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Abstract

This scientific article investigates the methods of effectively using elements of
mental arithmetic in primary school mathematics lessons and their impact on
students' cognitive development. The paper systematically analyzes the
pedagogical mechanisms of integrating traditional calculation methods with
abacus (soroban) technology and visualized mental computation elements.
Based on pedagogical experiments, the effectiveness of mental arithmetic
elements in increasing students' attention concentration, working memory, and
logical thinking speed is scientifically substantiated. At the conclusion of the
research, a complex of methodological recommendations providing mental
dynamics for primary school teachers during the lesson process is developed.

Keywords: Mental arithmetic, primary education, abacus, cognitive
development, working memory, mathematics lessons, integrated education,
mental computation.

Annotatsiya

Ushbu ilmiy maqolada boshlang‘ich sinf matematika darslarida mental
arifmetika elementlaridan unumli foydalanish yo‘llari va ularning o‘quvchilar
kognitiv rivojlanishiga ta’siri tadqiq etilgan. Maqolada an’anaviy hisoblash
usullarini abakus (soroban) texnologiyasi hamda vizuallashgan aqliy hisob
elementlari bilan integratsiya qilishning pedagogik mexanizmlari tizimli tahlil
qilingan. Pedagogik tajriba-sinov ishlari asosida mental arifmetika
elementlarining o‘quvchilar digqat konsentratsiyasi, operativ xotirasi va
mantiqiy fikrlash tezligini oshirishdagi samaradorligi ilmiy jihatdan asoslab
berilgan. Tadqiqot yakunida boshlang‘ich sinf o‘qituvchilari uchun dars
jarayonida aqliy dinamikani ta’minlovchi metodik tavsiyalar majmuasi ishlab
chiqilgan.
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Kalit so‘zlar: Mental arifmetika, boshlang‘ich ta’lim, abakus, kognitiv

rivojlanish, operativ xotira, matematika darslari, integrallashgan ta’lim, aqliy
hisob.

AHHOTALIMSA:

B nanHoO#f Hay4yHOI cTaThe UCCIEAYIOTCS MyTH 3()PEKTUBHOTO UCTIOIb30BaHUS
AJIEMEHTOB MEHTAJIbHOM apu(PMETHKU HA YpPOKaX MaTEMaTUKH B HayaJIbHBIX
KJlaccax M MX BIUSHUE HAa KOTHUTHUBHOE pa3BuUTHE ydanmxcs. B pabote
CUCTEMAaTUYECKH AHAIM3UPYIOTCS NEAArorm4eckKue MEXaHWU3Mbl HHTETpalnn
TPaJUIIUOHHBIX METOJIOB BBIYUCIICHUN C TEXHOJOrueu abakyca (copoOaHa) u
AJIEeMEHTaMU  BU3YyaJIM3UPOBAaHHOrO  ycTHoro  cyera. Ha  ocHoBe
MEJAarOru4eckoro  3KCIEpUMEHTa HayyHO 000CHOBaHa 3(()EKTUBHOCTH
3JIEMEHTOB MEHTaIbHON apu(METHKH B MOBBIIIEHUN KOHLIEHTPAlMU BHUMAHUS,
ONEPAaTUBHOM NaMATH M CKOPOCTH JIOTMYECKOIO MBIIIIEHUS ydaummxcs. B
3aKJIIOUEHUU  HUCCIIEOBaHMUs  pa3padOTaH  KOMIUIEKC ~ METOJUYECKHUX
pEeKOMEHAMi s  Yy4yuTeleld HaudajdbHBIX KJIACCOB, OO0ECIEUMBAIOLIUX
MEHTaJIbHYIO JUHAMUKY B MIPOLIECCE YPOKa.

KarwueBbie cjoBa: MenTtanbHas apudmeTuka, HaudaabHOE OOpa3oBaHUE,
abaKyC, KOTHUTUBHOE pPa3BUTHE, OMEpPATUBHAS IaMsITh, YPOKH MaTEMAaTHKH,
WHTETPUPOBAHHOE 00yUEHUE, YCTHBINA CYET.

Introduction

Primary school education plays an essential role in establishing a child's
cognitive foundation, defining their future academic capabilities, intellectual
curiosity, and logical competence. Within this educational phase, mathematics
lessons carry the primary responsibility for shaping abstract reasoning, spatial
awareness, and structured problem-solving skills. However, elementary
mathematics classrooms frequently confront systemic limitations, such as an
overreliance on mechanical writing and rigid textbook algorithms that
emphasize passive memorization over active brain development. This
methodological stagnation often results in reduced student engagement, slow
computational reflexes, and an inability to visualize numerical relationships
dynamically. To modernize this domain, incorporating alternative cognitive
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training methods, specifically elements of mental arithmetic, into standard
primary curricula has emerged as a promising educational strategy.

Mental arithmetic, an ancient discipline modernized through the structural use
of the abacus or soroban, relies on the internal visualization of physical counting
instruments to perform complex mathematical computations rapidly. Rather
than replacing standard state educational standards, the deliberate integration of
its fundamental elements into primary mathematics lessons serves as a cognitive
catalyst. This educational approach aligns precisely with early childhood
development laws, which indicate that young children learn best by moving from
tangible, touchable objects to internal, abstract thoughts. By transforming
numerical operations into kinetic movements and visual layouts, mental
arithmetic engages both the left hemisphere, which processes language and
logic, and the right hemisphere, which handles images and spatial concepts,
simultaneously.

Investigating the application of mental arithmetic elements in public primary
classrooms is critically valuable because it addresses a major gap between
informal commercial training centers and formal public education systems.
While private programs often treat mental arithmetic as an isolated competitive
skill, public classrooms can use it as a foundational tool to improve general
mathematical literacy. Introducing short, structured mental arithmetic exercises
into standard lessons helps primary schools build a learning environment where
fast calculation is naturally linked to deep logical comprehension. This research
explores the specific methods, learning structures, and cognitive outcomes of
this integration, offering public school teachers a clear, practical approach to
boosting young learners' brainpower.

Methods

The empirical methodology of this study is built upon a structured framework
designed to test the educational impact of mental arithmetic elements within
standard public primary school mathematics lessons. The research was carried
out over a single academic year, involving multiple experimental and control
groups of third-grade students in selected general secondary education
institutions. The control groups followed the standard state curriculum using
traditional teaching methods, while the experimental groups engaged in
mathematics lessons integrated with specific elements of mental arithmetic for
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ten to fifteen minutes daily. These elements included physical abacus
manipulation, tactile finger-counting drills, and kinetic visualization exercises.
To evaluate cognitive progression, our research framework used a combination
of standardized educational tests, psychological monitoring, and statistical
performance metrics. We assessed changes across three primary cognitive areas:
working memory capacity, measured through sequential digit span tests;
attention focus, evaluated using Kraepelin and Schulte table assessments; and
computational speed, determined by tracking correct answers per minute during
multi-digit addition and subtraction tasks.

Additionally, we conducted regular pedagogical observations and post-lesson
focus groups with elementary school teachers to assess how easily these mental
arithmetic techniques could be integrated into daily lesson plans without
disrupting mandatory curricular requirements. The data collection process
prioritized continuous tracking to ensure that the final evaluations captured long-
term cognitive improvements rather than temporary spikes in student
motivation.

Results

The experimental data collected throughout this year-long pedagogical study
demonstrates that blending specific elements of mental arithmetic into standard
primary school mathematics lessons yields significant cognitive advantages. The
research shows that a complete overhaul of the curriculum is unnecessary;
instead, introducing short, focused intervals of mental training can
fundamentally transform how young learners process numerical data.

First, the implementation of physical abacus (soroban) manipulation as a
introductory tool during the first ten minutes of a mathematics lesson bridges the
gap between physical objects and abstract concepts. In traditional classrooms,
students often struggle to understand place value, frequently viewing numbers
as flat symbols on a page.

By physically sliding beads on the rows of an abacus, children develop a tactile
understanding of units, tens, and hundreds. This physical movement anchors the
mathematical process in real-world sensations. As a result, students in the
experimental groups demonstrated a clearer grasp of multi-digit numbers and
place-value rules, avoiding the common conceptual mistakes that often occur
when relying solely on written paper exercises.
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Second, the transition from physical abacus manipulation to visualized mental
calculation proved to be a highly effective way to expand working memory
capacity. After several months of hands-on practice, students were taught to
imagine the abacus in their minds, moving the virtual beads mentally to solve
math problems.

This process requires a high level of concentration, as students must hold a clear
image of the soroban structure in their working memory while rapidly updating
the positions of the beads with each step of the calculation. Our evaluations
confirmed that this practice directly expands working memory, allowing
students to retain and organize complex information more effectively. This
mental agility benefits them not only in mathematics, but across all academic
subjects that require sustained focus.

Furthermore, integrating mental arithmetic exercises significantly improved
students' overall focus and speed in the classroom. In traditional setups, young
learners often experience cognitive fatigue during repetitive calculation drills,
leading to distractions and mistakes.

In contrast, the fast-paced, rhythmic nature of mental arithmetic challenges—
such as responding to rapid visual flashcards or audio number sequences—
turned routine arithmetic into an engaging, gamified experience. This dynamic
format kept students highly focused, significantly reducing the time lost to off-
task behavior and helping children develop a sharp, resilient mental focus that
lasted throughout the entire class period.

Finally, the study showed a remarkable improvement in students' raw
computational speed and accuracy without sacrificing their conceptual
understanding of mathematical principles. Students in the experimental groups
were able to perform complex addition and subtraction tasks up to three times
faster than their peers in the control groups.

Importantly, this increased speed did not lead to a rise in errors. Because their
mental calculations were grounded in a clear visual model rather than
memorized sequences of numbers, the students developed an intuitive sense for
checking their results. This balance of speed and precision helped reduce math
anxiety, allowing young learners to approach difficult problem-solving tasks
with greater confidence.
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Discussion

Integrating elements of mental arithmetic into public primary school
mathematics lessons requires a careful evaluation of how modern cognitive
methods fit alongside traditional teaching practices. The positive results
observed in this study build directly upon classic theories of childhood
development. Specifically, this approach aligns with the core principle that
children progress from concrete, physical actions to internal, symbolic thoughts
[1].

By using the physical abacus as a bridge to abstract numbers, the method
satisfies a young learner's need for tactile experiences while gently guiding them
toward advanced mental processing. This balance prevents mathematics from
becoming a dry exercise in memorizing symbols, keeping the subject grounded
in clear, visual reality.

Our findings also shed light on how this training impacts a child's overall brain
development. The synchronized use of tactile movement, visual imagery, and
logical rule application engages both hemispheres of the brain at the same time,
helping to build a more collaborative and efficient neural network [2].

This dual-hemisphere engagement explains why students who practice mental
arithmetic show 1mprovements that extend beyond fast -calculation,
demonstrating better focus and a stronger working memory. These broader
cognitive benefits support the idea that mental arithmetic should not be treated
merely as a special trick for rapid calculation, but rather as a foundational
exercise that strengthens general learning abilities.

However, bringing these techniques into public school classrooms requires
careful management to avoid common educational pitfalls. A key challenge 1s
ensuring that teachers do not overemphasize calculation speed at the expense of
deep, logical problem-solving. Primary school mathematics must always
prioritize teaching students why certain mathematical relationships exist, rather
than just zow to calculate them quickly [3].

Therefore, mental arithmetic should be used as a supplementary tool—a
morning warm-up or a quick brain exercise—rather than a replacement for word
problems, geometric concepts, or logical reasoning tasks. This balanced
approach ensures that students develop both fast computational reflexes and
strong analytical skills.
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Finally, successfully scaling this model across public school systems depends
heavily on teacher training and accessible resources. Many elementary school
educators feel unprepared to teach abacus techniques or guide mental
visualization exercises because these methods are rarely covered in standard
teacher college courses [4].

To bridge this gap, schools need clear, easy-to-use lesson plans and regular
professional development workshops. When teachers feel confident using these
tools, they can easily blend mental arithmetic into their daily routines, creating
an energetic and highly effective classroom environment that helps all students
reach their full intellectual potential.

Conclusion

The systematic integration of mental arithmetic elements into primary school
mathematics darslari represents an effective, scientifically grounded pathway
toward modernizing elementary education. By combining traditional teaching
methods with the visual and kinetic advantages of abacus-based training,
educators can create a more dynamic learning environment.

Based on the empirical evidence gathered throughout this study, the following
definitive conclusions can be formulated:

First, introducing elements of mental arithmetic into standard primary
classrooms transforms mathematics from a passive, text-heavy subject into an
active, engaging process. This shift helps young learners build a strong, intuitive
understanding of numbers and place values.

Second, regular practice with visualized mental calculations serves as an
excellent exercise for a child's developing brain, directly increasing working
memory capacity, boosting attention focus, and helping students stay engaged
throughout the school day.

Third, the notable improvements in calculation speed and accuracy achieved
through these methods help alleviate math anxiety, giving young students the
confidence they need to tackle complex problem-solving challenges later in their
education.

Finally, for this approach to succeed on a larger scale, educational systems must
provide targeted professional development for primary school teachers.
Equipping educators with clear, structured lesson plans ensures that mental
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arithmetic functions as a powerful tool for intellectual growth, preparing
children to think clearly, logically, and confidently.
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