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ABSTRACT

This research was conducted with the aim of systematically examining the
application of artificial intelligence technology in assisting students with
dyscalculia. The methodology of this study is qualitative and falls under the
category of systematic review. The research field includes reputable scientific
and research articles published between 2010 and 2025. The sample was
selected purposefully based on specific criteria. The search strategy, based
on the PRISMA method, was conducted in Iranian databases including
Magiran, Irandoc, Noormags with keywords such as "attificial intelligence
and dyscalculia," "artificial intelligence and cognitive disotrders," and
"artificial intelligence and learning disabilities." In foreign databases, the
search was based on keywords like "Artificial intelligence and dyscalculia,"
"Artificial intelligence and dyslexia," and "Artificial intelligence and learning
disability" using the Publish or Perish softwate across three databases: Web
of Science, Scopus, and Google Scholar. The findings from the review of the
studies indicate that artificial intelligence is applicable in diagnosis and
screening, as well as personalizing education, creating an interactive
environment, and enhancing the attention of children with learning
disabilities. It is capable of improving children's performance in learning
mathematics. Therefore, based on the findings of the conducted research, it
can be concluded that artificial intelligence is an effective solution for
educating students with dyscalculia and can reduce their learning difficulties
in mathematics. However, it is suggested that further research in this area be
expanded for a broader understanding and deeper insights.
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Introduction

A group of students requiring special services and education includes individuals
with mathematical disabilities, known as dyscalculia or learning disabilities in
mathematics. These students experience significant and persistent difficulties in
recognizing, understanding, reasoning, and applying mathematical concepts,
regardless of their intelligence or educational background. Among the most
important cognitive deficits in individuals with mathematical disabilities are
challenges in learning and retention, recalling mathematical concepts, difficulties
in performing calculations, and problems with mental storage. This leads to
children with learning disabilities in mathematics performing worse than
expected based on their IQ and chronological age. Teachers who have students
with mathematical disabilities in their classrooms must teach mathematical
topics in a manner that differs from that of regular students. However, due to
time constraints and the need for these students to engage in repeated and
targeted practice, they often face challenges. Artificial intelligence has significant
potential to enhance the learning of students with disabilities and reduce the
workload of teachers in special education. Al can address persistent challenges
in special education by automating routine tasks, enhancing individualized
educational programs, providing adaptive interventions for diverse learners'
needs, and increasing teachers' efficiency. Therefore, considering the role and
capabilities of Al, which is continuously advancing in the field of education and
learning, this research was conducted in response to the following question: In
what areas can the features and capabilities of artificial intelligence assist students
with mathematical disabilities?

Literature Review

Recent research has categorized mathematical disabilities into two types: pure
arithmetic deficit and mathematical learning disability. A child with a
mathematical disability in the first type (pure arithmetic deficit) has severe
problems with basic number concepts, while in the second type; the child suffers
from cognitive deficits. Overall, mathematical disabilities indicate deficiencies in
four groups of skills: 1) Language skills (related to understanding mathematical
terminology and converting written problems into mathematical symbols), 2)
Perceptual skills (the ability to recognize and understand symbols and organize
sets of numbers), 3) Mathematical skills (addition, subtraction, multiplication,
and division), and 4) Attention skills (accurately copying shapes and correctly
observing operational concepts). Research indicates that children with
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mathematical disabilities face issues in auditory and verbal memory, maintaining
attention, impulse control, motor coordination, auditory and visual perception
and discrimination, weaknesses in generalization and organization, deficits in
working memory, distractibility, and challenges in contextual role perception.
One of the proposed solutions by specialists and researchers to address the
learning difficulties of students with mathematical disabilities is the use of
assistive technologies, which can aid in the education and resolution of learning
issues for students with special needs. Among these technologies, artificial
intelligence has the capability to design and deliver educational content tailored
to the needs of special learners. Generative artificial intelligence represents a
crucial advancement in this field, offering new ways to empower students with
special needs and support their teachers.

Methodology

This research aimed to systematically examine the application of artificial
intelligence technology in assisting students with mathematical disabilities. The
methodology of this research is qualitative and involves a systematic review. The
research field includes reputable scientific and research articles published from
2009 to 2025. The sample was selected purposively based on specific criteria.
The search strategy was based on the PRISMA method, using Iranian databases
such as Magiran, Irandoc, and Noormags with keywords like "artificial
intelligence and dyscalculia," "artificial intelligence and cognitive disorders," and
"artificial intelligence and learning disabilities." In foreign databases, the search
was conducted using keywords such as "Artificial intelligence and dyscalculia,"
"Artificial intelligence and dyslexia," and "Artificial intelligence and learning
disability" in the Publish or Perish software, and in three databases: Web of
Science, Scopus, and Google Scholar. Inclusion criteria encompassed all studies
related to the application of artificial intelligence for the education and treatment
of individuals with mathematical learning disabilities, while exclusion criteria
included studies on the application of artificial intelligence in the learning of
regular students and other learners, excluding those with learning disabilities.
Review articles on learning disorders and students with special needs and book
chapters were also excluded.

Results
The findings from the review of studies indicate that artificial intelligence is
applicable in diagnosing and screening, as well as personalizing education,
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creating an interactive environment, and increasing the attention of children with
learning disabilities, and it can improve children's performance in learning
mathematics. It was also found that 36.36% of the studies utilized quantitative
research methods (quasi-experimental), while 63.64% of the studies examined
the application of artificial intelligence in the context of mathematical disabilities
qualitatively. Therefore, based on the findings of the conducted studies, it can
be concluded that artificial intelligence is an effective solution for educating
students with mathematical disabilities and can reduce these individuals' learning
problems in mathematics. However, it is recommended that research in this area
be expanded for a broader understanding and deeper insight.
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