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The Relational Nature of Thinking  

Lalit Kumar Das  

Department of Design, Delhi Technological University, Delhi, India  

Abstract  

Thinking has often been referred to as a process of producing 

thoughts. In spite of the fact that thought is a fundamental human 

activity familiar to everyone, there is no generally accepted 

agreement as to how thought is created. In this study we view 

th inking as a relationship building activity. It is through building 

relationship that language and its constituents come into being and 

then language itself becomes a thinking tool. Thinking is an active 

process that modulates the process of sensing and col lecting data 

from the surroundings. This data collection & it's processing, from 

different viewpoints, generates different types of intelligence and 

styles of thinking. The different styles of thinking are discussed and 

how they process the resources in th e environment for creativity, 

innovation and development of man made environment. Thinking in 

human beings though truly a marvelous instrument can sometimes 

degenerate into mental disorders when deprived from appropriate 

environment.  

Keywords  

Human thinkin g has produced great luminaries who have shaped the 

course of human civilization and advanced our understanding of the 

universe we live in. Their impact has been deep probing and far 

reaching. Their contribution became building blocks on which further 
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cont ributions were made. They inspired us to imagine, 

conceptualize, unravel, validate, express and disseminate. Every 

country and every culture, irrespective of color, caste, race or 

gender, has its share of such luminaries.  

 

Human thinking has also produced criminals, conman, thugs and 

brutal exploiters who are only good enough to be executed and 

jailed. At best they represent examples of what we should not be.  

Further human thinking has produced mentally ill people who have 

languished away from social glare in lunatics asylums of the past 

and mental hospitals of today.  Human thinking has also produced 

suicide bombers dying for a cause, terrorist inflicting wanton 

damage and criminals planning heinous crimes..  

Human Thinking can be positive, resilient, agile  and versatile. It can 

also be narcissistic, cruel and demeaning. It can also be 

characterized by convoluted tangled patterns devoid from reality, 

sometimes accompanied by uncontrollable fits of rage and anger and 

incapacity to form constructive relationsh ips.  

Origin of thinking  

The origin of thinking predates development of mathematics, even 

development of language, even development of bees, birds and 

goats working in swarms, flocks and herds, even development of 

locomotion, even development of awareness o f surroundings and 

their influence. Perhaps it begins with a single or a multi cell 

organism becoming aware of it self. It would be impossible for an 

organism to make any effort to maintain its physical integrity if it 
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was not aware of itself, its boundari es and the forces/ resources 

that are for and against its existence. Only an organism that is 

aware of itself can evolve. There is a necessity for the opening & 

closing of an open system for small organisms to manage its 

sustenance & proliferation trajecto ry. This requires thinking. Further 

it is required for recognizing patterns in the environment and for 

locomotion. Working in teams and collaborating would further the 

requirement on thinking. Seeking out or avoiding preferred patterns 

in the environment w ould add to the thinking process. Next could 

come manipulating and restructuring of the environment. This would 

further the demand on the thinking process. Language and 

mathematics and the ability to imagine the unseen is the epitome of 

human intelligence that we admire and hold in high esteem.  

The development of imagination, language and mathematics is built 

upon the experiences in real. So language and thinking tends to take 

up a structure that is conducive to describing the real world.  

When we look at th inking we find that the underlying thread in all 

aspects of thinking is the process of looking for relationship and 

development of valid relationship between thoughts. Thoughts are 

the atoms and molecules of the thinking process. Thoughts combine 

to create  new thoughts. Thought combine on the basis of the 

properties they carry with them Thoughts have affinity for 

combining or not combining, of forming stable or unstable 

relationship. Right thinking and wrong thinking are only in the 

context of whether the r elationship derived is right or wrong. A 

thought structure being right essentially implies that it is stable in 

some context. The thought is then right in that context. The cultural 
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world of reality is also seen as a thought. A thought is right if it is 

st able in this context of reality.  

 

Thinking is an active process that requires active participation. This 

is where awareness, attention and focus are needed. It is like way 

finding. One should know where one is, where one wants to reach 

and whether one is h eading in the right or wrong direction. Only 

then a course correction can happen. The final destination could be a 

feeling of WOW, or completeness or synthesis. Along the course 

towards achieving this one sees conflicts, resolves conflicts, brings 

about sy mbiosis and approaches synthesis. In this journey two 

things are most important to the thinking process. The first is the 

properties or characteristics of a thought; the other is the 

relationship between thoughts. Thoughts have to represent objects, 

charac teristics of objects, its behavior patterns and its ability to 

bring about relationships with other thought objects. Only then can 

we manage complexity in our thought process.  

In the Middlesex University resource provided by Andrew Roberts 

[1999], óABC of thinkingô, he lists words used to think about thinking 

which are reproduced below. Reflection shows that a concern with 

evoking, understanding and establishing relationship is at the core 

of these words.  

Abstract, Analogy, Analysis,  Axioms, Conceive, Conc ept, Critical, 

Deduction, Dialogue, Dogma, Empirical,  Empirical Research,  

Explanation, Explanandum, Explans, Falsification, Flow, Generating 

ideas, Geometry,  Hypothesis, Ideas,  Imagination, Impressions,  

Induction,  Library Research, Logic, Metaphor, M etaphysics,  

Metatheories, Paradigms, Positivism, Proof, Proposition, 
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Rationalists, Rationally, Reason, Reasoning , Reflection, Research, 

Review,  Sceptic,  Scepticism, Semantics, Semiotics, Sequential, 

Symbol, Testable theory, Theory, Theory structure, Th eory types, 

Verification.  

Sensory Processing  

We think about ourselves. We think about the world around. We 

wish to know how the world around us works. We wish to know our 

place in this world. What is our role in this world? We connect with 

our world throu gh the five senses viz. vision, auditory system, 

tactile, olfactory. These are essential to learn about the external 

environment. There are different parts of the brain dedicated to each 

sensory stimulus. But these are not functional silos. Communication 

w ithin and among these specialized areas also takes. Multisensory 

integration is necessary for a more vivid representation of objects 

and experiences.  

In addition to the five senses mentioned above we also have 

proprioception, vestibular system, interocept ion. Proprioception is 

concerned with a sense of the relative position of one's own parts of 

the body and strength of effort being employed in movement. A cat 

wishing to walk through a whole must know its boundaries and 

compare it with the size of the hole  before it ventures to do so. 

Vestibular is concerned with the sense of the relative position of 

one's own parts of the body and strength of effort being employed in 

movement. This is necessary to maintain balance when walking over 

a boundary wall. Interoc eption is defined as the sense of the internal 

state of the body. It encompasses the brainôs process of integrating 

signals relayed from the body into specific sub regions ðlike the 

brainstem, thalamus, insula, somatosensory, and anterior cingulate 
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cortex ðallowing for a nuanced representation of the physiological 

state of the body. This is important for maintaining homeostatic 

conditions in the body and, potentially, aiding in bodily self -

awareness. These together allow us to perform are day to do 

activities  while maintaining the integrated functioning of the body.  

Human sensory processing is purposive. It is active. It is goal 

directed. It is very much different from man made sensor like a 

digital camera chip or an audio recorder. These are passive. They 

re cord all data that falls in its ambit.  

Colin Ware [2008] has extensively written about the nature of visual 

sensory processing in the context of human brain. It is likely that his 

description of how visual processing works can be safely extended 

to other senses.  

Colin outlines a three stage processing of sensory stimuli leading to 

recognition of an object. A copiously reproduce some of the 

paragraphs.  

"The main feature processing stage occurs after information arrives 

in the V1 cortex, having traveled up t he optic nerve. There are more 

neurons devoted to this stage than any other. Perhaps as many as 

ýve billion neurons form a massively parallel processing machine 

simultaneously operating on information from only one million ýbers 

in the optic nerve. Feature  detection is done by several di ǟerent 

kinds of brain pixel processors that are arranged in a distorted map 

of visual space. Some pull out little bits of size and orientation 

information, so that every part of the visual ýeld is simultaneously 

processed fo r the existence of oriented edges or contours. Others 

compute red - green di ǟerences and yellow - blue di ǟerences, and still 
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others process the elements of motion and the elements of 

stereoscopic depth. The brain has su ǣcient neurons in this stage to 

process e very part of the visual ýeld simultaneously for each kind of 

feature information."  

"At the intermediate level of the visual processing hierarchy, feature 

information is used to construct increasingly complex  patterns.  

Visual space is divided up into reg ions of common texture and color. 

Long chains of features become connected to form continuous 

contours. Understanding how this occurs is critical for design 

because this is the level at which space becomes organized and 

diǟerent elements become linked or s egregated. Some of the design 

principles that emerge at this level have been understood for over 

seventy years through the work of Gestalt psychology (gestalt  

means form or conýguration in German)." 

   "Some neurons that process elementary features respon d to little 

packets of orientation and size information. Others respond best to 

redness, yellowness, greenness, and blueness. Still others respond 

to different directions of motion.  

Although something labeled ñdogò might be one of the objects we 

hold in o ur visual working memory, there is nothing like a picture of 

a dog in the head; rather we have a few visual details of th e dog that 

have been recently ýxated. These visual details are linked to various 

kinds of information that we already know about dogs through a 

network of association, and therein lies the power of the system. 

Concepts that dogs are loyal, pets, furry, and  friendly may become 

activated and ready for use. In addition, various possibilities for 

action may become activated, leading to a heightened state of 
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readiness. Actions such as petting the dog or avoiding the dog 

(depending on our concepts) become primed for activation. Of 

course if it is our own dog, ñMillie" a much richer set of associations 

becomes activated and the possibilities for action more varied. This 

momentary binding together of visual information with non - visual 

concepts and action priming is central to what it means to perceive 

something."  

 

Fig1. Building relationships is the key to the formation of objects in the memory. 

All objects have a rich and detailed set of attributes associated with it.  

Thinking is building relationships  

Under the Hu man Connectome Project [2011] funded by the US 

National Institutes of Health to study the neural pathways of the 

brain, some 461 health people taken by real - time brain scanners 

called functional magnetic resonance imaging (fMRI) and attempted 
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to see if the re were any significant correlations with 280 different 

behavioural or demographic measures, such as language vocabulary, 

education and even income. I generously reproduce the findings.  

The brains of high - achieving individuals with high cognitive abilities  

were found to be  well wired - up and quite different from those with 

fewer intellectual or social abilities.  

Well wired up means there are lots of connections. Lots of 

connections means lots of relationships.  

The researchers found that ñpositiveò abilities, such as good 

vocabulary, memory, life satisfaction, income and years of 

education, were linked significantly with a greater connectivity 

between regions of the brain associated with higher cognition. This 

was in contrast to the significantly lower brain c onnectivity of 

people who scored high in ñnegativeò traits such a drug abuse, 

anger, rule - breaking and poor sleep quality, the scientists said.  

It is pertinent to reflect on the products of thinking like language, 

creative processes, and scientific methods  to hypothesize about the 

nature of thinking. Later we will take up different styles of thinking 

and how social & technological processes facilitate creative thinking.  

While thinking is present in all living creatures, more dominantly in 

higher ones, well developed language spontaneously emerges in 

human beings. The development of language and human dexterity 

especially with the hands has significantly enhanced the propensity 

of intellectual and creative output among human.  
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Language  

 

Language is a reposi tory of all experiences that were deemed 

worthwhile to be captured, expressed and shared within a culture 

that subscribe to that language. Vocabulary is a pointer towards 

worthwhile experiences. The language also has the inbuilt tools to 

explore the merit of those experiences in conjunction with the brain. 

As the civilization & culture advances, new objects and experiences 

with associated words are incorporated into language. Many 

obsolete experiences fall by the wayside. Vocabulary in any 

language is const antly growing. Literacy is not merely ability to read 

and write. Linguist literacy should empower us to critically think and 

express, enter into a dialogue, discuss and debate. Our power to use 

a language depends on the vocabulary we can use with lucidity.  

Various estimates prevail. They all border around.  

 

Beginner 1 up to 2,500 known words  

Beginner 2 up to 5,000 known words  

Intermediate 1 up to 10,000 known words  

Intermediate 2 up to 15,000 known words  

Advanced 1 up to 20,000 known words  

Advanced 2 up to  25,000 known words and beyond  

 

Language is a powerful vehicle for intellectual, social & cultural 

growth if actively used. Vocabulary in a language will be indicative 

of the explorations made and limits and potential and potentials for 

further exploration s. More the users of a language explore new 

things, more words it acquires. More the user of a language write 
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discusses and debate, more the language becomes a tool for creative 

expression & critical thinking.  

Examination of language shows that the mind cr eates objects based 

on their structural and functional attributes. This is expressed as 

'nouns' and 'pronouns'. Further it captures the states of the objects 

and its behavior. Behavior is expressed as 'verbs'. All sentences 

must have a noun and a verb. Tha t is, all sentences are concerned 

with objects and behavior. Further these 'adjectives' and 'adverbs' 

further qualify nouns and verbs. 'Prepositions' (on, in, before, after, 

by, etc.) positions objects in space in time with other objects. 

Conjunctions are an operator that enables us to create rational 

relationships. Examples of 'conjunctions' would be and, but, for, nor, 

or, so, and yet, after, although, as, as if, as long as, unless, until 

what. These are rational operations among objects and their 

behavio r in space and time.  

It is evident from the structure of language that thinking is 

concerned with objects, their constituents and their behavior in 

space and time and relationships among different objects in space 

and time and their effect, influence and i mpact on their 

surroundings. This is a recurring activity in all fields of learning.  

Directly and indirectly perceived and derived objects  

There are objects in our vocabulary that are perceived directly by 

our senses. These are common nouns. They can be te rmed as real 

and rational. Then there are object indirectly seen through physical 

instruments, e.g. atoms or black hole. These are also seen as real 

objects and real nouns. Then there are objects like 'heaven' derived 

from non perceivable objects like God or soul. These may be termed 
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as non real, non objective and non rational. Then are nouns like 

freedom, liberty, love which are also seen as objects. They are a 

product of real objects and real behavior but may be real or quasi 

real. It is very interesting that our brain and the associated thinking 

process have the affinity to abstract, theorize and derive and will do 

so with all objects and behavior it entertains. It is worth hypothizing 

that there are neuron structures or other structures within the brain 

that acts like senses and are responsible for concepts like love and 

freedom being widely acceptable and desirable in our choice 

patterns and decision making. What about objects like god, heaven, 

hell, karma all created within the broad domain of life and life force? 

Here again we may hypothesize that there are neuron structures or 

other structures within the brain that are responsible for continued 

predominance of such objects. Unless we can identify the existence 

of such neurons or sensory organs, we will  never be sure if these 

irrational or real and rational objects.  

Our language consists of  

Directly perceived objects  

Directly / Indirectly Perceived States of objects  

Directly / Indirectly Perceived Behavior of objects  

Directly / Indirectly Perceived Feeli ngs  

Direct / Indirect Experience  

Derived Value  

Derived Lore / Wisdom  
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Fig2. Structuring an object with the associated generic characteristic is significant 

challenge  

 

Fig3. Structuring the generic & special relationship associated with an object is 

sign ificant challenge  
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Fig 4. Certain relationships emerge over a period of time through  continued 

observation & analysis  

Types of Intelligence  

 

Different types of intelligence offer many ways of seeing, expressing 

& excelling. The challenge of identifying objects & deciphering 

relationships is complex because life is dynamic, multilayer & 

multifaceted. No one individual is able to unravel its complexity. 

Often it is beyond the capacity of the senses itself.   

In 1983 an American developmental psychologist H oward Gardener 

[1983] described 9 types of intelligence  

Naturalist (nature savvy): Darwin, Chief Seattle  

Musical (sound savvy) : A. R. Rehman, Beethoven  

Logical - mathematical (number/reasoning savvy) : Issac Newton. 

Srinivas Ramanujan  
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Existential (life sav vy) : Winston Churchill, Mahatma Gandhi  

Interpersonal (people savvy): Lee Iacocca, Rattan Tata  

Bodily - kinesthetic (body savvy) : Sachin Tendulkar, Nadia Elena 

ComŁneci 

Linguistic (word savvy): William Shakespeare, Rabindranath Tagore  

Intra - personal (self savvy): Jane Godall, Milarepa  

Spatial (picture savvy) : Leonardo Da Vinci, Le Corbusier  

The examples are mine. The reade r will immediately notice that 

these geniuses could also fall in some other category. Every man 

possesses a variety of intelligence and capacity to excel in two or 

more types of intelligence. Being great in one and an all rounder in 

others would be a certa in prescription for the emergence of a visible 

performer. Excelling as an all rounder would be truly great, because 

then one can examine and express reality from many viewpoints. 

These nine types of intelligence enumerated by Howard Gardner is 

not the end of the story. There are likely other types of intelligence 

waiting to be identified. There has to be an intelligence associated 

with every sense organ. In addition there will be intelligence that 

correlates and integrates information from different senses.  What is 

nature of intelligence required of a wine taster? What about 

intelligence of an Amazon rain forest doctor who is able to link plant 

with cures for different illnesses? What about the intelligence of the 

magician who can amuse entertain and flabber gast the audience.  

Different professions require and cultivate different types of 

intelligence. Selection boards specialize in identifying potential 

candidate through conversation & tests.  
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Intelligence Creativity Inventiveness & Innovation  

Unlike intelli gence, concepts of ócreativity, innovation and inventionô 

are generally clubbed together because they are not so simple to 

define and distinguish. However it is important that we should be 

able to differentiate them. We have seen that thinking is a relatio n 

building process. We are solving problem by building relationship. 

"Intelligence is the ability to find at least one solution. Creativity or 

creative thinking is the ability to find a plurality of discrete set of 

relationships that constitute a set of so lution. In Invention the 

nature of relationship is original, novel and useful" [Das, Lalit K. 

2009]. Novelty should be in the mind of an expert in the field. The 

useful attribute is seemingly useful in the mind of the inventor, the 

patent officer and the f ield expert. Creativity is an important part of 

invention as is intelligence a precursor to creativity. As a matter of 

fact, creativity is the starting point of all invention and innovation. 

In innovation the jury changes, from an individual patent officer  to 

society and culture.   

 

Fig 5. It is rational to define enhanced thinking levels with reference to shared 

relationships  
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Innovation all requires novelty and usefulness.  

The meaning of innovation is well summed up by the word 

INNOVATION itself.  

NOVA OV A OVVATION  

It is the society and culture that offers ovation. It is the society and 

culture that recognizes an innovation. The patent office stops at 

inventions.  

Styles of Thinking  

An object can be considered from many different viewpoints. This 

when cons istently followed will lead to different styles of thinking. 

For the purpose of this study we may consider the following four 

styles of thinking, viz. metaphoric thinking, rational thinking, 

empiricism, and system thinking and reflect its relationship with  

cultural development. The first three of these epistemic were 

discussed by Kearsley (1976).  

1. Metaphorism ensures continuity through similarity and synonymity 

of different levels, components and structures and thus lends 

character and identity to the syst em. It introduces plasticity in 

thinking and brings about condensation, symbolization, 

displacement, neologism.  

2. Rationalism leads to knowledge structures that are consistent and 

coherent. It helps divide and distinguish and as such stimulate 

questions.  
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3.Empiricism ensures that there is compatibility between the 

knowledge system and the perceptually verifiable systems. It 

ensures design operation ability and physical realisability.  

4. Systems thinking enable us to take into account larger and larger 

numb ers of interactions as a unified activity. This results in 

sometimes strikingly different conclusions than those generated by 

traditional forms of analysis, especially when what is being studied 

is dynamically complex or has a great deal of feedback from o ther 

sources, internal or external. System thinking ensures that the focus 

is always on the goals / purpose of the system. The behavior is 

studied with reference to the behavior of the element that 

constitutes the system and can often work in different way s to 

ensure the stability of the system.  

Each of these styles of thinking has produced its characteristic 

professional groups with its characteristic output.  

While all styles of thinking were prevailing at all times in history, 

there seems to be a preponde rance of one style over others in 

certain periods [ Das Lalit Kumar 2008]. This seems to be 

determined by the need of any society to take the next step towards 

advancement and stability. Also at any time there are always forces 

that will like status quo to  remain. These forces will come in the way 

of thinkers / opportunity providers who are providing the algorithms 

for change.  

In history of design, we will like to consider all products created by 

people. These may be concepts, theories, scriptures, poetry, novels, 

plays, films, theorems, products, artifacts, devices, and machines, 

processes, control systems, etc.  Development in one class of design 
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items in one geographical area has affected another class of 

designed items in another area and so on and so fo rth.  

HyperHistory Online takes us through 3000 years of world history 

with links leading to important persons of world historical 

importance. Table 1  of historically important thinkers / opportunity 

creators is presented on the basis of peopleôs index as per 

HyperHistory.  

On a timeline one sees a preponderance of metaphoric thinkers to 

begin with, followed by rational thinkers and subsequently empirical 

thinkers.  
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Metaphoric Thinking  

They worked with feelings and emotions and constructed and related 

thing s on the basis of feelings and emotions. Organ, organiser, 

organization, orgasm, may be different products altogether yet they 

are related together at the level of ófeeling expectationsô that are 

associated with each other.  

Metaphors are the basis of thin king itself. Without it relationship 

cannot be established. Rational thinking is only a subset of 

metaphoric thinking. Here, only certain types of relationship have 

been permitted. Study of dictionary and origin of words itself can 

give important insights into the study of design history.  

Some of the important concepts that thinkers have striven to 

establish, as important metaphors, are the following. Without the 

establishment of these metaphors the present day, modern 

development would not have been possib le. It is our understanding 

that these concepts are central to the concept of the development of 

any complex organization or evolved civilization.  

Oneness of clan  

Oneness of citizens of a city / nation  

Oneness of mankind  

Oneness of all sentient beings  

Onen ess of consciousness  

óI ï thouô relationship and vice versa 

óI ï Itô relationship and vice versa 
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óIs and is notô relationship 

óAre and are notô relationship 

Oneness because of feeling.  

Two things are similar because they generate or lead to the same 

feeli ngs / emotions.  

Concepts of vision, visionary, seeing, seer, derive their value and 

justification from the contribution made by the above concepts of 

oneness.  

Metaphoric thinking is also used extensively by saints, poets, 

playwrights, novelist, inventors a nd scientist, advertisers, and 

statesmen when they are toying with new concepts or laying out the 

foundations for new directions in ideology and human action.   

Metaphoric thinking is most primordial. Metaphoric thinking 

becomes increasingly important when  a new paradigm appears. 

Later it gives way to rational approaches. Information Technology is 

a good example, which extensively explores metaphors to find new 

ways of using information technology.  

Bible, Gita, Koran, Lotus Sutra, Upanishad  are all designs  that 

extensively use metaphors for its dialogues. Similarly tools, spears, 

traps, baskets, bins, reservoirs, dams, cave paintings, images of 

mother goddess, gods, use metaphors and analogies for their 

conceptual feasibility.  
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Rational Thinking  

When the  foundation of oneness as enunciated by different seers 

had been established, civilization could grow into larger 

conglomerates. Some common rules of day to day interaction, trade 

and treaties become essential. This gave impetus to the concerted 

developmen t of rational thinking. Rational thinking involves 

imposition of certain rules, which now guide the thinking process. At 

the meta - theoretic level, many of these rules were imposed from the 

enunciation of the saints and prophets of 700 to 400 BC. These had 

to be supplemented by rules to take care of equity in physical 

transactions. Rational thinkers started flowering from 600 BC to 200 

BC. A second impetus comes during the 1600 AD onwards.  

Rational thinking has played a very important role in the 

development  of civilized behavior and interaction especially in the 

context of material transaction, property ownership, business 

organizations, development of judiciary, etc.  

Algebra, arithmetic, geometry, land survey, development of 

currency, calendar, astronomical  tables, categories of family 

relationship, etc. could not possibly come about without the 

development of rational thinking  

Realizing how feelings and emotions can lead to wrong conclusions, 

these thinkers developed methodology of logical and rational 

thin king and the use of the same to arrive at reliable knowledge and 

truth that can be trusted.  

What is the nature of sameness?  

What is the nature of differences?  
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Under what circumstances same things become different  

Under what circumstances different things b ecome same  

How to ascertain the cause effect relationship  

What is the methodology of conducting / ascertaining correct 

thinking / conclusion?  

The development of reading, writing, and formal mathematics 

allowed the codification of math knowledge, formal ins truction in 

mathematics, and began a steady accumulation of mathematical 

knowledge. Today the ultimate challenge in mathematics is on 

definitions, conjectures, theorem proofs related to a single problem 

in a narrow subfield in mathematics. Mathematics that  seemingly is 

abstract is closely linked to the physical world, even beyond the 

physical world we see.  

Mathematics has developed at length the concept of real, rational, 

irrational numbers and imaginary numbers and the associated 

mathematics. They all are  necessary to represent and model reality. 

Without imaginary numbers we could not have explored quantum 

mechanics which the foundation of modern electronics.  

"The product of a non - zero rational number and an irrational number 

is irrational  

"The product of two irrational numbers is SOMETIMES irrational." 

The product of two irrational numbers, in some cases, will be 

irrational. However, it is possible that some irrational numbers may 

multiply to form a rational product. Multiplying two rational numbers 

produc es another rational number.  



26     August 2019 Vol - 14 No - 8         Design For All Institute of India  

 

 

Fig 6. Abstraction, integration & application is an inherent characteristic of the 

thinking process  

Deductive and inductive reasoning are two very important 

developments. Arguments can be put into these two categories  

A deduct ive argument is one in which it is claimed that it is 

impossible for the premises to be true but the conclusion false. Thus, 

the conclusion follows necessarily from the premises and inferences.  

An inductive argument is one in which the premises are suppos ed to 

support the conclusion in such a way that if the premises are true, it 

is improbable that the conclusion would be false. Thus, the 

conclusion follows probably from the premises and inferences.  

Inductive argument provides us, with new ideas and thus may 

expand our knowledge about the world in a way that is impossible 

for deductive arguments to achieve. Thus, while deductive 

arguments may be used most often with mathematics, most other 

fields of research make extensive use of inductive arguments.  
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Empi ric Thinking  

Empiricism is a theory that states that knowledge comes only or 

primarily from sensory experience or through extension of senses by 

aids and appliances. It is one of several views of epistemology. 

Empiricism is at apex of design materializatio n, because what is 

designed must exist in a space and time. Empiricism as a scientific 

method opened new methods of exploring and learning about the 

physical world of materials and structures. New insights into the 

functioning of the physical and biologica l reality were developed. 

Greater confidence in the functioning of the world, catalyzed the 

new age of inventions.  

In metaphorism we were seeking relationship at the abstract level, 

in empiricism we are seeking relationship at the physical level of 

existen ce. In rationalism we were ensuring that we had a body of 

knowledge structures, which is consistent. And the relationship 

holds in all space and time. At least this was the ideal expectation.  

Each culture at different periods of time has had different 

appr oaches to empiricism.  

Western empiricism was built on the idea of a mechanistic universe; 

the universe both physically and socially was eventually conceived of 

as a vast machine whose principles of operation could be grasped by 

the human intellect without recourse to divine or superstitious 

explanations. Correspondingly, each aspect of the universe operated 

in a different manner: the machine of physical phenomena operated 

differently from the machine of social phenomena.  
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In Indian thought empiricism took a  different manifestation as in 

Buddhism and Tantra.  

89 - 90. "Second - hand knowledge of the Self gathered from books or 

gurus can never emancipate a man until its truth is rightly 

investigated and applied to himself; direct Realization alone will do 

that. Th erefore, follow my advice and realize yourself, turning the 

mind inward" -  Tripura Rahasya .  

The emphasis was always on emancipation of man and had profound 

effect on the construction of man product relationship, which was 

quite different from those in ot her cultures.  

The three most important building blocks of empiricism were  

Å Relying on or derived from observation or experiment  

Å Verifiable or provable by means of observation or experiment  

Å Guided by practical experience and not theory.  

System Thinking  

At the core of system thinking was the search for elements that 

constitutes the underlying thread in different things. Zhu Xi or Chu 

Hsi, an eminent thinker second only to Confucius made an attempt. 

Zhu Xi represented all objects in nature as composed of two inherent 

forces: li, an immaterial universal principle or law; and ch'i, the 

substance of which all material things are made. Whereas ch'i may 

change and dissolve, li, the underlying law of the myriad things, 

remains constant and indestructible. Zhu Xi  further identifies the li 

in humankind with human nature, which is essentially the same for 

all people.  
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The concepts of Yin and Yang and the Five Agents provided the 

intellectual framework of much of Chinese scientific thinking 

especially in fields like biology and medicine The organs of the body 

were seen to be interrelated in the same sorts of ways as other 

natural phenomena, and best understood by looking for correlation 

and correspondences. Illness was seen as a disturbance in the 

balance of Yin and Y ang or the Five Agents caused by emotions, heat 

or cold, or other influences. Therapy thus depended on accurate 

diagnosis of the source of the imbalance.  

Similar schemes like concept of óshiv shaktiô as the underlying 

principle in all phenomena especially living systems, vastu purusha 

in architecture, tridosha in the Indian medicine system of ayurveda 

become the building blocks for synthesis of system of knowledge 

and practise.  

The twentieth century saw the developments in this direction. 

Ludwig Von Bertala nffy (http://www.isss.org/quotelvb.htm) laid 

the foundation of General System Theory and System thinking. 

Before him there was no way to think about a complex world?  The 

earlier approach was to break the complex world into smaller, more 

manageable pieces.  It was argued that if we can understand the 

separate pieces, then we can put our separate understandings 

together to understand the whole. This was reductionism, or 

Cartesian (after René Descartes) thinking. It works for simple 

things. Cartesian thinking fails to address complex problems 

because, in the process of breaking up the overall concern into parts, 

the connections and interactions between those parts get lost. The 

idea of the whole as more than the sum of its parts was as old as 

Aristotle.  
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System  dynamics has evolved into a methodology for studying and 

managing complex feedback systems, such as one finds in business, 

public infrastructure and in a limited way to social systems.  

Arthur Iberall and many of his colleagues have developed study of 

Phy sics of Complex Systems. It goes by many names. A few common 

ones in use today are: The Science of Complex Systems, General 

Systems Science, The Science of Self - Organising Systems, Unified 

Science, and so on.  

Christopher Alexander's work entitled The Natu re of Order is another 

interesting work towards understanding wholeness. Developments 

in Fractal geometry, object oriented programming, Java applets, 

parallelism, generative designing are other important developments 

in the direction of system thinking.  

Ne w ways of thinking  

The above developments are already giving way to new ways of 

thinking which will lead to a new category of products, system 

services and environment. New metaphors will become active which 

will regroup the world into new categories. New axioms will be 

identified which will lead to evolution in rational thinking. Nature of 

empiricism will change because of exploration of new realm of 

reality and greater concerns with the viability and self generated 

evolution of complex systems.  
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The Build ing Blocks of Man Made World  

 

Men lacking in omnipotence cannot create out of nothing.  Therefore 

operates by bringing together already existing elements into a new 

and distinctive relationship to each other and thereby creating a 

resource that is new and often propels a new matrix of growth. (Das 

L.K. 1977) developed at length the importance of energy, materials, 

structures, process, machines and control systems as elements of 

the matrix of physical realizability of man made environment. To this 

we would l ike to add energy and material as the other elements to 

form a more complete matrix for new developments in the man 

made environment. While existence of these is necessary condition 

for the coming into being of new products, it is not a sufficient 

conditio n. A need and an associated product must continue to prevail 

for development in each of these elements to impact development of 

the product itself.  

 

Having an idea together with the resources is not enough. What is 

also needed is a large number of people d esiring, wanting, and 

working for it simultaneously.  

 

Persistence of a need, for a sufficiently long period of time is a 

prerequisite to evolutionary change even in the man made world. 

New forms of energy and associated supply sources have created 

opportun ities that have influenced the design and development of 

new product and services. Transportation was always an important 

need. Vehicle was a fundamental product to fulfil the need. It was a 

need that was shared by large masses of people. Transport vehicle  

evolved because of development in energy sources.  
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Å Manually driven wheeled carts  

Å Horse driven wheeled chariots and carts  

Å Buoyant hot air balloons  

Å Steam powered railroad locomotive  

Å Gasoline - engine automobile  

Å Zeppelin air ship  

Å Motor - driven ae roplane  

Å Petrol fired jet aircraft  

Å Electric vehicles  

Å Nuclear powered submarines  

Å Hydrogen powered space flight  

 

Our ability to pack and deliver more energy has brought about 

phenomenal changes in the speed of travel and the distance 

travelled.  

 

Consi der another fundamental product. The wheel, without it there 

will not be any carts, carriages, bicycles, or cars, not even aeroplane 

that fly in the air. The development of wheels was prompted by 

development in materials, new structural understanding, proc ess of 

manufacturing and development in control systems to manage high 

speeds and heavy load.  

 

Å Oldest wheels were wooden disks consisting of three carved 

planks clamped together  by transverse struts. (structural 

development)  
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Å Spoke wheels appeared abo ut 2000 BC, when they were in use on 

chariots in Asia  Minor. (structural development)  

 

Å Later developments included iron hubs (centrepieces) turning on 

greased axles, and  the introduction of a tire in the form of an iron 

ring that was expanded by heat a nd  dropped over the rim and the 

ring on cooling shrank and drew the members tightly  together. 

(process development, structural development)  

 

Å Metal spokes wheels (material development, structural 

development)  

 

Å Solid rubber tyres (material development)  

 

Å Pneumatic tyres (material development, structural development)  

 

Å Nylon and steel reinforced tyres (material development, structural 

development)  

 

Å Alloy Wheels (material development, structural development)  

 

Å Composite wheels (material development, structural development)  

 

Å Wheel balancing systems (control system developments)  

 

Å Online tyre pressure and temperature monitoring systems (control 

system  developments)  
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Similarly developments in steering system, engine, breaking system, 

suspensions, sea ting, safety aids, method of manufacturing, method 

of presenting details of components for manufacture influenced the 

style and performance of the automobile.  

 

While the modelling of the human form in stone was as good in 

ancient Greece as it is now. The f orm of the car could only evolve 

with advancements in the matrix of energy, material, structures, 

process, and control systems. This of course was facilitated by the 

ever - increasing demand for the automobile and a large group of 

contenders vying to fulfil this need for commercial gains.  

 

Thought Disorders & Mental Disorders   

 

Till now we have been looking a properly functioning thinking 

process, how it happens, its different manifestations and the 

remarkable results it could produce. However often there can  be 

errors in the thinking process.  

 

Some thought disorder are mere thought fallacy and are a result of a 

mistaken belief, especially one based on unsound arguments, it is a 

failure in reasoning which renders an argument invalid. These have 

been extensivel y studied and can be easily corrected by merely 

pointing out the fallacy. They are often prompted by a dislike for a 

person advancing an argument, or a desire to win an argument in a 

limited time or with limited knowledge, etc. Fallacies have been 

extensiv ely documented. Internet Encyclopedia of Philosophy lists 

223 fallacies. We will not discuss these here but the scholar 



35     August 2019 Vol - 14 No - 8         Design For All Institute of India  

 

interested in the thinking processes should definitely become aware 

of its different manifestations.  

 

Like all bodily functions, thinkin g also can severely malfunction. 

There often very serious disorders in the thinking process which are 

very difficult to correct. This could be because of a physical 

abnormality or injury in the brain. It could also be because of 

excessive & obsessive sadne ss, anger, hatred, anxiety, fear with an 

object or an event; leading to lack of attention and focus needed to 

carry on a normal day to day life. It can become delusional and 

hallucinatory. Broadly termed as psychotic disorders, it has many 

categories.  

 

Per haps the key to understanding psychotic disorders could lie in the 

role that derived concepts play in creating an environment milieu for 

the thinking process. Abstract nouns play an important role in this 

context. Obsessive sadness, anger, hatred, anxiety,  fear are such 

abstract nouns that can create havoc with our thinking process 

These abstract nouns set the attitude and tenor towards the objects 

or event involved in thought.  

 

Negative impact would mean that it restricts the thinking process. It 

will int roduce bottle neck. Fear, anger, sadness, anxiety slows down 

the functioning of the brain; obsession and phobia sends it into a 

tailspin and will allow only constrained exploration. Further bias and 

prejudice will limit exploration, and thinking will rolle r coast to a 

sub - optimal end. Further stupor and lethargy would limit energy 

flow into the thinking process.  
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Fig 7. The deeper thought levels provide an environmental milieu that governs the 

thinking process  

 

All great thinkers from Confucius to Buddha  to Sigmund Freud have 

emphasized the significance of positive emotions and perils of 

negative attitudes.  

 

Mindfulness, meditation & enlightenment  

 

The most important aspect of mindfulness and meditation is the 

effort to give kind attention to our angers, fears, anxiety and 

sadness, etc. By giving kind attention, just like one would to the 

fluttering leaves, ripples in a pond or floating clouds, to our 

chattering thoughts; we do not allow these thoughts to send our 

thinking and the associated behaviour into  a tailspin. We handle 

situations. Situations do not handle. We let go of bottle necks. We 

cultivate openness. We move from muddled agitated awareness to 

clear and cool awareness. The brain's thinking potential thrives in 

such an environment.  

 

A balanced open mind is a movement towards full brain 

potentialities. Freedom from all conditioned expectations about 
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objects, behaviour and relationships is a movement towards 

enlightenment.  

 

Conclusion  

 

Thinking with the help of brain and its 86 billion neurons is the most 

complex imagining, conceptualising, and fact finding algorithm in 

the universe. Thinking can decipher and learn about any 

environment it senses through its sense organs. It has the capacity 

to discover and define objects, capture their behaviour a nd 

relationship with other objects and environment in space and time. 

It can examine objects from different viewpoints leading to the 

development of art, language, mathematics, sciences that can 

describe the universe in great complexity, precision and beau ty.  The 

capacity to view from different view points helps create different 

types of intelligence and different styles of thinking. It uses 

resources in its environment to create new resources and thereby 

becomes a creative, innovative means to shape human  civilization 

and planet earth. Thinking has the capacity to actively distil 

information from the data it receives through the sense organs and 

continues distilling it into knowledge and wisdom. The wisdom 

becomes the driving force of thinking itself.  Som etimes wisdom 

goes astray because of unfortunate traumatic happening and then 

thinking loses its capacity to transform conflict into symbiosis and 

synthesis. This leads to mental disorder. For thinking to manifest 

fully, it requires a kind, loving, caring environment free from all 

expectations for the curiosity to peak and fathom the mysteries of 

the universe.  
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Inclusive  Outdoor  Bench  

Arshad  Malik  

Am i t y  Sch oo l  o f  Desig n  , I n d ia 

Introduction  

 

Universal  Design  (UD),  an  idea  from  the  field  of  design,  is  

progressively  apparent  in  discourses  of  ways  to  deal  with  upgrade  

instructive  access  for  u nderstudies  with  handicaps(1).  A few  rising  

models  of  instructive  utilizations  of  UDðUniversal  Design  for  

Learning,  Universal  Design  for  Instruction,  and  Universal  

Instructional  Design ðare  talked  about,  with  a call  to  the  field  for  a  

collective  way  to  deal  with  analyze  the  adequacy  of  uses  of  UD  to  

instructive  situations.  A few  basic  territories  for  an  examination  plan  

are  enunciated,  with  provisos  that  the  guarantee  of  UD  for  improving  

access  not  be  undermined  in  light  of  untimely  advancement  of  the  

idea  b efore  its  legitimacy  is  completely  analyzed.  

 

Inclusive  Design  is  the  plan  of  a situation  with  the  goal  that  it  very  

well  may  be  gotten  to  and  utilized  by  however  many  individuals  as  

could  be  expected  under  the  circumstances,  paying  little  respect  to  

age,  sex  and  handicap.  A domain  that  is  structured  comprehensively  

isn't  only  significant  to  structures;  it  likewise  applies  to  

encompassing  open  spaces,  wherever  individuals  go  about  ordinary  

exercises.  This  incorporates  shops,  workplaces,  medical  clinics,  

rec reation  offices,  parks  and  boulevards.  Comprehensive  plan  keeps  

the  assorted  variety  and  uniqueness  of  every  person  as  a primary  

concern.To  do  this,  built  environment  professionals  should  involve  

potential  users  at  all  stages  of  the  design  process;  from  th e design  

brief  and  detailed  design  through  to  construction  and  completion.  
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Where  possible,  it  is  important  to  involve  disabled  people  in  the  

design  process.  

In  the  course  of  the  most  recent  twenty  years,  investigate  on  

comprehensive  plan  has  conveyed  an  ab undance  of  distributions  and  

activities,  framing  a rising  learning  base  for  comprehensive  

structure.  The  comprehensive  plan  learning  base  separates  into  two  

discrete  zones  ï understanding  end  clients  from  a wide  range  of  

points  of  view,  and  understanding  t he  data  needs  of  the  information  

clients  (for  example  originators)  who  are  associated  with  advancing  

and  conveying  comprehensive  structure  arrangements.  Much  

research  has  concentrated  on  the  end  clients,  however  as  of  late,  

understanding  the  requirements  and  the  attributes  of  information  

clients  has  added  another  measurement  to  the  exploration  task.  

 

Literature  Review  

The  fundamental  point  of  the  exploration  examine  is  a  nitty  gritty  

examination  of  perusing  inclinations  of  natives  with  physical  

handicap.  Th e motivation  behind  the  examination  is  to  look  at  the  

relations  between  the  present  idea  of  explicit  media  substance  to  

individuals  on  wheel  seat  and  individuals  from  the  group  of  

onlookers  and  their  emotional  needs  and  inclinations.  Concerning  

explicit  ch aracter  of  physical  incapacities  , in  Braille  or  those  

perusing  of  which  is  conceivable  utilizing  the  PC and  working  while  

at  the  same  time  sitting  on  a seat.  Optional  point  of  the  investigation  

is  the  examination  of  the  idea  of  open  bistros  and  parks  that  give  

such  media  substance  adjusted  to  this  objective  gathering  . A 

subjective  research  technique  was  utilized  inside  the  actualized  

research.  The  down  to  earth  execution  of  information  gathering  and  

examination  was  done  utilizing  the  system  investigation.  In  view  of  
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the  examination  methodology  concentrated  on  setting  factors  

identified  with  the  issue  of  individuals  with  physical  incapacity  

individuals  we  present  in  the  investigation  arrangement  of  critical  

ends  and  discoveries  associated  with  the  talked  ab out  issues(2).  

 

This  paper  focuses  on  the  knowledge  users  of  inclusive  design.  It  

discusses  the  different  types  of  knowledge  users  and  their  

knowledge  needs The  connection  among  hypothesis  and  practice  has  

progressed  toward  becoming  overwrought,meaning  that  a lack  of  

social  significance  in  configuration  is  overflowing.  Rehearsing  

modelers  oftenview  hypothesis  as  exclusive,  while  scholars  only  

from  time  to  time  show  their  thoughts  into  the  real  world  and  

build.With  the  division  augmenting,  this  paper  is  compo sed  with  

means  to  persuade  and  encouragethat  there  is  genuine  worth  and  

significance  in  impelling  ideas  and  arrangements  proposed  inthis  

paper,  which  are  pertinent  to  the  city  of  Lincoln,  yet  are  versatile  

andapplicable  to  all  urban  communities.  The  worldw ide  change  in  

outlook  in  populace  measure,  the  blast  ofurbanisation  and  far  

reaching  expanded  life  span  desperately  calls  for  change  in  

urbandesign.  This  is  certainly  not  a subject  to  be  overlooked,  yet  to  

be  followed  up  on  without  a moment's  delay.  Roused  bythe  vision  of  

an  obstruction  free  world,  this  paper  would  like  to  motivate  the  soul  

required  toeradicate  social  disparities  in  urban  plan.  The  paper  will  

finish  up  talking  about  thecomplex  connection  among  societal  and  

spatial  elements,  declaring  that  segregationis  created  through  

misled  plan  

(3).There  are  an  estimated  1.19  million  wheelchair  users  in  Spain.  

People  use  wheelchairs  for  a variety  of  reasons,  the  most  common  

one  is  paralysis  from  spinal  cord  injuries.  Current  estimates  indicate  
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there  are  ar ound  504.000  people  alive  in  Spain  with  spinal  cord  

injuries.  Among  other  reasons  for  using  wheelchairs  are:  fatigue  

from  multiple  sclerosis,  muscle  weakness  from  muscular  dystrophy,  

lower  limb  spasticity  from  cerebral  palsy,  and  missing  limbs  due  to  

amput ation.  People  who  use  wheelchairs  may  encounter  a variety  of  

obstacles  at  their  workstations  depending  on  their  limitations.  Some  

possible  accommodations  could  be  adjustable  height  desk  or  table  

for  a person  who  cannot  work  comfortably  at  an  existing  desk,  

accessible  filing  system  or  office  supplies,  and  frequently  used  

materials  on  most  accessible  shelves  or  drawers  for  a person  who  

cannot  reach  upper  and  lower  shelves  and  drawers.  This  paper  

presents  the  graphical  design  of  a workstation  for  wheelchair  us ers,  

in  this  case,  technical,  anthropometric,  ergonomic,  aesthetics  and  

scientists  aspects  have  been  analyzed.  The  design  of  composite  

structure  conduct  to  explicit  safety  constraints  applied  to  office  

furniture  requirements  kept  continuously  current  and  u pdated  as  

part  of  innovation.  Finally,  results  are  showed  in  a  three - dimensional  

model.  

 

Process  

Aim:  

To  design  a minimalistic  public  outdoor  bench  for  people  with  

physical  disability  (People  on  wheel  chair).  In  which  people  with  

ability  and  disabilty  can  interact  with  the  Furniture.  

 

Purpose:  

As the people on wheel chair, face Day to day problems with the 

public furn i ture. It is difficult for them to adjust or interact the table 
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(for instance). And the existing public benches need an upgrade in 

the designs . 

So that they would not have to a d just according to the design flaws 

in the existing products. And will be easy to interact with.  

The real importance of the whee lchair is on the limitations of 

movement that the user may suffer and on the limitations of ra nge, 

uncomfortable postures and ine f fective job performance.  

To produce a correct longitudinal displacement, it is necessary that 

the width between two obstacles which have to pass the user is at 

least 91 cm or 81 cm. provided that width not longer more th an 61 

cm. So that there will be no problems with his arms drive. The 

minimum diameter for a full rotation is 153 cm.  

The main objective of this phase is to get the job according to the 

premises esta b lished in the specifications.  

Proposed Framework   

The solution for the given problem is a design exploration in the 

benches. The purposed chair will be for both audiences abled and 

disabled(people on wheelchairs). The design of this bench is very 

simple and aesthetically plea sing , easy to interact with and a  person 

will not be confused with design.  
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