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ABSTRACT

This study aimed to design an Al-based learning program and evaluate its
effectiveness on problem-solving skills of students with mathematical
learning disabilities. In terms of purpose, this research is classified as
developmental with an exploratory nature and was conducted using a quasi-
experimental method with a control group. The statistical population included
all fourth to sixth-grade elementary students with suspected mathematical
learning disabilities in Mahidasht, Kermanshah Province, during the 2023—
2024 academic year. After screening using the Bryant and Hammill Scale
(2000), 20 students with access to online education were selected and divided
into two groups of 10 (10 in the experimental group and 10 in the control
group). Prior to implementing the program, a problem-solving skills test was
administered as a pre-test for students. Subsequently, the designed program
was implemented over six weeks. At the end, a post-test was conducted for
both groups, and the results were analyzed based on the standardized Problem-
Solving Skills Scale by Ahdhianto et al (2020). The findings revealed that
integrating artificial intelligence into the mathematics educational program
significantly improved problem-solving skills and related sub-skills among
students.
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Extended Abstract

Introduction

One of the emerging approaches in educational technology is the
integration of artificial intelligence (Al) into learning environments.
Al-based learning programs can personalize instruction, adapt content
to individual needs, and provide immediate feedback. One of the areas
where this approach shows particular promise is in supporting students
with learning disabilities, especially those with mathematical learning
disorders. These students often struggle with abstract reasoning,
problem-solving, and retention of numerical concepts, which
significantly affects their academic performance. With Al, it is possible
to create intelligent tutoring systems that simulate one-on-one
instruction and dynamically respond to each student’s cognitive profile.
While traditional instructional models have relied on Behaviorism,
Cognitivism, and Constructivism, Al introduces a new paradigm that
combines elements of these theories with data-driven personalization.
However, a key challenge remains: how effective are Al-based learning
programs in practice, particularly for students with learning
disabilities? How can these technologies be designed to enhance
specific cognitive skills such as problem-solving? In response to this
gap, the present study was conducted with the aim of designing an Al-
based learning program and evaluating its effectiveness on improving
the problem-solving skills of students with mathematical learning
disabilities.

Research Questions

What does a mathematics learning program using artificial intelligence
for enhancing problem-solving skills in fourth to sixth-grade students
with math learning disabilities look like? To what extent is an Al-based
learning program effective in improving problem-solving skills in
fourth to sixth-grade students with math learning disabilities?

Literature Review

Shiah et al. (1994) demonstrated that computer-assisted educational
programs can improve problem-solving skills and attitudes in students
with learning disabilities in mathematics. Babbitt and Miller (1996)
reported the positive impact of using hypermedia on enhancing
problem-solving skills in students with learning disabilities. Chen and
Liu (2007) showed the positive effects of problem-solving instruction
using personalized computers on fourth-grade students. Athanasios and
loannidou (2012), by examining a decade of artificial intelligence
applications in special education, stated that Al tools have been
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successfully used to address challenges in the field of special education.
Walkington (2013), in an experimental study involving 145 students,
found that personalizing algebra instruction through intelligent
technologies enables students to form more accurate and meaningful
models of word problems and facilitates algebraic symbolization. Pai et
al. (2021) reported the effectiveness of teaching multiplication and
division concepts using an intelligent tutoring system for elementary
school students. Rajendran et al. (2018) showed that students who use
intelligent tutoring systems to learn mathematics experience lower
levels of frustration in learning. Garg and Sharma (2020), by examining
how Al affects the education of students with special needs, concluded
that such technologies can make the educational and learning process
easier for individuals with special needs.

Methodology

This developmental and exploratory study with applied objectives
aimed to design and implement an Al-based educational intervention to
enhance mathematics learning in students with learning disabilities.
The research employed a quasi-experimental design using a pre-test—
post-test method with a control group. The statistical population
included students in grades 4 to 6 with mathematical learning
disabilities in Mahidasht County, Kermanshah Province, during the
2023-2024 academic year. Initially, students performing below the
25th percentile were identified, and then the Bryant et al. (2000) scale
was used for more accurate diagnosis. This scale was distributed
electronically to teachers and completed for 127 students. Ultimately,
45 students were identified as having mathematical learning
disabilities. From these, 20 students with access to online learning were
randomly assigned to experimental and control groups. The data
collection tools included a researcher-developed mathematics problem-
solving test, designed in collaboration with teachers, and a problem-
solving skill scale based on Polya’s model, revised and validated by
Ahdhianto et al. (2020). The test consisted of four components:
understanding the problem, planning the solution, executing the plan,
and drawing conclusions. Content validity of the instruments was
confirmed by education experts, and their reliability was assessed using
the test-retest method, yielding a Cronbach’s alpha of 0.91. The Bryant
scale also demonstrated high reliability in its original sources.

Results

The results showed that the students in the experimental group
outperformed those in the control group in all criteria, including
understanding the problem, planning a solution, solving the problem
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according to the designed plan, drawing conclusions, and overall
mathematical problem-solving performance.

Conclusion

The present study indicates that the use of an integrated teaching
approach combined with artificial intelligence can have a significant
impact on improving the learning process of students, especially those
with learning disabilities in mathematics. Artificial intelligence, with its
ability to personalize education based on individual needs and abilities,
enables students to progress at their own pace and focus more on
difficult concepts. Additionally, the immediate and continuous
feedback provided by intelligent educational systems facilitates quick
error correction and enhances the quality of learning. Moreover, the use
of gamification and interactive environments increases the engagement
of learners and reduces their frustration, ultimately improving their
attitudes toward mathematics. These systems also strengthen critical
thinking and problem-solving skills by helping students approach the
learning process in a more structured and in-depth manner. Therefore,
the integration of artificial intelligence technology into educational
processes can play an effective role in enhancing the quality of teaching
and learning and serves as an efficient and effective solution, especially
for students with special needs.
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