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ABSTRACT 

This article explores the neuropsychological approach to teaching mental arithmetic in 

elementary school children, focusing on how understanding brain functions can enhance 

learning experiences. By examining the key cognitive functions involved—such as working 

memory, attention, and number sense—this approach provides insights into improving 

mathematical learning outcomes for early learners. The article delves into practical 

neuropsychological strategies that can be employed during math lessons to boost cognitive 

skills and address individual differences among students. Emphasis is placed on how these 

methods can improve cognitive and academic performance, increase motivation and interest in 

mathematics, and effectively support students facing learning challenges. The findings highlight 

the importance of neuropsychological methods in creating an inclusive and supportive learning 

environment that nurtures a deep understanding of mental arithmetic. Ultimately, the article 

provides recommendations for educators to integrate neuropsychological strategies into their 

teaching practices to enhance the effectiveness of math education in elementary schools. 

 

KEYWORDS: neuropsychological approach, mental arithmetic, elementary education, 

cognitive development, working memory, attention and focus, number sense, math teaching 

strategies, learning difficulties, early childhood education. 

 

INTRODUCTION 

Mental arithmetic plays a critical role in elementary education. It not only enhances a child’s 

numerical skills but also improves cognitive abilities such as memory, focus, and problem-

solving. Teaching children to perform calculations mentally helps them understand 

mathematical concepts deeply and develop a natural number sense, which is the foundation for 

further mathematical learning. In elementary school, mental arithmetic exercises are used to 

strengthen basic skills, improve quick-thinking abilities, and encourage independent learning. 

Despite its importance, mental arithmetic is often seen as challenging for many young learners, 

which is where innovative teaching approaches, such as neuropsychology, can help address 

these challenges. 

Neuropsychological approaches in education integrate knowledge about how the brain works 

to optimize learning experiences. This approach focuses on understanding how different parts 

of the brain contribute to learning and identifying ways to strengthen cognitive functions to 

improve learning outcomes. Applying neuropsychology in teaching can address individual 

differences in children’s learning capacities, including how they perceive, process, and retain 

mathematical information. In teaching mental arithmetic, the neuropsychological approach 

emphasizes developing cognitive skills like working memory, processing speed, and visual-
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spatial abilities—critical components for successfully understanding and manipulating 

numbers mentally. This makes the neuropsychological approach a powerful tool in enhancing 

the overall quality and effectiveness of math education for young learners. 

The objective of this article is to explore how neuropsychological techniques can be effectively 

applied in math lessons to teach mental arithmetic to elementary school children. Specifically, 

this article will delve into the cognitive processes involved in mental arithmetic and how these 

processes can be supported and enhanced through targeted activities and teaching strategies. 

It will provide educators with practical insights into neuropsychological concepts and 

demonstrate how to incorporate these methods in the classroom to foster better learning 

outcomes in young learners. The scope includes discussing specific neuropsychological 

techniques, practical classroom applications, and the potential benefits and challenges of 

implementing this approach. By the end of the article, educators should have a clearer 

understanding of how to use neuropsychological principles to enhance mental arithmetic 

learning among their students. 

Neuropsychology is the study of how brain functions relate to behaviors and cognitive 

processes. When applied to education, neuropsychology seeks to understand how different 

areas of the brain support learning and how educators can tailor teaching methods to optimize 

cognitive development. In the context of education, it involves using insights from brain 

research to create strategies that support effective learning by addressing students' individual 

needs and cognitive abilities. This approach helps educators recognize learning difficulties 

rooted in neurological processes and allows them to apply techniques that foster brain 

development, making learning more efficient and meaningful. By integrating neuropsychology 

into education, teaching can be adjusted to suit each child's cognitive capabilities, thereby 

making it more personalized and effective. 

Learning mathematics requires a complex interplay of several cognitive processes. Cognitive 

skills such as working memory, attention, visual-spatial reasoning, and logical thinking play key 

roles in understanding and performing mathematical tasks. For mental arithmetic, children 

need to hold numbers in their working memory, manipulate them, and retrieve previously 

learned facts quickly. Attention is critical for maintaining focus during calculations, while 

visual-spatial skills help children conceptualize numerical relationships and understand 

quantities. Neuropsychology helps identify the strengths and weaknesses of these cognitive 

processes in individual learners, allowing educators to adapt their instruction to improve areas 

that need development. Understanding how these cognitive processes interact during learning 

can provide valuable insights into how to design effective math lessons that foster the 

development of these skills, thereby improving overall mathematical competency. 

In the early years of education, children’s brains are still developing, and their learning 

experiences can significantly shape cognitive abilities. Neuropsychological strategies are 

particularly relevant for early learners as they focus on building a strong foundation for 

cognitive skills that are essential for academic success. By incorporating activities that 

stimulate multiple areas of the brain—such as those targeting working memory, attention, and 

auditory and visual processing—educators can support the holistic development of mental 

arithmetic skills. These strategies help children develop the mental flexibility to approach 

arithmetic problems creatively, enhance their ability to retain and manipulate numbers, and 

foster a growth mindset toward learning mathematics. For instance, neuropsychologically-
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based games and multi-sensory activities not only make math learning enjoyable but also 

actively engage different parts of the brain, leading to better understanding and retention. Thus, 

adopting a neuropsychological approach in early education ensures that children build a solid 

foundation for both academic and cognitive growth. 

Mental arithmetic relies on a combination of multiple cognitive functions that enable children 

to process, retain, and manipulate numerical information. Understanding these cognitive 

functions can help educators create more effective teaching strategies tailored to support 

students' needs. 

Working memory is a crucial cognitive component in mental arithmetic as it allows students to 

temporarily hold and manipulate numbers in their minds. For instance, when children solve 

multi-step problems, they need to keep intermediate results in mind while continuing with 

calculations. A strong working memory enables students to perform complex operations 

without losing track of the steps. Children with limited working memory often struggle to 

remember numbers, which can lead to errors in calculations and hinder their ability to solve 

arithmetic problems efficiently. 

Attention and focus are essential for mental arithmetic, especially as arithmetic requires 

sustained concentration to ensure accurate calculations. Students must focus on the problem 

at hand, resist distractions, and maintain mental effort throughout the process. Divided or 

inadequate attention can lead to computational mistakes, missed steps, or incomplete answers. 

Neuropsychological strategies that improve attention—such as breaking tasks into smaller 

parts, using focused activities, and incorporating movement—can help strengthen a child's 

ability to stay engaged during arithmetic tasks. 

Number sense refers to an intuitive understanding of numbers, their relationships, and how 

they can be manipulated. It is a foundational skill that allows children to recognize numerical 

patterns, estimate, and understand the magnitude of numbers. Strong number sense helps 

students develop a flexible approach to problem-solving and enhances their confidence when 

working with numbers. Weak number sense, on the other hand, can lead to difficulties in 

understanding even basic arithmetic concepts, making learning mental arithmetic particularly 

challenging. Activities that involve comparing quantities, estimating results, or visualizing 

number lines can improve number sense and are integral to teaching mental arithmetic. 

In early learners, neurodevelopmental differences can significantly impact their ability to 

understand and perform mental arithmetic. Children's cognitive abilities develop at different 

rates, and individual differences in working memory capacity, attention span, and processing 

speed may affect their readiness to engage in mental arithmetic. For example, some children 

may find it challenging to remember sequences of numbers or struggle with maintaining 

attention long enough to complete a calculation. Neuropsychological approaches help in 

recognizing these individual differences and adapt the learning environment accordingly. 

Educators can use differentiated instruction and employ varied teaching methods, such as using 

visual aids or hands-on activities, to support children with different neurodevelopmental 

profiles. 

Mental arithmetic can be challenging for many students, especially in the early stages of 

learning. Common challenges include difficulty retaining numbers due to limited working 

memory, becoming distracted easily, and struggling to make connections between numerical 

concepts due to a lack of number sense. For instance, students may be able to calculate numbers 
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using paper and pencil but struggle to solve similar problems mentally because they cannot 

hold multiple pieces of information at once. Additionally, students with attention difficulties 

often make careless mistakes or find it hard to concentrate for long periods. Understanding 

these challenges and employing strategies to target specific cognitive deficits can significantly 

improve students' abilities in mental arithmetic. For example, providing scaffolding for 

memory tasks or offering tools to help students stay focused can help them overcome these 

obstacles and build confidence in their mathematical skills. 

One of the significant benefits of using a neuropsychological approach in teaching mental 

arithmetic is the enhancement of both cognitive and academic performance. By incorporating 

strategies that stimulate different parts of the brain, children can improve key cognitive 

functions such as working memory, attention, and visual-spatial reasoning. These improved 

cognitive skills directly translate into better performance in mental arithmetic, allowing 

students to retain and manipulate numbers more efficiently. The neuropsychological approach 

targets the underlying cognitive processes essential for mathematical thinking, thereby 

equipping students with the skills needed to perform arithmetic operations quickly and 

accurately. As these cognitive processes develop, students often demonstrate improved 

abilities in other academic subjects as well, as many of these skills—such as memory and 

problem-solving—are transferable across various areas of learning. 

Another crucial advantage of the neuropsychological approach is its ability to enhance 

students' motivation and interest in mathematics. Many children develop math anxiety or 

negative attitudes towards mathematics, especially if they struggle with concepts like mental 

arithmetic. Neuropsychological strategies often incorporate engaging, multi-sensory activities 

that make learning more enjoyable and accessible. These activities not only make lessons more 

interactive but also help students experience small successes that build their confidence in their 

mathematical abilities. The use of games, visual aids, and hands-on exercises makes learning 

arithmetic more playful and less intimidating, which can significantly increase students' 

willingness to participate and their curiosity about mathematical concepts. When students feel 

that math is achievable and fun, they are more likely to stay motivated, make a greater effort, 

and maintain a positive attitude towards learning. 

The neuropsychological approach is highly effective in addressing specific learning difficulties 

related to mental arithmetic. Children may struggle with math due to a variety of underlying 

cognitive issues, such as weak working memory, difficulty maintaining attention, or challenges 

with processing speed. Neuropsychological techniques are designed to identify these specific 

challenges and provide targeted interventions that can help students overcome them. For 

instance, exercises that strengthen working memory can help children hold numbers in their 

minds for longer periods, while activities designed to improve focus can enhance their ability 

to stay on task during arithmetic exercises. This personalized approach allows educators to 

provide additional support to students who need it, ensuring that no child is left behind in their 

learning journey. By addressing these individual learning needs, the neuropsychological 

approach helps create an inclusive learning environment where every student has the 

opportunity to succeed in mathematics. 

The neuropsychological approach in teaching mental arithmetic to elementary school children 

provides an innovative and effective way to enhance learning outcomes by focusing on how the 

brain processes mathematical information. By understanding and supporting key cognitive 
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functions such as working memory, attention, and number sense, educators can tailor their 

teaching strategies to meet the diverse needs of young learners. This approach not only helps 

improve students' arithmetic skills but also supports the development of essential cognitive 

abilities that are crucial for overall academic success. 

The use of neuropsychological methods has shown clear benefits in improving both cognitive 

and academic performance, enhancing motivation and interest in mathematics, and addressing 

specific learning difficulties. By engaging students with interactive, multi-sensory activities, 

educators can foster a positive attitude towards math, reduce anxiety, and encourage active 

participation. This can ultimately lead to a deeper understanding of mathematical concepts and 

more confident learners. 

For effective implementation, it is essential for teachers to be equipped with knowledge of 

neuropsychological principles and to adapt their instruction based on students' individual 

needs. Moving forward, greater emphasis should be placed on training educators in these 

methods and integrating them into classroom practice to provide a supportive learning 

environment that benefits all students. The neuropsychological approach represents a 

significant advancement in education, ensuring that each child has the opportunity to thrive in 

mathematics by addressing their unique cognitive profiles. 

 

CONCLUSION 

In conclusion, the neuropsychological approach is a promising direction for enhancing early 

mathematical education. Its emphasis on understanding cognitive processes and adapting 

teaching methods accordingly can transform how mental arithmetic is taught, providing young 

learners with the tools they need to succeed in mathematics and beyond. 
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