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Foreword

In order to impart quality education to the students of Higher Secondary level
and also to cater its need of the hour Assam Higher Secondary Education
Council has been revising its curriculum and syllabi time to time. It has
introduced a revised curricula with effect from 2010-2011 which has its base
on NCF-2005. In the context of globalization of the economy, emergence of
Information Technologies and application of new technologies in production
processes, the National Council of Education Research and Training has
proposed a new National Curriculum Framework (NCF-2005) for grades I-XI11.
This framework, which addresses the emerging devel opment issues and other
social concerns, provides a basis for the state to design their curricula, syllabi,
teaching learning materials etc. In its endeavour to keep the uniformity with
the national level Assam Higher Secondary Education Council after due
deliberation decided to develop its curricula and syllabi on the basis of NCF-
2005. Accordingly textbooks have been prepared to materialize the objectives
of the curricula syllabi.

Writing this book was a collective effort of a group of people. Assam Higher
Secondary Education Council appreciates the hard work done by the textbook
development committee responsible for this book. AHSEC welcomes
comments and suggestions which will enable us to undertake further revision
and refinement. From teachers and students also we would appreciate feedback
about the book and its design.

Bamunimaidam, Guwahati-21 Secretary
Assam Higher Secondary Education Council
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CONSTITUTION OF INDIA
Preamble

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC and to secureto all
its citizen :

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith
and worship;

EQUALITY of statusand of opportunity; and
to promote among them all

FRATERNITY assuring the dignity of the
individua and the unity and integrity of the Nation;

IN OUR CONSTITUENT ASSEMBLY this
twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVESTHISCONSTITUTION.
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Unit-I

NATURE OF INDUCTIVE ENQUIRY,
VARIOUSKINDSOF INDUCTION

After going through thisunit you would be abletolearn :

e Thenature of reasoning or inference and itsdifferent kinds.
e Thenature of induction and itsvariouskinds.
How to establish auniversal real proposition.

Contents

Necessity of induction
Problem of induction
Different kinds of induction

Unscientific induction

Value of unscientific induction
Anaogy

Kinds of Analogy

Analogy and scientificinduction

Relation between induction and deduction.

Scientific induction and and its characteristics

Relation between scientific and unscientific induction

Analogy and unscientific induction

e Introduction :

Logic is a normative science of
reasoning. The main subject matter of
Logicisreasoning. Reasoning isaprocess
by which we passfrom something known
to something unknown. As a normative
science, theaim of Logicisto attain truth.
Truthistheidea of Logic. Truthisof two
typesviz. formal truth and material truth.
Deductive Logic dealswith formal truth.
It is not concerned with material truth.
Inductivelogic dealswith material truth.

Deductive logic deals with deductive
reasoning and Inductive Logic dealswith
inductive  reasoning. In  Higher
Secondary First Year Logic course, you
have learnt about deductive reasoning or
inference. In this chapter, inductive
reasoning or induction with its various
kinds will be discussed.

e Relation between Induction
and Deduction :
Reasoning in the main subject matter
of logic. Reasoning or inference is a
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mental process in which we pass from
one or more propositions to another
which is justified by them. When a
reasoning is expressed in language, it is
caled an argument. An argument
consists of two or more propositions. The
proposition or propositions which are
given are called the premise or premises
and the proposition which isdrawn from
them is called the conclusion. Thus, an
argument consists of two parts viz.
premise or premises and conclusion. In
an argument, the conclusion is drawn
from the premises as there is a relation
between them.

In western logic, reasoning or
inference is broadly divided into two
kinds viz. deductive inference and
inductiveinference. Deductiveinference
is aso called deduction and inductive
inference is called induction.

e Deductive inference :

Deductive inference is that inference
in which the conclusion can not be more
general than the premises. In other
words, the conclusion of a deductive
inference can not go beyond the
premises. Moreover, in a deductive
inference the conclusion follows
necessarily from the premises. For
example :

() All men are mortal

Ram is a man
Ram is mortal.

(i) Some men are wise
Some wise beings are men.

e |nductive Inference :

Inductive inference in that inference
in which the conclusion is more general
than the premises. In other words, the
conclusion of an inductive inference
goes beyond the premises. In an
inductive inference the conclusion does
not follow necessarily from the premises.
Inductive inference in mainly an
inference from 'particular to general’.
Here ageneral conclusion is established
on the basis of some observed facts.

For example :

Ram is mortal.
Hari is mortal.
Jadu is mortal.
Madhu is mortal.

.. All men are mortal.

If we analyse the nature of deductive
and inductive inferences, we notice the
following points of difference between
them.

1. In deductive inference, the
conclusion can not be more general than
the premises. That is, the conclusion can
be as genera or less genera than the
premises but it can not be more general
than the premises. But the conclusion of
an inductive inference is always more
genera than the premises.

2. In deductive inference we pass
from the general to the particular or from
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the more general to the less general
proposition but in aninductiveinference
we pass from particular propositions to
ageneral proposition.

3. In deductive inference, the
premises are assumed to be true. We are
not concerned with the material truth of
the premises. But in an inductive
inference, the premises are true as a
matter of fact. Asthe premises are based
on observation of facts, so they are
materially true.

4. Deductive inference aims only at
formal truth but inductiveinferenceams
at both formal and material truth.

5. In deductive inference, the
conclusion follows necessarily from the
premises. So, in a valid deductive
inference if the premises are true, the
conclusion must be true. In other words,
the conclusion can not be false if the
premises are true. Moreover, in a
deductiveinferencethe premisesprovide
conclusive evidence for the conclusion.
So, the conclusion of a valid deductive
inference in certain.

On the other hand, in an inductive
inference the conclusion does not follow
necessarily from the premises. So, the
premises of an inductive inference may
be true but the conclusion may be false.
Moreover, in an inductive inference the
premises do not offer conclusive
evidence for the truth of the conclusion.

So, the conclusion of an inductive
inference is probable.

Although there are differences
between deductive inference and
inductive inference, yet the difference
between them is not fundamental.
Deduction and  induction  are
supplementary processes. They differ in
their starting points only but not in
principle. Deduction startswith ageneral
proposition and arrives at a particular or
less general proposition. On the other
hand, induction starts with particular
propositions and arrives at a generad
proposition. But both deduction and
induction are based on the same principle
of unification of the particular and the
general into a common system. The
general proposition which isassumed to
be true in deduction is established by
induction. Again, the general proposition
which is established in induction is
verified by applying to particular facts
with the help of deduction. Hence,
deduction and induction are
interdependent.

e Necessity of Induction :

Logic is generally defined to be the
science of reasoning. It is a normative
science asit dealswith theideal of truth.
Logic sets beforeitself theideal of truth
and seeks to know the conditions which
our reasoning must fulfil in order that the
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ideal of truth may be attained. Truthisof
two types viz. formal truth and materia
truth. Deductiveinferenceaimsat formal
truth only. In a deductive inference, the
premises are assumed to be true and our
task is only to determine whether the
conclusion follows necessarily from the
premises. Here, we do not question the
material truth of the premises. In other
words, we are not concerned whether the
premises are true as amatter of fact. But
formal truth is only one aspect of truth
and not the whole truth. An argument to
be sound must not only be formally true
but al'so materially true.

An argument is formally true if the
conclusion follows necessarily from the
premises according to the rules of that
particular form of argument. In other
words, the formal truth of a deductive
argument depends on the observence of
therulesof that form of argument. Onthe
other hand, the material truth of an
argument depends on the material truth
of its premises.

Deductive inference ams only at
formal truth and not at material truth. But
Logic as a whole aims both at formal
truth and material truth. Hence the
guestion arises how are we to establish
the material truth of premises?

Every premise is a proposition.
According to quantity, propositions may
be universal or particular. A universal
propositionisoneinwhichthe predicate

is affirmed or denied of the whole
subject. For example, 'All men are
mortal’. On the other hand, a particular
propositionisoneinwhich the predicate
is affirmed or denied of a part of the
subject. The truth of a particular
proposition can be easily determined by
experience. For example, the material
truth of particular propositions'Somemen
are honest', 'Some men are mortal' can be
determined by observation. But how are
we to establish the materia truth of
universal propositions like 'All men are
mortal."'All crowsareblack?Inductionis
necessary to establish thematerial truth of
such universal propositions.

According to import, a universal
proposition may be of two kindsviz. (i)
Analytic or Verbal and (ii) Rea or
Synthetic. An analytic or a verba
propositionisoneinwhichthe predicate
merely states the connotation or apart of
the connotation of the subject. For
example, "All men are rationd'. In this
proposition, the predicate ‘rational’ is a
part of the connotation of the subject
'men’. To determine the truth of analytic
proposition we do not have to depend
upon experience. On the other hand, a
real or synthetic proposition is one in
which the predicate asserts an additional
fact which an analysis of the connotation
of the subject does not reveal. For
example, 'All men are mortal.' In this
proposition, the predicate does not state
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the connotation of the subject but gives
us some new information about the
subject. Thetruth of this proposition can
not be determined by analysing the
connotation of the subject. So, how are
we to establish the material truth of
universal real propositions?

If universal real propositions are
axioms, then they do not require any
proof. This is because they are self-
evident. These axioms are however very
few in number and the vast mgority of
universal real propositionsarenot axioms.

Key Words
Verbal or Analytic proposition,
Real or Synthetic proposition

Again, some universal red
propositions may be deductions from
more genera propositions. The truth of
these universal propositions can be
determined from the truth of more
general propositions. For example,

All animals are mortal.
All men are animals
All men are mortal.

In the above argument, the conclusion
'All men are mortal' which is a universal
real proposition is a deduction from the
more genera premise ' All animals are

mortal’. But al universal real propositions
are not established by deduction.

Hence, the question arises : How are
we to establish universa rea
propositions which are neither axioms
nor deductions? The answer isthat such
universal real  propositions are
established by induction. It isinduction
which establishes the vast majority of
general propositions. Deduction assumes
thematerial truth of itsuniversal premise
but induction proves it. For example,
syllogism assumes the truth of its
universal premise. According to one of
the rules of syllogism, a syllogism must
have at least one universal premise
because from two particular premises no
conclusion can be drawn. This universal
premise is supplied by induction.
Syllogism dependsupon induction for the
establishment of its universal premise.
Hence, itissaid that induction suppliesthe
universal premises of deduction.

Induction is necessary for the
establishment of material  truth.
Deduction can only giveusformal truth.
But the aim of Logic is to attain both
formal truth and material truth. Hence,
induction is necessary for the
establishment of material truth.

ACTIVITY
1. Write a few examples of Verbal or Analytic propositions.
2. Write a few examples of Real or Synthetic propositions.
3. 'All men arelaughing animals—Isthis proposition aVerbal or aReal proposition?
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e Problem of Induction :

Induction seeks to establish the
material  truth of universal rea
propositions. Ininduction we establish a
universal real proposition based on the
observation of particular instances. But
how are we judtified in establishing a
universal real proposition from particular
instances?

Experience provides us with
particular facts and not with universal
propositions. For instance, experience
informs us that Jadu is mortal, Hari is
mortal, Tomismortal etc., but not that all
men are mortal. It is not possible for us
to observe all cases of death of all men
of past, present and future. But the
general proposition when established
covers observed as well as unobserved
cases. Thus, on the observation of
mortality of some men we conclude"All
men are mortal.' Again, observing some
crows to be black we conclude "All
crows are black”. In all these cases, the
number of instances that we have
observed isinfinitely small compared to
the number of unobserved instances. So,
how we are justified in passing from the
observation of some cases to the
universal proposition. In other words,
how we are justified in inferring the

genera from the particular or the more
general from the less genera is the
problem of induction.

The solution to this problem of
induction lies in the fact that in passing
from the particular to the generd,
induction relies on two fundamental
principlesviz. the Law of the Uniformity
of Nature and the Law of Causation. The
Law of Causation statesthat every event
has a cause. The Law of Uniformity of
Nature states that the same cause
produces the same effect under similar
conditions. In other words, Nature behaves
in the same way under smilar
circumstances. In the establishment of the
universal real propostion 'All men are
morta' weobserve particular casesof death
of persons and on discovering causa
connection between ‘humanity’ and

Key Words
Law of Uniformity of Nature,
Law of Causation

'mortality’, passon to unobserved caseson
the assumption that the same cause will
produce the same effect under smilar
circumstances, indl places, and at al times.
Thus, the problem of Induction is solved
when it is based on the Law of causation
and the Law of Uniformity of Nature.

ACTIVITY
Observe some particular instances of the same kind and on its basis establish
a universal real proposition covering all instances, known and unknown.
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e Different kinds of Induction:

Following Mill, we may broadly
divide induction into two kinds viz.

(1) Induction proper

(i1) Induction improperly so-called

(i) Induction proper : Induction
proper is that type of induction where
there is 'Inductive leap' i.e. there is a
leap or jump from the known to the
unknown, observed to the unobserved,
particular to general i.e. 'some' to 'al'.
Here, ageneral or universal proposition
is established on the basis of
observation of particular facts.

(i1) Induction improperly so-called :
Induction improperly so-called is that

type of induction where there is no
'Inductive Leap.'

Induction proper, again is of there
kinds :

(1) Scientific Induction,

(i)  Unscientific  Induction or
Induction per Simple Enumeration, and

(iii) Analogy.

Inductionimproperly so-calledisalso
of three kinds :

(1) Perfect Induction,

(i1) Induction by Parity of Reasoning,
and

(iii) Colligation of facts.

The following table illustrates the
classification of induction.

Indulction
I - |
Induction Proper Induction improperly so-called
L
|
Scientific Unsc,er!tific Ana‘ogy I i 1
Induction  Induction Perfect Induction by Colligation
Induction Parity of of Facts
Reasoning

Although induction is divided into
induction  proper and Induction
improperly so-called, in this chapter we
shall discuss only Induction proper.

e Induction Proper :

1. Scientific Induction and its
characteristics
Scientific Induction is the

establishment of a general red
proposition based on the observation of

particular instances, in reliance on the
principle of the Uniformity of Nature and
the Law of Causation.

For example : All men are mortal.

An analysis of the above definition
reveals the following characteristics of
scientificinduction.

1. Scientific induction establishes a
general real proposition.

(a) Scientific induction establishes a
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proposition. A proposition is a statement
which expresses a relation between two
terms. For e.g., 'Man is mortal' is a
proposition. It expresses a relation
between two terms 'man’ and 'mortal’.
Scientific induction establishes such a
proposition and not an idea or concept.

(b) The proposition established by
scientific  induction is a genera
proposition. According to quantity,
proposition are divided into universal or
general and particular. A genera
proposition isonein which the predicate
isaffirmed or denied of thewhole subject.
For example, "All men are morta.” A
particular proposition is one in which the
predicateisaffirmed or denied of apart of
the subject. For example, "Some men are
mortal.” Theaim of scientificinductionis
to establish agenera proposition and not
aparticular one.

(c)The general proposition which a
scientific induction establishes is a real
proposition and not a verba one.
According to import, propositions are
divided into two kinds viz., verbal or
analytic and real or synthetic. A verbal
propositionisoneinwhichthe predicate
merely statesthe connotation or apart of
the connotation of the subject. For
example, "All men arerational” — A real
proposition is one which gives us some
new information about the subject, not
contained in the connotation of the
subject. For example, "All men are

mortal" isareal proposition because the
predicate 'mortal’ connotes an attribute
which is not a part of the connotation of
the term 'man’. Scientific induction is
concerned only with real propositions
and not with verbal propositions.

(2) Scientific induction is based on
observation of facts.

The general proposition established
by scientific induction is based on
observation of particular instances.
Observation is of two kinds— simple
observation and experiment. By means
of smple observation and experiment
particular instances are collected. For
example, the genera proposition "All
men are mortal" is established on the
basis of observation of particular
instances of death of persons like Ram,
Hari, Jadu, Madhu etc. Similarly, the
genera proposition "All metals expand
when heated" isbased on an examination
of particular instances of metalslikeiron,
copper, silver etc. Induction aims at
material truth. The general porpositions
established by induction must conformto
the actual state of things. So, scientific
induction depends upon observation of
factsto establish materially true general
propositions. As observation and
experiment supply materialsto induction
and guarantee the materia truth of
induction, so they are called the material
grounds of induction.
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This characteristic  distinguishes
scientific induction from axioms on one
hand and deduction on the other.

(3) In scientific induction, thereis an
"Inductive leap or hazard."

Though scientific induction is based
on observation of facts, yet for the
establishment of ageneral proposition it
can not depend upon observation aone.
It has to depend upon inference for the
scope of observation is limited. For
instance, it is possible for us to observe
some cases of man's death and not all
cases of man's death. But the aim of
scientific induction is to establish a
genera real proposition. So, it has to
jump from the observed cases to the
unobserved cases, the known to the
unknown, from particular to general.
This jump from the known to the
unknown, particular to general or 'some’
to 'dl' is called 'Inductive Leap'. This
leap is not an ordinary one. It is a leap
inthe dark. This passage from particular
to general, the known to the unknown
invlolves some hazard or risk as we are
going beyond the evidence. So, the
inductiveleapisalso known as'inductive
hazard'. According to Mill and Bain, the
Inductive leap or hazard constitutes the
very essence of induction. If this
characteristic in absent, then the process
cannot be called induction at all.

(4) Scientific induction is based on
two presuppositions, viz., the Law of

Causation and the principle of the
Uniformity of Nature.

To removethedifficulty of 'Inductive
hazard' which scientific induction faces
in establishing ageneral proposition from
particular instances, it depends on two
presuppositions, viz.,

(i) The Law of Causation, and

(i) Theprinciple of the Uniformity of
Nature.

Key Words
Scientific Induction, Observation,
Experiment, Inductive Leap

Both the Law of Causation and the
principle of the Uniformity of Nature are
two fundamental principles. These two
fundamental principles are caled the
formal grounds of scientific induction
because scientific induction takesthem for
granted in order that ageneral proposition
may be established on an observation of
particular instances. They are also called
the postul ates or assumptionsof induction.

The Law of Causation, states that
'Every event has a cause. Scientific
induction is based on the Law of
Causation. It is based upon the discovery
and proof of causal connection between
events. For example, acausal connection
is proved between ‘humanity’ and
'mortality’ and on the strength of this
causal connection the general proposition
'All men are mortal' is established.
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The principle of the Uniformity of
Nature states that 'Under similar
conditions, the same cause produces the
same effect’. This means that Nature
behaves in the same way under similar
circumstances. For example, when we
find that there is a causal connection
between 'humanity' and 'mortality’, we
further assume that this causal
connection will be true in al cases of

man under similar circumstances.

(5 The conclusion of scientific is
regarded acertain asit isbased on causal
connection.

Thus, we find that scientific induction
is the establishment of a general rea
proposition based on the observation of
particular instances, in reliance on the
principle of the Uniformity of Nature and
the Law of Causation.

ACTIVITY
* Isinduction concerned with formal truth only?
* What are the grounds of scientific induction?
* What kind of proposition does scientific induction establish?

e Unscientific  Induction  or
Induction per Simple
Enumeration :

Unscientific Induction or Induction
per smple enumeration is the
establishment of a general rea
proposition on the basis of mere uniform
or uncontradicted experience without
any attempt at explaining a causal
connection.

An analysis of the definition reveals
the following characteristics of
unscientificinduction.

1. Unscientificinduction establishesa
general real proposition.

Likescientificinduction, unscientific
induction establishes a proposition and
that proposition is a genera rea
porposition.

2. Unscientific induction is based on
observation of particular facts of
experience.

Induction aims at material truth. In
order to establish a materially true
generd proposition, unscientific
induction depends on observation of
particular facts of experience.

3. Inunscientificinduction thereisan
‘Inductive Leap'.

In unscientific induction there in an
'Inductive Leap' from 'some' to 'all’, from
particular to general, observed to
unobserved cases. Unscientificinduction
ams to establish a genera red
proposition based on the observation of
particular instances. But by mere
observation alone a general proposition
can not be established. So, unscientific
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induction has to depend on inference. It
observes particular instances and on its
basis establishes a genera red
proposition by inference. Thus, in
unscientific induction there is an
'Inductive Leap' on jump from particular
to general, which is the very essence of
induction. So, unscientific induction is
regarded as a form of induction proper.

(4) In unscientific induction, the
generaisation is made on the basis of
mere uniform or uncontradicted
experience.

By observing a large number of
particular instances and finding not a
single contrary instance, unscientific
induction establishes a general red
proposition.  Thus, uncontradicted
experience in the ground of unscientific
induction.

(5) Unscientificinductionisnot based
on the Law of Causation.

In unscientific induction, there is no
attempt to establish a causal connection
between events. The general red
proposition is established without the
discovery of causal connection. Asthere
is no knowledge of causal connection,
this kind of induction is called
unscientific.

(6)The conclusion of unscientific
induction is only probable.

Asunscientific induction is based on
mere uncontradicted experience and not

on the strength of causal connection, its
conclusion is only probable and not
certain.

For example, "All crows are black."

So far as our experience goes, we
have seen only black crows. We have not
come across any crow which is not
black. On the basis this uniform or
uncontradicted experience we arrive at
the general proposition. 'All crows are
black'. Here, we have not discovered or
proved any causal connection between
‘crows and ‘'blackness. So, the
conclusion is probable only and not
certain.

Unscientific induction is also called
Induction per simple enumeration
because it based on mere enumeration or
counting of instances.

e Reation between Scientific and
Unscientific Induction :

Scientific  Induction is  the
establishment of a general red
proposition based on the observation of
particular instances, in reliance on the
principle of the Uniformity of Natureand
the Law of Causation.

For example : 'All men are mortal.'

This general real proposition is
established on the basis of observation of
particular instances of man'sdeath andis
based on the causal connection between
'man’ and 'mortality’ in reliance on the
principle of the Uniformity of Nautre.
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Unscientific  induction is the
establishment of ageneral real proposition
on the basis of mere uniform or un-
contradicted experience without any
attempt at explaining acausal connection.

For example : "All crows are black.'

This generd red propostion is
established onthe basisof mereuniformor
uncontradicted experience of large number
of crows without any attempt at
discovering a causal connection between
‘crows and 'blackness.

If we analyse the above definitions of
scientific induction and unscientific
induction, we find the following points
of similaritiesand dissimilarities between
them.

Points of similarity :

1. Both scientific induction and
unscientific induction establish general
real propositions.

2. Both scientific induction and
unscientific induction are based on
observation of facts. In both we arrive at
general real propositions on the
observation of particular instances.

3. In both the kinds of induction there
is 'Inductive Leap'— a passage from
particular to general, from observed to
unobserved cases. So, both scientific and
unscientific induction are two forms of
induction proper.

Points of dissimilarity :

1. Scientificinduction isbased on two
kinds of observation viz.,, simple

observation and experiment. But
unscientificinductionisbased on smple
observation only and not on experiment.

2. Scientificinduction isgrounded on
the principleof the Uniformity of Nature
and the Law of Causation whereas
unscientific induction is grounded on
mere uniform or uncontradicted
experience.

3. The process of scientific induction
is complex as it involves observation,
formation of hypothesis, generalisation,
verification etc. But the process of
unscientific induction is simple.

4. The conclusion of scientific
induction is certain asit is based on the
Law of Causation. But there is no
attempt to establish a causal connection
in unscientific induction. So, its
conclusion is probable only.

Value of Unscientific Induction :

Unscientific induction establishes a
general real proposition on the basis of
mere uniform or uncontradicted
experience. As there is no attempt at
explaining causal connection in
unscientific induction, its conclusion is
probable only. Hence, the question arises
what is the value of unscientific
induction?

Regarding answer to this question,
there is difference of opinions among
logicians. According to Bacon,
unscientificinduction hasnovalueat all.
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He says, "Induction which proceeds by
merely citing instances, is respuerilis, a
childish affair, and being without any

principle of inference, it may be
overthrown by any contradictory
instance."

Logicians, however, acknowledge
that in a large number of popular
generalisations, the condemnation of
Baconisjust. It istrue that the hasty and
perfunctory generalisationsof themanin
thestreet are often worthless. But we also
cannot deny the uncontradicted
experience of all known men, in al the
known parts of the world, during al the
known periods of history. So, according
to some logicians unscientific induction
has some value.

Fowler points out that the value of
unscientific induction depends on two
considerations.

1. If the number of positiveinstances,
which have occured in our experience,
be large then the value of unscientific
induction iscomparatively high; whileif
the number be small, its value is rather
low.

2. Theabsenceof negativeinstances,
when experienceisof widerange, shows
that unscientific induction possesses a
high degree of probability.

But, however high the degree of
probability, unscientific induction can
never reach the certainty of scientific
induction. The conclusion of unscientific

induction is not certain because a
knowledge of causal connection is
wanting. Although the conclusion of
unscientific inducitonis not certain, still
it can not beregarded as uselessfromthe
scientific point of view asitisthe starting
point of scientific induction.

According to Grumley, the chief
value of unscientificinductionliesinits
power to suggest a causal connection.
The condition that two phenomena are
aways or very frequently connected
suggests that they may be causally
connected. With this suggestion we start
our scientific investigation to find out
whether there is really any causa
connection or not. If acausal connection
isdiscovered and proved, Induction per
simple enumeration or unscientific
induction attains the certainty of
scientific induction and is elevated to
the rank of scientific induction. Hence,
it is a stepping stone to scientific
induction.

Thus, we can conclude that
unscientific induction is not without any
value. It is a valuable aid to scientific
induction. It pavesthe way for scientific
induction. It is of great help in the
preliminary stages of induction.

e Analogy :

Analogy is a kind of induction in
which on the basis of observation of
resemblance in some particular
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properties between two things, we infer
further resemblance in some other
property between them.

Anaogy isakind of induction proper
becausein analogy thereisinductiveleap.

Analogy is defined in different ways
by different logicians.

According to Mill, analogy may be
stated inthefollowing way : "Two things
resemble each other in one or more
respects; a certain proposition is true of
the one, thereforeit is true of the other."

Welton defines analogy as "an
inferencefrom partial identity of content
to further identity of content.”

Carveth Read defines analogy as "a
kind of probable proof based on
imperfect smilarity ...... between the data
of comparison and the subject of our
inference."

In analogy, we first observe that two
different things resemble each other in
some respects. Secondly, one of them
possesses of further quality and so it is
inferred, on the ground of previous
resemblance, that the other thing also
possesses that same quality.

Symbolic example :

A resembles B in certain properties,
viz. X, y and z

B further possesses the property m.

.. A possesses the property m, even
though no connection is known to exist
between mand the common propertiesx,
y and z

Concrete example :

Mars resembles the Earth in certain
respects, viz.,, in being a planet,
possessing similar atmosphere, land,
seas, polar regions, temperature etc.

The Earth possesses the further
property of being inhabited.

.. Mars possesses the property of
being inhabited.

If we analyse the nature of analogy
we find the following characteristics.

(i) Andogy is a kind of inference in
whichwe passfrom particular to particular.

This means that in analogy we pass
from a particular proposition to another
particular proposition and not from
particular to a general proposition.

(i) Anal ogy isbased on resemblance of
certain propertiesbetweentwothings. This
resemblance or smilarity isimperfect.

(iii) Analogy is not based on causal
connection. So, its conclusion is
probable and not certain.

(iv) In anaogy, there is 'Inductive
Leap' as we pass from the known to the
unknown. So, it is a kind of induction
proper.

Thus, Analogy is akind of inference
from particular to particular based on
imperfect similarity  without any
knowledge of acausal connectionandis
only probable in character.

e Value of Analogy :

Andlogy is based on imperfect
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similarity between two things and not
causal connection. So, the conclusion of
analogical argument is always probable.
But probability is not afixed quantity. It
is amatter of degree. An argument from
analogy may have any degree of
probability from zero amost up to the
limit of certainty. Now |et usdeterminethe
conditions on which the strength or value
of an analogical argument depends.

According to Mill, the value of an
analogical argument depends on the
following conditions :

() The extent of known resemblance,

(if) The extent of known difference,

(iii) The extent of unexplored region
of unknown properties.

Mill said that where the resemblance
isvery great, the ascertained difference
very small and our knowledge of the
subject matter fairly extensive, the
analogicd argument has a high
probability. Mill's criterialaid emphasis
on the number of points of resemblance
and difference.

According to Bain, "The probability
ismeasured by comparing the number and
importance of the points of agreement
with the number and importance of the
pointsof difference; having respect a'soto
the extent of unknown properties as
compared with known."

According to Welton, Bosanquet,
Sidgwick and others, the value of an
analogical argument does not depend

merely upon the number of the points of
resemblance, but aso wupon their
importance. Evenif two thingsresemble
one another in many properties, the
analogical argument may have no value
whatsoever, if the points of resemblance
are not of importance. So, Bosanquet
says, "We must weigh the points of
resemblance rather than count them."
Hence, in determining the value of an
analogical argument we must not only
put emphasis on the number of the points
resemblance but also their importance.

Thevalueor strength of an analogical
argument depends on the following
rules:

(i) The greater the number and the
importance of the known points of
resemblance, the greater the value of the
analogical argument. For example, the
points of resemblance between men and
lower animals are more in number and
more important than the points of
resemblance between men and plants.
Hence, the analogical argument, 'L ower
animalsfeel pleasureand pain asmen do'
is more probable than the argument
'‘Plantsfeel pleasure and painasmendo.’

(if) The greater the number and the
importance of the known points of
difference, the less the value of the
analogical argument.

For example : the known points of
difference between the Earth and the
Moon are more in number and more
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important than the points of difference
between the Earth and Mars. The Moon
has no atmosphere while air is an
indispensable condition of life on the
Earth. The absence of air is an important
point of difference. Hence, the anal ogical
argument ‘'The Moon isinhabited like the
Earth' is less probable than the argument
'Mars is inhabited like the Earth.’

(iii) The greater the number of
unknown points as compared with the
number of known points, the less the
value of the analogical argument.

In other words, if the number of known
points is small in comparision with the
unknown points, then the value of the
analogical argument will be less. If the
number of unknown pointsissmaller than
thenumber of known points, thenthevalue
of the analogical argument will be more.

The value of an analogical argument
has been expressed by some logicians
mathematically in the form of afraction
thus:

Resemblance
Difference + Unknown Points

Thesignificance of thismathematical
expression is this. The numerator
consists of factors which make for
strength, and the denominator consists of
factors which weaken the force of the
argument, so that the fraction represents
the value of a particular anaogical
argument.

However, we must not think that it is
possible to determine the value of any
particular analogical argument in exact
mathematical ratio. The fraction given
above merely suggests in a general way
that the number and importance of
resemblances congtitute a favourable
factor and the other two i.e. the points of
difference and unknown points constitute
an adversefactor in determining thevalue
of an analogical argument.

The determination of the value of an
analogical argument is not an easy
process. There are two main difficulties
in this process.

(i) Two different principles viz.,
number of points and their importance
areinvolved here. In practice, it is often
impossibleto reconcile them. Moreover,
the number of points of similarity is a
matter of comparativeindifference when
their importance is small. Hence, it is
difficult to decide whether in a given
case, number or importance should be
the guiding factor.

(i) Itisfutileto talk of the number of
unknown points. If they are unknown,
how can we know how many they are?
So, the unknown can not be used as a
standard of comparison.

e Kinds of Analogy :

Theground of analogy in similarity or
resemblance between two things. In
analogy no casual connection is
established and so its conclusion is
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probable in character. The strength or
value of analogy depends on the number
and the importance of the points of
similarity, as contrasted with the number
and the importance of the points of
difference and the number of the
unknown points.

On the basis of the importance of the
points of similarity, analogy is divided
into two kinds viz—

(i) Good Analogy, and

(it) Bad Analogy

A good analogy is one in which a
conclusion in drawn from the presence of
essential  resemblance between two
things. For example, Marsresemblesthe
Earthin being planet, possessing similar
atmosphere, land, seas temperature etc..
The Earth isinhabited. Therefore, Mars
is also inhabited.

A bad analogy is one in which the
conclusion is drawn from superficial
points of resemblance between two
things. It is also called False analogy.

For example: Plants, like men, have
birth, growth and decay and death. Men
possessintelligence, therefore plantsalso
possess intelligence. Here, there is no
essential connection between the points
of resemblance and the inferred quality.
So, thisis a false or bad analogy.

Analogy and Scientific
Induction :

Analogy is a kind of induction in

which on the basis of observation of
resemblance in  some particular
properties between two things, we infer
further resemblance in some other
property between them.

Scientific induction, on the other
hand, is the establishment of a general
real proposition based on the observation
of particular instancesin reliance on the
principle of the Uniformity of Nature and
the Laws of Causation.

If we analyse these two definitions of
analogy and scientificinduction, wefind
the following points of similarity and
dissimilarity between them.

Poins of similarity:

(1) Both analogy and scientific
induction are forms of induction proper.
In both, thereis'Inductive Leap' fromthe
known to the unknown.

(20 Both andogy and scientific
induction are based on observation. In
anaogy, we first observe that one thing
resembles another in some properties. We
then infer further resemblance in some
other property between them. Scientific
induction is also based on the observation
of particular instancesfor the establishment
of agenera real proposition.

Points of Dissimilarity :

(1) Inanalogy, we proceed of fromthe
particular to the particular while in
scientific induction we proceed from the
particular to the general.
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In analogy, we pass from one
particular to another particular which
resemblesthe former in certain respects.
But in scientific induction, on an
observation of particular instances we
establish a general proposition.

(2) In analogy there is no knowledge
of a causal connection but scientific
induction is based on the knowledge of
a causa connection. In scientific
induction, the causal connection is
established by the application of the
Experimental Methods, but in analogy,
no such causal connectionisestablished.

(3) The conclusion of anaogy is
probable as it is not based on causa
connection. But the conclusion of
scientificinductioniscertain becauseitis
based on causal connection.

Though there are differences between
analogy and scientific induction yet both
are forms of induction proper. However,
analogy is a weak form of inductive
argument because it is based on
imperfect similarity. But we should not
think that analogical argument has no
value at al. In analogy, no causal
connection is known to exist. But there
is a vague belief that though no causal
connection is at present known to exist,
such a connection will at some future
time be discovered and then the
analogical argument will perfect itself
into ascientificinduction. So, analogy is
regarded as a stage on the road to

scientificinduction. Inthewordsof Mill,
analogy is'aguide-post pointing out the
direction in which more rigorous
investigations should be prosecuted.’
Analogy isasource of hypothesiswhich
when proved, results in scientific
induction. Thus, analogy is a stepping-
stone to scientific induction.

e Analogy and Unscientific

Induction :

Inanalogy, onthebasisof observation
of similarity in certain properties between
two things, it is inferred that those two
things will resemble in some other
property.

In unscientific induction, a generd
real proposition is established on the
basisof mere uniform or uncontradicted
experience without any attempt at
discovering a causal connection.

An analysis of the nature of analogy
and unscientific induction reveals that
there are certain points of similarity and
certain points of dissimilarity between
them.

Points of Similarity :

(1) Both analogy and unscientific
induction are two forms of induction
proper. Thereis'Inductive Leap' in both
analogy and unscientific induction.

(2) Both analogy and unscientific
induction are based on observation. In
analogy, we observe that one thing
resembles another in some propertiesand
then infer further resemblance in some
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other property between them. In
unscientific induction also, we observe
particular instances and on its basis
establish a general real proposition.

(3) In both analogy and unscientific
induction thereis no attempt to establish
a causal connection.

(4) The conclusions of both analogy
unscientific induction are probable as
they are not based on causal connection.

(5) Both analogy and unscientific
induction are great sources of
hypotheses. Both possess suggestive
power and are valuable aidsto scientific
induction.

Points of Dissimilarity :

(1) In analogy we pass from one
particular to another particular but in
unscientific induction we pass from
particular to general.

(2) The basis of analogy isimperfect

similarity while the basis of unscientific
induction is uncontradicted experience.

(3) Although both the conclusions of
analogy and unscientific induction are
probable, yet the probability of analogical
conclusion depends mainly on the number
and importance of the known points of
resemblance. Inunscientificinduction, the
probability of the conclusion depends on
the number of particular instances which
are collected by observation on the basis
of uncontradicted experience. In
unscientific induction, we smply count
theinstances but in analogy weweigh the
points of resemblance.

(4 Anaogy deas with the
connotation of a term. It increases our
knowledge of the connotation of theterm.
But unscientific induction deals with the
denotation of a term. It increases our
knowledge of the denotation of the term.

x %

other and name this inference.

ACTIVITY

I's the conclusion of analogical argument probable?

Observe some points of similarity between two objects or instances
(suppose man and chimpanzee). On the basis of their similarity infer a
further quality, which is present in one of them to be also present in the

SUMMARY

¥ Reasoning isthe main subject matter of Logic. Inwestern logic, reasoning
or inferenceisbroadly divided into two kindsviz. deductive and inference.
% In deductive inference, the conclusion can not be more general than the

premises.
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4. Anaogy increases of our knowledge of the connotation of a term but
unscientific induction increases our knowledge of the denotation of a
term.

PROBABLE QUESTIONS
Define :

(@) Scientific induction (b) Unscientific induction(c) Analogy
(d) Inductive Leap (d) Induction proper (f) Real proposition
(g) Good Anaogy (h) Bad Analogy

[lustrate :
(a) Scientific induction (b) Unscientific induction
(c) Verba proposition (d) Good Analogy

Distinguish between :

(@) Deduction and Induction (b) Scientific and Unscientific Induction
(c) Analogy and Scientific Induction

(d) Analogy and Unscientific Induction

(e) Induction proper and Induction improperly so-called.

(f) Good Analogy and Bad Analogy.

Write short notes on :

(@) Induction proper (b) Inductive Leap

(¢) Induction improperly so-called (d) Necessity of induction

Answer briefly :

(@ How many kinds of induction are there? What are they?

(b) What is the essence of induction?

(c) How can you determine the value of analogy?

(d) What kind of proposition does scientific induction establish?

() How many kinds of analogy are there? Name them.

(f) Is induction concerned only with formal truth?

(9) 'Induction supplies the universal premises of deduction'’. Is it true?
(h) What is the passage from the known to unknown in induction called?
() Is the conclusion of analogical argument probable?

23
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6. Answer the following :

(@ What is scientific induction?
(b) What are the characteristics of scientific induction?

(c) What is unscientific induction? What are the characteristics of
unscientific induction?

(d) Find out the points of similarity between scientific and unscientific
induction.

(e) Discuss the nature of analogy?

(f) What is analogy? What are the different kinds of analogy? Discuss.

(g) What are the grounds of scientific induction?

(h) What are the different kinds of induction improperly so-called?

(i) What is unscientific induction? In what sense unscientific induction
paves the way for scientific induction.

() Why is the conclusion of analogical argument probable?



GROUNDSOF INDUCTION

After reading thischapter you would beabletolearn :

e Get anideaabout the ground of Induction.
e Understand theformal and material groundsof Induction.
e Know about therole of uniformity of nature asaformal ground of Induction.

Introduction.
Ground of Induction.

E N N

[Formal groundsof Induction]

o

6. Paradox of Induction.

|| Contents ',

Formal and material groundsof Induction.
The Law of Uniformity of Nature and the Law of Causation.

The Law of the Uniformity of Nature.

1. Introduction :

The aim of induction isto establish a
general real proposition on the basis of
observation of some particular instances
of the same kind. Then, with the help of
generalisation, induction establishes the
conclusion. But the problem ariseswhen
all the conclusionsthat are established as
universal real propositionsare not always
true. Some of them are true and some of
them arefalsg, i.e., some conform to the
actual state of things while others not.
For example, observing the mortality of
somemen in our experience, we establish
the general real proposition 'All men are
mortal'. Thispropositionisalwaystrue. It
isaccepted by al. But observing kindness

of some men if we establish "All men are
kind" then it is not true.

Now, to solvethis problem, induction
depends on two groundsi.e., some laws
and processes. With the help of these
laws and process, we can establish a
general real proposition correctly. These
two types of grounds are :

(i) Formal ground and

(if) Material ground.

The Law of Uniformity of Natureand
the Law of Causation are two formal
grounds of induction. On the other hand,
observation in general is the material
ground of induction. Both simple
observation and experiment areincluded
in observation.
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2. Ground of Induction :

Thelawsand processes depending on
which induction establishes a general
real proposition is known as the ground
of induction.

3. Formal and Material Grounds
of Induction :

Already, we have known that, in
deduction we are not concerned with the
guestion whether the argument is
materially true or not. Deduction aims at
only formal truth. But in induction the
argument is concerned with both formal
and material truth : i.e. must conform to
the actual state of things.

Induction seeksto establish ageneral
real proposition. To establish general real
proposition, firstly, induction observes
some particular instances of the same
kind. Secondly, with the help of these
particular instances and depending on
some laws and processes, induction tries
to establish ageneral real proposition of
the same kind. To be formally true,
induction establishes the conclusion
relying on some formal laws and to be
materially true, the conclusion must
conform to the actual state of things.

S0, induction depends on two types of
grounds i.e. formal and material to get
both formal truth and material truth of an
argument.

In induction, we have two formal
grounds—

(i) The Law of Uniformity of Nature,
and

(if) The Law of Causation.

Also, we have two material grounds:

(1) Observation and

(i) Experiment.
e The laws which guarantee the formal
truth of induction are called formal
grounds of induction.
® The processes which guarantee the
material truth of induction are caled
material grounds of induction.

The Law of Uniformity of Nature
and the Law of Causation :

4. Formal grounds of Induction :
The Law of Uniformity of Natureand
the Law of Causation are known as the
formal grounds of induction. In
induction, we seek to establish agenera
real proposition, on the basis of some
particular facts of experience. For
example, observing the mortality of some
men eg. Ram, Hari, Jadu, Madhu,
Karim, Joseph etc. we infer a general
proposition "All men are mortal”. But a
guestion arises, how can we establish a
general real proposition on the basis of
some particular facts of experience. To
establish"All men aremortal” aman can
observe the mortality of some persons,
not all. It is impossible for a man to
observe all the mortalities of al human
beings because it is beyond the range of
his experience. S0, this problem can not
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be solved by observation. Only, the
Uniformity of Nature and Law of
Causation can solve this problem. With
the help of thesetwo laws; observing the
mortalities of some men, we cometo the
conclusion "All men are mortal". So,
these two laws are caled the formal
grounds of induction.

5. The Law of Uniformity of

Nature

L ogicians have expressed the Law of
Uniformity of Nature in various forms,
viz., 'Natureisuniform’, 'Theuniverseis
under the laws, 'Nature repeats itself’,
"The present resembles the past and the
future will resemble the present’, There
are paralel casesin Nature' and so on.
These various expressions mean that
"Under similar circumstances, Nature
behaves in the same way." Nature never
violates her laws until any accidental
condition appears.

In our everyday life, we see many
events. We perceive some events which
repeat itself. For example, as the sun
rises, the earth glowswith thelight of the
sun and as the sun sets, the light
diminishes. We feel very hot in the
months of June, July and feel cold inthe
months of December and January. So,
nature is governed by laws.

In nature, if the circumstances are
repeated, the events must be repeated. If
the same circumstances occur, the same
event will follow. If under some

circumstances, water quenched our thirst
in the past, under similar circumstances,
water will quench our thirst in future
also. If fire burnt us in the past under
certain circumstances, under similar
circumstances in future aso, fire will
burn us.

In nature, there are parallel cases. We
observe, as winter comes, leaves of the
treesdry up and fall down. Again, when
spring comes, new leaves appear on
trees. From the above given statement we
seethat both of them comefrom the same
source i.e., 'Nature'. Therefore, one is
related to the other and as soon as one
changes the other also changes.

Everything in the universeisuniform
in accordance to nature. Anything
happened in the past and is happening at
present, have the chances of happening
the same in the future also. In the past,
the Sun rose in the east, at present the
Sun rises in the east and therfore
according to the law of uniformity of
nature we can say that the Sun will rise
in the east in future also. If water
guenched our thirst in the past, surely it
will quench our thirst in the future also.

Nature is uniform with regard to the
essence of things. All thethingsof aclass
possess certain essential qualities and
these essential qualitiesare presentinall
the things of a class. But the accidenta
or superficial qualities are not equaly
present in all the things of a class. The
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accidental qualities of man i.e., black-
white, tall-short, rich-poor may be
various. Inspite of these differences, only
for essential qualities, we can put themin
the same class i.e,, Man.

‘Uniformity of co-existence and
‘uniformity of succession' are the two
formsof the Uniformity of Nature. Inthe
uniformity of co-existence we perceive
two events that occur co-existently. For
example, milk is white, water is liquid,
cod is black etc. Milk and whiteness,
water and liquidness and coa and
blackness co-exist everywhere and at all
times. Agan, in the uniformity of
succession, we perceive two events that
occur successively. For example, day
follows night and night follows day. Day
follows night expresses uniformity of
succession. Day follows or succeeds
night regularly or uniformly. Likewise
night also succeeds day regularly or
uniformly.

Though, nature has uniformity in all
respects, yet sometimes it appears that
nature is not a all uniform. She is
whimsical rather than regular. She is
multiform rather than uniform. For
example, earthquake, eclipse, flood,
storm, tides, tsunami etc., all are under
the nature. But sometimes it seems that
regarding these events, Nature is not
uniform. These events are governed by
no laws. Nobody is sure when
earthquake will come, when flood will

come, when Tsunami will destroy us. So,
in ordinary observation, it appears that
nature is not at al uniform. But after
thinking deeply it proves that any event
in the universe is not accidental. The
accidental event also must have a cause.
So from ordinary point of view, any
event may be accidental but from natural
point of view no event is accidental.
Sometimes, it seemsto rain when the sky
is clear whereas, sometimes it doesnot
rain even if the sky is cloudy. But the
universe and its laws are the only cause
for the appearance of these types of
accidental circumstances.

The uniformity of nature does not
mean that thereisno variety in nature. As
Mill says, the course of nature, infact, is
not only uniform. The universe is
infinitely various. There is not one
uniformity or law governing the whole
Nature but that corresponding to the
different uniformities or laws, in nature,
we find various departments and these
departments are governed by their own
laws. Since the various departments are
under various laws, so, all these various
departments cannot be maintained by
only one law. For example: in the
department of physics, thereisthelaw of
gravitation, which holds good of all
physical phenomena. In the department
of chemistry, by the law of Definite
proportions, elementary substances
combine with one another in certain
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fixed proportion and so on.
Corresponding to different departments
of nature like Botany, Zoology,
Sociology, Astrology etc., there are
different laws which carry on their
investigation in their respective spheres.

But, though there are various
departments in nature and aso
uniformities or laws governing these
different departments, yet, these different
laws are part of one whole. The parts of
nature are organically related to the
whole. It isnot just disorganised jumble
of parts. All itsdifferent partsare parts of
one system. Nature is a unity in variety.
Nature is a cosmos, not a chaos.

The principle of the Uniformity of
Natureisapostulate or formal ground of
induction. The uniformity of nature
forms the very basis of al inductive
generalisations. According to Mill, thisis
an assumption in every case of
induction— scientific and unscientific. If
this law is not accepted as true we can
not pass from the known to the
unknown, from the observed to the
unobserved, from the particular to the
general. On the ground of this law only
by observing ‘'mortality’ of somemen, we
infer that "All men are morta". So the
principle of the Uniformity of Natureis
regarded as the ground of all induction.
According to Mill, the principle of the
Uniformity of Nature is a 'fundamental
principleé. or a general axiom of

induction. We cannot prove the law of
Uniformity of Nature but with the help
of thislaw, we can prove all inductions.
The same idea is expressed by Mill,
when he says that the Uniformity of
Nature is the guarantee, the ultimate
major premiseof all induction. Thus, this
principleisapostulate or formal ground
of induction.

6. Paradox of Induction

Mill's  contradictory  statement
regarding the principle of the Uniformity
of Nature is known as the paradox of
induction. It simply means that the
ground of inductionisitself the result of
induction. Mills cals it a fundamental
principle or general axiom of induction
and an assumptionimplied in every case
of induction. It isthe ground of all kinds
of induction. For example, by observing
the mortality of some men i.e,, Ram,
Hari, Karim etc. and on the basis of these
experiences a general rea proposition
'All men are morta' is inferred.

Though Mill regards the 'principle of
the Uniformity of Nature' asassumption,
a postulate of induction yet, in another
occasion he says that the principle of
Uniformity of Nature is the result of
unscientific induction or induction per
simple enumeration. Uncontradicted
experience is the ground of unscientific
induction. Without casual connection
unscientific  induction ams at
establishing the conclusion.
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All the happenings in the world are
depended on our experience. We can see
inour experiencethat the sunrisesinthe
morning and sets in the evening. Water
guenches our thirst, fire burns etc.
Depending on these types of experience,
we can establish the ‘principle of
Uniformity of Nature". According to
Mill also, this'principle of Uniformity of
Nature' is the result of uncontradicted
experience and observing this type of
uncontradicted experience we can say
that Nature is uniform in every respect.

By observing a large number of
particular instances and finding no
contrary instances, we establish ageneral
proposition. We have seen alarge number
of crows and found that all of them are
black. We have not come across asingle
crow of any other colour except black.
Our experience about the black crows
remains uncontradicted uptil now and on
thebasisof thisuncontradicted experience
we establish the general conclusion "All
crowsareblack”. So, experience givesus
instances of ‘particular uniformities and
from the particular uniformities we
establish general uniformity. Thus, the
Law of Uniformity of Nature is
established. Whenthe general principleof
the Uniformity of Natureisestablished, it
formsthe foundation of al induction. So,
theground of inductionisitself aresult of
induction.

Regarding the principle of Uniformity
of Nature; the two statements made by
Mill are contradictory to each other.
Once, he saysthat thislaw isthe ground
of induction. It can not be derived from
our experience. That means it is
postul ate, axiom and pre-supposition. To
establish the conclusion of aninduction,
we must accept this Law as a ground of
induction. On another occasion, he says
that 'Law of Uniformity of Nature is
derived from experience.

Thus, paradox of induction means
that the ground of induction isitself the
result of induction.

Criticism :

Mill's view about the 'principle of
Uniformity of Nature' is not acceptable.

(1) According to Mill, the principle of
the Uniformity of Nature, is an
assumption implied in every case of
induction. It is impossible to establish a
genera proposition without the help of
this law. So, we must accept this law.
From that point of view, this law is the
ground of unscientific induction. Again,
the 'principle of uniformity of Nature' is
said to be the result of unscientific
induction or induction per simple
enumeration. But the samelaw can not be
the'ground’ and also a'result’ at the same
time. So, here Mill commits a smple
logical falacy which is known as the
fallacy of ‘arguing in circle or thefallacy
of 'petitio principii.’
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(2) According to Mill, the law of
uniformity is the ground of unscientific
induction. But the concluson of
unscientificinductionisaways probable.
If the conclusion is probable, the ground
isalso probable. Again, according to Mill,
thelaw of Uniformity of Natureisasothe
ground of scientific induction and the
concluson of scientific induction is
always certain. So, Mill is compelled to
admit that we can get certainty out of
probability, but this is absurd. The
‘principleof Uniformity of Nature' can not
be the result of induction also.

(3)According to empiricism, we get
knowledge through experience. So, we
can not accept anything as pre
supposition. The knowledge of the
Uniformity of Nature can not be
exception. It must also be derived from

experience. As Mill was an empiricist
philosopher, he was unable to admit the
law of Uniformity of Nature as the
ground of induction. So, he has accepted
this law as the result of unscientific
induction.

In conclusion, we can say that in
logic, thelaw of Uniformity of Natureis
a pre-supposition. We must accept this
law. Otherwise, it will be impossible for

Key Words
Induction, formal ground, material
ground, uniformity, causation,
succession, co-existence, paradox,
assumption, postulate,

generalisation.

us to generalise the induction. This law
can never be the result of unscientific
induction. In fact, this law is the ground
of al induction.

SUMMARY

Ininductive inference, areal general proposition is established through the
observation of particular instances. So, an inductiveinference must satisfy — (i)
formal truth aswell as, (ii) material truth. Formal truth is established depending
on the Law of Uniformity of Nature and the Law of Causation. So, these two
types of laws are the Formal grounds of induction. Again, material truth is
established by observation. Observation is based on these two types of
processes— observation and experiment. So, these two types of processes are

Material grounds of induction.

The law of Uniformity of Nature states that nature behaves uniformly under
smilar circumstances. There isaunity among the diversities of nature. Among the
changeable relations between the different parts of the world-process, there is a
genera character. Thelaw of Uniformity of Nature expressesthisgeneral character.
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According to Mill, the law of Uniformity of Nature is an assumption, a
postulate, an axiom of induction and it means that before we make use of
induction, we must take this principle to be granted. Again, Mill holds that the
principle of the uniformity of nature is the result of induction by smple
Enumeration, or in other words, it is based on uncontradicted experience. In
this way, the general principle of the Uniformity of Nature is established and
when established, it formsthe foundation of all induction. We comethusto this
conclusion that "the ground of induction isitself an induction.” Thisis known
as the "paradox of induction." The paradox points to the inconsistencies
involvedin Mill'sview that the ground of inductionisitself aresult of induction.

PROBABLE QUESTIONS

1. Fill inthe blanks:
(@ There are ......... kinds of grounds of induction.
(b) The Law of Uniformity of Nature isa ............ ground of induction.
(¢) Nature behaves similarly under ...... conditions.

(d) The name of thelogical fallacy involved in the contradictory statement
made by Mill about the Law of uniformity of Nature is .....

(e) The meaning of the paradox of induction lies in the statement, 'The
ground of induction is the ...... of induction.
2. Give short answers:
(8 How many kinds of grounds of induction are there and what are these?
(b) Why is the Law of Uniformity of Nature called the formal ground of
induction?
(¢) What do you understand by the paradox of induction?
3. Distinguish between :

(@ Formal ground and Material ground of induction.
(b) The Law of Uniformity of Nature and the Law of Causation.
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4. \Write short notes on :

5.

6.

(@ The paradox of induction.
(b) Formal ground of induction.
(c) The Law of Uniformity of Nature.

What do you understand by the Law of Uniformity of Nature? Explain the
nature of the world process according to the Law of Uniformity of Nature.

Write what do you know about the paradox of induction. Is Mill's view
acceptable?

33
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know the meaning of causation.
have ageneral ideaof cause.

By studying this chapter you would be ableto

know the rel ation between cause and condition.
get anideaof causation according to Aristotle.

Law of causation.

Definition and marks of cause.
Cause and condition.

Moving power and collocation.
Agent and patient.

NogakrowbdE

Plurality of causes.

9. Aristotle'sview of causation.
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Conjunction of causesand intermixture of effects.
8. Plurality of causesand conjunction of causes.

10. Threedifferent views of causation.
11. Relation between The Law of Uniformity of Nature and The Law of Causation.

1. TheLaw of Causation

According to the Law of Causation,
in nature, nothing happens accidently,
every event must have acause. Nothing
can be derived out of nothing. Whatever
happens has a cause. This is known as
the‘Law of Causation.’

Without cause no event happens.
Nothing will come out of nothing. (Ex
Nihilo Nihil fit). Bain statesit very nicely
when he says—"Every event that happens
is definitely connected with some prior

event, which happening, it happens and
whichfailing, it fails."

According to Mill also, what happens
has acause. What is produced must have
adefinite cause.

Though, at thefirst sight, the cause of
aneventisnot revealed, yet, we must ac-
cept that there is a definite cause of that
event. A definite cause can produce adefi-
nite effect. Sometimes, it seems that not
only one cause but many causes acting
jointly produce an event. Thus, the cause



Law of Causation 35

of an event may be one or more than one
but it must have cause. So, according to
'‘Law of Causation' what happens has a
cause and the cause must be present regu-
larly. If the cause it absent the event can-
not be produced.

The Law of Causation is a formal
ground of induction. Thislaw establishes
the formal truth of generalisation in
induction.

According to Bain, Mill and some
other logiciansby discovering and proving
acausal connectionwith al certainty, we
can establish ageneral real proposition on
thebasisof observation of some particular
instances. To discover and proveacausa
connection, induction dependson certain
methods which are based on certain
fundamental principles.

These principles are known as ‘ Can-
onsof Elimination’. With the hel p of these
methods, we can find out the cause of an
event. These canons of Elimination are
deduced fromthe Law of Causation. This
Law of Causation guarantees the formal
truth of inductive generalisation. Thislaw
is the ultimate ground of induction and
therefore, the ‘Law of Causation’ is
known astheformal ground of Induction.

2. Definition of cause

Regarding cause, different logicians
have put forward different definitions.
Mill offerstwo definitions of cause. Ac-
cording to thefirst definiton, ‘a causeis
aninvariable, unconditional, antecedent of
the effect’; and according to the second

definition, 'cause is the sum total of the
conditions, positive and negativetogether.'

According to Hume, the empiricist
philosopher, causeistheinvariable ante-
cedent of the effect.

Bain defines cause as ‘the entire ag-
gregate of conditions or circumstances
requisiteto theeffect.’

Analysing the above definitions,
Carveth Read offers a new definition of
causewhichisscientifically acceptable.

According to Carveth Read, the cause
of an event is qualitatively ‘theimmedi-
ate, unconditional, invariable antecedent
of the effect, and quantitatively is 'equal
totheeffect.’

So, according to this definition of
cause, wefind two typesof marksor char-
acterigtics.

(1) qualitative marks, and

(2) quantitative marks.

Qualitativemarksof causation :

(1) Thecauseisreativetoagiven phe-
nomenon called the effect. Cause and ef-
fect are relative to each other. This may
mean two things- Firstly, without cause
the effect isimpossible and without effect
the causeisasoimpossible. Both of them
depend on each other. One derives its
meaning from the other. An effect hasno
meaning without a cause. A cause also
has no meaning without the effect.

Secondly, the same cause sometimes
may be acause and sometimesasan effect.
We should not suppose that the same
cause always be cause and the effect
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always be an effect. The same
phenomenon may be a cause in relation
to asucceeding thing and may be an effect
in relation to a preceding thing. For
example- due to drinking cold water, a
man suffers from cold fever. Here, ‘ cold
water’ iscauseand ‘fever’ iseffect. Again,
due to very hot weather the man drank
cold water. But here, ‘ very hot weather’
is cause and ‘cold water’ is effect.
Therefore, it seems that the same cause
‘cold water' is used as effect in another
one. So, same cause may be both cause
and effect. Similarly, same effect may be
an effect and may be cause al so.

(2) The cause and effect are always
eventsintime.

An event in time meansthat thereisa
change in the existing state of things. If
there are changes in existing state of
things, then the causational question will
come to our mind, why does a change
happen? If thereis not any changeinthe
world, then no causational question will
arisein our mind. So, after occurence of
earthquake, eclipse, cyclone, Tsunami etc.
we are anxious to know the causes of
these events. Likewise, we also enquire
into the cause of flood, war, political revo-
lution and so on.

(3) Causeisantecedent to the effect.

Cause is always antecedent to the ef-
fect. Cause and effect are successively
related. When two events happen succes-
sively, then the preceding one is called,
‘antecendent’ and thefollowing oneasthe

‘consequent’. The cause is always ante-
cedent and the effect is aways conse-
guent. For example, dueto drinking dirty
water, the boy suffers from Jaundice.
Here, 'drinking dirty water' is cause and
‘suffer from Jaundice' iseffect.

(4) Cause is invariable antecedent to
the effect.

Every effect has a cause. This cause
always precedes the effect means the
cause is antecedent, but irregular
antecedent to the effect cannot be cause.
Only invariable antecedent isregarded as
the cause of an effect. Invariable
antecedent is that which is always
followed by the effect. This is what is
called theuniformity of causation, that is,
the same cause has same effect. According
to Hume, this invariable succession
between antecedent and consequent
phenomena should be the mark of
causation.

An event has both variable and
invariableantecedent. But only invariable
antecedent can be the cause of the effect.
If we regard any antecedent of an effect
as its cause, then we commit the fallacy
of post hoc ergo propter hoc.

For example, adoctor entersinaroom
and the patient dies. If the entrance of
doctor isregarded asthe cause of thedeath
of the patient, then it would involve the
fallacy of post hoc ergo propter hoc.

A crow sat on apam tree and imme-
diately thereafter, afruit fromthetreefell
down. So, sitting of the crow on the tree
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is the cause of the fall of the fruit. In a
specia sense. thisinvolvesthe'fallacy of
post hoc ergo propter hoc’ because here
any antecedent event isregarded as cause
of the consequent event.

(5) Causeisunconditional, invariable
antecedent to the effect.

According to Hume, causation is
nothing more than invariably sequence
and therefore the cause is merely the
invariable antecedent and the effect is
merely theinvariable consequent. Thomas
Reid criticised Hume's view regarding
causation and said that if that were so, day
would be the cause of night and night
would be the cause of day, becauseif we
start from day, then without any changes,
night follows day and day follows night.
That means, day isthe cause of night and
night isthe cause of day. But actually, day
cannot bethe cause of night and night also
cannot be the cause of day. We cannot
take any one of them as the cause of the
other. It happens only for the rotation of
the earth on its own axis facing the sun.
So, both are co-effects produced by the
same cause.

According to Mill aso, the causeisnot
merely invariable antecedent. The
antecedent must be unconditional aso. It
means that a cause must be sufficient by
itself to produce the effect. The same
conditions, sufficient by themselves, will
be present, the same effect will necessarily
follow. Mill said, the cause not only
precedes the effect but also produces it.

So, relation between cause and effect is
necessary.

(6) Causeisunconditional, invariable,
immediate antecedent to the effect.

The causeisanimmediate antecedent
to the effect, not remote from the effect.
This immediacy follows from the
principle that the cause must be
unconditional antecedent. If the cause has
towait for another antecedent to produce
theeffect, it will looseitsunconditionality.
So, as soon asthe cause appears, without
delay, theeffect must follow. For example,
six monthsago. | ate seafishesin Chennai.
But now, | am suffering from disorder of
bowel. The cause of my disorder of bowel
cannot be those seafisheswhich | ate six
months ago. Because, within these six
months, | had many other health problems.
If these problems and those seafishesare
the causes of my disease, then, it will bea
conditional one.

Thus, qualitatively, the cause of any
event is the immediate, unconditional,
invariable antecedent.

Quantitative marksof acause:

Quantitatively, the causeisequal tothe
effect. It means that as regards quantity,
the matter and the energy inthe causeare
equal to thosein the effect. Thismark or
characteristic of causation follows from
the laws of conservation of matter and
energy.

According to this law, the total
quantity of matter and energy of thisworld
is constant. It neither increases nor
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decreasesthough it may changeitsform.
For example, when a certain quantity of
oxygen is mixed with a certain quantity
of hydrogen then we get anew formi.e.,
water. Both the causes, ‘oxygen and
hydrogen’ are the form of gas but the
effect ‘water’ isthe form of liquid. Here
thegasestransforminto theformof liquid.
So, theformis certainly changed but the
weight of water producedisexactly equd
totheweight of the substances combined
to produce it. Hence, so far as matter is
concerned, though theformisdifferent but
weightissame.

Again, according to the ‘Law of
Conservation of energy' also, the quantity
of energy in the effect is completely
identical to that in the cause. Quantity of
the energy in the world remains same. It
is constant and can neither be increased
nor decreased, though oneform of energy
may be changed into another form. For
example, when a moving fan loses its
motion, it seemsto appear that the energy
is lost, but as a matter of fact, it is
converted into another form of energy
viz., ‘heat’. Herethe energy of motionis
turned to the energy of heat. Therefore,
sofar asenergy isconcerned, the quantity
of energy inthe effect isexactly equal to
that inthe cause. Thus, it can be seenthat,
according to the law of conservation of
energy, total amount of energy intheworld
remains constant.

Hence, it followsthat the quantitative
mark of the causeisits equality with the
effect.

3. Causeand Condition

Already, we have discussed about
cause. Causeisanimmediate, invariable,
unconditional antecedent to the effect.
According to thisdefinition, cause never
depends upon another condition
(external) to producethe effect. That, the
cause does not depend upon another
condition, so, the important conditions
which are used to producethe effect must
be present in the cause. It seemsthat the
causeisnot aparticular one. Causeisthe
sum-total of conditions. So, condition is
an indispensable part of cause.

For example, suppose a labour falls
from the roof of a house and dies.
Ordinarily ‘falling from the roof" is the
cause of his death. But 'faling from the
roof' cannot bethe only cause of hisdeath
because, after falling from the roof some
men remain alive. So, some other
conditions must be present which help to
produce the effect. The other conditions
of the labour's death are such factors as
hisfalling from the roof, hardness of the
soil where hefals, hurt in his chest, not
physically strong and healthy, other
person’s help, proper treatment etc.

Thus, we find that, a causeis agroup
of conditions. It is not so simple as it
looks.

According to Carveth Read, condition
means any necessary factor of a cause.
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Conditionsareof two kinds-positiveand
negative. If the effect isto be produced,
positive conditions must be present and
negative conditions must be absent. On
the other hand, if negative conditionsare
present, the effect would be frustrated.

AccordingtoMill, causeand condition
are not same. Cause is the sum-total of
positive and negative conditions.

Conditionsaretwo types:

(1) Positive condition,

(2) Negative condition.

Positive Condition : The condition
which helpsto producetheeffectiscalled
positive condition. In presence of positive
condition, the event occurs.

Negative condition : The condition
which tendsto prevent theeffect iscalled
negative condition. Negative condition
must be absent in order that the effect may
be produced.

Positive and Negative conditions both
taken together produce the effect. In the
above example, highness of the roof,
hardness of the soil, get hurt in his chest
arepositive conditions. On the other hand,
his physical strength, getting anybody's
help and proper treatment arethe negative
conditions.

Relation between cause and

condition:

Cause is the sum-total of conditions.
Conditions again are the parts of cause.
So, causeand condition arerelated likea
whole and its parts. A whole consists of
parts. Similarly, a cause consists of

conditions. Condition is not only a part
but a necessary part of a cause. The
relation between cause and condition is
such that a cause which isawhole, can
not be formed without the totality of
conditions. Also, a condition can not be
known as condition without its relation
with a cause.

Generally, wecall one of the conditions
as the cause, and the other mere
conditions. The condition which comes
last and upon whichtheeffectimmediately
follows is called the cause. A man gets
drowned in theriver and dies. Popularly,
drowning intheriver isthe only cause of
death. But in fact, this cause is one
amongst the other conditions which
helped the man to die. It is only a
condition. If drowning in theriver isthe
only cause of death then all men drown
in the river must die. But it seems that
someof themremainaive. So, if wewant
to be certain about the actual cause of
man's death, we must take into
consideration such conditions also as
depth of the river, physical weakness of
the man, proper treatment and so on. So,
these necessary conditionstaken together
constitute the cause of the man's death.
Similarly, for fire, weregard amatch stick
astheonly cause. But infact, amatch stick
can not bethe only cause of fire because
if thematch stick istheonly causeof fire,
then afire will occur wherever a match
stick isplaced.
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4. Moving Power and Collocation

The cause of event from the
conservation of energy stand point is
dividedinto two elementsviz., (1) Moving
power, (2) Collocation. Moving power is
theforcewhich movesor incitesto action
and Collocation meansthe arrangment of
circumstances which is needed in order
that the moving power can produce the
changes. For example, if aglowing match
stick isthrown into aheap of straw, there
isfire. Here, the‘ glowing match stick’ is
moving power and ‘heap of straw’ is
collocation. The effect ‘fire' isproduced
by the action of the moving power onthe
collocation.

Popularly speaking, sometimesweare
apt toidentify the causethe moving power
alone and sometimeswith the collocation
alone. From the scientific point of view,
such views are unsatisfactory. Just asthe
effect 'fire' would not have been produced,
if the match stick had not been lighted.
So, again, it would not have been
produced, if there had not been straw. A
glowing match stick thrown into water
would not produce fire, nor would awet
heap of straw produce afire. So, both of
them aretheingredients of the cause. So,
scientifically causeisthe sum-total of all
conditionstaken together including both
the moving power and collocation.

5. Agent and Patient
Again somelogiciansmadedistinction

between Agent and Patient. The thing
actingis saidto betheAgent and thething

acted uponissaidto bethe Patient. Agents
arethosewhich actsand patientsarethose
which are acted upon. For example, if a
glowing match stick isthrown to a heap
of straw, thereisfire. Here, the * glowing
match stick’ is Agent and the 'heap of
straw' is Patient. The difference between
Agent and Patient is similar to the
difference between Moving power and
Collocation.

But scientifically, thisdifferenceisnot
satisfactory. Popularly, it seemsto betrue.
This kind of difference appears to be
based on the supposition that theAgentis
the real source of energy and the patient
is merely passive possessing no energy
whatever. According to the law of
Conservation of Energy, the passive
condition is the store house of potential
energy and for this potential energy of
patient the effect is produced. If there
would not be any potential energy of
patient, then it would be impossible for
Agent to produce the effect. Everything
that is acted upon reacts according to its
own nature. So, patients are also not
without any energy. Agent and patient are
equally responsibleto producethe effect.
So, according to Mill, the difference
between Agent and Patient is merely
verbal. Patientsare alwaysAgents.

6. Conjunction of Causes and
I nter mixture of Effects.
Every event has a definite cause.

Without cause, there can not be any event.
One cause can produce only one event.
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But it often happens that several causes
act together to produce an event. So, only
one cause can not produce such type of
complex event.

When several causes acting together
produce a joint event, it is called
conjunction of causes.

Onthe other hand, combining together
of separate effects by the joint operation
of mere separate causes is called
intermixture of effects. For example, to
win afootball match, combined efforts of
severa players (11 players) are needed.
Only one player cannot win a football
match.

Tea is prepared combining several
ingredients i.e., milk, tea leaves, sugar,
water etc.

Inthefirst case, football matchiswon
out of the combined efforts of certain
players. Hence, the ‘ combined efforts of
certain players isconjunction of causes
and the act to win the match is called
intermixture of effects.

In the second exampl e, teais prepared
out of the combination of certainingredi-
ents. Here, the ‘combination of certain
ingredients’ isconjunction of causesand
the act to prepare teais called intermix-
tureof effects.

So, several causes acting together, pro-
duceajoint effect is called conjunction of
causes. On the other hand, the blending
of their separate effectsiscalled intermix-
tureof effects.

Kinds of Intermixture of Effects:
Intermixutre of effects again has two
different forms viz., (1) Homogeneous
intermixture of effects, (2) Heterogeneous
intermixture of effects.

The two or more same causes act
together produce the same kind of joint
effect iscalled Homogeneous I ntermixture
of Effects. This form of Intermixtureis
called homogeneous as the causes and
their joint effect are same kind. For
example, with the help of two 50 candle
power electric lights, we get 100 candle
power electriclight.

The two or more causes act together
produce ajoint effect, isdifferent inkind
from its separate effects is called
Heterogeneous Intermixture of Effects.
For example, if two gases, oxygen and
hydrogen are mixed together in certain
proportionsand el ectric current is passed,
as aresult we get water. When water is
produced by such combination, no trace
of the separate properties of thetwo gases
canbefoundintheeffect. The properties
are gases but the productionisliquid. So,
this is Heterogeneous Intermixture of
effects.

7. Plurality of Causes

Plurality of causes is a false notion
about the causal relation. According to
plurality of causes, the same effect may
be produced by different causesin differ-
ent cases. The events of the universe are
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very complex. So, the causes of the event
aresorelatedthat itisvery difficult tofind
out the actual cause of an event.

Scientifically, both cause and effect are
complex one. Popularly, we do not justify
all the conditions as cause that are also
related with effect. We give importance
only to that cause which is immediate
antecedent of the effect and consider that
cause asthe main cause of that effect. We
commit thiserror not only inthe cause but
alsointheeffect. The equal importanceis
not given on the causes and the effects
related to event. As a result, some
mi sconceptions appear in our mind, and
thus, plurality of causes originated. For
exampl e, death may be caused by disease,
by violence, by poison, by old ageand so
on. Fainting may be duetoloss of blood,
fright, sudden shock, intense pain etc.

Criticism

Firstly, if we analyse the different
causes under the effect, we find that the
effects produced in different cases have
only one thing in common. In the above
example, death may be caused by
poisoning, by disease, by old age, by
violence etc. But the common factor of
one of the vital functions called 'heart
failure' isthe actual cause of death. The
effect 'death’ isthusfound to berelated to
its one cause, viz., heart failure.
'‘Generalising the cause' is the common
characteristic of different causes. So by
generalising the cause it may be proved
that there can be no plurality of causes.

Secondly, we givegreat importanceon
the specialisation of causesnot effects. In
the above example, death may due to
different causesat different times, and they
are not same in character. Death caused
by poisoning is different from death
caused by old age. Death caused by
diseaseisdifferent from death caused by
violence. So, therearemany kindsof death
only because there are many causes of
death, though the effects produced
differently haveonly onethingin common
viz., death. But they differ in another
respects. Each death have certain
characterswhich areenitirely absent from
death of others. If in every case, the
characters of death are same, then it will
be impossible to determine the cause of
death in post mortem examination. If we
specialise the effect, it cannot be said to
be dueto different causes. Speciaisethe
effect isthe proof of unsoundness of the
doctrineof plurality of causes.

Thirdly, from scientific point of view
also, plurality of causesisuntenable. The
doctrineof plurdity of causesisinconsstent
withthedefinition of causeastheinvariable
antecedent. According to thisdefinition, the
same effect can be produced by same
cause. But theeffect 'death' isproduced by
disease in one case and by suicide in
another case. It means that death is
sometimes preceded by disease, sometimes
by suicide, sometimes by old age etc.So,
neither disease nor suicide can be said to
betheinvariable antecedent.
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From the above discussion, we come
to the conclusion that plurality of causes
isunacceptable. It isonly the misconcep-
tion about cause-effect relation.

8. Plurality of causes and conjunc-
tion of causes.

The doctrine of plurality of causesis
not identical with the doctrine of conjunc-
tion of causes.

According to plurality of causes, an
effect can be produced by different causes.
For example, light isproduced by the sun,
candle, lamp, electricity, torchlight etc.
Hereif light isconsidered as 'effect’ then
sun, candle, lamp, electricity etc. are
considered as causes. The same light is
produced by different sourcesof light.

On the other hand, according to the
doctrineof conjunction of causes, several
causes acting jointly, produce a joint
effect. It is not possible to produce the
joint effect by any one of them single
acting. For example, to preparetea, some
essential ingredientsi.e. milk, sugar, tea
leaves, water, fire and kettle are very
important. Any one of them cannot prepare
teaaone. So, in conjuction of causes, al
the causes are equally important to
producethe effect.

Though, plurality of causes and con-
junction of causes, both are related to
causal connection, yet, they havesomedis-
similaritiesal so.

(1) According to plurality of causes,
several causes acting independently pro-
ducethe sameeffect at different times.

On the other hand, according to con-
junction of causes, several causes acting
independently cannot produce the effect.
They can produce the effect jointly.

(2) Regarding causal relation, doctrine
of plurality of causesisamis-conception.
But the conjunction of causes is hot a
misconception. In fact, acting together
severa causes can produce an effect. So,
itisacorrect conception.

9. Aristotle's view of causation.

According toAristotle, awestern phi-
losopher, the causeisawaysacompound
containing four factors and each of these
four factorsis a cause. Without combin-
ing thesefour factors, the effect isimpos-
sible. These four factors are material
cause, formal cause, efficient cause and
final cause.

TheMaterial cause:

Thematerial or substance fromwhich
athingismadeiscalled thematerial cause.
Whenever an effect isproduced, itispro-
duced in some substance and the effect
will always depend on the nature of the
material or substance. For example,
threadsarethe material cause of cloth.

Theformlessclay from which the pot-
ter plansto makeapot isthemateria cause
of that pot.

TheFormal cause:

The new form or shape which is
imposed on the object produced iscalled
the formal cause. When an effect is
produced, not only isthere somematerial
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or substance but thereisa so somechange
in the form of the object. For example,
the weaver takes abundle of threadsand
impressonit theform of aparticular cloth.
The potter takes some clay to produce
aparticular kind of pot. Theform of par-
ticular pot istheformal cause of the pot.

TheEfficient cause:

The labour, skill or energy spent in
making athingiscalled the Efficient cause.
Efficient causeisthe activeagentin pro-
ducing the effect. For example, strength
or skill which the weaver applies to the
material in making cloth is the efficient
cause of the effect. Sometimes, the agent
(weaver) iscalled the efficient cause.

TheFinal cause:

The purpose for which the processes
are directed in making a thing is called
the final cause. The final causeis origi-
nally present intheform of anideainthe
material cause. For example, the purpose
for which acloth ismade.

10. Cause viewed under three
different aspects.

Causation may be viewed under three
different aspectsor standpoints.

(1) Popular view of causation.

Popularly speaking, *the cause of an
event is some one circumstance sel ected
from the assembl age of conditions, asbe-
ing practically the turning point at the
moment.” —Bain.

Suppose, a man falls from atree and
dies. Popularly ‘faling from the tree’ is
the cause of man’s death because, it is

argued that if he had not fallen from the
tree, death would not have happened.
However, some other necessary conditions
are also related to the effect, e.g., (a)
highness of the tree, (b) hardness of the
soil where heféll, (c) Physical weakness
of theman, (d) anybody’shelp, () proper
treatment and so on. For practical
purposes, weleaveout al these conditions
and mention only ‘falling from the tree’
astheonly cause.

Similarly, success of apolitica move-
ment is popularly supposed to be due to
the personality of agreat |eader.

We attribute the issue of awar to the
commander in chief and so on.

But scientifically, this view of causa-
tion cannot be accepted. From scientific
point of view, the cause is the totality of
conditions, positive and negative taken
together and no condition, however
prominent can by itself be considered as
the sole cause.

(2) Scientific view of causation.
Scientifically, thecauseis* theinvariable,
unconditional and immediate antecedent”
or "the sum total of conditions— positive
and negativetaken together". AsBain puts
it, “In scientific investigations, the cause
must be regarded as the entire aggregate
of conditions or circumstances requisite
totheeffect.”

In scientific point of view, to be sure
about the cause of the death of the man
who falls from a tree and is killed, the
scientist would enumerate such positive
conditions as, the height from which he
fell, the weight of the man’s body,
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physical weakness of the man etc. and
also such negative conditions as the
absences of support, the want of skill,
proper treatment etc.

Conservation of energy view of

causation :

According to the doctrine of
conservation of energy, an energy can be
transferred to another energy. It meansthe
transference of adefinite amount of force
from the cause to the effect. The total
quantity of energy intheworldisconstant;
it can neither beincreased nor decreased
though they may changein another form
and in this process of change, work is
done. So, the cause is the same thing as
the effect in another form. The law of
conservation of energy proves that
quantitatively, the cause and the effect are
equal to each other. Conservation means
that a definite amount of form of energy
istransferred from the causeto the effect.
Effect is nothing but the cause
transformed.

Suppose, abody falling from a height
strikes the ground and is at a standtill.
Here, the mechanical energy of thefalling
body disappearsassuch but it transformed
into another form of energy viz., Heat.
Though oneform of energy istransferred
to another form actually no energy islost.

11. Relation between the Law of Uni-
formity of Nature and the L aw of
causation.

Both the Law of Uniformity of Nature
and the Law of Causation are the formal
grounds of induction. According to the
law of Uniformity of Nature, under smilar

circumstances, Nature behaves in the
same way. According to the Law of
Causation, every event must have a
definite cause. Regarding the relation
between these two laws, different
logicians have given different opinions.

According to Mill, Bain, Venn, the
Law of Causationisaspecial form of the
law of Uniformity of Nature. The Law of
Causation isnot primary and also not an
independent law. According to them,
causation isaspecial kind of uniformity.
Bain recognises three kinds of
uniformities. viz.,

(1) Uniformity of co-existence,

(2) Uniformity of succession, and

(3) Uniformity of equality and
inequality.

According to Bain, the Law of
Causation, isaspecial kind of uniformity
of succession. The Law of Causation not
only impliesthat every event hasacause
but al so that same cause always produces
the same effect. For example, spring
followswinter, night follows day etc. But
we can not regard that day isthe cause of
night and winter is the cause of spring.
Thus, uniformity of succession ispresent
inthelaw of causation.

According to Joseph, Melloneetc., the
Law of Causation isnot aspecial kind of
the Law of Uniformity of Nature. The
Law of Uniformity of Natureisaspecial
kind of Law of Causation. According to
theselogicians, Law of Causationisfully
anindependent law of nature. The causal
relationisanecessary relation. Itiscertan.
Two events cannot be related with causal
relation until they have any necessary
connection. For example, milk produces
curd. So, milk isthe only cause of curd.
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Between milk and curd, there is a
necessary relation. Curdisproduced from
milk in every respect. A definite causecan
produce only adefinite effect. So, theLaw
of Uniformity of Natureinheresinthe Law
of Causation . Thus, Law of Causationis
a primary and also an independent law.
So the Law of Uniformity of Natureisa
specia kind of Law of Causation.

Again, according to other logicians
e.g., Sigwart, Bosanquet, Welton,
however, the Law of Uniformity of Nature
and the Law of Causation are distinct
principles, They criticised the abovetwo
opinionsand regard that both thelawsare
independent of each other. One cannot be
aspecia form of other. According to the
Law of Causation, every event hasacause
and according to the Law of Uniformity
of Nature, under similar circumstances,
Nature behavesin the sameway. It means
that same cause producesthe same effect.
The Law of Causation simply states that
every event hasacause and in order that
we may go further and say that the same
cause always produces the same effect,
we must take the help of the Law of
Uniformity of Nature.

From above discussion, we come to

know that though these two laws have a
mutual relation yet, we cannot recognise
one as the special form of other because
the Law of Uniformity of Nature is a
formal ground of all induction i.e.,
scientific and unscientific. Here, we
generalise our inferences and
generalisation is not possible unless we
believe nature is uniform. But Law of
Causationisonly theground of scientific
induction. Generalisation of scientific
induction depends on the discovery and
proof of a causal connection. Scientific
induction depends upon Law of
Causation for which the conclusion of
scientificinductionisawayscertain.

So, we conclude that the Law of
Uniformity of nature and the Law of
Causation both are independent laws.
Both taken together consititutetheforma
groundsof induction.

Key Words
Causation, moving power, collocation,
Agent, patient, conjunction oc causes,
inter mixture of effects, Homogeneous,
Heterogeneous, plurality of causes,
material cause, formal cause, efficient
cause, final cause.

SUMMARY

The Law of Causation is aformal ground of induction. The Law of Causation
statesthat every event hasacause and that the same cause always producesthe same
effect. Thereisarelation between the cause and the effect. Thisrelationisknown as
the causal relation. It isinvariable, uniform, inseparable and necessary. Mill, Bain,
Venn and some other logicians hold that the Law of Causation is a specia form of

the Law of Uniformity of Nature.

According to somewriters, e.g., Bosanquet, Welton, Sigwart, the Law of Causa-
tionisadistinct principle from the Law of Uniformity of Nature.



Law of Causation 47

According to Mill, acauseisthe sum-total of the conditions positive and negative
taken together. Some of the conditions are positive and some are negative. A factor,
which, by it presence, helpsin the production of theeffect iscalled apositive condition;
a factor which tends to prevent the effect and so must be absent in order that the
effect can be produced iscalled an negative condition. But acause becomes compl eted
with the help of both positive and negative conditions.

The doctrine of plurality of causes means that an effect may be produced by
different causes at different times. According to thistheory the relation between the
cause and the effect isarelation between different causes (many) and (one) effect.
Thelaw of plurality of causesis based on the false notion about the cause. But the
doctrine of plurality of causesisnot acceptable from the scientific point of view. A
man can die by falling from atree, drowning in water or by eating poison or aroad
accident etc. But all thesetypes of aspects can not be the main cause. There must be
one cause behind that death. And that is the failure of heart functions. Others are
conditions but not main cause.

PROBABLE QUESTIONS
1. Fill intheblanks:

(& Thelaw of causation isthe— ground of induction.
(b) The falacy of —— arises when each and every antecedent of an event is
regarded asthe cause.
(0 Thedoctrineof plurality of causesisa—— notion about causation.
(d) Accordingto , ‘ cause isthe sum-total of the conditions, positive and
negativetaken together.
(e) Thecause of the effect isan —— antecedent event.
2. Giveshort answers:
(& How many typesof causesarethere and what are these according to aristotle?
(b) Namethelogician associated with the statement “ cause isthe sum-total of the
conditions, positive and negative taken together.
3. Distinguish between:
(& Causeand condition.
(b) Thedoctrineof plurality of causesand conjunction of causes.
4. Write short noteson:
(@ Thedoctrineof plurality of causes.
(b) Conjuncion of causesand intermixture of effects.
(¢) Positiveand Negative condition.
5. Define cause. Describe the qualitative and quantitative marks of cause.
6. Statefivequalitative marksof cause.
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1. Material groundsof Induction
(Simple observation and
experiment)

Ininduction, weestablishagenerd red
proposition. In deductive inference, we
are concerned only with formal truth. But
in induction, we are not only concerned
with formal truth but with material truth
also. The formal truth of inductive
reasoning is guaranteed by the Law of
Uniformity of Nature and the Law of
Causation. Now, the material truth of an
inductive reasoning is guaranteed by

observation. Observation may be both
simple observation and experiment.
According to Carveth Read, simple
observation and experiment are the
material grounds of induction. Induction
aims at a materially true general
proposition on the examination of
particular instances. These particular
instances are supplied by our observation.
For example, observing the mortality of
some persons we establish ageneral real
proposition ““All men are mortal”. So,
observation suppliesthe dataor premises
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from which amaterialy true conclusion
isdrawn.

Similarly, sometimes, experiment also
supplies the materials to establish a
general real proposition. For example, the
chemist, mixes a certain quantity of
oxygen with certain quantity of hydrogen
and by using electric current finds that
these two gases combined produce water.
So, water is composed of hydrogen and
oxygen. Here, we are to depend on the
instances collected by experiment made
inchemistry laboratory.

Thus, thedataor premisesof inductive
generaisation are supplied by observation
i.e., simple observation and experiment.
Simple observation and experiment arethe
two processes by which the materials of
inductive generalisation are collected.

So, the processes depending on which
induction establishesamaterially true gen-
eral proposition are called the material
grounds of induction.

2. Observation in general

Observationisacareful, selectiveand
regul ated perception of factsand circum-
stanceswith acertain purposein view. If
we analyse this definition, we find some
common characteristics of observationin
general.

(a) Observation isper ception :

Observation involves perception. In
perception, we obtain knowledge through
our different sense organssuch aseye, ear,
nose etc. When we see atiger it means
we perceive it. Similarly, we hear the

sound of thunder thuswe perceiveit and
so on. In observation, our sense organs
come in contact with various things and
events and we get knowledge directly.

(b) Observation is regulated
per ception with adefinite purpose:

Though observationisperception, any
kind of perception cannot be observation.
Every day, we perceive so many things
and events. But all of them cannot be kept
in our minds because without any
preparation and interest, weonly percieve
them. A casual or careless perception
cannot be observation. Observation is a
regulated perception. In the regulated
perception, our mind is concentrated
towards a definite object withdrawing it
from other irrelevant objects. There must
be a definite purpose behind our
perception. So, the regulated perception
with a definite purpose is called
observation.

(c) Observationisalwaysselective:

Although we perceive various things
inour daily life, we do not pay attention
to al of them. To be observation, there
must be a definite purpose in view and
according to purpose, first of al, we select
the object of perception. Observation is
selective in the sense that the observer
pays attention to significant things and
aspectsof things. For example, if wewant
to ascertain the cause of maaria fever, we
observe the circumstances which are
related with the mal ariafever. We neglect
al other circumstances which have no
connection with thisdisease.
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S0, itissaid that observation is neces-
sarily selective. It must not be random or
haphazard.

(d) Observation iswell organised :

In observation, there must be adefinite
purpose in view and according to the
purpose we sel ect the obj ect of perception.
After selecting the object of perception,
we carefully and in organised manner
concentrate our mind towardsthat sel ected
object. We withdraw our mind from other
unnecessary or irrelevant objects. Thus,
we systematically and methodically
perceivethe object and thisperceptionis
known as observation.

3. Observation with Science and

Technology :

Man is curious to know about
unknown things. But it isnot possible to
reach our goal only through our five
sense-organs. The power of sense-organs
islimited. Limited power can givelimited
knowledge only. So, to acquire complete
knowledge, besides sense organs, we
need to take the help of science and
technology. Observation done by the
sense-organs have chances of making
mistakes. But scientific observations do
not have chances of making mistakes.
Science and technology have beentrying
to establish the accuracy of our
observations. For example, microscope
helps us to observe the micro-mini
organism which cannot be perceived
through our naked eyes. Galileo Galilie
invented the telescope to observe the

distant objects of the universe. With the
help of microphone, we can hear the
sound easily which cannot be heard
through our ears. Thus, we have seen that
science and technology have extended
our knowledge of observations. Besides
these, itisproved that accurate knowledge
can be attained only through science and
technology.

So, for clear, real and complete knowl-
edge, we must depend upon science and
itsinstruments.

4. General Conditions of

Observation :

Theaim of induction isto establish a
general real proposition. To establish a
general real proposition induction
depends on observation of particular
instances. Thus, the role of observation,
in this regard is very important. If the
instances of observation are not correct
then the conclusion drawn from the
instanceswill also not be correct. So, for
a correct observation, before going to
observe, certain genera rulesor conditions
must be observed by the observer. Joyce
mentions three kinds of conditions of
observationviz.

(2) Intellectual condition.

(2) Physical condition.

(3) Moral condition.

Intellectual condition :

For correct observation, the observer
must beintellectudly fit. It meansthe ob-
server must be attentive to know therea-
son of event to have an explanation of
thingswhich occur in experience. Hence,
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acraving for knowledge is the essential
condition of observation.

Physical condition :

Our sense organs are very important
physical conditions of observation.
Generally, we observe with our sense
organs. These sense-organs depend upon
the human body. So, if the body is not
sound, then the sense-organs have chances
of making mistakes. Thus, sense-organs
play a very important role for correct
observation. If the body and senses are
sound, then only there will be correct
observation. Therefore, healthy organsare
the physical conditions for correct
observation.

Moral condition :

Impartiality is regarded as the moral
condition of observation. Itisvery difficult
to fulfil this condition because aman is
not free from prejudices, pre-conception,
superstition etc. Though Jevons saysthat
itisnot easy to find personswho can with
perfect fairness, register factsboth for and
against thefact observed yet, the observer
must keep himself away from all these
partialities. As aresult, there will be an
impartial observation.

5. Fallacies of observation :
Already, we have found that for right
observation we need three conditionsviz.,
intellectual, physical and moral
conditions. If wefollow these conditions,
then there will beless chances of making
mistakes. But it isnot possibleto observe
theeventsor thingsrightly in every respect.

It may happen dueto either inattentiveness
or some other circumstances (prejudices,
pre-conception, partiality etc.) So, there
are the possiblities of fallacies. These
fallaciesare of two types:

(1) Fallacy of non-observation.

(2) Fallacy of mal-observation.

(1) Fallacy of non-observation :

Non-observationisthefallacy of over-
looking something which ought to have
been observed. In non-observation, we
neglect something which should not be
neglected. All observations are selective
and in making selection, sometimes, we
overlook either instances or essential cir-
cumstancesinthoseinstances. So, thefal-
lacy of non-observation hastwo different
forms. viz.,

(a) Fallacy of non-observation of in-
stances.

(b) Fallacy of non-observation of es-
sential circumstances.

Fallacy of non-observation of in-
stances.

Fallacy of non-observation of instances
is a fallacy where we ignore instances
which are relevant to our enquiry. When
our observation isinfluenced by our pre-
conceived opinions, then we commit this
falacy. Itisanatural tendency to overlook
instances which are not in favour of
observer’stheory and pay attention only
to thoseinstanceswhich support the same.
This fallacy may also occur from the
circumstancesthat some of theinstances
are more impressive than the others. We
give more attention to positive instances
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which are more impressive than the
negative instances. For example, a boy
finds that he could not succeed in the
examination because he ate egg just
before going to examination. Then the boy
concluded that ‘eating egg before
examination’ is the only cause of his
failurein the examination. Here, negative
instances such as, the instances of those
eating egg passed the examination and
those without eating egg failed the
examination aretotally overlooked. Many
superstitions are due to this tendency to
overlook negative instances. Sneezing
before departure is cause of accident,
future events are mirrored in dreams, if
you hear dog whinning get ready to start
mourning because some one closeto you
is going to die are the examples of the
fallacy of non-observation of instances.

Fallacy of non-observation of

essential circumstances. :

Fallacy of non-observation of essential
circumstances is a fallacy in which we
overlook essential circumstances in our
inductive enquiry. It isneeded to observe
all theessential circumstancesat thetime
of observation. But when all the essential
circumstances are not given equal
importance and recognise any one prior
instance asthe sole cause of event theniit
commitsthefallacy of non-observation of
essential circumstances. For example, a
man suffersfrom jaundice. The physician
prescribes him some medicine. The man
takes the medicine and gets well.

According to the man, medicineisaone
the cause of his recovery from jaundice.
Here, the man ignores other important
circumstances such asboiled diet, nursing,
bed-rest and so on. Here, he commitsthe
fallacy of non-observation of essential
circumstances.

Therefore, non-observation isanega
tivefallacy becausein non-observationwe
do not observe what isto be observed.

(2) Fallacy of Mal-observation :

The observation in which by mistake
we perceive athing not asit is but as it
appearsiscalled mal-observation. In mal-
observation, a thing is perceived as
different from what it is. In mal
observation, we commit this fallacy
because sense-impression is wrongly
interpreted in perception. Every illusion
is mal-observation. For example, in the
dark we mistake arope for a snake.

Fallacy of mal-observation is of two
kindsviz.,

(a) Individual fallacy of mal-
observation.

(b) Universal fallacy of mal-observa-
tion.

Individual

observation:

The mal-observation in which the
mistakeiscommited individually iscalled
individua fallacy of mal-observation. On
the other hand, the mal observation in
whichthemistakeiscommited universaly
is called universal fallacy of mal-
observation.

fallacy of mal-
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For example, inthe dark mistaking of
arope for asnake; aman for alamp post
etc. theexamplesof individual fallacy of
mal-observation. Onthe other hand, when
looking out of the window of a moving
railway train, we sometimesimaginethat
thetrainisat rest, whilethetreesand the
hills at a distance are all running in the
opposite direction is an example of
universal fallacy of mal- observation.

6. Differencebetween non-observation
and mal observation :

Though both non-observation and
mal-observation are two kinds of the
fallacies of observation, yet, they have
somedifferences.

(1) In non-observation we overlook
something which ought to have been ob-
served. Whilein mal-observation by mis-
takeweperceiveathing not asitisbut as
it appears.

(2) In non-observation, the essential
instances and circumstances of an event
are neglected by us. We totally neglect
them and asaresult we commit the error.
In non-observation, thing is overlooked
altogether. On the other hand, in mal-
observation we havewrong interpretation
of sense-perception. Nothing isneglected
by us. Only we see the thing wrongly.

(3) Non-observationisanegativefal-
lacy becausein it we do not observe some-
thing. Whereas, mal-obervationisaposi-
tive fallacy because in it we observe a
thing wrongly.

7. Kinds of observation :

Simple observation and experiment are
the two kinds of observation. Depending
on simple observation and experiment,
induction establishes a materialy true
general proposition. So, both of them are
regarded as the material grounds of
induction.

Simpleobservation :

Simpleobservationisregulated percep-
tion of natural eventsunder conditionspre-
sented by nature.

Characteristicsof smpleobservation:
(1) Simpleobservationisaperception
with a definite purposein view. And for
this purpose, we select the object of
observation. After selecting the object, we
try to regulate our mind towards that
object and fix it only to relevant
circumstances.

(2) Simpleobservationisaperception
of natural events. Since ssimpleobservation
isanatural event under natural condition,
we always have to depend on nature for
observing the events. Wewatch eventsas
they occur in nature. We have to wait for
the events to happen and attend to them
asthey directly present themselvesto us.

(3) Simpleobservation isaperception
of eventsunder natural conditions. Smple
observation always depends on natural
conditions. The conditions under which
the events occur are presented by nature.
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We are not able to control or change the
natura circumstancesasthecircumstances
which precede, accompany or follow the
events in question depend on nature. To
find out the cause of earthquake, we have
to wait for the occurence of earthquake
and we cannot produce earthquake
according to our will.

(4) Natura eventsare out of the control
of the observer. Nature produces the
events of simple observation. So, the
events are not under the control of the
observer. Neither the observer produces
the event nor destroys it. Sometimes it
happens that for a natural event, the
observer hasto wait along time under the
mercy of the nature. Again it seemsthat,
all of asudden, the event happens but at
that time, the observer is not ready for
observing the same.

Experiment :

Experiment istheartificia reproduction
of events, under artificial arrangementi.e.
inlaboratory.

Characteristicsof Experiment :

(1) Likesmpleobservation, experiment
is also a perception with a definite pur-
pose in view. And for this purpose, we
select the object of experiment and regu-
late our mind towards that object and fix
it only to that object of experiment.

(2) Experiment isaperception of arti-
ficia event.

In experiment, events are artificially
reproduced by us. Since we ourselves
produce the events in the laboratory,

therefore, we need not wait for thingsto
happen in the ordinary course of nature.

(3) Experiment is a perception of
artificial events under artificial
arrangement.

In experiment, the artificial eventsare
perceived in an artificial condition. In
experiment we can change the conditions
according to our necessity because the
conditions under which the events are
produced are pre-arranged by ourselves.
Without depending on nature, a chemist
can produce water by mixing a certain
quantity of hydrogen with a certain
guantity of oxygen using an electric
current. Here, the chemist does not wait
for the combination to occur in the
ordinary course of nature but himself
producesit at will in hislaboratory.

(4) Experimental events are always
under the control of investigator.

In experiment, events are artificially
reproduced by the investigator in a
laboratory. Theinvestigator can vary the
circumstances as he likes. Every
experiment involves varying the
circumstances. So, the subject matter and
circumstances compl etely depend onthe
investigator. It meansitiscompletely under
the control of investigator.

8. Relation between observation
and experiment :
Simpleobservation and experiment are

the two forms of observation in general.

So, in both cases, the general characters

of observationingenera arepresent. Thus

they are similar in some respects.
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Similarity :

(1) Both in simple observation and
experiment, the perceptionisdirected with
adefinite purposein view. In both cases,
we try to find out the real cause of the
phenomenaunder investigation.

(2) Both simple observation and ex-
periment are necessarily selective. In both
cases we select to perceive the relevant
instancesthat will serve our purpose and
reject unnecessary or irrelevant instances.

(3) Both simple observation and
experiment are regulated perception. In
both caseswe regulate our scattered minds
toward those objects of relevant instances
and perceive them attentively and
carefully.

But in spite of these similarities, there
are certain points of dissimilarities also
between these two forms of observation.

Dissimilarity :

(1) Simple observation is regulated
perception of natural events. On the other
hand, experiment isregulated perception
of eventsartificially reproduced.

(2) In simple observation, the natural
eventsarewatched in ordinary course of
nature. We havetowait for the eventsand
attend them as and when they directly
present themselvesto us.

S0, the observer can observethe events
according to the Nature. He himself can
not change the events and circumstances
of an instance. On the other hand, in
experiment, the artificial events are
produced by theinvestigator. So, we need

not to wait for the events to happen in
ordinary course of nature. Sincetheevents
and circumstances are reproduced by the
investigator, so he can watch them
according to his will. He need not wait
for thingsor eventsin ordinary course of
nature. If needed he also can change both
the events and the circumstances of an
instance.

Based on these differences between
simple observation and experiment. Bain
says— " Observation isfinding afact and
experiment ismaking one.”

In distinguishing them from each
other, it isnecessary that we should guard
ourselves against certai n misconceptions.
According to some writers, simple
observation is natural while experiment
isartificial. However, the remarks about
simple observation and experiment
mislead us. In observation, we depend on
nature for the events. But only relying on
our natural powers alone, our problem
cannot be solved. To enlarge the scope of
our sense-organs we must take the help
of scientificinstrumentsalso. Thussimple
observation is not wholly natural.
Likewise, experiment is not wholly
artificial. In experiment we haveto make
useof our natural powersinobserving the
event produced.

Stock and some other logicians again
remark, simple observation as passive
experience while experiment as active
experience. In observation, wearetotally
dependent on nature. We watch events
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and changes asthey occur inthe ordinary
courseof nature, without interfering inthe
activity of natureand without any attempt
to control them. But in experiment, the
investigator himself preparesthe special
circumstances where events and changes
occur. In experiment the investigator is
activethan in simple observation. It needs
considerableactivity to preparethe specia
circumstances necessary for an
experiment. But it is not true to say that
even in simple observation, the observer
iscompletely passive. Simple observation
isaregulated perception with a definite
purposeinview. Observationisselective
and for this the observer observes those
factswhich arerelevant to our enquiry and
rejects the irrelevant and unnecessary
facts. It istruethat for this selection and
rejection, the observer requires mental
activity. So even in observation, thereis
an element of activity though in
experiment thedegree of activity isgreater.

Therefore, from the above discussion,
we can say that thereisno real opposition
between simple observation and
experiment. They arenot differentinkind.
We cannot draw any sharp distinction
between them. Because in both cases, we
collect materials and try to establish a
materially true general proposition. For
thisin both cases we rely on our natural
power of sense organs and study natural
phenomena. Physical and mental energy
are used in both the cases.

According to Jevons, the difference
between simple observation and
experiment isthedifference of degreeonly.
Simple observation is more natural than
experiment. Experimentismoreartificial
than simple observation. Since simple
observation is natural, in simple
observation we are less active than in
experiment. In experiment we are more
activethanin simple observation.

9. Advantages of simple
observation over experiment :
(1) The scope of simple observationis

wider than in experiment as it can be

applied universally. There are certain
things and events with which we cannot
make any experiment. For studying these
things and events, we must depend on
observation only. For example, we cannot
artificially by experiment reproduce an
earthquake. We cannot pull down acomet
fromthe sky and bring it to the laboratory
for experiment. Again, there are certain
cases which cannot be experimented in
laboratory. We cannot create afamine to
study itseffect. In such cases, we haveto
fall back on observation and wait until the
phenomenon occurs naturally. Again,
when a boy attempts to commit suicide
by swallowing some poison, we may
undertake observation. Similarly, we may
observethe effects of war whenit actually
happens. Thus, the scope of observation
isconsiderably wider than experiment.

(2) In observation, we can proceed
from acauseto the effect aswell asfrom
an effect toitscause.
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In observation we can proceed from a
causeto the effect, also from an effect to
its cause. But in experiment we can pro-
ceed from a cause to the effect only, not
from the effect to its cause. Suppose, a
man isfound to be suffering from malarial
fever. By an observation of antecedent
condition, asking him it is clear that he
has been bitten by anopheles mosquito.
So, bitten by anopheles mosquito is the
cause of the effect malarial fever. Again,
amanisfound to be bitten by anopheles
mosquito. We can direcly concludethat it
is because of this he has to suffer from
malaria fever by an examination of the
consequent circumstances.

But inexperiment, we can only proceed
from cause to its effect. For example, if
heat isapplied to apiece of iron and study
the effect and can cometo the conclusion
that heat expands body but not from the
effect toitscause.

(3) Observation precedes experiment :

Experiments are possible only when
some knowledge has already been
acquired by simple observation. For a
successful application of experiment, by
observation there must be a careful
preparation before hand. For experiment
of an event, the preliminary knowledge
about that event must be collected by
observation. Hence, we can say that
experiment depends on observation.

10. Advantages of experiment over
simpleobservation :

(1) Experiment can berepeated and for

this it enables us to multiply as many

instances as we need. In experiment, the
eventsarereproduced by theinvestigator.
S0, all theeventsareunder hiscontrol. If
the investigator failsin one experiment,
he may try again and again and have as
many instances as he prefers. For
example, astudent of chemistry can make
asmany experimentsashelikesto prove
that water is composed of hydrogen and
oxygen. But an astronomer can observe
acomet only when it appearsin the sky.
He cannot observe acomet according to
hiswill.

(2) Experiment helps usto isolate the
particular thing.

Experiment is superior to observation
in some respects. For example, we have
tofind out whether an animal can survive
without oxygen. Inthis case, observation
can do nothing. But with the help of ex-
periment we can easily find out that with-
out oxygen an animal cannot survive.

(3) Experiment enablesusto vary the
circumstancesindefinitely.

Key words
Observation, non-observation, mal-
observation, individual mal-
observation, universal mal-
observation, simple observation,
experiment.

In experiment we can vary the
circumstances because the circumstances
are under the investigator’s control. The
investigator thereby examinesthedifferent
behaviour of the phenomenon under
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different conditions but in simple  experiment wearenotinahurry because

observation, thisisnot always possible. the phenomenon to be examined is
(4) Experiment enablesustoexamine  completely within our control. Butitisnot
an event with coolness and quietness. possibleinthe case of observation because

In experiment an event can be thephenomenaare not under observer’'s
examinedinacamand quiet manner. In  control.

SUMMARY

Both Observation and Experiment are the two material grounds of induction be-
cause, the material truth of an inductive reasoning is assured by observation and
experiment. So, these two processes are called the material grounds of induction.

Simple observationisacareful perception of thingsunder natural circumstances.
On the other hand, experiment is a special way of observing various events by
artificially reproducing them under conditions pre-arranged and selected by ourselves
(investigators). In order to apply both Observation and Experiment successfully on
any event, theinvestigator must be healthy, sound and neutral physicaly, intellectual ly
and morally. Otherwise fallacies may sometimes occur if any one of these above
mentioned conditions of observation remain unfulfilled. Mill points out that the
fallaciesof Observation are of two kinds, viz, Non-observation and Mal-observation.
Againthefallacy of non-observation hastwo different formsnamely, non-observation
of instances and non-observation of essential circumstances. Again Mal-observation
may be of two types.

(@) Individual Mal-observation.  (b) Universal Mal-observation.

Non-observation is the fallacy of overlooking something which ought to have
been observed. Non-observation is a negative falacy. Here the observer ignores
something which should not beignored. Again, Mal-observation ariseswhen athing
isperceived asdifferent fromwhat it is. In place of something, the observer perceives
something else. Thisfallacy arisesdueto thewrong interpretation of the sense-organs.

Though the scope of observation ismuch morewider than that of experiment, yet
the conclusion of observation is not certain like the experiment. The conclusion
established by experimentis certain than that of observation. Though the difference
between observation and experiment isthat asBain says: ** Observationisfinding a
fact and experimentismaking one’”, yet, thereisno such qudlitative difference between
them. Thedifferenceisonly in quantity.

Itisthusclear that both observation and experiment have certain limitations. Within
theselimits, they are valuable and useful in scientific investigations.
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PROBABLE QUESTIONS
Fill intheblanks:

(a) The—truth of inductive inference depends on observation and experiment.
(b) Observationisfinding afact and experiment is—.

(c) Thedifference between observation and experiment is——.

(d) Observation experiment.
(e) The scope of pure observationis

than that of experiment.

Write short noteson':

(a) The condition of good observation.
(b) Fallacy of mal-observation.

(c) Fallacy of non-observation.

Define:

(a) Observation

(b) Experiment

(c) Fallacy of non-observation.

(d) Individual mal-observation.

Distinguish between :

(a) Simple observation and experiment.

(b) Thefallacy of non-observation and thefallacy of mal-observation.
(¢) Individual mal-observation and universal mal-observation.

. Give short answers:

(a) How many material grounds of induction are there and what are these?

(b) Why are observation and experiment called the material groundsof induction?
(c) What arethefallacies of observation and what are these?

(d) Issimple observation completely passive experience?

. What isobservation? What areits advantages over experiment?
. What isexperiment? What areits advantages over observation?
. “Thereisno qualitative difference, only aquantitative difference between observa-

tion and experiment’”’ — Explain the statement.

. What isobservation? What conditions are to befollowed before observation?
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e Introduction : thematerialsof induction. Thesematerials

Scientific Inductionaimsat establishing ~ consist of particular facts of experience.
ageneral real propositiononthebasisof ~ Thus, Observation and Experiment
observation of particular instances, in ~ guaranteethe material truth of induction.
relianceontheprincipleof theUniformity ~ So, Obervation and Experiment are called
of Nature and the Law of Causation. the material grounds of induction.

Observation and Experiment furnish ~ Scientific induction relies on two
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fundamental principles, viz, the Law of
Causation and the principle of the
Uniformity of Naturein order to establish
a general proposition on the basis of
observation of facts. Thelaw of Causation
states that every event has a cause. The
law of the Uniformity of Nature statesthat
Natureisuniforminitsbehaviour; sothe
same cause producesthe same effect under
similar circumstances. These two
principles guarantee the formal truth of
induction. Therefore, thelaw of causation
and the uniformity of Nature are called
theformal grounds of induction.
Scientific induction can establish a
general real proposition on the basis of
observation of particularsinstancesonly
by discovering and proving a causal
connection among facts. But to discover
and prove a causal connection is not an
easy task. Because Nature is so
complicated that itisvery difficult tofind
out the exact relation between cause and
effect. So before going to start ascientific
investigation, we are to frame a
supposition or assumption that there is
such aconnection. And such supposition
or assumption which forms the starting
point of an inductive investigation to
discover and prove a causal connection
leadsto the formation of Hypothesis.

e What isHypothesis?

A Hypothesis is a provisional
supposition which we make in order to
explain some fact or phenomenon that
needs an explanation. J.S. Mill puts

forward a satisfactory definition of
hypothesis asfollows-** A hypothesisis
any supposition which we make (either
without actual evidence, or on evidence
avowedly insufficient) in order to
endeavour to deducefromit conclusions
inaccordance with factswhich areknown
to be real; under the idea that if the
conclusionsto which the hypothesisleads
are known truths, the hypothesis itself
either must be or at least is likely to be
true.”

For example, atheftiscommittedina
house. No one knowswho has committed
the theft. After observing the relevant
circumstances, asupposition ismadethat
the newly engaged servant in the house
hascommitted thetheft. Investigation starts
and in course of investigation the stolen
articlesarefound at hisdisposal. And the
provisional supposition is proved to be
true. To take an example of a scientific
hypothesis. Newton saw an applefall on
the ground and supposed that it was due
to the attraction of the earth. This
supposition or hypothesis was
subsequently proved to be true, and the
Law of Gravitation was established.

e Stages of Hypothesis:

If we analysethedefinition of Mill, we
find that it involves the following four
stages:

(1) Obervation of facts.

(2) Formation of hypothesis.

(3) Application of the deductive
method and

(4) Verification.
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L et usexplainthe stages of hypothesis
indetail—

Stage-| : Observation of facts:

Observation of factsisthefirst stage
of hypothesis. Observation presents
before us some facts to be explaind.
Through observation we comein contact
with the facts. And as a result of this
contact, questionsarisein our mind about
the event which call for explanation.

For example, Newton observed an
apple falling on the ground from atree.
So, the question arose in hismind *“why
doesthe applefall onthe ground?”

Stage-ll : Formation of ahypothess:

The next stage is the formation of a
hypothesis. Since we haveto explainthe
cause behind a phenomenon and the real
explanationisnot knownto us, weframe
aprovisond hypothesisinorder toexplain
the phenomenon. At this stage, the data at
our disposal areinsufficient, yet we must
proceed for explanation of fact with some
provisional supposition, otherwisethereal
explanation will bedifficult to make.

For example, on the basis of observa-
tion of falling apple on the ground, New-
ton framed the hypothesis that probably
theattraction of the centre of the earth may
be the cause of falling of the apple.

Sage-l11 : Application of deductive

method:

Thethird stageisthe deduction of the
consequences from such a probable
supposition. In this stage, from the
tentative supposition, thusframed, certain

conclusions are deduced. For example,
from the provisional hypothesis, Newton
deduced the conclusion that the earth
attracts all material bodies, or in other
words, all material bodies, are subject to
theattraction of the earth. Asfor example,
the sun, the moon and the earth have this
gravitational pull.

Stage-1V : verification :

At thisstage, the conclusions deduced
from the hypothesis are verified. Such
verificationismade under theideathat if
the conclusion which we deducefrom that
hypothesistalieswith facts, thehypothesis
is true or likely to be true. If not, the
hypothesis is discarded in favour of
another provisional supposition. For
example, Newton’sLaw of Gravitaionis
reached in thisway.

e Hypothesisin everyday life:

Inour everyday life, we are constantly
making hypothesesto explain facts of our
experience e.g. on returning homein the
evening, wefind that the glass-pane of the
window has been broken. We make a
supposition that a stone or a cricket ball
or asimilar object had been thrown against
it fromoutside. Inthe stage of verification
if welook for astone or acricket ball in
the room and trace it out, then the
suppositionwill beconfirmedi.e. itistrue
or islikely to be true. Otherwise, it will
not be true and then we abandon the
supposition and frame another hypothesis.
This is called a case of “‘Popular
Hypothesis”.
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e Hypothesisin science:

In case of scientific investigation,
hypothesesareframed in order toexplain
facts legitimately and scientifically.
Usually, the hypotheses used in science
are not directly verified. They need
indirect proof. Onceahypothesisisproved
to betrue, either directly or indirectly itis
accepted asared explanation. Otherwise,
it hasto berejected asworthless.

So we may say that hypothesis, both
popular and scientific, agreewith thefact
that it isaprovisional suppositionthatis
made in order to explain some fact. In
popular use, a hypothesis may not be le-
gitimateand scientific, but in scientific use,
it must belegitimate and systematic.

Hence, we conclude with the words
of Coffey that ** A hypothesisisan attempt
at explanation; aprovisional supposition
made in order to explain scientifically
somefact or phenomenon.”

e Kindsof Hypothesis:

A hypothesisisan attempt at explana-
tion of some fact. In order to explain a
fact, some questions naturally cropupin
our mind. For example, who hasdonethe
incident, how was it done and what nec-
essary arrangement of circumstanceswas
made for the purpose etc. Thus, thereare
three kinds of hypothesis. These are—

(1) Hypothesis concerning Agent.

(2) Hypothesis concerning Law and

(3) Hypothesisconcerning Collocation.

(1) HypothesisconcerningAgent :

Hypothesis concerning Agent is re-
lated with the agent of theincident. Some-
timesitisfound that the law of operation
isknown, but the particular agent who is
to operate according to the known law is
unknown. In such acase, we frame ahy-
pothesis regarding an agent and such a
hypothesisiscalled ** Hypothesi s concern-
ingAgent.” Totake an examplefrom ev-
eryday life. A burglary iscommitted in my
neighbour’s house. In order to know the
thief, wemay frameahypothesisastothe
agent in question. Thisis a kind of hy-
pothesis known as ‘ hypothesis concern-
ingAgent.’

To take an example from science.
Adams and Leverrier discovered the
planet Neptune with the help of thiskind
of hypothesis. It was calculated by these
two scientists that the planet Uranus
should move in a particular orbit due to
the attractions of the then known planets.
But it was observed that, in reality, the
planet was deviating from the cal culated
path. Adamsand Leverrier then madethe
supposition that there was some un-
known agent influencing the planet Ura-
nusto causethisdeviation. A hypothesis
of thiskind is called ** Hypothesis con-
cerning Agent.” And the unknown agent
was subsequently discovered to be the
planet Neptune.
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(2) Hypothesisconcerning Law :

Hypothesis concerning Law isrelated
with the law of operation. Sometimes it
may be that we know the agent, but the
law according to which the agent has
acted is not known to us. In such cases
weframeahypothesisconcerning thelaw
of operation or theway inwhich the agent
acts. This kind of hypothesis is called
““Hypothesisconcerning Law.”

Totake an examplefrom everyday life.
A burglary is committed in a house. We
dovery well know that the servant has sto-
len away the money. But we do not know
how he managed to do it. So, we frame a
hypothesisthat the servant committed the
theft by opening theroomand breaking the
locker where the money was kept.

To take an example from science.
Newton knew the agentsviz, the sun, the
moon, the earth and other planets. But the
way inwhich all these agents acted upon
each other was not known. So, Newton
supposed that their motions might be due
tothelr attracting one another in aparticu-
lar way and on the basis of this supposi-
tion hefinally discovered the law of op-
erationi.e. the Law of Gravitation.

(3) Hypothesisconcerning

collocation:

‘Collocation’ means‘* arrangement of
circumstances’. For the occurrence of an
effect, theagent, law aswell ascollocation
are necessary. Sometimes we know the
agent, what is the law of operation
according to which the agent acted, but
we do not know anything about the

arrangement of circumstances. Inthat case
we frame a hypothesis regarding the
collocation. Such hypothesis is called
““Hypothesis concerning Collocation.”

To take our previous example of theft.
The breaking of locker by the servant is
dueto the circumstancesthat in that very
day all the members of the family were
outside the house keeping the servant
alone. So the absence of family members
isthecircumstancefor which thetheft was
committed.

To take a scientific explanation. The
agents, such asthe sun, themoon etc, were
known and their law of operationi.e. the
law of gravitation was also known. But
the collocation of these heavenly bodies
was not known. So Ptolemy, an Egyptian
astronomer, formed the hypothesisthat the
earth was the centre of the universe and
all other planetsrevolved round the earth.
But thishypothesiswas proved to befal se
by Copernicus, aPolish astronomer. His
supposition wasthat the sunisthe centre
of the solar system and all other planets
revolve round the sun and owing to this
type of collocation only the order of the
solar systemismaintained.

And ultimately thishypothesis, framed
by Copernicuswas proved to betrue.

We must remember that in every case
these three forms of hypothesis may not
beformed separately. Inagiven casethese
three may al be blended together. Accord-
ing to some logicians both the law and
the collocation taken together constitute
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the cause. Inthissense, hypothesisisonly
of onekind and thisishypothesisof cause.

According to somelogiciansthe agent
and collocation taken together constitute
the cause. So Welton, Coffey and others
say that hypothesis is of two kinds— (i)
Hypothesis of Causeand (ii) Hypothesis
of Law.

But most of thelogiciansrecogniseall
threekinds of hypothesisviz (i) Hypoth-
esisconcerning agent. (i) Hypothesiscon-
cerning law and (iii) Hypothesis concern-
ing collocation, for detailed explanation
of facts.

e Classification of Hypothesis in
modern science:
Scientificinvestigation isinseparably

related to hypothesis. Through the

formation of hypothesis, modern science
successfully explains different laws and
events. Thus, framing of a hypothesis
playsavery important rolein the area of
scientific researches or investigations.

Considering all these purposes, L.S.

Stebbing, amodernlogician, distinguishes

three main kinds of hypothesis—

() Explanatory hypothesis.

(ii) Descriptive hypothesis.

(iif) Analogical hypothesis.

(i) Explanatory hypothesis:
Thesimplest kind of hypothesisisthe

Explanatory hypothesis. This kind of

hypothesis is framed for explaining an

event. These hypotheses are intended to
account for the occurrence of an event by

the interpolation of facts. These facts can
be observed by the observer under suitable
conditions. The supposed facts are of the
same type as the facts that constitute the
dataof the problem. Thereisanother kind
of Explanatory hypothesis. Here the
interpolated factsmeantheelementswhich
can not be observed as relations between
the occurencesto be connected. Newton's
hypothesis relating to the gravitational
attractionisahypothesisof thiskind.

(i) Descriptivehypothesis:

This type of hypothesis is generally
framed to offer adescription of acomplex
event with a view to give an accurate
description which helps in the
investigation of the phenomenon under
investigation. The main function of a
descriptive hypothesisisto symbolisethe
systematic relation among facts.

A descriptive hypothesisis generally
framed to describe ageometrica represen-
tation of the movements of the heavenly
bodies, e.g. Ptolemy’s Geo-centric hy-
pothesis offered a geometrical represen-
tation of the heavenly bodies. It isade-
scriptive hypothesis.

Descriptive hypothesis is not an em-
pirical generalisation. It does not imply
any imaginary law of Nature subject to
proof. They arethe descriptionsthat serve
thefunction of models, which helpthe sci-
entiststo understand the mode of connec-
tion between the facts. Of course, such
hypothesesare essentially provisional and
temporary.
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(3) Analogical hypothesis:

This kind of hypothesis is a
development of desciptive hypothesis. An
Andogica hypothessmeansahypothesis
that what istrue of one set of phenomena
may betrue of another set asboth the sets
possess in common certain formal
properties. For example, Maxwell
established hisfamous Electro-magnetic
theory on the basis of resemblance
between gravitaion and el ectrostatics.

Thiskind of hypothesisis based on the
‘structural identity’ between two sets of
instances. By devel oping thisanaogical or
‘gructura hypothesis , Maxwell formulated
hiselectromagnetic theory of light.

Working hypothesis:

A working hypothesisisaprovisional
supposition offered mainly for guiding
investigation. Sometimes facts are so
unfamilar or complex that we can not
make any satisfactory supposition onthe
basis of observation of data. Yet some
provisiona suppositionisrequiredto carry
out our investigation. In such cases, only
to start our work, we frame some
hypothesis, knowing fully that itisnot at
all adequate to explain the fact under
investigation. Such type of hypothesisis
called working hypothesis.

‘A working hypothesis, is defined as
“aprovisiona supposition, which though
known to be inadequate, is still accepted
astrue, for thetime being, becausein the
absence of abetter hypothesis, it isuseful
asaguideto further enquiry.”

According to Stebbing, a working
hypothesisisasupposition, advanced solely
for the purpose of conducting investigation.
For example, the hypothesis ** Electricity
is a fluid” — is a working hypothesis.
Scientistswere not able to understand the
nature of electricity. Yet they framed the
above mentioned hypothesis only to
conduct their investigations by comparing
electricity toafluid, thoughthey werefully
awareof thedifferencesof dectricity from
thefluids.

A working hypothesis is discarded
when the nature of the phenomenon is
understood better. Then we can have a
more reliable and acceptable hypothesis
which will replace the previous one.

e Conditionsof Valid Hypothesisor
L egitimate hypothesis :

Hypothesisisaprovisional supposition
made in order to explain scientifically
some fact or phenomenon. It is through
the formation of hypothesis that science
can explaindifferent lawsand events. But
any and every supposition is not a
scientific hypothesis. There are certain
rulesor criteriafor evauating hypotheses.
The hypotheseswhich arein consonance
withtherulesor conditions, areconsidered
to be suitable for explanation of events.
Some of theimportant conditions of valid
or legitimate hypothesisare mentioned as
follows:

() Thehypothesismust berelevant:
Relevanceisanimportant condition of
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alegitimate hypothesis. If the hypothesis
which is framed to explain an event be
not relevant then the event can not be
deduced from the irrelevant hypothesis.
For example, in order to explain the
sudden outbreak of cholerain Assam, if
we supposethat thedrought prevailingin
Chinaisthe cause, then the hypothesiswill
beirrelevant, and our hypothesis will be
invalid. Our hypothesis will be relevant
only when the event to be explained can
be deduced from it or from certain laws
or conditions with it. So, relevanceis a
necessary condition for a legitimate
hypothesis.

(ii) Testability or verifiability :

A valid hypothesis must be capabl e of
being tested or verified. Thisisthe most
important condition of a legitimate
hypothesis. Testability means that the
hypothesis must be such that it can be
proved either to betrueor tobefase. The
hypothesis which can neither be proved
to betrue nor fal se can not be accepted as
the real explanation of the event in
question.

Verification of a hypothesis may be
done in two ways— (a) by direct
observation or experiment and (b) Indirect
verification. Direct verification consistsin
direct observation or direct experiment of
fact. If the observation or experiment
showsthat the supposed cause exists, the
hypothesis is verified. Verification is
indirect, whenwe can not directly observe
the supposed cause, but only the

consequencesdeduced fromit. Thereare
thingswhich can not be perceived by the
senses such asatoms, ether etc. Thereare
also someeventsthat can not be observed
directly even by means of scientific
instrument. An eminent scientist Lloyd
Smith says that the modern physicists
have discussed those elements of
substances which can not be directly
verified. They discusstheradiation of light
that can not be seen, energy that can not
be felt, the atoms which can not be
touched. Such things are to be verified
indirectly. That means, the legitimate
hypotheses are to be expressed in such
statementsfrom which conclusionscan be
deduced and these conclusions can be
verified. The main point is that a valid
hypothesismust have somerelationto the
observablefacts.

(iit) Compatibility with previously
well-established hypotheses and com-
patibility alsowith itself :

A hypotheses must be compatible or
consistent with previously well-
established hypotheses, theoriesand laws.
Certain things have been established
rather definitely and our hypothesisshould
not contradict such well-established facts.
For example, Leverrier's hypothesis
which states that there is another planet
beyond the orbit of Uranuswas consistent
with the established astronomical theories
and hence acceptable.

It isto be noted that this condition is
not anecessary condition of alegitimate
hypothesis. Scientist very often reject or
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modify thetraditional viewsor prevailing
theories; new theories may be accepted
as true and old theories may be rejected
asfalse. For example, the Ptolemic theory
was rejected in due course and the
Copernican theory was accepted. With the
advancement of science and technology
many laws are modified and will be
modified in futurealso. But theimportant
point is that in the absence of sufficient
proof, it is not proper to reject the
established theoriesand frameanew one.

(iv) The hypothesis should not be
indefinite, vague, absurd or self-
contradictory, but should be definite,
credible and consistent.

(&) Anindefinite or vague hypothesis
can not lead us to a definite channel of
investigation. For example, if we suppose
that an earthquake is due to some distur-
bancesintheinterior part of the earth, then
that suppositionisnothing but avagueone
and from thiswe can not start our investi-
gation to find out the real cause of earth-
quake.

(b) A hypothesisshould not be self con-
tradictory, but should be conceivablei.e.
consistent with itself. For example, if we
supposethat careful study isthe cause of
one'sfailurein the examination, then the
hypothesis will be self-contradictory or
inconsi stent.

(¢) The hypothesis must not be absurd
but must be credible or conceivable. All
that is meant by this condition isthat we
should not make any wild guess to ex-

plain afact. For example, aboy is miss-
ing from his home. Here we should not
suppose that he was carried away by an-
gels. Similarly, we should not supposethat
the Earth is being supported on the crest
of a serpent or that an eclipse of the sun
or themoon occurs, because, amalicious
demon devours the sun or the moon at
cestainintervals.

It isto be noted that this condition is
not of much value because many things
which appear absurd at one time, were
subsequently found to be existing infact.
For example, when Columbusframed the
hypothesis that there was another conti-
nent besidesthe known four planets, then
it was consided as absurd by thethen wise
men, but ultimately that continent viz.
America was discovered. However, the
point is that hypothesis must not be ab-
surd, it must be concievable.

(v) Predictive power :

The predictive power of ahypothesis
means the range of observable facts that
can be deduced from it. It is the power
that makes the prediction or to offer ex-
planation which provesthefertility or pro-
ductivity of ahypothesis. Of two hypoth-
eses if one has a greater number of ob-
servable facts deducible from it than the
other, thenitissaid to have agreater pre-
dictive power. For example, Newton'shy-
pothesisof gravitational attractiontogether
with histhree laws of motion has greater
predictive power than that of Kepler’sor
Galelio’s hypothesis, because Newton's
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hypothesis can explain many more facts
than Kepler’'sand Galileo’shypotheses.

This criterion is not the same as the
testability of ahypothesis. The hypothesis
from which some consequences can be
deduced iscalled a‘testable hypothesis’,
but the hypothesis from which we can
deducethe greatest number of observable
consequences is called a hypothesis
having the greatest power of prediction.

Thiscriterion hasanegativesidewhich
isof great importance. Sometimeswefind
that two different hypotheses are both
relevant, to explaining some set of facts,
both aretestable, and both are compatible
withthewel|-established theories. Intrying
to choose which of them affords the real
explanation, we take what Bacon callsa
‘crucial instance'.

Crucial instance: *“ A crucia instance
(instantiacrucis) isaninstancewhich can
only be explained by one of the
contending hypotheses, and not by the
other.” A crucial instance may be obtained
by simple Observation or by Experiment.
If itisobtained by Experiment, itiscalled
an ‘‘ Experimentum crucis’ or ‘crucial
experiment’. Theterm*“ Crucial instance’
is, as Bacon says, ‘‘borrowed from the
crosses (or finger posts) which are put up
in crossways to point out the different
ways.” When we cometo the crossing of
two roads and are unableto decide, which
way we should go to reach our destination,
thefinger post indicates usthe actual way
weshould take. Similarly, whenweobtain

acrucial instance, it decidesconclusively
which of therival hypothesesis proved.
According to Jevons‘‘ A crucial instance
not only confirms one hypothesis but
negatives the other.”” Let us take an
example of crucial experiment
(Experimentum crucis).

Suppose, thereisaglassjar containing
some gasand we areto determine whether
it is Hydrogen or Oxygen. The gas is
found to be colourless, tasteless and
without any smell. As these are the
common properties of Hydrogen and
Oxygen, we are unable to identify them.
So we may make an experiment. We
introduce aglowing stick into thejar and
find that gas begins to burn. This shows
that the inflamability is a property of the
gasinthejar. Asthisproperty isto befound
only in Hydrogen and not in Oxygen, so
the experiment decides conclusively that
the gas in the jar is Hydrogen and not
Oxygen. Theinflamability isthe crucial
instance which establishesthe Hydrogen
gas and rejects the Oxygen gas.

As a crucial instance obtained by
simple observation we may take the
following example.

Suppose there is a theft in the house
and weareto decidewhether thethief was
in league with any member of the house
or not. In the course of investigation, we
discover aplan of the building (showing
thelocation of theroom where valuables
werekept) lying onthefloor by following
whichtheburglar can easily enter into the
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room. This fact is a crucia instance —
which conclusively proves that the
information contained inthe plan, could
have been supplied only by aninmate and
not by outsiders.

(vi) The hypothesis must be based on
facts and must have for its object areal
cause or veracause.

A hypothesis is framed is order to
explain thefact that needs explanation. In
order to frame any hypothesis we are to
observethefact without any bias. Again,
when we proceed to test or verify the
hypothesis, then a so we must observethe
fact with an impartial mind. Hence a
hypothesisdepends on factsat the starting
point and also at theend for itsverification.

Secondly, if we frame a hypothesis
regarding an agent or a cause, then that
agent or cause should beaveracauseor a
real cause.

Vera cause : The term ‘vera cause
literally meansatrue cause. It should not,
however, betaken to mean merely acause
which is actually known to exist, or
somethingwhichisdirectly perceptibleby
the senses. For example, a child, when
missing must not be supposed to have
been carried away by an angel. Herethe
angel isnon existent, itisnot atrue cause.
But we should not use the term in this
restricted sense. There are some elements
like atoms, ether, electrical energy etc.
which though not perceptible, can be
regarded as ‘vera cause'. Though these
elements can not be directly perceived,

they are indirectly known through their
perceptible effects. Hence ‘vera cause
should be understood to mean a cause
“which aoneavoids contradiction in our
thought, that is, which alone enables us
to think the phenomena as a part of
systematic reality” (Welton).

(vii) Lastly, the hypothesis must be
smple.

A valid hypothesismust besmple. The
term ‘simplicity’ hasbeenusedinlogicin
a special sense. In Logic a simple
hypothesis is one which makes the
minimum number of independent
assumptions. Sometimesit is found that
there are two or more rival hypotheses
which appear to afford an explanation of
thefactsunder investigation. In such cases
the hypotheseswhichismoresmpler than
the other, isgenerally accepted.

For example, the most important
examples of a pair of hypotheses were
those of Ptolemy and Copernicus. The
Ptolemic hypothesisis : the earth is the
centre of the universe and round the earth
there is rotation of the sun and other
planets and stars. On the other hand, the
Copernican hypothesisis—the sun isthe
centre of the universe and round the sun
thereistherotation of the earth and other
planets and stars. Both the hypotheses
fulfill all the conditions of legitimate
hypothesis. But Copernicus hypothesis
fulfils one more condition which is
simplicity. Ptolemy had taken the help of
many ad hoc hypotheses like high and
low tides, rotation of day and night,
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changes of seasons etc which have no
intimate relation with themain hypothesis.
But Copernicustook the help of only one
or two supplementary hypotheses to
account for some observed positions of
heavenly bodies. So, comparatively
Copernicus hypothesis is more simple
and acceptable.

Thus, we can say that ahypothesisthat
has more comprehensiveinformation and
wider in scope can offer a reliable and
systematic explanation of factsandisre-
garded as simple. Of course, an accurate
definition of ‘simplicity’ isvery difficult
togive. Yet smplicity isanimportant cri-
terionfor alegitimate hypothesis.
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PROBABLE QUESTIONS

What isahypothesis? Explain the nature of hypothesis.

What are the various kinds of hypothesis? Explain.

What ishypothesis? What are the conditions of valid hypothesis?
Giveexample—

() Hypothesis concerning Agent.

(i) Hypothesis concerning Coll ocation.

(iii) Hypothesis concerning L aw.

4. Define:

(i) Hypothesis, (ii) Hypothesis concerning Agent, (iii) Hypothesis concerning
law, (iv) Hypothesis concerning collocation, (v) Explanatory hypothesis,
(vi) Descriptive hypothesis, (vii) Analogical hypothesis, (viii) Working
hypothesis, (ix) Vera cause.

pPODNPE
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Write short notes on—

(i) Hypothesis, (ii) Explanatory hypothesis, (iii) Descriptive hypothesis, (iv)
Working hypothesis, (v) Crucial instance, (vi) Vera cause, (vii) Hypothesis
concerning Agent, (viii) Hypothesis concerning Law, (ix) Hypothesis
concerning Collocation, (X) Experimentum crucis.

Answer briefly :

(i) What arethe different forms of hypothesis?

(if) What iscrucial instance?

(iii) What are the stages of hypothesis?

(iv) Statefour conditions of alegitimate hypothesis?

(V) What do you mean by experimentum crucis?

(vi) What are the various kinds of hypothesisaccording to Stebbing.
Distinguish between :

(i) Hypothesis concerning Agent and L aw.

(i) Explanatory and Descriptive hypothesis.

Give answer :

(i) What isthefirst stage of hypothesis.

(if) How many stages of hypothesis are there?

(i) The power of predictionisa— of hypothesis.

(iv) How many typesof verification aretherein ahypothesis?



Unit-1V

MILL'SMETHODS OF
EXPERIMENTAL ENQUIRY

After reading thischapter you will beableto know :

e the nature of experimental method.
e canonsof elimination in scientific enquiry.
e Mill'sfive experimental methods—their nature, advantages and disadvantages.

Inductive Method.

Canonsof Elimination.

The Method of Agreement.

The Method of Difference.

The Joint Method of Agreement and
Difference.

The Method of Concomitant
Variation.

e TheMethod of Residues.

e Introduction :

The ideal of logic is truth. To deter-
mine the truth we need some specialized
methods. Deductive logic is concerned
with formal truth. While inductive logic
isconcerned with material truth for which
itisto enquireinto the complex structure
of the natural phenomena.

Logician Peter Ramus* was the first
to propose the addition of the doctrine of
method in logic. We find three methods
appliedinlogic—

(a) Deductive Method,

(d) Inductive Method, and

(c) Complete Method.

In the process of enquiring truth,
Deductive method isthe analytic method.
Inductive method is called the synthetic
method which is also known as the
method of discovery. And finally
knowledgereachesscientific formonly by
the combination of inductive and
deductive methods. It is called complete
method that culminates in proper
verification.

In this chapter, our discussion will be
concentrated ontheInductiveMethodsonly.

e |nductive Method :

Mill’s method of enquiry isincluded
in the inductive method. The ideal kind
of inductiveinferenceisscientificinduc-
tion. Theaim of scientificinductionisto
establishageneral real proposition. Inor-
der to establish ageneral real proposition
we need to apply some experimental
methods of enquiry.

Mill’s experimental methods of en-
quiry are called the Inductive Methods.
Mill devised the inductive methods to
solve the problem of determining the

**Peter Ramus, who was a victim of the massacre of . Bartholomew was the first to propose the
addition of the doctrine of Method as a fourth part of logical science”
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causal connection. The law of causation
isauniversal law. Itisnot an easy task to
establish cause-effect relation asthe natu-
ral phenomena are intermixed in a very
complex manner. So, in order to mitigate
thisproblem, Mill formulated five experi-
mental methodswhich are also known by
diverse names of Inductive Methods,
““Methods of Determining causal connec-
tion”, ““Methods of Observation and Ex-
periment”’, and above all the ** Methods
of Elimination”.

Mill’s experimental methods are also
known asthe Methodsof Elimination. The
term ‘ Elimination’ means*‘to eliminate”
or “torgect”. Therefore, eliminationim-
pliesrgecting theaccidental and irrelevent
circumstanceswhich arefound in natural
phenomenain determining cause— effect
relation.

Therefore, wefind two aspectsof dimi-
nation—the negative aspect and the posi-
tive aspect. The negative aspect of elimi-
nationimpliestherejection of the acciden-
tal andirrelevent circumstances. The posi-
tive aspect of elimination consistsin the
discovery and proof of causal connection
between facts. This positive aspect of
elimination isthe main objectiveof Mill’s
method of enquiry.

Long before Mill, in the sixteenth
century, the British logician FrancisBacon
also mentioned about these methods.
Bacon applied these methods asaprocess
of discovering acausal connectioninthe
form of atable. Of course, he used the

different methods by other nameslikethe
Table of Presence, the Table of Absence,
the Table of Degreesfor Mill’s methods
of Agreement, Difference and
Concomitant Variation respectively. But
in Mill’s study we find an exclusive and
elaborate account of the experimental
methods.

e Canonsof Elimination :

The aim of scienceisto discover and
find out acausal connection between two
facts. Qualitatively, a cause is the
immediate, unconditional, invariable,
antecedent of the effect and quantitatively
acauseisequal to the effect. The canons
of elimination are based on this
rel ationship between cause and effect.

The following canons of elimination
can be derived from the cause effect
relation—

1. “Whatever antecedent can be left
out, without prejudice to the effect, can
be no part of the cause.”

From the point of view of quality, asit
isaready mentioned, acauseisaninvari-
able, unconditional antecedent of the ef-
fect. It necessarily indicates that if the
causeisfound to be absent then the effect
will also cease to exist. The presence of
effect without the presence of causeisa
sheer impossibility. As such we can con-
cludethat whatever antecedent can beleft
out without frustrating the effect can never
be the cause.

The method of Agreement is
established on this canon of elimination.
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2. *“When an antecedent cannot bel eft
out, without the consequent disappearing,
such antecedent must be the cause or a
part of the cause.”

This canon is also drawn from the
qualitative aspect of the definition of the
cause. From the point of view of quality,
acauseistheinvariableand unconditional
antecedent of the effect. It impliesthat if
the antecedent part iseliminated then the
consequent disappears, then theremust be
acausal relation between them. In other
words if the cause is absent, effect also
must remain absent.

The method of Differenceisbased on
thiscanon of elimination.

3. ““An antecedent and a consequent
rising and falling together in numerical
concomitance areto be held as cause and
effect.”

Thiscanon isdeduced from the quan-
titative aspect of cause. From the point of
view of quantity, cause and effect are
equal. If two events are found to rise or
fall ssimultaneoudly or concomitantly then
we can draw the conclusion that the said
eventsare causaly related. Thismeansthat
if thereisany quantitativevariationinthe
cause, there must beavariation in the ef-
fect also.

Mill’smethod of concomitant variation
isbased onthisprinciple.

4. The above three canons, according
toBain, arethe principal principlesor the
main canons of elimination. Moreover,
Joseph has given another canon of
elimination as given below:

“Nothing is the cause of a phenom-
enonwhichisknown to bethe cause of a
different phenomenon.”

This canon is based on the law of
causation. It showsthat one cause cannot
have many effects. The same cause
producesthe same effect. For example, if
we know that A is the cause of the event
B then A cannot bethe causeof C or D or
E etc.

The method of Residuesis based on
thisprinciple.

Thus, according to Mill these canons
of dimination areused inthefiveinductive
methods. The five methods of induction
areasfollows:

(a) The Method of Agreement

(b) The Method of Difference

(¢) The Joint M ethod of Agreement and
Difference

(d) The method of Concomitant
Variation

(e) The Method of Residues

I. The Method of Agreement

Mill states the Method of Agreement
asfollows:

“If two or more instances of the
phenomenon under investigation have
only one circumstance in common, the
circumstance in which alone all the
instances agreeisthe cause (or effect) of
the given phenomenon.”

If we analyse this method of Mill, we
find that in order to apply the method of
agreement.

(a) Firstly, we have to collect two or
moreinstances of the phenomenon under
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investigation. The number of instances
should be more than one. This method
cannot beappliedto asingleinstance. The
instances are collected by means of ob-
servation.

(b) The collected instances are to be
analysed into different circumstances or
factorsby means of observation.

(c) The circumstances which are not
present invariably areto be eliminated. It
impliesthat al theinstanceshaveonly one
circumstance in common, whilein other
respectsthey aredifferent.

(d) Lastly, the circumstance which is
invariably presentin all theinstancesmust
be the cause or the effect of the said phe-
nomenon. It means, the common circum-
stance in which alone all the instances
agreeisthe cause or the effect of the phe-
nomenon.

For example:
Symbolicexample:

No. of Antecedents Consequents
instances
1st ABCD abcd
2nd AMNO amno
3rd APQR apqr
4th AXYZ axyz

- ‘Alisthecauseof ‘&

In this example, we have taken four
instances under investigation (i.e. two or
more than two). In all the four instances
thereis only one common circumstance,
thatis, ‘A’ whichisfollowed by ‘a’. The
antecedents and consequentsarevarying

in al other respects. Therefore, we can
concludethat ‘A’ isthecauseof ‘a’.

Concreteexample:

Suppose Maariaistheeffect. We have
tofind out the cause of it. For thiswe have
to collect some instances of Malaria pa-
tientsand observe disverse aspects of their
living likedrinking water, daily food habit,
living place, physical exercise etc. On
examination it is found that though they
are having different life styles, yet in one
respect everyone is having the common
factor that they are bitten by anopheles
mosquito. Hence, we can conclude that
thebite of anophelesmosquitoisthe cause
of Malaria

This is an example where we move
from effect to find out its cause. In the
method of agreement we can movefrom
cause to effect also. Let us take an
example:

Suppose wewant to find out the effect
of smoking. For this we are to take few
instances of some smokers. On
examination, we find that though all the
smokers havedifferent health conditions,
yet in one respect they are having the
common problem, that is the heart of
everyone is very weak. As such, we can
concludethat smoking causesweak heart.

In this example, we have proceeded
from causetoits possible effect.

Themethod of Agreement iscalled by
its name because, according to Mill, this
method proceeds by comparing different
instancesto ascertain the circumstancein
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which they agree. Again the proof consists
inthe agreement in only one circumstance
compared with differencein all the other
circumstances. Here the proof is
constituted by the singleness of the
agreement. Therefore, logicians like
Mellone, Coffey etc. call thismethod ** the
method of singleAgreement.”

The canon of Elimination used in

the Method of Agreement :

The method of Agreement isbased on
thefollowing canon of Elimination—

“Whatever antecedent can beleft out
without prejudice to the effect can be no
part of the cause.”

Itimpliesthat if some circumstanceis
left out and yet we find that the given
phenomenon is present, then necessarily
theleft out circumstance can bein noway
causally connected withit. Therefore, if a
particular circumstance is commonly
present with the given phenomenon then
we can say that they are causally
connected.

TheMethod of Agreement isCalled
the M ethod of Observation :

Observation isregul ated perception of
natural events under natural
circumstances. The Method of Agreement
ispre-eminently amethod of observation.
Of course, the scope of the application of
experiment in certain cases cannot be
denied. But all the natural events cannot
be brought under experimentation. For
example, earthquake, flood, drought etc

cannot be experimented under artificial
conditions for which observation is the
only way to carry oninvestigation. To say
that the Method of Agreement is pre-
eminently amethod of observation means
that this method is applied to those cases
mainly where experiments are not
possible. Moreover, thismethod does not
require instances of any special and
definite character, so observation can
supply its instances. Therefore, the
Method of Agreement iscalled themethod
of observation.

Advantages of the Method of

Agreement :

TheMethod of Agreement hasthefol-
lowing advantages—

(a) The Method of Agreement has a
wider and extended scope of application.
Itisavery easy and simple method. As
thismethod is pre-eminently amethod of
observation, it hasawide range of appli-
cation than the methods of experiment.
Again, whatever can be experimented can
also be observed. But whatever can be
observed may not be experimented.
Therefore, the Method of Agreement has
awider scope.

(b) Thismethod enables usto proceed
from the cause to the effect and from the
effect to the cause. Thisadvantage of the
Method of Agreement also follows from
thefact that it isamethod of observation.
By observation we can move from cause
to its effect and from effect to its cause
simultaneoudly. Thismeansto find out the
causal connectionwecan investigatefrom
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both directions, from the causeto the effect
and from the effect to the cause aswell.

(¢) Inany scientific enquiry the method
of Agreement helpsto frame hypothesis
relating to causal connection. Formation
of hypothesisoccupiesanimportant place
in any scientific enquiry. As the method
of Agreement isamethod of observation,
therefore certainty in causal connection
may not be proved by it. By observation,
instancesare collected from natureand one
is to form hypothesis regarding causal
connection. In the later phases, the
hypothesiscan beverified by applying the
Joint Method of Agreement and
Difference.

Thus, this method helps in the
discovery and proof of causal connection.
Assuchit hasagreat suggestive value.

Disadvantages of the Method of

Agreement :

As the Method of Agreement is a
method of observation, itinvolvesall the
disadvantages of the method of
observation. Basically in the application
of this method the following
disadvantages arefound—

(&) Practical Imperfection.

(b) Characteristic Imperfection.

(c) Problemin distinguishing causation
from co-effectsand co-existence.

(a) Practical Imperfection :

Practical Imperfection implies some
practical difficulties involved in the
application of themethod in our life. The
practical problemsinvolvedin thismethod
ae

1. Difficulty of collecting required
instances—

In the Method of Agreement two or
more instances are to be collected by
observation. But there are certain cases
where collection of instancesisto depend
on the mercy of nature as all natural
phenomenado not occur as certainly and
freguently astherising and setting of the
sun. For example, the instances of
earthquake, vol cano eruption etc are some
rare phenomenafor which oneisto wait
indefinitetimeduring hislifetime.

2. Difficulty of correct analysisof the
instances—

As the Method of Agreement is a
method of simple observation, therefore
it suffers from the problem of correct
analysisof the collected instances. Simple
observation can not ensurethe correct and
sufficient analysisof thedata. Thereisthe
possibility of highlighting theinsignificant
factorsby throwing asidetherelevant fac-
torsof cause-effect relationin thismethod.

Thus, we can see that the Method of
Agreement isvitiated by practical imper-
fection. But this problem can beremoved
to certain extent by the multiplication of
instances. If the number of instances can
be increased and a common antecedent
circumstance can be found out then the
probability of that common antecedent
being the cause becomes high. Of course,
the problem of the collection of datawhich
depends on the mercy of nature cannot
beremoved. Moreover, even after the ap-
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plication of certain remedies we can not
say that the method of Agreement can be
totally freefrom practical imperfection.

(b) Characteristicl mperfection :

The characteristic imperfection of the
Method of Agreement isthe limitation of
the method rooted in the very character
or the nature of this method. This defect
isinherent in thismethod.

The characteristic imperfection of the
Method of Agreement is all about the
possibility of the plurality of the causes.
According to thedoctrine of the plurality
of the causes, the same effect can be
produced by different causes on different
occassions. But from the scientific point
of view, the doctrine of the plurality of
the causes can not be accepted. The
possibility of this doctrine frustrates the
Method of Agreement.

For example, suppose aman isfound
to have taken wine with water and he is
found in an intoxicated mood.

The second man hastaken whisky with
water and he is al'so found in an intoxi-
cated mood.

The third man has taken brandy with
water and he is also found in an
intoxicated mood.

By applying the Method of Agreement
we find that water is the cause of
intoxication. But we know it well that
water can not be the cause of someone's
intoxicated mood. Only thediversethings
used with water like wine, whisky, brandy
etc are the causes of the said occurence.

That means the plurality of causes may
spoil the method of Agreement.

In order to overcome the problem
associated withit, we havethefollowing
remedies—

1. Themuiltiplication of instances.

2. Theapplication of the Joint Method
of Agreement and Difference wherever it
is possible. In the Joint Method of
Agreement and Differencewerequireone
set of positive and one set of negative
instances. If thismethod can befruitfully
used then the conclusion becomes highly
probable.

(c) Problem in distinguishing
causation from co-effect and co-
existence:

According to the Method of
Agreement if two events are invariably
found to be present or they areinvariably
succeeding one another then they are
causally connected. But from thiswe can
not say that the invariable antecedent is
the cause of the invariable consequent.

For example, ‘day’ is the invariable
antecedent of ‘night’. But from this we
can not say that ‘day’ is the cause of
‘night’. In fact ‘day’ and ‘night’ are the
co-effectsof the same causei.e. therota-
tion of the earth onitsown axis.

Thus, we can say that the Method of
Agreement cannot precisely distinguish
causation from co-effects and co-
existence.

e The Method of Difference:
TheMethod of Differenceis stated by
Mill asfollows:
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“If an instance in which the phenom-
enon under investigation occurs, and an
instance in which it does not occur, have
every circumstancein common save one,
that one occuring only in the former; the
circumstance in which alone the two in-
stancesdiffer istheeffect, or the cause, or
an indispensable part of the cause of the
phenomenon.”

The analysis of the Method of
Differencerevealsthefollowing points—

(@ In this method two instances are
collected. Of these two instances one is
positiveinstance, whilethe other instance
isnegative. Here, wefind that in the posi-
tive instance the phenomenon under in-
vestigation ispresent and in the negative
instance the phenomenon under investi-
gationisabsent.

(b) The two instances have their own
definite nature. These instances differ in
respect of the presence of acircumstance
inthe positiveinstance and absence of the
circumstancein the negativeinstance. In
all other respects, thesetwo instancesare
same.

(c) Thediffering circusmstanceisthe
cause or effect or the indispensable part
of the cause of the phenomenon under in-
vestigation.

- 'F isthe cause of the‘f’

In this example two instances are
taken, where oneispositive and the other
iS negative instance. In these two in-
stances, other than one circumstancei.e.
‘F and ‘f’ in antecedent and consequent
respectively, al the other circumstances
aresameand identical. Inthe positivein-
stance aong with other circumstances‘F
and‘f’ arepresent. Inthenegativeingtance
other than‘F and‘f’ all the other circum-
stances are present. Therefore, we can
concludethat ‘F isthe causeof ‘f’.

Concreteexample:

Suppose a bell isrung in ajar filled
with air. Then the sound of the bell will
be heard. On the otherhand, if the bell is
rung in avacuum no sound will be heard.
Thismeans, the presenceof air isthe cause
of hearing sound.

Formsof Method of Difference:

The method of Differenceisfoundin
two forms. According to thefirst form of
it, the positive instance is stated first and
the negativeinstanceisstated next. In such
case, in the negativeinstance an anteced-
ent circumstance which is present in the
positiveinstanceiseliminated. Assuch, a
circumstance is seen to be absent in the
consequent.

For example:
Symbolicexample: For example:
No. of |Antecedents|Consequentd | /1St&nces |Antecedents | Consequents
instances Positive ABC abc
1st Positive | ABCEF abcef Negative BC bc
2nd Negative] ABCE abce . “Aisthecauseof ‘a
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According to the second form, the
negative instance is stated first and the
positive instance is stated next. In such
case, in the positive instance a circum-
stance is added to the antecedents and
necessarily acircumstance has also been

added to the consequent.
For example:
Instances |Antecedents | Consequents
Negative BC bc
Positive ABC abc

- "A’and'a arecausally connected.

TheMethod of Differenceiscalled by
this name because in this method two in-
stances are compared and we find that
they differ only in onerespect. Itisto be
noted that there should be difference only
in one circumstance between thetwo in-
stances. Therefore, logicianslike Méellone,
Coffey etc called this method as the
“Method of Single Difference’.

Canon of Elimination used in this

method :

Thecanon of Eliminationwhichisused
inthe Method of Differenceis—

“When an antecedent can not be |eft
out without the consequent disappearing,
such antecedent must be the cause or a
part of the cause.”

We know that cause is antecedent and
effect is consequent. Causeisinvariably
present as antecedent to the effect. If an
antecedent is eliminated and
simultaneously the consequent does not
disappear then we are to concludethat the

left out antecedent cannot be the cause or
the part of the cause. And if with the
elimination of the antecedent, the
consequent isalso eliminated then that part
must be the cause or the part of the cause.

The Method of Difference is the

Method of Experiment :

TheMethod of Difference essentially
depends on experiment. Therefore, Mill
called this method as the method of
Experiment. Inthe Method of Difference
we need two instances. Of these two
instances, one is positive instance while
the other isnegativeinstance. Thismeans
that in the positive instance, the
phenomenon under investigationisfound
to be present and in the negative instance
the phenomenon under investigation is
found to be asbent.

The two instances should be samein
all circumstances excluding one
circumstance. Simple observation can not
furnish theinstances of thisspecial kind.
Itispossibleonly by meansof experiment.
Because, in experiment one can precisaly
and correctly analyse the dataof positive
and negative instances in an artificial
condition. Therefore, the Method of
Difference is called the Method of
Experiment.

Again though this method is pre-
eminently amethod of experiment, there
is scope of applying observation in this
method. But a careless application of
observation in the Method of Difference
may lead to thefallacy of ‘ post hoc ergo
propter hoc'.
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Advantages of the Method of
Difference:

According to Mill, the Method of
Difference is the best method of al the
methods of experimental enquiry. Asitis
amethod of experiment, thereforeall the
advantages of the method of experiment
are present in this method. Besides, the
other advantages of the Method of
Differenceareasfollows-

1. The application of the Method of
Differenceisvery simple. Itisbecausein
order to find the cause effect relation, only
twoinstancesarerequired. Thesetwoin-
stances are sufficient for determining the
cause effect relation.

2. TheMethod of Difference can lead
to certain conclusion because it is pre-
eminently amethod of experiment. Inthis
method we can prove causal cannection.
Therefore, it is considered as the best
method of experimental enquiry.

3. Inthe other methods of experimen-
tal enquiry also if experiment can be ap-
plied then the Method of Difference can
function effectively. For example, the
Method of Agreement that yeilds us the
idea of cause effect relation can aso be
verified and proved by the Method of
Difference.

Disadvantagesof theM ethod of Dif-

ference:

TheMethod of Differenceisbasically
amethod of experiment. Therefore, al the
limitations of experiment areinvolved in

the Method of Difference. Thefollowing
are some of the disadvantages of the
Method of Difference—

1. The application of the Method of
Difference is very troublesome. In this
method two instances arerequired, where
oneis positive and other is negative. In
thesetwo instances other than onecircum-
stance, in al other circumstances there
should be agreement. Itisconsiderably a
difficult task to collect such instances
which areregulated by experiment.

2. Asit is primarily a method of ex-
periment, therefore we can pass from
cause to effect but can not pass from ef-
fect to cause in thismethod.

3. TheMethod of Differenceisnot to-
tally freefrom the difficultiesarising out
of the plurality of causes. Here we can
provethat a particular event isthe cause
of aparticular effect. But from it we can
not prove that the said cause is the only
cause of the effect. In other cases, some
other event may be proved as the cause.
Therefore, we can say that the Method of
Difference can prove a cause but not the
only cause.

4. The Method of Difference can not
distinguish between the cause and a
condition. Inthe application of the Method
of Difference it is seen that a particular
element takesaleading roleinfunctioning
the effect. But that particular element can
not be considered as the whole cause of
the effect. For example, adish can not be
tasty without the adequate quantity of salt.
But the adequate quantity of salt is just
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oneof theconditionsof atasty dish. Other
conditionslikerequisitequantity of spices,
cooking in required hest, the appetite of
the eater etc. are also indispensable
components of the cause.

5. A careless application of the Method
of Difference may lead to the fallacy of
post hoc ergo propter hoc or the fallacy
of taking any immediate antecedent to be
the cause.

6. Asthe Method of Differenceis pri-
marily amethod of Experiment, therefore
the scope of the application of thismethod
isvery limited.

e TheJoint Method of Agreement
and Difference:

Mill statesthe Joint Method of Agree-
ment and Difference asfollows-

“If two or moreinstancesinwhichthe
phenomenon occurs have only one cir-
cumstance in common, whiletwo or more
instancesinwhich it does not occur have
nothing in common save the absence of
the circumstance, the circumstance in
which alonethetwo sets of instances dif-
fer isthe effect or the cause or an indis-
pensable part of the cause, of the phenom-
enon’.

If this definition of Joint Method of
Agreement and Difference is analysed,
then wefind the following points—

1. Firstly, two setsof instancesare col-
lected by observation. There should be
two or more than two instances in each
set. Though this method is basically a
method of observation thereisthe scope
of application of experiment.

2. Secondly, of these two sets of
instances, one set consists of positive
instances while the other consists of
negativeinstances. Only onecircumstance
iscommon inthe set of positiveinstances
in which the phenomenon under
investigation is present. Again, in the set
of negative instances in which the
phenomenon under investigationisabsent,
that common circumstanceis absent.

3. Finaly, thetwo setsof instancesare
compared and analysed. On the basis of
agreement in respect of presence andin
respect of absence, we can conclude that
two thingsare causally connected.

For example:
Symbolicexample:
No.of | Setof positive | Set of negative
instances instances instances
1st ABC — abc | BCD - bcd
2nd ADE — ade | DEF — def
3rd AFG — afg | FGH — fgh

- ‘Alisthecauseof ‘&

In this example, two sets of instances
are taken. One set is positive while the
other set of instancesisnegative. In each
set threeingtancesaretaken. Indl thethree
instances of the positive set wherethecir-
cumstance ‘A’ is present in the anteced-
ent, circumstance‘a isalso presentinthe
consequent. In all the three instances of
the negative set, along with the absence
of thecircumstance* A’ in the antecedent,
circumstance‘a isalso absentinthe con-
sequent. Therefore, we can conclude that
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‘A’ and ‘@ are causally connected or one
istheindispensable part of the other.

Concreteexample:

Malariaispresent in the placeswhere
there are anophelesmosquitoes. Again, in
the places where there are no anopheles
mosquitoes, Malariaisabsent. Therefore,
on the basis of this observation we can
conclude that anopheles mosquito isthe
causeof Malaria.

In this example, the presence of
Malaria along with the presence of
anopheles mosquito is the positive
instance. And the absence of Malaria
along with the absence of anopheles
mosquito isthe negativeinstance.

So, on the basis of the agreement of
the circumstancein the positiveinstances
and the agreement in absence of the cir-
cumstance in the negative instances,
anopheles mosquito is considered as the
cause of Malaria. Therefore, it isan ex-
ample of the Joint Method of Agreement
and Difference.

Thismethodiscalled the Joint Method
of Agreement and Difference because
two setsof instancesaretaken. Here, one
positive set of instances is taken where
thereisthe agreement of one circumstance
inall theinstances. In the negative set of
instancesthereisagreement in absence of
that circumstancei.e. in both the anteced-
ent and consequent the same circumstance
isfound to be absent.

In other words, in thismethod wefind
““agreement of presence’” of the positive
instancesand ‘* agreement of absence’”’ of

the negative instances. By this double
method of agreement of absence and
presence, cause-effect relation is
established. Therefore, itiscalled “The
Double Method of Agreement’”. Mill
himself is of the view that thismethod is
not an independent and distinct method
of proof. Thismethod, according to Mill,
isthe extension and improvement of the
Method of Agreement.

Sometimes this method isalso called
“The Indirect Method of Difference”,
because the negative instances are
obtained not by experiment, but indirectly
by showing what would be the result if
experiment could be made.

The canons of Elimination used in

thismethod :

The Joint Method of Agreement and
Difference is established on two canons
of Elimination—

Firgly : "“Whatever antecedent can be
left out without prejudice to
the effect, can be no part of
the cause.”

Secondly: **When an antecedent can not

be left out without the

consequent disappearing,

such antecedent must be the

causeor apart of the cause.”

In the Joint method of Agreement and

Difference two sets of instances are

collected. Therefore, for the two sets of

instances two canons of elimination are
used.

In this method, for the positive and

negative instances the first and second
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canons of elimination are applied
respectively. To sum up thesetwo canons,
it can be said that, if the causeis present,
the effect will also be present and if the
causeisabsent theeffect will alsoremain
absent.

Advantages of the Joint M ethod of

Agreement and Difference:

The Joint Method of Agreement and
Difference hasthefollowing advantages—

1. First, asthis method is primarily a
method of observation, therefore we can
passfrom causeto effect and from effect
to cause. Moreover, the cases in which
experiment is not possible, there is the
scope for the application of the Joint
Method of Agreement and Differencefor
determining the causal connection.

2. The Method of Agreement merely
suggests but cannot provethe cause-effect
relation. The Joint Method of Agreement
and Difference can confirm the cause-
effect relation very effectively becausethe
negative set of instancesplaysavita role
init.

3.Astherearetwo setsof instancesin
this method, it is more or less free from
thedifficulty arising out of the possibility
of the plurality of causes.

4. The scope of application of this
method isvery wide, asit isamethod of
observation.

Disadvantages of the Joint M ethod

of Agreement and Difference:

The Joint Method of Agreement and
Difference has the following
disadvantages:

1. The Joint Method of Agreement and
Difference is primarily a method of ob-
servation. Therefore, al the demerits of
observation arefound in thismethod. For
example, the actual cause may be hidden
and there isthe possibility of taking any
condition as the whole cause of the ef-
fect. As such in this method there is the
possibility of thefallacy of Non-observa-
tion.

2. Thismethod isnot totally freefrom
the difficulties arising from insufficient
analysisand plurality of causes.

3. The Joint Method of Agreement and
Difference cannot properly distinguish
causation from co-existence.

4. The application of the Joint Method
of Agreement and Difference requires
much labour and time. Though the posi-
tiveset of instancescan beeasily collected,
itisvery tough job to collect the negative
instances.

Intheconclusion it can be said that the
possibility of the causal connection be-
tween two eventswhichisdetected by the
Method of Agreement isconfirmed by the
Joint Method of Agreement and Differ-
ence. Yet the conclusion found in this
method always remain uncertain because
itisbasicaly amethod of observation. But
wecan say that itisamorereiable method
than the Method of Agreement and cer-
tainly an improvement upon the Method
of Agreement.
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e The Method of Concomitant
Variation :

Mill statesthe M ethod of Concomitant
Variation asfollows:

“Whatever phenomenon variesin any
manner whenever another phenomenon
variesin some particular manner, iseither
acause or an effect of that phenomenon,
or isconnected with it through somefact
of causation” .

If weinterpretethisdefinition of Mill,
then we find the following points of the
Method of Concomitant Variation—

1. Firstly, two phenomenaareto be ob-
served.

2. Secondly, we have to analyse the
two phenomena. Onandysis, if itisfound
that the phenomena vary together, then
from the experience of their co-variation
it can be concluded that the phenomena
are causally connected.

Variation may be of two types:

(a) Direct Variation

(b) InverseVariation

(a) Direct Variation :

In a variation if the antecedent in-
creases, then the consequent alsoincreases
and if the antecedent decreases, the con-
sequent also decreases then it is called
Direct Variation.

For example:
Symbolicexample:
No. of Antecedent Consequent
instances
1st A BC a bc
2nd A,BC a,bc
3rd A_BC a,bc

- ‘Alisthecauseof ‘a

Concreteexample:

Theincrease of heat isfollowed by the
riseof mercury inthethermometer. Again
the decrease of heat isfollowed by thefall
of mercury inthethermometer. Therefore,
we can conclude that the increase or de-
crease of heat is the cause of therise or
fall of mercury inthe thermometer.

(b) InverseVariation :

In a variation, if the antecedent
increases, the consequent decreases and
if the antecedent decreases, the
consequent increases, then it is called
InverseVariation.

For example:
Symbolicexample:
No. of Antecedent Consequent
instances
1st A'BC abc
2nd A*DC adc
3rd AT™FG a—fg

- 'Alisthecauseof ‘a

Concreteexample:

The moreisthe supply of acommod-
ity, thelessisthe price of that commodity.
Similarly thelessisthe supply of acom-
modity, the moreisthe price of that com-
modity. Therefore, the increase or de-
crease of supply isthe cause of rise or fall
inthe price of the commodity.

Thesetwo typesof variation show that
the Method of Concomitant Variation is
not a new method. It isamodified form
of the Method of Agreement or the
Method of Difference.
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When the accompanying circum-
stancesaredifferent, then thismethodisa
modified form of the Method of Agree-
ment because the agreeing circumstance
isfound through observation only. When
the accompanying circumstances arethe
same then this method is the modified
form of the Method of Difference. Here
the circumstancethat differscan befound
only through experiment.

Therefore, the M ethod of Concomitant
Variationissaid to beamodified version
of the Method of Agreement or the
Method of Difference.

Special Feature of the Method of

Concomitant variation :

Thismethod isapplicableto those cases
where complete elimination is not
possible. There are certain causes which
cannot bewholly eliminated. These causes
are called by Mill permanent causes. For
example, heat, gravitation, pressure of
atmosphere etc. are some permanent
causeswhich can not betotally eliminated
but can only be quantitatively measured.
In these cases only the Method of
Concomitant Variation can be effectively
employed to find the causal connection
among the natural phenomena.

Again, inorder to determinethe causal
connection by quantitative variation, only
thismethod isof great use. Other methods
of experimental enquiry can not function
effectively in such cases. Therefore,
Mellone is of the view that ““ A special
case for its application is when the

phenomenon goes through periodic
changes, i.e. alternately increases or
decreases of which tides are the most
obviousexample’ .

Advantages of the Method of Con-

comitant Variation :

The advantages of the Method of
Concomitant Variation areasfollows:

1. Inorder tofind the causal connection
related to permanent causeslike pressure,
heat, gravitional force etc., only the
Method of Concomitant Variation can
effectively be applied.

2. While the other methods of
experimental enquiry are qualitative, the
Method of Concomitant Variation isthe
only guantitative method. So, in order to
find out the quantitative relation of cause
and effect thismethod is of great use.

3. This method can be used as
supplementary to other methods.

Disadvantages of the Method of

Concomitant Variation:

The disadvantages and limitations of
the Method of Concomitant Variation are
asfollows:

1. Thismethod can not be applied out
sidetherangeof our observation. Noticing
the variation of two phenomenais matter
of our observation. But when avariation
takes place beyond the range of our
observation, then this method cannot be
applied. Therefore, it hasalimited scope
of application.

2. The Method of Concomitant
Variation is applicable to quantitative
aspect only and not in anyway to
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qualitative aspect of any variation. Butin
certain cases we find that the qualitative
variation determines the cause-effect
relation. In such cases this method is of
No use.

3. Thismethod is amodified form of
the Method of Agreement or the Method
of Difference. If itisamodification of the
Method of Agreement then it is vitiated
by the defect of this method for which it
remains probable only. Again, if itisa
modified form of the Method of
Difference, thenitisvitiated by the defect
of this method by confining its limit of
application.

In the conclusion it can be said that
inspite of the above defects the Method
of Concomitant Variation plays a
significant rolein scientificinvestigation.

e TheMethod of Residues:

The Method of Residues is stated by
Mill asfollows:

“* Subduct from any given phenomenon
such part asisknown by previousinduc-
tion to bethe effect of certain antecedents
and theresidue of the phenomenonisthe
effect of the remaining antecedents.”

Theanaysisof thismethod reveal sthe
following points:

1. A complex event or effect is caused
by agroup of antecedents.

2. From previousinduction, we know
that certain partsof the complex event are
caused by certain antecedents.

3. The known parts of the complex
event areto be subtracted from thewhole
complex event and then we can conclude

that the residue of the complex effect is
the effect of the remaining antecedent.

For example:
Symbolicexample:
Antecedent Consequent
ABC abc
BC bc

- ‘Alisthecauseof ‘a

In this example, it is known from
previousinductionthat ‘B’ isthe cause of
‘b or ‘C’ isthe cause of ‘c’. Therefore,
the remainder ‘A" will be considered as
thecauseof ‘d.

Concreteexample:

A tin containing petrol weighs 30
kilograms. From our previous knowledge
it is known that the tin contains 25
kilograms of petrol. By applying the
Method of Residueswe can concludethat
thetin weighs5 kilograms.

The canon of Elimination used in

the Method of Residues:

In order to apply the Method of Resi-
dues the following canon of elimination
isused—

“Nothing is the cause of a phenom-
enon which isknown to bethe cause of a
different phenomenon” .

According to the Law of Causation,
one cause cannot have many effects. One
cause can produce one effect only. There-
fore if something is known as the cause
of an effect or some part of the event, then
the said cause cannot be the cause of any
other event.
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The Method of Residues is based on
this canon of elimination.

Advantages of the Method of

Residues:

The advantages of the Method of Resi-
duesareasfollows:

1. The Method of Residues helps ex-
tensively inany discovery. Specificaly in
astronomy and chemical sciences, this
method helps widely to discover many
new things.

2. Thisisthe only method for deter-
mining the causal relation between acom-
plex cause and acomplex effect. Itissig-
nificant becauseif we havethe knowledge
of some part of a complex phenomena,
then to find out the knowledge of the re-
maining part thismethod can function ef-
fectively.

3. By the Method of Residueswe can
passfrom causeto the effect and fromthe
effect to the cause.

4. All inductive methods arein one or
other way, dependent on the Method of
Residues.

Disadvantages of the Method of

Residues:

Inspite of some advantages of the
Method of Residues, it hascertain limita-
tionsalso—

1. Themethod of Residues cannot ini-
tiate any scientific enquiry, because this
method requires previous knowledge of
the cause or effect for its application. It
cannot function asthefirst step of scien-
tificenquiry.

2. Theinstancesof the Method of Resi-
duesarecollected both by observation and
experiment. It theinstances are collected
by observation then it becomes probable
only. Again, if theinstances are collected
by experiment then thereisthe possibility
of mistaking a condition for the whole
cause.

3. The application of this method is
very limited. This method is applicable
only to the homogeneousintermixture of
effects. In case of the heterogeneous in-
termixture of effects this method cannot
be applied.

Assessment of Mill's Methods of

Experimental Enquiry

Mill’s methods of Experimental
Enquiry occupy avery significant place
in any research work or in scientific
enquiry. It has great contemporary
relevance for the research of many
unexplored phenomena.

But Mill’s methods of Experimental
Enquiry have certain limitations. Very
specifically thecriticsare of theview that,
if these methods had been developed
before the dawn of modern science, say
before the publication of Newton's
“Principia’ (1687), Mill’s Inductive
methods would have carried a great
significance. But Mill’swork isdated mid
19th century, when scientific development
reached afar devel oped stage than that of
Mill’swritings.

Mill’s methods are meant for finding
out the causal connection among the
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natural phenomena. Mill claimed that
these methods are capabl e of determining
the cause-effect relation. Long beforeMill,

Key words
Experimental Method.
Elimination, Phenomenon
Circumstance, Causal relation

Bacon was also of the similar view that
these methods can function effectively to
find out the cause-effect relation. But a
careful analysis shows that, the success

of these methods, to a large extent,
depends on the efficiency of the person
who applies them. These methods
themselves are not sufficient. Had they
been sufficient in themselves many
unexplicated mysterieswould have been
explored. For example, till date the exact
cause of why cancer is caused, could not
be discovered.

Yet Mill’sInductivemethodshave great
suggestive value, for these methods are
involved with the material truth whichis
the key of any inductive enquiry.

SUMMARY

Theaim of scientificinductionisto establish ageneral real proposition. According
to Mill, there are five methods, which are known as ** Inductive Methods” or the
“Methods of Experimental Enquiry”’, which are devised to establish a causal
connection among facts. These five methods are:

(a) The Method of Agreement
(b) The Method of Difference

(c) The Joint method of Agreement and Difference
(d) The Method of Concomitant Variation.

(e) The method of Residues

But it isnot an easy task to determine the causal connection among the natural
phenomena. For this, there are four canons of elimination which are positively used
to concentrate on the relevant things and negatively used to eliminate theirrelevant

thingsinvolvedinthe causal connection.

These methods are applied by following diverse norms and as such, they have
different application procedures, different advantages and disadvantages etc. Though
these methods hel p in many scientific research and general investigation to fulfil in
meeting its end, yet these methods themselves are not sufficient. The skillfulness,
efficiency of the user of these methods, are also of agreat concern for the success of

these methods.
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PROBABL E QUESTIONS

Givebrief answer of thefollowing :

(& How many Experimental methods are recognised by Mill? What are they?
(b) What, according to Mill, arethetwo principal Experimental M ethods?
(c) What isthegoal of Mill’sInductive M ethods?

(d) What ismeant by the Canon of Elimination?

(e) Isthe Method of Residues deductive?

() How many instances are required for the method of Difference?

(g) What is** Post hoc ergo propter hoc?

(h) Isthe conclusion of the Method of Agreement certain?

(i) Onwhich Canon of Elimination isthe method of Difference established?
() What do you mean by Direct Variation?

Giveexamples:

(@ Inversevariation. (b) Post hoc ergo propter hoc.
(¢) Themethod of Difference. (d) The method of Residues.
(e) Characteristic Imperfection.

Write short notes:

(& Themethod of Concomitant Variation.

(b) Direct Variation. (c) Canonsof elimination.

(d) Practical Imperfection. (e) Post hoc ergo propter hoc.

Answer thefollowing—

(8 How many canons of Elimination are there and what are they?

(b) Explainthe Method of Agreement with example.

(c) Writethree disadvantages of the Method of Agreement by mentioning their
remedies.

(d) What do you mean by the Method of Difference?Why isit caled the‘ method
of Discovery”?

(e) Explainthe Method of Concomitant Variation with example.

() What do you mean by the Method of Residues? Isit a special form of the
Method of Difference.

(9) Explain with suitable example the Joint method of Agreement and
Difference.

(h) Write two advantages and disadvantages of the method of Concomitant
Variation.

(i) “Themethod of Differenceisbasically amethod of experiment’ —elaborate.

() Isthe Method of Residues deductive? Discuss.



REALISM :
NAIVEAND SCIENTIFIC

After going through thisunit you would be ableto learn:
® Realism and itskinds.

® NaiveRealism
® ScientificRealism

Inthefirst year course we studied the
nature and the characteristicsof Realism.
Wedid aso mention that realismisof four
kinds. In this chapter, wewill discusson
Naive or Popular Realism and Scientific
Realism of John Locke.

® Naiveor Popular Realism:
Naive or Popular Realism is the
simplest form of Realism. As one of the
typesof Realism, the central themeof itis
that the object of knowledge is
independent of the knower’s mind. The
knower of the objects, knows something
directly with all its qualities. The nature
of the known object is exactly similar to
the way the knower knows it. There is
nothing to intervenethat functionsasthe
mediator between the knower and the
known object. The object of knowledge
is exactly reflected before us as like as
somethingisseenin front of amirror.
Durant Drake (1878-1933), issaid to
have used theterm Naive Realism for the
first time in his book "Invitation to

Philosophy’’, which was published in
1933. The main theme of Naive Realism
isthat the object of knowledge, alongwith
its qualities like colour, taste, smell,
extension, length etc. has its existence
independent of knowing mind. Itiscalled
Naive Realism becauseit isthe common
senseview about the external worldinthe
most unphilosophical manner.

Naive Realism, istherefore, al about
the idea of the external object which an
ordinary man possesses. Therefore R.W.
Sellers (1912-89) has regarded Naive
Realism as Popular Realism and Natural
Realism as well. He says that we obtain
knowledge as a result of the direct con-
tact between the object and senses. The
nature of the external object isexactly the
same, the way inwhich our sense organs
giveinformation about them. Therefore,
sometimes, this form of realism is aso
called asDirect Realism.

Naive Realism believesin an externa
world constituted by matter. Any
proposition related to thismaterial world
brings forth the sense experiences of the
particulars. Itisnot that these particulars
exist only because we experience them.
They will not cease to exist irrespective
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of our perception of them. Therefore, the
existence of the external world is
independent of the knower’smind.

Following are some of the characteris-
ticsof naiveor popular realism:

(i) The object of knowledge is
independent of the knower’s mind. The
existence of an external object does not
depend on the knowledge of it by any
knower. An object will continue to exist
with all its qualities with or without any
interference on it by the knower.

(ii) Thereisan externa world outside
our mind.

(iii) We obtain knowledge of the ex-
ternal world by perception. The nature of
the external world is exactly same asthe
way aperceptor perceivesit. That means
an object isthat what it appearsto be.

(iv) The knowledge of the external
world ispossible because of the qualities
of the particular objects. The qualities of
the objects are the inherent properties of
them. The diverse qualities of an object
like colour, taste, smell, extension, length
etc. all are independent of the knower’s
mind.

(v) The relation between the knower
and the known isadirect relation. There
isnothing that intervenes our knowing of
any object.

(vi) The object of our knowledge pro-
duces sensation in us. The sensation of
an object issimilar to everyone.

(vii) Naiverealism supportsthe corre-
spondencetheory of truth.

Thesignificanceof Naiverealismlies
inthefact that it triesto give aphilosophi-
cal basis of the common sense view re-
garding the nature of the external world.
But thisform of realismiscriticisedona
number of grounds:

(i) Naive Realism givesover emphasis
on perception. The over emphasis on
perception isthe repetition of the mistake
commited by the Greek Sophist. All the
limitations of the perceptual knowledge
occur inthisform of realism.

(i) Naiverealism cannot explain error.
illusions. hallucinations etc. For example,
to see a snake in a rope, refraction etc.
cannot be explained by naiverealism

(iii) As it depends on perceptual
knowledge, the universalizability of
knowledge is robbed by naive realism.
Individual experiences of qualities are
relative. Naiverealism commitsaserious
mistake by giving the individual
knowledge auniversal status.

(iv) Naiverealismrefusesto accept the
subjective aspect of knowledge. But inthe
knowing process both subjective and
objective aspectshavetheir ownrole.

(v) According to Naive Realism, the
knowledge of the external worldiswholly
independent of the knower’smind. But it
is not correct. The knowledge of the
external world producesidea or concept
in our mind. Similary, we obtain
knowledgefrom theideasor the concepts.

Thus we can see that naive realism,
though it claimsto be the common sense
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view of the external world, isnot agood
philosophical theory. From the point of
view of philosophical knowledgeitisa
very weak theory.

® Scientific Realism:

Scientificrealismisaform of realism
established by British philosopher John
Locke. Theorigin of scientificrealism has
come with a negative approach by
criticising thelimitationsof naiverealism.
Asakind of realism, scientific realism be-
lievesin the existence of an external world
independent of the knowing mind. Locke
in his analysis, tries to give a scientific
account of the experience of the external
world.

Locke is an empiricist philosopher.
Lockeinhisbook ** An Essay Concerning
Human Understanding’’, givesadetailed
analysis of the nature of knowledge. In
thiscontext, Locke analysesthe nature of
the external object and its relation to the
knower. Locke tries to explain the
relationship between the knower and the
known object scientifically. That iswhy
Locke's version of realism is known as
scientificrealism.

According to thistheory of Locke, we
can not know an object directly. We can
have knowledge of an object only by the
copy or image or representation of the
object. We can know an object by the
qualitiesit possesses. But all thequalities
of an object are not independent of the
mind. Some qualities are the inherent
propertiesof an object, whereas, someare

dependent on the mind or the conscious-
ness of the knower. AsLocke' stheory is
based on an analysis of the qualities of
theexternal objects, therefore, sometimes
itisalsoknown ascritical realism.

It is already mentioned that, we can
know an object only by its qualities.
According to Locke qualities are of two
types:

(@) Primary qualities.

(b) Secondary qualities.

The qualitieswhich areindependent of
the knowing mind or the qualitieswhich
are objective properties of an object are
called the primary qualities. For example
extension, weight, divisibility, motion etc.

Onthe other hand, the qualitieswhich
are not independent of the knowing mind
or the qualities which are the subjective
properties of an object are called the
secondary qualities. For example, taste,
colour, smell etc. of an object.

Thus it can be seen that primary
qualities and the secondary qualities are
not same. Some of the basic distinctions
between thesetwo are :

(i) Primary qualities are the inherent
properties of an object. They are the
fundamental qualities of an object in the
sensethat they arethe objective qualities
and the necessary properties of an object.
Ontheother hand, secondary qualitiesare
not fundamental to an object since they
depend on the knower’s mind.

(i) Primary qualities remain
unchanged through all the changes of time
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and place. For example, the shape,
extension etc. of an object remain
unchanged in all occassions. But
secondary qualities may be changed from
person to person, from placeto place. For
example, the taste or smell of an object
may vary from person to person.

(iii) According to Locke, the external
objects are the main shelter or the abode
of theprimary qualities. Ontheother hand,
both the external object and the knower’s
mind are the shelter or the abode of the
secondary qualities.

(iv) Primary qualities reflect the idea
of the mind directly becausethey arethe
unchanging properties of something. But
secondary qualitiesmay appear differently
to different individuals. Locke is of the
view that secondary qualities are some of
the sensations generated by the primary
qualities.

(v) Since the primary qualities are
objective, therefore they can only
determinetheoriginal nature of an object.
But secondary qualities are mind
dependent. Therefore, they can not
determine the exact nature of an object.

Thus Locke, by distinguishing
between primary qualitiesand secondary
qualities, givesascientific interpretation
of the nature of the external objects. He
does also opine that we can know an
object only by the representation or copy
of the object. Therefore Locke sscientific
realism is also regarded as
Representationalism.

Some of the main characteristics of
scientific realism of Lockeare:

() Liketheother formsof realism, sci-
entific realism al so assertsthat the object
of knowledge is independent of the
knower’smind.

(i) We can not know an object directly.
We can know it by its qualities. Primary
qualitiesareindependent of theknower’s
mind. On the contrary, secondary quali-
tiesare mind dependent.

(iii) We can not see an object. We can
see only the copies or images of the
objects.

(iv) The process of knowledge is to-
tally an independent process. The nature
of an object is not affected by this pro-
cess. Only copies or images are affected
by this process.

(v) According to scientific realism
knowledgeisanindirect process. Itisin-
direct inthe sensethat the object of knowl-
edge can not be comprehended by the
knower. Only the copy or image of an
object is known by the knower.

(vi) The original nature of an object
can be manifested by the primary quali-
ties only, because they are the unchang-
ing and objective properties of an object.

Thusinthescientificrealism of Locke
we see that an object remains unknown
and unknowable. Our mind or
consciousnessfunctionslikeascreen. The
subject matter of our knowledge is
mirrored on this screen and reflected in
the form of ideas. Therefore, knowledge
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can be obtained by the representations of
the external objects. Thusthe possibility
of direct knowledgeisruled out by L ocke.
Therefore, knowledge is an indirect
process.

® Criticism:

(i) According to L ocke, theknowledge
of the external object is unknown and
unknowable. Thus, we can seethat L ocke
restrictsthelimit of knowledgeand closes
the door of certainty of knowledge
permanently.

(i) According to Locke, the
correspondence of an object to itsideas,
gives knowledge. If there is no
correspondence of the object to itsideas
then knowledgeisproved to befalse. But
Locke is of the view that we can not
percieve athing directly. If it isthe case
then how can we verify whether thereis
any correspondence between the object
of knowledge and itsideas? As such this
theory can not distinguish between truth
and falsity of knowledge.

(iti) Locke's distinction between
primary and secondary quality is not

satisfactory. As George Berkeley has
remarked, likethe secondary qualities, the
primary qualitiesare also mind dependent.
For example, theweight of an object varies
fromindividual toindividual.

(iv) Locke' sscientificredismdividesthe
worldinto two parts—objectiveworld and
the subjectiveworld. But hefail sto engul f
a bridge between these two worlds by his
vain attempt by theimages of the objects.

(v) One can experience the downfall
of realism in Locke's philosophy for his
inclination toidealismintheform of mind
dependent secondary qualities.

Though Locke' sscientific realism has
come in for severe criticism, yet in the
epistemol ogical solution of philosophical
problem it occupies an important place.
Very specifically, it succeded in
overcoming the mistakes committed by the
naiverealists. Thoughitiscriticised asa
blending of realism-idealism, yet indirectly
Locke's inclination to idealism helps to
solvemany epistemological problems. As
Kant hasrightly said that inthe knowledge
process neither realism nor idealism by
itself issufficient

SUMMARY

Thecentral theme of realismisthat the object of knowledgeisindependent of the
knowing mind. But on the basis of the whole or the partial independence of the
object on the knower's mind, realism is divided into four types. Naive or popular
realism is the smplest form of realism. It is also known as natural realism and
commonsense view of the external world. Naive realism says that the nature of an
object is as like as we percieve it. Though it is one of the popular theories among
ordinary man, from the point of view of philosophy itisavery weak theory.
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John Locke isthe founder of scientific realism. According to Locke, we can not
know an object, but its copies or images. A thing isknown by itsqualities. Qualities
are of two types— Primary quality and Secondary quality. Primary qualities are the
fundamental qualities asthey are unchanging and the objective properties of some-
thing. Secondary qualities are changing mind dependent and subjective.

According to L ocke, external objects are unknown and unknowable. Hisrealism
is known by various names such as scientific realism, representationalism etc. We
can see Locke's inclination to idealism when he says that secondary qualities are
mind dependent. Though L ocke could reform the mistakes of the naiverealists, yet
hisscientific realismisalso vehemently criticised. Yet it bearsalot of significancein
the history of epistemology.

PROBABLE QUESTIONS

What isnaiverealism?Write the characteristics of naiverealism.
What isscientific realism?What are the characteristicsof it?
Distinguish between primary qualitiesand secondary qualities.
IsLocke'sscientific realism asatisfactory theory? Give reasons.
Write short notes:

(a) Naive or Popular Realism

(b) Primary quality

(c) Secondary quality

(d) Representationalism of John Locke

6. Distinguish between naive and scientific realism.
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Unit-VI

IDEALISM :
SUBJECTIVE & OBJECTIVE

By studying thisunit you will be able to know Idealissmand itskinds.

® Subjectiveldedisim.
e Objectiveldealism.

e Introduction:

Knowledgeisthe apprehension of the
relation between the knower and the
object of knowledge. The knower isthe
subject of knowledge and the object of
knowledge is called as known. The
relation which is created between the
knower and theknownisknowledge. This
relation is internal and not external.
Regarding this relation between the
knower and the known a question is
naturally raised in philopophy- whether
the object of knowledgeis dependent on
theknowing mind, or it isindependent of
the knowing mind?Inthiscontext wefind
two theories. Some philosophershold that
the object of knowledge is independent
of theknowing mind. Thisview iscalled
Realism. On the other hand, some
philosophers hold that the object of
knowledge is dependent on the knowing
mind. According to them, objects can not
existindependently of the knowing mind.
This view is called Idealism and the
supportersof thisview arecalled I dedlists.

Already we come to know that
knowledge is the relation between the
knower and the known. According to the
I dedlists, the object whichisindependent
of the knowing mind can never be known.
Becausethe object whichisnot related to
themind, isimpossibleto beknown. Like
can know like. Hence anything non-
mental can not be known. All objects of
knowledge, therefore, are dependent on
theknowing mind. Thismeansthat there
is nothing independent of the mind and
itsideas. Mind or the self isthe ultimate
reality, all objects are mental. Rene
Descartes, who is regarded as the father
of Modern Philosophy, says that things
can be doubted; but the mind or the self
can not be doubted. Because it is self
which doubts other. Hisfamoussayingis
“Cogito ergo sum’”’, | think, therefore |
exit; Thusaccording to the ldealists, mind
or self isthe Ultimate Reality and objects
of knowledge depend on mind.

Plato, the apostle of great Socrates, is
generally regarded as the founder of
Idealism in Western Philosophy.
According to him this world and its
objects are contingent. Physical objects
are regarded by Plato as particulars.
Particularsarealwaysdestructible. Behind
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these particulars there are universals or
concepts. Theseuniversalsareeternal and
not changeable. Universalsare spiritual or
ideal. Plato saysthat thisisthereal world,
eternal and permanent. It is beyond of
change. According to him the sensible
world is like a shadow of the spiritual
world.

Leibniz also contributes to the
development of idealism. He says that
Redlity iseternal, existent and indivisible.
Hetakes help of Greek Atomic theory to
explain what is indivisible reality.
According to the atomists, if wedividea
material object into various parts; at last
we find some particulars which are
indivisible. These indivisible physical
elementsare called atoms. But atomsare
material, extensive and indivisible
according to the Greek Atomists.
Therefore, Leibniz saysthat material atoms
can not be ultimate Reality. He enquires
into such atoms which are existent like
material atoms even then indivisible and
spiritual. Finally, he finds out that
conscious as well as ideal atoms are
Ultimate Realities. These are named as
“Monads’ by Leibniz. Theseare dynamic
and innumerable. Thereforethetheory of
Leibnizisknownas‘Plurdistic Idealism.’

According to Leibniz monads are in-
dependent of one another. Then question
arises—how the monads exist in harmony
and order. Leibniz repliesthisquestionin
this way that God is the Highest Monad

among all monads. He pre-established
harmony among monads in the outset of
creation of this universe. Thus, Leibniz
introduced the** Theory of Pre-established
Harmony’.

Idealism isdivided intotwo types:

(1) Subjectiveldealism,

(2) Objectiveldeaism.

e Subjectiveldealism :

According to Subjective ldealism, only
ideas can be known or have any redlity.
Nature has no objective existence
independent of the mind that perceivesit.
George Berkeley (who wasbornin 1685
in Ireland) isknown asthefirst clear cut
Subjectiveidealistin modern period inthe
West. He developed the empiricism of
Locke to its logical consequence in
Subjectiveldealism. Accordingto Locke,
therearetwo typesof qualities of object—
(a) Primary and (b) Secondary. Primary
qualities exist in things, independent of
knowing minds and are not changeable.
Ontheother hand, secondary qualitiesare
dependent on the knowing mind, they do
not exist in things and also vary from
person to person. Berkeley holdsthat this
distinction of qualitieswhichis made by
Locke is unpsychological. Berkeley
propounded his doctrine in his three
books- (1) Essay towards a new theory
of vision (1709), (2) The Principles of
human knowledge (1710), and (3) Three
Dial ogues between Hylas and Philonous
(1713). Berkeley’'s Subjective Idealism
may be stated thus. Matter isnothing but
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acluster of qualities. All qualities, both
primary and secondary are nothing but
subjective states or ideas of our mind.
Hence, Berkeley arguesthat the existence
of athing consistsinitsbeing perceived.
This is characterised by Berkeley’'s
dlogan: ‘' Esse est percipii’’ or “‘To beis
to be perceived or to perceive’ . It means
that something only existswhenitisbeing
perceived (seen, felt etc.) by an observing
subject.

If all knowledge comes from
experience, as Locke holds, we know
nothing except our ideas. Then the
concept of extramenta matter isdogmatic
and superfluous.

Formulated in theseterms Berkeley’s
Idealism may be regarded as subjective
and psychological. Because the external
world isappropriated by individual con-
SCiOUSNESS.

Inthisposition the material world will
lose its existence and unity when it is
unperceived by other minds. It is the
individual subject donethat will determine
theexterna world outside usisneither hot
nor cold, neither bright nor dark, neither
sweet nor sour, neither fragrant nor foul
smelling, neither mobile nor immobile.
Similarly Locke sassumption of theredlity
of matter as an unknown and
unknownable substratum of primary
qualities is dogmatic and arbitrary
according to Berkeley. There is no
objective existence of bodiesoutside the
mind. In addition to the mere existence of

ideas, there are two characteristics of our
sense experience-1) Its necessity and 2)
orderly coherence. Berkeley illustratesthis
point with an examplethat when in broad
day light, we open our eyes, it isnot in
our power to choose whether we shall see
or not, what objects we shall see or not.
Sensationsare not determined by my will.
But ideas are the effects of humanwill. It
means that our ideas require some cause
beyond our unthinking matter. Berkeley
maintains that it is active substance or
spirit. Inthisphase Berkeley'sidealismis
subjectivethrough and through. It may be
equated with solipsism. Solipsismisthe
doctrinewhich holdsthat one’ self alone
exists.

But such aview createsdifficultiesin
many ways. Firstly when an individual
does not perceive an object, will it cease
toexist? Secondly itisimpossiblefor any
personto perceiveal thingsat atime.

To solve these problems Berkeley
shifted his ground of idealism from the
finite mind to the Infinite Mind. In order
to maintain continuity and unity of
existence of things, Berkeley introduces
God as the immediate cause of all of our
perceptions, dl aspermanentideasinGod's
mind. Now this second phase of idealism
of Berkeley may be said to beareviva of
Platonic Idealism. Inthisphase anideais
not a phenomenon of afinite mind, but a
real constituent of Divine Mind.

Criticism : Redlistsof the present day
have severely criticized Berkeley’s
subjectiveidealism—
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(1) Moore, amodernrealist, pointsout
that for a sound theory of knowledge
distinction must be accepted between
object and sensation.

(2) An object first exists, then it is
known or perceived.

(3) For Berkeley, sensible object is
identical with sensation. But it is not so.
Inseparability between sensation and
object of sensation, doesnot proveidentity.

(4) Solipsismisthelogical outcome of
Berkeley’sdoctrine of ‘ esse- est percipii.’
The concept of God as the Infinite
Perceiver of objectssavesBerkeley from
lapsing into solipsism. But rather it proves
the weakness of his theory. Pure
Subjective |dealism isnot acceptable.

Critics of Berkeley have raised the
guestion whether Berkeley is to be
regarded as a Subjective or an Objective
Idedlist. The later phase of Berkeley’s
Idealism seems to have objective
character. But most critics hold that
Berkeley’sidealism cannot beregarded as
Objective ldealism.

e Objective ldealism :

According to objective idealism, all
objects are identical with some ideaand
theideal knowledgeisitself the system of
ideas. Unlikethe other formsof idealism,
this is monistic— there is only mind in
whichredlity iscreated. Objectiveidealism
supposes the world to consist of
exemplificationsof universalswhich have
their being independent of the mind.
Objectiveidealism acceptscommon sense

realism (the view that material objects
exist) but rgjects naturalism (according to
which the mind and spiritual values have
emerged from material things). Objective
idealism is better known as absolute
idealism. It is associated with the
philosophy of Hegel.

e Objectiveidealism of Hegel :

Theobjectiveidealism of Hegel isthe
culmination of idealism in European
philosophy. According to Hegel, the
ultimate ideaisthe Ultimate Reality. All
our finiteideasareincluded at last in the
Absolute. The Absolute manifests its
consciousness through finite ideas. This
is the inherent Supreme Reality of this
world.

Objective idealism, as Hegel
formulates it, consistsin postulating the
ultimate reality as Absolute Idea or
Thought or Mind. The Absolute Idea is
the apha and omega of al that isand is
known. The relation between the
Absoluteldeaand theworld of thingsand
minds is that the one cannot be without
theother, just asneither of the organsand
the organism can be without the other.

Hegel’s Absolute Redlity is living as
well as dynamic. It manifests its own
being in and through the diversity of this
world. The Absolute is incomplete
without thisworld. Itisinevitablefor the
Absolute for the realization of self
consciousness. | nner conflictsof thoughts
are there. But these are the mysteries of
theAbsolute. Conflictsare synthesized and
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harmonized in the bosom of the A bsolute.
‘Thought and Reality are at bottom
identical’ according to Hegel. Thisis
Hegel’ sfamous contention in histhought.
Thus the manifestation of the Absolute
through the finite is revealed as more
luminous and more beautiful. Hegel’'s
idealism admitsthereality of theworld. It
tries to reconcile idealism and realism
recognising the due status of theworld. It
is real manifestation of the Absolute. In
Hegel’s view neither the world loses its
value nor the Absolute becomes limited.
Thus, we find that Idealism is best
expressed in Hegel’sobjective [dealism.

However, Hegel's objective idealism
also faces criticisms of modern realists.
G.E. Moore, offershiscriticism from the
analytic philosophical framework.
Bertrand Russell’s The Problems of
Philosophy, is another critic of thiskind
althoughitismainly written for ageneral

audience rather than academia. Soren
Kierkegaard argued against the famous
dictum of Hegel, that* What isrational is
actual, and what isactual isrational,’ that
it can not be so for any individual,
because both reality and humans are
incomplete. Neitzscheisthefirst to mount
alogically serious criticism of idealism
in his book ““Beyond Good and Evil’’.
Despite various criticisms from many
other fronts, Idealism retains its strong
fascination for many. British philosopher
Bradley was a notable follower of
Hegel’ s philosophy of objectiveidealism.
American philosopher Josiah Royce
described himself asan objectiveidealist.
Hegel’s philosophy most closely
resembles that of Plato and Plotinus.
None of these three thinkers associates
their idealism with the epistemol ogical
thesisthat what we know are ‘ideas’ in
our minds.

SUMMARY

Idealism isaterm originating in the concept of ideasin the mind. In philosophy
theterm refersto account for all objectsin nature and experience as representations
of themind. Idealism broadly is of two types—

1. Subjective, and
2. Objective.

Subjectiveidealism holdsthat only ideas can be known or have any reality. Ber-
keley may be said to be the founder of subjectiveidealism in the modern period.

Objectiveidealism holdsthat all objectsareidentical with someideaand theideal
knowledgeisitself the system of ideas. It a so known as absoluteidealism. Itsmain

advocateisHegel.
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PROBABLE QUESTIONS
1. Defineldealism.

2. Who isthe founder of Idealism in western philosophy?

3. Whoisthe propounder of ** Esse-est-percipii’’ ?

4. Thetheory of “* pre-established harmony’’ was propounded by whom?
5. What issubjective | dealism?

6. Write note on Hegel’ sobjective I dealism.
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ETHICSAND PURUSARTHAS

After reading thischapter you will beableto:

@ understand what ismeant by theterms* Ethics', ‘ Ethos, ‘Moral’, ‘Mores' .
Motive, Intention... e realizethat Ethicspreparestheway for virtuouslivesby
enabling men to know and to do what isright...e understand the actual meaning of
Purusartha— Dharma, Artha, Kama and Moksa and itsimportancein human life.

7.1. Introduction

7.2. Definition of Ethics

7.3. Nature of Ethics.

7.4. Scope of Ethics

7.5. Moral and Non-Moral action.

7.6. Anaysisof Voluntary Action.

7.7. Object of Moral Judgement

7.8. Purusartha— Dharma, Artha,
Kama, Moksa.

7.1. Introduction :

Men arerational social beingsand so,
live with moral values. We have faith in
morality and believein right and wrong,
good and evil, virtue and vice etc. We get
theseideasfrom our social environment.
But normally wedo not indulgeinrationa
reflection on the nature of right and
wrong. But Ethics is the science of
reflective morality. It converts our moral
faithinto arational insight. It investigates
the nature and validity of rightness and
wrongness of human conduct with
referenceto theideal of the Highest Good.

7.2. The Definition of Ethics:

Theword ‘Ethics isderived from the
Greek word ‘Ethica’. ‘Ethicais dso de-
rivedfromtheword‘ Ethos . ' Ethos means
character, customs, usagesor habits.

Ethicsisaso caled Moral philosophy.
Theword ‘Mora’ comesfrom theLatin
word ‘Mores which means customs or
habits.

Ethicsmay bebriefly defined asthe'sci-
ence of morality' or as "the study of right
conduct - or duty.” It isthe science which
explainsthefactsof mora lifeandasoin-
dicatesthe coursein which human activi-
tiesare to be directed. It is essentially an
investigation into the notions of good and
bad, right and wrong and the connected
notion of duty as applied to conduct.

Ethicsisthe science of rightness and
wrongness of conduct. But conduct isthe
exponent of character. The character of a
person findsitsexpressioninand through
his conduct. Character is the inner
counterpart of conduct. Hence, Ethics
may also be defined as the science of
character as expressing itself in right or
wrong conduct or action.
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The notions of right and wrong, good
and bad are meaninglesswithout any ref-
erencetotheideaof Ultimateend or High-
est Good. Thus, ethics is sometimes de-
fined asthe’ science of the Highest Good'.
Mackenzie defines Ethicsas’ the study of
what isright or good in human conduct’
or ‘the science of the ideal involved in
humanlife’ Theideal involved in human
life includes ‘Truth’, ‘Good’, and
‘Beauty’. Ethicsisthe Science of Mora
Good of man.

7.3. TheNatureof Ethics

Ethicsis a Normative Science. Ethics
is a science which is systematic knowl-
edge. Itisasciencebecauseit dependsupon
observation, classification and explanation
of human conduct with reference to an
ided. It dedl swith human conduct together
with theinner volitions and their motives
systematicaly.

But Ethicsisnot apositive science. It
is not concerned with the nature, origin
and growth of human conduct. It does not
explain human actionsby meansof certain
laws. It is not concerned with conduct as
afact. Itisconcerned with judgement upon
conduct, itsrightnessor wrongness. Ethics
is not concerned with human conduct as
itisbut asit ought to be. Itisnot concerned
with judgement of fact, but with
judgement of value. Judgements of facts
arejudgementsof what is. Judgements of
value arejudgements of what ought to be.
Thus, Ethicsin not apositive science, but
anormative science.

Normative sciences seek to determine
Norms, |deds, Standards. Therearethree
Ideals of human lifeviz., Truth, Beauty
and Good. Thesearethe supremevalues
in human experience. Truth is the ideal
of knowledge. Good istheideal of will.
Beauty istheidea of fegling. Ethicsis
the science of Good.

Ethicsin not apractical science

A science teaches us to know, and
an art to do. But a practical science
teaches us to know how to do. It lies
midway between science and art. A
practical science is concerned with
means for the realization of a definite
end. For example, medical scienceisa
practical science, becauseit doesnot seek
to determine the ideal of health but
points to the means by which one may
be healthy. In this sense, Ethics cannot
be regarded as a practical science. Eth-
ics merely tries to ascertain the moral
ideal, but does not lay down rules or
means for the attainment of it. It does
not teach us how to liveamoral life.

Theterm*practical’ asappliedto Eth-
ics, has been criticised by Mackenzie.
He saysthat Ethics, though anormative
science, isnot to be regarded as a prac-
tical science. It givesusaknowledge of
the guiding principles of life, but does
not tell us how to apply them. It is not
concerned with the meansto theend or
godl. It tellsuswhat the virtueis, but it
cannot make usasaint.
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Thus Ethics, though a normative
science, isnot apractical science. But the
study of Ethicshasabearing on our moral
life. Its study definitely affects our
behaviour, acts and character, but we
cannot thereby call it practical science.
Ethicsisatheory of morality and theory
is bound to act on practice. It influences
our practice. But thisdoes not make Ethics
apractical science.

7.4. Scopeof Ethics:

The scope of Ethicsistherangeof its
subj ect matter. We may point out herethe
moreimportant problemswith which Eth-
icsdeals.

1. Ethicsis primarily concerned with
the moral attributes of rightness and
wrongness of human actions. Here
actions mean voluntary actions and
habitual actions. Ethics, therefore,
discussesthe nature of voluntary actions,
thedistinction between voluntary and non-
voluntary actionsand other related topics
like desire, motive, intention etc.

2. The most important question with
regard to moral judgement is that of the
moral standard by which we judge
actions. The question of moral standard
isintimately related to the question of the
ultimateend or the highest good. Different
thinkers have laid down different moral
ideals. According to someitisalLaw. To
someothersitispleasure or happiness; to
someitisduty for duty’ssake. According
tosomeothersagainitisperfection or self-

realization. So, ascertainment of moral
ideal or ultimate end isthe subject matter
of Ethics.

3. The consciousness of right and
wrong is accompanied by the
consciousness of 'oughtness’, 'duty' or
moral-obligation. When we perceive
something to beright, wefeel under mora
obligation to do it. When we perceive
something to be wrong, we feel under
moral obligation not to do it. Ethics,
therefore, hasto account for this sense of
duty or moral obligation.

4. Our right actions have merit and our
wrong actions have demerit. Ethics en-
quiresinto the criterion of merit and de-
merit. It tries to find out what makes an
action meritorious. Merit and demerit are
called deserts. They are investigated by
Ethics.

5. Ethics deals with moral judgement
which leads to the questions as to which
isthereal subject of moral judgement. It
has to enquire what should be the object
of moral judgement and what is the na-
ture of themoral judgement.

6. Every science has certain
fundamental postulates. Personality,
Reason, Freedom of will arethe postul ates
of Ethics. Ethics, therefore, concernsitself
with the discussion of these postul ates.

7. Ethics discusses the nature of hu-
man freedom. We are responsiblefor our
own actions. Ethics, therefore, enquires
into thenature of responsibility. Criminals
areresponsible for their crimes. So they
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ought to be punished. Ethics gives the
moral justification for punishment.

8. Ethics determines the nature and
kinds of rights, duties and virtues deter-
mined by the ultimate moral standard. Vir-
tue and vice come within its scope.

9. Besides, Ethics deals with moral
sentiment. Moral sentiment means the
feelingsarising inthemind in connection
with moral ideals and judgements. The
guestionslike nature and origin of moral
sentiment and its relation to moral
judgement arediscussedin Ethics.

10. The main mora words we use in
Ethicsaregood, bad, right, wrong etc. The
field of enquiry that considersthemeaning
and inter-relations of meaning of ethical
words is called meta-ethics. The term

Logic and Philosophy

meta-ethics was introduced in Ethics by
thelogical positivists. According to them
it isasection of ethics which elaborated
the problems of the epistemological and
logical nature of ethics in terms of
language. M eta-ethics does not propound
any moral principles. It consistsentirely of
philosophical analysis. Thus, thereviva of
philosophical interest in the working of
language has brought about a profound
changeinthefield of meta-ethics.
Though Ethics has a province of its
own, yet it isnot entirely divorced from
all other departmentsof study. It hasindi-
rectly to treat of several problemswhich
are psychological, philosophical, socio-

logical and political in nature.
_)

Psychological

Problem \

Problem

Ethics

/ Problem
indirectly
related to \
Saociological

Philosophical

Political
Problem

The psychologica problems are
those of the nature of voluntary actions,
springs of actions, relation between de-
sireand pleasure.

The philosophical problemsarethose
of the nature of human personality, free-
dom of thewill, immortality of the soul,
God, man'splacein the universe.

The sociological problemisthat of the
relation of theindividual to the society.

Thepolitical problemisthat of there-
|ation of theindividual to the state, the ethi-
cal basisand moral functionsof the state.

7.5.Moral and Non-Mor al Actions:

Moral actions are those actions in
which moral quality i.e., rightness or
wrongnessis present. Non-moral actions
arethose actionsthat are devoid of moral

quality.
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All actions are not objects of moral
judgement. Only voluntary and habitual
actions are objects of moral judgement.
By avoluntary action we mean an action
that isperformed by arational agent with
desire, pre-vision and choice of endsand
means. Therefore, they are objects of
moral judgement. Habitsarethe results of
repeated voluntary actions. They arealso
objects of moral judgement.

Non-voluntary actionsare non-moral.
Following classes of actions which are
non-voluntary are non-moral. These ac-
tionsare outsidethe moral sphereand are
not obj ects of moral judgement.

1. Actions of inanimate things. For
example, hurricanes, floodsetc.

2. Spontaneousor random actions—i.e.,

3. Reflex action—i. e, automaticresponse
to sensory stimulation fromwithout.

4. Instinctive actions: Instinctiveten-
denciesarefound most explicitly inlower
animals—in seeking food, in self-defence,
attack of enemiesetc.

5. Imitative actions— I mitative move-
ments seen in children and many animals.

Moreover |deo-motor actions, acciden-
tal actions, actionsof children and insane
persons, actionsof idiotsand actions un-
der hypnotic suggestion are devoid of
moral quality. They, therefore, are not
objects of moral judgement. They cannot
be characterised asright or wrong.

Wecome, thento aconclusionthat vol-
untary actions and habitual actions are
moral actions. Thefollowing table shows

actions that are the results of spontaneous ~the different classes of Moral and Non-
outflow of energy from never centres. moral actions.
Table- 1
Voluntary Action Habitual Action
| Moral Action |/
Table- 2
Spontaneous Reflex Instinctive Imitative
Acts Acts Acts Acts
Acts of T T Acts under
inanimate <— Non-moral Action — hypnotic
things l \S‘Jggeﬂi on
| deo-motor Accidental Actsof Acts of
Acts Acts children insane person
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7.6. Analysisof Voluntary Action :

A Voluntary action has three stages,
viz., 1. Themental stage, 2. Bodily stage,
3. External stage of consequences.

1. Mental Stage: (a) The spring of
action: Every voluntary action springsout
of some want or need. This feeling of
want may be actual or ideal. Thefeeling
of want is aways painful. But it is usu-
ally mingled with pleasure which arises
from the anticipation of satisfaction of the
want infuture.

(b) End or Motive: Thefeding of want
leadsthe rational agent to think out some
appropriate object which is necessary to
relieve the want. The object itself to re-
movethewant, issaid to bethe end of the
action. Theidea or thought of the object
which excitesthe state of desirefor itsat-
tainment iscalled the motive.

(c) Desire: Thespring of action or the
feeling of want isconverted into adesire.
Desireisacraving to satisfy afeeling of
want by attaining its proper object. In de-
sire there isthe idea of the object or end
or motivewhichwill satisfy thefeeling of
want. Thereisalso theidea of the means
for realising theend.

(d) Conflict of Desires: Ina complex
action many wants demand satisfaction.
If one is satisfied, the other has to be
rejected altogether. Thus, there arisesin

the mind acompetition, rivalry or conflict
between the different motivesand desires.

(e) Deliberation : When there is a
conflict of motives, the self arrestsaction
and deliberates upon the merits and
demeritsof the different coursesof action
suggested by different motives. The self
weighsthem in the balance and considers
the pros and cons. This is called
deliberation.

(f) Decision or choice : After
deliberation, the self chooses a particular
motiveandidentifiesitsalf withit. It chooses
aparticular courseof action and rgectsthe
rest. Thisact of selection of one motiveto
the exclusion of othersiscalled choice or
decision.

2.Organicor Bodily Stage: Next the
action passes into the stage of organic
work and muscular movements necessary
for realising theend.

3. Final Stage of Completion or
External stage of consequences : The
bodily action produces changes in the
external world. These changesarecalled
consequences. They include the
following :

1. Redlisation of the chosen end or
motive,

2. Realisation of the chosen means,

3. Certain foreseen consequences, and

4. Certain unforeseen, accidental con-
sequences.

ACTIVITY
1. How far do our habitual actions come under the scope of moral judgement?
2. What ismeant by conflict of desires? Can such aconflict be transcended?
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Voluntary Action

3 stages of voluntary Actoin

Mental Bodily External
J ! ! ! I .
Springof  End or Desire Conflict Deliberation Decision
action motive of desires

7.7. Object of Moral Judgement :

We have seen before that voluntary
actionsand habitual actionsare objects of
moral judgement. We also know that ev-
ery completevoluntary actioninvolvesin-
ternal and external factors. It consists of
three main stages—

(1) The mental stage of spring of ac-
tion, motive, intention, desire, deliberation,
choiceand resolution.

(2) Bodily stage.

(3) The external stage of conse-
guences.

Now, the question arises—on which of
the factors of an action does the moral
quality depend?

(i) Dowejudge anAct by its motives
or its consequences?

There is a hot controversy between
Hedonistsand Intuitionists. TheHedonists
maintain that the rightness or wrongness
of an action depends upon the conse-
guences, whilethe Intuitionists maintain
that it depends upon the motive.

Is, then, the motive or the consequence
of avoluntary action the object of moral

judgement?Which of them determinesits
moral quality? When there is a harmony
between the inner motive and the outer
consequence, both are objects of moral
judgement. Motive and consequence are
not really opposed to each other. The con-
sequenceisthe outer manifestation of the
inner motive.

But sometimesit isfound that the mo-
tive is good, but the consequence turns
out to be bad. For example, askillful sur-
geon performsan operation most carefully
in order to cure a patient, but the patient
dies. The consegquence hereisbad, but the
motiveisgood.

Again sometimesthe motiveishbad, but
the consequenceturnsout to begood. Thus,
when there is a conflict between the inner
motiveand the outer consequence, themord
quality of an action is determined by the
inner motive and not by the consequence.

(i) IsMotiveor Intention the object of
Moral Judgement?

We should not judge an action by
motive alone. Sometimes the motive is
good, but the means employed for the
attainment of the end are bad. For
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example, amerchant adoptsunfair means
to gain wealth. Hismotiveisgain which
isnot wrong. But he adoptswrong means.
Thismakes hisactionwrong. If anactis
judged by motivealone, wewill thereby
assumethe dangerous principlethat “the
end justifiesthe means.” which meansthat
a good end justifies wicked means.
Therefore, motive aoneisnot the object
of moral judgement. The end never
justifiesthe means.

Thus we come to the conclusion that
‘intention’ is the object of moral judge-
ment. It includesthe*motive’ or theidea
of the ‘end’ as well as the idea of the
‘means . Anactionisgoodif itsintention
is good. Intention = motive + means +
foreseen consequences. In other words,
anactionisrightif both theend or motive
and themeansare good; an actioniswrong
if either of themisbad.

ACTIVITY
Do you agree with the view that end justifies the means?

SUMMARY

Ethicsisthe study which dealswith human conduct in so far asthis conduct may
be considered right or wrong. It is also called Moral philosophy. Morality is the
attempt to discover the nature of the good lifeand thentoliveit.

Ethics may be briefly defined asthe science of morality or asthe right conduct or
duty.

Ethicsisanormative science. It isnot apositive science. Ethicsisnot concerned
with human conduct asit is, but asit ought to be.

Ethicsisnot apractical science. A practical scienceisconcerned with the means
for the realisation of a definite end. But the study of Ethics has a bearing on our
mora life.

The province or scope of Ethics—istherange of its subject matter. Ethicsasthe
science of morality studiesthe contentsor elements of moral consciousness, viz, (1)
theideas of rightness and wrongness, (2) of moral obligation and responsibility, (3)
moral standard by which we judge action, (4) of merit and demerit, (5) object of
moral judgement, (6) postulates of morality, (7) of virtue and vice, (8) moral senti-
ments, (9) concept of meta-ethics.

Moral actions are those actions in which moral quality i.e., rightness or wrong-
nessispresent. Non-moral actionsare devoid of moral quality.

All actionsare not objectsof moral judgement. Only voluntary and habitual actions
arethe objects of moral judgement.
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Non-voluntary actionsare non moral and are not-objects of moral judgement.

A voluntary action has three stages— mental, bodily and external Mental stage—
spring of action, motive, desire, conflict of desires, deliberation, decision or choice.

Bodily stage — When choice or resolution has been made, it is converted into
bodily action.

External stage— The bodily action produces changesin the external word.

Voluntary actions and habitual actions are the objects of moral judgement.

The moral quality of a voluntary action depends not upon the actual external
consequencesor results, but upon theintention. Becauseit includesthe motiveor the
ideaof theend aswell astheideaof the means. Thus, it isintention including motive
that determinesthe moral quality of an action.

PROBABLE QUESTIONS

1. Answer thefollowing:
(a) What isEthics?
(b) What isVoluntary Action?
(c) What ishabitual Action?
(d) Why isEthics called aNormative Science?
(e) What arethree stages of Voluntary Action?
2. Distinguish between:
(a) Positive Science and Normative Science.
(b) Moral and Non-Moral action.
(c) Motiveand Intention.

3. Define:
(a) Ethics (b) Positive Science
(c) Practical Science (d) Normative Science

(e) Moral Science

4. Writeshort noteson:
(a) Normative Science.
(b) Scope of Ethics.
(c) Conflict of desires.
(d) Mental stage of Voluntary Action.
(e) Non-moral Action.
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Define Ethicsand indicateits scope.

Can Ethicsbe called apractical science?

Distinguish between Positive Science and Normative Science.
. Why isEthicscalled aNormative Science?
10. Explainthedifference between Moral and Non-moral Action.
11. What isVoluntary Action? Describethe successive stagesof Voluntary Action.
12. What isobject of moral judgement? Give areasoned answer.
13. Do you agree with the view that "end justifies the means'?

5
6.
7. Explainthenature of Ethics.
8
9

7.8. Purusarthas- Dharma, Artha,
Kama, Moksa.

Introduction : The Hindu social
organisationisregulated by certain spiri-
tual principles. According to Hindu phi-
losophy, the ultimate aim of human lifeis
to attain Moksa. But it is only possible
when there is proper management of ac-
tivitiesand conduct.

Hence on the one side, we find
Ashramasystem and on the other sidethe
Varnasystem. Both the systemsfunction
asaninstitution which enablesindividual
to attain purusarthas.

Theideaof purusarthasisthefundamen-
tal value system of Indian ethics. Accord-
ing to it, the aim of every person in the
worldisto attain thefour purusarthas— (i)
Dharma, (ii) Artha, (iii) Kama, (iv) Moksa.

Dharma:

Dharma occupies a very important
place and position in Hindu social

organisation. In our system everythingis
donein the name of dharma. The society
doesnot tolerate anything which isbased
on a-dharma.

Dharma is the code of right action.
Dharmaimpliesthelawsor principleson
which society isbased. Oncethisrighteous
conduct is developed, one can try to se-
cure the objects of one's desire. Money
and satisfaction of desire, therefore, will
not mislead aperson.

“Dharma, according to the
Mahabharata, is created for the well-be-
ing of all creation. All that is free from
doing harm to any created being is cer-
tainly dharma...” Thusdharmaprotectsall.
It is capable of preserving the universe.
Thus, in principle, the social implication
of dharmaisto regulate human behaviour
towardsthe path of righteousness.

In other words, Dharmadoes not mean
acreed or religion. It denotes a mode of
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life or acode of conduct. It regulatesthe
work and conduct of aman as a member
of society. Theaim of Dharmaisto bring
the gradual development of aman and to
enable him to reach the goal of human
existence.

Artha (wealth) :

The next purusartha after Dharma is
Artha. It hasbeen given animportant place
in Indian culture. Kautilya* has defined
Artha in his Arthashastra** as, 'The
livelihood of human beingsistheArtha’.

Artharefersto wealth and power. Man
is unable to conduct his life without the
material meansof living, because material
aspect isasimportant asany other aspect
of life. Man isnot only spirit, heis body
too. Our body demands certain things. To
satisfy the demands of the body we need
bread, clothes, house, itemsof luxuriesat
times. We should try to earn money so that
we may satisfy these demands. But the
satisfaction of our desires and earning of
wealth must be obtained on the basis of
our righteous conduct. One must not try
to fulfil one's wants and desires in an

unrighteous manner. The Hindu thinkers
give more stress on meansrather than on
ends. If the meansfor earning wealth are
good the ends will be justified. Such a
wealth will give prosperity both to the
individual aswell asto the society.

Kama:

The third Purusarthais Kama. Kama
hasbeen literally defined asdesire. Desire
isthe motivating power of all activities.
Among the several aspects of the human
mind, thedesireaspect is, according to the
Hindu thinkers, significant. The nature of
man islargely the nature of hisdesires.

Kamaisthe cause of mutual attraction
among different living beings. It is the
basisof creation. Itisessential for increase
of race. But it has been insisted by the
Hindu thinkersthat Kamamust be based
on Dharma. No enjoyment should be
aimed at which is anti-social. They
however, make it clear that the urge for
Kama becomes a curse when it does not
takeinto consideration the proper timeand
place. When time and place is not taken
into consideration it can result in evil

* Kautilyaor Chanakya (350-283 B. C.) was an adviser to the 1st Mauryan emperor Chandragupta
(340293 B. C). He has been considered as the pioneer of the field of economics and political
science. Kautilya was the scholar at Takshashila (ancient Indian University) and later the Prime

Minister of Maurya.

** Arthashastra was composed and written by Kautilya. Arthashastra is so comprehensive that
it has left no aspect of social life untouched. In fact, it is an ancient Indian treatise on statecraft

economic policy and military strategy.
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consequence and defame. Therefore, itis
important in the regulation of socid life.

Moksa:

The whole Hindu social system and
organisationamsat Moksa. Itisthedesire
and will of every Hindu that he or she
should attain Moksa, i.e., salvation, when
thesoul risesabovedl| activitiesof worldly
life. It then restsin eternal peace and does
not suffer the tortures of life and death.
Thisisconsidered to be the supreme and
ultimate end of humanlife. Itispurebliss.
Itistheunity of the Atman with Brahman.
Itistheabsoluteaim. Itisthehighest value
of human life.

Dharma, Artha, Kama are the
ingrumentswhich enablemantoattainthis
supreme end. The Hindu thinkers,
therefore, ing st on cultivation of thesefour
endsof life. Thiswill enable an individua
to understand the proper significance of
every vaue.

Thusindividual lifeshould beginfrom
righteous conduct and should end in lib-
eration.

According to most of the schools of
Indian philosophy, the success of human
lifeliesin the attainment of Moksa. The
ultimate end of Buddha's philosophy is
‘Nirvana. Extinction of sufferingiscalled
Nirvana. Itisastate of perfect peace. The
Nyaya and the Vaisesika look upon the

existenceof thesdlf initsnatural condition
as liberation. It consists in absolute
cessation of pain.

The Mimamsa philosophy also
considers complete destruction of merit
and demerit and absolute extinction of pain
as liberation. The Sankhya considers
absolute negation of "threefold
sufferings'* as release.According to
Advaitaphilosophy of Sankara, Moksais
the realisation of the absoluteidentity or
oneness of the self with the Highest
Readlity, Brahman. Moksais iberation of
the self from avidya (ignorance).

The different systems of Indian
philosophy lay down the means to the
attainment of liberation. The path of

_ knowledge or Jianamarga, path of Karma
a .
or Karmamarga, path of devotion or

Bhaktimargaare someof them.

Thus, the philosophical bases of the
Hindu socia organization are material as
well as spiritud. Of the four Purusarthas
amogt all have a social bass. K maisa
natural tendency inevery person. Wedlthis
themeansof fulfilment of Kamaand other
needsand thelifesystem of society. Dharma
implies the laws or principles on which
society isbased. Besdestrivargas (K ama,
Artha, and Dharma), Moksa is also
important in human life. In thisway, it is
clear that withregardtotheamof life, Indian
ethicsemphasizesanintegral approach.

*Threekinds of suffering are— (i) adhyatmika, (2) adhibhautika and (3) adhidaivika. The suffering
due to bodily disorders and mental agitation are of thefirst kind; those caused by men, beasts, birds,
reptiles are of second kind; and those caused by super-natural agencies, planets, ghosts, demons etc.

are of the third kind .
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SUMMARY
e —According to Hindu Dharmashastras the purusarthas are four in number,
— Dharma, Artha, Kama and Moksa.
e — Dharmaisthe code of right action.

e —Theterm Artharefersto worldly prosperity such aswealth and power.
e —The concept of Kamarefersto enjoyment and the satisfaction of senses.

e — Moksa (liberation) is a state when soul attains purity, and all the miseries,
pains and discomforts of life are destroyed forever. It isthe state when our soul
experiencesan eternal joy and bliss.

Thus, Indian thinkers have insisted upon a harmony between Dharma, Artha,
Kamaand Moksa.

PROBABLE QUESTIONS

1. Answer thefollowing:
(a) What ismeant by Purusartha?
(b) What are the four Purusarthas of life?
(c) Explainthe meaning of Kama.
(d) Explain the meaning of Artha.

2. What is Moksa or Liberation? How do the different systems of Indian
Philosophy conceiveits nature?

Explain the concept of Dharma.

4. What isthesocial significance of the concept of Purusartha? Give areasoned
answer.



Unit-VII1

RELIGION: ITSMEANINGAND
NATURE, RELIGIONAND MORALITY

After reading this chapter you will know :

e \What isreligion? @ What ismorality? @ Therelation between religion
and morality.

1. Meaning of religion.
2. Natureof religion.
3. Religion and morality.

Introduction :

Religionisone of the most important
aspects of human life. From primitive
time onwards, religion has played a
significant role in society. In every age
man has entertained religiousbeliefsand
practices. S0, it hasbeen said that manis
inherently religious. Religionisbasically
man’s belief in a supernatural power or
God on whom human beings depend for
their well-being. In this chapter, we shall
explainthe meaning and nature of religion
anditsrelation to mortality.

1. Meaning of Religion :

The word ‘Religion’ is derived from
the Latin word ‘religare’ which means
bond. Etymologically, religion means a
bond which unitesthe human lifeaswell
as the sociadl life. It is a principle of
unification and harmonisation. This
unification may be understood in two
senses. In one sense, religion unifies
individuals together. In other sense, it

integrates or harmonises the personality
of anindividual. Inreligion, thewhole of
human being's persondity isinvolved. The
Indian term for the word ‘religion’ is
‘dharma’. ‘Dharma’ is derived from the
Sanskrit root ‘dhri’ which means ‘to
sustain’. So, ‘Dharma is that which
sustains life. It is the principle which
sustains human society.

Religionisone of the most important
aspects of human life. In some form or
other it exists it every society whether
primitive or modern. Althoughiit isdiffi-
cult to definereligion asit isever grow-
ing and dynamic, yet its essentia traits
may beindicated asfollows.

(1) Themotivesand thedriving forces
inreligion are the basic human wantsand
desires—survival, growth, well being, self-
realization.

(2) Religion involves belief in a su-
preme power or powers on whom human
beings depend for their well-being.

(3) Religioninvolvesrituaswhich are
believed to beways of winning the favour
of God or gods.

(4) Like al major human activities,
religion assumesasocia ingitutiona form.
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ACTIVITY :

e Thewordreligionisderived from which word?
e \What isthe meaning of theword ‘religare’ ?
® Fromwhich Sanskrit root, theword * dharma’ isderived?

2. The Nature of Religion :

The nature of religion may be
approached in two ways. Firstly we may
ask: What rdigionisinitself and secondly
we may explain its inner nature by
defining its relation to other forms of
behaviour or activities.

Religion is generally defined as
consistinginabéief in an everliving God
as the Creator, Sustainer and Moral
Governor of the world together with the
feelings of awe, reverence, trust and love
and the voluntary acts of devotion,
dedication and worship. Thus, religion
touches the whole man, the total
individuality with all the aspects of life.
All thethree elements of humanlifeviz.,
thinking, feeling and willing areinvolved
inreligioninacharacteristic way.

Religion implies man’s belief in God
or godsand hisattemptsto communewith
Him. Religion hastwo aspectsviz. interna
and external. Theinternal aspect refersto
the intellectual and emotional elements
present in consciouness i.e., ideas,
thoughts and feelings concerning man’s
relationto God. The external aspect refers
to the practical activities i.e., rites,
ceremonies through which the religious
feeling isexpressed.

Religion also has an individual and a
social aspect. In its individual aspect,
religion is more or less a matter of
individual experience and conviction of
persond redisation, persona salvation. By
the social aspect of religion we mean a
spirit adevotiontotheideal of social unity
andtoall that isessential for itspromotion
and maintenance.

Religionisundeniably afeature of our
personality which is constituted by the
three elements of thinking, feeling and
willing. But when we consider some of
the prevalent definitions of religion, we
find that they restrict religion to one or
other of theseelements. A critical estimate
of these definitions may help usin under-
standing the nature of religion.

Some definitions make religion a
matter of theintellect. For example, Hegel
defined religion as ‘‘the knowledge
possessed by thefinite mind of itsnature
asabsolutemind.” Looking at the matter
from the divine side, religion is “The
Divine Spirit'sknowledge of itsalf through
the mediation of the finite spirit.”” Thus,
for Hegd religionisaform of knowledge,
the knowledge of the Absolute Idea
involving the ultimate unity of the finite
andtheinfinite.
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Itisevident that Hegel’s definition of
religion istoo much intellectual. He puts
emphasis on the logical character of the
absolute in complete disregard of its
conative and volitional aspect. Inreligion
we not only have knowledge of God but
also try to enter into moral and spiritual
relationship with certain superhuman
power or Reality whom we believeto be
the master of our destiny. Religion devoid
of feeling or devotion or worship and
religious practicesisnothing morethan a
barren abstraction.

BesidesHegel, others have also made
religionto consist essentially of belief. For
example, E.B. Tylor in his minimum
definition of religion describesit as*‘ the
belief inspiritual beings”. Thisdefinition
ishot satisfactory asit doesnot clearly say
anything about the nature of spiritual
beings. Max Muller’sdefinition of religion
as'‘the perception or apprehension of the
Infinite’ isvague. Herbert Spencer defines
religion as **A hypothesis supposed to
render the universe comprehensible’.
Thisdefinition emphasi sestheintellectua
aspect of religion which is by no means
theonly element of religious conciousness.

Others again define religion in terms
of feeling or emotion. According to
Schliermacher ““the essence of religion
consstsinfedingi.e. feeling disconnected
from thought on the one hand and moral -
ity or action on the other. Religion is a
warm, intimate, immediate awareness of
theinfinitein thefinite, the Eternal inthe

temporal, a sense of dependence on the
whole.”

Schliermacher saved religion from
barrenintellectualismand meremoralism.
The essence of religion consists in its
mystic inwardness as immediate
awareness of God. But it may be pointed
out that the element of feelinginreligion
cannot bemerefeding. It must have some
ideal content and religiousfeeling cannot
be separated from theideaasto makethe
former essential and the latter non
essential.

Mc Taggart defines religon as ““an
emotion resting on a conviction of har-
mony between ourselvesand the universe
at large’. Thisdefinition definesreligion
mainly intermsof emotion neglecting the
element of action.

Religion hasa so been defined interms
of moral will, identifying religion with
moral consciouness. For example, Kant
defined religion asthe** recognition of all
our duties as divine commandments.
According to Mathew Arnold ** Religion
is morality touched with emotion.”
Althoughreligionand morality areclosdly
connected experiencesyet they are not to
be indentified. In Kant’s definition of
religionthereisnoroom |l eft for themystic
experience of fellowship with God,
prayer, reverence and worship which are
characteristics of religious experience.
Frazer defined religion as** propitiation or
conciliation of powers superior to man
which are believed to direct and control
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the course of nature and of human life”.
Hisdefinition also emphasi sesthe dement
of volitionand actioninreligion.

According to Martineau, *‘ Religionis
thebelief inan everliving God, that is, in
aDivineMind and Will ruling theuniverse
and holding moral relations with
mankind.” Thedefect of thisdefinitionis
that it is only applicable to advanced
religions.

Attempts have also been made in
modern timesto definereligionin terms
of value. Hoffding defines religion as
“faith in the conservation of values”. In
its inner most essence, religion is not
concerned with the comprehension but
with the valuation of existence.

Hoffding has no doubt pointed out the
most important element inreligion. Man's
religious consciousness certainly implies
afaithinthehighest valueof life, faithin
a good and sympathetic universe which
will somehow back him up in his endea-
vour to realise and conserve his values.
Man realisesthat hisown powersare not
sufficient for realising and conserving
human good. So, he needs help from
someone who is more than human power
if hishighest values are to be conserved
and sustained. Thisreligiousfaith reaches
out to an omni potent, ommniscient power
working for righteousness. Man believes
that there is ultimate harmony between
human values and the nature of reality.

But Hoffding's axiom of the
conservation of valuesfailsto dojustice

to the active and purposive character of
religious experience. He identifies
religious consciousness too exclusively
with feeling and too little with conation.
He says, ‘‘Religous experience is
essentially religious feeling, the feeling
which is determined by faith in the
conservation of value.” But thefact isthat
religionisnot amere passivefaithin the
conservation of valuesthat already exists.
Itisalso an experimental search for new
values. Moreover, Hoffding’s definition
ignorestheintimate and personal relation
to asupreme being called God regarded
asthe source and ground of all values.

AccordingtoFlint, “ Religionisman’s
belief in abeing or beings mightier than
himself and inaccessibleto hissensesbut
not indifferent to his sentiments and
actions, with the feelings and practices
which flow from such a belief.” This
definition seems to be more or less
satisfactory as it includes all the three
elementsof religion.

The most satisfactory view of the

natureof Religion :

The above discussion makes it clear
that neither feeling nor activity nor the
intellect alone constitutesthe true essence
of religion. Against the partial truthsof al
the above mentioned definitionsregarding
the nature of religion we should bear in
mind that religion does not occupy apart
of man’s nature but is a reaction of his
wholebeing to aSupremeBeing. Religion
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involvesasubject, anobject and arelation
of the subject to the object. On the
subjectiveside, itincludesman’spsychical
functionsviz., feeling, will and thought.
Ontheobjectiveside, it hasreferencetoa
trans-subjective divine Reality. It further
involvesaliving relation of the subject to
that trans-subjective objective Reality in
worship, fellowship and service. Such a
relation is controlled by a purpose viz.,
the conservation and enhancement of
human values both social and the

individual, ultimately culminating in
devotional love of the divine Reality for
itsown sake. Religiousexperienceismore
than asubjective state of consciouness. It
points to a suprasensible world wherein
values coincide with Reality. Religionis
not a mere belief in a supra-sensible
Reality as the source of all values. It is
also theemotional reaction to that ultimate
Reality which involvesthe adjustment of
one's wholelifesoasto bring it into unity
and harmony with such Reality.

ACTIVITY

e Namesomemajor religionsof theworld.
® Who hasdefinedreligionintermsof values?

3. Religion and Morality :

Morality is the side of life which is
regarded as nearest to religion. Morality
and religion are usually recognised not
only among the most influential forces of
social control but aso the most effective
guidesof human behaviour. Both morality
and religion formulate rules of conduct
within aparticular framework of society
for the highest personal and social good.

By religion we generally mean man's
belief in asupreme power or God and his
attemptsto communewith Him. Religion
involvesthinking, feeling and willing Dr.
Flint has defined religion as **man’s be-
lief inabeing or beingsmightier than him-
self and inaccessibleto hissenses, but not
indifferent to his sentiments and actions,
with thefeelingsand practiceswhich flow
from such belief.”

Theterm*Mordity’ literally meansthe
science of customsor habitsof men. Itis
the science of the highest good. Morality
also meansthe rules of behaviour which
areadmitted at large in acommunity.

Historically, religion and morality have
been like slamesetwins. At the primitive
age, morality and religionwerenot clearly
distinguished and what there was of each
seems amost identical with the other. In
theordinary lifeof anindividual morality
andreligion areintimately connected with
each other. But though morality andreli-
gion generally go together, yet they are
not identical.

Regarding the relation between
religion and morality there is a
controversy whether religion precedes
morality or morality precedesreligion. In
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thisconnectiontherearethreemainviews
which are asfollows.

I. Religion isthe sour ceof morality:

According to Descartes, Locke and
Paley, it isreligion that make morality.
God createsmorality by hiswill. What is
commanded by Him isright and what is
forbidden by Himiswrong. Actsareright
or wrong simply because they are com-
manded or forbidden by Him. Thus, mo-
rality arisesout of religion.

But this view may be objected on the
following grounds.

(i) It deprives God of moral character.
It supposes that moral distinctions are
dependent on His arbitrary will and are
thereforereversibleby Him. But thetruth
is that God is the perfect being and
righteousnessisan element of Hisnature.
What isright or good isin harmony with
His nature and what is wrong or bad is
repugnant to Him. He cannot turn the
right into wrong and thewrong into right
for He cannot act against hismoral nature.
Thus, moral distinctions do not depend
upon hisarbitrary will, but upon hismoral
nature.

(2) Men obey the moral law simply
because God isamighty and He will re-
ward or punish them according as they
obey or disobey theselaws. But actsdone
out of fear of punishment or in the hope
of reward can never have moral merit.

[I.Morality isthesourceof religion:
According to Kant and Martineau,
religion is not the source of morality but

morality is the source of religion. Kant
believes that happiness invariably
accompanies virtue. The complete good
isin harmony with happiness. We have a
convictionthat virtuewill ultimately lead
to happiness and vice to pain. But our
experience showsthat good people suffer
while bad people enjoy themselves. But
if the ethical order isto betrue, this must
not be so. Thus, Kant holdsthat there must
be some personal and moral power
behind the world that will ultimately
combine virtue with happiness and vice
with pain. This moral power is God.
Hence, according to Kant, morality isthe
basisof religion.

Martineau also holds that morality
leadsto religion. Our conscience or moral
faculty gives us an intuition of right and
wrong and of the obligatoriness of right
conduct. It isobligatory upon usto dowhat
is right. Obligation means obligation to
some higher authority. | am not the source
of this moral obligation. If | were so, |
could annul my senseof obligation at my
pleasure. The society or state al so cannot
be the source of my moral obligation
because it can not take cognizance of all
my actions, motives and intentions. So,
God who is omniscient and omnipresent
must be the ultimate source of moral
authority to whom obligationisultimatly
due and to whom we are responsible for
our actions. Hence, Martineau holdsthat
moral obligation and responsibility
necessarily lead to the idea of God.
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Further, our conscience or moral
faculty providesuswithanideal of perfect
moral excellence. Thisideal of excellence
is realised in God. Thus, according to
Martineau, morality givesrisetothebelief
in God as the source of moral authority
and asideally perfect being.

IIl. Religion and morality are

independent :

According to this view, religion and
morality are independent of each other.
Niether religion rises out of morality nor
morality rises out of religion. But each
springs from a distinct source in the hu-
man mind. Religion arises out of a‘feel-
ing of dependence’ on power or powers
higher than man for self-preservation and
well being. Morality again, arisesfromthe
idea and aspiration toward perfection of
self. Morality thus springs up in the hu-
man mind at ahigher stage of itsdevel op-
ment. Though religion and morality arise
independently of each other, yetitisfound
that intellectual and moral devel opments
lead to afinal synthesisbetween the two.

Thetrueview seemsto bethat neither
religion precedes morality nor morality
precedesreligion but both areinter-depen-
dent. Both religion and morality influence
each other. Religion reacts upon morality
andinspiresand elevatesit. Morality again
reactsonreligion and refinesand purifies
it. In normal experience, religion and
morality interfuse and interpentrate each
other. Moral valuesarelikewisereligious
values. It isrightly believed that the reli-

gious man should beamorally good man.
If morality appearsto beapart of religion,
religioninturnisjudged by an ethical test.
Thus religion and morality are closely
connected and interdependent. Thereare
certain points of similarity between reli-
gion and morality which are asfollows.

Pointsof similarity :

Belief in God and immortality of the
soul arecommonto religion and morality.
Existence of God and immortality of the
soul are the fundamental articles of faith
inreligion. Similarly, immortality of the
soul and the existence of God are
fundamental postulates of morality. The
moral ideal is eternally realized in God
who isan embodiment of moral perfection.
Again, moral life demands that the soul
does not perish along with the body.

Pointsof Dissimilarity :

However, closely religion and moral-
ity are connected there are following
points of difference between them.

1. Religion hasits centrein God while
morality hasits centrein man.

2. Itisconceivablethat theremay bea
purely humanistic morality which con-
tainsno referenceto the supernatural but
religion would loseits essential natureif
al referencetothesupernatura isexcluded
fromit.

3. Religioniswider in scope than mo-
rality. Morality dealswith goodnessonly
but religion is more comprehensive asit
includesother valuesi.e. the Beautiful, the
True aswell asthe Good.
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4. Morality implies progress towards
thelnfinitewhilereligionimpliesprogress
within thelnfinite.

5. Religion is more characteristically
an emotional experience than morality.
Thisisthe difference that was expressed
by Mathew Arnold’sdefinition of religion
as'Morality touched by emotion.’

6. Morality depends entirely in the
conciousness of freedomwhereasreligion
movesin the opposite sphere of necessity.

Inspite of these distinctions between
religion and morality, we must not ignore
their deeper unity. They are stages of the
developing spiritual life of man who
moves upward to hisdivinegoal. We can
regard morality and religion as respec-
tively alower and a higher level of hu-
man experience, the lower leading to the
higher. Morality isnot self-sufficient; itis

aphase of the spiritual life which points
beyonditself. It raisesproblemswhich can
findtheir solutionsonly inreligion. Hence,
religionisnecessary tomordity. Similarly,
morality isneccessary toreligion. Moral-
ity refinesand purifiesreligion. Thegreat
prophets of al religions have emphasised
on the ethical qualities of righteousness
and love as attributes of God and of the
truly religiouslife.

Thus, we can concludethat religionand
morality are closely connected. Religion
without morality is blind superstition and
morality without religion is incomplete.
Mordity culminatesinreligionandreligion
findsits expression in morality. Religion
and morality are partners in the spiritual
enterpriseof life. Both religion and moral-
ity are indispensable for a complete and
integral development of theindividual.

ACTIVITY

e What arethethreeelementsinvolvedinreligion?
e Whosaid "Moral obligation and responsibility lead to theideaof God"?

SUMMARY

e Theword religion’ isderived fromthe Latin word ‘religare’

e ‘Religare’ meansbond or to bind.

e Theword ‘Dharma is derived from the Sanskrit root ‘dhri’ which means to
sustain. ‘ Dharma’ isthat which sustainslife.

e Redigionisgenerally defined asconsistinginabelief in an everliving God asthe
Creator, Sustainer and Moral Governor of theworld together with the feelings
of awe, reverence, trust and love and the voluntary acts of devotion, dedication

and worship.
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Therearefour maintraitsor characteristicsof religion.

Different thinkers have given different definitions of religion. Of these, FHint’s
definition isnoteworthy. According to him, "Religionisman’sbelief inabeing
or beingsmightier than himself and inaccessibleto his senses but not indifferent
to his sentiments and actions, with the feelings and practices which flow from

suchabelief.”

Therearethree main viewsregarding therelation of religion to morality, whether

religion precedes morality or morality precedesreligion.
According to Descartes, Locke and Paley religion isthe source of morality.
According to Kant and Martineau, morality isthe source of religion.

According to thethird view, religion and morality areindependent. Neither re-

ligion risesout of morality nor morality risesout of religion.

PROBABL E QUESTIONS

Answer briefly :

=
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Theword religion isderived from which word?

What isthe meaning of theword ‘religare’ ?

From which Sanskrit root theword ‘ Dharma’ isderived?
What isreligion?

5. What arethethree elementsinvolved inreligion?

Answer thefollowing:
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What arethe characteristicsof religion?

State Kant’sdefinition of religion? What areits defects?

Write Hegel’ sdefinition of religion what isthe basisof hisdefinition?
Mention some pointsof similarity between religion and morality.
Mention some points of difference between religion and morality.
‘Religionisthe source of morality’. — Discuss.

‘Morality isthe source of religion’ —Discuss.

Discusstheview that religion and morality areindependent.

Explain theinter-dependence of religion and morality.



