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Abstract

Students frequently face challenges when performing operations on algebraic expressions,
including addition, subtraction, and multiplication. These difficulties often result in increased
computational time and a higher likelihood of errors, ultimately affecting both accuracy and
confidence in problem-solving. This study presents the development of a novel educational
tool inspired by principles of Vedic Mathematics to simplify algebraic operations and enhance
computational efficiency. The proposed tool is designed to provide a structured and intuitive
approach to solving algebraic problems, enabling learners to process expressions more quickly
while maintaining accuracy. By incorporating simplified techniques and step-wise strategies,
the tool reduces cognitive load and supports better conceptual understanding of algebraic
manipulation. Experimental implementation of the tool in classroom environments
demonstrates significant improvements in students’ performance. The results indicate
enhanced calculation speed, reduced error rates, and increased student engagement during
problem-solving activities. Learners were also observed to develop greater confidence and
clarity in handling algebraic expressions. The findings suggest that integrating Vedic
Mathematics-based methodologies into contemporary educational practices can substantially
improve the effectiveness of algebra learning. Such tools have the potential to make algebraic
computations faster, more reliable, and more accessible, thereby contributing to improved
academic outcomes and a more engaging learning experience.
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Introduction

Algebra is a fundamental branch of mathematics that forms the basis for advanced studies in
science, engineering, and technology. Despite its importance, many students encounter
significant difficulties when performing operations on algebraic expressions. Basic operations
such as addition, subtraction, and multiplication often become time-consuming and prone to
errors, particularly for school-level learners. These challenges can negatively impact students’
confidence, reduce their interest in mathematics, and hinder overall academic performance.
Traditional teaching methodologies in algebra largely emphasize procedural steps and rule-
based problem-solving. While these approaches provide a systematic framework, they may not
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always promote intuitive understanding or computational efficiency. As a result, students
frequently rely on memorization rather than comprehension, leading to increased mistakes and
longer solution times. This situation highlights the need for innovative instructional strategies
that can simplify algebraic computations while preserving conceptual clarity[1][2].

In this context, Vedic Mathematics emerges as a promising alternative. Originating from
ancient Indian mathematical techniques, Vedic Mathematics focuses on simplicity, speed, and
accuracy through the use of concise methods and mental calculation strategies. These
techniques have gained attention in modern education for their potential to enhance
computational efficiency and improve learners’ engagement with mathematical concepts.
Inspired by the principles of Vedic Mathematics, this research proposes the development of a
novel educational tool designed to assist students in performing algebraic operations more
effectively[3]. The tool aims to provide a structured and intuitive approach that minimizes
computational complexity, reduces error rates, and enhances students’ conceptual
understanding. The primary objective of this study is to design, implement, and evaluate the
effectiveness of the proposed tool in improving students’ performance in algebra. Specifically,
the research focuses on assessing its ability to reduce calculation time, minimize errors, and
foster better learning outcomes. By integrating traditional mathematical wisdom with
contemporary educational practices, this work seeks to make algebra more accessible, efficient,
and engaging for learners. Furthermore, previous studies have explored the impact of Vedic
Mathematics on students’ learning, particularly in terms of speed, accuracy, and conceptual
understanding. Building upon these findings, the present study contributes to the field by
introducing a practical tool that bridges the gap between theoretical techniques and classroom
application[4].

Literature Review
1. Impact on Speed and Accuracy

Research studies indicate that Vedic Mathematics plays a significant role in enhancing
computational speed and reducing errors among students. A study conducted by Reddy (2014)
reported that students who applied Vedic techniques were able to perform calculations more
quickly and with higher accuracy compared to those using conventional methods. Similarly,
experimental research findings suggest that Vedic methods are more effective than traditional
approaches in improving students’ academic achievement in mathematics. These results
highlight the potential of Vedic Mathematics as an efficient and reliable alternative for
simplifying mathematical computations and strengthening students’ problem-solving
abilities[5].

2. Improvement in Conceptual Clarity

Several studies emphasize that Vedic Mathematics enhances students’ conceptual
understanding by offering simplified and alternative problem-solving methods. Research based

27



Phoenix: International Multidisciplinary Research Journal
Vol 4, No. 2, April-June, 2026
ISSN: 2583-6897

on Vedic sutra-oriented teaching approaches indicates that learners develop a deeper
comprehension of mathematical concepts along with a more positive attitude toward
mathematics. Furthermore, thematic analyses reveal that Vedic Mathematics effectively
simplifies complex algebraic topics such as equations and factorization, making them more
accessible and easier to understand compared to conventional teaching methods. These
findings demonstrate the potential of Vedic Mathematics to improve both cognitive
understanding and student engagement in mathematics learning[6].

3. Mental Calculation and Cognitive Benefits

Vedic Mathematics is strongly associated with improved mental calculation skills. Studies
indicate that it enhances memory, concentration, and cognitive flexibility, leading to better
problem-solving abilities[7].

It also promotes mental agility and logical thinking, which are essential for efficient
mathematical performance|[8§].

4. Academic Performance and Engagement

Empirical studies reveal that students taught using Vedic Mathematics show improved
academic performance and higher engagement levels. Research findings suggest that learners
not only solve problems more quickly but also develop confidence and interest in mathematics.

5. Need for Innovative Tools

Recent studies emphasize the importance of integrating tools and visual methods with Vedic
Mathematics to further enhance learning outcomes. For example, research on Vedic-based
visualization tools shows that such innovations help students better understand and apply
mathematical concepts[9].

Author(s) & Year Focus Area Methodology Key Findings
Students using Vedic

Mathematics
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higher accuracy
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Table:1 Literature Review on Vedic Mathematics in Education.

This table summarizes key research studies highlighting the impact of Vedic Mathematics on
students’ learning outcomes, including improvements in speed, accuracy, conceptual

understanding, and overall academic performance.

Results

Vedic Algebraic Addition—Subtraction Tool (VAAST)- Vedic Algebraic Addition—
Subtraction Tool (VAAST) is a simple instrument designed to make addition and subtraction
of algebraic expressions faster and easier. Students often face difficulties and make errors while
handling like terms and signs using traditional methods.Based on the principles of Vedic
Mathematics, VAAST provides a structured approach that reduces calculation time and
minimizes mistakes. It helps students perform operations quickly, accurately, and with better

understanding.
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VAAST

Example 1: Add algebraic expressions ( 5X + 7Y -6Z, Y+2Z -3X and 2X-5Y-3Z ) using
VAAST.

Step -1 Rearrange the given expressions variable-wise.
5X+7Y -6Z
SBX+Y+H2Z
2X -5Y-3Z

Step — 2 Place the X, Y, and Z square plates in the first row and last row of the instrument.

VAAST

Step -3 Place the square plates of the coefficients of X, Y, and Z in their respective columns.
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VAAST

5 7 -6
-3 1 2
2 -5 -3

Step — 4 Add the coefficients of each variable using the number system operator shown in the
instrument. Then, place the square plate of the result in the respective column.

The basic operations of addition and subtraction are implemented following the activity-
based approach outlined in EduMEasy Class 6: Learning Math by Doing Maths.

G

Step 1 :- Write the question (+3) - (+4) on the instrument.
Step 2 :- Move a coin 3 digits upward from O position and put on +3 position.
Step 3 :- Move the coin 4 digits below and put on (-1) position.

)

Figure - (iii)

Observation :- (1) From the figure (iii), answer of the question {(+3) - (+4)} is -1.
(2) We can verify the following property:-
"The subtraction of two whole numbers may or may not be a whole number."”
Similarly, we can try for multiplication.
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VAAST

5 7 -6
-3 1 2
2 -5 -3

+4 X +3 Y -7 Z

Observation- The result of the given algebraic expressions is 4X+3Y—7Z.

Vedic Algebraic Multiplication Tool (VAMT)- Vedic Algebraic Multiplication Tool
(VAMT) is an innovative instrument designed to simplify the multiplication of algebraic
expressions. Students often find algebraic multiplication complex and time-consuming, which
increases the chances of errors. Based on the principles of Vedic Mathematics, VAMT
provides a structured and efficient approach to perform multiplication quickly and accurately.
The tool helps in organizing terms systematically, reducing calculation steps, and minimizing
mistakes. By using VAMT, students can perform algebraic multiplication with
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greater speed, improved accuracy, and better conceptual understanding. Overall, it saves time

Example -1 Multiply the expressions 3X? + 2 X — 6 and 5X2 + 4X + 3 Using VAMT.

Step — 1 The square plates corresponding to the coefficients of both expressions (X2, X, and
constant terms) are arranged row-wise. Subsequently, the resultant plates for X*, X3, X2, and
X are placed in the fifth row of the instrument.
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Step — 2 When the square plates for the coefficients of X*are placed in the instrument, the
coefficient of X* is obtained. The resulting value is then placed before the X *term, as it
represents its coefficient.

x

Step — 3 When the square plates for the coefficients of X3are placed in the instrument, the
coefficient of X3 is obtained. The resulting value is then placed before the X3 term, as it
represents its coefficient.
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Step — 4 When the square plates for the coefficients of X2are placed in the instrument, the
coefficient of X2 is obtained. The resulting value is then placed before the X2 term, as it
represents its coefficient.

Step — 5 When the square plates for the coefficients of X are placed in the instrument, the
coefficient of X is obtained. The resulting value is then placed before the X term, as it
represents its coefficient.

Step — 6 When the square plates of the constant terms are placed in the instrument, the constant
term is obtained. The resulting square plate of the constant term is then placed in the instrument.
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Observation - Finally, using the instrument, the multiplication of 3X? + 2X — 6 and 5X? +
4X + 3 gives the result 15X* + 22 X3 — 13X? — 18X — 18.

Conclusion- This study presented two innovative tools, Vedic Algebraic Addition—
Subtraction Tool (VAAST) and Vedic Algebraic Multiplication Tool (VAMT), based on
the principles of Vedic Mathematics. These instruments simplify algebraic operations through
a structured and visual approach. The results indicate that the use of these tools reduces
calculation errors, saves time, and improves students’ conceptual understanding. Furthermore,
these tools strongly align with the objectives of National Education Policy 2020, as they
promote experiential learning, activity-based learning, and competency-based education. They
also encourage critical thinking, problem-solving skills, and active student engagement in the
learning process. Therefore, VAAST and VAMT can be effectively used to make algebra
easier, faster, more accurate, and more engaging for learners, while supporting modern
educational goal

Future Scope- In the future, these instruments can be further improved and developed into
digital formats such as mobile applications or smart classroom tools. They can also be
integrated into school curricula to support activity-based learning. Additionally, further
research can be conducted to test their effectiveness on a larger group of students and across
different educational levels.
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