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Introduction: Specific Learning Disorder with impairment in mathematics is one of
the most prevalent neurodevelopmental disorders and is associated with deficits in
underlying cognitive processes, particularly executive functions. Given the critical
role of executive functions in regulating goal-directed behavior, information
processing, and problem-solving, designing interventions based on these functions
may represent an effective approach to improving the academic performance of these
students. Therefore, present study aimed to develop and validate educational package
based on executive functions for students with Specific Learning Disorder with
impairment in mathematics.

Methods: This study employed mixed-methods design (qualitative—quantitative). In
qualitative phase, using a grounded theory approach, components of educational
package were identified through systematic analysis of scientific literature and semi-
structured interviews with 18 experts in psychology and learning disabilities. data
were analyzed using open, axial, and selective coding.

Results: Structure of educational package was developed in the form of eight
targeted 90-minute sessions. In quantitative phase, content validity of package was
evaluated using the Content Validity Ratio (CVR) based on judgments of six subject-
matter experts. The qualitative findings led to identification of key executive function
components, including selective attention, working memory, response inhibition,
cognitive flexibility, planning, and performance monitoring, which were organized
into a structured educational package. The quantitative findings indicated that all
components demonstrated satisfactory content validity, and obtained indices
reflected a high level of expert agreement regarding scientific adequacy and
structural coherence of educational package.

Conclusion: Developed package demonstrates sufficient conceptual coherence and
scientific validity and may serve as an evidence-based framework for cognitive-
oriented interventions in field of learning disabilities.
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Extended Abstract

Introduction

Specific Learning Disorder (SLD) with impairment in mathematics, commonly referred to as mathematical learning
disorder or dyscalculia, is a neurodevelopmental condition characterized by persistent difficulties in acquiring and
applying mathematical skills, despite adequate educational opportunities and the absence of intellectual disability or other
primary explanations. Students with this disorder may experience substantial difficulties in understanding numerical
concepts, retrieving arithmetic facts, performing calculations, recognizing mathematical relationships, and solving
mathematical problems. These difficulties can negatively affect academic achievement, classroom participation,
motivation, self-confidence, and students' overall educational experiences. Given the complexity of mathematical
learning, increasing attention has been directed toward identifying the cognitive and neuropsychological processes
underlying mathematical difficulties, particularly executive functions. Executive functions are a set of higher-order
cognitive processes that facilitate goal-directed behavior, self-regulation, and adaptive responses to complex situations.
These functions are essential for planning, organizing information, maintaining task-related goals, monitoring
performance, and adjusting behavior in response to changing demands. Several core executive functions are particularly
relevant to mathematical learning, including selective attention, working memory, response inhibition, cognitive
flexibility, planning, and performance monitoring. Selective attention enables students to focus on relevant mathematical
information while ignoring distracting stimuli. Working memory supports the temporary storage and manipulation of
numerical information, intermediate calculation results, and procedural steps. Response inhibition helps students suppress
impulsive or inappropriate responses, while cognitive flexibility allows them to shift between mathematical strategies and
adapt to different problem-solving demands. Furthermore, planning facilitates the organization of multistep mathematical
tasks, and performance monitoring enables students to identify errors, evaluate their progress, and modify ineffective
strategies. Deficits in these executive processes may contribute to the persistent mathematical difficulties experienced by
students with specific learning disorders. For example, limitations in working memory can interfere with mental
calculations and the simultaneous processing of numerical information, whereas difficulties in inhibitory control may
increase susceptibility to irrelevant information and careless errors. Similarly, weaknesses in cognitive flexibility and
planning may restrict students' ability to select appropriate problem-solving strategies and complete complex
mathematical tasks efficiently. Therefore, interventions that explicitly address executive functioning may provide a
promising framework for supporting students with mathematical learning difficulties. Although various educational and
cognitive interventions have been developed to improve mathematical performance, there remains a need for systematic,
theoretically grounded, and professionally validated educational packages that integrate multiple executive function
components into a structured intervention framework. Accordingly, the present study aimed to develop and validate an
executive function-based educational package for students with Specific Learning Disorder with impairment in
mathematics. Using a mixed-methods approach, the study sought to identify the essential executive function components
through a systematic examination of scientific literature and semi-structured interviews with specialists in psychology
and learning disorders. Subsequently, the proposed educational package was developed and its content validity was
evaluated through expert judgments and the Content Validity Ratio (CVR). The ultimate objective was to provide a
scientifically grounded and structured educational framework that could inform future cognitive-based interventions for
students experiencing mathematical learning difficulties.

Methods

This study employed mixed-methods design (qualitative—quantitative). In qualitative phase, using a grounded theory
approach, components of educational package were identified through systematic analysis of scientific literature and
semi-structured interviews with 18 experts in psychology and learning disabilities. data were analyzed using open, axial,
and selective coding.

Results

Structure of educational package was developed in the form of eight targeted 90-minute sessions. In quantitative phase,
content validity of package was evaluated using the content validity ratio (CVR) based on judgments of six subject-matter
experts. The qualitative findings led to identification of key executive function components, including selective attention,
working memory, response inhibition, cognitive flexibility, planning, and performance monitoring, which were organized
into a structured educational package. The quantitative findings indicated that all components demonstrated satisfactory
content validity, and obtained indices reflected a high level of expert agreement regarding scientific adequacy and
structural coherence of educational package.
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Conclusion

The present study aimed to develop and validate an educational package based on executive functions for students with
Specific Learning Disorder with impairment in mathematics. The findings of the qualitative phase identified six major
executive function components considered relevant to the cognitive and educational needs of these students: selective
attention, working memory, response inhibition, cognitive flexibility, planning, and performance monitoring. These
components were systematically integrated into a structured educational package consisting of eight purposeful sessions,
each lasting 90 minutes. The results of the quantitative validation phase further indicated that the proposed components
and educational content demonstrated satisfactory content validity, as assessed through the Content Validity Ratio (CVR)
and the judgments of six subject-matter experts. Mathematical learning involves more than the acquisition of numerical
knowledge and computational procedures; it also requires the coordinated operation of several cognitive processes that
support information processing, behavioral regulation, and problem-solving. Difficulties in selective attention may
interfere with the identification of relevant numerical information, while limitations in working memory can disrupt the
retention and manipulation of intermediate calculation results. Similarly, insufficient inhibitory control may contribute to
impulsive responses and computational errors. Cognitive flexibility is necessary for adapting to different mathematical
strategies, whereas planning and performance monitoring support the organization, evaluation, and correction of multistep
problem-solving activities. Accordingly, addressing these interconnected processes within an integrated educational
framework may provide a theoretically meaningful approach to supporting students with mathematical learning disorders.
From an educational and clinical perspective, the developed package may offer a useful resource for psychologists, special
education teachers, learning disorder specialists, and other professionals working with students who experience persistent
mathematical difficulties. Its structured session-based format provides an organized framework for delivering activities
directed toward specific executive function components. Furthermore, the integration of expert feedback into the
development process strengthens the content relevance and professional acceptability of the proposed educational
materials. The package may therefore serve as a preliminary framework for designing individualized educational support
and cognitive-oriented interventions in specialized educational settings. Nevertheless, several considerations should be
taken into account when interpreting the findings. Content validity demonstrates the extent to which the components and
activities are considered relevant and appropriate by experts; however, it does not independently establish the package's
effectiveness in improving executive functioning or mathematical achievement. In addition, the relatively small number
of experts involved in the quantitative validation phase should be considered when generalizing the findings. Future
research should investigate the practical applicability and intervention outcomes of the package through experimental and
quasi-experimental designs involving larger and more diverse student samples. It is also recommended that subsequent
studies examine changes in specific executive function abilities, mathematical performance, academic engagement, and
the maintenance of potential intervention effects over time. In conclusion, the developed educational package
demonstrates satisfactory conceptual organization and content validity and provides a structured, theoretically informed
framework for executive function-based interventions in students with Specific Learning Disorder with impairment in
mathematics. It may serve as a foundation for future empirical investigations and the development of evidence-informed
educational practices in the field of specific learning disorders.
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