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Foreword 

Education is much more than the transmission of information. It 

is a process of nurturing curiosity, developing understanding, and 

enabling learners to discover meaningful connections between ideas. In 

today's educational landscape, where critical thinking and 

interdisciplinary learning are increasingly emphasized, teachers are 

expected not only to teach subjects but also to cultivate minds that can 

think, question, and connect knowledge. 

Leave Gaps to Think – Fill Gaps to Connect presents a 

refreshing perspective on this responsibility. Rather than offering 

another collection of teaching techniques, the author introduces a 

thoughtful philosophy of teaching grounded on a simple yet profound 

idea: meaningful learning begins when students are encouraged to think, 

and thinking develops when teachers help learners connect concepts 

rather than present them in isolation. 

The ideas presented in this book are rooted in years of 

classroom experience and careful reflection on how students learn. 

While many examples are drawn from Mathematics, Physics, 

Electronics, and Computer Science, the underlying philosophy extends 

across all disciplines. As a teacher and researcher in Biotechnology, I 

find that meaningful learning in the life sciences also depends on 

understanding the relationships between concepts, observations, and 

their applications. Knowledge in every field grows through meaningful 

connections. 

The emphasis on moving beyond memorization toward 

connected understanding aligns well with the aspirations of 

contemporary education. By encouraging teachers to leave thoughtful 

gaps that stimulate inquiry and then guide students in filling those gaps 

through connected knowledge, the author reminds us that education is 
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not merely about providing answers but about developing the ability to 

discover them. 

I believe this book will be a valuable resource for teachers, 

teacher educators, and institutions seeking to make learning more 

meaningful and intellectually engaging. I hope the ideas presented here 

inspire educators across disciplines to create classrooms where curiosity 

naturally leads to understanding. 

I congratulate Shri M. S. Rajani Kanth for this thoughtful 

contribution to the teaching community and wish this book a wide 

readership among educators committed to enriching the learning 

experience. 

 

 

 

Dr. K. S. Ramya 

Assistant Professor 
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Foreword 

The advancement of science and technology has always been 

driven by connections. Physics laid the foundation, Electronics 

transformed principles into intelligent systems, and Computer Science 

extended those systems into the digital world. Every innovation has 

emerged by building upon existing knowledge rather than treating each 

subject as independent. 

This philosophy is thoughtfully presented in Leave Gaps to 

Think – Fill Gaps to Connect. The author encourages teachers not 

merely to deliver information but to create opportunities for learners to 

think, question, and connect ideas. Such an approach develops 

understanding that extends beyond examinations and prepares students 

for lifelong learning. 

From the perspective of Electronics and Computer Science, this 

philosophy is especially relevant. Understanding individual components 

or algorithms is only the beginning; real learning occurs when students 

recognize how concepts interact to form complete systems. It is these 

connections that foster analysis, problem-solving, and innovation. 

The strength of this book lies in presenting this educational 

philosophy through practical illustrations while conveying a message 

that is applicable across disciplines. It reminds us that in an age where 

information is readily available, the true role of a teacher is to guide 

learners in transforming information into meaningful knowledge. 

The ideas presented in this book also encourage us to reflect on 

the learning process itself. A classroom becomes more meaningful when 

students are given space to explore why something works, how one 

concept relates to another, and where that understanding can be applied. 

When teachers deliberately leave such intellectual space, learners move 

from simply receiving knowledge to actively constructing it. This shift 
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can make education more engaging, purposeful, and capable of 

nurturing independent thinkers. 

I am confident that this book will inspire teachers and educators 

to create classrooms where curiosity leads to understanding and 

understanding leads to innovation. I congratulate Shri M. S. Rajani 

Kanth for presenting this thoughtful contribution to the teaching 

community and wish the book a wide readership. 

 

 

 

E. Raghavendra Kumar 

Ph.D. Scholar (Electronics) 

Vel Tech Rangarajan Dr. Sagunthala R&D Institute of Science 

and Technology 

Chennai, Tamil Nadu 
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Foreword 

Education is not merely the accumulation of knowledge; it is the 

cultivation of awareness. A teacher does more than explain concepts—

he or she awakens the ability to observe, reflect, and understand. True 

learning begins when the mind is encouraged to think rather than simply 

remember. 

This simple yet profound idea forms the heart of Leave Gaps to 

Think – Fill Gaps to Connect. The author reminds us that learning 

becomes meaningful when teachers create space for inquiry and guide 

students to discover the connections between ideas. Such learning not 

only strengthens knowledge but also develops clarity, confidence, and 

independent thinking. 

As a practitioner of Yoga, I have learned that growth is not 

achieved by filling the mind with more information but by developing 

the ability to perceive relationships with greater awareness. The same 

principle applies in education. When learners connect concepts rather 

than memorizing them, knowledge transforms into understanding, and 

understanding gradually becomes wisdom. 

The philosophy presented in this book is relevant not only to 

classrooms but also to life itself. It encourages teachers to become 

facilitators of thought and students to become seekers of understanding. 

This approach nurtures curiosity, patience, and a lifelong desire to learn. 

In both Yoga and education, reflection has an important place in 

genuine growth. Constant instruction may provide information, but 

moments of thoughtful silence allow that information to settle, connect, 

and acquire meaning. A learner who is given time to reflect begins to 

see beyond isolated facts and recognize the larger patterns within 

knowledge. In this sense, the gaps we leave in teaching are not empty 
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spaces; they are opportunities for awareness, discovery, and deeper 

understanding. 

I congratulate Shri M. S. Rajani Kanth for presenting a 

thoughtful philosophy that places thinking at the centre of education. I 

am confident that this book will inspire educators to create learning 

environments where knowledge is not merely taught but truly 

understood. 

 

 

P. Srikanth 

Indian Railways 

Yoga Practitioner  
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Preface 

Education does not begin when a teacher starts teaching; it 

begins when a learner starts learning. Teaching becomes meaningful 

only when it awakens curiosity, encourages reflection, and inspires 

learners to think. 

Every teacher enters a classroom with the desire to educate. 

Lessons are prepared, concepts are explained, and questions are 

answered. Yet an important question remains: Is the purpose of 

teaching merely to transfer information, or to develop the ability to 

think? 

Over the years, I realized that students understand concepts 

more deeply when they are encouraged to think for themselves and 

discover the relationships between ideas. This realization gradually 

shaped a simple philosophy that forms the foundation of this book: 

Leave gaps for students to think. 

Fill those gaps by connecting knowledge. 

The "gaps" in this book are not omissions in teaching; they are 

opportunities for reflection. They encourage learners to question, 

explore, and search for understanding. Once curiosity is awakened, the 

teacher's role is to help learners connect concepts, recognize patterns, 

and build knowledge as an interconnected whole. 

Although many illustrations are drawn from Mathematics, 

Physics, Electronics, and Computer Science, this philosophy extends to 

every discipline. Meaningful learning begins when students connect 

ideas rather than memorize them in isolation. 

This book is neither a textbook nor a manual of teaching 

techniques. It is a collection of reflections drawn from years of teaching, 

observation, and continuous learning. It does not seek to provide all the 
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answers; instead, it invites teachers to create classrooms where curiosity 

leads to understanding and understanding grows through connections. 

If these pages encourage a teacher to pause before giving an 

answer, ask one more thoughtful question, or reveal one more 

meaningful connection, this book will have fulfilled its purpose. 

 

Knowledge grows through connections. 

Understanding grows through reflection. 

Wisdom grows when both come together. 

 

It is my humble hope that these ideas contribute, in some small 

measure, to the lifelong journey of learning. 

 

               

Shri M. S. Rajani Kanth 

e-mail : rajanikanthms@gmail.com 

 

2026 
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understand themselves, think independently, or recognize the 

interconnectedness of knowledge and life. He came to believe that 

education should not merely prepare individuals to fulfil roles but 
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living. 
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discover relationships between concepts, and gradually build connected 

knowledge. It is the author's humble belief that education attains its true 

purpose when it nurtures not only competent individuals but also 

thoughtful human beings who live in harmony with themselves, society, 

and nature.  
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How to Read This Book 

This book is not intended to be read as a textbook, a collection 

of teaching techniques, or a set of ready-made solutions. It is an 

invitation to reflect on the purpose of teaching, the nature of learning, 

and the responsibility of every teacher in nurturing thoughtful human 

beings. 

The chapters in this book are interconnected. Each idea 

gradually leads to another, just as knowledge itself develops through 

connections rather than in isolation. Although the chapters may appear 

independent, they are designed to be read in sequence, allowing the 

philosophy of the book to unfold naturally. 

While reading, you may encounter ideas that differ from your 

own experiences or long-held beliefs. Rather than accepting or rejecting 

them immediately, pause for a moment. Reflect upon them. Compare 

them with your classroom experiences, your observations of students, 

and your own journey as a learner. The purpose of this book is not to 

persuade but to encourage inquiry. 

You may also notice that certain questions are intentionally left 

unanswered for a while. These are not omissions. They are gaps left for 

thinking. Before moving to the next page, allow yourself the 

opportunity to explore those questions. Often, the answers emerge 

naturally as later chapters reveal new connections. In the same way, 

teachers may leave purposeful gaps in the classroom, allowing students 

to experience the joy of discovery rather than the habit of receiving 

ready-made answers. 

This book should not be rushed. Read slowly. Pause often. 

Observe your own thoughts. Discuss the ideas with fellow educators. 

Most importantly, relate every concept to your own classroom, because 

every teacher, every learner, and every learning environment is unique. 
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The philosophy presented here does not ask teachers to teach 

more. It invites them to teach differently—not by adding more 

information, but by helping learners connect what they already know 

with what they are about to discover. 

If, after reading this book, you begin asking different questions, 

observing your students differently, or leaving thoughtful gaps that 

inspire deeper learning, then this book will have served its purpose. 
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The Journey 

 

Information 

 

↓ 

Understanding 

 

↓ 

Thinking 

 

↓ 

Questions 

 

↓ 

Connections 

 

↓ 

Knowledge 

 

↓ 

Wisdom 

 

This book is an invitation to walk that journey. 
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CHAPTER 1 

The Teacher Beyond the Syllabus 

1.1 The Unique Role of a Teacher 

A teacher occupies a unique and sacred place in the life of a 

student. Parents give birth to a child and nurture the body, but a teacher 

nurtures the mind, shapes the intellect, and influences the character of 

the student. The lessons taught by a teacher often remain with a student 

throughout life and guide many of the decisions that the student makes. 

Unlike many other professions, the influence of a teacher 

extends far beyond the classroom. Engineers construct buildings, 

doctors heal the body, lawyers interpret the law, and scientists expand 

human knowledge. A teacher, however, helps shape the individuals who 

will one day become engineers, doctors, lawyers, scientists, leaders, and 

responsible citizens. Every profession is built upon the foundation laid 

by a teacher. 

Teaching, therefore, is not merely the act of transferring 

information from books to young minds. A teacher's responsibility 

extends far beyond completing a syllabus or preparing students for 

examinations. The true purpose of education is to help students develop 

the ability to think, reason, discriminate between right and wrong, and 

understand their responsibilities toward themselves, their families, 

society, and nature. 

In the Bharatiya tradition, this responsibility may be understood 

as guiding students toward Dharma. Here, Dharma does not refer to any 

particular religion. It refers to one's duties, responsibilities, righteous 

conduct, and the values that enable an individual to live harmoniously 

with oneself, with others, and with nature. A teacher, therefore, should 
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strive not only to impart knowledge but also to cultivate understanding, 

character, and responsibility.  

Every individual who serves society today—whether as a 

teacher, administrator, policy maker, scientist, engineer, doctor, lawyer, 

police officer, member of the armed forces, entrepreneur, or political 

leader—was once a student sitting in a classroom. Some perform their 

duties with integrity and a sense of Dharma. Some continue to observe, 

learn, and develop new ideas that benefit society.  

At the same time, we also witness the realities of life. At almost 

every level, we come across negligence, fabrication, misuse of 

authority, corruption, and actions that work against the very 

responsibilities entrusted to them. It would neither be fair nor reasonable 

to hold teachers solely responsible for these outcomes, because every 

individual is also shaped by family, society, personal choices, and 

circumstances. Yet teachers have the unique privilege of influencing 

students at the most formative stage of life. This book is therefore not an 

attempt to judge the teachers who taught previous generations, but a 

humble effort to support the teachers of today in nurturing future 

generations who think clearly, understand their responsibilities, live by 

Dharma, and contribute to a more harmonious society. 

The success of teaching should not be measured merely by the 

marks students obtain in examinations, but by the quality of thinking, 

conduct, and responsibility they demonstrate throughout their lives. 

1.2 Education Is More Than Information 

Education is often mistaken for the accumulation of 

information. Students read textbooks, attend lectures, memorize 

definitions, and reproduce answers in examinations. While information 

is an essential part of learning, it is not the ultimate goal of education. 
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Information provides knowledge, but understanding gives that 

knowledge meaning and purpose. 

When concepts are not taught properly, students may learn to 

read, write, and reproduce information, yet they may never learn to 

think, question, reason, or connect ideas. Such students often memorize 

answers for examinations and forget them soon afterward because they 

have not understood the underlying concepts. 

A student who is not encouraged to think gradually develops the 

habit of seeking ready-made answers instead of exploring problems 

independently. Learning then becomes mechanical rather than 

meaningful. Knowledge remains confined to textbooks and examination 

halls instead of becoming a tool for understanding the world and solving 

real-life problems. 

This lack of understanding affects every discipline. In science 

and mathematics, students often develop fear because concepts are 

learned as isolated facts rather than as connected ideas. In technology, 

students may learn how to operate a computer or use software 

applications but fail to understand why systems work in a particular 

way. Without understanding, knowledge rarely develops into creativity, 

problem-solving ability, or innovation. 

More importantly, when education focuses only on information 

and neglects understanding, students may acquire knowledge without 

developing wisdom, responsibility, or the ability to make sound 

decisions. They may perform well in examinations yet struggle to apply 

their learning in unfamiliar situations or everyday life. 

The responsibility of a teacher, therefore, is not merely to 

provide information but to transform information into understanding. 

This requires encouraging students to observe, question, discuss, reason, 

and connect ideas rather than simply remember them. True education 
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begins when students discover meaning for themselves instead of 

merely repeating what they have been taught. 

The true measure of teaching is not how much information a 

student remembers, but how well the student has learned to think. 

"Education that teaches only answers creates followers; education that 

teaches students to think creates learners, innovators, and responsible 

human beings." 

1.3 Memorization and Learning 

Memorization has been one of the oldest and most widely 

practiced methods of learning in Bharat. It has played an essential role 

in preserving languages, scriptures, literature, poetry, mathematical 

tables, and many other branches of knowledge across generations. There 

is, therefore, nothing inherently wrong with memorization. In fact, 

certain forms of knowledge can only be acquired through repeated 

observation and remembrance. 

However, memorization alone does not constitute learning. 

Information that is merely remembered remains stored in the mind, 

whereas knowledge that is understood and applied gradually becomes 

wisdom. The true value of memorization lies not in recalling 

information but in using it meaningfully. 

In the traditional Gurukula system, learning and application 

were inseparable. Students did not merely study agriculture; they 

participated in agricultural activities. They did not merely hear 

discussions on Dharma; they practiced righteous conduct in their daily 

lives. Mathematical calculations were not memorized solely for 

examinations but were applied in trade, construction, agriculture, 

astronomical calculations, and everyday transactions. Knowledge was 

continuously reinforced through experience, allowing memorized 

information to mature into practical understanding. 
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In many modern educational settings, a gap has emerged 

between learning and implementation. Students may study subjects such 

as mathematics, science, computers, and technology, and they may 

remember definitions, formulas, and procedures. Yet much of this 

knowledge remains confined to textbooks and examinations, with 

limited opportunity to apply it in practical situations. As a result, 

students often know many facts but struggle to use them effectively. 

When knowledge is not practiced, understanding gradually 

weakens, and learning becomes mechanical. Education should therefore 

create opportunities for students not only to remember but also to 

observe, experiment, discuss, apply, and reflect upon what they have 

learned. It is through repeated application that knowledge develops into 

understanding, and understanding gradually matures into wisdom. 

A teacher's responsibility is not to eliminate memorization but 

to ensure that memorized knowledge is brought into meaningful 

practice. Information remembered today should become understanding 

tomorrow and responsible action throughout life. 

"Memorization preserves information; application transforms 

information into wisdom." 

1.4 Education Begins with Self-Understanding 

Education does not merely prepare students for examinations or 

professions; it prepares them for life. A truly educated person is not only 

knowledgeable but also understands oneself, fulfils responsibilities with 

awareness, and participates harmoniously in family, society, and nature. 

Therefore, one of the most important responsibilities of a teacher is to 

help students develop self-understanding alongside academic 

knowledge. 

Every human being lives through multiple identities. Some 

identities are received through birth, some emerge through relationships, 



 

6 

 

and others develop through the functions and responsibilities performed 

in society. These identities are essential because they enable individuals 

to participate meaningfully in different aspects of life. However, 

difficulties arise when these changing identities are mistaken for the true 

self. 

Students should gradually learn to recognize the different 

dimensions of identity. 

Assigned Identity includes characteristics received through birth, such 

as the body, name, family, language, culture, and the natural 

circumstances into which one is born. 

Relational Identity emerges through relationships, such as being a son, 

daughter, sibling, friend, student, spouse, parent, or colleague. 

Functional Identity develops through one's actions and responsibilities, 

such as being a student, teacher, engineer, doctor, scientist, artist, 

administrator, or entrepreneur. 

Each of these identities serves an important purpose, yet none of 

them completely defines who a person is. Body changes with time and 

bodies change with time (the same body undergoes change over 

time; one body is eventually replaced by another). Relationships 

evolve. Professions and responsibilities also change throughout life. 

Students should therefore learn to use these identities as means of 

participation rather than as the sole basis of self-worth or self-

recognition. 

When students understand the nature and limitations of these 

identities, they begin to establish themselves more appropriately in 

different dimensions of life: 

Within themselves, by developing confidence, emotional stability, and 

self-awareness.  
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Within the family, by participating responsibly in relationships.  

Within society, by contributing through their knowledge, skills, and 

responsibilities.  

With nature, by recognising interdependence and living harmoniously 

with the environment.  

Even in solitude, by understanding that their existence is not dependent 

solely upon position, possessions, or external recognition.  

When these distinctions are not understood, individuals often 

become trapped in comparison, insecurity, attachment, conflict, and the 

constant search for validation through appearance, status, wealth, or 

social recognition. Correct self-understanding, on the other hand, 

enables a person to live with authenticity, responsibility, and inner 

balance. Social Responsibility differs from Social Media Responsibility! 

Therefore, the responsibility of a teacher extends beyond 

imparting subject knowledge. A teacher also helps students understand 

what they are, what they are not, and how the many identities they 

assume throughout life can be used responsibly without allowing any 

one of them to define their entire existence. 

Education reaches its highest purpose when it helps students 

become not only knowledgeable individuals, but also responsible human 

beings who understand themselves and contribute positively to the 

world around them. 

This book is a humble attempt to assist teachers in this journey. 

Through examples, analogies, discussions, and classroom illustrations, 

it seeks to demonstrate how teachers can move students beyond 

remembering information towards thinking, understanding, and 

connecting ideas. 
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The gaps left intentionally by a teacher become spaces for thinking, and 

the gaps filled through discussion become bridges for understanding. 

 

 

 

 

 

 

 

 

 

 

  

Education, therefore, is not merely the accumulation of 

information or the completion of a syllabus. It is the gradual 

development of understanding, responsibility, and the 

ability to think. If this is the true purpose of education, an 

important question naturally arises: Why do so many 

students forget what they learn? To answer this, we must 

first understand the difference between receiving 

information and developing understanding. 
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CHAPTER 2  

Beyond Information 

2.1 Why Students Forget 

One of the most common concerns expressed by teachers and 

parents is that students forget what they have learned soon after an 

examination. Concepts that were memorized with great effort often 

disappear within a short period, leaving students unable to explain or 

apply what they had studied. This is frequently mistaken as a weakness 

of memory. In reality, the problem often lies not in memory itself, but in 

the nature of learning. 

Information that is memorized without understanding is usually 

retained only for a limited period. Since it has not been connected to 

prior knowledge, practical experience, or meaningful application, it 

gradually fades from memory once its immediate purpose—such as an 

examination—has been fulfilled. The mind naturally gives greater 

importance to ideas that carry meaning and relevance than to isolated 

facts remembered only for recall. 

Consider a person who has memorized the route to a destination 

without understanding the roads or landmarks. If a familiar turning is 

closed, the person may become confused because the route was 

remembered as a sequence rather than understood as a connected map. 

Another person who understands the layout of the area can easily find 

an alternative path because the knowledge is connected and meaningful. 

Learning follows a similar principle. Understanding enables flexibility, 

while memorization alone often depends upon repetition. 

Students rarely forget concepts that they have truly understood. 

A child who understands the idea of balancing while riding a bicycle 

does not need to relearn it every year. Likewise, concepts that are 
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explored through observation, discussion, experimentation, and 

application become part of the learner's understanding rather than 

remaining isolated pieces of information. 

The objective of teaching, therefore, should not be merely to 

help students remember information until the next examination, but to 

help them develop an understanding that remains useful throughout life. 

When knowledge is understood, it becomes easier to remember; when it 

is remembered with understanding, it becomes easier to apply. 

Students seldom forget what they truly understand; they usually forget 

what they merely memorize. 

2.2 Every Concept Has a Purpose 

One of the greatest difficulties faced by students is that many 

concepts are introduced as isolated topics. A definition is explained, a 

formula is presented, and a few examples are solved before moving on 

to the next chapter. Although students may remember the information 

for an examination, they often fail to understand why the concept was 

introduced or how it relates to what they have already learned. 

In reality, no concept exists in isolation. Every idea, formula, 

principle, and theory was developed to solve a problem, explain a 

phenomenon, or extend an earlier idea. Understanding begins when 

students discover this purpose. Once they recognise why a concept 

exists and how it connects with other concepts, learning becomes 

meaningful rather than mechanical. 

For example, arithmetic teaches us how to perform calculations 

with known quantities. Algebra extends this understanding by 

expressing relationships between quantities, even when their values are 

unknown. Geometry represents these relationships through lines and 

figures, while trigonometry enables us to determine unknown distances 
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and angles using those geometrical relationships. These are not separate 

subjects; they are connected branches of the same tree of knowledge. 

The same principle applies across all disciplines. In science, one 

concept often explains the origin of another. In technology, every new 

development builds upon existing knowledge. Students who recognise 

these relationships no longer study individual chapters; they begin to 

understand an interconnected system of ideas. 

A teacher, therefore, should not merely explain individual 

concepts but should help students discover their purpose, their 

relationships, and their applications. When concepts are connected, 

students do not simply remember information—they begin to 

understand it. 

Knowledge becomes meaningful when students understand not only 

what to learn, but also why it exists and how it connects with what they 

already know. 

2.3 Leave Gaps to Think 

One of the most common practices in teaching is the tendency 

to explain everything. Teachers often believe that a lesson is complete 

only when every detail has been explained, and every question has been 

answered. While this approach may provide information, it often leaves 

very little opportunity for students to think independently. 

Learning does not occur merely because information has been 

presented. It begins when the learner starts asking questions, searching 

for relationships, and attempting to discover answers. Thinking is not a 

product of receiving information; it is a response to curiosity. When 

every gap is filled immediately by the teacher, the student's mind has 

little reason to explore beyond what has already been explained. 

A thoughtful teacher understands that not every question should 

be answered immediately. Some questions should remain with the 
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learner for a while. These intentional gaps encourage students to 

observe more carefully, relate new ideas to prior knowledge, discuss 

possibilities with others, and arrive at conclusions through their own 

reasoning. The satisfaction of discovering an answer is often a stronger 

teacher than the answer itself. 

Leaving gaps does not mean leaving students confused. It 

means creating opportunities for thinking. The teacher deliberately 

withholds only enough information to stimulate curiosity, while 

ensuring that students possess the knowledge required to continue their 

exploration. In this way, the classroom changes from a place where 

answers are delivered into a place where understanding is constructed. 

The size of the gap is also important. A gap that is too small 

demands no thinking, while a gap that is too large may discourage the 

learner. An effective teacher judges the readiness of the students and 

leaves gaps that challenge them without overwhelming them. The 

purpose is not to test intelligence, but to awaken curiosity. 

When students discover ideas through their own effort, learning 

becomes personal. Such knowledge is remembered longer because it has 

been experienced rather than merely received. The teacher has not 

reduced instruction; instead, the teacher has transformed instruction into 

an invitation to think. 

A teacher should not provide every answer immediately. By 

intentionally leaving appropriate gaps, the teacher creates opportunities 

for students to think, question, and discover. 

2.4 Fill Gaps to Connect 

Leaving gaps encourages students to think, but thinking alone 

does not guarantee understanding. Students may develop partial ideas, 

misunderstand relationships, or arrive at conclusions that are 

incomplete. At this stage, the role of the teacher becomes even more 
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significant. The teacher must help students connect their thoughts with 

established knowledge, experience, and application. 

Every new concept is built upon something already known. 

Learning becomes meaningful when students recognize these 

relationships. A teacher, therefore, should not simply provide isolated 

answers but should guide learners in connecting ideas with earlier 

concepts, related subjects, real-life situations, and practical applications. 

These connections transform scattered pieces of information into an 

organized body of knowledge. 

Connecting ideas is not limited to academic subjects. Students 

also connect new knowledge with their personal experiences, 

observations, and daily life. Such connections make learning relevant 

and memorable. When learners understand not only what a concept is 

but also why it exists, where it is used, and how it relates to other ideas, 

understanding naturally deepens. 

The responsibility of the teacher is therefore twofold. First, to 

create opportunities for students to think by leaving appropriate gaps. 

Second, to ensure that these gaps are meaningfully filled by guiding 

students toward accurate and well-connected understanding. Without 

thinking, learning becomes passive. Without connection, thinking 

remains incomplete. 

True teaching lies in maintaining this balance. The teacher 

neither provides every answer immediately nor leaves students 

searching without direction. Instead, the teacher acts as a guide who 

encourages exploration and then helps learners connect their discoveries 

into a coherent understanding. 

A teacher leaves gaps to awaken thought and fills gaps to build 

understanding. Together, these two processes transform information 

into knowledge and knowledge into wisdom. 
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Understanding the philosophy of leaving gaps and filling 

them through connected knowledge is only the beginning. 

The next question is equally important: How does a 

teacher put this philosophy into practice? Before 

discussing subjects and concepts, we must first understand 

the teacher's approach towards learning itself. 
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CHAPTER 3  

The Teacher’s Approach 

3.1 Beyond Subject Boundaries 

In the Bharatiya tradition, knowledge was never viewed as 

isolated compartments. Different branches of learning complemented 

one another, and teachers respected knowledge in all its forms. A 

teacher was not expected to master every discipline, but was expected to 

recognize the value of every discipline and appreciate how they 

contributed to the development of a complete human being. 

The Mahābhārata offers many such illustrations. During the 

Kurukṣetra war, Karṇa was at one stage defeated in archery by 

Bhīmasena and fell unconscious, although Bhīma is remembered 

primarily for his immense physical strength and mastery of the gadā 

rather than for archery. Later, Karṇa recovered and defeated Bhīma. The 

episode reminds us that individuals cannot be confined to a single 

identity or specialization. Human abilities are far more diverse than the 

labels society assigns to them. 

Similarly, the great warriors learnt from different teachers. 

Bhīma and the Pāṇḍavas received their education under Droṇācārya. 

Duryodhana perfected the art of fighting with the gadā under Balarāma. 

Karṇa learnt advanced weapons from Paraśurāma. Kṛpācārya, 

Droṇācārya, Paraśurāma, and Balarāma were all revered teachers, each 

contributing to different aspects of learning. None is portrayed as 

claiming that only his knowledge or only his discipline was supreme. 

They complemented one another in shaping capable individuals. 

Modern education often divides knowledge into separate 

subjects, departments, and specializations. Such organization is 

necessary for administration, but it should not divide the teacher's 
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vision. A Mathematics teacher need not become a historian, nor should 

a Biology teacher become a computer scientist. Yet every teacher 

should recognize that each subject enriches the others. When teachers 

respect other disciplines, students naturally begin to see knowledge as 

interconnected rather than fragmented. 

A teacher, therefore, need not be a master of everything. The true 

requirement is a willingness to appreciate every branch of knowledge 

and to understand that one's own subject is strengthened—not 

diminished—when it complements other subjects. 

3.2 A Teacher Awakens Curiosity 

Learning does not begin when a teacher starts explaining a 

topic; it begins when a student develops the desire to know. Curiosity is 

the doorway to learning, and one of the foremost responsibilities of a 

teacher is to awaken that curiosity before introducing a new concept. 

There is no single method to achieve this. Different classrooms, 

different subjects, and different groups of students may require different 

approaches. A thoughtful teacher chooses the approach that best 

prepares the minds of the learners. 

A teacher may begin by asking questions from the previous 

lesson that naturally lead students towards the new concept. Such 

questions help students recall what they already know and create a 

bridge to what they are about to learn. 

Sometimes a short story can become the starting point of a 

lesson. A well-chosen story captures attention, creates emotional 

involvement, and encourages students to discover the concept hidden 

within it. 

An everyday observation or a real-life experience can also 

awaken curiosity. A simple incident noticed while travelling, an event 

from daily life, a newspaper article, or even an object found in the 
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classroom can become the seed for meaningful learning. Students 

become eager to understand because they can relate the lesson to their 

own experiences. 

At times, the teacher may deliberately express a genuine doubt 

or wonder aloud: 

"I was thinking about this yesterday... Can anyone help me understand 

why this happens?" 

When students see that even a teacher continues to question, 

observe, and learn, they realize that learning is a lifelong journey rather 

than an activity confined to classrooms and examinations. 

The purpose of all these approaches is not merely to attract 

attention. Their real purpose is to prepare the student's mind for 

learning. A curious mind seeks answers; a prepared mind understands 

them. 

Therefore, before introducing a concept, a teacher should first 

awaken curiosity. Once curiosity arises, teaching becomes easier, 

learning becomes enjoyable, and understanding becomes deeper. 

Curiosity is not the result of teaching; it is the beginning of teaching. 

3.3 A Teacher Encourages Thinking 

Every student has the ability to think, but this ability grows only 

when the teacher gives them the opportunity. If the teacher explains 

everything immediately, students get used to receiving answers instead 

of finding them. 

A good teacher encourages students to observe, question, 

compare, discuss, and think before giving the explanation. This can be 

done by asking practical questions, presenting a simple problem, 

showing a small activity, or asking students to predict what may happen. 
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Even a few moments of silence after asking a question gives students 

time to think. 

Students may give different answers. Some may be correct, 

while others may not. Instead of rejecting wrong answers immediately, 

the teacher should understand how students are thinking. When students 

feel free to express their ideas without fear, they participate more 

actively in learning. 

Thinking also needs patience. Some students answer quickly, 

while others need more time. A teacher who listens patiently and 

appreciates every sincere effort helps students gain confidence along 

with knowledge. 

A teacher should therefore avoid answering every question 

immediately. Instead, meaningful gaps should be left for students to 

observe, think, discuss, and discover. These gaps are not empty spaces 

in teaching—they are the spaces where learning begins. 

3.4 A Teacher Connects Understanding 

After students have observed, questioned, and shared their 

ideas, the teacher's role is to guide them towards the correct 

understanding. Different students may think differently. Some ideas 

may be correct, some partly correct, and some may be misconceptions. 

Instead of simply saying who is right or wrong, the teacher should 

connect these ideas and help students discover the relationship between 

them. 

A teacher may connect students' answers with the lesson, relate 

the concept to everyday life, link it with knowledge from other subjects, 

or show how it can be applied in practice. As these connections grow, 

students begin to see that knowledge is not a collection of separate facts 

but a meaningful whole. 
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The teacher's responsibility is not merely to complete the 

syllabus, but to help students connect ideas, experiences, and concepts. 

When students discover these connections for themselves, information 

becomes understanding, and understanding becomes wisdom. 

Curiosity awakens learning. Thinking develops understanding. 

Connections create wisdom. 

 

 

 

 

 

 

 

 

 

  

Once a teacher begins to awaken curiosity, encourage 

thinking, and build meaningful connections, the same 

philosophy can be applied while teaching every subject. 

The question is no longer how to teach, but how to reveal 

the natural relationships between concepts. The next 

chapter illustrates this approach through examples drawn 

from Mathematics, Physics, Electronics, and Computer 

Science. 
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CHAPTER 4 

Connecting Concepts to build Connected Knowledge 

4.1 Connecting the Branches of Mathematics 

Mathematics is one of the subjects that students often find 

difficult. One reason for this is that its various branches—such as 

Arithmetic, Algebra, Geometry, and Trigonometry—are frequently 

taught as independent subjects. Students learn one chapter after another, 

but they are seldom shown how one branch naturally leads to the next. 

As a result, many students complete their schooling believing that 

Mathematics is merely a collection of formulas and procedures to be 

memorized. 

Most textbooks define Mathematics as the study of numbers, 

quantities, shapes, patterns, and their relationships. Similarly, Algebra 

is introduced as a branch of Mathematics that uses letters and symbols 

to represent numbers and quantities and studies the relationships 

between them. While these definitions are correct, they often fail to 

answer the student's natural question: 

"Why do we need Algebra when Arithmetic already exists?"  

A teacher should therefore begin by helping students understand 

the purpose of each branch of Mathematics and how each one evolved 

from the limitations of the previous branch. 

Arithmetic deals with known values. It enables us to perform 

calculations such as addition, subtraction, multiplication, and division 

on quantities whose values are already available. 

However, real-life situations do not always begin with known 

values. Often, we know the relationship between quantities even when 

their actual values are unknown. This need gave rise to Algebra, 
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traditionally known in Bharat as Bījagaṇita. The word Bīja means seed. 

Just as a seed contains the potential for an entire tree, Bījagaṇita 

contains the fundamental ideas from which many branches of 

Mathematics develop. Rather than merely representing unknown 

quantities with symbols, Bījagaṇita teaches the relationships between 

quantities and the operations to be performed on them, even when the 

actual values are not known.  

Once these quantities and relationships need to be represented 

visually, another branch naturally emerges—Geometry, traditionally 

known as Rekhāgaṇita. The word Rekhā means line. Rekhāgaṇita 

represents the same quantities and relationships using lines. Straight and 

curved lines combine to form different geometrical figures such as 

triangles, squares, rectangles, circles, and polygons. It then teaches us 

how to measure their lengths, areas, volumes, and distances. Thus, 

Geometry extends mathematical thinking from numerical relationships 

to spatial representation.  

Among these geometrical figures, the triangle occupies a 

special place. The need to study the relationships between the sides and 

angles of triangles gave rise to another branch of Mathematics called 

Trigonometry (Trikoṇamiti). Trigonometry enables us to determine 

unknown heights, distances, and angles without measuring them 

directly. It is therefore not an isolated subject but a natural extension of 

Geometry.  

When these branches are presented independently, students often 

memorize formulas without understanding their purpose. However, 

when teachers consciously connect them, students begin to see 

Mathematics as a continuous development of ideas: 

 Arithmetic performs calculations on known values.  
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 Bījagaṇita teaches relationships between quantities, even when 

the values are unknown.  

 Rekhāgaṇita represents those quantities and relationships 

through lines and shapes.  

 Trigonometry extends Geometry by studying the relationships 

between the sides and angles of triangles.  

Students no longer perceive these as separate subjects but as 

connected stages in the growth of mathematical knowledge. Teaching 

then moves beyond completing chapters and begins to reveal the 

continuity of knowledge itself. 

4.2 Connecting Concepts in Physics 

Students often perceive Physics as one of the most difficult 

subjects because it is usually taught chapter by chapter. Topics such as 

Motion, Force, Work, Energy, Heat, Electricity, Magnetism, and 

Modern Physics are presented independently. While each chapter is 

explained correctly, students are rarely shown how one concept 

naturally leads to another. Consequently, Physics is often remembered 

as a collection of definitions, laws, formulae, and numerical problems 

rather than as a connected explanation of nature. 

Most textbooks define Physics as the branch of science that 

studies matter, energy, motion, force, and the laws governing the natural 

world. During classroom teaching, emphasis is generally placed on 

definitions, derivations, formulae, and problem-solving. Although these 

are essential, they do not always help students understand why one 

concept is required before another can be understood. 

A teacher should therefore encourage students to look beyond 

individual chapters and discover the relationships between concepts. 
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Consider the chapter on Electricity. Students first learn about the 

property of materials known as electrical resistance. Later, they are 

introduced to potential difference, electric current, and Ohm's Law, and 

are expected to solve numerical problems involving these quantities. 

However, these concepts are often taught separately, and students rarely 

ask why they exist in the first place.  

A teacher can bridge this gap by helping students recognize the 

relationship between potential difference, current, and resistance. 

Potential difference can exist independently, but when electric charges 

move through a conductor having resistance, a potential drop develops 

along the direction of current flow. Thus, resistance is not merely 

another topic in the syllabus; it helps students understand why different 

points of a current-carrying conductor may be at different potentials. 

Once students understand this relationship, concepts that previously 

appeared independent begin to form a connected chain of ideas. 

 Similar connections exist throughout Physics. Force produces 

acceleration. Acceleration changes velocity. Velocity changes position. 

Motion gives rise to work. Work involves the transfer of energy. Energy 

transforms from one form into another. Each concept builds upon those 

that precede it. When these relationships are made explicit, students no 

longer study isolated chapters; they begin to understand the continuous 

development of physical principles. 

The responsibility of a teacher, therefore, extends beyond 

explaining individual concepts. A teacher should help students 

recognize why a concept was introduced, what problem it addresses, 

and how it is connected to previously learned ideas. Such connections 

transform Physics from a subject of memorization into a logical 

explanation of the physical world. 

When students learn to connect concepts rather than merely 

remember formulas, they develop a deeper understanding of the subject. 
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They begin to appreciate that scientific knowledge is not a collection of 

independent facts but an interconnected system in which every concept 

supports another. 

4.3 Connecting Physics and Electronics 

Physics helps us understand the behaviour of electricity. It 

explains concepts such as electric charge, potential difference, current, 

resistance, electrical power, and the laws governing their relationships. 

These concepts enable us to understand how electrical energy is 

generated, transmitted, controlled, and converted into other forms of 

energy. While Physics explains the principles, the application of these 

principles for the generation, transmission, distribution, and utilization 

of electrical energy led to the development of Electrical Engineering. 

At this stage, a teacher should encourage students to ask another 

question. 

"Can electricity be used not only to transfer energy, but also to transfer 

information?" 

This question naturally leads to the next branch of knowledge—

Electronics. 

Suppose information has to be transmitted from one location to 

another through a conducting wire. One possible method is to represent 

different pieces of information using different voltage levels. However, 

as an electrical signal travels through a conductor, it encounters 

resistance. This causes a voltage drop along the transmission path. 

External electrical disturbances may also alter the signal. As a result, the 

voltage received at the destination may not exactly match the voltage 

transmitted from the source. Even a small variation may cause the 

received information to be interpreted incorrectly. 

The challenge, therefore, was not merely to transmit electrical 

energy but to transmit information accurately. 
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Digital electronics adopted a different approach to representing 

information. Instead of relying on continuously varying values, 

information is represented using two distinct logical states—Binary 1 

and Binary 0. In practical circuits, these states correspond not to two 

exact voltages, but to defined ranges of voltage levels. Therefore, small 

variations in voltage caused by resistance, electrical noise, or other 

disturbances do not necessarily change the meaning of the signal, as 

long as the voltage remains within the appropriate range. This makes 

binary representation highly reliable for processing and transmitting 

digital information. 

Once information could be represented in binary form, the 

possibilities extended far beyond communication. The same binary 

signals could be stored, processed, copied, transmitted, and retrieved 

with a high degree of accuracy. This marked the beginning of 

Electronics as a distinct branch of knowledge. Electronics did not 

replace Physics; rather, it extended the principles of Physics to solve a 

new problem—the reliable representation and processing of 

information. 

A teacher should therefore help students recognize the continuity of 

this evolution. 

 Physics explains the behaviour of electricity.  

 Electrical Engineering applies electricity for the transfer and 

conversion of energy.  

 Electronics uses the same electricity to represent, transmit, 

store, and process information.  

When students understand this progression, Electronics is no longer 

perceived as an independent subject introduced abruptly in higher 

classes. Instead, they recognize it as the natural continuation of the 

concepts they have already learned in Physics. They also begin to 
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appreciate that new branches of knowledge emerge not by replacing 

existing ones, but by extending them to address new challenges and 

solve new problems. 

Digital Electronics is the branch of science that deals with the 

transmission and manipulation of data in binary form using electrical 

pulses through semiconductor devices. 

In Electrical Engineering, electrical energy is converted into 

other forms of energy such as mechanical energy in motors, light energy 

in lamps, heat energy in heaters, and sound energy in speakers. The 

primary objective is the generation, transmission, distribution, and 

utilization of electrical energy. 

Electronics extends the use of the same electrical energy in a 

different direction. Instead of converting electrical energy into another 

form of energy, it uses electrical pulses to represent, hold, transmit, and 

manipulate information in binary form. Thus, electricity is no longer 

viewed merely as a source of energy but also as a carrier of information. 

4.4 The Evolution of Knowledge – From Electronics to Intelligent 

Systems 

Knowledge does not grow by creating isolated subjects. Every 

new branch of knowledge emerges because the previous branch 

encounters a limitation that it cannot overcome on its own. 

Arithmetic enabled human beings to work with known numbers. 

However, as mathematical problems became more complex, a need 

arose to represent unknown quantities and relationships. This necessity 

gave birth to Bījagaṇita (Algebra). As mathematical relationships began 

to describe physical objects and space, Geometry and later Trigonometry 

naturally evolved. 
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Similarly, the development of Physical Science depended upon 

mathematics. Without mathematical tools, many physical laws could 

neither be expressed nor verified. As scientists began to understand 

electricity and its behaviour, another challenge emerged. Electricity was 

initially used only as a source of energy, giving rise to Electrical 

Engineering, where electrical energy was generated, transmitted, and 

converted into mechanical, light, heat, and other forms of energy. 

As scientific understanding progressed, electricity began to be 

used not merely as energy but also as a carrier of information. This new 

way of using electrical signals led to the birth of Electronics, where 

information could be represented, stored, transmitted, and manipulated 

through binary electrical pulses using semiconductor devices. 

However, manipulating information through electronic circuits 

alone was not sufficient. People wanted the same electronic system to 

perform different tasks without redesigning its hardware each time. This 

requirement led to the development of Computer Science, where 

algorithms and programs enabled electronic systems to process 

information automatically. Computers, mobile phones, and countless 

digital devices became possible because Electronics provided the 

hardware, while Computer Science provided the instructions. 

Today, the journey continues. The same electronic devices are 

increasingly integrated with Artificial Intelligence, Machine Learning, 

Quantum Computing, and other emerging technologies, enabling them 

not merely to process information but also to recognize patterns, learn 

from data, support decision-making, and solve increasingly complex 

problems. Every new discipline extends the capabilities of earlier 

disciplines rather than replacing them. 

This continuous evolution teaches an important lesson for every 

teacher. Subjects are not isolated islands of knowledge. Each subject is 

connected to the previous one, and each exists because it solved a 
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problem that the earlier subject could not completely address. When 

these connections are hidden, students perceive subjects as independent 

collections of facts and formulae. When these connections are revealed, 

knowledge becomes meaningful, logical, and holistic. 

Therefore, a teacher should intentionally leave gaps for students 

to think and then help them fill those gaps by connecting concepts. Only 

then do students understand not merely what they are learning, but also 

why the knowledge evolved and how one discipline gives rise to 

another. 

Holistic education and multidisciplinary education are not achieved by 

merely teaching multiple subjects. They emerge when students recognize 

the natural connections among those subjects and understand the 

continuous evolution of knowledge. 

4.5 Conclusion 

The discussions in this chapter demonstrate that no subject 

develops in isolation. Every branch of knowledge emerges by extending 

the understanding provided by an earlier branch. When teachers help 

students discover these connections, learning becomes meaningful 

rather than mechanical. 

Unless we leave gaps for students to think, they cannot fill the gaps 

between concepts. Without connecting concepts, knowledge remains 

fragmented. When concepts are connected, knowledge becomes holistic; 

and when disciplines are connected, education naturally becomes 

multidisciplinary. This is the true purpose of “Leave Gaps to Think – 

Fill Gaps to Connect.” 

However, understanding the connections between concepts is 

only one part of effective teaching. An equally important question still 

remains. 

Should every learner be taught the same depth of a subject? 
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The answer is certainly not. 

Every individual interacts with knowledge according to his or 

her purpose. Some need only enough understanding to use a system 

effectively, while others must understand how the system works 

internally so that they can design it, improve it, repair it, or create 

something entirely new. 

A teacher should therefore recognize that the depth of 

understanding required depends upon the role that the learner is 

expected to perform. Teaching every student at the same level of detail 

may either overwhelm some learners or leave others inadequately 

prepared. 

 

 

 

 

 

 

 

 

 

 

  

The examples presented in this chapter demonstrate that 

knowledge evolves by overcoming limitations and by 

extending earlier understanding. When teachers reveal 

these connections, learning becomes meaningful and 

multidisciplinary education becomes a natural 

consequence rather than an educational slogan. Yet 

another important question remains. Should every 

learner study every concept to the same depth? The 

answer lies not in the subject, but in the role the learner is 

expected to perform. 
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CHAPTER 5 

Teaching According to the Learner's Role 

Teachers may adopt, modify, or develop similar discussions... 

A person who rides a bicycle does not need to know how every 

part of the bicycle works. The rider only needs to know how to get on 

the bicycle, maintain balance, pedal to move forward, steer in the 

desired direction, and apply the brakes to stop safely. As long as the 

bicycle functions properly, the rider can use it effectively without 

understanding its internal mechanisms. 

 

A cycle mechanic needs much more knowledge than a person 

who simply rides a bicycle. The mechanic must understand how every 

part of the bicycle works, including the pedals, chain, gears, brakes, 

wheels, and bearings. When a problem occurs, the mechanic should be 

able to identify the faulty part, repair it, and ensure that the bicycle 

functions properly again. Therefore, a cycle mechanic requires a deeper 

understanding of the bicycle's internal mechanisms and the relationship 

between its different components. 
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Bicycle Users and Their Knowledge Levels: 

There are generally two types of people who use a bicycle: a 

bicycle rider and a bicycle mechanic. Although both use the same 

bicycle, the level of knowledge possessed by each person is different. 

A bicycle rider only needs to know how to use the bicycle 

effectively. The rider should know how to get on the bicycle, maintain 

balance, pedal, steer, and apply the brakes. The rider is concerned with 

using the bicycle to travel from one place to another. 

A bicycle mechanic, on the other hand, needs a much deeper 

understanding of the bicycle. The mechanic must know how every 

component, such as the chain, gears, brakes, wheels, and bearings, 

works and how these parts interact with one another. This knowledge 

enables the mechanic to identify faults and repair the bicycle whenever 

problems arise. 

Thus, even though both individuals use the same bicycle, their 

knowledge levels are significantly different. 
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Computer Users and Their Knowledge Levels 

Similarly, there are two broad categories of people who use 

computers: computer users and computer professionals. 

A computer user only needs to know how to operate a computer 

and use various applications to perform tasks such as creating 

documents, browsing the Internet, or sending emails. The user does not 

need to understand the internal workings of the computer. 

A computer professional, however, requires a much deeper 

understanding of computer systems. Computer professionals may work 

in different areas such as: 

 Hardware Engineering  

 Programming and Software Development  

 Network Administration  

 Operating System Administration  

 Database Administration  

 System Maintenance and Technical Support  

Although these professionals specialize in different fields, all of 

them need a detailed understanding of how computers work internally. 

Therefore, just as the knowledge level of a bicycle rider differs from 

that of a bicycle mechanic, the knowledge level of a computer user 

differs from that of a computer professional. Understanding the internal 

organization of a computer is essential for professionals, whereas 

ordinary users can effectively use a computer without such detailed 

knowledge. 

The block diagram of a computer shows the basic functional units of 

a computer system and the flow of data among them. Data and 

instructions are first provided to the computer through the Input Unit. 

The Central Processing Unit (CPU), which consists of the Control Unit, 
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Arithmetic and Logic Unit (ALU), and Memory Unit, processes the data. 

The Control Unit coordinates all operations, the ALU performs 

arithmetic and logical operations, and the Memory Unit stores data and 

instructions temporarily. Finally, the processed information is sent to the 

Output Unit, where the results are presented to the user in a useful form. 

For an ordinary computer user, understanding this block diagram is 

generally sufficient because the user only needs to know the basic 

functional units of a computer and how they work together, without 

studying the detailed internal organization of the system. 

 

However, this basic knowledge is not sufficient for a computer 

professional such as a programmer. A programmer needs to understand 

in greater detail what happens inside the Central Processing Unit 

(CPU), how instructions are executed, how data is stored and retrieved 

from memory, and how different components of the computer interact 

with one another. Similarly, other computer professionals require 

knowledge of different components according to their areas of 

specialization. For example, a hardware engineer needs a detailed 

understanding of computer hardware, a network administrator must 

understand networking components and communication protocols, and 

an operating system administrator must understand the functioning of 

the operating system and system resources. Therefore, while the block 

diagram is adequate for an ordinary user, computer professionals require 
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a much deeper understanding of the internal organization and operation 

of a computer system. 

 

NOTE: The complete internal working of a processor is not necessary 

for every programmer to understand. Concepts such as instruction 

pipelines, instruction queues, and detailed processor control are mainly 

required for professionals working in Embedded Systems and related 

fields. However, every programmer should understand the basic flow of 

data and processing inside a computer. Therefore, this book presents 

only those concepts that are essential for a general computer 

professional and omits details that are required only in specialized areas. 

Example Practice Session: Creating Conceptual Understanding 

through Discussion 

To help students understand and remember these concepts 

effectively, the teacher should encourage interactive discussions rather 

than directly explaining the topic. By asking simple questions related to 
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students' daily experiences, the teacher can gradually guide their 

thinking toward the subject and help them discover the concepts on their 

own. 

Teacher: Did you have your breakfast today?  

Students:  Yes, Sir.  

Teacher: What did you have for breakfast?  

Students: (Idli, Dosa, Upma, Bread, Roti, Paratha, Poha, etc.)  

Teacher: Who cooked it at home? 

Students: My mother.  

Teacher: What is cooking?  

Students: (Various answers.) 

Teacher (clarifying): Cooking is the process of converting raw 

ingredients into an edible form.  

Teacher: Generally, there are two basic methods of cooking: boiling and 

frying. What is the difference between them? 

Students: If we use oil, it is frying; if we use water, it is boiling.  

Teacher: If you simply pour oil into a pan, will the food get fried 

automatically?  

Students: No, Sir.  

Teacher: Then what else is needed?  

Students: We need to heat it. 

Teacher: Who actually provides the heat? (Guide the students toward 

identifying the stove, not the gas cylinder or electricity.)  

Students: The stove.  
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Teacher: Very good. Therefore, whether the food is boiled or fried, the 

actual process that changes the food is heating, and this heating is done 

by the stove. Your mother decides what to cook, when to cook, and how 

long to cook, but the actual processing is performed by the stove.  

Teacher's Note: At this stage, the teacher should ensure that all students 

agree with this conclusion.  

Teacher: Where do you keep vegetables at home?  

Students: In the refrigerator, Sir.  

Teacher: If the vegetables are in the refrigerator and you switch on the 

stove, will the stove cook the vegetables inside the refrigerator?   

Students: No, Sir.  

Teacher: Then where should the vegetables be?  

Students: On the stove, Sir.  

Teacher: Does your mother place the vegetables directly on the stove?  

Students: No, Sir. She uses a vessel, bowl, or cooker.  

Teacher: Therefore, the stove performs the cooking process only on the 

vegetables that are inside the vessel. It does not cook the vegetables if 

they are in the refrigerator or on the kitchen slab.  

Students: Yes, Sir.  

Teacher: Does your mother take vegetables from the refrigerator and put 

them directly into the vessel?  

Students: No, Sir. 

Teacher: Then what does she do?  

Students: She washes and cuts them, Sir.  

Teacher: Where does she do that?  
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Students: On the kitchen slab, Sir. 

Teacher: Excellent. So, the vegetables move from the refrigerator to the 

kitchen slab. On the slab, they are prepared for cooking. Then they are 

transferred into the vessel, where the actual cooking process takes place.  

Students: Yes, Sir.  

Teacher: After cooking is completed, what happens to the vessel?  

Students: It is removed from the stove and placed on the slab, Sir.  

Teacher: Then what happens?  

Students: The food is served, Sir.  

Teacher: And then... you eat!  

Teacher: Therefore, vegetables can be present in three places: 

 Refrigerator  

 Kitchen Slab  

 Vessel  

All three store vegetables. Why do we need three different storage 

places? 

(Allow students to think and discuss.) 

Teacher (summarizing): 

 The refrigerator stores vegetables for future use.  

 The kitchen slab stores vegetables before and after processing.  

 The vessel stores vegetables during processing.  

 Ask the students to remember these three purposes carefully. 

Teacher: Suppose the required vegetables are not available in the 

refrigerator. Then what should be done?  

Students: We should bring them from outside, Sir.  



 

38 

 

Teacher: Who usually brings them from outside?  

Students: Father, Sir. (Students may give different answers.)  

Teacher: Good. Once your father brings the vegetables from the market, 

where are they placed first?  

(Allow the students to think. Some may answer "refrigerator.")  

Teacher: Think carefully. Suppose your mother needs some of those 

vegetables for cooking immediately. Will all of them be kept directly in 

the refrigerator? 

Students: No, Sir. 

Teacher: Then what happens? 

Students: The required vegetables are kept outside, washed, cut, and 

made ready for cooking. The remaining vegetables are stored in the 

refrigerator, Sir.  

Teacher: Excellent. Therefore, whenever vegetables come from outside, 

they are first brought to the kitchen slab, where they are cleaned, 

prepared, and organized. The slab is the actual working area of the 

kitchen. 

The teacher should ensure that students arrive at the following 

conclusions: 

 Vegetables required immediately are kept on the slab.  

 Vegetables needed for future use are stored in the refrigerator.  

 The slab is the place where preparation and active work take 

place.  

Teacher: Have we forgotten anything in our kitchen analogy?  

Students: No, Sir.  

Teacher: Think once again. Who actually prepared the food?  
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Students: Mother, Sir.  

Teacher: Very good. What exactly did your mother do?  

Students: She brought the ingredients together, gave instructions, and 

prepared the food, Sir.  

Teacher: Did your mother actually perform the cooking process?  

Students: No, Sir. The stove did the actual cooking.  

Teacher: Correct. Then what was your mother's role? (Allow students to 

think. If they do not get ideas, the teacher may answer.)  

Students: She controlled the process, Sir.  

Teacher: Excellent. What else?  

Students: She coordinated everything, Sir. 

Teacher: Very good. Anything more? 

Students: She organized the entire work, Sir. 

Teacher: Exactly! Your mother controlled, coordinated, and organized 

the entire cooking process.  

Teacher: She decided. 

What should be cooked.  

Which vegetables should be taken from the refrigerator.  

When they should be placed on the slab.  

When they should be transferred to the vessel.  

How long they should be cooked.  

When the food should be served.  

Teacher: The stove performed the actual processing, but your mother 

managed and coordinated the entire activity.  
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Teacher: Similarly, in a computer system, there is a special software 

called the Operating System (OS), such as Windows, Linux, or macOS.  

Teacher: The Operating System: 

Controls the computer. Coordinates the activities of different 

components. Organizes the use of memory, processor, and input/output 

devices. Decides which program should run and when it should run.  

Teacher: Just as your mother manages the entire kitchen, the Operating 

System manages the entire computer system.  

Students: Yes, Sir.  

Teacher: Therefore, we can say:  

Mother : Kitchen :: Operating System : Computer 

Teacher: The stove (ALU) performs the actual processing, but the 

Operating System, like the mother, controls, coordinates, and organizes 

the entire system. This is why the Operating System is often called the 

manager of the computer system.  

Teacher: The computer was not designed by looking at the kitchen; it 

just happened to be designed in a way that a kitchen already works. We 

use the kitchen only as an analogy to make the concepts easier to 

understand and remember.  

Teacher: When children first learn the alphabet, they are taught using 

familiar objects. For example, in English we say “A for Apple” and “B 

for Ball”. In the phrase, the APPLE is used to remember / memorise 

‘A’.  In the same way, the kitchen is our “Apple” while the computer 

is our “A”. The kitchen helps us remember and understand how a 

computer works.  
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Every learner does not require the same depth of knowledge, 

but every learner deserves meaningful understanding. A 

thoughtful teacher therefore chooses not only what to teach, 

but also how deeply to teach, according to the learner's 

purpose and responsibilities. When teaching is guided by the 

learner's needs, when gaps are intentionally left for thinking, 

and when those gaps are filled through meaningful 

connections, education moves beyond the transmission of 

information and becomes the development of understanding. 

The true legacy of a teacher is not the number of lessons 

completed, but the number of minds awakened. Information 

may be forgotten, but the ability to think, connect, and 

continue learning remains throughout life. It is this ability that 

transforms knowledge into wisdom and education into a 

lifelong journey. 

Leave gaps to think. Fill gaps to connect. 

For it is in those gaps that curiosity is born, and through those 

connections that understanding grows into wisdom. 
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When a teacher finds time to sit, think, and connect ideas, even Śiva 

Tāṇḍava can become a bridge to understanding quantum computing—

encouraging students, in turn, to think, connect, and explore concepts 

both logically and technically. 

When Lord Shiva performs Tāṇḍava, He is in continuous movement, 

passing through innumerable postures. The Rishis perceived specific 

postures from this continuous movement and presented them to us as 

distinct mūrtis. Each mūrti gives us a definite form to perceive, while 

the Tāṇḍava itself represents continuous movement through many 

possible postures. 

A qubit in quantum computing can similarly exist in a superposition of 

possible states rather than being restricted to a definite 0 or 1 during 

computation. Quantum gates operate on these states, changing their 

amplitudes and relationships so that the computation develops toward 

the required outcome. When the qubits are finally measured, a definite 

classical result is obtained. The analogy is not an equivalence between 

Tāṇḍava and quantum mechanics; it is simply a familiar way of 

visualizing how something that contains multiple possibilities can 

finally be observed in a definite state. 
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Suggested Reading 

The ideas presented in this book have been shaped by years of 

classroom experience, reflection, and the rich educational traditions of 

Bharat, together with contemporary perspectives on learning and 

teaching. Readers who wish to explore these themes further may find 

the following works valuable. 

Bharatiya Knowledge Tradition 

Bhagavad Gita  

Taittiriya Upanishad  

Katha Upanishad  

Mundaka Upanishad  

Vivekachudamani – Adi Shankaracharya  

Education and Human Values 

National Education Policy (NEP) 2020  

Universal Human Values – AICTE  

Learning to Live Together – UNESCO  

Educational Thinkers 

Swami Vivekananda – Complete Works (Selected Lectures on 

Education)  

Dr. Sarvepalli Radhakrishnan – The Hindu View of Life and Selected 

Writings on Education  

Learning and Teaching 

Benjamin S. Bloom – Taxonomy of Educational Objectives  
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Education. 
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