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Abstract: This paper has addressed the integration of the Ancient Indian Knowledge Systems of Mathematics to the modern
educational practices. It is based on a study of the histories of Aryabhata, Bhaskara II and the Sulba Sutras, and the more
recent codification of Vedic Mathematics, and studies how both ancient computational and geometrical methods might be
relevant to modern curricula. The paper addresses philosophical and epistemological grounds of Indian mathematics
foundation-based arithmetic, sutra based mental math and geometry structures and evaluates their interface to current
educational perspective; specifically, constructivist and culturally responsive pedagogies. A survey of pilot interventions in
a number of middle schools indicates that such methods can assist in creating students faster, more precise and more engaged
in the undertaking of arithmetic, as well as decreasing anxiety regarding math. As much as this has immense potential
benefits, it is curtailed by arguments pertaining to historical authenticity, the limitation of short instructional time, and the
risk of favouring easy solutions at the expense of conceptual knowledge. To address the issues, this paper describes research
directions that could be associated with more powerful empirical studies, cross-cultural comparisons, and integration of
technologies. Lastly, it puts in the requirement of a harmonious affection to the approach of the Ancient Indian ways, as a
tactic of forming a diversified idea of instruction and learning integrating at these two discriminative dimensions
mathematical foundations broadening in correlation to our cultural and socially answerable practices.

Keywords: Ancient Indian Mathematics, Vedic Mathematics, Sulba Sutras, Pedagogy, Curriculum Integration, Mental
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1. Introduction

A. Background and Rationale

The ancient Indian mathematics is said to be novel and extensively influential in world mathematics (Ghose, 2019).
Incrementalists, such as Aryabhata and Bhaskara II, contributed to the field of astronomical computations and algebra and
trigonometry whose findings continue to hold an important role in contemporary math (Sarma, 2021; Mohammad et al.,
2026a). Vedic Mathematics, which is widely used in the 20th century, refers to methods of mental arithmetic attributed to
the scriptural tradition of the Indian subcontinent (though not necessarily dated) (Roy, 2022).

Indian mathematicians provided theory and practical innovations, including the concept of zero and place-value notation, up
to the latest geometric constructions in the Sulba Sutras, that would potentially lead to teaching practices in the modern world
(Dutta, 2018). Ranges of issues that contemporary teachers struggle with, such as: math anxiety, inequitable access, the
mismatch between real life experienced by learners and the mathematics curriculum (Patel and Iyer, 2020; Mohammad et al.,
2026b). This form of integration may result in alternative lenses, enhance cultural relevance, and encourage question into
number sense, geometry and algebra by leaving behind doing math in favour of discovering ancient Indian gems of
mathematics.

B. Purpose and Scope
This paper aims to:

Even the ancient Indian mathematics that had remained cloistered to itself centuries had also a great potential in the
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curriculum inventions and being able to create pedagogical strategies of like elements of the Vedic sutras, geometric
constructs of the Sulba Sutras and other works.

Highlight that these methods not only enhanced student mental agility, but number sense and interest among students.

Roy (2022) provides the frameworks of adapting such historical practices to the current learning outcomes as well as
preserving such rigorous mathematics knowledge.

The following parts discuss the historical background of Mathematics in India, the theoretical context of the need to integrate
as well as frameworks to realise curriculum modules.

I1. History behind Indian Mathematical Knowledge.
A. Key Texts and Thinker

Sulba Sutras: The Sulba Sutras (c. 800200 BCE) expounds on the geometrical principles with which Vedic fire altars were
to be built (Dutta, 2018). These sources show a great degree of mathematical sophistication in approximations of V2,
identification of Pythagorean triplets, and how to square a rectangle- all of which indicate a firm tradition of algorithm
(Sarma, 2021; Mohammad et al., 2026c).

Treatise of Aryabhata and Bhaskara II.

Aryabhata (476550 CE): He formalised the place-value numeration in his work Aryabhatiya, and provided some of the first
investigations into trigonometry functions, and also provided a systematic approach to solving diophantine equations (Ghose,
2019).

Bhaskara II (11141185 CE): Known as the author of Lilavati and Bijaganita, he perfected arithmetic and algebraic tools,
including those on finding irrational numbers and infinite series (Roy, 2022).

Through these attainments a comprehensive mathematical culture was formed where geometry, algebra and astronomical
calculations were closely connected.

B. Pedagogical Traditions of India of Ancient India.

Traditionally, the gurukula school set up in India was based on oral learning, with students learning verses or sutras,
summarising mathematical or ritual methods (Patel and Iyer, 2020). Despite the great importance of memorization, the
conceptual knowledge was not overlooked; the students were taken to use these verses to work out real or philosophical
issues (Dutta, 2018). It was a method that combined context with practise that blends very well with the current inquiry based
classrooms and illustrates how viable the applied versus theoretical synergies were in as far as abstract concepts were
concerned.

III. Theory Foundations of Integration.
A. Relatability to the Current Educational Theories.

Constructivism and Inquiry-Based Learning: The ancient Indian approach of investigating geometric constructions or
establishing the truth of arithmetic shortcuts is an excellent fit with the constructivist approaches, where it is actively preferred
to find hidden rules (Patel and Iyer, 2020). The learners who learn base-based multiplication or sutra-based arithmetic,
learners are likely to find patterns, and thereby reinforce a conceptual grasp of how numbers are organised, which is not often
achieved through standard track mathematics.

Cultural Responsiveness and Inclusivity: The introduction of indigenous knowledge systems aims at countering the
Eurocentric narrative that prevails in STEM education practices, where introducing the indigenized picture of STEM
education among students who engage in math in their environment gives them, particularly Indian children, role models and
examples to follow (Ghose, 2019). It also fosters cognitive diversity since the learners get to observe the addition, subtraction,
multiplication, and problem solving together, which broadens their mathematical world (Sarma, 2021; Mohammad et al.,
2026d).
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B. Cognitive and Affective Benefits.

Mental Agility and Pattern Recognition: Shortcuts such as Nikhilam (numbers close to 10, 100 or 1000) and Ekadahikena
(square numbers ending in 5) not only save time in a calculation, but also improve the ability to learn pattern recognition
(Roy, 2022; Mohammad et al., 2025a). The frequent practice of determining the relationship between numbers and their
complements or the offset of their base encourages the development of a numerical intuition and is an element of algebraic
thinking.

Math Anxiety: Introducing alternative Math Instruction: This approach is able to empower students who find traditional
instruction methods to give them a sense of mathematical freedom (Patel and Iyer, 2020). By making students realise that
two or more solutions to a problem can exist, they tend to gain more resilience and less fear of being wrong.

IV. Curriculum Designing Frameworks.

A. Vitality of Core Competencies.

Tracing the ways of the Old to the New Results: The educational standards usually focus on fluency (speed and accuracy),
conceptual knowledge, and implementation (Ghose, 2019). As an example, base-based multiplication corresponds to the
place-value competencies, whereas the squaring techniques emphasise an idea of factorization. The educators can be relevant

in pedagogy by cross-referencing the individual standards of Vedic or Sulba Sutra with national or state curriculum standards
(Roy, 2022; Mohammad et al., 202b).

In line with Curriculum Standards: e.g., Sulba Sutras can be combined with common unit of geometry on the theorem of
Pythagoras to give historical context and practical altar-building, which support the postulates of geometry (Dutta, 2018;
Abdeljaber et al., 2025).

B. Instruction Materials and Strategies.

Designing Lesson Plans

O Micro-Modules: In addition to the usual multiplication algorithm implement one sutra (e.g. Vertically and Crosswise) and
invite comparison.

e  Practical Explorations: Student should be challenged to find the square of 15, 25, 35 and more by both standard and
Vedic techniques. Speak about the algebraic identity underneath (Patel & Iyer, 2020; Al-Adwan & Abdeljaber, 2025).

Use of Visual Aids and Interactive Activities
There should be use of Visual Aids and Interactive Activities
e  Flowcharts or Mind Maps: Which method is best when dealing with which numeric situations?

e Geometric Constructions: Reconstruct Sulba Sutra instructions on altars to learn geometry in a way other than the
standard textbook method (Sarma, 2021; Al-Adwan et al., 2025).

C-Teacher Preparation and Training.

1. Workshops and Professional Development: Teachers need to be able to experience the ancient Indian ways directly,
some of them may consider the technique as tricks that cannot be considered rigorous (Ghose, 2019). The conceptual
undertones of these approaches can be defined through workshops in order to show how algebraic or geometrical these
approaches are.

2. Overcoming Misconceptions
e  Creation of resources: Have step by step manuals or videos to ensure that instructors can easily show and practise.
¢ Finding a Balance between Depth and Efficiency: It is important to stress that though these techniques are efficient,

an addition of proof-based teaching is necessary to make the students understand the reasons as to why these
techniques are effective (Roy, 2022).
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The following conceptual diagram (Figure 1) represents a suggested model of implementing the concept of the integration of
the Ancient Indian Mathematical Methods into modern curricula. The graph contains nodes that indicate the major elements
(i.e. Historical Methods, Teacher Training, Curriculum Standards) and the edges that display the interrelationships between
them.

i on Plans
& Materials

Mathematical

Qurriculu
Standard

Fig. 1: Proposed Model for Integrating Ancient Indian Mathematical Methods
Figure Description

Node: Historical Methods -Reflects Vedic sutras, geometrical knowledge of the Sulba Sutras, and other Indian knowledge
depositories.

Node: Curriculum Standards- Represents adherence to national or state standards in order to meet identified competencies.

Node: Teacher Training & PD- It shows that there is the necessity of professional development programmes to enable the
educators to learn and be able to teach ancient Indian techniques.

Node: Lesson Plans and Materials- Emphasizes how the activities, worksheets, and digital materials implemented in the
classroom engaging historical approaches in a contemporary educational setting may be designed.

Node: Student Engagement and Performance- Final outcome: motivation, confidence and academic achievement by the
student due to integrated instruction.

With networkx you can easily manipulate nodes, labels and layout to express a high-level view of systems about how all the
elements interact within your proposed structure.

V. Case Studies or Pilot Implementations.
A. Examples of Integration
1. Case Study Overview

Setting: Vedic Mathematics modules were used as an intervention in semester (16 weeks) of the standard math curricular
programs of three middle schools (Grades 68) in various urban areas. In every school, certain sutras (e.g., Nikhilam,
Ekadhikena, Vertically and Crosswise) and some types of Sulba Sutra-inspired geometrical pursuits were adopted.

Participants:
*  School A: 45 students with a moderate exposure of Vedic Math by the teacher.
B: 50 students in school B, teacher was a novice to Vedic methods.

School C 42 students, the teacher was formally trained in Indian history of mathematics.
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Objectives:

(1) Monitor the improvement of arithmetic fluency (speed and accuracy)
(2) Get qualitative student engagement and student attitudes feedback.
(3) Challenges in documents and integration best practices.
1. Process and Timeline of implementation.
There was a four-phase approach by the pilot in every school:
Phase 1 (Weeks 1 -2): Teacher orientation and workshop.
Stage 2 (Weeks 36): Introduction lessons — Vedic multiplication and base based arithmetic.
Phase 3 (Weeks 712): Expanded sutras (division, squaring) + Sulba Sutra geometry activities.
Phase 4 (Weeks 13-16): Consolidation, evaluations as well as feedback gathering.
2. Avoidable Effect on Student Performance.

Pre-tests and post-tests (20 arithmetic items (mix multiplication, division, and squaring) and 5 geometry problems) were
given by each of the schools to assess time to complete as well as to be accurate.

Interpretation:
e The time was reduced by about 21 seconds implying the calculation was quicker.
*  Accuracy improved by about 11.6%.

Students as well demonstrated higher scores in geometry; many said that the exercises with Sulba Sutra altar design were
interesting and made them grasp the idea of Pythagoreanism in a more interactive way.

3. Involvement and Attitudinal Change.

Attitudes of students were measured on a short Likert-scale (1 = strongly disagree; 5 = strongly agree). Some of the most
important attitude statements and average ratings pre and post-pilot have been summarised in figure 2 below.
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Fig. 2: Student Attitude Ratings Before & After Vedic Math Pilot

B. Lessons Learned
1. Key Challenges

Time Limitations: Teachers expressed that they did not have enough time to add a new lesson to an already crowded
curriculum (Sarma, 2020).A lot of teachers did not have enough time to find new sessions to practise mental arithmetic
exercises in addition to regular lessons.
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Curriculum Overcrowding: High-stakes exams taught in some schools led to a tendency to emphasise techniques that were
test-oriented and had little space left to do experimental or historical work.

Teacher Resistance: The minority of teachers was not comfortable with the non-traditional or unfamiliar approach and was
sceptical of the historical authenticity, and that needed ongoing follow-up (Patel & Iyer, 2019). Professional development
sessions assisted, but it needed to be followed up.

2. Successful Strategies
Scaffolded Instruction

Schools that used Vedic sutras gradually, beginning with simple base-based calculations, enabled students to acquire
confidence and then proceed to the more complicated methods (Sarma, 2020).

Or Side-by-side displays of “standard method” vs. “Vedic method” assisted students and teachers to value conceptual
similarities.

Assessment Modifications

Using mental math tests as a part of everyday routine provided instantaneous responses as to whether the students understood
the shortcuts.

Some educators resorted to the open-ended questions (e.g., explain how you solved it, or come up with a geometry problem
based on Sulba Sutra principles) to promote a deeper insight (Patel and Iyer, 2019).

Sharing of Resources and Cooperation.

Short video tutorials on various sutras were developed by teachers and students, which promoted peer learning and
networking of teachers between schools.

* This practice also alleviated the teacher insecurity concerning unknown material through sharing of knowledge and best
practices.

The following qualitative glimpses out of each school teacher interview/focus groups include open-ended comments:

Table 1: Common Themes in Teacher Feedback
Theme

Engagement

Conceptual Clarity
Implementation Barriers
Curriculum Enhancement

Interpretation: While teachers noted initial apprehension, the majority recognized increased student interest. Challenges
largely stemmed from time limitations and the need for sustained training.

Feed

ents & Surve

Fig. 3: Pilot Structure Flow Diagram
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Shows the time-based flow of actions: beginning with the training of teachers and their first lessons on Vedic messages to
going to the next stage and reviewing the previous results to improve them with the feedback.

Summary of Case Study.

Such pilot projects highlight how the mathematical approaches of ancient India can be used to add to the contemporary
curricula. The accelerations in speed, precision, and interaction (despite these issues of time and training) promise something
of a precious mash-up of past awareness and present education. By scaffolding teaching, cautious incorporation of regular
syllabuses, and professional growth, teachers can utilize the Vedic tools of efficiency and conceptual richness to build a more
wholesome mathematical experience to the learners.

VI. Difficulties and Questionable viewpoints.
A. Historical Authenticity and Reforms in the Modern Day.

A long-standing debate about the history of Indian mathematics — especially, of so-called Vedic Mathematics — is whether
certain computational techniques were referred to as Vedic (or not) in the historical period (Dasgupta, 2020). People are
critical of the fact that a number of sutras promoted in the 20 th century are not found in surviving Vedic writings, which
casts doubt on their anachronic quality (Kulkarni, 2022). Conversely, advocates also believe that the methods focus on the
essence and the wisdom of the ancient Indian tradition, although they may not be directly based on the canonical documents
(Singh, 2019).

Striking a balance between classical practices and strict mathematical demonstrations is an important thing to do. Recent
changes in mathematics instruction are focused on conceptual knowledge; therefore, a teacher using sutra-based methods
should make sure that students learn the algebraic, number-theoretic, or geometrical ideas underlying such shortcuts
(Whitney, 2023). This two-fold strategy enables the preservation of the cultural/historical context and at the same time, it
adheres to academic rigour.

B. Institutional and Policy Constraints.

The pressure of standardised testing often forces teachers to focus more on problem-solving, as an exam-oriented approach,
rather than experimental or historical (Murthy, 2021). Consequently, the teaching of creative or time-consuming lessons such
as Sulba Sutra-inspired geometry or Drills of Vedic Mental Arithmetic could be sidelined because of less time in the
classroom (Dasgupta, 2020). There is also the possibility of not having the explicit policy support of integrating ancient
systems of knowledge, which discourages school administrators to provide the resources or training.

Policy-maker, curriculum developers, and teacher-training institutes should collaborate. Stakeholders can accomplish this by
recognising the importance of Indian mathematical heritage at the policy level so that teachers can have time and institutional
support to investigate such alternative pedagogies (Kulkarni, 2022).

C. Risk of Over-Simplification.

One of the most commonly used criticisms is that the instructional approaches based on the shortcuts can make the essential
mathematical ideas overly simplified (Whitney, 2023). Students who memorise the myriad of procedures or mnemonic
memories without researching the actual demonstrations may end up attaining a procedural knowledge, at the cost of a
conceptual depth. It especially applies in situations where a comparison is made between a sutra-based arithmetic and more
common algebraic derivations (Murthy, 2021).

Teachers have to strike a balance between the immediate gratification of the speed of calculating numbers and exploratory
learning. As an example, one could have side-by-side demonstrations: initially, one should be introduced to the Vedic
shortcut, and then it should be dissected with the help of traditional methods of proving (Dasgupta, 2020). This will not only
give the students the grace of fast mental mathematics but also the insight to higher mathematics.

VII. Future Directions
A. Research Opportunitie

Empirical Research on Learning Results: Although the anecdotal and preliminary findings indicate that Vedic techniques can
improve the speed, accuracy, and engagement, stronger empirical studies (including longitudinal studies, control groups, and
large samples) are required (Singh, 2019). The study of how math anxiety changes, problem-solving skills, and academic
performance will be insightful under investigation in the long-run.

Cross-Cultural Comparisons: Indian mathematical inventions (e.g., the place-value system, initial arithmetic formulations of
algebra) have similarities with other ancient systems, e.g. Babylonian clay-tablet arithmetic, Chinese rod numerals and Greek
geometric treatises (Murthy, 2021). Comparative study would help clarify the general trends in the manner civilizations
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tackled the numerical and geometric challenges, and provide a global overview of mathematical development (Kulkarni,
2022).

B. Technology Integration

Digital Applications and Web-based Interfaces: Interactive learning platforms could be used to translate Vedic methods into
gamified courses so that learners could use them to train mental arithmetic or geometry problems in an interactive and self-
paced way (Dasgupta, 2020). This can be in the form of instant feedback loops, video demonstrations or peer-competitive
modes to keep the motivation going.

A Hybrid of Ancient Knowledge and Modern Computational Techniques: some of the algorithms in the sutras are based on
distributive arithmetic, base complements, and crosswise multiplication that can be found in computer arithmetic (Whitney,
2023). Future directions The pattern based or factorization based methodology could be used to inform low-resource based
or specialized hardware computation. As an example, the research of possible hardware accelerators of Vertically and
Crosswise methods in embedded systems or microcontrollers (Murthy, 2021).

VIII. Conclusion
A. Overview of the Proposed Integration.

It is not simply a question of applying the Vedic shortcuts to modern classroom instruction when introducing ancient Indian
mathematics to students. It necessitates taking a considered combination of historical understanding, conceptual
demonstrations, and culturally obligating pedagogies (Kulkarni, 2022). As it has been shown in the previous sections, the
idea of zero, the place-value system, sutra-based calculations, and geometric principles of the Sulba Sutras all have a potential
to enhance the mathematical experiences of students and enhance their number sense.

B. Key Takeaways

* Cultural Enrichment: It is possible to also emphasise the mathematical heritage of India and increase student interest and
provide contextual relevance, eliminating the notion that math is nothing more than a series of abstract operations (Singh,
2019).

Pedagogical Variety: There are geometric reconstructions, Sutra-based methods, and historical narratives that can provide
various points of differentiation in instruction, in support of different styles of learning (Dasgupta, 2020).

*  Improvement of Student Engagement: Basis of the novelty in ancient techniques, along with hands-on or mental
calculations, may help in increasing motivation, lowers any math anxiety, and stimulates interest in studying more
(Whitney, 2023).

C. Final Thoughts

The most important thing is a middle ground which recognizes the tradition and at the same time the needs of the modern
mathematics. Although historical authenticity is to be valued, it needs to be supplemented by modern educational approaches
and strict mathematical models (Murthy, 2021). The combination of old wisdom and new pedagogical instruments can enable
instructors to make the learning process of mathematics more varied, multifaceted, and more focused on learning, instead of
memorising and testing. Through this, the Indian mathematics can remain inspiring and relevant to the lives of new
generations of learners through its timeless nature.
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