Working Memory and Quantitative
Reasoning of students with mathematics disorder

Source Source of Chances df Ms F Sig Effectve Size
. Time 1/09  89/76 9/77 0/003 0/28
Working Memory )\ Time Interaction 109 98/66 10/74  0/002 0/3
Quantitative Reasonin Time 1/28  30/65 8/96 0/004 0/26
9 Group-Time Interaction 1/28  25/97 7/59 0/007 0/23

Conclusion

The aim of this study was to develop a
multidimensional educational program focused on
the student, family, and teacher, and evaluating its
efficacy on working memory and quantitative
reasoning in students with specific learning
disabilities.

The findings regarding the effectiveness of the
multidimensional educational program, which
focused on the student, family, and teacher, on the
working memory and quantitative reasoning of
students with learning disabilities, particularly
Dyscalculia, indicated that the program had a
significant and lasting impact on enhancing working
memory, quantitative reasoning, and visuospatial
processing.

In this context, recent research on working memory
and its related areas has demonstrated that children
with learning disorders perform worse on working
memory tasks compared to typically developing
children. Furthermore, it has been explicitly stated
that working memory and visuospatial processing
function as mental tools for mathematical tasks,
thereby establishing a close relationship with
mathematical abilities.

One limitation of the present study was the novelty of
the topic, which centered on the development of a
multidimensional educational program focused on
the student, family, and teacher. As no prior research
had been conducted in this area, the researcher faced
challenges in referencing previous studies.

Based on practical recommendations, the findings of
this research provide valuable insights for counselors

and therapeutic psychologists. They can utilize a
multidimensional  educational =~ program  that
emphasizes the student, family, and teacher to
enhance working memory performance, quantitative
reasoning, and visuospatial processing in children.
Furthermore, kindergarten teachers can implement
this program to further develop these cognitive
abilities in their students. According to the findings of
the present study, it is suggested that exceptional
child psychologists use a researcher-made,
multidimensional educational program focused on
the child, family, and school to improve working
memory and quantitative reasoning in students with
learning disabilities.
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