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Abstract 
Objective: This article proposes a transformative pedagogical framework that 

synthesizes the ancient Indian tradition of Catuḥṣaṣṭi Kalās (64 Arts) with modern 
Outcome-Based Education (OBE) to foster holistic development for Viksit Bharat 2047. 
The study aims to bridge the gap between fragmented vocational training and 
integrated human excellence. 

Methodology: We introduce Sumathi (Right-Mindedness) as the Foundational 
Outcome (FO-0) - the ethical substrate essential for all technical mastery. The 
framework utilizes a "Backward Design" methodology, mapping the 64 classical arts 
into measurable performance indicators. Operationalization is achieved through an 
integrated model connecting schools and ITIs as "Sumathi Nodes," supported by an AI-
driven diagnostic backbone for personalized skill-gap analysis. 

The FO-0 serves as the ethical substrate, ensuring that the '64 Arts' are pursued with 
the right intention (Sumathi), thus preventing the instrumentalization of knowledge 
without wisdom. 

Findings: Preliminary analysis indicates that embedding the Catuḥṣaṣṭi Kalās into an 
OBE architecture resolves the "Crisis of the Specialist" by anchoring technical 
competence in civilizational values. The system allows for modular, stackable skill 
acquisition, providing a viable pathway for non-traditional learners and early school 
leavers to attain recognized certifications. 

Policy Implications: To achieve scalability, the framework requires alignment with 
the National Credit Framework (NCrF) and endorsement by the UGC and AICTE. We 
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propose a "Train-the-Trainer" model to facilitate institutional adoption and 
recommend the use of AI for Continuous Quality Improvement (CQI). This synthesis 
offers a scalable, credit-aligned pathway to rejuvenate pedagogical systems while 
honoring ancient knowledge. 

Scaling through ODL Infrastructure: To achieve national scalability, the Sumathi 
framework leverages the expansive reach of Open and Distance Learning (ODL) 
institutions, such as IGNOU, alongside the agility of Deemed-to-be Universities. By 
designating Regional Centres and institutional departments as 'Sumathi Learning 
Nodes,' the framework utilizes established networks to facilitate practical training in 
the Catuḥṣaṣṭi Kalās. 

While ODL institutions provide the infrastructure for mass accessibility and remote 
outreach, Deemed Universities offer the specialized autonomy necessary for rapid 
pedagogical pilots and deep-tech research integration. By mapping these skills to 
modular units within the National Credit Framework (NCrF), this hybrid approach 
provides a democratized, credit-recognized pathway—ensuring that holistic vocational 
education is accessible to everyone, from working professionals in remote regions to 
full-time scholars in specialized research hubs. 

Keywords 
Outcome-Based Education (OBE), Catuḥṣaṣṭi Kalās, Sumathi (FO-0), Indian 

Knowledge Systems (IKS), Viksit Bharat 2047, Washington Accord, Kala-Pravina, 
Sandipani Vision, Holistic Completeness, Pedagogy. 

I. Introduction: Integrating Heritage with Global Competency 
The modern educational landscape is grappling with the 'Crisis of the Specialist' 

(Sarma & Karra, 2026; Spady, 1994). While contemporary systems produce technically 
optimized professionals, there is a burgeoning global deficit in holistic capability—the 
synthesis of strategic acumen, ethical grounding, and profound self-expression. Recent 
systematic reviews confirm that while initiatives like multidisciplinary education 
programs have achieved moderate success, persistent barriers such as inadequate 
funding and gaps in infrastructure continue to hinder the pace of transformation 
(Sivaraman et al., 2026). To address this imbalance, we find a compelling precedent in 
the Catuḥṣaṣṭi Kalās (The Sixty-Four Arts), the comprehensive curriculum of the 
ancient Sandipani Gurukul. 

This ancient model was far more than a collection of disparate skills; it was a 
rigorous, integrated framework for Complete Graduate Attributes. Today, this vision 
aligns seamlessly with the principles of Outcome-Based Education (OBE). OBE shifts 
the pedagogical focus toward measurable, high-order competencies—the specific 
knowledge and behaviors learners must demonstrate to navigate an increasingly volatile 
world. 
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Within the aspirations of Viksit Bharat 2047 and the NEP 2020, OBE serves as the 
structural bridge back to this "Sandipani Vision." It facilitates the vital transition from 
theoretical Jñāna (knowledge) to Vijñāna (applied wisdom), ensuring that Indian 
graduates possess the universal adaptability required of global citizens. By anchoring 
the 64 Kalās with the 65th Skill: Sumathi—representing the critical Affective Domain 
of ethics and mindset—we ensure that technical prowess is governed by character. This 
Foundational Outcome (FO-0) ensures our youth emerge not merely as employees, but 
as the "Builders of the Nation." 

The imperative for this shift is both institutional and civilizational. As a signatory of 
the Washington Accord, India’s adoption of OBE is the non-negotiable benchmark for 
international quality assurance. We are now architecting a modern "Sandipani 
Framework"—one that replaces the rigid, industrial model of mass-produced education 
with a system of scalable personalization that recognizes and refines the unique 
potential of every student. 
The Four Pillars and the 65th Skill (Sumathi) 

To translate the Sandipani Model into a functional academic reality, we must apply 
the structural rigor of Outcome-Based Education (OBE). While the 64 Kalās represent 
the full spectrum of human capability, the framework of their delivery determines their 
ultimate efficacy in the professional world. 

A central tenet of this approach is the introduction of the 65th Skill: Sumathi. As 
articulated in "The Mandala of Skills," Sumathi—frequently translated as "Right-
Mindedness" or "Discerning Wisdom"—serves as the foundational cognitive and ethical 
substrate for all other competencies. Within a modern OBE architecture, Sumathi 
functions as the "Ultimate Foundational Outcome." It is the critical filter that ensures 
technical mastery is guided by social responsibility, preventing the "Crisis of the 
Specialist"—where technical expertise is decoupled from ethical awareness—from 
becoming a liability to the nation. 

By designating Sumathi as the Affective Domain of our curriculum, we move 
beyond simple skill acquisition toward true character building. In the context of India’s 
emergence as a global leader, this skill ensures that our graduates are not merely 
"human resources," but "Builders of the Nation" equipped with the integrity to use 
their talents for the collective good. 

To operationalize the "Complete Curriculum," we align the following four technical 
pillars of Outcome-Based Education with the timeless pedagogical principles of the 
Gurukul tradition: 

I.1. Clarity of Focus (Lakshya-Siddhi) 

In the tradition of the 64 Kalās, no art was taught in isolation. Whether mastering 
Gīta-Vidyā (Vocal Mastery) or Yantra-mātrikā (Mechanics), there was an absolute 
shared clarity between preceptor and student regarding what constituted "mastery." 
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 The OBE Application: We transition from "covering a syllabus" to "uncovering a 
skill" by defining precise Course Outcomes (COs). Every module is designed around 
the specific demonstration of competence. 

I.2. Designing Down (Pratiloma-Krama) 

The vision of Viksit Bharat 2047 requires us to plan not for current exigencies, but 
for the pinnacle of national development. 

 The OBE Application: We begin with the Program Educational Objectives 
(PEOs)—the blueprint of a "Complete Individual" who embodies the 64 Kalās and is 
anchored in Sumathi. We backward-map from this 2047 vision to construct today’s 
curriculum, ensuring every lecture is a deliberate step toward civilizational excellence. 

I.3. High Expectations (Uchha-Mānaka) 

The Sandipani Gurukul did not operate on a "pass/fail" bell curve; it operated on 
the principle of Siddhi (Perfection). The legendary mastery of the 64 Kalās by Krishna 
and Balarama in 64 days was achieved by maintaining uncompromising standards 
within a high-intensity environment. 

 The OBE Application: We reject the notion of fixed student "tiers." By providing 
the necessary institutional scaffolding, we operate on the institutional assumption that 
every student is capable of mastering the 64 skills. 

I.4. Expanded Opportunities (Vividha-Avakāśa) 

Ancient wisdom recognized that Prakriti (individual nature) varies significantly. 
Where traditional education acts as a factory, the OBE-Sandipani model acts as a 
garden. 

 The OBE Application: This pillar demands diverse pathways—digital, experiential, 
and project-based—to demonstrate proficiency in a specific outcome. If a student does 
not master a Kalā via traditional lecture, the system must provide the mentorship or 
practical immersion required to achieve that same standard. 

By anchoring these four technical pillars in the 65th Skill of Sumathi, we ensure our 
education system produces more than just "clever machines." We are cultivating 
Sumanas—individuals who possess the technical dexterity of the 64 Arts and the ethical 
integrity to lead India’s developed future. In this framework, Sumathi is not just another 
skill; it is the Foundational Outcome (FO-0) that gives meaning to all other outcomes. 

The Core Framework: 
The national shift toward a multidisciplinary curriculum is central to the broader 

educational agenda, as evidenced by the evolving discourse on holistic education in 
light of NEP 2020 (Shodhbhumi, 2025). Our framework operationalizes this vision by 
mapping ancient competencies to modern global standards, ensuring a seamless 
transition from theoretical knowledge to applied systemic mastery. 
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The structural implementation of OBE requires moving beyond administrative 
compliance to create high-impact feedback loops that prioritize student mastery (Bolla, 
2026). This approach transforms the curriculum from a rigid set of modules into a 
dynamic architecture capable of adapting to the evolving requirements of the 21st 
century. 

To move beyond the 'Crisis of the Specialist,' this framework adopts a systems-
thinking approach, recognizing that true mastery requires seeing the 'Mandala of 
Mastery' not as a list of isolated skills, but as an interconnected learning ecosystem 
(Senge, 2006). 

Operational Architecture and Governance 

To transition the Sumathi framework from conceptual theory to a scalable 
pedagogical model, we propose the following Operational Architecture. This system 
functions as a circular feedback loop, ensuring that every learner—regardless of their 
point of entry—is supported by a standardized, AI-assisted credit framework. 

I. The Four Pillars and the 65th Skill (Sumathi) 

To translate the Sandipani Model into a functional academic reality, we must apply 
the structural rigor of Outcome-Based Education (OBE). While the 64 Kalās represent 
the full spectrum of human capability, the framework of their delivery determines their 
ultimate efficacy in the professional world. 

A central tenet of this approach is the introduction of the 65th Skill: Sumathi. As 
articulated in "The Mandala of Skills," Sumathi—frequently translated as "Right-
Mindedness" or "Discerning Wisdom"—serves as the foundational cognitive and ethical 
substrate for all other competencies. Within a modern OBE architecture, Sumathi 
functions as the "Ultimate Program Outcome." It is the critical filter that ensures 
technical mastery is guided by social responsibility, preventing the 'Crisis of the 
Specialist'—where technical expertise is decoupled from ethical awareness—from 
becoming a liability to the nation. 

By designating Sumathi as the Affective Domain of our curriculum, we move 
beyond simple skill acquisition toward true character building. In the context of India’s 
emergence as a global leader, this skill ensures that our graduates are not merely 
"human resources," but "Builders of the Nation" equipped with the integrity to use 
their talents for the collective good. 

To operationalize the "Complete Curriculum," we align the following four technical 
pillars of Outcome-Based Education with the timeless pedagogical principles of the 
Gurukul tradition. 

I.1. Clarity of Focus (Lakshya-Siddhi) 

In the tradition of the 64 Kalās, no art was taught in isolation. Whether mastering 
Gīta-Vidyā (Vocal Mastery) or Yantra-mātrikā (Mechanics), there was an absolute 
shared clarity between preceptor and student regarding what constituted "mastery". 
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• The OBE Application: We transition from "covering a syllabus" to 
"uncovering a skill" by defining precise Course Outcomes (COs). Every module 
is designed around the specific demonstration of competence. 

I.2. Designing Down (Pratiloma-Krama) 

The vision of Viksit Bharat 2047 requires us to plan not for current exigencies, but 
for the pinnacle of national development. 

• The OBE Application: We begin with the Program Educational Objectives 
(PEOs)—the blueprint of a "Complete Individual" who embodies the 64 Kalās 
and is anchored in Sumathi. We backward-map from this 2047 vision to 
construct today’s curriculum, ensuring every lecture is a deliberate step toward 
civilizational excellence. 

I.3. High Expectations (Uchha-Mānaka) 

The Sandipani Gurukul did not operate on a "pass/fail" bell curve; it operated on 
the principle of Siddhi (Perfection). The legendary mastery of the 64 Kalās by Krishna 
and Balarama in 64 days was achieved by maintaining uncompromising standards 
within a high-intensity environment. 

• The OBE Application: We reject the notion of fixed student "tiers". By 
providing the necessary institutional scaffolding, we operate on the institutional 
assumption that every student is capable of mastering the 64 skills. 

I.4. Expanded Opportunities (Vividha-Avakāśa) 

Ancient wisdom recognized that Prakriti (individual nature) varies significantly. 
Where traditional education acts as a factory, the OBE-Sandipani model acts as a 
garden. 

• The OBE Application: This pillar demands diverse pathways - digital, 
experiential, and project-based - to demonstrate proficiency in a specific 
outcome. If a student does not master a Kalā via traditional lecture, the system 
must provide the mentorship or practical immersion required to achieve that 
same standard. 

By anchoring these four technical pillars in the 65th Skill of Sumathi, we ensure our 
education system produces more than just "clever machines". We are cultivating 
Sumanas - individuals who possess the technical dexterity of the 64 Arts and the ethical 
integrity to lead India’s developed future. In this framework, Sumathi is not just another 
skill; it is the Foundational-Integrative Program-Outcome (FO-0) that gives meaning 
to the other twelve. 
II. Literature Review 
II.1. Outcome-Based Education: From Knowledge Acquisition to Demonstrated 
Competence 
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Outcome-Based Education (OBE) emerged as a transformative educational 
paradigm that shifts attention from instructional inputs toward demonstrable learner 
achievements. Spady (1994), widely regarded as the pioneer of OBE, argued that 
educational systems should be organized around clearly defined outcomes that students 
are expected to attain by the completion of a program. This philosophy has 
subsequently influenced accreditation systems worldwide, including the Washington 
Accord and the National Board of Accreditation (NBA) framework adopted in India. 

Contemporary OBE frameworks emphasize measurable competencies, problem-
solving abilities, communication skills, ethical responsibility, sustainability awareness, 
teamwork, and lifelong learning. Within engineering and professional education, these 
competencies are articulated through Program Outcomes (POs) that guide curriculum 
design, pedagogy, and assessment. While OBE has significantly improved accountability 
and transparency in higher education, critics have noted that many implementations 
remain focused primarily on employability and technical competence, often neglecting 
broader dimensions of human development, ethical wisdom, and civilizational values. 

II.2. Holistic and Multidisciplinary Education 

The need for holistic education has gained increasing attention in response to the 
limitations of highly specialized and fragmented learning systems. Scholars such as 
Miller (2007) and Sterling (2001) have argued that education must cultivate intellectual, 
emotional, ethical, creative, and ecological dimensions of human development. 
Similarly, Senge (2006) emphasized systems thinking as a means of understanding 
complex interrelationships rather than isolated domains of knowledge. 

India’s National Education Policy (NEP) 2020 reflects this global movement toward 
multidisciplinarity by advocating flexible curricula, experiential learning, vocational 
integration, creativity, and character formation. The policy recognizes that future-ready 
citizens require not only disciplinary expertise but also adaptability, ethical judgment, 
communication skills, and lifelong learning capabilities. These objectives resonate 
strongly with the integrated vision of human development found within traditional 
Indian educational systems. 

II.3. Indian Knowledge Systems and Educational Renewal 

Recent initiatives by the Ministry of Education and the University Grants 
Commission have highlighted the importance of Indian Knowledge Systems (IKS) in 
enriching contemporary education. The IKS framework encourages the systematic 
study of indigenous sciences, arts, philosophy, governance, ecology, health systems, 
and knowledge traditions. Rather than viewing traditional knowledge as merely 
historical, the IKS movement seeks to identify enduring principles that can contribute 
to contemporary challenges. 

Among the most comprehensive expressions of integrated learning within the 
Indian tradition is the concept of the Catuḥṣaṣṭi Kalās (Sixty-Four Arts). Classical texts 
describe these arts as encompassing intellectual, artistic, scientific, practical, 
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communicative, social, and strategic competencies necessary for a complete and 
balanced life. Unlike modern disciplinary silos, the Kalā framework presents learning 
as a multidimensional process aimed at developing the whole individual. 

II.4. The Research Gap: Bridging Ancient Completeness and Modern Accountability 

Despite growing interest in holistic education and Indian Knowledge Systems, a 
significant gap remains between traditional frameworks of human development and 
contemporary accreditation-driven educational systems. Existing OBE models provide 
robust mechanisms for outcome measurement but often lack an explicit framework for 
ethical integration and holistic completeness. Conversely, traditional educational 
models offer rich philosophical foundations but frequently lack structured mechanisms 
for measurable implementation within modern institutions. 

The present work addresses this gap by proposing a synthesis between the Catuḥṣaṣṭi 
Kalās and Outcome-Based Education. Through the introduction of Sumathi as a 
foundational ethical outcome (FO-0), the framework seeks to integrate measurable 
competencies with value-centred wisdom. This synthesis aims to provide a scalable 
educational architecture capable of aligning Indian civilizational knowledge with global 
accreditation standards while supporting the national vision of Viksit Bharat 2047. 

Building upon these converging streams of scholarship—Outcome-Based 
Education, holistic learning, and Indian Knowledge Systems—the present work 
proposes a structured synthesis that translates the Catuḥṣaṣṭi Kalās (64 Arts/Skills)  into 
a contemporary educational framework aligned with NBA Program Outcomes, 
Washington Accord graduate attributes, and the national vision of Viksit Bharat 2047. 
The following section outlines this integrative architecture. 

III. Methodology and Framework Development 
III.1. Research Design 

This work adopts a conceptual framework methodology that integrates traditional 
Indian educational knowledge with contemporary outcome-based educational theory. 
Rather than conducting an empirical intervention study, the objective is to construct a 
theoretically grounded educational architecture capable of bridging ancient 
pedagogical wisdom and modern accreditation requirements. 

The framework was developed through an interdisciplinary synthesis of literature 
drawn from four domains: 

1. Classical Indian educational traditions, particularly the Catuḥṣaṣṭi Kalās (Sixty-
Four Arts) and the Sandipani Gurukul model. 

2. Outcome-Based Education (OBE) theory and practice, including the 
foundational work of Spady and contemporary accreditation frameworks. 

3. National and international educational policy documents, including the 
National Education Policy (NEP) 2020, NBA accreditation criteria, Washington 
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Accord graduate attributes, and Indian Knowledge Systems (IKS) guidelines. 
4. Contemporary scholarship on holistic education, systems thinking, lifelong 

learning, creativity, sustainability, and human development. 
III.2. Framework Construction Process 

The development of the Sandipani–OBE Framework followed a structured four-
stage methodology involving conceptual synthesis, competency mapping, framework 

integration, and outcome validation. Figure 1 illustrates the process used to develop the 
proposed conceptual framework and establish alignment between the Catuḥṣaṣṭi Kalās, 
Outcome-Based Education principles, and contemporary educational objectives. 

Development of the Sandipani–OBE Conceptual Framework 
As shown in above Figure, the framework was developed through an iterative 

process that began with the identification of foundational principles from the 
Catuḥṣaṣṭi Kalās tradition and contemporary Outcome-Based Education literature. 
These elements were subsequently mapped to competency domains, graduate 
attributes, and accreditation outcomes. The resulting synthesis informed the 
development of the Sandipani–OBE Framework, including the conceptualization of 
Sumathi as Foundation Outcome Zero (FO-0), which serves as the ethical and 
integrative foundation underpinning all subsequent learning outcomes. 

The development of the framework followed a four-stage process: 
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Stage 1: Classification of the Catuḥṣaṣṭi Kalās 
The traditional sixty-four arts were analysed and grouped into broader domains 

representing intellectual, technical, artistic, communicative, strategic, ethical, 
ecological, and life-enrichment competencies. This classification enabled comparison 
with contemporary educational outcome structures. 

Stage 2: Mapping to Modern Educational Outcomes 
The identified domains were systematically mapped against NBA Program 

Outcomes and Washington Accord Graduate Attributes. Particular attention was given 
to identifying equivalencies between traditional competency development and 
contemporary expectations related to problem solving, communication, ethics, 
sustainability, leadership, and lifelong learning. 

Stage 3: Identification of the Ethical Integration Gap 
A comparative analysis revealed that while modern accreditation frameworks 

effectively measure technical and professional competencies, they provide limited 
mechanisms for integrating ethical wisdom as a foundational organizing principle. This 
observation led to the formulation of Sumathi as a foundational outcome that governs 
the responsible application of all acquired competencies. 

Stage 4: Synthesis into the Sandipani–OBE Framework 
The final framework integrates the multidimensional structure of the Catuḥṣaṣṭi 

Kalās with the accountability and measurability of Outcome-Based Education. The 
resulting model positions Sumathi as a foundational ethical outcome (FO-0) that 
informs and amplifies all subsequent learning outcomes. 

III.3. Scope and Intended Application 
The proposed framework is intended as a conceptual model for curriculum design, 

educational policy, accreditation alignment, and institutional transformation. It is 
particularly relevant for higher education institutions seeking to integrate Indian 
Knowledge Systems with internationally recognized quality assurance frameworks. 
While the framework draws upon established educational theories and policy 
frameworks, its effectiveness requires future validation through pilot implementation, 
curriculum mapping studies, and longitudinal educational assessment. 
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IV. Strategic Alignment: Mapping the 64 Kalās to Global Graduate 

Attributes 
The practical operationalization of these outcomes is guided by the accreditation 

framework set forth by the National Board of Accreditation (NBA, 2023). Our 
'Backward-Mapping' (Pratiloma-Krama) approach ensures that every ancient skill—
from Nṛtya (Performing Arts) to Vāstu (Architectural Science)—is translated into a 
measurable Program Outcome (PO), thereby satisfying the rigorous assessment criteria 
required for global engineering recognition. 

In the standard Outcome-Based Education (OBE) model, institutional efficacy is 
measured by Program Outcomes (POs)—the twelve rigorous attributes defined by the 
Washington Accord—ranging from technical mastery to ethical leadership. To ensure 
the "Sandipani-OBE Synthesis" is anchored in global reality, we align our framework 
with the twin pillars of technical excellence: 
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Feature National Board of 
Accreditation (NBA) 

Washington Accord (WA) 

Identity The Accreditor (The evaluative 
authority in India). 

The Accord (The international 
benchmark for engineering). 

Scope National: Ensuring quality 
across Indian technical 
institutions. 

International: Ensuring global 
parity across 20+ signatory nations. 

Role Audits programs against the 12 
Program Outcomes (POs) & 
FO-0 

Ensures Indian POs match the 
Global Graduate Attributes. 

Sandipan
i 
Advantag
e 

Provides the Regulatory Rigor 
to pass national audits with 
distinction. 

Provides the Global 
Competitiveness required for 
international mobility. 

However, to realize the vision of Viksit Bharat 2047, these attributes must be infused 
with the "Completeness" inherent in the Catuḥṣaṣṭi Kalās. By mapping these 64 Arts 
to these modern standards, we transform the curriculum from a static syllabus into a 
Mandala of Mastery. This alignment ensures that the ancient "Sandipani Vision" meets 
the contemporary requirements of the NBA and the Washington Accord (Washington 
Accord (2021); NBA (2023)). 

The following integration matrix details how these ancient competencies map 
directly to the standardized Program Outcomes (POs) required for global professional 
recognition. 

Integration Matrix of Catuḥṣaṣṭi Kalās and Global Graduate Attributes 

Skill Domain 
(Standardized) 

Program 
Outcome 
(PO) 

Formal Description 

Engineering & 
Analytical Skills 
(Intellectual 
Skills) 

PO1: 
Engineering 
Knowledge 

Apply knowledge of mathematics, science, and 
engineering fundamentals to the solution of 
complex engineering problems. 

 PO2: 
Problem 
Analysis 

Identify, formulate, and analyze complex 
engineering problems reaching substantiated 
conclusions using first principles. 
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Skill Domain 
(Standardized) 

Program 
Outcome 
(PO) 

Formal Description 

 PO4: 
Conduct 
Investigations 
of Complex 
Problems. 

Use research-based knowledge and research 
methods to provide valid conclusions for 
complex problems. 

Design & 
Technical 
Capability 
(Life  Skills) 

PO3: Design 
& 
Development 

Design solutions for complex engineering 
problems and system components that meet 
specified needs with appropriate consideration 
for public health, safety, and 
cultural/societal/environmental considerations. 

 PO5: Modern 
Tool Usage 

Create, select, and apply appropriate 
techniques, resources, and modern engineering 
and IT tools. 

Professional & 
Societal 
Impact/Skills 

PO6: The 
Engineer & 
Society 

Apply reasoning informed by contextual 
knowledge to assess societal, health, safety, 
legal, and cultural issues. 

 PO7: 
Environment 
& 
Sustainability 

Understand the impact of professional 
engineering solutions in societal and 
environmental contexts. 

 PO8: Ethics Apply ethical principles and commit to 
professional ethics and responsibilities and 
norms of engineering practice. 

Collaborative & 
Communicatio
n Skills 
(Interpersonal 
Skills) 

PO9: 
Individual & 
Team Work 

Function effectively as an individual, and as a 
member or leader in diverse teams and in 
multidisciplinary settings. 

 PO10: 
Communicat
ion 

Communicate effectively on complex 
engineering activities with the engineering 
community and with society at large. 

Management & 
Adaptability 

PO11: Project 
Management 
& Finance 

Demonstrate knowledge and understanding of 
engineering and management principles and 
apply these to one’s own work. 

 PO12: Life-
long 
Learning 

Recognize the need for, and have the 
preparation and ability to engage in 
independent and life-long learning in the 
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Skill Domain 
(Standardized) 

Program 
Outcome 
(PO) 

Formal Description 

broadest context of technological change. 

V. The Synthesis of Excellence 
Success in this framework is defined by more than academic results; it is achieved 

when a student demonstrates proficiency across all twelve program outcomes, 
effectively bridging the gap between historical wisdom and global excellence. 

By designating Sumathi (Right-Mindedness) as FO-0 (Foundational Outcome)—the 
Integrative Program Outcome—the framework seeks to ensure that technical 
competence is developed alongside ethical responsibility rather than in a moral 
vacuum. This matrix serves as the operational blueprint for an education system that is 
both globally competitive and culturally anchored, moving us closer to the goal of a 
Viksit Bharat 2047.  

The integration of ethical intelligence into cognitive training is supported by 
findings in neuroplasticity, which suggest that rational decision-making is inextricably 
linked to emotional and ethical foundations (Damasio, 1994). By grounding the 
Catuḥṣaṣṭi Kalās in 'Sumathi'—the affective domain of right-mindedness - we align 
modern pedagogical outcomes with the biological reality of how humans process 
complex, value-based choices. 

To move beyond the 'Crisis of the Specialist,' our framework adopts a systems-
thinking approach, recognizing that true mastery requires seeing the 'Mandala of 
Mastery' not as a list of isolated skills, but as an interconnected learning ecosystem 
(Senge, 2006). This synthesis mirrors the holistic requirements of modern 
organizational leadership, where disparate technical competencies must converge to 
serve a unified strategic purpose. 

To ensure that our multidisciplinary graduates remain competitive on a global stage, 
the framework aligns the Catuḥṣaṣṭi Kalās with the graduate attributes established by 
the Washington Accord (2021). By mapping ancient competencies to these rigorous 
international standards, we demonstrate that traditional mastery and contemporary 
professional excellence are not mutually exclusive, but are mutually reinforcing 
requirements for the modern engineer. 

VI. From Theory to Application: The Four Competency Clusters 
To facilitate the implementation of the Sandipani-OBE Framework, we group the 

64 Kalās into four strategic clusters that align with global accreditation standards. This 
ensures that the "Divine Curriculum" is both globally recognized and civilisationally 
rooted. 
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VI.1. The Intellectual & Engineering Domain (Kala-Vijñāna) 
Modern Program Outcomes demand rigorous "Problem Analysis" and the "Design 

of Solutions." 
• The Kalā Synthesis: Arts such as Yantra-mātrikā (Advanced Mechanics), 

Dhātu-vāda (Materials Science), and Vāstu-vidyā (Civil Engineering) are the 
direct precursors to modern STEM. 

• Outcome: The student transcends basic engineering to achieve the Siddhi 
of creating sustainable, functional systems. Guided by Sumathi, they learn to 
build for the long-term benefit of society. 

VI.2. The Communication & Linguistic Domain (Vāk-Paṭu) 
Effective leadership (POs 9 and 10) relies on the ability to navigate diverse teams 

and complex information silos. 
• The Kalā Synthesis: This maps to Akṣara-muṣṭikā-kathana 

(Cryptology/Information Security) and Mlecchita-vikalpa (Linguistic 
Diversity/Coding). In a globalized economy, the ability to communicate across 
"encrypted" professional and cultural boundaries is a critical survival mechanism. 

• Outcome: Graduates possess the verbal dexterity to articulate complex ideas 
with the precision of a scholar and the strategic clarity of a leader. 

VI.3. The Creative & Aesthetic Domain (Lalita-Kala) 
Modern pedagogy often overlooks the "Affective Domain," yet OBE recognizes its 

value through "The Professional and Society."  
The integration of performing arts into the curriculum is not merely an aesthetic 

choice; it is a proven pedagogical strategy that fosters joyful, retentive, and 
transformative learning outcomes (Agarwal & Verma, 2023). By embedding disciplines 
like Nṛtya (Rhythm) and Gīta (Harmony) into the engineering framework, we leverage 
these arts to cultivate the neuro-plasticity necessary for complex problem-solving. 

• The Kalā Synthesis: Disciplines such as Nṛtya (Rhythm), Gīta (Harmony), 
and Alekhya (Visual Synthesis) are not merely extracurricular. In the Sandipani 
model, they are essential for neuro-plasticity and cultivating the "Flow State" 
required for innovative breakthroughs. 

• Outcome: A professional who humanizes technology, ensuring that 
development is as aesthetically harmonious as it is technically functional. 

VI.4. The Ethical & Strategic Domain (Nīti-Śāstra) 
The ultimate POs are "Ethics" and "Life-long Learning"—the capacity for sustained 

contribution. 
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• The Kalā Synthesis: This is where the 65th Skill: Sumathi becomes the 
operational engine. Arts like Chala-yoga (Strategic Decision Making) and Jaya-
vidyā (Resilience) prepare students for real-world complexity. 

• Outcome: Shifting from a narrow focus on profit to a state of "Right-
Mindedness," where the graduate views their career as a Yajna - a meaningful 
contribution to the progress of the nation. 

VII. The Evolution of Assessment: Performance-Based Mastery 
Within this framework, assessment evolves from traditional rote examination 

toward Performance-Based Outcomes. To demonstrate mastery in fields ranging from 
Vicitra-śāka-yuṣa (Applied Chemistry/Nutrition) to Vastra-gopana (Textile 
Engineering/Security Systems), students must create, demonstrate, and defend their 
work before peers and mentors. 

By aligning the 64 Kalās with international POs, we are not merely producing 
graduates; we are graduating Kala-Pravinas—Masters of Arts who are uniquely equipped 
to lead India into its developed future in 2047. 

VIII. The 2047 Roadmap: Scaling the "Sandipani Vision" 
To manifest the "Sandipani Vision" at a national scale, we must align our academic 

ambitions with the statistical realities of the Indian higher education landscape. As we 
march toward Viksit Bharat 2047, the transition from a traditional degree-granting 
model to a skill-mastery "Modern Gurukul" requires an unprecedented expansion of 
both institutional infrastructure and intellectual depth. 

The scale of this economic ambition is substantiated by recent macroeconomic 
indicators and systematic reviews, which underscore the need for a highly skilled, agile 
workforce capable of navigating global volatility (Sivaraman et al., 2026). Aligning our 
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pedagogical outcomes with these broader economic targets is essential to ensuring that 
our educational investments yield a dividend of sustainable, high-value growth. 
VIII. 1. Addressing the Demographic Imperative 

India currently possesses one of the world's youngest populations, with 
approximately 40% of our citizenry under the age of 18. However, the Gross Enrolment 
Ratio (GER) remains a critical bottleneck. While we are a global leader in total 
graduates, our Research & Development (R&D) Intensity must scale to match our 
economic ambitions (Govt of India (2025); NITI Aayog (2026); UGC (2026)) 

The scale of this pedagogical shift is necessitated by long-standing gaps in 
institutional capacity, a challenge identified by the National Knowledge Commission 
(2009) in its comprehensive call for the expansion of India’s university network. 
Addressing this requires a move away from traditional mass-production models toward 
a personalized, skill-mastery paradigm that can accommodate the nation's demographic 
potential. 

The imperative for systemic reform is further highlighted by current enrolment 
trends, which indicate that while India possesses a vast demographic potential, bridging 
the gap toward universal access requires a robust expansion of our university 
infrastructure (University Grants Commission, 2026). Achieving these statistical 
milestones is not merely a quantitative goal; it is a prerequisite for operationalizing a 
high-quality, outcome-based system at scale. 

• The Challenge: Current university enrolment for the 18–24 age group 
remains significantly below our national potential. 

• The Strategic Goal: In alignment with NEP 2020, we aim for a GER of 50% 
by 2035, moving toward universal access by 2047. 

• The Infrastructure Gap: To meet this demand, the National Knowledge 
Commission estimates India requires a minimum of 1,500 universities - a 
significant increase from the 945 recorded in early 2020. 

VIII.2. The Shift from Consumption to Creation (Jñāna to Vijñāna) 
A developed nation is defined by its capacity for original knowledge creation. Our 

current research landscape reveals a vital opportunity for growth: 
• Researcher Density: India maintains approximately 216 researchers per 

million inhabitants, compared to 1,222 in China and 4,412 in the USA. 
• R&D Investment: Our current research expenditure stands at roughly 

0.62% of GDP, whereas global leaders consistently invest between 2% and 3%. 
• The Outcome: We must pivot from being consumers of global technology 

to being the architects of original, world-class innovation. 
VIII.3. The "Innovation Flywheel" of 2047 
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Our roadmap to 2047 involves three strategic shifts, underpinned by the ethical 
substrate of Sumathi: 

Our pedagogical framework directly supports the strategic objectives defined by 
national planning bodies, specifically aiming to align human capital development with 
the goal of achieving Net Zero and sector-specific industrial leadership by 2047 (NITI 
Aayog, 2026). 

• Institutional Excellence: Leveraging frameworks like RUSA (Rashtriya 
Uchchatar Shiksha Abhiyan) and NIRF  (National Institutional Ranking 
Framework) to drive competitive, quality-driven growth. 

• Talent Retention: Utilizing catalysts like the Prime Minister’s Research 
Fellowship (PMRF) to attract and retain our most brilliant minds, effectively 
mitigating "Brain Drain". 

• Interdisciplinary Synthesis: Reviving the 64 Kalās model where diverse 
disciplines intersect - for instance, integrating Vāstu-vidyā with Sustainable 
Urban Planning or Ayurveda with advanced Biotechnology. 

VIII.4. Cultivating Global Leadership 
The disparity in global academic recognition - evidenced by the contrast in Nobel 

Laureates - is a call to action. Our institutions must shift their Outcome-Based 
Objectives from mere "employability" to "Global Leadership". 

By implementing this refined Outcome-Based Education (OBE) framework, we 
establish a transparent, accountable system where educators are no longer mere 
proctors, but the true "Builders of the Nation". When a student masters the 64 Kalās 
under a mentor guided by Sumathi, they emerge as a "Viksit Citizen"—uniquely 
equipped to lead a $30 trillion economy. 
VIII.5. The Facilitator’s Mastery: Reviving the Teacher-Student "Duoship" 

The final and most critical component of the Outcome-Based Education (OBE) 
transition is the metamorphosis of the educator. In the industrial model of mass 
education, the teacher was often reduced to a mere transmitter of data. However, the 
Sandipani Model and the vision of Viksit Bharat 2047 demand a return to the "Noble 
Profession" of the Facilitator. 
VIII.5.1. From Lecturer to Mentor: The Architecture of Duoship 

In the tradition of the 64 Kalās, the relationship was never transactional; it was a 
"Duoship"—a sacred, reciprocal bond where the teacher’s success is defined entirely by 
the student’s Siddhi (attainment of outcomes). 

• The Lineage of Excellence: From the foundational logic of Socrates-Plato-
Aristotle to the complete mastery shown by Sandipani to Krishna, and into the 
modern era with mentors like Ramakant Achrekar to Sachin Tendulkar, we see 
that world-class outcomes are always the result of specific, intentional coaching. 
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• The Living Sumathi: In an OBE system, the facilitator becomes the 65th 
Skill (Sumathi) in human form—guiding the student’s ethical intellect while they 
master the technical rigors of the other 64 arts. 

VIII. 5.2. Reversing "Brain Drain" through Civilizational Inspiration 
A key strategic objective for 2047 is the mitigation of "Brain Drain." By rooting 

OBE in Indian civilizational pride, facilitators help students develop a sense of 
ownership over the nation’s destiny.  

To bridge the gap between high-tech capability and local necessity, we look to the 
'Kalam-Somaraju' paradigm, which advocates for frugal, grassroots innovation as a 
primary driver of sustainable development (Kalam & Pal, 2011). This model ensures 
that engineering solutions are not only globally benchmarked but also locally scalable 
and inclusive. 

• The "Kalam-Somaraju" Paradigm: This represents the pinnacle of the 
Catuḥṣaṣṭi Kalās applied for societal welfare. By using aerospace materials to 
develop lightweight calipers and cardiovascular stents, Dr. APJ Abdul Kalam and 
Dr. Somaraju demonstrated how interdisciplinary outcomes solve local 
challenges with global standards. 

• Strategic Intent: The facilitator motivates students to "Think Globally" while 
remaining anchored in "Indian Application," ensuring our best minds find 
purpose within the domestic innovation ecosystem. 

VIII. 5.3. Institutional Accountability and Transparency 
In a traditional system, a student’s failure is often attributed to a lack of "aptitude." 

Conversely, OBE shifts the accountability to the institutional framework and the 
facilitator. 

• The Precision of Progress: Every student’s journey through the 64 skills is 
mapped, measurable, and transparent. 

• The Educational Revolution: Just as the "Green Revolution" succeeded 
through high-yield methodologies and the "White Revolution" through systemic 
quality control, our educational transformation depends on high-fidelity 
Outcome Reports that track the holistic growth of every learner. 

IX. The Builders of the Nation 
The ultimate objective of the Sandipani–OBE Framework extends beyond 

employability and disciplinary competence toward the development of responsible, 
innovative, and socially conscious citizens. Contemporary educational policy 
increasingly recognizes that higher education institutions must contribute not only to 
workforce preparation but also to ethical leadership, civic responsibility, sustainability, 
and national development. 
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By 

integrating the Catuḥṣaṣṭi Kalās with Outcome-Based Education, the proposed 
framework seeks to cultivate graduates who possess technical expertise, 
interdisciplinary adaptability, creative problem-solving abilities, and a strong ethical 
foundation. The inclusion of Sumathi (FO-0) as a foundational outcome emphasizes 
the importance of value-based decision-making as a complement to professional 
competence. 

Such an approach aligns with the broader aspirations of the National Education 
Policy 2020, which advocates holistic, multidisciplinary, competency-based, and 
learner-centred education. Within this context, educational institutions may serve as 
ecosystems for nurturing innovation, social responsibility, and lifelong learning while 
preserving cultural continuity and indigenous knowledge traditions. 
If implemented and empirically validated, the Sandipani–OBE Framework may 
contribute to the development of graduates capable of addressing complex societal 
challenges through a balanced integration of knowledge, skills, character, and public 
purpose. In this sense, the framework positions higher education as a strategic enabler 
of human development and national progress in the journey toward Viksit Bharat 2047. 

X. The Global Benchmark: Why NBA & WA Matter 
To understand the potency of the Sandipani-OBE Synthesis, one must look at the 

two pillars of global engineering quality: 
● The National Board of Accreditation (NBA): The custodian of technical quality 

in India. It evaluates institutions based on what students attain through 12 
Program Outcomes (POs). 
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● The Washington Accord (WA): An international agreement between 20+ nations. 
Since India is a signatory, an accredited Indian degree is a "Global Passport." 

The Strategic Advantage of the Sandipani Model 
Feature The NBA/WA 

Requirement 
The Sandipani Enhancement 

Focus Technical Competence. Holistic Completeness. 
Standard 12 Program Outcomes. 12 POs + FO-0 (Sumathi). 
Objectiv
e 

Employability. Viksit Leadership: Producing "Nation 
Builders." 

Mapping the Mandala of Skills to Global Standards 
The following table establishes a cognitive mapping between the ancient Catuḥṣaṣṭi 

Kalās and the modern Program Outcomes (POs). This translation layer demonstrates 
how the "Sandipani Vision" transcends contemporary global benchmarks. 
Domain of 
Completenes
s 

Representati
ve Kalā 
(Ancient 
Science/Art) 

The 65th Skill: 
Sumathi (The 
Multiplier) 

Modern 
Program 
Outcome 
(NBA/WA) 

Viksit Bharat 
2047 
Strategic 
Alignment 

I. Intellectual 
& Analytical 

Ganita, 
Jyotirvidyā, 
Yantra-mātṛkā 
& Pramāṇa-
śāstra (Science 
of Evidence) 

 Integrated Logic: 
Moving from rote 
computation to 
understanding the 
"cosmic rhythm" of 
complex systems. 

PO1, PO2, PO4 
& PO5 
(Knowledge, 
Analysis, 
Investigation & 
Tool Usage) 

Atmanirbhar 
Bharat: R&D 
Leadership, 
Technological 
Self-Reliance & 
Deep-Tech 
Innovation. 

II. Design & 
Innovation 

 Vāstu-vidyā 
(Architecture) 
& Citra-yoga 

Sustainable 
Aesthetics: Designing 
with an awareness of 
materials and 
permanence, not just 
utility. 

PO3 (Design & 
Development) 

Indigenous 
Excellence: 
World-class 
infrastructure 
with an Indian 
soul. 

III. 
Communicati
on & Strategy 

Vāda-vidyā 
(Debate) & 
Mlecchita-
vikalpa 
(Coding/Crypt
ography) 

Dialectical Mastery: 
The ability to argue 
all sides to reach the 
Siddhānta (Absolute 
Truth). 

PO10 & PO12 
(Communication 
& Life-long 
Learning) 

Global Soft 
Power: 
Diplomatic 
leadership and 
international 
discourse. 
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Domain of 
Completenes
s 

Representati
ve Kalā 
(Ancient 
Science/Art) 

The 65th Skill: 
Sumathi (The 
Multiplier) 

Modern 
Program 
Outcome 
(NBA/WA) 

Viksit Bharat 
2047 
Strategic 
Alignment 

IV. Strategic 
Management 

Vāṇijya-
vidyā 
(Commerce) 
& Resource 
Mgmt 

Resource 
Mindfulness: Values-
based wealth 
creation over 
exploitative profit; 
optimizing for zero-
waste. 

PO11 (Project 
Management & 
Finance) 

Economic 
Powerhouse: A 
$30 Trillion 
Economy built 
on trust and 
transparency. 

V. Socio-
Ethical 
Governance 

Nīti-śāstra 
(Ethics) & 
Sadācāra 
(Conduct) 

Dharmic 
Responsibility: 
Aligning professional 
ethics with 
Lokasangraha 
(Universal Welfare). 

PO6 & PO8 
(The 
Professional, 
Society & Ethics) 

Social 
Capital: A high-
trust, 
harmonious, 
and law-abiding 
society. 

VI. Ecological 
Stewardship 

Bhū-vidyā 
(Geology) & 
Vṛkṣāyurveda 
Botany 

Prakriti-Raksha: 
Viewing the 
environment as a 
sacred stakeholder 
rather than a 
consumable 
resource. 

PO7 
(Environment & 
Sustainability) 
65th Skill 
“Sumathi” is the 
catalyst for PO8 
(Ethics) 

Net-Zero 
Leadership: 
Pioneering the 
Global Green 
Revolution 2.0. 

VII. Holistic 
Resilience 

Gīta-Vādya 
(Arts) & 
Prāṇāyāma 
(Mastery) 

Emotional 
Intelligence: 
Maintaining a 
balanced mindset 
(Sthitaprajña) to 
harmonise team 
dynamics and 
prevent burnout. 

PO9 & PO12 
(Individual/Tea
mwork & Self-
Actualization) 

National 
Vitality: A 
mentally 
resilient, 
creative, and 
healthy 
citizenry. 

The Call to Action 
As we architect the infrastructure for a $30 trillion economy, our mandate extends 

beyond expanding enrolment; we must deepen our national character. By aligning the 
64 Ancient Arts with the rigors of Outcome-Based Education, we ensure our 
institutions remain the crucibles of excellence where heritage and high-technology 
coexist. 

We invite our faculty, policymakers, and industry partners to embrace this Mandala 
of Mastery. Together, we will cultivate the Kala-Pravinas and Sumanas who will lead 
India—not just as a global market, but as a beacon of knowledge, innovation, and 
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integrity. The evolution of the Indian student into a 'Builder of the Nation' is not 
merely an academic objective—it is the cornerstone of our destiny for 2047. 

XI. The "Sandipani-OBE" Flywheel for 2047 
To ensure these strategic mappings translate into institutional reality, the curriculum 

must follow a cyclical, high-fidelity process: 
1. Define the Outcome (Dharana): Clearly state which of the 64 Kalās is being 

mastered and how Sumathi governs its application. 
2. Design the Experience (Sadhana): Curate labs, industry projects, and mentorship 

opportunities (the "Duoship") to forge the skill in real-world contexts. 
3. Demonstrate Mastery (Siddhi): The student performs or creates a tangible 

solution—a "Kalam-Somaraju Stent" equivalent—proving the outcome has been 
met. 

4. Evaluate & Rejuvenate (Pariksha): Utilize data-driven OBE feedback loops to 
constantly elevate institutional standards and student performance. 

The 64 Arts are not ancient history; they are the blueprint for the future of high-
quality, outcome-based higher education. 

XII. Limitations and Future Research 
The framework proposed in this paper is conceptual in nature and represents an 

integrative synthesis of classical Indian educational philosophy, the Catuḥṣaṣṭi Kalās 
tradition, Outcome-Based Education (OBE) principles, and contemporary national 
educational priorities. While the framework offers a structured approach for aligning 
ancient knowledge systems with modern educational outcomes, several limitations 
should be acknowledged. 
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First, the proposed mapping between the sixty-four Kalās and twenty-first-century 
competencies remains primarily theoretical. Although the alignment has been informed 
by educational literature, policy frameworks, and expert interpretation, it has not yet 
been subjected to large-scale empirical validation across diverse educational contexts. 
Future studies should investigate the reliability and validity of the proposed 
competency mappings through expert consensus methods, curriculum trials, and 
learner outcome assessments. 

Second, the framework draws substantially upon textual, historical, and 
philosophical sources. Interpretations of the Kalās vary across classical texts and regional 
traditions, and alternative scholarly perspectives may produce different categorizations 
or competency alignments. Continued interdisciplinary dialogue among educationists, 
Sanskrit scholars, curriculum designers, and policymakers will be essential for refining 
and contextualizing the framework. 

Third, the Sumathi model and the proposed Foundation Outcome Zero (FO-0) 
construct are presented as conceptual educational innovations intended to address 
foundational human development dimensions that precede conventional cognitive 
outcomes. Although grounded in philosophical and pedagogical reasoning, these 
constructs require systematic empirical investigation to establish their effectiveness, 
measurement approaches, and applicability across age groups and institutional settings. 

Fourth, the implementation recommendations discussed in this paper have not yet 
been evaluated through longitudinal educational interventions. Future research should 
explore pilot implementations in schools, higher education institutions, and skill-
development ecosystems to assess their impact on learner engagement, employability, 
ethical development, creativity, and societal contribution. 

Future research may also focus on the development of assessment instruments, 
competency rubrics, teacher training frameworks, and digital learning ecosystems 
aligned with the proposed model. Comparative studies involving international holistic 
education frameworks could further illuminate the distinctive contributions of Indian 
Knowledge Systems to global educational discourse. 

Despite these limitations, the framework provides a foundational model for 
reimagining competency-based education through the integration of traditional 
knowledge systems and contemporary educational objectives. It is intended as a starting 
point for scholarly dialogue, empirical investigation, and policy innovation rather than 
a finalized or universally validated educational model. 

XIII. Conclusion: 
Forging the Viksit Citizen 

The integration of Outcome-Based Education (OBE) with the Catuḥṣaṣṭi Kalās 
represents a promising approach to educational renewal through the synthesis of 
traditional knowledge systems and contemporary competency-based frameworks. This 



                             Vedic Science, Vol. 28, Issue 2 (April-June 2026)                                      82 

framework may contribute to the development of ethically grounded, multidisciplinary 
graduates capable of addressing national and global challenges. As India progresses 
toward the aspirations of Viksit Bharat 2047, such integrative educational models may 
help align human development, innovation, and societal well-being. Through this 
framework, the proposed synthesis extends beyond theoretical discourse by providing 
a structured model for integrating ethical development, multidisciplinary 
competencies, and outcome-based learning. 

Potential Educational Outcomes and Societal Implications 
Potential long-term implications of the proposed Sandipani–OBE Framework may 

include: 
• Enhanced Global Academic Competitiveness: Educational institutions may 

strengthen their capacity for multidisciplinary research, innovation, and knowledge 
creation by integrating contemporary academic practices with insights derived from 
Indian Knowledge Systems. 

• Strengthened Talent Retention and Innovation Ecosystems: The framework may 
contribute to the development of graduates possessing broad-based competencies, 
entrepreneurial capabilities, and a commitment to applying their knowledge toward 
national and global challenges. 

• Ethically Responsible Professional Leadership: By embedding Sumathi (FO-0) as a 
foundational outcome, the framework may encourage the cultivation of professionals 
who balance technical expertise with ethical responsibility, sustainability, and societal 
well-being. 

Call to Action for Stakeholders 
Implications of the proposed framework extend across multiple stakeholder groups. 

Higher education institutions may utilize the Sandipani–OBE model to strengthen 
curriculum design, competency mapping, and holistic learner development. Faculty 
members may adopt mentorship-oriented pedagogies that integrate ethical reasoning 
with disciplinary expertise. Policymakers may explore mechanisms for incorporating 
traditional knowledge systems within contemporary accreditation and qualification 
frameworks. Collectively, these efforts may support the development of educational 
ecosystems that are academically rigorous, culturally rooted, and socially responsive. 

The Final Word 
According to the Śrīmad Bhāgavatam (10.45.31–36), Krishna and Balarama mastered 

the sixty-four arts under the guidance of Sage Sandipani, a narrative that has 
traditionally been interpreted as an exemplar of holistic education and 
multidimensional human development. Within the Indian educational imagination, 
this model symbolizes the pursuit of completeness through the balanced cultivation of 
knowledge, skills, character, and wisdom. By adopting Outcome-Based Education as a 
modern pedagogical framework, institutions may create opportunities for learners to 
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pursue a similarly holistic form of development. The objective is not merely the 
acquisition of employable skills, but the cultivation of adaptable, ethical, and lifelong 
learners capable of contributing meaningfully to society. 

The Sandipani–OBE Framework is offered as a conceptual model for further 
scholarly dialogue, curriculum innovation, and empirical investigation. Future studies 
involving curriculum implementation, competency assessment, and longitudinal 
learner outcomes will be essential for validating and refining the framework. By 
integrating the wisdom of the Catuḥṣaṣṭi Kalās with contemporary Outcome-Based 
Education, this work seeks to contribute to an educational paradigm that balances 
knowledge, skill, character, and societal responsibility. 
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Appendix A: Illustrative Case Studies 
Case Studies:  

Translating Outcome-Based Education into Innovation Ecosystems 

To demonstrate the practical application of Outcome-Based Education (OBE) 
integrated with the Mandala of Skill, this section presents three representative case 
studies from India’s higher education and innovation ecosystem. 

Case Study 1: Technology Innovation at Indian Institutes of Technology 
The Indian Institutes of Technology represent the highest level of technical 

education in India and serve as a benchmark for OBE implementation aligned with 
global standards. 
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A notable example is the development of low-cost, high-impact technologies such 
as: 
● Affordable medical devices 
● Frugal engineering solutions 
● Indigenous defense technologies 
These innovations reflect strong alignment with: 
● PO1 (Engineering Knowledge) 
● PO4 (Investigation of Complex Problems) 
● PO7 (Sustainability) 
From the perspective of the Mandala of Skill, IITs demonstrate: 
● Technological Arts → Engineering design and innovation 

● Strategic Arts → Problem-solving in national contexts 
● Sumathi (Ethical Intelligence) → Focus on affordability and societal benefit 
Thus, IIT ecosystems illustrate how OBE can move beyond theoretical instruction 

toward impact-driven innovation, particularly when supported by strong research 
infrastructure and mentorship. 

Case Study 2: Startup Incubation and Entrepreneurial Ecosystems 
India’s startup ecosystem has grown significantly, supported by incubation centers 

in universities and national initiatives such as Startup India. 
Leading institutions have established incubation hubs that: 
● Provide seed funding and mentorship 
● Facilitate industry collaboration 
● Support commercialization of student-led innovations 
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Examples include: 
● Technology Business Incubators (TBIs) 
● Atal Incubation Centres (AICs) 
These ecosystems operationalise OBE by enabling students to: 
● Apply classroom knowledge to real-world ventures 
● Develop interpersonal and entrepreneurial skills 
● Transition from TRL 1–3 (research) to TRL 7–9 (market-ready products) 
From the Mandala of Skill perspective: 
● Communication Arts → Pitching and stakeholder engagement 
● Professional Skills → Business model development 
● Life Skills → Risk-taking and resilience 
Importantly, the inclusion of Sumathi ensures ethical entrepreneurship, preventing 

exploitative or unsustainable practices. 
Case Study 3: Rural Technology and Grassroots Innovation 
A powerful illustration of inclusive OBE is found in grassroots innovation 

movements such as the National Innovation Foundation - India. 
This initiative identifies, supports, and scales innovations developed by rural 

communities, including: 
● Low-cost agricultural tools 
● Water management solutions 
● Indigenous healthcare practices 
These efforts align with: 
● PO7 (Environment and Sustainability) 
● PO8 (Ethics) 
● PO12 (Lifelong Learning) 
Within the Mandala of Skill framework: 
● Sustainability Arts → Ecological balance 
● Domestic & Life Enrichment Arts → Practical livelihood skills 
● Sumathi → Community-centred innovation 
This case highlights a critical dimension often overlooked in higher education: 

“Innovation need not be high-cost or urban-centric—it can be locally rooted and 
globally relevant.” 
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Across these three domains, several common themes emerge: 
1. OBE becomes transformative when linked to real-world ecosystems 
2. Mentorship (Teacher–Student Duoship) is critical for innovation success 
3. The “Valley of Death” can be bridged through incubation and funding support 
4. Sumathi ensures that innovation remains ethical, inclusive, and sustainable 
Based on these case studies, institutions should design curricula: 
● Integrate innovation projects and incubation exposure into curricula 
● Embed undergraduate research as a mandatory component 
● Establish industry and rural immersion programs 
● Evaluate students not only on knowledge but on impact and societal relevance 
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