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Dear learner,

| extend my heartfelt greetings and profound enthusiasm as | warm-
ly welcome you to Sreenarayanaguru Open University. Established in
September 2020 as a state-led endeavour to promote higher education
through open and distance learning modes, our institution was shaped
by the guiding principle that access and quality are the cornerstones of
equity. We have firmly resolved to uphold the highest standards of ed-
ucation, setting the benchmark and charting the course.

The programmes offered by the Sreenarayanaguru Open University aim
to strike a quality balance, ensuring students are equipped for both per-
sonal growth and professional excellence:The University embraces the
widely acclaimed “blended format,” a practical framework that harmo-
niously integrates Self-Learning Materials, Classroom Counseling, and
Virtual modes, fostering a dynamiciand enriching experience for both
learners and instructors.

The University aims tofoffer you an, engaging and thought-provoking
educational journey. The undergraduate programme in Philosophy
has structured its curriculum based' on modern teaching approaches.
The course intégrates current debates into the chronological develop-
ment of philosophicaldideas and methods. The programme has careful-
ly maintained ongg@ing ‘discussions about the Guru’s teachings within
the fundamental framework of philosophy as an academic field. The
Self-Learning Materialdhas been meticulously crafted, incorporating rel-
evant examples to facilitate better comprehension.

Rest assured,’ the university’s student support services will be at your
disposal throughout your academic journey, readily available to address
any concerns or grievances you may encounter. We encourage you to
reach out to us freely regarding any matter about your academic pro-
gramme. It is our sincere wish that you achieve the utmost success.

g

Regards,
Dr. Jagathy Raj V. P. 01-02-2026
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BLOCK -1

Introduction to Logic

UNIT

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ understand the meaning, purpose, and importance of logic as a tool for clear
reasoning and rational human thought.

¢ differentiate between logic as a scighce and an art, and explain its nature as
a formal and normative discipline!

¢ identify and explain the main,branches and fundamental Laws of Thought
that form the basis of logical reasoning.

¢ appreciate the development and continuing relevance of classical and modern
logic in various fields of knowledge and everyday life.

Prerequisite

Learners should already have a basic understanding of what thinking and
reasoning mean. They should recognise that reasoning is a process of drawing
conclusions based on what we already know and that good reasoning follows
certain rules or patterns. It is also helpful to have a general understanding of the
terms science and art; science being the systematic study of facts and laws, and
art referring to the application of knowledge through practice. This understanding
makes it easier to comprehend why logic is both a science, as it studies the laws of
correct reasoning, and an art, as it trains us to think correctly.

It is important to know the difference between thinking and feeling, since
logical thinking relies on facts and clear reasoning rather than personal emotions

SGOU - SLM - BA Philosophy - Logic and Critical Thinking
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or opinions. Logic addresses reasoning that can be tested and proven right or
wrong, while psychology studies how people actually think in real-life situations.
Awareness that Aristotle was the first great logician, often referred to as the
Father of Logic, and that later philosophers such as Leibniz, Frege, Russell, and
Wittgenstein developed logic into its modern form will also be useful. A basic
familiarity with simple logical symbols and statements the three fundamental
Laws of Thought- the Law of Identity, the Law of Non-Contradiction, and the
Law of Excluded Middle which form the foundation of logical reasoning, is

helpful.

Key themes

Logic, Laws of Thought, Law of Non-Contradiction;{ haw of Identity, Law of

Excluded Middle

Discussion

1.1.1 Definition, Nature, and
Scope of Logic

Many definitions of logic' have beén
proposed over time. According to the
philosopher Charles_JPeirce, “there are
nearly a hundred different definitions; but
all agree that the main con€ern of logic is
to classify arguments by separating the
good ones from the bad onegs. In short,
logic is the study of the methods and
principles that help us distinguish correct
arguments from incorrect ones.

Studying logic benefits us in several
ways. First, logic can be learned both
as a science and as an art through
understanding principles and practising
reasoning exercises to develop skill.
Second, like other exact sciences,
especially symbolic logic, it sharpens
our ability to reason correctly. Finally, it
provides definite methods to test whether
an argument is valid or invalid. This is
especially valuable because once we learn

to detect mistakes easily, we are less likely
to make them ourselves.

Logic is often defined as the science
of reasoning. This definition is partly
true but not entirely accurate. Reasoning
is a mental process through which we
draw conclusions from what we already
know, and this process is also studied
by psychology. However, psychology
examines how people actually think,
often through trial and error, emotion, or
intuition. The logician, on the other hand,
is not concerned with how people do think
but with how they ought to think. The
key question in logic, therefore, is: Does
the conclusion really follow from the
premises? If the premises give sufficient
reason to accept the conclusion as true, the
reasoning is valid; otherwise, it is invalid.
Thus, logic deals only with the validity
of reasoning, not with the psychological
process or subject matter of thought.

The term logic comes from the Greek
word logos, meaning “word,” “thought,”

SGOU - SLM - BA Philosophy - Logic and Critical Thinking
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“speech,” or “reason.” In philosophy, logic
means the study of reasoning and how the
mind draws valid conclusions from what
it already knows. It is concerned only with
reasoning that can be tested and verified.
Emotions, feelings, or personal opinions
do not form part of logic because they
cannot be examined or proved objectively.

Different thinkers have defined logic
in various ways. Aristotle, known as
the Father of Logic, described it as the
“instrument” of knowledge. Aldrich called
it the “Art of Reasoning,” and Whately
refined this by describing it as both the
“Art and Science of Reasoning.” Susan
Stebbing said that logic provides the rules
for correct thinking, while Creighton
defined it as “the science which studies
how the human mind searches for truth.”

Despite these varied expressions, all
definitions agree on one essential point;
logic is concerned with correct and valid
reasoning. In simple terms, logic_is_the
systematic study of reasoningd It helps
us decide whether an argument is valid
or invalid, whether a conclusion truly
follows from its premises, and,whether,
our reasoning is sotnd or flawed. Thus,
logic may be described asthe science that
enables us to distinguiish good reasoning
from bad reasoning, helping us think
clearly, critically, and cofrectly.

1.1.1.1 Nature of Logic

The nature of logic describes what kind
of discipline it is and how it functions.
Logic is both a science and an art, though
it is more properly considered a science.
As a science, logic studies the general
principles and laws of valid reasoning
in a systematic and organised manner. It
investigates the structure of arguments
and the relationship between premises
and conclusions. Logic does not merely
describe how people actually think; rather,

it shows how they ought to think in order
to reason correctly.

As an art, logic teaches us to apply these
principles in actual reasoning. It trains the
mind to think clearly, avoid confusion,
and form valid arguments. However, the
main purpose of logic is not to make one a
perfect reasoner but to impart knowledge
about valid forms of reasoning. Just as a
moralist may not always act morally, a
logician may not always reason perfectly.
Nevertheless, by studying logic, one learns
the rules that govern correct reasoning.

Logic is also referred to as a formal and
normative sciefice. It is formal because it
studies the form erstructure of reasoning,
not its content. Logie, is concerned with
the pattern, of an argument, not with the
subject matter, For example:

“All'men are mortal;
Socrates is a man;
therefore, Socrates is mortal”

has the same logical form as:

“All roses are flowers;
this is a rose;
therefore, this is a flower.”

Logic is normative because it prescribes
how we ought to reason. Just as ethics tells
us how to act rightly, logic tells us how to
think rightly. It sets standards for correct
thinking and provides rules that guide us
toward truth.

Thus, the nature of logic may be
summarised as follows:
¢ It is scientific, because it studies
reasoning systematically.

¢ It is formal, because it focuses on the
structure of thought.

¢ [t is normative, because it provides
rules for correct reasoning.

¢ [t is universal, because its principles

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



apply to all kinds of reasoning and
knowledge.

1.1.1.2 Scope of Logic

The scope of logic refers to the wide
range of fields and situations in which
logical thinking is applied. Logic is
not confined to the study of philosophy
alone; it plays a significant role in almost
every area of human thought and activity.
Wherever reasoning, analysis, or decision-
making is involved, logic becomes an
essential tool. It helps us think clearly,
avoid confusion, and arrive at conclusions
based on sound reasoning rather than
emotions or guesswork.

In science, logic has a fundamental role.
Scientists use logical reasoning to form
hypotheses, design experiments, interpret
data, and draw conclusions. For example,
when a scientist observes a phenomenon,
they logically connect causes and effects
to formulate theories that can be tested and
verified. Without logic, scientifiefinquiry
would lack structure and reliability.

In mathematics, logic is|even more
central. Mathematicalgféasoningyis built
upon logical principles that “ensure
each step in a | proof«or calculation
necessarily follows from previous steps.
Logic helps mathematicians’ determine
whether a conclusion truly follows from
given premises, ensuring precision and
consistency in outcomes.

In law, logic is indispensable for
lawyers, judges, and lawmakers. Legal
reasoning involves examining evidence,
interpreting laws, and applying them to
specific cases. Logical analysis helps
judges determine whether arguments are
valid and whether conclusions follow
from the facts presented. A well-reasoned
judgment must be logically sound and free
from contradictions.

SREEN: w
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In communication and debate, logic
helps people express their thoughts clearly
and persuasively. It enables us to structure
arguments so that they are coherent and
convincing. Logical thinking also helps us
identify weak or false reasoning, known
as fallacies, in others’ arguments, which
is especially useful in discussions, media
analysis, and academic writing.

In everyday life, logic has practical
importance. We constantly make choices
about what to buy, how to spend time,
whom to trust, and how to solve problems.
Logical thinking helps us weigh options,
consider consequences, and make
rational decisions. For example, when
planning a budget, choosing a career, or
resolviag conflicts, logic helps ensure that
our decisions are reasonable and well-
founded.

Thus, the scope of logic is universal.
It is a guiding principle in all areas that
require reasoning, analysis, or judgment.
By applying logical principles, we can
evaluate statements and arguments to
determine whether they are true, valid, or
reliable. Logic trains the mind to recognise
errors in reasoning—called fallacies—
and to avoid them. Ultimately, logical
thinking not only enhances academic and
professional success but also improves the
quality of our daily lives by promoting
clarity, fairness, and rational decision-
making.

1.1.1.3 Division of Logic

Logic is divided into two main

branches:

1. Formal Logic (Deductive Logic)

This branch is concerned with the form
or structure of reasoning. It studies whether
the conclusion necessarily follows from
the premises, regardless of their content.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



2. Material Logic (Inductive Logic)

This branch focuses on the content or
matter of reasoning. It studies how general
conclusions are drawn from particular
cases or observations. Therefore, the
scope of logic is very wide. It serves as
a foundation for all rational inquiry and
disciplined thinking. Logic sharpens our
intellect, strengthens our understanding,
and improves our ability to reason
correctly in every field of knowledge.

1.1.2 Logic: Positive Science
or Normative Science

Logic is not an experimental science
like physics, chemistry, or psychology.
It does not deal with physical or mental
processes in the brain; rather, it deals
with the correctness of reasoning itself.
Sciences such as psychology explain how,
we think, but logic tells us whether our
thinking is right or wrong.

1.1.2.1 Positive and Normative
Sciences

Sciences are generally divided inte
positive and normative. A positive science
deals with things ‘as_they are. It studies
facts as they exist and explains their nature
and relationships. Henceyitd§ also called
a natural or descriptive science because
it describes the facts of the world as they
are found in nature. For example, Physics,
Chemistry, and Biology explain the laws
and behaviour of the natural world with-
out prescribing how they should be.

A normative science, on the other hand,
deals with things as they ought to be. It
sets up a norm, standard, or ideal by which
facts or actions are judged. It tells us what
something should be in order to conform
to the ideal standard. For example:

¢ Ethics is the science of good conduct.
It teaches us how our actions ought

to be in order to reach the ideal of
goodness. Goodness becomes the
standard by which behaviour is
judged as right or wrong.

¢ Aesthetics is the science of beauty.
It studies the ideal of beauty and
evaluates things in the light of that
ideal, explaining how things should
be in order to be called beautiful.

A normative science is therefore also
known as a regulative or evaluative
science because it regulates or directs its
subject matter toward a particular standard
and evaluates its worth according to that
standard.

The difference between positive and
normative sciences lies\in their aims.

#A positive seience deals with
actual facts and realities.

¢ A normative science concerns
itselt with ideals and values.

The former tells us what a thing is,
whereas the latter teaches us what a
thing ought to be. The laws of a positive
science, such as the law of gravitation,
are universal and unchangeable. But the
laws of normative sciences, such as moral
or aesthetic principles, can be violated
because they depend on human conduct.
The moral laws of good behaviour, for
instance, are often disobeyed.

Like Ethics and Aesthetics, Logic is
also a normative science. Logic sets up
truth as its ideal and teaches us how our
thoughts ought to proceed in order to
reach the goal of truth. It is not concerned
merely with how people actually think,
but with how they should think to reason
correctly. Therefore, Logic is rightly
called a normative or regulative science of
thought.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



1.1.2.2 Logic: Science or Art or
Both

There has been much discussion
among philosophers about whether Logic
should be regarded as a science, an art,
or both. Some thinkers, such as Mansel
and Thompson, consider Logic only as a
science, while others, like Aldrich, regard
it purely as an art. However, philosophers
such as Mill and Whately recognise Logic
as both a science and an art.

A science is a systematic and exact
body of knowledge that explains certain
facts or laws of the universe. It aims at
understanding and knowing. For example,
Botany provides systematic knowledge
about plants.

An art, on the other hand, offers
practical rules for attaining a specific
goal. It aims to do or create something;
For instance, the art of carpentry provides
rules for making furniture, while the,arts
of music or painting teach u§ how to
produce beauty and harmony.

¢ Science and art.differ ‘in. their
aims and methods:

¢ Science ‘seeks’  theoretical
knowledge; art seeks practical
application.

¢ Science is learned through
study and reasoning; art is
acquired through practice and
experience.

Science deals with facts and universal
laws that already exist; art is creative and
applies these laws to produce something
new.

Yet, science and art are closely related
and mutually dependent. Arts depend on
sciences for their progress; for example,
the art of medicine relies on scientific

SGOU - SLM - BA Philosophy - Logic and Critical Thinking

BLOCK - 1

knowledge of anatomy and chemistry.
Likewise, sciences often develop from
arts; for example, the science of logic grew
out of the art of debate, and the science of
grammar emerged from the art of writing
and speaking.

Considering these points, Logic can
rightly be called both a science and an
art. It is a science because it is systematic,
rational, and based on general laws that
explain correct reasoning. It is an art
because it provides practical rules that
help us reason correctly, discover truth,
and avoid errors in thinking.

One may redson well without formally
studying logic, just as one may sing
withoutlearning the artof music. However,
studying legic refines and improves our
reasoning abilities. Thus, Logic is both
theoretical and practical—the science of
reasoning and the art of correct thinking.
As Creighton aptly defines it, Logic is
a_‘“search for truth,” which perfectly
expresses its dual nature.

1.1.4 The Three Laws of
Thought: Principles of Logic

Early thinkers defined Logic as the
science of the laws of thought, meaning
that all our processes of reasoning
and thinking are governed by certain
fundamental principles. These basic
principles, known as the Laws of Thought,
form the foundation of all rational thinking.
Without them, no correct reasoning would
be possible. Aristotle was the first to
clearly formulate these three fundamental
laws:

1. The Law of Identity
2. The Law of Non-Contradiction
3. The Law of Excluded Middle

Later, the philosopher Leibniz added
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a fourth principle, the Law of Sufficient
Reason, but the first three remain the most
fundamental in classical logic.

1. The Law of Identity

The Law of Identity states that
everything is what it is. Symbolically, it
is expressed as p o p, which means that if
any statement p is true, then it is true. This
principle emphasises that every object
or idea has a definite nature and remains
itself: “A is A.” This does not imply mere
repetition; it expresses the principle of
consistency or sameness through change.
For example, a person may grow and
change with age, yet remains the same
individual. In reasoning, this law means
that terms used in an argument must
retain the same meaning throughout. If the
meaning of terms changes midway, the
reasoning becomes invalid.

2. The Law of Non-Contradiction

The Law of Non-Contradiction states
that the same thing cannot both be and
not be at the same time and/in the same
respect. Symbolically, this 18 expressed
as ~ (p - ~p), meaning 1t 1S impossible fot
a statement and it§ negationmboth to be
true simultaneously. lnssimpler terms: “A
cannot be B and not-B at the same time.”

Two contradictory judgments cannot
both be true; one must be true, and the
other false.

For example:

¢ A door cannot be both open
and closed in the same respect
at the same moment.

This law ensures consistency and
prevents contradictions in thought.

3. The Law of Excluded Middle

The Law of Excluded Middle states
that everything must either be or not be;

there is no third or middle alternative.
Symbolically, it is expressed as p v ~p,
meaning every statement is either true or
false; there is no middle ground. In other
words: “A is either B or not-B.” Between
two contradictories, one must be true and
the other false. As Jevons wrote, “Two
contradictories do not admit of a middle
ground.” For example, a person is either
alive or dead; in logical terms, there is no
intermediate state.

The Laws of Thought in Modern
Logic

Although these principles were
traditionally “censidered self-evident,
modern logic no“longer defines logic as
the science of thought. Following the
work of ‘Frege, Russell, Whitehead, and
Wittgenstein, logic i§ now understood as
the systematic study of methods used to
distinguish valid from invalid reasoning.
The central question of logic is: Does the
conclusion necessarily follow from the
premises? In other words, is it possible for
the premises to be true and the conclusion
false?

Frege and, later, Russell and Whitehead
attempted to ground all of logic (and even
mathematics) on a small set of logical
axioms. In Principia Mathematica (1910—
1913), they proposed six basic tautologies
as axioms for propositional calculus,
from which all logical truths could be
derived. Among the results deduced from
these axioms were the Laws of Non-
Contradiction and Excluded Middle.

Bertrand Russell later argued that
these traditional laws are not uniquely
fundamental; rather, they are examples
of self-evident tautologies among many
others. Wittgenstein’s Tractatus Logi-
co-Philosophicus demonstrated that all
truth-functional tautologies are valid
because their truth can be verified using
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truth tables. Thus, self-evidence is not
required; what matters is that the logical
system is:

¢ Expressively complete (able to

express every truth function), and

¢ Deductively complete (able to prove
all valid arguments).

The Continuing Importance of the
Three Laws

Despite criticisms, the three classical
principles remain important because they
underlie the construction of truth tables:

¢ The Law of Excluded Middle
ensures every statement
receives either T or F.

¢ The Law of Non-Contradiction

ensures no statement receives
both T and F.

¢ The Law of Identity ensures
that once a truth valué “is
assigned, it remains consistent.

Thus, valid inference requires that
every statement be eitheritrue or false and
not both—a basic foundation of classical
logic.

Recap
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In the early 20th century, alternative
logical systems were developed that
challenged these classical assumptions.
Logicians such as Bernays and Post
introduced multi-valued logics, while
Brouwer and his followers developed
Intuitionistic Logic, which rejects the Law
of Excluded Middle. Other non-classical
systems, including Quantum Logic, Modal
Logic, and Paraconsistent Logic, further
modified or rejected classical principles
like Non-Contradiction or Distribution.

These developments broadened the
scope of logic but did not replace classical
logic, which remains the standard for
reasoning about the physical world. Facts
about empirical reality must be either
true ordalse, and no single fact can both
be and not,be. Thus; although obeying
therthree principles alone is not sufficient
for correct, thinking, adherence to them
remains necessary for valid inference and
consistent reasoning.

From ™ Aristotle’s  Metaphysics  to
modern propositional logic, these prin-
ciples have remained central. Aristotle
called the Principle of Non-Contradiction
“the most certain of all principles.” Even
if they are not literal “laws of thought,”
they define the essential nature of classical
logic from ancient to modern times.

¢ Logic studies the rules distinguishing correct and incorrect reasoning.

¢ Logic studies validity, not mental processes or content.

¢ Logic concerns how the mind draws valid conclusions.

¢ It focuses on correct reasoning and identifying sound arguments.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking
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¢ Logic is both a science and an art of valid reasoning.

¢ Asan art, logic trains the mind to reason correctly.

¢ Logic studies the structure of reasoning and the rules for right thinking.
¢ Itis essential for clear thought and sound decisions.

¢ In mathematics and law, logic ensures accuracy and validity.

¢ Logic aids clear communication and rational daily choices.

¢ Logic is universal and guides reasoning in all fields.

¢ Positive science describes facts; normative science sets ideals.

¢ Logic is a normative science guiding thought toward truth.

¢ Logic is also a science and an art, both theeretical and practical.

¢ The Laws of Identity, Non-Contradiction, and Exeluded Middle ground
classical reasoning.

¢ Modern logic views these laws as tautologies within complete systems.
¢ New logics modify butdonot replace,classical logic.

¢ Classical logic remains foundational to valid reasoning.

Objective Questions

1. The word Logic is derived from the Greek word /ogos, which means:
2. Who is known as the “Father of Logic”?

3. Logic is mainly concerned with:

4. The Law of Identity is symbolically expressed as:

5. “A cannot be B and not-B at the same time” expresses which law?

6. Logic is called a normative science because:

SGOU - SLM - BA Philosophy - Logic and Critical Thinking
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Answers
1. Thought or Reason 4. pop
2. Aristotle 5. Law of Non-Contradiction
3. Correct reasoning and valid 6. It prescribes how people
inference ought to think
Assignments

1. Explain why Logic is considered both a scienee and an art, Give suitable
examples to show how these two aspects complement each' other.

2. Distinguish between a positive science and a mormative science. Why is
Logic classified as a normative scieénce rather than a positive one?

3. Describe the three LawsgofiThought—Identity, Non-Contradiction, and

Excluded Middle. Discass their importanee in maintaining consistency and
validity in reasoning.
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Suggested Reading

1. Church, Alonzo. Introduction to Mathematical Logic. Princeton
University Press.

2. Hurley, Patrick. 4 Concise Introduction to Logic. Cengage Learning.

3. Kneale, William & Kneale, Martha. The Development of Logic. Oxford
University Press.

4. Nagel, Ernest & Newman, James. Godel s Proof. New York University
Press.

5. Priest, Graham. Logic: A Very Short Introduction. Oxford University
Press.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking

(™)



BLOCK - 1

Term

UNIT

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ Differentiate between a word, name, and tesm, and explain, their functions
and relationships in logic and language.

¢ Identify and classify the logical characteristics of tefms—Concrete and
Abstract, Singular and General, Collective, Positive and Negative, Absolute
and Relative, and Connotative and Denotative.

¢ Explain and illustrate thes€oncepts of ¢ennotation and denotation and their
inverse relationship.

¢ Apply these logical distinctions to form clear propositions and analyse
reasoning withd@ccuracy and precision.

Prerequisite

In the study of logic, understanding the distinctions between a word, a name, and
a term is fundamental to developing clear and correct reasoning. These elements
form the foundation of logical language, helping us to express our thoughts
precisely and analyse arguments effectively. A word is the basic unit of meaning in
language; it becomes a name when it refers to something that can be thought of or
spoken about; and it becomes a term when it functions as the subject or predicate
in a proposition. To deepen this understanding, one must also learn the various
logical characteristics of terms, which determine how words and names operate
within reasoning.
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Terms may be classified into different types—Concrete and Abstract, Singular
and General, Collective, Positive and Negative, Absolute and Relative, and
Connotative and Denotative—each having a distinct role in logical expression.
Understanding these categories helps us use students use terms accurately when
forming propositions and recognise precise relationships between ideas.

Key themes

Word, Name, Term, Concrete Term, Abstract Term, Singular Term, General Term,

Connotative Term, Denotative Term.

Discussion

1.2.1 Word, Name, and Term

There are important differences between
aword, aname, and a term, though they are
often used in related ways in language and
logic. Understanding these distinctions is
essential because reasoning depends on
the clear and accurate use of language.

1. Word

A word is the smallest meaningful unit
of language that camgeither stand alone
or combine with other words £0 express
thought. It may consist gfia'single letter,
such as 4 or /, or a combination of letters,
such as dog, tree, or alas. Every word
must have meaning or convey an idea; if it
does not express any sense or meaning, it
cannot be considered a word.

For example:

¢ Dog is a meaningful word
because it represents a known
animal.

¢ (Odg is not a word, even though
it contains the same letters,
because it conveys no meaning.

Thus, a word is essentially a symbol
that_expresses, a definite idea or concept.
Words are the building blocks of language
and communication.

2. Name

A name is a word or a group of words
that can function as the subject or predicate
In a proposition. A name stands for a
particular object, person, quality, or idea
that can be thought of or spoken about.
However, not every word can function
as a name. Prepositions and conjunctions
such as of, before, or if cannot be names
because they do not refer to anything that
can meaningfully function as the subject
or predicate of a statement.

For example, the sentence:

¢ “Before has four legs”

is absurd because before does not name
any entity.

Therefore:

¢ All names are words
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¢ Not all words are names

Examples of names include: Rama,
India, honesty, wisdom—all refer to
objects or ideas that can be thought about
or discussed.

3. Term

A term is a name that is actually used as
the subject or predicate in a proposition.
In logic, the word term has special
significance because it forms part of a
logical argument.

For example, in the proposition:

¢ “Gandhiji is the Father of the
Indian Nation”

the expressions Gandhiji (subject
term) and the Father of the Indian Nation
(predicate term) are both terms. They
express the two ideas connected by the
copula is.

Thus:

¢ A word becomes a name when
it refers to something.

¢ A name becoimes a term when
it is used in a proposition.

Hence, the three™ concepts—word,
name, and term—represent’ a logical
progression from meaning — reference —
propositional function.

Further Clarification: Difference

Between Name and Term

A name may have several meanings
depending on the context in which it
is used, whereas a term has only one
definite meaning within a particular
proposition. Once a name becomes a term
in a statement, its meaning becomes fixed
and precise in that context. Outside the
proposition, however, the term loses this
special logical function and reverts to
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being merely a name.

For example:

¢ The name blind may refer
to a window covering or the
absence of sight.

¢ The word balance may mean
a weighing machine or the
difference between accounts.

But in the proposition:

¢ “Balance is a
machine,”’

weighing

the word balance functions as a term
with a single, clear meaning.

Thusgthe distinctiohs among a word, a
name, and aterm showanatural and logical
proegression—from general meaning to
specific ‘reference, and finally to precise
logical function. This progression is
crucial for/¢larity in reasoning because it
ensures that language serves as an accurate
tool'for expressing and analysing thought.

1.2.2 The Logical
Characteristics of Terms

In logic, terms are the words or
expressions that stand for things, qualities,
or relations. Terms can be divided into
several types: concrete and abstract,
singular and general, collective, positive
and negative, relative and absolute, and
connotative and denotative.

1.2.2.1 Concrete and Abstract
Terms

A concrete term is the name of
something that can be directly perceived
through one or more of our five senses. For
example, man, tree, wind, music, or war
are all concrete terms because they refer to
things that can be seen, heard, touched, or
otherwise sensed. Concrete terms usually
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indicate real, individual objects.

All adjectives are also considered
concrete terms. For instance, in the
sentence:

&  “This cloth is white,”

the word white refers to a visible quality
of the cloth and is therefore concrete.
Even though white denotes a quality, it is
concrete because whiteness is perceived
through the senses.

An abstract term, on the other hand, is
the name of a quality, condition, or state
that cannot be directly perceived through
the senses. They refer to attributes or
ideas considered apart from the object in
which they exist. For example, honesty is
an abstract term, but the honesty of John
becomes concrete because it refers to a
particular instance of that quality.

Sometimes, the names of concrete
things can be treated as abstract when,they
are thought of separately fromsthe whole
to which they belong. For example:

¢ Leaf can be considered abstract
when thought of apart from the
tree.

¢ Man becomes abstract’ when
considered apart fromfsociety.

Thus, concreteness or abstractness
depends on how we regard the thing.

1.2.2.2 Singular, General, and
Collective Terms

A. Singular Terms

A singular term applies to only one
specific object (real or imaginary) at a
time and in the same sense. Here, “object”
refers to anything that can be thought of
as one—a person, place, event, or quality.

Examples: Taj Mahal, India, the Sun,

redness, generosity.

Singular terms are also called individual
terms. They are of two kinds:

1. Proper Names — Names that
permanentlybelongtoparticular
persons, places, or things.
John, Mary, Madras, Ganga.
Even if many persons are
named John, within a context it
refers to a particular individual.

2. Significant Singular Terms
— Names that refer to single
individuals because of unique
features or roles, such as:
the Prime Minister of India, the
highest mountain range, the
World War of 1914-1918.

B. General Terms

A general term (or common term)
applies in the same sense to many similar
objects. It refers to all members of a class.

Examples: man, book, river, star, boy.

Even a proper name may sometimes be
used as a general term. For example:

¢ a Daniel may mean any wise or just
person.

C. Abstract Terms as Singular or
General

An abstract term may be:

¢ General, when it refers to
a collection of qualities,
e.g., virtue, colour, taste.
Virtue is general because it
includes truthfulness, honesty,
charity, etc.

¢ Singular, when it refers to one
specific quality, e.g., whiteness,
generosity.

D. Collective Terms
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A collective term is a name that refers
to a group or collection of similar objects
taken together as a single unit. Words such
as army, class, library, and assembly are
collective terms. While general terms refer
to objects taken individually, collective
terms consider them as one whole group. A
collective term is singular when it refers to
one specific group, such as The Salvation
Army or The Madras University Library.
It becomes general when it refers to many
such groups, as in the statement “Libraries
are useful institutions.”

This idea of viewing things either as a
whole or individually is also seen in the use
of the word all. 1t is therefore important
to understand the difference between the
collective and distributive uses of all.
When all is used collectively, it means
“taken together,” as in “All the angles of
a triangle are equal to two right angles.”
When all is used distributively, it refers
to each member separately, as in “All the
works of Shakespeare can be read imaday”’
or “All the months of the yeaf have less
than 32 days each.” Understanding this
difference helps in correctly \interpreting
propositions.

¢ Positive, Negative Terms and
Privative Term

A positive term expresses the presence
of a quality, e.g., happy, healthy, visible.
A negative term expresses the absence
of a quality, e.g., unhappy, invisible,
impossible. Negative terms usually depend
on their positive forms—for example,
unhappy means “not happy.” Negative
terms often contain prefixes:

¢ in-, un-, dis-, non-, mis-, anti- or the

suffix

¢ —less (e.g., hopeless, useless).

However, the form of a word may not
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reliably indicate whether it is positive or
negative:

¢ Some words appear positive but are
actually negative, e.g., ignorance,
darkness.

¢ Some words appear negative but
are actually positive, e.g., priceless,
invaluable.

Thus, it is meaning, not form, that
determines whether a term is positive or
negative.

A privative term indicates the absence
of a quality that is normally expected in
something. It deénotes loss or deprivation.

Examples: blind, deaf, lame, orphan,
widow!

Contradictory and/Contrary Terms

Terms “are contradictory when they
completely exclude each other, leaving no
middle ground, e.g., alive—dead, honest—
dishonést, married—bachelor. Terms are
contrary when they differ in degree and
allow for a middle position, e.g., rich—
poor, wise—foolish, sweet—bitter. A person
may be neither wise nor foolish; there can
be a middle stage. Contradictory terms
are usually formed by adding prefixes like
non- or not, such as ‘crow is non-black
other than black’. Contradictories cannot
both be true or false; contraries can both
be false but not both true.

1.2.2.4 Absolute and Relative
Terms

An absolute term refers to something
that exists independently and has a clear
meaning by itself. Examples include tree,
college, table, etc. An absolute term stands
alone and does not require another term
for its meaning.
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A relative term, on the other hand,
derives its meaning only in relation to
something else. For example, the term
parent implies child, and teacher implies
student. Relative terms always occur in
pairs, such as:

¢ master — servant
¢ husband — wife
¢ doctor — patient

¢ cause — effect

These terms cannot be understood in
isolation because each implies the other.

However, nothing in the world is
completely absolute. Everything is related
to something else—a tree is related to
its seed, and all objects in the universe
are connected in some way. Thus, in the
strictest sense, the term absolute can be
properly applied only to the Supreme
Being or God, who exists independently
of all else.

1.2.2.5 Denotative and
Connotative Use ofsferms

A term in Logic perfofims two main
functions: it can ‘dénote and  connote.
Denotation means pointing out'or naming
objects. For example,“the term man
denotes all human beings. Denotation
shows the range or number of objects
a term applies to, and is therefore also
called extension. Connotation means
suggesting or implying qualities. The term
man connotes the qualities of animality
and rationality. Connotation is also called
intension because it refers to the internal
or essential qualities that the term implies.

According to J. S. Mill and many
logicians, terms can be connotative or
non-connotative. A connotative term both

denotes objects and connotes attributes;
it refers to things and also suggests their
qualities. A non-connotative term either
denotes objects without implying qualities
(like a proper name) or connotes qualities
without referring to objects (like a singular
abstract term). Mill called a proper name
“an unmeaning mark,” as it only identifies
objects but does not suggest any common
qualities. On the other hand, singular
abstract terms like whiteness show
qualities but not objects.

Meaning of Connotation: Three
Views

Logicians “have proposed three
interpretations  ofy, what constitutes
connotation:

1. Objective View

According to the objective view,
connotation includes all the qualities that
an object/ possesses—both known and
unknewn. For example, in this view, the
connotation of the term “water” would
encompass its known qualities, such as
being colourless, liquid, and drinkable,
as well as unknown chemical or physical
properties that humans may discover in
the future. This view is rejected in logic
because logic deals only with known,
clear, and identifiable qualities. We cannot
reason about qualities that are unknown
or undiscovered. Therefore, when logic
defines “water,” it uses only its known
characteristics, such as ‘“a transparent,
tasteless liquid composed of hydrogen and
oxygen.” Unknown qualities cannot form
part of logical connotation.

2. Subjective View

The subjective view holds that
connotation consists solely of the qualities
known to the individual thinker. This
view is also rejected because it would
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make meanings vary from person to
person, leading to confusion and a lack
of agreement. For example, the word
“eclipse” may have a precise meaning
for an astronomer, a different meaning
for a mathematician, and a vague or
incorrect meaning for an uneducated
person. If meanings depend on individual
knowledge, common understanding and
logical reasoning become impossible.

3. Logical View

The logical view, which is the accepted
perspective, states that connotation
includes only the essential and common
qualities by which a term applies to an
object. These qualities are necessary for
identifying the object and are shared by
all members of the class. For example, the
connotation of the term “man” includes
the essential qualities of animality and
rationality. Qualities such as laughing,
crying, or sleeping are not included,
because they are not unique toshtimians
and are not essential for defining the term¢

1.2.2.6 The Relationship between
Connotation and Dénotation

functions:
The

two
denotation.

Every term [has
connotation  and

Recap
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connotation of a term consists of the
essential qualities of an object, while
the denotation comprises the objects
themselves to which the term applies.

There is an inverse relationship between
them; when the connotation increases, the
denotation decreases, and vice versa. For
example, the term “students” denotes all
students and connotes certain qualities.
When we add another quality, such as
“Indian,” to form “Indian students,” the
connotation increases, but the denotation
(the number of students included)
decreases. Conversely, when connotation
decreases, denotation increases. For
example, if wesremove the quality of
rationality from the, term “man,” it can
now denote all animals, not just human
beings.

Therefore, ‘thewgeneral rule is: when

connotation increases, denotation
decreases,, and when connotation
decreases{ denotation increases. Some
logicians express this  relationship

mathematically by stating that connotation
and denotation vary in an inverse ratio; if
one doubles, the other is reduced by half;
if one triples, the other is reduced to one-
third.

¢ Word: Smallest meaningful unit of language

¢ Name: A word representing an object, person, quality, or idea

¢ Term: A name used as a subject/predicate in a proposition

¢ Relation: Word — Name — Term

¢ Concrete term: Perceived by the senses

¢ Abstract term: Names a quality or state
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¢ Singular term: Refers to one object

¢ General term: Applies to many objects

¢ Abstract terms may be singular or general

¢ Collective term: Names a group as a unit

¢ “All” is collective (together) or distributive (each)

¢ Positive term: Presence of a quality

¢ Negative term: Absence of a quality

¢ Meaning decides positivity or negativity

¢ Privative term shows loss of an expected quality

¢ Contradictory terms exclude each other

¢ Contrary terms allow for a middle stage

¢ Absolute terms stand alone

¢ Relative terms depend on another

¢ A term denotes objects (extension)and connotes qualities (intension)
¢ Connotative terms denote and cofihote

¢ Non-connotative terms either denote alone or connote alone
¢ Connotation T — Denotation']

¢ Connotationyy=> Denotation 1

Objective Questions

1. Inlogic, a word is defined as:
2. A name becomes a term when:
3. “Virtue” is an example of a:

4. The word army is a:

5. Apositive term expresses:
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6. “Teacher” and “student” are examples of:
7. The term human denotes and connotes

8. When connotation increases, denotation:

Answers
1. The smallest meaningful unit 5. The presence of a quality
of language

6. Relative terms
2. It is used as a subject or
predicate in a proposition 7. Human “beings; animality
and rationality
3. Abstract term
8. Deereases
4. Collective term

Assignments

1. Classify and explain the various légieal characteristics of terms with suitable
examples.

2. Explain withllustrations hew cefinotation and denotation work together to
define the meaning of.a,term.

3. Describe how understanding the types of terms helps in achieving clarity
and precision in reasoning.

Reference

1. Ayer, A.J. Language, Truth and Logic. Penguin, 2001.

2. Copi, Irving M., and Carl Cohen. Introduction to Logic. 14th ed.,
Pearson, 2010.

3. Hooper, F. L. Introduction to Logical Theory. Longmans, 1956.

/o SGOU - SLM - BA Philosophy - Logic and Critical Thinking e



BLOCK -1

4. Jeans, J. H. Elements of Logic. Macmillan, 1938.

5. Mill, John Stuart. 4 System of Logic. Longmans, Green & Co., 1843.
6. Quine, W. V. O. Methods of Logic. Harvard University Press, 1982.
7. Stebbing, L. Susan. A Modern Introduction to Logic. Methuen, 1948.

8. Tarski, Alfred. Logic, Semantics, Metamathematics. Hackett, 1983.

Suggested Reading

1. Hurley, Patrick. 4 Concise Introduction to Logic. Cengage Learning,
1972

2. Kbneale, William & Kneale, Martha. The Development of Logic. Oxford
University Press, 1972

3. Nagel, Ernest & Newman, James. Godel s Proof. New York University
Press, 1958

4. Priest, Graham. Logie: A Very Short Introduction. Oxford University
Press, 2017

SGOU - SLM - BA Philosophy - Logic and Critical Thinking

(™)

i



BLOCK - 1

Basic Concepts

\“

UNIT

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ define and distinguish between propositions, sentences, 'and arguments,
understanding their role in logical reasoning.

¢ differentiate between deductive anddinductive,arguments and explain how
each supports its conclusion.

¢ explain the concepts of truth, validity, and soundness, and apply them in
evaluating arguments.

¢ analyse and construet validdarguments by identifying premises and
conclusions, assessing their logical ¢onnection and reliability.

Prerequisite

Logic is the science and art of correct reasoning. It provides systematic methods
for distinguishing valid arguments from invalid ones and helps in forming sound
judgments. Every act of reasoning involves statements that make claims about
reality—these are called propositions. When propositions are connected in a
structured way to support a conclusion, they form an argument.

The study of logic begins with understanding the difference between sentences
(linguistic expressions) and propositions (the meanings expressed). It then
examines how propositions combine to form deductive and inductive arguments.
Deductive reasoning guarantees the truth of its conclusion if the premises are true,
whereas inductive reasoning provides probable support based on observation and
experience.
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By studying logic, we develop the ability to think clearly, recognise valid
patterns of reasoning, and avoid common errors—skills essential in philosophy,

science, and everyday decision-making.

Key themes

Proposition, Statement, Truth-value, Argument, Premise, Conclusion, Reasoning,

Discussion

Introduction

Logic is the study of the methods and
principles that help us distinguish between
correct and incorrect reasoning. Whenever
we think or discuss any subject, we often
give reasons to support our conclusions,
These reasons together form what is called
an argument. However, not all arguments
are good ones because not all reasons
actually support their conclusions.

Whenever we encounter an argument—
whether spoken or written—we must ask:
Does the conclusion really follew from the
premises? Here, logic pfovides objective
rules and methods to help us answer this
question and determine whether reasoning
1s valid.

People often justify beliefs by appealing
to authority, emotion, or habit. Although
persuasive, such appeals do not reliably
lead to truth. Only correct reasoning,
based on logical principles, helps us
make sound judgments. By learning and
applying the techniques of logic, we can
distinguish sound reasoning from faulty
reasoning and avoid being misled by
emotional or illogical arguments. Thus,
logic trains the mind to think clearly,

evaluate evidence properly, and arrive at
rational and consistent conclusions.

1.3.1 ®roposition and
Sentence

To understand reasoning, we must first
examine its basic elements propositions
and arguments. An argument is a set of
propesitions arranged so that one of them
the conclusion is supported by the others
the premises. Hence, propositions are the
building blocks of all arguments.

A proposition is a statement that asserts
something about the world. It claims that
something is or is not the case. Every
proposition must be either true or false,
even if we do not yet know which it is.

Example:

¢ “There is life on another planet in
our galaxy.” Even though we do not
know whether it is true or false, it
must be one or the other.

Thus, every proposition has a definite
truth value.

Not every sentence is a proposition
because not every sentence makes an
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assertion. For example:

¢ Aquestion: “Do you know how
to play chess?”

¢ A command: “Come quickly!”

¢ An exclamation:
gosh!”

“Oh my

These do not assert anything and
therefore cannot be true or false. Only
declarative  sentences can  express
propositions.

Propositions and sentences are not
the same, even though propositions
are expressed through sentences. A
proposition is the meaning or idea that
a sentence conveys, while a sentence is
merely the form of words used to express
that meaning. Because of this difference,
different sentences can express the same
proposition. For example, “Leslie won the
election” and “The election was won by:
Leslie” differ in wording and grammatical
structure, but both communicaté the same
meaning. Therefore, they express the same
proposition even though the sentences are
different.

Similarly, sentences «fin " different
languages can “express the same
proposition:

¢ [t is raining (English)
¢ FEsta lloviendo (Spanish)
¢ [l pleut (French)

¢ Esregnet (German)

The meaning is the same even
though the linguistic forms differ. Thus,
propositions are independent of language.

is often used
proposition.

The term statement
interchangeably with

SREEN: w

BLOCK - 1

Althoughnotidentical, manylogicianstreat
them as equivalent. Some philosophers
even avoid the term proposition and use
sentence, but the distinction is important
because:

¢ A sentence is a linguistic entity

¢ A proposition is a meaning-
entity

A single sentence can express different
propositions in different contexts.

Example:

“The largest state in the United States
was once afi hindependent republic.”
This was true when referring to Texas.
Therefore, it is false today because Alaska
is now the largest. Here, the sentence
remains the 'same, but the proposition
expressedichanges with time or context.

Classification of Propositions

PropOsitions are mainly of two
types: simple propositions and complex
(compound) propositions. A simple
proposition expresses only one idea and
is not connected with any other statement.
For example, “The crow is black™ is a
simple proposition because it states only
one fact.

A complex proposition is formed by
joining two or more simple propositions
using logical words. One type of complex
proposition is the conjunctive proposition,
which uses the word “and.” A conjunctive
proposition is true only when all the joined
statements are true.

For example, “Priya is a teacher and
Krishna is a scientist” is true only if both
statements are true. Another type is the
disjunctive proposition, which uses the
word “or.” A disjunctive proposition is
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true if at least one of the statements is true.
For example, “You can travel by bus or by
train.” The third type is the hypothetical
(or conditional) proposition, which uses
“if... then...” to show a condition. For
example, “If it rains, then the match will
be cancelled.” Here, the “if” part is called
the antecedent, and the ‘“then” part is
called the consequent.

Based on how the terms are related,
propositions are classified into three types:

1. Categorical Proposition
2. Hypothetical Proposition

3. Disjunctive Proposition

1. Categorical Proposition

A categorical proposition shows a direct
and clear relation between the subject
and the predicate. It uses words like “is’?
or “are.” There is no condition involved:
For example, “All roses are flowers™is a
categorical proposition becausé it directly:
states the relationship between roses and
flowers.

2. Hypothetical Pfoposition:

A hypothetical “proposition shows a
conditional relationship betWween two
statements. It uses “if*'to introduce a
condition. It has two parts: the antecedent
andthe consequent. Thistype of proposition
is false only when the antecedent is true
and the consequent is false. For example,
“If you exercise regularly, then you will
stay healthy.”

3. Disjunctive Proposition: A disjunctive
proposition presents two choices using
“either...or.” It does not imply that both
choices must be true. The proposition
is true if at least one option is true. For
example, “The meeting will be held either
online or offline.”

1.3.3 Argument: Deductive
and Inductive

An argument is a group of propositions
in which one proposition (called the
conclusion) is claimed to follow from the
others (called the premises). In ordinary
language, the word “argument” often
refers to a quarrel or dispute, but in logic,
it has a very specific meaning. In logic, an
argument is about reasoning, not fighting.
It is a structured set of statements in which
the premises provide evidence or reasons
to support a conclusion.

An argument is not just a random
collection of semtences. There must be
a clear logical relationship between the
premisésand the conclusion. The premises
give reasoms, and the conclusion is the
claim that the arguér wants us to accept
based on those reasons.

This structure is usually represented as:

Premise(s)
-~ Conclusion

The symbol “~” means “therefore,”
indicating that the conclusion is claimed
to follow logically from the premises. In
logic, we are not primarily concerned with
whether the conclusion is factually true
or false. Instead, what matters is whether
the conclusion logically follows from the
premises. That is, logic studies the form
of reasoning, not the subject matter or
content.

Arguments can be simple or complex.

Simple Arguments

A simple argument contains only
one premise and one conclusion.
Example:

Noonehaseverseenablackholedirectly.
=~ Therefore, any statement about black
holes is based on theory, not direct
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observation.

Even with a single premise, the
reasoning is clear, and the conclusion is
supported by the premise.

Sometimes an argument presents
its conclusion first, followed by the
supporting premise. For example, Jeremy
Bentham said:

“Every law is an evil, for every law is
an infraction of liberty.”

Here:

¢ Conclusion: Every law is an
evil

¢ Premise: Every law is
infraction of liberty

an

Although it is expressed in a single
sentence, it still contains reasoning and
therefore qualifies as an argument.

Not Every Sentence Is an Argument

A single statement by its¢lf does noét
constitute an argument. For|a statement
to be an argument, itmust contain two,
parts: a claim (gonclusion) andwsthe
reasons (premises) that support that claim.
Sometimes, a sentenceimay appear to be an
argument because of its wordifig or tone,
but if it does not provide'any reason or
evidence, it cannot be called an argument.

Example (not an argument):

“If a state wants to be a society of
equals, then a state based on the middle
class will be best.”

This expresses only a condition. It does
not provide a reasoned conclusion.

In contrast, Aristotle’s statement is a
genuine argument:
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“A state aims at being a society of
equals; therefore, a state based on the
middle class is the best.”

Here:

¢ Premise: A state aims at being a
society of equals.

¢ Conclusion: Therefore, a state based
on the middle class is the best.

The two parts are logically connected,
making it a real argument.

Not All Groups of Sentences Form
Arguments

A set of sentences may describe
facts, express emotions, or persuade, but
unless ‘these sentences attempt to prove
a conclusion, using rgasons, they do not
qualify as arguments.

Example: A report about global
inequality may be emotional or persuasive,
but_it bécomes an argument only if it
attempts to establish a conclusion based
on evidence.

Argument and Reasoning

¢ Reasoning is both a science
and an art.

¢ Itisascience because it follows
definite rules and logical
principles.

It is an art because clear reasoning
improves with practice.

Although everyone reasons in daily
life, training in logic helps us reason more
accurately, more clearly, and with fewer
errors. To develop this skill, we must
practice recognising, constructing, and
analysing arguments with care.
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1.3.4 Deductive and
Inductive Arguments

Arguments can be of two main types:
deductive and inductive. Both attempt
to show that their premises support their
conclusions, but they differ in the kind and
strength of the support claimed.

Deductive Arguments

In a deductive argument, the premises
are intended to provide complete and
conclusive support for the conclusion. If
the premises are true, the conclusion must
also be true. Such arguments are evaluated
as valid or invalid.

A deductive argument is valid if and
only if it is impossible for all its premises
to be true while the conclusion is false.
Thus, validity depends on the logical
structure of the argument, not on the actual
truth of the premises.

Example : All mammals have lungs.
All bats are mammals.
=~ Therefore, all bats have lungs.

If both premises arg'true, the conelusion
cannot be false. Hence, thesargument is
valid.

How Deductive Arguments'Are
Identified

A passage is considered deductive if it
claims that the conclusion follows with
necessity. If the passage asserts such
conclusiveness, we treat it as deductive.
Every deductive argument claims certainty,
but not every deductive argument succeeds
in achieving it. If it fails to guarantee the
conclusion, it is invalid.
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Validity vs. Invalidity

¢ Valid deductive arguments:
premises guarantee the
conclusion.

¢ Invalid deductive arguments:
premises fail to guarantee the
conclusion, even if they claim
to.

Every deductive argument is either
valid or invalid—there are no degrees of
validity.

Inductive Arguments

An inductiveargument does not aim for
absolute certainty. Instead, it claims that
the premises provide probable support
for the cemglusion. Inductive arguments
aré thereforc evaluatéd as strong or weak,
not valid or invalid. Inductive reasoning
is widely| used in science, medicine,
social research, and everyday decision-
makingsWhere conclusions are based on
experience, observation, and probability.

Example of Inductive Reasoning in
Science

¢ Medical researchers
used induction to study
the  relationship  between

circumcisionand HIV infection.

Large-scale studies conducted
in Kenya and Uganda (NIH,
2006) found that circumcision
reduces a man’s risk of HIV
infection by about 50% and
reduces the risk to women by
about 30%.

These findings, based on the inductive
method of concomitant variation, provide
strong evidence but not absolute certainty.
The causal link is probable, not logically




necessary. Thus, inductive conclusions are
always open to revision as new evidence
appears.

Strength and Weakness of Inductive
Arguments

Inductive arguments vary in strength:

¢ Strong inductive arguments make
their conclusions highly probable.

¢ Weak inductive arguments give little
support to their conclusions.

Even the strongest inductive argument
cannot provide certainty. New evidence
may strengthen or weaken the degree of
probability, making induction flexible and
always revisable.

Why Deductive and Inductive
Arguments Differ

Deductive reasoning is fixed—once
an argument is valid, nothing can make it
“more valid.”

Example

All humans are.mertal.
Socrates is himan.
~ Socrates is mortal:

Adding new premises does/not affect
the validity:

Socrates is ugly.
=~ Socrates is mortal.

The conclusion still necessarily follows
from the original premises. In contrast,
inductive reasoning is dynamic—new
information can increase or decrease
probability.

Example of Strengthened or
Weakened Induction

Discuss the concept with a more
appropriate example.
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Thus:

¢ Deductive arguments are either
valid or invalid—no degrees.

¢ Inductive arguments vary by
degree and are strengthened or
weakened by evidence.

1.3.5 Truth, Validity, and
Soundness

A deductive argument is said to be
valid when its conclusion follows from its
premises with logical necessity. Validity
depends entirely on the relationship
between the premises and the conclusion,
not on the actual truth or falsity of the
statements. A deductive argument is valid
if and only if it is impossible for all its
premises to be true while its conclusion is
false. Thus, validity concerns the logical
connection between propositions, not their
factual correctness. No single statement
can be valid or invalid by itself because
validity arises only in an argument, from
the way statements are connected in
reasoning.

Truth and Falsehood

Truth and falsehood are properties of
individual propositions. A statement is
true if it corresponds with reality and false
if it does not.

¢ “Lake Superior is the largest of the
five Great Lakes.” - True

¢ “Lake Michigan is the largest of the
Great Lakes.” - False

Thus:
¢ Truth/falsity applies to propositions

¢ Validity/invalidity
arguments

applies to
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Just as validity does not apply to a
single proposition, truth does not apply to
a whole argument. Within one argument:

¢ Some premises may be true or false,
¢ The conclusion may be true or false.

¢ but the argument as a whole can only
be valid or invalid.

Validity Does Not Guarantee Truth

A valid argument may still contain false
premises. This occurs because validity
depends on form, not on factual accuracy.

Abraham Lincoln illustrated this in
his 1858 debate with Stephen Douglas
while discussing the Dred Scott decision.
The Supreme Court’s reasoning could be
represented as:

1. Nothing in the Constitution or
laws of any State can destroy
a right distinctly and expressly
affirmed in the Constitution of
the United States.

2. The right of property ina slave
is distinctly qand expressly
affirmed ind the Constitution
of the | United  States.
. Therefore, "mothing in the
Constitution or laws f any
State can destroythe right of
property in a slave.

Lincoln conceded that the argument
was logically valid, but he pointed out
that the second premise was false: the
Constitution does not expressly affirm a
right to own slaves. Thus, the argument
is valid in form, but unsound because it
contains a false premise.

This shows:

¢ Validity ensures the structure is
correct.

¢ Validity does not guarantee the
truth of the conclusion.

Possible Combinations of Truth and
Validity

There are many combinations of truth
and falsity in premises and conclusions.
Only one combination is impossible:
a valid argument cannot have all true
premises and a false conclusion. The
following examples illustrate the possible
cases clearly.

I. Valid argument with all true premises

All mammals have lungs.
All whales are mammals.
= All whalesshave lungs.
(Valid and sound)

IL.. Valid argument with all false
premises
All four-legged creatures have wings
All spiders have exactly four legs.
=~ All spiders have wings.

The argument is valid because if the
premises were true, the conclusion would
follow although all statements are false.

I1I. Invalid argument with all true
propositions

If T owned all the gold in Fort Knox, I
would be wealthy.
I do not own all the gold in Fort Knox.
~ I am not wealthy.

All sentences are true, but the
conclusion does not logically follow.
(Invalid)

IV. Invalid argument with true premises
and false conclusion

If Bill Gates owned all the gold in Fort
Knox, he would be wealthy.

Bill Gates does not own all the gold in
Fort Knox.
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=~ Bill Gates is not wealthy.

Premises: true
Conclusion: false
Reasoning: invalid.

V. Valid argument with false premises
and a true conclusion

All fishes are mammals.

All whales are fishes.

~ All whales are mammals.

Reasoning 1s valid; premises false;
conclusion true by accident, not by logic.

VI. Invalid argument with all false
premises and a true conclusion

All mammals have wings.
All whales have wings.
=~ All whales are mammals.

All propositions are false; the argument
is invalid because the conclusion does not
follow.

VII. Invalid argument with allafalse
propositions

All mammals have wings.
All whales have wings:.
~ All mammals are whales.

False premises' and.false conclusion,
and the inference is invalid.

Key Principles

From these examples, we learn that:

¢ Truth and validity are different
concepts.

¢ True premises do not guarantee
validity.

¢ A true conclusion does not
prove validity (it may be true by
coincidence).

¢ Validity does not guarantee truth
(valid arguments may contain false
premises).

BLOCK - 1

Two essential logical rules follow:

Rule 1

If an argument is valid and all its
premises are true, the conclusion must be
true.

Rule 2

If a valid argument has a false
conclusion, then at least one premise
must be false.

Soundness
A sound argument is a valid argument
whose premises are all true.

Therefore:

¢ A sound argument always has a true
conclusion.

¢ Only,sound arguments can prove
their conclusions.

¢ If an argument is invalid or has even
one false premise, it is unsound—
even/f the conclusion happens to be
true.

Truth vs. Validity: The Logician’s
Task

Determining whether premises are true
or false is the task of the sciences, since
premises may concern any subject matter.

The logician studies only:

¢ whether the reasoning is valid
or invalid,

¢ whether the conclusion follows
from the premises.

Logic does not test the factual truth
of statements—it tests the correctness
of reasoning. This makes it possible to
evaluate arguments even without knowing
whether the premises are factually
accurate.
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Relevance in Science and Everyday
Life

In scientific inquiry, researchers often
deduce predictions from hypotheses
before knowing if the hypotheses are true.
These predictions are then tested through
observation and experiment. Similarly, in
daily life, we use conditional reasoning to
judge possible outcomes, make decisions,
and choose courses of action.

Thus, the ability to test the validity
of deductive arguments and assess the
strength of inductive arguments forms
the foundation of rational thought, the
scientific method, and intelligent decision-
making.

1.3.5.1 Soundness and Inductive
Reasoning

The concept of soundness applies to
inductive reasoning as well, though in a
different sense from deductive logic, In
deductive arguments, soundnes§ requires
two conditions:

1. The argument_must beyvalid,

and
2. All its premisesamust be true.
In inductive reasonings’ however,

soundness depends primarily on the truth
and accuracy of the initial assumptions or
hypotheses, rather than on logical form
alone. Inductive arguments—even when
perfectly structured—become unsound
if their starting assumptions are false or
incomplete.

John Stuart Mill’s inductive methods—
such as the Method of Agreement, Method

of Difference, Joint Method, and Method
of  Concomitant  Variation—provide
systematic  strategies for identifying
possible causal factors by comparing
different cases. However, these methods
cannot determine by themselves which
of the observed factors are truly relevant.
Before applying them, scientists must
already have a hypothesis or antecedent
analysis identifying what factors might be
causally connected.

Thus, even when the reasoning pro-
cess is valid in form, the soundness of an
inductive argument depends on whether
the underlying hypothesis is true. As
the classical fermulation explains, “The
deduction may bevalid, but the soundness
of thatgargument willhalways depend on
the correetness of the antecedent analysis
thathad been supposed.”

In other words:

¢ Validity is concerned only with

the< logical form—whether the
conclusion  follows from the
premises.

Soundness requires both the correct
logical form and the truth of the
initial assumptions.

Inductive reasoning, therefore, relies
heavily on the factual accuracy of the
hypotheses guiding the investigation. If
the assumptions are wrong, the argument
becomes unsound, regardless of how good
or careful the reasoning appears. Hence,
the soundness of inductive reasoning
is determined by the truth of the initial
analysis, not merely by the logical process
constructed upon it.
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Recap

m
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Logic studies methods for distinguishing correct from incorrect reasoning.
Logic trains the mind to think clearly and reach sound conclusions.

An argument is a set of propositions supporting a conclusion.
Propositions express meaning beyond linguistic form.

Propositions and sentences differ; the same sentence can express different
propositions.

Propositions can be simple or compound.
Sentences express propositions; propositions carry truthyvalue.

Arguments are either deductive (certain stipport) or inductive (probable
support).

Deductive arguments are valid when true premises guarantee the conclusion.

Inductive arguments yield probable conclusions, which are judged as strong
or weak.

All arguments claim their premises support their conclusion.
Deductive arguments are,evaluatedd@as valid or invalid.
Inductive réasoning diseovers facts and guides action probabilistically.

Inductive conclusions can change with new evidence; deductive conclusions
cannot.

Deductive arguments remain valid even with extra premises; inductive
arguments vary in strength.

Validity concerns logical necessity; truth concerns correspondence with
reality.

Truth applies to propositions; validity applies to arguments.
A valid argument cannot have all true premises and a false conclusion.
A valid deductive argument with true premises is sound.

Sciences determine truth; logic examines validity.
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¢ Reasoning helps decision-making even with uncertain facts.

¢ Testing deductive validity and inductive strength aids scientific
discovery.

¢ Inductive soundness depends on the truth of underlying assumptions.
¢ Validity is about logical form; soundness requires truth as well.

¢ Inductive arguments are sound only when assumptions are factually
accurate.

Objective Questions

1. Logic is primarily concerned with:

2. A statement asserting something aboutreality 1S a:
3. A deductive argument is valid if:

4. In inductive reasoning, cenelusions,are:

5. Truth applies to:

6. The soundness.of a deductive argument requires:

Answers
1. Correct and incorrect 4. Probable
reasoning

5. Propositions
2. Proposition
6. Both valid reasoning and
3. It is impossible for all true premises
premises to be true and the
conclusion false
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Assignments

1. Explain how soundness differs between deductive and inductive arguments.
Provide suitable examples.

2. Discuss why inductive reasoning depends heavily on the truth of hypotheses.
[lustrate using Mill’s Methods.

3. Evaluate the statement: “Validity is a matter of form, but soundness requires
truth.” Explain with deductive and inductive cases.

Reference

1. Copi, Irving M., and Carl Cohen. Introduction to Logic. 14th ed.,
Pearson, 2010

2. Hurley, Patrick. 4 Concise Intraduction to Logic. Cengage Learning,
2018.

3. Mill, John Stuart. 4 System.of Logic. Longmans, Green & Co., 1843.
4. Salmon, Wesley C. Logic. Prentiee Hall, 1984.
5. Strawson, P. F. Introduction to Lagical Theory. Methuen, 1952.

6. Tarski, Adfred. Logic, Semantics, Metamathematics. Hackett, 1983.

Suggested Reading

1. Ayer, A. J. Language, Truth and Logic. Penguin, 2001.

2. Black, Max. Critical Thinking. Prentice Hall, 1952.

3. Chadha, R., and N. N. Mathur. Introduction to Logic. PHI Learning.
4. Gensler, Harry. Introduction to Logic. Routledge, 2010.

5. Priest, Graham. Logic: A Very Short Introduction. Oxford University
Press, 2000.

6. Quine, W. V. O. Methods of Logic. Harvard University Press, 1982.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



o Trag
ll %@@ndian

estern
BLOCK



BLOCK - 2

Nyaya: Inference

UNIT

Learning Outcomes

By studying this unit, the learner will be able to:

¢ explain the meaning and significance of inference (amamana) in Nyaya
philosophy as a valid means of knowledge

¢ identify and describe the essential compenents of Nyaya inference, including
paksa, sadhya, hetu, and the concept'of vyapti

¢ analyse the classical example of smoke and fire to illustrate how inference
operates through the logical relationship between hetu and sadhya

¢ demonstrate an understanding of the fivesstep Nyaya syllogism (avayava)
and explain how it supports systématic reasoning and argumentation

¢ compare Nyaya’s approach to inference with basic distinctions in Western
logic, particulafly regarding the roles of deduction, induction, and empirical
knowledge

Prerequisite

Understanding pramana, or the means of valid knowledge, is central to Indian
philosophy, where the pursuit of truth and the resolution of disagreements depend
on establishing reliable knowledge. Among the many philosophical schools,
Nyaya stands out for its strong emphasis on logic, reasoning, debate (vada), and
the critical examination of arguments. Nyaya thinkers systematised methods of
reasoning and developed clear rules for constructing and evaluating arguments,
making their approach foundational to the Indian logical tradition. Within this
framework, inference (anumana) becomes a crucial tool for gaining knowledge that
goes beyond direct perception. Nyaya’s distinctive analysis of inference makes it a
prominent school of philosophical reasoning and argumentation among other Indian
philosophical traditions.
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Key themes

Pramana, Reasoning, Debate, Inference, Logic

Discussion

Introduction

Nyaya philosophy is an ancient Indian
school of thought renowned for its
rigorous focus on reasoning, methods of
argument, analysis, and the acquisition of
true knowledge about the world. Nyaya
literally means “rule” or “method of
reasoning,” and it has its origins in ancient
Indian traditions of debate and reasoning,
known as vada-$astra. Nyaya is one of the
ancient Indian philosophical systems that
bases its method on the notion of pramana
(the theory of knowledge sources).

Gautama is regarded as theffounder
of Nyaya philosophy, and the earliest
available text of the Nyaya sehool is‘the
Nyaya-siitra, traditionally attributed to
Gautama and dated around 200, CE.
During the early developmenitiof Nyaya,
its philosophical grewth primarily took
place through commentaries #yritten on
these siitras.

The Nyaya-siitra begins by presenting
certain key topics that together define the
scope of Nyaya philosophy. These topics
can broadly be grouped into four areas:
epistemology, metaphysics, procedures
and elements of inquiry, and the theory of
debate. It is important to note that Nyaya
begins with epistemology (the study of
pramanas, or valid sources of knowledge)
because it holds that epistemic success
(acquiring correct knowledge) is essential
for achieving happiness.

2.1.1. Nyaya Epistemology

Pramana literally means “instrument of
valid knowledge,” and Pramana Theory
is the Indian philosophical doctrine that
explains the sources or means through
which valid Knowledge is acquired. It
is claimed that“without pramana, true
knowledge cannotbeattained. The different
schools “of Indian philosophy uphold
distinct pramanas, i.e4 sources or means of
knowledge such @s perception, inference,
and testimony, while emphasising some
over others. In the Indian philosophical
tradition, a rigorous examination of the
means of knowledge is seen as necessary
to enrich our understanding of the various
genuine ways in which we acquire valid
knowledge.

The Nyaya school recognises four
independent methods or means of
knowing: perception (pratyaksa),
inference (anumana), comparison or
analogical reasoning (upamana), and
verbal testimony ($abda). According to
Nyaya, all these methods hold equal value
and importance in terms of the objects they
can potentially reveal. However, certain
objects can only be known through specific
methods. For instance, we can directly
perceive a flower, but to understand the
concept of a flower in general, we might
rely on inference.
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2.1.2 Inference (Anumana)

The term anumana literally translates
to “measuring after something” or “after
knowing something,” suggesting that
inference is a form of knowledge that
follows an earlier cognition or comes after
another type of knowledge. This means
that anumana is knowledge that follows
something previously known. The Nyaya-
sutra states: “(An inferential cognition)
is preceded by that (perception), and
is threefold: from cause to effect, from
effect to cause, or from that which is
commonly seen.” In inference, we
deduce an unperceived fact (unknown or
unseen) from a perceived one (known or
seen). The process of inference involves
the application of logical principles that
enable us to draw a conclusion beyond the
immediate reach of sensory perception.
Thus, inference provides knowledge that
goes beyond direct sense experience by
employing reasoning.

In the Nyaya philosophical tradition;
inference (anumana) has a well-defined
logical structure based on the aumber of
propositions and thé terms involved. i
the reasoning process. Nyayammaintains
that an inference ‘must contain at least
three propositions and must involve
exactly three terms, similarto the major,
minor, and middle terms in an Aristotelian
syllogism. These three essential terms are
paksa (the minor term or the subject in
which something is to be proved), sadhya
(the major term or the predicate to be
established), and Aetu (the middle term or
reason that connects the subject and the
predicate). The hetu serves as a logical
mark that establishes the relation between
the minor and major terms.

Nyaya distinguishes two types of
inference based on who is intended to
realise the knowledge: svarthanumana
(inference for oneself) and
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pararthanumana (inference for others).
Svarthanumdana involves inner reasoning
without the need for verbal expression,
whereas pararthanumdana requires a
formal expression of the inferential steps
because it aims to convince or inform
another person. The famous five-step
avayava syllogism, therefore, belongs
specifically to pararthanumana.

In Nyaya philosophy, the classical
example of smoke and fire illustrates how
inference works by establishing a logical
connection between paksa, hetu, and
sadhya. Suppose someone sees smoke
rising from a distant hill. The hill is the
paksa (minor term), meaning the subject
where something ‘18, to be proved. The
observédismoke is the hetu (middle term),
the reason‘or logical mark that allows us to
infer something, further. Smoke functions
as the connecting link. What we want to
prove (that there is fire on the hill) is the
sadhya (major term) or the conclusion to
beyestablished. Since we already know
from past experience that wherever there
1$ smoke, there is fire, we infer that the
hill must have fire. Thus, the presence of
smoke becomes the basis for concluding
that there is fire.

Nyaya philosophy further maintains
that simply observing the hetu in the paksa
is not enough to justify a valid inference.
A hetu must satisfy the criterion of vyapti-
jnana, the knowledge of a universal and
invariable relation between the hetu and
the sadhya. Vyapti refers to the consistent
and unbroken concomitance between the
reason and what is to be proved. In the
case of smoke and fire, inference becomes
possible because we know from repeated
experience that wherever there is smoke,
there is fire. Nyaya asserts that vyapti is
established through careful empirical
observation, where the connection
between the two phenomena is repeatedly
confirmed and never contradicted. To be
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valid, a hetu must satisty five requirements
(hetu-laksana): it must (1) be present in
the paksa, (2) be pervaded by the sadhya,
(3) occur in positive instances (sapaksa),
(4) be absent in negative instances
(vipaksa), and (5) not be contradicted or
incompatible. If any of these conditions
fail, the inference becomes a fallacy
(hetvabhasa).

Nyaya presents inference through
pararthanumana in a structured five-step
syllogistic format. This five-step structure
consists of five essential components,
termed avayavas:

1. Pratijiia or thesis: There is fire
on the hill

2. Hetu or reason: Because there
is smoke on the hill

3. Udaharana or universal
concomitance: Wherever there
is smoke, there is fire; like a
kitchen and unlike a lake

4. Upanaya or application of the
rule to the present case: This
hill is likewise smoky

5. Nigamana or conclusion:77us,
there is fire onthe hill

For ease of understanding, the five-
membered syllogism is often shortened
into three steps as follows:

1. Ais qualified by S,
2. because it is qualified by T

3. Whatever is qualified by T is
qualified by S.

Nyaya philosophy holds that inference
(anumana) 1s closely connected to

perception (pratyaksa) and always follows

it in the process of knowing. Vatsyayana
explains that every act of inference is

based on prior perceptual experience.
First, we perceive something directly, and
only afterwards do we draw conclusions
about something that is not directly
perceived. For example, when a person
sees smoke rising from a hill, the smoke is
already known through perception. Based
on this perception, and the previously
known universal relation (vyapti) that
smoke is always connected with fire, one
infers that there must be fire on the hill. In
this way, perception acts as the foundation
for inference.

Nyaya’s five-step syllogistic method
offers a distinct perspective on inference
compared to traditional Western logic. In
Western philosophys, inference is usually
classified into two \types: deductive
reasoning, »which moves from general
prin€iples to, particular conclusions,
and inductive reasoning, which moves
from particular observations to general
conclusions. However, Nyaya does
not treat’ these as completely separate
processes. Instead, it emphasises that
inference moves from one particular
case to another particular case, but
always through a universal relation
(vyapti) that connects them. In this way,
Nyaya highlights the interrelationship
between concrete examples and universal
principles, showing that logical reasoning
depends on both empirical observation
and universal knowledge.

2.1.2.1 Hetvabhasa (Fallacious
Reasoning in Nyaya)

In Nyaya philosophy, inference
(anumana) must be based on a valid and
reliable hetu (reason). When a hetu fails
to meet the logical criteria required for
establishing the sddhya (the property
to be proved), the inference becomes
faulty. Such a faulty mark or reason is
called hetvabhasa, literally meaning “a

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



false appearance of a reason.” Although
it may seem reasonable on the surface, a
hetvabhasa does not logically justify the
conclusion. Nyaya, therefore, classifies
and analyses different kinds of fallacious
reasoning to ensure clarity, accuracy, and
logical correctness in inference.

Nyaya explains that a valid Ahefu must
fulfil five essential conditions (hetu-
laksana). These include: (1) being
present in the paksa (subject), (2) being
pervaded by the sadhya, (3) being present
in similar positive instances (sapaksa),
(4) being absent in negative instances
(vipaksa), and (5) not being contradicted
or incompatible. When any one of these
conditions is violated, the hefu becomes
defective and results in hetvabhasa. Thus,
Nyaya categorises fallacies not merely as
mistakes but as failures of specific logical
requirements.

According to classical Nyaya,
hetvabhasa 1s divided into five_major

types:

1. Savyabhicara (Irrelevant or
Inconclusive Reason)

A hetu that isfunreliable _because it
is not invariably associated “with the
sadhya. It appears in both positive and
negative cases, making ,it_ificonclusive.
Example: “The hill has fire because it has
trees.” Trees may be found without fire;
thus, the reason is unreliable.

2. Viruddha (Contradictory
Reason)
A hetu  that  supports  the

opposite of what it tries to prove.
Example: “Sound is eternal because it is
produced.” Since being produced implies
non-eternality, the reason contradicts the
conclusion.
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3. Satpratipaksa (Counter ba-
lanced Reason)

A hetuthat facesan equally strong opposing
hetu, cancelling its inferential strength.
Example: One argues, “The soul is
eternal because it is not perceived,” and
another counters, “The soul is non-eternal
because it is not perceived.” Both reasons
neutralise each other.

4. Asiddha  (Unproved
Unestablished Reason)

or

Ahetuthathasnotbeen established inthe
paksa,meaningthereasonitselflacksproof.
Example: “The sky-lotus is fragrant
because it has petals.” The subject (sky-
lotus) does not existjitherefore, the reason
stated about it is unestablished.

5.»Badhita (Contradicted
Reason)
A hetu contradicted by direct

perception. or stronger knowledge.
Example: “Fire is cold because it is a
substance.” Perception shows that fire is
hot, contradicting the claim directly.

Nyaya emphasises that identifying these
five forms of hetvabhdsa is essential for
developing a clear understanding of logic
and philosophical debate. These fallacies
are not just errors in argumentation but
also practical tools for critical thinking.
When a thinker is able to recognise and
avoid such fallacies, reasoning becomes
more systematic, conclusions become
more trustworthy, and discussions become
more meaningful. Hence, hetvabhasa
plays a crucial role in enhancing both the
accuracy of knowledge and the quality of
rational discourse in the Nyaya tradition.
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2.1.2.2 Vyapti: Establishment

and Methods

In Nyaya inference, vyapti is the
universal and invariable relation between
the hetu (reason) and the sadhya (property
to be proved). Without prior knowledge
of vyapti, no inference is possible. Nyaya
emphasises that inference does not arise
from a single observation of a reason
but from the firm knowledge that the
reason is invariably connected with the
conclusion in all places, at all times, and
under all circumstances. Thus, vyapti is
the foundation of inferential cognition
(anumiti), and its certainty must be
established before a conclusion can be
drawn.

Nyaya philosophers maintain that vyapti
cannot be known through pure reasoning
alone; it must begin with observation and
experience. If one observes smoke in a
kitchen, a sacrifice hall, or a cremation
ground, and in all these casesdSmoke is
accompanied by fire, repeated/observation
(bhityodarsana) reveals a | dependable
pattern. Equally important ) is the
observation of negafive instances whete
fire is absent, such as a lake’or snowfield,
and smoke is alsowabsent. Thus, the
knowledge of vyapti arises from the joint
awareness of positive instances (sapaksa)
and negative instances (vipaksa). When
this relation is repeatedly confirmed, and
no counterexample is found, a universal
correlation becomes established.

Nyaya further argues that mere
observation of repeated instances is not
sufficient for certainty unless doubt and
contradiction are ruled out. Therefore,
tarka (logical reasoning or hypothetico-
deductive reflection) plays an important
supporting role in strengthening vyapti.
Tarka tests whether an alternative
explanation is possible. For example, we
see that smoke is always accompanied by
fire; we question whether smoke could
exist anywhere without fire. Reasoning
shows that smoke is impossible without
combustion. Thus, tfarka removes
uncertainty and confirms vyapti. In cases
where empirical verification is limited,
Sabda (testimony.of reliable experts) is also
accepted as asecondary aid for establishing
vyapti,‘especially in specialised fields like
medicine orastronomy.

Nyaya yphilosophers also warn that
vyapti must be free from doubt (samsaya)
and cannot be established if there are
exceptions. If even a single doubtful coun-
terexample exists, vyapti-jiiana becomes
unstable and cannot serve as a foundation
for inference. Therefore, Nyaya stresses
that vyapti must be based on (1) repeated
uniform observation of positive cases, (2)
absence of negative cases, and (3) elimina-
tion of contradictory possibilities through
tarka. This careful method distinguishes
Nyaya epistemology as empirical, critical,
and logically rigorous. FWapti, therefore,
forms the essential bridge linking per-
ception to inference and transforming
observed particulars into reliable univer-
sal knowledge.
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Recap

¢ Nyaya is a major Indian philosophical school known for its emphasis on
logic and reasoning.

¢ Nyaya philosophy aims to acquire true knowledge through systematic
inquiry and debate.

¢ Pramana refers to the valid means of acquiring true knowledge in Indian
philosophy.

¢ Nyaya accepts four pramanas: perception, inference, comparison, and verbal
testimony.

¢ Anumana means inference or knowledge that follows aprior cognition.
¢ Inference enables knowledge that cannot be directly perceived by the senses.

¢ Nyaya distinguishes two forms of inférence: svarthanumana (for oneself)
and pararthanumana (for others).

¢ Inference in Nyaya requires three essential terms: paksa, hetu, and sadhya.

¢ Paksa is the subject in which something i§io be proved.

¢ Hetu is the reason or logical mark used for inference.

¢ Sadhya is thefmajor term omythe property to be proved.

¢ Vyapti 1s the universal and invariable relation between hetu and sadhya.

¢ A valid hetu must satisfy five conditions (hetu-laksana): presence in paksa,
pervasion by sadhya, presence in sapaksa, absence in vipaksa, and freedom
from contradiction.

¢ Failure of these conditions leads to hetvabhasa (fallacious reasoning).

¢ Nyaya identifies five hetvabhasas: savyabhicara, viruddha, satpratipaksa,
asiddha, and badhita.

¢ Nyaya expresses inference in a structured five-step syllogism called
avayavas.
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¢ yapti is established through repeated observation (bhityodarsana), positive
and negative instances (sapaksa—vipaksa), and supported by tarka (logical
reasoning).

¢ Nyaya connects particular observations to other particulars through universal
relations.

Objective Questions

1. What is the Nyaya term for inference?

2. What is the valid means of knowledge called in Indian philosophy?
3. Who is the author of Nyaya-siitra?

4. What is the subject term in Nyaya inference?

5. What is the reason or logical mark called?

6. What is the property to be proved in inference?

7. What is the term forniversal €¢oncomitance?

8. Which pramana forms the basis for inference according to Vatsyayana?
9. What is the five-membered argument format called in Nyaya?

10. What example is traditionally used to explain Nyaya inference?

11. What are the two'types of Nyaya inference?

12. How many hetu-laksanas are required for a valid reason?

13. What is fallacious reasoning called in Nyaya?

14. Name any one type of hetvabhasa.

15. Which cognitive method supports vyapti by eliminating doubt?
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Answers

. Anumana 10. Smoke—Fire
2. Pramana 11. Svarthanumana and
Pararthanumana
Gautama
12. Five
4. Paksa
13. Hetvabhdsa
Hetu
14. Any one of the following:
6. Sadhya Savyabhicara, Viruddha,
Satpratipaksa, Asiddha,
7. Wapti Badhita
Perception (pratyaksa) 15. Tarka (logical xeasoning)
9. Avayavas
Assignments

Explain the significance of inferenée (anumana) in Nyaya philosophy as a
valid means gf knowledge. Hew«does it contribute to the process of acquiring
true knowledge?

Describe and analyse the components of Nyaya inference (paksa, hetu,
sadhya, and vyapti) with reference to the example of smoke and fire.

Discuss the five-step Nyaya syllogism (avayavas). How does this structure
support systematic reasoning and argumentation in the Nyaya tradition?
Distinguish between svarthanumana and pararthanumana.

Examine the relationship between perception (pratyaksa) and inference
(anumdna) according to Vatsyayana. Why is perception considered
foundational for inference?

Compare the Nyaya approach to inference with the basic distinction between
deductive and inductive reasoning in Western logic. How does vyapti act as
a bridge between perception and inference?

What is hetvabhasa? Describe any three types of fallacious reasoning in
Nyaya and explain how they violate the hetu-laksana conditions.
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7. Analyse how vyapti is established in Nyaya using repeated observation
(bhityodarsana), positive and negative instances, and tarka. Explain why
doubt must be removed before inference can occur.
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Categorical Propositions

UNIT

Learning OQutcomes

By studying this unit, the learner will be able to:

¢ explain the meaning of propositions in logic and distinguish them from
ordinary sentences in natural language

¢ classify propositions into simple and compeund propositions, and recognise
different types, such as conjunctive, disjunctive,and hypothetical propositions

¢ describe and analyse the structure of categorical propositions in terms of
quantity and quality, and interpret A)\E, 1, and @ forms correctly

¢ determine the distribution of stibject and predicate terms in standard
categorical propositions and explain its significance in logical reasoning and
syllogistic validity.

¢ represent categorical proposttions visually using Venn diagrams and Euler’s
circles to illustratedlogical relationships between classes

Prerequisite

The study of logic begins with the recognition that reasoning is central to
all human enquiry, from everyday decision-making to scientific investigation
and philosophical debate. Logic provides tools to analyse arguments, identify
assumptions and implications, distinguish valid reasoning from fallacies, and
understand how conclusions follow from premises. The clarity of thought it offers
is essential for resolving disagreements and establishing well-grounded knowledge.
Logical inquiry focuses not only on what we think, but on sow we think, examining
the structure of arguments and the principles that guide correct inference. A basic
familiarity with statements that express facts or claims, everyday arguments that
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attempt to prove something, and a general awareness of correct versus incorrect
reasoning will provide a strong foundation for studying propositions and formal

logical structures.

Key themes

Proposition, Premise, Inference, Argument, Conclusion, Validity

Discussion

In logic, the term proposition can be
understood in several connected senses.
A proposition is a meaningful declarative
statement that asserts or denies something
about a subject. In other words, a
proposition states that something is the
case or is not the case. For example,
“Human beings are mortal” and “Human
beings are not mortal” are propositions
because they meaningfully assert.orideny
a property and can be evaluated as true or
false. A proposition typically consistsfof
a subject (“human beings”), a predicate
(“mortal”), and a copuila’(“arc/are not”)q
which links the subject and the predicate.

Logic is concernéd with propositions
because they serve as the fundamental
units or building blocks‘ef reasoning and
argumentation. In a standard argument
(e.g., “All human beings are mortal;
Aristotle is a human being; therefore,
Aristotle is mortal”), the two premises and
the conclusion are all propositions, as they
assert something that can be evaluated as
true or false. Arguments work by linking
the truth of propositions to arrive at further
true propositions.

Although we often use the words
sentence and proposition interchangeably
in everyday language, logic makes a

clear distinction between them. In natural
language, a sémtence is any meaningful
linguistic expression and may be of
different, types, such as statements,
questions, \commands, exclamations, or
greetings. Howevernot all of these are
propositions. For mstance, “What is your
name?”, “What a beautiful sky!”, and
“Shut the /door” are sentences, but they
are not propositions because they cannot
be judged true or false. They do not
assert anything; instead, they ask, express
emotion, or give instructions.

Thus, in logic, only declarative
sentences qualify as propositions because
they alone possess truth value, meaning
they can be evaluated as true or false.
A proposition is true when it correctly
corresponds to facts (e.g., “All human
beings are mortal”) and false when it does
not correspond to facts (e.g., “All human
beings are not mortal,” if mortality is a
fact). If it is actually raining and one says
“It is raining,” the proposition is true; if
it is not raining and someone says the
same, the proposition is false. Therefore,
truth value includes both truth and falsity;
a proposition must be capable of being
either.
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2.2.1 Classification of
Propositions

Propositions can be broadly classified
into simple propositions and complex
(compound) propositions. A  simple
proposition expresses a single claim or fact
without relying on any other proposition.
For example, “Socrates is a philosopher”
asserts one fact and does not combine
multiple statements.

Complex (compound) propositions are
formed by joining two or more simple
propositions using logical operators.
These operators help express logical
relationships ~ between  propositions.
Common logical operators include “and”
(conjunction), “or” (disjunction), and “if...
then” (implication/conditional).

a. Conjunctive Propositions

A conjunctive  proposition  joins
two propositions using “and.”
A conjunctive proposition isdtrue only.
when both component propositions atre
true.

Example:

“Meera is intelligent ‘and" Jeeva is
hardworking” is true only if both parts are
true. If even one componentds false, the
entire conjunctive proposition becomes
false.

b. Disjunctive Propositions

A disjunctive  proposition  joins
propositions using “or” or “either...or.”
A disjunctive proposition is true if at least
one of the component propositions is true.

Example:

“I like either tea or coffee” is true if at
least one option is true.
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To take another example:

“Jobinis eitherateacher or abusinessman.”
This proposition is true if Jobin is at least
one of the two (a teacher or abusinessman).
In logic, this expresses a disjunction that
requires at least one component to hold for
truth.

c. Hypothetical (Implicative)
Propositions
A hypothetical (or conditional)

proposition uses the operator “if-then”
to express a relationship between two
propositions. It has two parts:

¢ Antecedent (the if part)

¢ (Consequent (the then part)

It _expresses a / condition linking
the antecedentiito the consequent.
Example: €lf you study well, then you will
pass the exam.”

In_formal (truth-functional) logic, a
hypothetical proposition is false only in
one specific case: when the antecedent is
true, but the consequent is false (e.g., if
you studied well but still failed the exam).

In all other three cases, the proposition
is true:

¢ If you did not study well
(antecedent false), the
conditional is true regardless of
the result (passed or failed).

¢ If you studied well and passed,
the conditional is true.

Example:

“If it rains, the game will be postponed.”
This proposition is false only when it rains
but the game is not postponed.

SGOU - SLM - BA Philosophy -Logic and Critical Thinking



BLOCK - 2

As noted above, hypothetical and
disjunctive propositions are forms of
compound propositions, as they consist of
more than one simple proposition joined
by logical operators. These propositions
are not classified as categorical
propositions. A hypothetical proposition
relates the subject and predicate based on a
condition, expressed through an “if-then”
structure. A disjunctive proposition, on
the other hand, presents two alternatives
connected by “either...or” or “or,” rather
than asserting one definite property about
a subject. Therefore, both hypothetical
and disjunctive  propositions  differ
from categorical propositions, which
directly affirm or deny a predicate of a
subject without conditional or alternative
structures.

2.2.2 Categorical
Propositions: Quantity and
Quality

Categorical propositions ar€ termed
categorical because they stat¢ something
directly and unconditionally \about “the
relationship betweensa, subject and
a predicate. Thed term “categorical”
emphasises this unconditional “assertion.
Although such “propositions,  discuss
classes or categories (like birds, teachers,
vehicles, etc.), the name originally derives
from the fact that the statement is made
without any condition or alternative.
Categorical propositions were central to
traditional logic, especially in Aristotelian
logic (the logic of categorical syllogism).
Aristotle was the first philosopher to
systematically study subject—predicate
statements and classify them.

A categorical proposition divides the
world into classes and makes an assertion
about how members of one class relate to
another. Every categorical proposition has
three parts: the subject term (S), the class

about which something is said; the copula,
usually the verbs “is,” “is not,” “are,”
or “are not”; and the predicate term (P),
the class whose property is affirmed or
denied of the subject. The behaviour of
a categorical proposition in reasoning
depends primarily on two features:
quantity and quality.

Quantity tells us how much of the
subject class is being discussed. It
indicates whether the statement refers to
all members of the class or only to some.
There are two kinds of quantity: universal,
which refers to an entire class, and
particular, which refers to only a portion
of a class. In universal propositions, there
is an unrestricted generalisation. These
statemefits refer to the whole subject class,
such as “All birds have feathers” (every
birdrispincluded in the class of feathered
beings) “or, “No snakes have legs” (the
entire class of snakes is excluded from
the class of legged animals). In particular
propositions, there is a restricted
generalisation, and the statements refer
to only part of the class, such as “Some
students prefer online classes” and “Some
vegetables are not leafy.” Here, “some”
means at least one, possibly many, but not
necessarily all.

Quality tells us whether a proposition
affirms or denies something about the
subject class. There are two kinds of
quality: affirmative and negative. In an
affirmative proposition, the predicate is
affirmed of the subject, as in “All buses are
vehicles” (being a vehicle is affirmed of the
class of buses). In a negative proposition,
the predicate is denied of the subject, as in
“No mobile phones are weightless.”

The quantity of a categorical proposition
depends on the quantifier attached to
the subject term. The quantifier “all”
indicates universality, while “some” refers
to particular quantity. The quality of a
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proposition depends on whether it affirms
or denies the relation between the subject
class and the predicate class. Considering
both quality and quantity together, we
obtain four standard forms of categorical
propositions:

1. Universal Affirmative
Propositions (A Proposition)

A universal affirmative proposition
makes a positive assertion about an
entire class of objects. It states that
every member of the subject class falls
within the predicate class. For example,
the proposition “All humans are mortal”
indicates that the whole class of humans
is included in the broader class of mortal
beings. Such propositions are universal
in quantity and affirmative in quality.
Symbolically, they are represented as “All
S is P,” where S denotes the subject term
and P denotes the predicate term.

2. Universal Negative
Propositions (E Proposition)

A universal negative | proposition
makes a complete denial by asserting that
no element of the subject class belongs
to the predicate class. For_instance, “No
men are birds” indicat€s that'the class
of men is entirely excluded/from the
class of birds. These propositions are
universal in quantity and negative in
quality, symbolically expressed as “No
S is P.” It is important to distinguish this
form from expressions such as “All S are
not P.” In ordinary language, the latter
can be interpreted as “Not all S are P,”
which actually corresponds to a particular
negative (O proposition). To avoid such
ambiguity, formal logic prefers the
unambiguous form “No S is P.”

3. Particular Affirmative
Propositions (I Proposition)

A particular affirmative proposition
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asserts that at least one member of the
subject class is included in the predicate
class. It does not attribute the predicate
to all members, but only to some. For
example, “Some humans can swim”
indicates that there exists a portion of
the subject class possessing the attribute
of swimming, without claiming this for
all humans. Its quantity is particular, its
quality is affirmative, and its symbolic
form is “Some S is P,” which denotes that
at least one member of S belongs to P.

4. Particular Negative
Propositions (O Proposition)

A particularfiegative proposition denies
the predicate of atleast one member of the
subject elass. It assertsithat some members
of the subject class do not belong to the
predieate class. For example, “Some men
are not intelligent”denies that the attribute
intelligent' applies to every member of
the class /of men. These propositions
are particular in quantity and negative
in “quality, represented symbolically as
“Some S is not P.”

The above categorical propositions are
represented respectively by the letters A,
E, I, and O.

The letters A, E, I, and O originate from
Latin:

¢ A and I come from affirmo (“1

affirm”),

¢ E and O come from nego (“I
deny”).

They indicate both the quality

(affirmative or negative) and the quantity
(universal or particular) of each categorical
proposition.
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Singular Propositions as

Universal Propositions

In  traditional  logic,  singular
propositions—those referring to one
specific individual object or place—are
treated as universal propositions. This is
because each individual can be viewed
as representing a unique class containing
only one member. Therefore, propositions
like “Dr. B. R. Ambedkar is a great
thinker” or “Delhi is the capital of India”
are classified as universal propositions,
even though they refer to a single entity.

2.2.3 Distribution of Terms

In categorical logic, a term is said to be
distributed when it refers to every member
of the class it denotes and undistributed
when it refers only to some members of that
class. Distribution matters in logic because
it indicates how far a statement extends in
its reference. When a proposition. fails to
distribute a term, no logical argument is
permitted to draw conclusions about that
entire class. Understanding | distribution
is therefore essentialifor testing the
validity of categori€al syllogisms, since a
syllogism cannot make asclaim about an
entire class unless that class is referred to
as a whole in its premises.

Each of the four standard categorical
propositions (A, E, I, and O) distributes its
subject and predicate differently, based on
two features:

whether the proposition is universal or
particular (quantity), and

Venn diagram of the categoncal proposition “All § are P

whether it is affirmative or negative
(quality).

A-Proposition (Universal
Affirmative): All S is P

A universal affirmative proposition
distributes the subject term because it
refers to every member of the subject
class. However, it does not distribute the
predicate term, as it does not claim that
all members of the predicate class belong
to the subject class. For example, in “All
sparrows are birds,” the term sparrows
refers to the whole class of sparrows
(Distributed), while the term birds refers
only to the portiomyof birds that includes
sparrows (Undistributed). Many birds
are not ‘sparrows. In simple terms, an
A-proposition,asserts/that everything in S
1s contained within P.

“Alll S is P” in
a Venn /diagram, the part of the
S-circle” lying outside P is shaded.
This shading visually indicates that there
1S no member of S outside P—that is,
nothing can be an S without also being a P.

To represent

E-Proposition (Universal
Negative): No S is P

A universal negative proposition denies
that any member of the subject class
belongs to the predicate class. Because
the statement excludes the entire subject
class from the entire predicate class, both
terms are distributed. This means that
the proposition makes a claim about all
members of both S and P.

For example, in “No whales are
reptiles,” the term whales refers to the
entire class of whales (Distributed), and
the term reptiles refers to the entire class
of reptiles (Distributed). The statement
asserts that there is no member of the class

SGOU - SLM - BA Philosophy - Logic and Critical Thinking




‘whales’ that belongs to the class ‘reptiles’,
and it also implies that the entire class of
reptiles does not contain any whales.

To represent “No S is P” in a Venn
diagram, the overlapping region between
S and P is shaded. This shading visually
indicates that there are no elements
common to both classes, meaning no S is
aP.

Venn diagram of the categorical proposition “No S |
I-Proposition (Particular
Affirmative): Some S is P

A particular affirmative proposition
asserts that at least one member of the
subject class belongs to the predicate
class. Because the statement refers only to
an unspecified portion of each elass, and
not to the whole of either class, neither
the subject nor the predicate term is
distributed.

For example, /in “Some trees are
flowering plants,” the tecm#rees refers only
to certain members of the class of trees
(Undistributed), and the tesm flowering
plants refers only to some among the class
of flowering plants (Undistributed). The
proposition does not make any general
claim about the entire class of trees, nor
about the entire class of flowering plants.

To represent “Some S is P” in
a Venn diagram, an ‘X’ is placed
in the intersection of S and P.
This symbol indicates that at least
one element belongs to both classes,
demonstrating that there exists a member
that is simultaneously S and P.
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Venn diagram of the categorical proposition"Some S are not P"

O-Proposition (Particular Negative):
Some S is not P

Aparticular negative proposition asserts
that at least one member of the subject
class does not belong to the predicate
class. Since the statement concerns only
a portion of the subject class, the subject
term remainS  wundistributed. However,
because the propesition excludes that
portion‘from the entité predicate class, the
predicate term is distributed.

For“examplegin “Some fruits are not
citrus fruits,” the term fruits refers only to
some members of the class (undistributed),
while thé term citrus fruits refers to
the entire class, as the statement denies
membership of certain fruits from the
whole class of citrus fruits (distributed).
The proposition thus indicates that there
is at least one fruit that does not belong to
the category of citrus fruits.

In a Venn diagram representing “Some
S is not P,” an ‘X’ is placed in the part of
the S-circle that lies outside the P-circle,
showing that at least one member of S
exists independently of P.

Venn diagram of the categorical proposition"Some S are P"
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The tabular representation of the distribution of terms is below:

Type of . . . Subject Predicate
. Proposition Quantity Quality
Proposition Term Term
A
. AllSisP Universal Affirmative Distributed Undistributed
Proposition
. NoSisP Universal Negative Distributed Distributed
Proposition
I Proposition Some S is P Particular Affirmative Undistributed Undistributed
o Some S is ) : L .
. Particular Negative Undistributed Distributed
Proposition not P

1.3.4 Euler’s Circles

Euler’s circles provide a simple and
intuitive visual method for illustrating
the logical relationships between classes
in categorical propositions. Unlike
Venn diagrams, which show all possible
intersections—even those not stated in
the proposition—Euler’s diagrams depict
only those relationships that are logieally
required by the proposition. Thi§ selective
representation makes it easier to visualise
how A, E, I, and O propositions describe
connections between subjéct and predicate
classes.

This  method “ wis® named after
Leonhard Euler, the 18th-century Swiss
mathematician who first used circles
to represent logical classes. In Euler’s
diagrams, each class is shown as a labelled
circle, and the relationship between the
classes is conveyed through their spatial
arrangement. The placement of the circles
communicates logical relations as follows:

¢ If two sets have no common
elements, their circles do not
overlap.

¢ If two sets share members,
their circles overlap to show a
common region.

More specifically, in Euler’s diagrams:

¢

When a cirele is drawn entirely
inside another, it indicates the
complete inclusion of one class
within another (as in universal
affirmatives:AA-propositions).

When two circles are drawn
completely apart, they
represent the mutual exclusion
of the classes (as in universal
negatives: E-propositions).

When two circles overlap
partially, they indicate partial,
indefinite, or possible inclusion
orexclusion between the classes
(as in I- and O-propositions).

B

)

All A are B

A Proposition
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ORO 0

No A are B
oAare Some A are not B

E Proposition

3

Some A are B

O Proposition

I Proposition

Recap

Logic studies correct reasoning and the structure of arguments.

An argument consists of prémiSes that support a conclusion.

Deductive reasoning moves fromi general principles to specific conclusions.
Inductive reasoning moves from spgeific observations to general principles.
Deduction guarantees truthifthe premises are true and the reasoning is valid.
Induction providés probability, not certainty, based on repeated experience.
Logical fallacies weaken arguments and lead to faulty conclusions.

Validity refers to correct logical structure, independent of truth.

Sound arguments require both valid reasoning and true premises.

® & 6 O O O o o o o

Inference connects known information to new knowledge.

Objective Questions

1. A proposition that expresses a single claim without combining other
propositions is called?

2. Propositions joined by “and” are called?

A proposition that uses “if—then” is known as?
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4. Which type of proposition makes a universal affirmative claim?

The term used when a statement refers to every member of the class it
names is?

In an E proposition, are both subject and predicate distributed?

7. Aproposition that denies the predicate for some members of the subject
class is?

8. [Euler’s circles are named after which mathematician?

The Latin root of ‘I’ in categorical propositions comes from which
word?

10. When is a hypothetical proposition false in formal logic?
11. In a hypothetical proposition, what are the “if-part” and “then-part”

called?

Answers

1. Simple 100

2. Conjunctive &. Fuler

3. Hypothetical 9. Affirmmo

4. A 10. When the antecedent is true

5. Distributed and the consequent is false

6. Yes 11. Antecedent and Consequent
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Immediate Inference of
Opposition

UNIT
Learning Outcomes

After completing this unit, the learner will be able to:

¢ explain the meaning of inference and distinguish between, immediate and
mediate inference

¢ analyse the logical relations of opposition between €ategorical propositions
using the Traditional Square of Opposition

¢ differentiate between the four standard categorical propositions (A, E, I, O)
based on quantity and quality

¢ evaluate the truth-value relations among propositions through contradictory,
contrary, subcontrary, and subaltern @pposition

Prerequisite

The study of inference presupposes clarity about the nature of propositions, par-
ticularly categorical propositions that assert relationships between a subject and a
predicate. The distinction between universal and particular statements, as well as
affirmative and negative forms, determines how propositions behave in reasoning.
Since arguments involve drawing conclusions from given statements, understanding
how propositions relate to one another with respect to truth and falsity becomes
crucial.

Once the structure and classification of categorical propositions are understood,
the next logical step is to explore the internal relationships among them—how the
truth of one proposition may imply, contradict, limit, or condition the truth of another.
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This forms the basis for examining immediate inference and the relational patterns
represented in the Traditional Square of Opposition, which systematises how A, E, 1,

and O propositions are interconnected.

Key themes

Inference, Categorical Proposition, Traditional Square of Opposition, Opposition,

Relations of Opposition

Discussion

3.3.1 Inference: An
Introduction

As you have studied in the previous
units, inference is the process of reasoning
through which we arrive at a new
proposition (conclusion) based on one ot
more given propositions (premises). As
Copi and Cohen note in Introdiietion to
Logic:

“With propositions as building blocks,
we construct arguments. In any argument;
we affirm one proposition ongthe basis of
some other propositions«In doing this, an
inference is drawn... For every possible
inference, there 1is ag.eorresponding
argument.”

In other words, inference enables us to
move from what is already known to what
was previously unknown, forming the
basis of logical reasoning in both scientific
inquiry and everyday decision-making.

Because inference is a systematic
method of deriving knowledge, we must
be able to identify the indicators that signal
inference. Certain expressions function as
premise indicators (e.g., because, since,
for, as) and others as conclusion indicators

(e.g., therefore, thus, hence, so). However,
it is important to note that these words do
not always function aslogical indicators,
and therefore, their mere presence does
nof'guarantee the presence of an argument.

Inference plays a central role in various
domains of knowledge. In science,
researchers often infer the existence of
phenomena or entities that cannot be
directly observed, using observable effects
and empirical evidence. In mathematics,
inference is essential for proving theorems
and deriving conclusions through
deductive reasoning. For example, if it
is accepted that all even numbers are
divisible by 2, and we know that 8 is an
evennumber, we can infer that 8 is divisible
by 2. Here, the conclusion is not based on
direct observation but follows logically
from accepted premises, thus generating
new knowledge through reasoning.

Inference operates naturally in everyday
life as well. Suppose that on a rainy night,
every member of a household returned
early and no one entered with wet shoes.
The next morning, muddy footprints are
found on the floor. One may then infer
that an unknown person (possibly a thief)
entered the house during the night. In
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this case, the conclusion is drawn from
reasoning based on available evidence,
rather than direct observation.

Thus, inference helps us evaluate and
analyse arguments, enabling us to judge
whether they are valid, strong, weak, or
fallacious, and therefore plays a crucial
role in the pursuit of reliable knowledge.

3.3.2 Immediate Inference

In logic, inference can be classified into
mediate and immediate inference, based
on the number of premises required to
draw a conclusion. In mediate inference,
the conclusion follows from two or more
premises. A common example of mediate
inference is the syllogism, which will be
discussed in later units.

An immediate inference is a logical
process in which a single statement directly;
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leads to another statement that differs in
quantity or quality while maintaining the
same subject and predicate terms. In this
case, the conclusion does not require any
additional premise beyond the original
one.

For example, from the universal
affirmative proposition “All men are
mortal” (A), we can infer the particular
affirmative proposition “Some men are
mortal” (I). The conclusion is derived
solely from the given statement. The
subject and predicate remain the same, but
the quantity changes from “all” to “some.”

Thus, in 4mmediate inference, the
conclusion is drawn from one premise
only, and the transformation takes place
through“logical relations internal to the
given proposition.

Type Meaning Example
) : From “All men are
Immediate Conclusion from
] ) mortal” — “Some men
inference one premise .,
are mortal
Syllogisms
) \ “All men are mortal”
Mediate Conclusion from . .
] i “Aristotle is a man”
inference two prémises
H
Aristotle is mortal

3.3.3 Immediate Inference of
Opposition

When two propositions refer to the same
subject term and the same predicate term,
but differ in quantity (universal/particular)
or quality (affirmative/negative), they
stand in a relation of opposition. Here,
opposition does not imply conflict or

SREEN: w

verbal disagreement in the ordinary sense.
Instead, it refers to how the truth or falsity
of one proposition logically affects the
truth or falsity of another.

The four types of categorical
propositions examined in opposition are:

¢ A — Universal Affirmative —
“All S are P.”
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¢ E — Universal Negative — “No
SareP”

¢ 1 — Particular Affirmative —
“Some S are P

¢ O - Particular Negative —
“Some S are not P.”

These four forms collectively reveal
how propositions are interconnected
through truth-value relationships.

3.3.4 Traditional Square of
Opposition

The relationships among these four
propositions are represented in logic using
the Traditional Square of Opposition.
The Square of Opposition is a classical
(Aristotelian) chart that illustrates the
logical relations of opposition between
the four standard categorical propositions
(A, E, I, and O). The square operates on
the assumption that each category referred
to in the propositions contains atdeast one
member (i.e., there are no empty classes).

The four types of oppositional relations
are:

1. Contradictory Opposition (A
and O; E and'l)

2. Contrary Opposition
(Relation between A and E)

3. Subcontrary Opposition
(Relation between I and O)

4. Subaltern Opposition (A to I;
E to O)

In later subsections, these oppositional
relations will be explained in detail with
corresponding truth-value implications.

I
m

contrary

/
A\

contradictory

subalternation
uoneLIsyegns

/

subcontrary

o]

Traditional square of opposition.

1. Contradictory and

E-T)

(A-O

Contradictory opposition is the relation
between two propositions that have the
same subject and predicate but differ in
both quantity and, quality. This relation
occurs between the A-proposition (All S
are P) and,the O-proposition (Some S are
not P), and between the E-proposition (No
S are P) and the Isproposition (Some S are
P).

These propositions share a strict truth—
value relationship: If one is true, the other
must be false; and if one is false, the other
must be true. They cannot both be true and
cannot both be false at the same time.

This is because:

¢ The A-proposition asserts
that every member of the
subject class is included in
the predicate class, whereas
the O-proposition denies that
inclusion.

¢ The E-proposition excludes
every member of the subject
class from the predicate class,
whereas the I-proposition
asserts that at least one member
belongs to it.

Example: Consider the propositions
“All politicians are liars” (A) and
“Some politicians are not liars” (O).
If A is true, O must be false; and if A is
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false, O must be true.

2. Contrary Relation (A and E)

Contrary opposition is the relation
between two universal propositions that
share the same subject and predicate
but differ in quality. This relation exists
between the Universal Affirmative (All S
are P) and the Universal Negative (No S
are P).

Propositions are contrary when:

¢ They cannot both be true at the
same time, but

¢ They can both be false.

If one is false, the truth value of the
other becomes undetermined; we cannot
infer whether it is true or false.

Example: Take the propositions “All
students like reading books” (A) and
“No students like reading books” (E).
If A is true, then E must bé false.
If A is false, E may or may notbe false; wé
cannot determine its truth value fromdthe
falsity of A alone.

3. Subcontrary Relation (I and
0)

Subcontrary opposition is_the relation
between two particular™ propositions
that have the same subject and predicate
but differ in quality. This relation exists
between the Particular Affirmative (I) and
the Particular Negative (O).

Two propositions
when:

are subcontrary

¢ They cannot both be false at
the same time, but

¢ They can both be true.

Example: Consider “Some lunches
are free” (I) and “Some lunches are not
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free” (O). They cannot both be false, since
one of the statements must be true. If
one is true, the truth of the other remains
undetermined.

It is also possible for both I and O to
be true. For example, “Some nations are
democracies” (I) and “Some nations are
not democracies” (O) can both be true.

Another example:

“Some birds can fly” (I) and
“Some birds cannot fly” (O) can both
be true (e.g., ostriches, penguins).

However, they cannot both be false
because at least one of these claims must
be true about birds.

4. Subalterns (A-1 and E-O):
Universal — Particular

Subaltern “opposttion refers to the
logical relation between two propositions
that share the same subject and predicate
but differfonly in quantity. The universal
proposition is called the superaltern, and
the particular proposition is called the
subaltern.

¢ A (All S are P) —» I (Some S
are P)

¢ E (No S are P) —» O (Some S
are not P)**

The governing rule is:

If the universal proposition is true, the
corresponding particular must also be true.
If something applies to the entire group,
it must apply to at least some members of
that group.

For example, if the statement “All
elephants are violent” is true, then “Some
elephants are violent” must also be true.

However, if the universal proposition is
false, we cannot determine the truth value
of the particular. It may be true or false,
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but we cannot infer either.

For example, if “All Indians worship
the sun” is false, we cannot conclude
whether “Some Indians worship the sun”
is true or false; it remains undetermined.

¢ If one is false, the truth value
of the other is undetermined
(doubtful).

Rule 3: Subcontraries (I-O)

Both particular, opposite in quality.

Cannot both be false.
Can both be true.
If one is true, the truth value

In short: N
¢ If Ais true — I must be true; if ¢
A'is false — I is uncertain. .

¢ IfE is true — O must be true;

if E is false — O is uncertain.

The four fundamental rules regarding
the oppositional relation between
propositions in the Traditional Square of
Opposition can be summarised as follows:

Rule 1: Contradictories (A-O,
E-I)

Opposite in quantity and quality.

¢ Ifone is true, the other is false.
¢ Ifone is false, the other is_true:

Rule 2: Contraries (A-K)

Both universal, opposite in ‘quality.
¢ Cannot bothée true.
¢ Can both be false.

of the other is undetermined
(doubtful).

Rule 4: Subalterns (A-I, E-O)

Relation between Universal —

Particular.

¢ If the universal is true, the
particular is true.

If“the universal is false, the
particular 4§ undetermined
(doubtful).

If the particular is true, the
universal i1s undetermined
(doubtful).

If the particular is false, the
Universal is necessarily false.

¢

The following chart depicts the
relationship among the propositions more
accurately:

Given A E I (0

A True — FALSE TRUE FALSE
A False — Doubtful Doubtful TRUE

E True FALSE — FALSE TRUE

E False Doubtful — TRUE Doubtful
[ True Doubtful FALSE — Doubtful
I False FALSE TRUE — TRUE

O True FALSE Doubtful Doubtful —

O False TRUE FALSE TRUE —
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Explanation of the Chart

Each row applies the rules of
Contradiction, Contrariety, Subcontrariety,
and Subalternation simultaneously. The
truth value of the given proposition
determines the truth values of the other
three propositions.

1. Example 1: From Row 1, ifAis
true, then:

¢ E (the contrary of A) becomes
false.

¢ [ (the subaltern of A) becomes
true.

¢ O (the contradictory of A)
becomes false.

2. Example 2: From Row 5, if I is
true, then:

¢ E (the contradictory of 1)
becomes false.

Recap

BLOCK - 2

¢ A (the subaltern super-
proposition of [) becomes
undetermined  (because a
particular truth does not
guarantee universal truth).

¢ O (the subcontrary of I)
becomes undetermined, since
two subcontraries cannot both
be false, though they may both
be true.

This chart thus provides a precise and
compact representation of all truth-value
relations in the Traditional Square of
Opposition.

In the abové table, each row applies the
rules of contradiction, contrariety, subcon-
trariety,sand subalternation. For example,
in Row 1 if A is true, then E (the contrary
of A)is false, L (the subaltern of A) is true,
and O (the contradictory of A) is false.

To take |another example from Row 5,
when [ is true, E (the contradictory of ) is
false; Al (the subaltern super-proposition)
becomes undetermined, and O (the sub-
contrary of ) is also undetermined.

¢ Inference is a reasoning process through which a new proposition is derived

from one or more premises.

¢ Inferences are classified into immediate and mediate based on the number of

premises required.

¢ Immediate inference derives a conclusion from a single premise.

Mediate inference draws a conclusion from two or more premises, such as

in syllogisms.

¢ Opposition refers to the logical relationship affecting truth and falsity

between categorical propositions.

¢ The four categorical propositions are A, E, I, O, differing in quantity and

quality.

¢ The Traditional Square of Opposition visually represents relationships

among categorical propositions.
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¢ Contradictory relation (A—O, E-I): both cannot be true and both cannot be
false.

¢ Contrary relation (A—E): both cannot be true but both may be false.
¢ Subcontrary relation (I-O): both cannot be false but both may be true.

¢ Subaltern relation (A—I; E-O): truth flows downward from universal to
particular.

¢ These relations are based on the assumption of existential import (that each
category refers to at least one member).

Objective Questions

[

Inference deriving a conclusion from one premiseiis,called?
Inference deriving a conclusion from two or more premises is?
Which proposition type is Universal Affirmative?

Which categorical proposition states “No Sware P*2
Oppositional relation between A and O is called?

Oppositional relation between A'and E is?

Oppositional relation betweendfand O 1s?

Oppositional relation between A and I is?

2 L _ ey B o> W

A relation where both cannot bé true and both cannot be false is?

—
=)

. The chart showafig legical relations among categorical propositions is
called?

11. The assumption,that each class contains at least one member is called?

12. Which proposition contradicts E?

Answers
1. Immediate 7. Subcontrary
2. Mediate 8. Subaltern
3. A 9. Contradiction
4. E 10. Square of Opposition
5. Contradictory 11. Existential Import
6. Contrary 12. 1
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Assignments

1. Explain the difference between immediate and mediate inference with
suitable examples.

2. What is the Traditional Square of Opposition? Discuss its significance in
analysing categorical propositions.

3. Describe the four types of opposition relationships among A, E, I, and O
propositions with examples.

4. Discuss the rules governing subalternation and illustrate how truth flows
from universal to particular propositions.

5. Using real-life examples, demonstrate how truth values change under
contradictory, contrary, and subcontrary relations.
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1. Copi, I. M., & Cohen, C. (2017). Intzoduction to'Logic4Routledge.
2. Hurley, P.J. (2016). A Concise Introduction to Logic. Cengage Learning.
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3. Graham, P. (2020). “Immediate Inference.” The Stanford Encyclopedia of
Philosophy (Fall 2020 Edition), ed. E. N. Zalta. Stanford University.
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Categorical Syllogism

UNIT

Learning OQutcomes

After completing this unit, the learner will be able to:
¢ explain the meaning, purpose, and structure of a syllogism:
¢ differentiate between categorical and non-categorical syllogisms.
¢ apply the rules of syllogism to detegtmine the validity of arguments.
¢ identify and explain common fallagies in categorical syllogisms.

¢ evaluate the validity of8yllogismssacross all figures and moods.

Prerequisite

Syllogism holds a ceatfal place in logic because it provides a clear, systematic method
for determining whether a conclusion follows from given premises. It transforms ordi-
nary reasoning into a structured process, ensuring that arguments are grounded in
logically connected statements rather than assumptions. Within this framework, the
categorical syllogism is significant because it concerns concrete relationships between
classes and provides the most precise and foundational model for deductive reason-
ing. Its disciplined structure enables the identification of valid and invalid arguments,
supports clarity in thought, and strengthens analytical decision-making. Understanding
categorical syllogism thus becomes crucial for anyone aiming to evaluate arguments
critically and maintain logical coherence in philosophical, scientific, and everyday con-
texts.
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Key themes

Syllogism, Mediate Inference, Categorical Syllogism, Validity, Fallacy, Rules of
Syllogism, Figure of Syllogism, Canons of Figures, Mood of Syllogism

Discussion

3.1.1 Syllogism and Its
Classifications

Syllogism is one of the most significant
methods of reasoning in classical
logic. It provides a systematic way to
understand how conclusions follow from
given statements. The term syllogism
derives from the Greek syllogismos,
meaning ‘inference’ or ‘conclusion’. A
syllogism always contains two premises
and one conclusion. These premises
supply the information needed to derive
the conclusion. When the premises_are
logically connected, the gonclusion
follows necessarily.

Aristotle was the first ‘philosopher
to give a clear scientific explanation of
syllogistic reasonifig. His legieal system
remained the foundation of formal
reasoning. Even today, syllogism forms
the basis for structured thinking, precise
argumentation, and critical analysis.
Whenever a person connects two known
ideas to derive a new one, they are
unknowingly using syllogistic reasoning.
Thus, syllogism is not only an academic
concept but also a natural mental process.

3.1.1.1 Structure of a Syllogism

In a syllogism, there are precisely
three statements- two premises and one
conclusion- and three terms: the major
term, the minor term, and the middle
term. The premises provide information

about how the terms are related. If these
relationships are clear and logically
arranged, a valid conclusion can be drawn.
For example:

All cats are smammals.
Tobby is a cat.
=~ Tobby is a mammal

Here, “the premises combine general
anduparticular, statements to produce a
new truth.a,What 'makes syllogism special
is that if the premises are true and the
structure is valid, the conclusion must be
true. Thi§ gives syllogistic reasoning a
high'degree of certainty.

Syllogismisaformofmediateinference.
In mediate inference, the conclusion
does not follow directly from just one
statement; it requires a middle term to
connect the premises. This distinguishes
syllogism from immediate inference,
where a conclusion is drawn from a single
proposition (as in conversion, obversion,
or contraposition). Since syllogism uses
two premises, the reasoning becomes
richer, more meaningful, and more
logically powerful. Syllogistic reasoning
helps detect faulty reasoning, evaluate
everyday arguments, and make sound
decisions based on logical principles.

3.1.2 Categorical Syllogism

Syllogisms can be classified in
different ways depending on the nature
of the statements used. The most basic
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division is between categorical and non-
categorical (compound) syllogisms. A
categorical syllogism is one in which all
three statements- the two premises and the
conclusion- are categorical propositions.
A categorical proposition states something
about the relation between two classes or
categories. It takes one of the four standard
forms: A, E, I, or O.

A:All S are P

E:No S are P

I: Some S are P

O: Some S are not P

In a categorical syllogism, each
statement must belong to one of these
four propositional forms. This type of
syllogism deals with classes of objects and
their relationships. It is the purest and most
structural form of deductive reasoning and
the most widely and systematically studied
type in traditional logic. For example:

All teachers are educated persons«(A)
All philosophers are teacherst (A)

All philosophers arg educatéd
persons. (A)

Here, three terms are involved:

Major term (P): educated persons
Minor term (S): philosophers
Middle term (M): teachers
Middle term (M): teachers

These three terms appear only twice
and connect the premises to form the
conclusion.

3.1.2.1 Standard Form of a
Categorical Syllogism

A syllogism is in standard form when:

1. The major premise is written
first.
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2. The minor premise follows.
3. The conclusion comes last.

All statements are expressed as
A E, 1, or O.

The middle term appears in
both premises.

Standard form helps us test the validity
of the argument clearly and systematically.

3.1.3 Syllogistic Rules and
Fallacies

Syllogistic reasoning is valid only when
it adheres to well-defined logical rules.
These rules ensure that the relationship
between the premises and the conclusion
is correct ahd meaningful. If any rule is
violatedy, the syllogism becomes invalid
and leadsto.a fallacy. A fallacy is a mistake
in reasoning where the conclusion does
not logically follow from the premises,
even.if the statements appear grammatical
or convincing. Understanding these
rules helps to identify correct patterns of
reasoning, evaluate everyday arguments,
and avoid errors in deductive logic.
Aristotle formulated many of these rules,
and later logicians refined them to ensure
accuracy in formal reasoning. All valid
categorical syllogisms must obey the rules
explained below.

A categorical syllogism contains three
terms: major, minor, and middle. These
terms help to connect the premises and
lead to the conclusion. The rules of
syllogism are based on how these terms
are distributed, how they are used, and
how the premises are arranged. When a
term 1is said to be ‘distributed,” it means
the statement refers to every member of
that class. For example, in ‘All dogs are
animals,’ the subject ‘dogs’ is distributed,
as it refers to all dogs. If a term is
not distributed, it refers only to some
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members. The rules of syllogism make
use of distribution to ensure that reasoning
moves correctly from the premises to
the conclusion. When these rules are
not followed, fallacies occur: errors that
mislead or misrepresent logical relations.

Rule 1: A valid syllogism must
have exactly three terms, and
each must be used in the same

sense throughout.

A categorical syllogism must contain
only three terms:

1. Major Term (P) — Predicate of
the conclusion

2. Minor Term (S) — Subject of
the conclusion

3. Middle Term (M) — Connects
the premises

For a syllogism to be validgfeach of
these three terms must be used/in the samé
sense throughout the argument.

Fallacy of Four Terms

Using more than three terms, or using
a term with different meanings in different
places, makes the argument’invalid. In
a syllogism, the conclusion is drawn by
connecting the minor term (subject) and
the major term (predicate) through the
middle term. This middle term acts as a
bridge. If this bridge is broken- that is,
if the term changes its meaning or if an
extra term appears- the conclusion will
not logically follow. When an argument
contains four or more distinct terms
instead of the required three, the fallacy is
known as the Fallacy of Four Terms. For
example:

All men are mortal.
Socrates is a philosopher
=~ Socrates is mortal

Here, the terms involved are: men,
mortal, Socrates, and philosopher. The
premises do not properly connect because
the term ‘philosopher’ does not function
as the middle term. If one term changes
its meaning between the premises and the
conclusion, it counts as two different terms.
This leads to the Fallacy of Equivocation,
which is another form of the fallacy of
four terms.

Fallacy of Equivocation
(Ambiguity)

This fallacy occurs'when a single term
istused with two différent meanings within
the same syllogism. Because the meaning
changes, the word effectively becomes two
terms, thereby invalidating the reasoning.
There aré three types:

1. Fallacy of Ambiguous Major

The major term changes its meaning
between the major premise and the
conclusion. For example:

All banks are financial institutions.
The river is not a financial institution.
-~ The river is not a bank

Here, the major term bank means a
financial institution in the first premise,
but it means riverbank in the conclusion.

2. Fallacy of Ambiguous Minor

This fallacy occurs when the minor
term is used with one meaning in the
minor premise and with another meaning
in the conclusion. For example:
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All pages are men.
No man is made of paper.
=~ No pages are made of paper.

In this example, the minor term ‘pages’
is used in two different senses: in the
minor premise, pages refer to young
attendants in hotels or courts, whereas in
the conclusion, pages refer to the pages
of a book. Since the minor term shifts
its meaning between the premise and the
conclusion, the syllogism commits the
fallacy of ambiguous minor.

3. Fallacy of Ambiguous Middle

The middle term shifts its meaning
between the two premises. For example:

Sound travels through air.
My advice is sound.
~ My advice travels through the air.

In this syllogism, the middle term
sound means vibration in the first premise
and correct/wise in the seconddSince the
middle term shifts its meaning betweén
the premises, the syllogism c¢ommits the
fallacy of ambiguousgmiddle: To avoid
all these fallacies, it 1s essential to-adhere
strictly to the requirementithat a syllogism
contains only three™ terms-; subject,
predicate, and middle term- and that each
must be used in the same sense throughout.

Rule 2: The middle term must

be distributed at least once.

The middle term (M) must refer to
all members of its class in at least one
premise so that it can properly connect
the subject (S) and the predicate (P) in
the conclusion. If it is not distributed, the
connection becomes weak or incomplete.
When the middle term is not distributed in
either premise, it commits the fallacy of
Undistributed Middle. For example:
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All cats are mammals.
All dogs are mammals.
=~ All dogs are cats

Here, the middle term mammals (M) is
not distributed in either of the premises. In
the major premise, ‘All cats are mammals,’
only the subject term cats is distributed.
In the minor premise, ‘All dogs are
mammals,” only the subject term dogs is
distributed. The middle term mammals is
undistributed in both premises, as it does
not refer to the entire class of mammals.
Hence, this syllogism commits the fallacy
of Undistributed Middle.

Rule 3: If aterm is distributed
in the conclusion, it must be

distributed in the premises.

Whenha terminis undistributed in the
premises, (it means that the statement
refers only to some members of that
class, not{the whole class. A distributed
termyion the other hand, refers to all
members of the class. Because of this, if
a term is undistributed in the premises but
becomes distributed in the conclusion, the
conclusion goes beyond what the premises
actually said.

A valid argument should never claim
more in the conclusion than what is already
statedinthe premises. Ifthe conclusionadds
extra information, the syllogism becomes
invalid and commits fallacies such as:

¢ Fallacy of illicit major

¢ Fallacy of illicit minor

Fallacy of Illicit Major

The fallacy of illicit major occurs when
the major term (P) is undistributed in the
major premise but is distributed in the
conclusion. For example:
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All poets are dreamers.
No philosopher is a poet.
=~ No philosopher is a dreamer

Here, the major term dreamer appears
as the predicate of a Universal Negative
(E) conclusion, so it is distributed in the
conclusion. However, in the Universal
Affirmative (A) major premise, the term
dreamers 1s not distributed. Because
the major term is distributed only in the
conclusion and not in the premise, the
syllogism becomes invalid and commits
the fallacy of illicit major.

Fallacy of Illicit Minor

The fallacy of illicit minor occurs when
the minor term (S) is distributed in the
conclusion but not in the minor premise.
For example:

Some students are intelligent.
All students are humans.
=~ All humans are intelligent

Here, the minor term |hAumans® is
distributed in the conclusion, even though
it is undistributed in’the minor premise.
Hence, it commits the fallacy, of 1llicit
minor.

Rule 4: A syllogism cannot

have two negative premises.

In a syllogism, if both premises
are negative, we cannot draw a valid
conclusion. A negative premise only
tells us that one group is not connected
to another. When both premises deny the
relationships, nothing positive is left to link
the minor term (S) and the major term (P)
through the middle term (M). Since there
1S no common point of connection, we
cannot say anything meaningful about the
relationship between S and P. Therefore, a
conclusion cannot logically follow.

When a syllogism consists of two
negative premises, it commits the Fallacy
of Two Negative Premises, or Exclusive
Premises. For example:

No artists are engineers.
Some students are not artists.
... (invalid conclusion)

Since both premises deny relations, no
meaningful connection can be made here.

Rule 5: If one premise is
negative, the conclusion must

be negative.

A syllogism beecomes invalid if it
contain§ a negative premise but ends with
an affirmative conclusion. This is because
afnegative premisesShows that one class
does not belong to another. When one
of the premises denies a connection, the
conclusion  cannot suddenly affirm a
connection between the terms.

So, the rule is:

¢ If one premise is negative,
the conclusion must also be
negative.

¢ If the conclusion is negative,
there must be a negative
premise.

¢ A valid affirmative conclusion
is possible only when both
premises are affirmative

Ifasyllogism has anegative premise, the
middle term does not fully and positively
connect the other two terms. Therefore,
the conclusion must also be negative. If,
from a negative premise, an affirmative
conclusion is drawn, it commits the fallacy
of Affirmative Conclusion from Negative
Premise. For example:
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No reptiles are mammals.
Some snakes are reptiles.
~ Some snakes are mammals

In this example, one premise is negative,
yet the conclusion drawn is affirmative.
Hence, this syllogism is invalid.

Rule 6: Two particular
premises cannot give a valid

conclusion.

A syllogism becomes weak when both
premises are particular statements (I or O
type). Particular statements refer only to
some members of a class, not the whole
group. Because they provide limited
information, they cannot establish a
sufficiently strong link between the terms
to draw a definite conclusion. If both
premises are particular:

¢ Terms are not fully distributed,
especially the middle term.

¢ The middle term never covers
its entire class, so it cannot
connect the other two\ terms

properly.

¢ As aresult] thereds not enough
information “to relate  the
subject and predicatef clearly
and validly.

Thus, no valid conclusion can be drawn
from two particular premises.

In an I-I combination of syllogism
(‘Some S are P / Some S are P’), both
premises are particular affirmatives.
Neither statement addresses the entire
class. The middle term is undistributed in
both premises; thus, the conclusion cannot
follow. In an O—O combination (‘Some S
arenot P/Some S are not P”), both premises

SREEN: w
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are particular negatives. Therefore, no
valid conclusion can be drawn from two
negative premises. In an I-O or O-I
syllogism, one premise is affirmative,
and one is negative, so the conclusion
must be negative. A negative conclusion
distributes its predicate term. However, in
these cases, the major premise does not
distribute the major term, resulting in the
fallacy of illicit major. Therefore, such
syllogisms become invalid.

Hence, no valid conclusion can be
drawn from two particular premises.

Rule 7: From universal
premises, we ¢annot draw a

particular conclusion.

When both premises are universal
statements,(A or E), they do not guarantee
that the things they discuss actually exist.
However, a particular statement (I or O)
always umplies existence. Therefore, if
the“conclusion is particular, it wrongly
assumes existence, even though the
premises never stated that anything exists.
This mistake is called the existential
fallacy. For example:

All unicorns have horns.
All unicorns are white.
~ Some unicorns are white.

Here, both premises are universal, but
the conclusion is particular. The conclusion
‘Some unicorns are white’ assumes that
unicorns exist. But the premises do not
state that unicorns actually exist; they
only say what would be true if unicorns
existed; they do not confirm existence.
Therefore, the argument commits the
existential fallacy.
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Rule 8: If any one premise is
particular, the conclusion must

be particular.

There are eight possible combinations
of one particular premise and one universal
premise. They are:
A|lT|A|JO]|E]|I
I |AJO|A|TI|E

E
O

O
E

Among these eight combinations, the
pairs I-E, E-O, and O-E are invalid.

In an I-E combination, the major
premise is an I-proposition, where
neither the subject nor the predicate is
distributed. However, the conclusion is an
O-proposition, in which the major term
(predicate) is distributed. This commits
the fallacy of illicit major. Hence, this
combination is invalid. Similarly, the
combinations E-O and O-E contain two
negative premises (E and O). According to
the rules of syllogism, a valid conelusion
cannot be drawn from twg@' negative
premises. Therefore, these combinations
are also invalid.

Thus, from the eight combinations;the
remaining valid pairs are:

Al
I | A

A
O

OE |1
A | I40E

In the combinations A—I and I-A, only
one term is distributed.

¢ Inan A-proposition, the subject
is distributed.

¢ In an I-proposition,
neither the subject nor the
predicate is distributed

To avoid the fallacy of the undistributed
middle, the distribution must fall on the
middle term (M). In these combinations,

the subject (S) and the predicate (P)
are undistributed in the premises, so
they cannot become distributed in the
conclusion. Therefore, the only valid
conclusion is S I P (Some S is P).

In the A—O and O—A combinations, two
terms are distributed. One distribution must
go to the middle term (M), and the other to
the predicate (P), because the conclusion
will be negative (O-proposition), as one
premise is negative. Here, the subject term
(S) is undistributed in the minor premise.
Therefore, it cannot be distributed in the
conclusion; otherwise, it would commit
the fallacy of illicit minor. Hence, the only
valid conclusioniis S O P (Some S is not
P).

In an E-I syllogism, two terms are
distributed.” One distribution must be
assigned to the middle term to avoid the
fallacy of' the undistributed middle. The
other distribution must go to the major
term because the conclusion is negative
(since'there is one negative premise).
Hence, the possible negative conclusions
are E or O. If the conclusion is an
E-proposition, both the subject and the
predicate would be distributed. However,
in the minor premise (I-proposition), the
minor term is not distributed, leading to the
fallacy of illicit minor. If the conclusion
is an O-proposition, only the predicate is
distributed, and the major term is already
distributed in the E-premise. Therefore,
the only valid conclusion is S O P (Some
S is not P).

All these instances show that if any one
premise is particular, the conclusion must
be particular.
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Rule 9: From a Particular
Major Premise and a Negative
Minor Premise, No Conclusion

can be drawn.

The possible combinations of a
particular major premise and a negative
minor premise are:

I-E 0-0

O-E I-0

Among these, I-O is rejected because
no valid conclusion can be drawn from
two particular premises. The O-E and
O-0 combinations are rejected because
they contain two negative premises, and a
syllogism with two negative premises can
never yield a valid conclusion. In the I-E
combination, one premise is negative, so
the conclusion must also be negative. A
negative conclusion is an O-proposition,
and in an O-proposition, the predicate term
(P) is distributed. For the argument to be
valid, this distributed predicate t€rm must
also be distributed in the majot premise.

But here, the major premise is an
I-proposition, and in@n I-proposition, ne
term is distributed. Therefore,the predicate
term (P) is undistributed in the major
premise but distributed in the conclusion.
This violates the rule and sésults in the
fallacy of illicit major. Consequently, it is
not possible to draw any valid conclusion
from a particular major premise combined
with a negative minor premise.

Among these, some rules are not listed
as separate, numbered rules in I. M.
Copi’s system. Instead, they are logical
extensions that arise naturally from the five
core rules Copi formulates for categorical
syllogisms.

BLOCK - 3

3.1.4 Figure and Mood of a
Categorical Syllogism

In classical logic, every categorical
syllogism has two significant structural
features: figure and mood. These two
elements help us identify the form of the
syllogism and determine whether it is
valid. Even if the content of the statements
changes, the logical form remains the
same. Logicians use figure and mood to
classify all possible syllogisms into valid
and invalid types. Understanding these
features helps identify correct forms of
deductive reasoning and avoid fallacies.

3.1.4.1 Figureof a Syllogism

Thefigure of a syllogism is determined
by the position of the middle term (M)
in the premisesy, There are four possible
combinations for the position of the
middle term in a syllogism. They are:

MP PM MP PM
SM SM MS MS
~SP ~SP ~SP .~ SP

The conclusion always has the form SP
(Minor term — Major term). The middle
term (M) must appear in both premises but
never in the conclusion.

Special Canons or Rules of the
First Figure

MP

SM

~ SP

1. The minor premise must be
affirmative.

2. The major premise must be
universal.
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In the first figure, the minor premise
must be affirmative. If the minor premise
were negative, the conclusion would
also have to be negative, because a
negative premise yields only a negative
conclusion. A negative conclusion
distributes its predicate term “P.” For
the argument to be valid, the major term
must be distributed both in the conclusion
and in the major premise. However, only
negative propositions (E or O) distribute
their predicates. This would force the
major premise to become negative as
well. If both the major and minor premises
become negative, the syllogism would
contain two negative premises, and no
valid conclusion can be drawn. To avoid
this problem, the minor premise in the first
figure must always be affirmative.

The second rule states that the major
premise must be universal in the first figure.
Since the minor premise is affirmative, its
predicate (which is the middle term “M”) is
not distributed. However, the middle'term
must be distributed at least onée to avoid
the fallacy of the undistributed middlesTo
ensure this, the major premise-\where the
middle term appears.as the subjeet- must
be a universal statement. Only universal
propositions  distributestheir ' subjects.
Therefore, making the major premise
universal ensures that the amiddle term
is properly distributed, which makes the
syllogism valid.

Special Canons or Rules for

the Second Figure

PM
SM
=~ SP
1. One premise must be negative

2. The major premise must be
universal

In the second figure of the syllogism,
the middle term M appears as the predicate
in both premises. Affirmative propositions
never  distribute  their  predicates.
Therefore, if both premises are affirmative,
the middle term will not be distributed
at all. This would lead to the fallacy of
the undistributed middle, rendering the
syllogism invalid. To avoid this problem,
at least one premise must be negative,
as negative propositions distribute their
predicates. When one premise is negative,
the middle term is distributed in that
premise, thereby enabling the syllogism to
establish a valid connection between the
terms. Thus, inythe second figure, one of
the premises must, be negative to ensure
that the middle term is distributed at least
once.

When one)premise is negative, the
conclustonywill also be negative. Negative
conclusions distribute their predicate term
(P). For the argument to be valid, the
major term P must be distributed in both
the “conclusion and the major premise;
otherwise, it results in the fallacy of illicit
major. In the second figure, the major
term P appears as the subject of the major
premise. Only universal propositions
distribute their subjects. Therefore, to
ensure that the major term is properly
distributed, the major premise must
be universal. This guarantees that the
distribution rules are satisfied and that the
syllogism becomes valid in the second
figure.

Special Canons or Rules for
the Third Figure

MP

MS

~ SP
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I. Minor premise must be

affirmative

2. Conclusion must be particular

In the third figure, the minor premise
must be affirmative. If the minor premise
were negative, then the conclusion would
also have to be negative. A negative
conclusion distributes its predicate term
‘P’. Since the predicate is the major term,
the major term would also need to be
distributed in the major premise to avoid
the fallacy of illicit major. However, only
negative propositions distribute their
predicates. This means that the major
premise must also be negative. If both the
major and minor premises are negative,
the syllogism will contain two negative
premises, and a valid conclusion can never
be drawn from such a pair. Therefore, to
avoid this problem, the minor premise in
the third figure must always be affirmative;

According to this first rule, since the
minor premise is affirmative, the minor
term ‘S’ appears as a predicate in the
minor premise and remains undistributed.
An undistributed term_in the, premise
cannot suddenly become distributedyin.the
conclusion; otherwise, it _wotild commit
the fallacy of illicitymiinor. This means
that the conclusion cannot be universal
because universal concliisions distribute
their subject term. Only particular
propositions (I or O) do not distribute their
subjects. Therefore, the conclusion in the
third figure must be particular to keep the
reasoning valid and to avoid the fallacy of
illicit minor.

Special Canons or Rules for
the Fourth Figure

PM

MS

~ SP

SREEN: w
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1. If one premise is negative,
the major premise must be
universal

2. If the major premise is
affirmative, the minor premise
must be universal

3. If the minor
affirmative, the
must be particular

premise is
conclusion

If one of the premises in the fourth
figure is negative, then the conclusion must
also be negative. A negative conclusion
consistently distributes its predicate (the
major term ‘P’). Since the major term
is distributed i the conclusion, it must
also be distributed in the major premise
to avoidythe fallacy' of illicit major. In
this figure, the major term ‘P’ appears as
the" subject innthe ahajor premise. Only
universal \propositions distribute their
subjects. Therefore, when one premise
is negative, the major premise must be
universal to make the syllogism valid.

If the major premise is affirmative,
then the middle term (M) will be
undistributed in that premise because
affirmative propositions do not distribute
their predicates. This creates a risk of
committing the undistributed middle
fallacy. To avoid this, the middle term must
be distributed in the minor premise. In the
fourth figure, the middle term appears
as the subject in the minor premise, and
subjects are distributed only in universal
propositions. Therefore, when the major
premise is affirmative, the minor premise
must be universal, ensuring that the middle
term is distributed at least once.

If the minor premise is affirmative, the
minor term (S)- which is the predicate of
the minor premise- remains undistributed.
This term must not be distributed in
the conclusion; otherwise, it would
commit the fallacy of illicit minor. Only
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a particular conclusion keeps the minor
term undistributed. Therefore, whenever
the minor premise is affirmative, the
conclusion must be a particular proposition
to keep the distribution pattern valid.

3.1.4.2 Mood of a Syllogism

The mood of a syllogism depends
on the type of statements used in it. It is
represented by three letters: the first letter
denotes the major premise, the second
denotes the minor premise, and the third
indicates the conclusion. Each categorical
proposition has a letter name: A, E, I, and
0.

A:Universal Affirmative (All S is P)
E:Universal Negative (No S is P)
I: Particular Affirmative (Some S is P)

O:Particular Negative (Some S is not
P)

To determine the mood, we examine
the form of each of the three statéments.

Example of Mood:

All poets are thinkers — A
All writers are poets§ — A

= All writers arg thinkers — A

The mood of this syllogismr is AAA.
Not all combinations of A, E, I, and O
propositions produce a valid syllogism.
For a set of three propositions to form a
valid mood in any figure, certain basic
conditions must be satisfied.

The following are the different possible
combinations of these propositions:

Not all of these 16 combinations follow
the basic rules of syllogism, so some must
be rejected.

¢ The pairs E-E, E-O, O-E, and
0-O0 are rejected because they
contain two negative premises,
and we cannot draw a valid
conclusion from two negative
statements.

¢ The pairs I-1, I-O, and O-I
are also rejected because
they contain two particular
premises, and it is impossible
to draw a valid conclusion
from two particular statements.

¢ The combination I-E is
rejected because it results in the
fallacy of illicit major, where
the ‘major term is distributed
mthe conclusion but not in the
premise.

After gemoving all these invalid
combinations, we are left with eight valid
pairs:

A|lA|[A|JA|E|[E]|]T]O
AlE[T]|]O|A|[T]|]A]|A
These  eight combinations are

acceptable because they follow the general
rules of syllogism. After identifying these
valid combinations, we must apply the
specific rules of each of the four figures to
determine whether they yield valid moods
within those figures.

A |A [A |A |E E

A |E (I |10 |A [E |I
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The Valid Moods of the First

Figure
According to the rules of the first figure:

1. The minor premise must be
affirmative.

2. The major premise must be
universal.

When we apply the rules of the first
figure to the eight valid combinations, some
must be excluded. First, the combinations
A & E and A & O are rejected because
their minor premise is negative, while the
first figure requires the minor premise to
be affirmative. From the remaining six
combinations, the pairs I & A and O &
A are also rejected because their major
premise is particular, while the first figure
requires the major premise to be universal.

Afterremovingallinvalidcombinations,
we are left with four valid moods.in, the
first figure. They are:

AAA,ATILEAE,EIO
These four moods are
traditionally named as:

BARBARA(AAA)sDARITI(AII),
CELARENT (EAE), FERIO (EIO).
These are the only valid moeds in the first
figure.

The Valid Moods of the Second

Figure

According to the rules of the second
figure:

1. One premise must be negative.

2. The major premise must be
universal.

By applying the rules of the second

BLOCK - 3

figure to the eight possible combinations,
some combinations must be rejected.

The pairs A& A, A& I, and | & A are
rejected because, in all three cases, both
premises are affirmative, while the second
figure requires at least one negative
premise.

The combination O & A is also rejected
because, in this pair, the major premise
is particular, whereas the second figure
requires a universal major premise.

After removing these invalid
combinations, we are left with four valid
moods:

A
E
E

A
O
O

E
All
E

The valid moods are:

AEE, AOO, EAE, EIO - traditionally
naméd -CAMESTRES, BAROCO,
CESARE, FESTINO.

The Valid Moods of the Third

Figure

According to the rules of the third
figure:

1. The minor premise must be
affirmative.

2. The conclusion must be

particular.

By applying the rules of the third figure
to the eight possible combinations, some
can be rejected. First, the combinations A
& E and A & O are rejected because, in
both cases, the minor premise is negative,
and the third figure requires the minor
premise to be affirmative. Next, the
combinations A & A and E & A are also
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rejected because they lead to a universal
conclusion. However, in the third figure,
the conclusion must always be particular.

After removing these four invalid pairs,
we are left with the following valid moods
of the third figure:

A[E [T |O
I{I |[A]A
I10]|I |O

These correspond to the traditional
names: DATISI (AIl), FERISON (EIO),
DISAMIS (IAI), BOKARDO (OAO).
These four are the valid moods in the third
figure.

The Valid Moods of the Fourth
Figure

According to the rules of the fourth
figure:

1. If one premise is negative,
the major premise must be
universal.

2. If the major premiseyis

affirmative/ the minemgpremise
must be universal:

Recap

3. If the minor
affirmative, the
must be particular.

premise is
conclusion

When we apply the rules of the fourth
figure to the eight possible combinations,
we first reject the O—Acombination. This
is because it has a negative premise, but
the major premise is also negative, which
breaks the first rule of the fourth figure.

From the remaining combinations, we
reject A—I and A—O because they have
an affirmative major premise along with
a particular minor premise, which vio-
lates the second rule of the fourth figure.
Next, we eliminate A—A and E—A because
they contain an afficmative minor premise,
while the conclusiomywould be universal,
which violates the third rule of the fourth
figure. After, removing all the invalid
pairs, weyare leftzwith the valid moods of
the fourth figure. These are:

AlE|I
E[T[A
E[O|I

These correspond to the valid moods
CAMENES, FRESISON, and DIS-
MARIS (AEE, EIO, and IAI).

¢ Syllogism is a logical argument made up of two premises and one conclusion.

¢ Syllogism helps to test whether our reasoning is correct and logically valid.

¢ A categorical syllogism uses only categorical propositions: A, E, I, and O.

¢ Every syllogism has three terms: major term, minor term, and middle term.

¢ The middle term must appear in both premises and connect the other two

terms.

¢ Avalid syllogism follows specific logical rules.
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¢ Breaking any rule leads to a fallacy or incorrect reasoning.

¢ When an argument uses more than three terms, it commits the fallacy of four
terms.

¢ When a word is used with two different meanings, it commits the fallacy of
equivocation.

¢ When the middle term does not refer to the whole group even once, it
commits the fallacy of undistributed middle.

¢ When the major term is used more broadly in the conclusion than in the
premise, it commits the fallacy of illicit major.

¢ When the minor term is used more broadly in the conclusion than in the
premise, it commits the fallacy of illicit minor.

A syllogism cannot have two negative premises.

If one premise is negative, the conclusion must also be'negative.
Two particular premises cannot yield a valid'€enclusion.

Figures are based on the position of the.middle term in the{premises.
Mood refers to the pattern of A, E. A, O propositions in the syllogism.

Valid moods have traditional names like Barbara, Celarent, Darii, and Ferio.

® & & O o oo o

Studying figures and moods helps identifyawhich syllogisms are logically
valid

Objective Questions

1. Which term in a catégorical syllogism functions as the predicate of the
conclusion and helps determine the logical structure of the argument?

2. Which essential term acts as the connecting link between the premises,
appearing in both but never in the conclusion?

3. What name is given to a syllogism in which all three statements- major
premise, minor premise, and conclusion- belong to the A, E, I, O forms
of categorical propositions?

4. What fallacy occurs when a syllogism contains more than the required
three terms, making the connection between premises invalid?

5. What fallacy arises when a single term is used in two different senses,
resulting in a misleading argument?

6. What fallacy is committed when the middle term fails to refer to its
entire class even once in the premises?
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7. What fallacy occurs when the major term is distributed in the conclusion
but remains undistributed in the major premise?

8. What fallacy arises when the minor term is distributed in the conclusion
but undistributed in the minor premise?

9. What rule of categorical syllogism requires that when one premise is
negative, the conclusion must also be negative?

10. What fallacy is committed when a particular conclusion is derived from
two universal premises without guaranteeing existence?

11. What structural element of a syllogism is defined by the position of the
middle term in the premises?

12. What do we call the arrangement of the A, E, I, O types of propositions
in the premises and conclusion of a syllogism?

13. Which classical name corresponds to the AAA mood in the first figure?
14. Which third-figure mood follows the [AI pattern?

Answers
1. Major term 8. Fallacy of illicit minor
2. Middle term 9. Negative conclusion rule
3. Categorical syllegism 10. Existential fallacy
4. Fallacy of four-term, 11. Syllogistic figure
5. Fallacy of'equivocation 12. Syllogistic mood
6. Undistributed middle 13. Barbara
7. Fallacy of illicit major 14. Disamis
Assignments

1. Analyse the rules of categorical syllogism and explain how the violation
of each rule leads to specific logical fallacies. Illustrate your answer with
suitable examples.

2. Describe the four figures of syllogism based on the position of the middle
term. Discuss the special canons required for validity in each figure,
highlighting the logical reasoning behind these rules.
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3. Examine the concept of mood in a categorical syllogism. Identify the valid
moods across all four figures and discuss why only certain mood—figure
combinations are valid while others are rejected.
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Hypothetical and
<> Disjunctive Syllogisms

UNIT

Learning OQutcomes

After completing this unit, the learner will be able to:
¢ understand the structure and purpose of hypothetical syllogisms.

¢ distinguish between mixed and pure hypothetical syllogisms and recognise
their valid and invalid forms.

¢ understand the structure of disjunctive syllogisms and apply the method of
elimination to identify valid conclusions.

¢ identify common fallacies in hypothetical'and disjunctive reasoning, such as
affirming the consequent or denyingithe antecedent.

Prerequisiteé

Non-categorical syllogisms play an essential role in understanding how reasoning
extends beyond simple subject- predicate forms. Hypothetical syllogisms help explain
how one event or condition leads to another through clear ‘if-then’ relationships,
enabling the step-by-step analysis of complex situations. They are widely used in science,
philosophy, and everyday decision-making to identify patterns and consequences.
Disjunctive syllogisms, in contrast, assist in evaluating options by presenting alternatives
and eliminating what cannot be true. This method of reasoning is valuable for practical
problem-solving, particularly when selecting the most accurate or reasonable option.
Together, these forms of reasoning strengthen logical thinking, improve clarity in
arguments, and support well-founded conclusions based on conditions and alternatives.
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Hypothetical Syllogism, Mixed Hypothetical Syllogism, Pure Hypothetical Syllo-
gism, Modus Ponens, Modus Tollens, Disjunctive Syllogism, Compound Proposition

Discussion

Hypothetical syllogism is a type of
mediate reasoning in which we draw a
conclusion from two given premises. Itis a
form of non-categorical syllogism. Unlike
categorical syllogisms, the statements
used here are not simple subject—predicate
categorical propositions. Instead, they
often take the form of conditional
statements, usually expressed through
an ‘if-then’ structure. Because of this
structure, hypothetical syllogisms enable
ustoreasonsystematically aboutsituations,
conditions, and their consequences. There
are two main types of such compound
syllogisms:

¢ Hypothetical syllogism
¢ Disjunctive syllogism
3.2.1 Hypothetical Syllogism

A hypothetical syllogism is a Syllogism
in which one or more of thefstatements
are hypothetical (conditional) in nature.
These statements contain an ‘if- then’
relationship. For example:

‘Ifit rains, the match will be postponed.’

This is a hypothetical proposition. A
conditional or hypothetical statement has
two parts:

¢ The part of the statement after
‘if” is called the antecedent.

¢ The part of the statement after
‘then’ is called the consequent.

For instance, in the statement ‘If it
rains, the match will be postponed’:

¢ ‘If it rains’ is the antecedent.

¢ ‘The matech,will be postponed’
is the consequent.

Hypothetical syllogisms can be of two
types:

¢ Mixed hypothetical syllogism

¢ Pute hypothetical syllogism

3.2.2 Mixed Hypothetical
Syllogism

A mixed hypothetical syllogism is an
argument that contains one hypothetical
(if-then) major premise and one
categorical minor premise. Because the
premises are partly conditional and partly
categorical, it is called mixed. In this
type of syllogism, the major premise is
always the conditional statement, while
the minor premise and the conclusion are
simple categorical statements. In these
arguments, the minor premise either
affirms or denies the antecedent or the
consequent of the conditional statement.
Based on this relationship, we judge
whether the conclusion follows logically.

For example:
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If he is a criminal, then he should be

punished.

He is a criminal.

~ He should be punished.

Here, the major premise is a
hypothetical ‘if-then’ statement. The

minor premise ‘He is a criminal’ is a
categorical proposition, and it affirms the
antecedent of the hypothetical statement.
The conclusion ‘He should be punished’ is
also categorical. Since the minor premise
affirms the antecedent, the conclusion
correctly affirms the consequent, making
this a valid mixed hypothetical syllogism.

There are four possible forms of mixed
hypothetical syllogisms:

¢ Affirming the antecedent
¢ Denying the consequent
¢ Denying the antecedent

¢ Affirming the consequent

Of'these, the first two are valid, whereds
the latter two are invalid.

3.2.3 Validity of Mixed
Hypothetical/SyllogiSi

1. A mixed hypothetical
syllogism is valid“only when
three conditions are met:

¢ The major premise must
be a hypothetical (if~then)
statement.

¢ The minor premise must affirm
or deny the antecedent or
the consequent of that same
hypothetical statement.

¢ The conclusion must correctly
follow as the affirmation or
denial of the consequent or
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antecedent, depending on the
form of the argument.

If a mixed hypothetical syllogism
satisfies all these conditions, then the
argument is considered valid.

3.2.4 Valid Kinds of Mixed
Hypothetical Syllogisms

There are two valid forms of mixed
hypothetical syllogisms:

¢ Modus Ponens (Constructive
Hypothetical Syllogism)

¢  Modus, Tollens (Destructive
Hypothetieal Syllogism)

3.2.4.1Modus Ponens
(Affirming\the Antecedent)

This 18, a valid form of mixed
hypothetical syllogism. Here, the minor
premise affirms the antecedent, and the
conclusion affirms the consequent. The
structure is:

If P, then Q

P

= Q

For example:

If the investigation fails, then the
criminal will escape.

The investigation fails.
=~ The criminal will escape.

If the streets are wet, then it has rained.
The streets are wet.
~ It has rained.

Fallacy of Affirming the

Consequent

If, instead of affirming the antecedent,
we affirm the consequent, the argument



becomes invalid. This is known as the
fallacy of affirming the consequent. It
resembles Modus Ponens in appearance
but is not logically valid because it affirms
the consequent rather than the antecedent.

Example:

If a person is a citizen of France, they
are a European.

Maria is a European.

~ Maria is a citizen of France.

This argument is invalid because it
affirms the consequent (‘European’)
instead of the antecedent (‘citizen of
France’). While all French citizens are
Europeans, not all Europeans are French.
Maria might be German, Italian, Spanish,
or from any other European country.
Therefore, being a European does not
prove that she is a citizen of France.

3.2.4.2 Modus Tollens
(Denying the Consequent)

This is also a valid formdof mixed
hypothetical syllogism. Here, the minor
premise denies the consequent, and the
conclusion denies théantecedent. Its
logical form is:

If P, then Q
Not Q
~ Not P

For example:

If plastic waste is recycled (P), then
the environment improves (Q).

The environment is not improving
(Not Q).

=~ Plastic waste is not being recycled
(Not P).

BLOCK - 3

If the nucleus splits (P), it releases
energy (Q).

No energy is released (Not Q).
=~ The nucleus did not split (Not P).

Fallacy of Denying the

Antecedent

If, instead of denying the consequent,
the minor premise denies the antecedent,
the argument becomes invalid. This
mistake is called the fallacy of denying the
antecedent. It resembles Modus Tollens
in structure, but it is not valid because
denying the antecedent does not logically
justify denying the eonsequent.

The pattern of this fallacy is:

IfP, then Q
Not P
~ Not Q

This.<s invalid because even if the
antecedent is false, the consequent may
still be true for other reasons.

Example:

If Michael Jackson were a politician,
he would be famous.

Michael Jackson is not a politician.

~ Michael Jackson is not famous.

This argument is invalid. It denies
the antecedent (‘Michael Jackson is not
a politician’) and then wrongly denies
the consequent (‘Michael Jackson is not
famous’). However, Michael Jackson
is famous for entirely different reasons-
he was a world-renowned singer and
performer. His fame does not depend
on being a politician. Therefore, the
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conclusion does not logically follow from
the premises.

3.2.5 Pure Hypothetical
Syllogism

In a pure hypothetical syllogism,
both the premises and the conclusion are
hypothetical (conditional) statements. No
categorical statements are used in this
type of syllogism. Its structure can be
represented as:

If A, then B (major hypothetical
premise)

If B, then C (minor hypothetical
premise)

=~ If A, then C (conclusion)

For example:

If a student practices daily, then they
will improve their skills.

If they improve their skills, then they
will score high marks.

=~ If a student practices dailys'then they,
will score high marks.

Here,allthreestatementsareconditional,
making this a pure hypothetical syllogism.

The validity of \a _pure hypothetical
syllogism depends “on how /well the
statements form a logical chain. A pure
hypothetical syllogism is valid when:

¢ The antecedent of the
major premise becomes the
antecedent of the conclusion.

¢ The consequent of the
minor premise becomes the
consequent of the conclusion.

¢ The middle term links the two
premises in the correct order.

A valid pure hypothetical syllogism can
take one of these two forms:

If p, then q
If q, thenr
Therefore, if p, then r

If q, thenr
If p, then q
Therefore, if p, then r

In both of these forms:

¢ The antecedent of the
conclusion (p) appears in one
premise.

¢ The consequent of the
conclusion (r) appears in the
other premise.

¢ The middle term (q) connects
them like a logical chain.

These are the only#alid forms of a pure
hypothetieal syllogism.

Example:

Ifaplant gets enough sunlight (q), then
it will grow well (r).

If a plant is kept in an open garden (p),
then it gets enough sunlight (q).

=~ If a plant is kept in an open garden
(p), then it will grow well (r).

A pure hypothetical syllogism becomes
invalid when the chain breaks or the order
is reversed. The invalid patterns include
the following:

Invalid Form 1

If p, then q
If q, thenr
Therefore, if 1, then p

The conclusion reverses the direction
of the chain. The premises do not support
this inference.
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Invalid Form 2

If q, thenr
If p, then q
Therefore, if r, then p

Here, the direction is reversed again.
There is no logical basis for concluding
“if r, then p.”

Invalid Form 3

If p, then q
Ifr, then q
Therefore, if p, then r

Both premises share the same
consequent, but there is no connection
between p and r. The chain does not link
them.

Invalid Form 4

If p, then q
Ifp, thenr
Therefore, if q, then r

Both premises share | the same
antecedent, but that deesynot prove any.
relationship betweén the consequents q
andr.

3.2.6 Disjunctive Syllogism

A disjunctive syllogism is a type of
deductive reasoning that works with
choices or alternatives. Instead of using
categorical statements such as “All A are
B,” it employs propositions joined by
‘either...or...". In this kind of argument,
the first premise presents two possible
options.

Adisjunctivepropositionisacompound
statement formed using “either...or...”. It
contains two simple propositions called
disjuncts.

BLOCK - 3

For example:

“Either Rahul is at the library or he is at
home.”

Here, the first disjunct is “Rahul is at the
library,” and the second disjunct is “Rahul
is at home.”

A disjunctive proposition does not
always claim that exactly one disjunct is
true; in logic, both may be true, but both
cannot be false together (in inclusive
disjunction). The second premise rejects
one option, and the conclusion accepts the
remaining option. Disjunctive syllogism
is essential because real-life reasoning
often imvolves eliminating possibilities.
Whether* »choosing | routes, solving
puzzles, or. analysiig arguments, we
frequentlyyremove one option to accept
another. This method is often referred to
as the “method of elimination.”

3:2¢Structure of a
Disjunctive Syllogism
A disjunctive syllogism has three parts:

1. A disjunctive premise (Either
p or q)

2. A categorical
denying one disjunct

premise

3. A conclusion affirming the
remaining disjunct

The two valid forms are:
Form 1

Either p or q
Not p
oo q
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Form 2
Either p or q
Not q

oo p

These are the only valid forms.

Examples of Valid Disjunctive
Syllogisms
Either the train arrives today, or it ar-
rives tomorrow.

The train does not arrive today.
=~ It arrives tomorrow.

Either the witness is lying, or he is
mistaken.

He is not mistaken.

=~ He is lying.

In each case:

¢ The first
alternatives.

premise lists

¢ The second premise eliminates
one.

¢ The conclusion aceepts the
other.

A disjunctive syllogism.ssvalid when:

¢ The first premise is a genuine
disjunction (p V g).

¢ The second premise denies
one of the disjuncts (~p or ~q).

¢ The conclusion affirms the
remaining disjunct.

If these conditions are not followed,
the argument becomes invalid.

Invalid Forms of Disjunctive

Syllogisms

A disjunctive syllogism becomes
invalid when it affirms one disjunct and

then denies the other. These forms appear
logical but are actually fallacious.

Invalid Form 1

Either p or q
p
oo ~q

Example:

Either the movie is interesting or it is
long.

The movie is interesting.

=~ It is not long.

This is invalidibecause a movie can be
both interesting and,long. Affirming one
disjunefidoes not exclude the other.

Invalid Form 2

Either p or q
q
oo ~p

Example:

Either Riya is a dancer, or she is a singer.
Riya is a dancer.
=~ Riya is not a singer.

This is invalid because Riya may be
both a dancer and a singer. Affirming one
disjunct does not deny the other; inclusive
disjunction allows both to be true.

The disjunction presents alternatives,
not contradictions.

3.2.8 Rules of Valid
Disjunctive Syllogism

¢ One premise must be a
disjunction (p V q).

¢ The second premise must
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negate one option (~p or ~q). ¢ Affirming one disjunct does
not deny the other.
¢ The conclusion must affirm
the remaining option. ¢ Both disjuncts can be true, but
both cannot be false together.

Recap

¢ Ahypothetical syllogism uses ‘if—then’ statements to show how one condition
leads to another.

¢ A mixed hypothetical syllogism contains one hypothetical premise and one
categorical premise.

¢ Mixed hypothetical syllogisms can affirm or deny thejantecedent or the
consequent.

¢ Only two forms of mixed hypothetical syllogismsiare valid: Modus Ponens
and Modus Tollens.

¢ Modus Ponens affirms the antecedent and then affirms the consequent.
¢ Modus Tollens denies the.consequent and ther denies the antecedent.

¢ Apure hypothetical syllogism uses only ‘if—then’ statements in both premises
and the conclusion.

¢ Pure hypothétical syllogismsiare valid only when the logical chain between
statements remainsainbroken.

¢ A pure hypothetical syllogism becomes invalid when the order of the chain
is reversed.

¢ A disjunctive syllogism uses ‘either—or’ statements to present two possible
options.

¢ A disjunctive proposition contains two simple statements called disjuncts.

¢ A valid disjunctive syllogism denies one option and accepts the remaining
one.

¢ Disjunctive reasoning is also called the method of elimination.
¢ In a valid disjunction, both disjuncts cannot be false at the same time.

¢ A disjunctive syllogism becomes invalid when it affirms one disjunct and
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denies the other.

¢ Valid disjunctive forms are ‘Either p or q; not p; therefore q” and ‘Either p or
g; not q; therefore p.’

¢ Both hypothetical and disjunctive syllogisms help in analysing conditions,
choices, and logical outcomes.

Objective Questions

1. What kind of statement uses an ‘if-then’ form?

2. What is the first part of a conditional statement called?

3. Which syllogism uses both hypothetical and eategorical premises?
4. Which syllogism uses only conditional statements?

5. What is the valid form that affirms the antecedent?

6. What is the valid form_that denies‘the consequent?

7. Which reasoning form uses ‘€ithers or’ statements?

8. What are thetwo partsiof a disjunctive statement called?
9. What m¢thod doe§ disjunctive reasoning follow?

10. What makes a pure hypothetical syllogism valid?

11. What is a non-categorical syllogism based on conditions?

12. What is a non-categorical syllogism based on alternatives?

Answers

1. Conditional statement 3. Mixed hypothetical
syllogism
2. Antecedent
4. Pure hypothetical syllogism

SGOU - SLM - BA Philosophy - Logic and Critical Thinking t




BLOCK - 3

5. Modus Ponens 9. Elimination

6. Modus Tollens 10. Logical chain

7. Disjunctive syllogism 11. Hypothetical syllogism

8. Disjuncts 12. Disjunctive syllogism
Assignments

1. Explain the structure of a mixed hypothetical syllogism with suitable
examples, and discuss how Modus Ponens and Modus Tollens ensure valid
reasoning.

2. Analyse the common fallacies in hypothetical reasoning, such as affirming
the consequent and denying the antecedent, and'€xplain why these patterns
lead to invalid conclusions.

3. Describe the structure of a pure lhypothetical syllogism and examine the

conditions required for maintaining a valid logical chain. Provide examples
of both valid and invalid fofms.
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Dilemma

Learning OQutcomes

After completing this unit, the learner will be able to:
¢ understand the structure and meaning of a dilemma as a logical argument.

¢ distinguish between the four types of dilemmas: simple constructive,
complex constructive, simple destructive, and,complex déstructive.

¢ analyse how a dilemma combines hypothetical and disjunctive reasoning to
draw a conclusion.

¢ apply valid dilemma strutures andsecogniseinvalid or misleading dilemmas.

¢ use methods such as escaping between the horns, grasping the horns, and
creating counter-dilemmas to refute or challenge dilemmas.

Prerequisite

Do you sometimes feel caught between two options, unsure which path to choose?
When faced with a dilemma, how do you decide which option leads to the better out-
come? These questions facilitate an understanding of the logical concept of a dilemma.
In logic, a dilemma is a structured argument that links two different possibilities to their
consequences using a combination of ‘if-then’ statements and ‘either—or’ choices. It
demonstrates that, regardless of the option selected, a particular conclusion follows.
Understanding dilemmas is essential because it helps us recognise how choices are
framed, how consequences are connected, and how arguments can be strengthened or
questioned. Dilemmas sharpen critical thinking, improve decision-making, and help us
determine whether an argument is genuinely logical or merely designed to trap us into
accepting a particular conclusion.
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Dilemma, Simple Constructive Dilemma, Complex Constructive Dilemma, Simple
Destructive Dilemma, Complex Destructive Dilemma, Escaping Between the Horns,

Grasping the Horns, Counter-Dilemma

Discussion

A dilemma is a special kind of logical
argument in which a person is forced to
choose between two alternatives, both
of which lead to a particular conclusion.
In everyday life, we wuse the term
dilemma to describe a difficult situation
in which we must choose between two
unpleasant options. However, in logic,
the term ‘dilemma’ has a more specific
and structured meaning. A dilemma is a
compound form of reasoning because it
combines hypothetical (if-then) statements
and disjunctive (either—or) statements in
one argument. Therefore, a dilemma is also
classified as a non-categorical syllogism,
as the premises and the conclusion are not
in simple subject—predicate form. When a
dilemma is properly formed, it becomes a
valid deductive argunient. When misused,
it becomes a logical trick.that can be
challenged or “escaped”™ using several
methods.

A standard dilemma “consists of three
propositions:

¢ a major premise, which is
usually a combination of two
hypothetical statements joined
by and,

¢ a minor premise, which is a
disjunctive statement using the
expression either...or;

¢ a conclusion, which may be
either a single statement or a
disjunction, depending on the
type of dilemma.
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The  major  premise
two  possibilities in  the
‘If P, then Q; and if R, then S.’

presents
form:

The minor premise chooses between
the antecedents (P or R) or denies the
consequents (Q, or S). The conclusion
follows by relating the accepted antecedent
to its corresponding consequent.

Dilemmas, are divided into four types
based on, whethersthe argument affirms
or denies something in its premises
and whether the conclusion is simple
or disjunetive. Thus, the four types of
dilemmas are:

¢ Simple Constructive Dilemma
(SCD)

¢ Complex Constructive

Dilemma (CCD)

¢ Simple Destructive Dilemma
(SDD)

¢ Complex Destructive Dilemma
(CDD)

3.3.1 Simple Constructive
Dilemma (SCD)

A simple constructive dilemma consists
oftwo conditional statements with different
antecedents but the same consequent. In
the minor premise, the antecedents are
affirmed in a disjunctive form (‘either...
or...”). Since both antecedents lead to
the same result, the conclusion is also a



single, simple statement- not a compound
one. Because the conclusion is simple, it
is called simple, and because the premises
affirm the antecedents, it is a constructive
dilemma. Together, these forms constitute
a Simple Constructive Dilemma (SCD).

It is in the form:

If P, then Q; If R, then Q;
Either P or R

~Q
Symbolically:

Pl:(p>q).(r>q)
P2:pvr
Therefore: q

Here, regardless of which option (P or
R) is true, the same outcome (Q) follows.

Example:

If the computer overheats, it will'shut
down; If the power supply fails, it will
shut down.

Either the computer overheated or the
power supply failed.

=~ The computer' will shut.down.

3.3.2 Complex Constructive
Dilemma (CCD)

A complex constructive dilemma is
a form of argument in which the major
premise contains two conditional (if-
then) statements, each having a different
antecedent and a different consequent.
The minor premise affirms at least one of
the choices between the two antecedents,
usually expressed in an “either—or” form.

The reasoning is  constructive
because it affirms the antecedents in
the minor premise and thereby affirms
the corresponding consequents in the
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conclusion. It is called complex because
the conclusion is not a single statement
but a disjunctive (compound) conclusion
that joins the two consequents.

Its structure is:

If P, then Q; If R, then S
Either P or R
~QorS

Symbolically:

PL:(pDq).(rDs)
P2:pVvr
Therefore: Q Vs

Whichever antecedent is true, its
corresponding consequent must be
true; hence,sthe conclusion keeps both
possibilities.

Example:

If she studies hard, she will pass the
exam; If she joins coaching, she will
improve her marks.

She will either study hard or join
coaching.

=~ She will either pass the exam or im-
prove her marks.

3.3.3 Simple Destructive
Dilemma (SDD)

A Simple Destructive Dilemma is
a type of argument in which the major
premise contains two conditional (if-then)
statements with the same antecedent but
different consequents. The minor premise
denies the consequents in a disjunctive
way; that is, it states that at least one
of the consequents is false. Since the
consequents fail to follow, we conclude
that the antecedent must also be false.

It is called destructive because it ends
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by denying the antecedent. It is called
simple because the conclusion is a single
negative statement, not a compound
(either—or) conclusion.

The general logical form is:

If P, then Q; If P, then R
Either not Q or not R;
~not P

Symbolically:

Pl:(p>q).(p>21)
P2: ~qV ~r
Therefore: ~p

Example:

If the project is completed on time, the
manager will be satisfied.

If the project is completed on time, the
team will get a bonus.

Either the manager is not satisfied, or
the team did not get a bonust

~ The project was not completeddon
time.

3.3.4 ComplexDestructive
Dilemma (CDD)

A Complex Destructive Dilemma is a
form of reasoning that usestwo conditional
(if—then) statements in the major premise.
In these conditional statements, both
the antecedents and the consequents are
different. The minor premise denies the
consequents disjunctively. Since at least
one consequent is rejected in the minor
premise, the argument concludes that the
corresponding antecedent must also be
false. The conclusion is also disjunctive
because it denies the antecedents in an
‘either...or..."” form. It is called destructive
because it negates the antecedents. It is
called complex because the conclusion is
a compound disjunction.
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The general form of a Complex
Destructive Dilemma is:

If P, then Q; If R, then S
Either not Q or not S
~ not P or not R

Symbolically:

Pl:(p>2q).(r>5s)
P2: ~qV ~s
Therefore: ~p V ~r

Example:

Ifthemachifieoverheats,itwillshutdown.
Ifthe battery drainsy the screen will turn off.
Either o, the machine did not shut
down, or,the screen did not turn off.
Therefore, « either the machine is not
overheated, orthe'battery is not drained.

3.3.5 Refuting Constructive
and Deéstructive Dilemmas

Constructive and destructive dilemmas
are valid forms of reasoning and are often
used in debates to put opponents in a
difficult position. Because these argument
forms are logically valid, the only way to
challenge them is by showing that one of
the premises is false. When we successfully
show that a dilemma is unsound, we say
that we have refuted it. There are three
main ways to refute a dilemma:

1. Escaping Between the Horns of
the Dilemma

2. Grasping the Dilemma by the
Horns

3. Rebutting a Dilemma with a
Counter-Dilemma

(™)
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3.3.5.1 Escaping Between the

Horns of the Dilemma

This method challenges the disjunctive
premise of a dilemma. A dilemma
usually presents only two alternatives,
but these alternatives are not always the
only possibilities. If a third option can be
shown- an option that is not included in
the dilemma- then the dilemma loses its
force. This strategy is called escaping
between the horns because it avoids both
alternatives by pointing to an alternative.

Example:

‘If taxes increase, the economy will suffer;
and if taxes decrease, essential services
will be cut. Taxes must either increase
or decrease. Therefore, the economy
will suffer, or essential services will be
cut.” This argument assumes only twao
possibilities: taxes increasing or taxes
decreasing. However, a third eption is
available: taxes may remain unchanged. If
taxes remain unchanged, neither predi¢ted
outcome necessarily follows. Therefore,
the disjunctive premise (“taxes must.either
increase or decrease’) is false, and the
dilemma can be eseapéd by identifying
the overlooked alternative.

3.3.5.2 Grasping the Dilemma
by the Horns

In this method, the attack targets
the conditional statements in the major
premise. The aim is to show that one or
both of the ‘if- then’ statements are false.
When a conditional statement is shown to
be false, the dilemma loses its force and
becomes unsound.

Example:

SREEN: w
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‘If competition is encouraged, there will
be no peace; and if competition is not
encouraged, there will be no progress.
Either competition must be encouraged, or
it must not be encouraged. Therefore, there
will either be no peace or no progress.’

Here, the disjunctive premise (‘either
encourage competition or not encourage
it’) is a tautology, meaning it is always
true and cannot be rejected. Since the
disjunctive premise cannot be challenged,
the only option is to examine the major
premise. The major premise contains two
conditional statements:

¢ ‘If competition is encouraged,
there will be no,peace.’

¢ C‘If “ competition is  not
encouraged; there will be no
progress.’

Both ofithese conditional claims can be
questionéd. Encouraging competition does
not necessarily destroy peace; healthy or
fair competition can coexist with peace.
Likewise, a lack of competition does not
always stop progress. If either conditional
statement fails, the dilemma collapses.

3.3.5.3 Rebutting a Dilemma

with a Counter-Dilemma

Athird, indirect strategy for dealing with
a dilemma is to create a counter-dilemma.
A counter-dilemma has the same overall
structure as the original dilemma but leads
to the opposite conclusion. In this method,
the disjunctive premise is kept the same,
but the conditional statements in the major
premise are changed so that a different and
more favourable conclusion follows.

This technique does not logically
disproveorinvalidate the original dilemma.
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Instead, it functions as a rhetorical device
used in debate to turn the argument back
against the opponent. Although it is not a
strict logical refutation, it is often highly
effective in persuasive contexts because it
presents an alternative line of reasoning
that appears equally strong.

Example:

Original dilemma:

If taxes increase, essential services will
suffer; and if taxes decrease, the econo-
my will weaken.

Taxes must either increase or decrease.
~ Either services will suffer, or the
economy will weaken.

Recap

Counter-dilemma:

If taxes increase, essential services
will improve; and if taxes decrease, the
economy will improve.
Taxes must either increase or decrease.
=~ Either services will improve, or the
economy will improve.

This counter-dilemma keeps the same
disjunctive premise but reverses the
direction of the conditional statements. It
shows that the original dilemma is not the
only way to interpret the situation. While
this approach does not establish the fal-
sity of the original dilemma, it effectively
challenges it by, offering an opposing
yet structurally similar argument. Con-
sequently, it becomes a powerful tool in
debates andhdiscussions.

¢ Adilemmais alogical argumentthatforces a choice between two alternatives.

¢ Inlogic, a dilemma combines hypothetical and disjunctive statements in one
argument.

¢ A standard dilemmia contains a major premise, a minor premise, and a
conclusion.

¢ The major premisesdof a dilemma contains two conditional ‘if-then’
statements.

¢ The minor premise of a dilemma is a disjunctive ‘either- or’ statement.

¢ The conclusion of a dilemma follows from selecting an antecedent or
denying a consequent.

¢ A Simple Constructive Dilemma has different antecedents but the same
consequent.

¢ In a Simple Constructive Dilemma, the conclusion is a single statement.

¢ A Complex Constructive Dilemma has different antecedents and different
consequents.

¢ In a Complex Constructive Dilemma, the conclusion is a disjunction of
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consequents.

¢ A Simple Destructive Dilemma has the same antecedent but different
consequents.

¢ In a Simple Destructive Dilemma, the conclusion denies the antecedent.

¢ A Complex Destructive Dilemma has different antecedents and different
consequents.

¢ In a Complex Destructive Dilemma, the conclusion denies the antecedents
disjunctively.

¢ A Constructive Dilemma affirms antecedents and affirms their consequents.
¢ A Destructive Dilemma denies consequents and denies their antecedents.

¢ A dilemma is valid only if both premises are true and properly structured.
¢ A dilemma can be refuted by showing that its disjunctien is incomplete.

¢ Escaping between the horns introduces a third alternative not included in the
dilemma.

¢ Grasping the horns attacks one or both'conditional statements in the major
premise.

¢ A counter-dilemma is created by keeping the same disjunction but reversing
the consequents.

¢ A counter-dilemma dogs not dispreve the original dilemma but challenges
it rhetorically.

¢ Constructive and.destructive dilemmas are essential tools in debate and
persuasion.

¢ A dilemma becomés unsound when one of its premises is shown to be false.

Objective Questions

1. What type of dilemma denies consequents to deny antecedents?

2. What does a constructive dilemma affirm?

SGOU - SLM - BA Philosophy -Logic and Critical Thinking @



BLOCK - 3

3. Which dilemma gives a single conclusion?

4. Which dilemma gives a disjunctive conclusion?

5. Which method rejects the disjunctive premise?

6. Which method attacks the conditional statements?

7. Which technique reverses the consequences to challenge the dilemma?
8. What makes a dilemma valid?

9. What reasoning pattern forces a choice between alternatives?

10. Which refutation method shows a third alternative?

11. Which refutation uses a new dilemma?

Answers
1. Destructive dilemma 7. Lounter-dilemma
2. Antecedents 8. True premises and correct
structure
3. Simple dilemima

9. Dilemma

4. Complex dilemma
10. Escaping between the horns
5. [Escaping between the horns
11. Counter-dilemma
6. Grasping the horns
Assignments

1. Analyse the four types of dilemmas: Simple Constructive, Complex
Constructive, Simple Destructive, and Complex Destructive. Explain how
each type forms its conclusion and provide an example for any two.
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2. Examine the different methods of refuting a dilemma, such as escaping

between the horns, grasping the horns, and rebutting with a counter-dilemma.
Explain how each method challenges the original argument.

. Evaluate the role of dilemmas in logical reasoning and debate. How do

dilemmas combine hypothetical and disjunctive reasoning, and why is it
important to understand their validity and possible refutations?

Reference

. Copi, I. M., Cohen, C., & McMahon, K. (2016). Introduction to Logic
(14th ed.). Routledge.

2. Hurley, P. J., & Watson, L. (2018). A Concise Introduction to Logic

(13th ed.). Cengage Learning.
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Press.
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University Press.

Suggested Reading

Smith, R. (2019). Aristotles Logic: A Reader’s Guide. Bloomsbury
Academic.

. Lear, J. (1980). Aristotle and Logical Theory. Cambridge University Press.

. Lau, J. Y. F. (2011). 4An Introduction to Critical Thinking and Creativity:
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I Symbolic Logic: An Overview

UNIT

Learning OQutcomes

After completing this unit, learners will be able to:

¢ explain the historical development and philosophical origins of
symbolic logic.

¢ distinguish between ordinary language reasening and symbolic
representation.

¢ identify the essential features and purposes of symbolisation in logical
analysis.

¢ describe the basic elements andstructure of a formal logical language.

¢ assess the philosophieal and practical significance of symbolic logic.
Prerequisite

Symbolic logic is the systematic study of reasoning through the use of symbols
to represent statements and their logical relationships. It provides a precise method
for analysing arguments by allowing complex reasoning to be expressed in a clear
and formal structure. This unit introduces the idea, history, and purpose of symbolic
logic. It will present the key milestones and thinkers who shaped the field and
outline the basic components and notions of a formal logical language. It will also
highlight the philosophical and practical significance of symbolisation, leading to
clear and precise argumentation.

Keywords

symbolisation, formal logic, propositional logic, predicate logic, syntax, semantics,
logical form, validity, inference, formal language
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Discussion

4.1.1. From Thought to
Symbol

We know that human beings are
reasoning creatures. In everyday life,
we make judgments, draw conclusions,
and try to explain why one idea follows
from another. Logic helps us do all
these correctly. It teaches us how to
think clearly and avoid mistakes in our
reasoning. Initially, logical reasoning was
studied using ordinary natural language.
Philosophers like Aristotle described
how arguments work by examining their
words and meanings. However, ordinary
language can sometimes be confusing
or unclear. A single sentence in a natural
language like English may mean different
things to different people. For example;
the sentence “Every student read a book™
can mean that all students read thé'§ame
book or that each student read different
books. This kind of ambiguity makes it
difficult to study reasoning in,a precise
way if we rely solelyonnaturallanguage!

To overcome this, thinkers began to use
symbols instead of words. Symbols stand
for statements and their relationships.
They help us see the pattern of reasoning
without being distracted by the meaning
of particular words. For example, instead
of saying, “If it rains, the ground will be
wet,” we can write it as: p — q, (p>q)
where p means “it rains” and ¢ means
“the ground will be wet.” This makes the
logical structure easy to recognise and
test.

Using symbols, we can represent
many different arguments in the same
simple form. This method of expressing
reasoning is called symbolic logic. It
makes it possible for philosophers,

mathematicians, and scientists to express
their ideas clearly, without confusion or
ambiguity. Symbolic logic, therefore, is a
language of reasoning. It helps us see the
form of thought or the pattern that remains
the same even when the subject matter
changes.

4.1.2 Historical Background
of Symbolic Logic

The story of symbolic logic is part of
a larger historys Logic began in ancient
Greece more than, two thousand years
ago. The philosopheryAristotle (384322
BCE) is'often called the “father of logic.”
He studied ‘how statements relate to each
other and discovered certain basic patterns
of correct reasoning, known as syllogisms.
A common example of a syllogism is:

All humans are mortal.
Socrates is a human.

Therefore, Socrates is mortal.

Aristotle showed that even though the
topic may change, the form of reasoning
stays the same. The form of the above
syllogism is:

Ais B.

CisA.

Therefore, C is B.

After Aristotle, scholars in the Middle
Ages continued to develop logical ideas.
They wused Latin and symbols from
grammar to show relationships between
statements. These early logicians helped
preserve the study of logic and passed it
on to later generations.

In the seventeenth century, new
ideas began to emerge. The philosopher
Gottfried Wilhelm Leibniz dreamed
of creating a “universal language” for
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reasoning—something that could express
all knowledge in symbols and be calculated
like mathematical numbers. Although he
never completed this project, his vision
inspired later thinkers.

In the nineteenth century, logic took a
new direction. George Boole, an English
mathematician, created what he called the
“algebra of logic.” He used mathematical
symbols to express logical relations such
as and, or, and not. Around the same
time, Augustus De Morgan and Charles
Peirce worked on similar ideas. They
demonstrated that reasoning could be
treated much like solving equations.

A major turning point came with the
German philosopher and mathematician
Gottlob Frege in the late nineteenth
century. Frege created a new symbolic
system, which he called Begriffsschrift
(“concept-script”). This system could
represent not only simple statements but
also complex ones involving words like
“all” and “some.” Frege’s work laid the
foundation for modern predicate logic.

Later, Bertrand Russell and Alfred North
Whitehead continued Frege’s project.ifi
their famous work PrincipiadMathematica
(1910-1913). Their aimwas to show that
all of mathematics could be built from
logical principles. With thisglogic became
not only a branch of philosophy but also a
foundation for mathematics and computer
science.

From Aristotle to modern symbolic
logic, the goal has remained the same: to
understand the structure of reasoning and
express it with clarity. The difference is
that modern logic uses precise symbols
and rules to achieve what earlier thinkers
tried to do with words.

BLOCK - 4

4.1.3 The Nature and
Purpose of Symbolization

When we think or argue, we often care
more about what we are discussing than
about how we are reasoning. Symbolic
logic helps us to reverse this focus and
examine the structure of reasoning itself.
The process of representing that structure
in symbols is called symbolization.
Symbolization means expressing an
argument in a clear, formal way using
symbols. These symbols stand for
statements and their connections. Instead
of using full sentences, we replace them
with letters or signs that capture the logical
pattern.

For “example, the statement “If it
rains, the  ground will be wet” can
be “symbolised,.ast p — q, (p2q)
where p means “it rains” and ¢ means “the
ground will be wet.”

In this' context, we are not interested
in the topic of rain or weather, but rather
in the relationship between the two
statements—how one statement leads to
the other. Symbolisation allows us to study
this relationship without the distractions
of ordinary language.

One of the biggest advantages of
symbolisation is clarity. We see that
ordinary natural language is often vague
or ambiguous. Symbols are precise. They
have conventionally fixed meanings and
follow strict rules. This helps us avoid
misunderstandings and focus on the exact
logical connections between ideas. Another
important purpose of symbolisation is
universality. A symbolised argument can
be understood by anyone, anywhere,
regardless of the language they speak.
This helps logic become more akin to
mathematics.
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Symbolisation also makes it possible
to test arguments objectively. Once an
argument is expressed in symbols, we
can use formal rules to determine whether
it is valid or not. This process removes
personal bias and helps ensure fairness in
reasoning. Symbolisation trains us to think
systematically. It encourages qualities that
are valuable in all areas of study, such as
precision, clarity, and logical discipline.

4.1.4 Elements of Symbolic
Language

Just as every spoken language has its
alphabet and grammar, symbolic logic has
its own symbols and rules. Together, these
form what we call a formal language,
which is a system made up of clearly
defined signs that combine in specific
ways to express meaning.

The basic elements of symbolic logi¢
are:
1. Propositional variables: /These are
usually letters like p, ¢, r,/and s. Each
letter stands for a simple statement,
such as “The sun isgshining® or “It is
raining.”

Logical connectives: These are special
symbols that combine of modify
statements to formgmere complex
ones. Some of the main connectives
include:

Negation (~) meaning “not”
Conjunction (.) meaning “and”
Disjunction (V) meaning “or”
Implication (2) meaning “if...then”
Biconditional ()
meaning  “if and only if”

(You will study these in detail in the
next units.)

3. Parentheses and brackets: These
help to keep the structure of statements
clear, just as punctuation does in
ordinary language. For example, (p .
q) D r shows that the combination of p
and g together leads to r.

Using these symbols, we can build
well-formed formulas, which follow the
rules of the system. These formulas are
to symbolic logic what grammatically
correct sentences are to a natural language.
The rules that tell us how to form and read
these symbols belong to two main parts of
logic:

Syntax: the structure or form of
expressions (howsymbolscanbearranged).
Semantics: the meaning or interpretation
of thosé expressions (what they stand for).

Syntax and, semantics make symbolic
logic bothiprecise and meaningful. Syntax
keeps our reasoning orderly; semantics
connects that reasoning to truth and
interpretation. Through the careful use of
these elements, symbolic logic becomes a
clear and structured language, helping to
express even the most complex arguments
step by step. These elements make
symbolic logic universally understandable.

4.1.5 Logical Form and
Validity

When we use ordinary language, our
sentences often mix ideas, emotions, and
examplesall atonce. Forinstance, someone
might say, “I worked so hard all week, and
still the boss didn’t notice; life is unfair!”
This sentence carries feelings, personal
experience, and judgment all together. It
tells a brief life story. It is hard to analyse
logically because emotion and reasoning
are blended. In logic, we try to separate
what is being said from how it is said.
The same person’s complaint could be
expressed in a clearer reasoning form like
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the following:
“IfTwork hard, I should be appreciated.”
“I worked hard.”

“Therefore, I should be appreciated.”

Now the reasoning becomes visible.
Behind the expressed emotions, there is a
pattern or structure of thought. Symbolic
logic helps us to capture that pattern by
focusing on form, not content. Although
the statements could be about different
topics such as rain, exams, or work, what
matters is the structure connecting them.

Consider these two different examples:

¢ “If it rains, the ground gets
wet.”

¢ “If a student studies, they pass

the exam.”
Both follow the same pattern:
If A happens, then B happens.

In symbolic logic, we express this{form as:
If p, then g (written as p D q).

This is what we call logical form,
which is the abstract strueture that shows
how statements relate to each other in
reasoning. What makes anfargument valid
is not whether the statements are true in
real life, but whether the formfguarantees
that the conclusion mustfollow from the
premises.

For example:
1. Ifitrains, the ground gets wet. (p 2 q)
2. TItrains. (p)
3. = The ground gets wet. (q)

This argument is valid because its
form ensures that whenever the first two
statements are true, the conclusion must
also be true.

BLOCK - 4

Notice that an argument can be valid
even if it talks about imaginary things. For
instance:

1. If dragons exist, they breathe fire.
2. Dragons exist.
3. . Dragons breathe fire.

The statements themselves may be
false because dragons are imaginary
creatures, but the structure of reasoning is
still valid. This shows why logic is about
the connection between statements and
not about their actual truth in the world.
Symbolic logic, therefore, helps us see
when our thinkingis correct or not. For this,
logical form is the'backbone of reasoning.
It showsiwhether conclusions follow from
premises by, necessity, regardless of the
topiclinyolved:

4.1.6 The Utility of Symbolic
Logic

At first, all symbols and signs may
seem strange and distant from real life.
You might ask the question: Why should
we study symbolic logic? However, it
has very practical uses. It helps us think
clearly, argue carefully, and communicate
precisely. In ordinary discussions, people
often misunderstand one another because
words can be vague or emotional. For
example, consider these two statements:

“Students submitted the assignment.”

“Some students submitted the

assignment.”

Initially, both may sound plausible in
conversation, but logically, they cannot
both be true at the same time. At first
glance, both may seem true, but they
express opposite ideas. Symbolic logic
compels us to closely examine what each
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statement really means, allowing us to
avoid such confusion. It provides a way
to represent thoughts without ambiguity.

inely follows from its premises. It helps
us recognise fallacies, which are hidden
mistakes in reasoning. More importantly,

symbolic logic teaches us to move step
by step, rather than jumping to conclu-
sions. This skill is valuable not only in
philosophy but in any field that values
sound reasoning. Even when our subject
is human and emotional—political issues,
justice, happiness, freedom, or morality—
clear thinking is our best guide. Symbolic
logic provides us with the tools to practise
that clarity.

Symbolic logic is useful in many areas
of study. In philosophy, it clarifies argu-
ments and aids in analysing concepts such
as truth, necessity, and implication. In
mathematics, it forms the foundation of
proofs and reasoning. In computer science,
it underlies programming, algorithms, and
artificial intelligence. In everyday life, it
trains us to separate emotion from reason-

ing.

Through symbolisation, we can test
whether an argument’s conclusion genu-

Recap

L 4

Symbolic logic uses symbols to express ideas and arguments clearly.
¢ It helps us move from ordinarylanguage to precise logical thinking.

¢ The history of symibolic logié,begins with Aristotle and develops
through Boole, Frege, and Russell:

¢ Symbolisationistudiesithe formi of reasoning, rather than the subject
of reasoning.

¢ The basieiparts of symbolic language are symbols, variables, and
connectives.

¢ Logical form shows the structure or pattern of an argument.

¢ Anargument is valid when its conclusion necessarily follows from its
premises.

¢ Symbolic logic helps us find and avoid mistakes in reasoning.

¢ [t is useful in philosophy, mathematics, computer science, and daily
life.

¢ Learning symbolic logic improves our ability to think clearly and
reason well.
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Objective Questions

1. Who is known as the founder of traditional logic?

2. Name one modern thinker who contributed to the development of
symbolic logic.

3. What is symbolisation in logic?

4. What does the symbol “>” stand for in logic?

5. What do we call the structure or pattern of reasoning in an argument?
6. When is an argument said to be valid?

7. Mention one field outside philosophy where symbelic logic is useful.

8. What is the main aim of symbolic logic?

Answers

1. Aristotle

2. George Boole (Other corréet angwers: Frege or Russell)

3. The progeéss of representinga@asoning using symbols.

4. Implication(If... then... relationship)

5. Logical form

6. When the conclusion necessarily follows from the premises.

7. Computer science (Other correct answers: mathematics, linguistics,
etc.)

8. To express reasoning clearly and test arguments for validity.
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Assignments

1. What is meant by “logical form™? Illustrate with a simple example.

2. Discuss the historical development of symbolic logic from Aristotle
to modern thinkers.

3. Describe any two practical uses of symbolic logic in everyday life or
other fields of study.

4. Explain how symbolic logic differs from ordinary language reasoning.

Reference

1. Jetli, Priyadarshi, and Monica Prabhakar, /ogi¢y Pearson Education,
2012.

2. Copi, Irving M., Carl Cohen, and Kenneth MeMahon. Introduction to
Logic. Routledge, 2018,

3. Hurley, Patrick J., and Lori Watsen. 4 Concise Introduction to Logic.
Cengage Learning, 2022.

4. Priest, Graham. Logic: A Jery'Short Introduction. Oxford University
Press, 2000.

Suggested Reading

1. Smith, Nicholas J.J. Logic: The Laws of Truth. Logic: The Laws of
Truth. Princeton University Press, 2012.

2. Gensler, Harry J. Introduction to Logic. Introduction to Logic. 2nd
ed., Routledge, 2017.
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Statements and
Logical Connectives

UNIT

Learning OQutcomes

After completing this unit, learners will be able to:
¢ identify and distinguish between simple and compound statements.

¢ cxplain the meaning and logical functién of connectives such as
negation, conjunction, disjunction, implication, and biconditional.

¢ symbolise basic English sentences “using “appropriate logical
connectives.

¢ cvaluate how connectives affect the truth or falsity of statements.

¢ apply logical connectives to understand éveryday patterns of reasoning.
Prerequisite

In the previous unit, we learned how logic begins with clear and meaningful
statements that can begaid to be true or false. This foundation allows us to move
further into understanding how these statements function within reasoning. This
unit takes the next step in that journey. Here, we look at the ways statements can
stand alone or be joined together to form more complex expressions of thought.
We also explore how certain connecting words in language guide the flow of rea-
soning by showing agreement, difference, alternatives, or conditions. Through this
unit, learners begin to see how simple and compound statements, along with the
connectors that link them, shape the structure of logical thinking.

Keywords

Statement, Simple Statement, Compound Statement, Logical Connective, Negation,
Conjunction, Disjunction, Implication, Proposition, Reasoning, Truth Value
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Discussion
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Recap

¢ Logic studies how statements can be combined and related through
precise symbols.

¢ Simple statements express one complete idea that can be either true
or false.

¢ Compound statements are formed by connecting simple statements
with logical connectives.

¢ Negation (~) reverses the truth value of a statement.

¢ Conjunction (.) joins two statements with and; it is true only when
both statements are true.

¢ Disjunction (V) joins two statements with or; it is true if either or both
statements are true.

¢ Inordinarylanguage,orcanbeexclusivesbutinlogie, itisusuallyinclusive.
Implication (D) expresses if...then..; it 1S false onlyawhen the first part
is true and the second part is false.

¢ Logical connectives make reasoning clear, structured, and testable.

Objective Questions

1. What is‘asimiple statement in logic?

2. What do we_callf statements that are combined using logical
connectives?

What is the symbol used for negation?

What does negation do to a statement?

Which word in ordinary language represents conjunction?
When is a conjunction true?

What is the symbol used for disjunction?

When is a disjunction false?

2 L R e W o R

What does the symbol ] represent in logic?
10. When is an implication considered false?

11. When is the biconditional statement “p = q” true?
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Answers

1. A statement that expresses a single complete idea and can be true or
false.

2. Compound statements.

3. ~or~.

4. It reverses the truth value of a statement.

5. And.

6. When both the connected statements are true.

7. V.

8. When both statements are false.

9. Implication or the if...then... relatiofi.

10. When the first part (p) is true and the second part (q) is false.

11. When both p and g are true; or both are false.

Assignments

Explain with suitable examples the difference between a simple
statement and a compound statement in symbolic logic.

Discuss the logical connective of negation. How does negation alter
the truth value of a proposition?

Define conjunction and disjunction. Illustrate their truth conditions
with examples from ordinary language.

What is implication in symbolic logic? Explain how it differs from
causal or everyday “if—then” statements.

Symbolise the following statements and identify the connectives
involved:
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a) If it rains, the ground will be wet.
b) The light is on and the fan is off.
c) Either the bus is late or the driver is absent.

6. Explain in your own words how a biconditional differs from a simple
conditional (D). Give one real-life example to illustrate your answer.

Reference

1. Copi, I. M., Cohen, C., & McMahon, K. (2016). Introduction to Logic
(14th ed.). Routledge.

2. Hurley, P. J., & Watson, L. (2018). A Concise Introduction to Logic
(13th ed.). Cengage Learning.

3. Lemmon, E. J. (1978). Beginning Logic. Hackett Publishing Company.

4. Hausman, A., Kahane, H., & Tidman, P. (2012). Logie and Philosophy:
A Modern Introduction (12th ed.). Wadsworth.

Suggested Reading

1. Smith, Nicholas®d."J. Logic: The Laws of Truth. Logic: The Laws of
Truth. Prineéton University Press, 2012.

2. Gensler, HarrydifIntroduction to Logic. Introduction to Logic. 2nd
ed., Routledge, 2017.
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Truth Tables

Learning OQutcomes

After completing this unit, learners will be able to:
¢ explain what a truth table is and why it is used in symbolic logic

¢ construct basic truth tables for logical cofinectives such as negation,
conjunction, disjunction, and implication

¢ determine the truth values of compound statementssusing truth tables

¢ interpret how truth tables represent logical relations clearly and
precisely

¢ apply truth tables to chéek the validityefdogical arguments

Prerequisite

In the previous unit, we €xplored the idea of statements, logical connectives,
and techniques such asthow simple and compound statements are formed using
negation, conjunction, disjunction, and implication. We also saw how these
connectives link ideas and shape the logical structure of our reasoning. This unit
builds on that foundation. Here, we will see how the truth or falsity of statements
can be represented systematically using truth tables. The unit aims to help
learners understand how to construct and interpret truth tables for different logical
connectives and how these assist in evaluating logical arguments with clarity and
precision.

Keywords

Truth Table, Proposition, Truth Value, Logical Connectives, Logical Analysis,
Validity
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Discussion

4.3.1 Introduction to Truth
Tables

When we reason or argue, we often
rely on statements that can be either true
or false. Logic helps us understand not
only what we are saying but also how
the truth of one statement affects another.
Truth tables are one of the simplest and
most powerful tools in symbolic logic
that allow us to examine this relationship
clearly.

A truth table shows all possible
truth values of a statement or a group
of statements. Each row of the table
represents a possible situation—such as
whether a statement is true or false—and
the corresponding truth value of the whole
expression. By laying out all possibilities,
a truth table helps us determine whether
an argument or statement is always true,
sometimes true, or never true.

Example: Basic Truth Table for a Simple
Statement

Statement (p) Truth Value
It is raining True (T)
It is not raining False (F)

(~p)

Here, the first row shows that the
statement "It is raining" is true. The
second row shows its negation, "It is
not raining," which is false in the same
situation. This small table helps us see
how logic represents truth and falsity in a
clear, structured way.

Truth tables are especially useful
because they replace guesswork with
structure. Instead of arguing about whether
something feels true, logic asks us to check
all possible truth-value combinations
systematically. For example, when two
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statements—"It is raining" and "The
ground is wet"—are connected by and, a
truth table helps us see that the combined
statement "It is raining and the ground is
wet" is true only when both are true.

In the world of logic, truth tables act
like a map: they show every possible route
that truth can take. Once we learn to read
this map, we can handle even complex
reasoning with confidence and precision.

4.3.2 Truth Values of
Statements

In logic, every statement must have
a truthialue; it must be either True (T)
or False (E). These two values are the
foundation of\bi-valied symbolic logic.
Even complex reasoning can ultimately
be reduced to combinations of these two
simple outcomes.

Truth™ values help us focus on the
structure of reasoning rather than the
content of what is said. Whether we are
talking about the weather, politics, or
mathematics, logic treats each statement
in the same formal way by asking: Is it
true or is it false?

Let us look at a few examples to make
this clearer:

Statement (p) Truth Value
The Earth revolves True (T)
around the Sun
Most rivers in Kerala True (T)
flow westward
Kochi is the capital of False (F)
Kerala

Each of these statements can be
assigned one definite truth value. Once
we can assign truth values in this way,
we can combine statements using logical
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connectives, and truth tables help us see
how those combinations behave.

Thus, understanding truth values is
the first step toward constructing truth
tables that show the logical outcome of
connecting statements with "and," "or,"
"if...then," and "not."

However, some sentences in daily life
cannot be easily tested for truth or falsity,
such as "You should study harder" or
"What a beautiful day!" These are not
statements in the logical sense because
they express feelings or commands rather
than facts, as we saw in Unit One. The
idea of truth values allows logic to work
like mathematics: clear, definite, and
universal, regardless of what subject we
discuss.

4.3.3 Truth Tables for Simple
Connectives

Having  understood that _every
statement can be either true orfalse, we
now turn to how statements ¢ombine and
interact through logical conmectives. A
truth table displays these combinations
clearly, showing how the truth valuerof a
compound statement depends onthe truth
or falsity of its parts.

Truth tables are akin gegtecipe charts:
each row lists an ingredient (a combination
of truth values), and the resulting dish
(the truth of the compound statement)
changes depending on those ingredients.
By studying these patterns, we can predict
exactly how complex statements behave
in reasoning.

Let us now examine how each basic
connective—negation (~), conjunction
(.), disjunction (V), and implication (2)—
works with the aid of truth tables.

4.3.3.1 Negation (~)

Negation simply reverses the truth
value of a statement. If a statement is true,
its negation is false, and vice versa.

Statement (p) Negation (~p)
T F
F T

For instance, consider the statement:

¢ p: "The college canteen is open today."

Its negation would be:

¢ ~p: "The egollege canteen is not open
today."

If theycanteen is imdeed open, the first
statement(p) is true, and the second (~p) is
falsenlf the canteen is closed, the situation
reverses. Negation, therefore, helps to
denote the'exact opposite of a statement.

4.3.3.2 Conjunction ()

Conjunction joins two statements using
and, written symbolically as p . q.

A conjunction is true only when both
statements are true, as the table below
shows.

P q P.q
T T T
T F F
F T F
F F F

Let us take an example:
¢ p: "The bus has left the depot."

¢ q: "The driver is in the bus."

The combined statement "The bus
has left the depot and the driver is in the
bus" will be true only if both p and q are
true. If either one is false (for instance,
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if the driver is not in the bus), the entire
statement becomes false.

4.3.3.3 Disjunction (V)

Disjunction connects two statements
using or, represented symbolically as p vV

qg.

It means that at least one of the
statements must be true for the whole
expression to be true.

In logic, this is referred to as the
inclusive or, allowing for both statements
to be true at the same time.

<

|| (=|=
I =S
= |33

Example:

¢ p: "The university library is open.
¢ q: "The study hall is open."

The disjunction p_Vag ("The library,
or the study hall isd@pen") will be true if
either one or both are opensIt will be false
only when both are closed.

In everyday languageyswe sometimes
use or in an exclusive sense (for example,
"You can have tea or coffee," implying
not both). However, in logic, or is
inclusive, allowing both options to be true
simultaneously.

4.3.3.4 Implication (D)

Implication connects two statements
using if...then, symbolically represented

asp D q.

It expresses a conditional relationship
where the truth of one statement (the
antecedent, p) leads to the truth of another

BLOCK - 4

(the consequent, q).

== e
o= e
=S| |=[=|u

The statement p D q is false only when
p is true and q is false.

Example:

¢ p: "If it rains, the ground will be wet."

Here, the statement is false only if it
rains (p is true)dbut the ground remains dry
(q is false).

In allother cases, the implication is
considered true.

Let us consideranother familiar example:

¢ p: "Ifthe classroom lights are switched
on, the room will be bright."

If'the lights are on but the room remains
dark (perhaps due to a power cut), then the
implication fails.

Otherwise, the conditional relation is
true.

4.3.3.5 Bi-conditional (=)

The bi-conditional connective
represents a relationship of logical
equivalence between two propositions.

A statement of the form p = q (read
as "p if and only if q") asserts that both
propositions have the same truth value—
either both are true or both are false.

P=4q

=Sl RS Lol Lol e =)
el ol Resll Rl 5=

T
F
F
T
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Example:

Let
p: "It is raining."
q: "The ground is wet."

Then p = q means "It is raining if and
only if the ground is wet."

This expresses a two-way dependence.
The ground is wet exactly when it rains,
and vice versa. The bi-conditional
signifies mutual truth dependency between
propositions.

4.3.4 Constructing Truth
Tables for Compound
Statements

Once the basic logical connectives such
asnegation (~), conjunction (.), disjunction
(V), implication (2), and bi-conditional (=)
are understood, we can begin to combine
them into more complex or compound
statements. A compound statement is
any statement that involves tw@ or more
component propositions connected by ofie
or more logical operators.

In natural language, we constantly
encounter such combinations:

¢ "If it rains and the roads age slippery,
then driving will be dangérous."

¢ "Either the exam is postponed or the
students will protest, but not both."

¢ "If the teacher is present, the class
will be held; otherwise, the room will
remain empty."

Each ofthese sentences can be translated
into symbolic form and evaluated using
truth tables.
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4.3.4.1 Combining Two

Propositions

Let us begin with a simple case
involving two component statements:

¢ p: "It is raining."
¢ q: "The ground is wet."

We can now form and test several
compound propositions:

P 49 ~p P-9 pvq P-4q
T T F T T T

T F F F T F

F T T F T T

F F T F F T
This “table shows all possible

permutations. of pdand ¢, with each
combination representing a distinct logical
situation. With only two statements, there
are 2"2=4 p possible truth combinations.

4.3.4.2 Adding a Third

Proposition

When we introduce a third variable
(1), the possible combinations increase to
27°3=8.

Let:
p: "The shop is open."
q: "The lights are on."
r: "The customers are inside."

Now consider a compound statement of
the form: (p.q) D r

"If the shop is open and the lights are
on, then customers are inside."



P g9 r p.q (@P.9°2r
T T T T T

T T F T F

T F T F T

T F F F T

F T T F T

F T F F T

F F T F T

F F F F T

This example demonstrates how

conditional logic operates across multiple
conditions. The statement fails only when
both p and q are true, but r is false—that
is, when the premises are fulfilled, but the
expected result does not follow.

4.3.4.3 Nested and Mixed
Connectives
To test deeper combinations, consider

an example that uses both disjunction and
implication:

(pVq 2 (~n)

"Either the bus has arrived, or the
platform is crowded;f'so;, then the train
has not yet come."

P g r pvgq=r (pvag>(r
TTT T F F
TTF T T T
TFT T F F
TFF T T T
FTT T F F
FTF T T T
FFT F F T
FFF F T T

This table illustrates how negation
within  implication can transform
outcomes.

Even though p and q create multiple

BLOCK - 4

possibilities, the presence of ~r governs
the final truth of the compound statement.

4.3.4.4 Complex Logical Relationships

Let us examine one more case
combining three connectives:

~p2(q.1)

"If it is not raining, then the sun is
shining and the sky is clear."

P gqr ~p q.r ~p>(q.r
T TT F T T
T TF F F T
TFT F F T
T F F F F T
FTT T T T
F T'FE, T F F
E.F T T E F
F F'F, T F F
Here, [the compound statement

becomes Jtrue in seven out of eight
casesypdemonstrating how negation often
increases the chances of truth, depending
on the structure.

From the above examples, we can draw
a few important insights:

The number of possible truth
combinations equals 2”n, where n is the
number of component propositions.

The logical relationship among
propositions depends entirely on the
operators used, not on the content of the
statements.

Truth tables offer a systematic
way to evaluate validity, consistency, and
contradiction.

With careful arrangement, even
complex reasoning can be translated into
precise, testable forms.
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Recap

Truth tables are a systematic method used in logic to determine
the truth value of compound statements based on their component
propositions.

Each simple statement can take one of two possible truth values: True
(T) or False (F).

The total number of possible truth combinations for a compound
statement is determined by the formula 2”n, where n is the number of
component statements.

Logical connectives, negation (~), conjunction (.), disjunction (V),
and implication (D) determine how the truth values of component

statements interact.

The truth table for negation simply reverses the truth|value of the
original statement.

Conjunction (.) is true only when both component statements are true.

Disjunction (V) is true when at least one of the component statements
is true.

Implication (D) is false only when the antecedent is true and the
consequent is false,

Bi-condijtional (=) expresses if and only if; it is true when both
statements havethe same truth value.

With the introductioft of more variables, the complexity of the truth
table increasesybut the logical method remains consistent.

Truth tables provide a clear visual framework for testing the validity
and consistency of logical arguments.

Objective Questions

1.
2.

What is the main purpose of using a truth table in logic?

How manr;/ possible truth combinations exist for two simple
statements?
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3. What happens to the truth value of a statement when it is negated?
4. In aconjunction (p . q), when is the compound statement true?

5. What does the disjunction (p V q) express in logic?
6. In which case is the implication (p D q) considered false?

7. What is the formula used to calculate the total number of truth
combinations in a truth table?

8. Which of the following best represents a bi-conditional statement?
a) If I study, I will pass the exam.
b) I will not study today.
c) I will pass the exam if and only if I study.
d) Either I study or I will pass the exam.

9. Why are truth tables important in evaluating the validity of logical
arguments?

Answers

1. The main purpose ofusing a truth table is to systematically determine
the truth yalue of a compoundfstatement based on the truth values of
its component statements.

2. For two simple statements, there are four possible truth combinations
(TT, TF, FT, FF).

3. When a statement is negated, its truth value is reversed; if it is true, it
becomes false, and vice versa.

4. A conjunction (p . q) is true only when both statements are true.

5. A disjunction (p [I q) expresses that at least one of the statements
must be true; it is false only when both are false.

6. An implication (p [ q) is considered false only when p is true and q
1s false.

7. The total number of truth combinations in a truth table is calculated
using the formula 27, where n is the number of component statements.
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8. ¢

9. Truth tables are important because they provide a clear and
systematic method for checking the validity, consistency, and logical
relationships among statements.

Assignments

1. Symbolize the following sentences using appropriate propositional
symbols and connectives:

a. If it rains, the match will be cancelled.
b. The college is open and the library is functioning.
c. Either the bus is late or the driver is abSent.
d. It is not true that both roads are bleeked.
2. Construct truth tables for the following statements:
a.~p.q
b.pV(~q)
c.(p>9.(@>p)
d.~(pVaq

3. Demonstrate,with theihelp of truth tables, how the truth value of a
compound statement depends on the truth values of its components.

4. Analyze the following compound statement using a truth table and
interpret the result: ~(p.q) 2 (~p V ~q)

5. Advanced symbolization task:Translate the following passage into
symbolic form using suitable symbols and connectives: “If the
museum is open and the guide is available, then the students will
visit it; otherwise, they will stay at the hostel or go to the park.”(Hint:
Identify at least four atomic statements and represent the conditional
and disjunctive parts correctly.)

6. Construct the truth table for the biconditional statement p = q and
explain in your own words how it differs from the conditional
statement p O q.
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7. Reverse truth-table challenge: The following truth table represents
a logical relationship between two statements. Study the pattern
carefully and identify the connective (., V, D, or = or ~) that correctly
expresses it.

p|lq| ? | Reason/ Remarks
T|T| T
T(F| F
F|T| F
F|F| F

Hint: Observe when the compound statement is true. Which connective
behaves this way?)
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Understanding Critical
Thinking

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ cxplain the meaning and importance of ¢titical thinking, including its
key intellectual standards such as clarity, pre€ision, accuracy, relevance,
consistency, and logical correctness

¢ understand how critical thinking operates in various aspects of life, including
education, personal decision-making, professional practice, and democratic
participation, and explain why it is‘€ssential for responsible citizenship

¢ apply core critical thinking skills sich as; interpretation, analysis, evaluation,
and inference to real-life sitdations, enabling one to judge information
accurately, avoid misinformation,/and make thoughtful, evidence-based
decisions

Prerequisite

A basic understanding of what thinking and reasoning mean in daily life is
essential. It is helpful to be familiar with simple concepts such as providing rea-
sons for a statement, asking questions to clarify meaning, and recognising when
information is clear or confusing. It is also important to understand that people
often make mistakes in judgement due to unclear language, inaccurate informa-
tion, or emotional reactions. A simple awareness of how beliefs can contradict each
other, how information can be relevant or irrelevant, and how conclusions should
logically follow from reasons will facilitate the understanding of the standards
of good thinking. Some experience with reading short texts, identifying the main
idea, and noticing when something is vague, overly complex, or misleading also
supports this understanding. Everyday experiences, such as making decisions at
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home, evaluating information on social media, or observing misunderstandings
in conversations, highlight why clarity, precision, accuracy, relevance, and logi-
cal correctness matter. Additionally, having the habit of reflecting before making
decisions, questioning assumptions, and being open to different viewpoints pro-
vides a strong foundation for understanding the definitions, importance, and
skills of critical thinking discussed in this chapter.

Key themes

Critical thinking, Clarity, Precision, Accuracy, Consistency, Relevance, Interpreta-

tion, Evaluation, Analysis, Inference

Discussion

5.1.1. Introduction

Often, when we hear the word “critical,’
we think it means being negative or always
finding faults. For example, we may.say a
parent or friend is ‘too critical’#vhen they,
keep pointing out our mistakes. Howeyer,
theword ‘critical’alsohasanothermeaning:
it can refer to using_eareful and skilled
judgement. In thisSecond sense, “critical
thinking means thinking cl€arly, earefully,
and intelligently. In"simple terms, critical
thinking refers to the mental skills we
need to understand and judge information
properly. It includes the ability to identify,
analyse, and evaluate arguments and
truth claims. It also helps us recognise
and overcome our own personal biases or
incorrect assumptions. Critical thinking
allows us to provide strong reasons for
our conclusions and make wise decisions
about what to believe and what to do.
We can also say that critical thinking is
disciplined thinking that adheres to certain
intellectual standards. Some of the most
important standards are clarity, precision,
accuracy, relevance, consistency, logical
correctness, completeness, and fairness.

These standards help 41 think in a correct
and responsiblenmanner. Let us begin
our study'of critical thinking by briefly
understanding each of these important
standards;

Clarity means being clear in what we
say and think. We cannot properly judge
someone’s argument unless we clearly
understand what they are saying. However,
many people do not express their ideas
clearly. Sometimes this occurs because
they are careless or lack communication
skills. At other times, people try to sound
overly intelligent or complicated, which
makes their ideas confusing. Some writers
use very difficult language that ordinary
readers cannot understand. For example,
the philosopher Martin Heidegger often
wrote in a very unclear and complex style.
His sentences sound profound, but it is
hard to grasp what he really means. This
illustrates how a lack of clarity can render
ideas confusing and unhelpful. Writers like
Strunk and White remind us that unclear
language can cause serious problems,
such as misunderstanding instructions or
hurting someone’s feelings. To avoid these
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issues, we must pay careful attention to
language. Critical thinkers aim for clarity
in both speech and thought. To achieve our
life goals, we need a clear understanding of
what we want, what we can do, and what
challenges we face. Only clear thinking
allows us to understand ourselves better
and make sound decisions.

Precision means being exact and
providing specific details. Detective stories
demonstrate the importance of precision.
Sherlock Holmes, the famous fictional
detective, solves difficult mysteries
because he pays attention to very small
details and employs exact reasoning. He
observes things that others ignore and
then draws precise conclusions from them.
Precision is crucial not only in fields like
medicine, mathematics, engineering, and
architecture but also in daily life. Critical
thinkers recognise that everyday problems
often become confusing due to a lack of
specificity. To think clearly, we must ask
exact questions such as: What exactly is
the problem? What are the specific options
available? What are the precise advantages
and disadvantages of each option? Only
when we seek precisegfanswers to,precise
questions can we think critically.

Accuracy means having correct and
truthful information. There isd@ common
computer saying: ‘Garbage in, garbage
out.” This means that if the input is wrong,
the output will also be wrong. Human
thinking functions in a similar way. Even
intelligent people can make poor decisions
if the information they use is false. For
instance, a person may decide not to apply
for a job because a friend mistakenly
informed them that the company was
not hiring. They believed this false
information and never checked the facts
themselves. As aresult, they missed a good
opportunity simply because they relied on
an inaccurate report. These mistakes occur
not because they are foolish but because
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their information is incorrect. Critical
thinkers actively search for accurate,
reliable, and up-to-date information. They
understand that good decisions depend on
correct facts. As Socrates said, lifelong
learning and questioning help us avoid
false beliefs.

Relevance means focusing only on
information that is connected to the
issue we are discussing. Irrelevant points
distract us from the real issue. In debates,
speakers sometimes bring up unrelated
points just to confuse the audience.
An example is a story about Abraham
Lincoln. During a trial, Lincoln joked that
the opposing lawyer had worn his shirt
backwards. The joke made the jury laugh
and weakened the “lawyer’s argument,
even though the mistake in clothing had
nothing, to doywith the case. If the jury
had been thinking critically, they would
have noticed that the joke was irrelevant.
Critical thinkers always check whether
aypoint is truly connected to the topic or
simply a distraction.

Consistency means that our beliefs
should not contradict each other and that
our actions should match our words.
If someone holds two opposite beliefs
at the same time, at least one of them
must be false. Critical thinkers look for
these contradictions, both in themselves
and in others. There are two types of
inconsistency: logical inconsistency —
saying or believing things that cannot both
be true, and practical inconsistency —
saying one thing but doing the opposite.
Sometimes people are aware they are being
inconsistent. For example, a politician
may break promises on purpose. But more
interesting are cases where people do not
notice their own contradictions. Harold
Kushner, a spiritual leader and author,
explains this well: almost everyone says
their family is more important than money,
but many people spend most of their time
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and energy on work instead of family. This
shows how people deceive themselves
without realising it. Critical thinking
helps us notice such contradictions so that
we can correct them. Socrates observed
that people often hold inconsistent
beliefs without being aware of it. Critical
thinkers try to identify and avoid such
inconsistencies.

Logical correctness means reasoning
properly and drawing conclusions that
follow from the information we have. It is
not enough to have true beliefs; we must
also use them correctly. Unfortunately,
many people think in illogical ways.
Bertrand Russell gives a humorous
example: some nuns used to take baths
while wearing bathrobes. When asked
why, they said God could see through
walls but could not see them through
the bathrobe. This is illogical because,
if God is all-powerful, a simple piece
of clothing would not block His vision:
Critical thinkers try to avoid suchifaulty
reasoning. They ensure their gonclusions
actually follow from their beliefs and that
their thinking is logical and reasonable.

Critical thinking means thinking
clearly, carefully, (and intelligently. It is
the ability to understand ideas, examine
information, and make sound decisions
instead of blindly <@accepting what
others say. The textbook defines critical
thinking as a set of skills that help us
identify, analyse, and evaluate arguments,
overcome personal biases, and make
reasonable decisions about what to believe
and what to do. Critical thinking helps us
move from lower-order thinking, such as
merely memorising facts, to higher-order
thinking, where we evaluate ideas, ask
questions, and think for ourselves. The
goal is not to learn what to think, but how
to think independently and wisely.

Critical thinking is more than simply
following logical rules or applying
reasoning techniques it is the ability to
use these skills to understand situations
clearly and solve real-life problems. When
people think critically, they become more
aware of their own thoughts, emotions,
and assumptions. This self-awareness
helps them become more objective, less
driven by emotion, and more open-minded
when considering the ideas and opinions
of others (A. Z. Bhat, V. R. Naidu, and B.
Singh 2019). As a result, critical thinkers
are better at planning their actions and
evaluating their decisions, which gives
them the confidence to propose new ideas
and develop creative solutions to everyday
challenges.

In recent years, critical thinking has
become, an' important part of higher
education.\Colleges and universities teach
it as a skill that improves both academic
learning and personal decision-making.
Seholarsddescribe critical thinking as a
continuous process of improving one’s
own thinking patterns (B. Arisoy and B.
Aybek 2021; R. H. Ennis 2018). A person
becomes a true critical thinker when they
make a conscious and regular effort to
reflect on how they think and to make
their thinking clearer, more accurate, and
more rational.

The basic idea behind the study of
critical thinking is simple and central: to
think well, we must learn to recognise
the strengths and weaknesses in our own
thinking. By identifying what we do well,
we can continue using those strengths; and
by noticing our weaknesses, we can work
to correct them. This process of constant
improvement is what makes critical
thinking a powerful tool for both personal
growth and effective decision-making.
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5.1.2 Definitions of Critical
Thinking

There are many definitions of critical
thinking, provided by different scholars at
different times. Even though their words
differ, all of them stress the importance
of thinking clearly, using reason, and
making well-supported decisions.
Below are some of the most well-known
definitions in simple language, arranged in
chronological order.

John Dewey was an American
philosopher who influenced modern
education. Although he did not often use
the term “critical thinking,” he explained
the idea through “reflective thinking.”
Reflective thinking means actively and
carefully examining the reasons behind a
belief. This involves looking for evidence,
checking its strength, and considering
what conclusions follow from it. Dewey
believed that only this kind of thoughtful
thinking is valuable for education.” He
also used the phrase “critical thinking”
once in his book How We Think, where
he stated that the core of critical thinking
is “suspended judgment,” meaning. we
should not rush t6 conclusions, but first
understand the problemythoroughly.

The Watson—Glaser test«imeasures a
person’s critical thinking ability. It posits
that critical thinking consists of three parts:
attitudes (the willingness to question),
knowledge (an understanding of valid
reasoning), and skills (the ability to apply
reasoning). This definition shows that
critical thinking is not just about knowing
things but about using knowledge wisely.
Robert Ennis defined critical thinking as
“reasonable, reflective thinking that is
focused on deciding what to believe or
do.” His definition emphasises logical and
calm decision-making.
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The American Philosophical
Association (APA), through a research
project led by Peter Facione, described
critical thinking as a disciplined process
of conceptualising, applying, analysing,
synthesising, and evaluating information
from observation, experience, reflection,
reasoning, or communication. They
emphasised universal standards such as
clarity, accuracy, precision, consistency,
relevance, fairness, and sound evidence.
Facione defined critical thinking as
purposeful,  self-regulated judgment
involving interpreting, analysing,
evaluating, and drawing conclusions. He
explained that.an ideal critical thinker is
curious, well-ilnformed, open-minded,
honest about biases, willing to reconsider,
and careful in making judgments.

Saindylmpoxtance of Critical
Thinking

Critical/thinking is essential in almost
every-area of life education, work, personal
decision-making, and citizenship. The
book explains that many professionals
depend on critical thinking to perform
their roles effectively and responsibly.
Teachers, scientists, doctors, lawyers,
businesspeople, social workers, and
policymakers must analyse information,
evaluate evidence, draw conclusions, and
make decisions that affect others. Without
critical thinking, it would be difficult
for them to solve complex problems or
respond wisely to changing situations.

In academic life, critical thinking
helps students go beyond memorisation.
It encourages them to ask meaningful
questions, understand concepts deeply,
and form their own judgments instead
of relying completely on teachers or
textbooks. Studies have shown that
strong critical thinking skills are linked to
higher academic performance. Research
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involving more than 1,100 college
students found a significant correlation
between critical thinking test scores
and college GPA. Critical thinking also
improves reading comprehension, which
further supports learning in all subjects.
Since critical thinking can be learned and
strengthened, developing these skills can
have a direct, positive impact on academic
achievement.

In everyday life, critical thinking
protects individuals from accepting false
information, making rash judgments, or
letting emotions control their decisions. It
helps us recognise biases, avoid fallacies,
and evaluate arguments more objectively.
This is especially important today, when
misinformation spreads easily and quickly.
By thinking critically, people can assess
the reliability of news, advertisements,
social media posts, and public claims.
Critical thinkers are less likely to be
misled, manipulated, or exploited by
individuals or institutions.

Critical thinking is also imiportant for
personal growth and independence.” A
key aim of higher edueation is, “liberal
education,” which smcans educationrthat
liberates individuals from “dépendence
on authority. It helps learners move
beyond blindly accepting the views of
teachers, leaders, or traditions. Instead,
they learn to question, reflect, and decide
for themselves. Professors want students
to think independently, challenge ideas
respectfully, and develop their own
contributions to knowledge and society. In
this sense, critical thinking is not only a
tool for learning but a goal of education
itself. A person who lacks critical thinking
skills cannot be considered fully or
liberally educated, regardless of how
many degrees they may hold.

On a broader level, critical thinking is

vital for maintaining a healthy, democratic,
and socially just society. Experts argue that
critical thinking is necessary for a rational
and democratic community. A democracy
cannot function well if citizens do not care
about facts, cannot analyse issues, or lack
the ability to evaluate arguments. Without
critical thinking, voters can be easily
influenced by propaganda, emotional
appeals, stereotypes, and biased claims.
This can lead to poor political decisions
and the decline of democratic institutions.

Critical thinking also strengthens the
legal and economic systems. If judges,
juries, and legal professionals fail to think
critically, justieeybecomes unreliable. If
people involved mhybusiness and finance
cannotanalyse data,, interpret market
trends, o, evaluate risks, economic
instability follows. Afsociety that neglects
critical thinking becomes more vulnerable
to corruption, economic crisis, and social
disorder.

History shows that when education
stops promoting critical thinking, societies
suffer. Totalitarian rulers often suppress
critical thinking because it encourages
questioning and independent thought.
When schools and colleges turn into centres
of indoctrination instead of education,
cultures weaken, scientific understanding
declines, economic systems suffer, and
social chaos can emerge. A lack of critical
thinking also makes communities more
vulnerable to violence, hate groups, and
extremist ideologies.

In contrast, when citizens are educated
to think critically, they contribute to a more
just, informed, and cooperative society.
Critical thinking supports responsible
decision-making, respect for evidence,
open-minded dialogue, and the protection
of democratic values. It helps individuals
understand complex global problems
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such as climate change, public health, and
economic inequality, and encourages them
to engage with solutions thoughtfully.

Critical thinking is also important
in relationships, where it helps people
understand others’ perspectives,
analyse situations before reacting,
and communicate more clearly and
respectfully. It supports empathy, reduces
conflict, and encourages healthier and
more meaningful interactions. Overall,
critical thinking contributes to responsible
citizenship, ethical decision-making, and
constructive participation in society. It
enriches personal growth, strengthens
communities, and helps individuals
lead wiser, more reflective, and more
purposeful lives.

5.1.4 Critical Thinking Skills

Analysis, evaluation, inference, and
interpretation are four major critical
thinking skills. They are espeeially
important because they help us ufiderstand,
assess, and respond to arguments infa
thoughtful and logical way.| These four
skills are interconnectéd and) support
one another, ensuping that our thinking
becomes clear, accurategfair, and well-
reasoned.

Interpretation is théwfirst step in
understanding any information. It means
grasping the meaning of ideas, statements,
or situations. Interpretation involves
clarifying unclear expressions, identifying
assumptions, and understanding the
context in which something is said or
written. It also requires recognising
tone, intention, and the central message
behind a communication. Without strong
interpretive skills, we may misunderstand
what aperson is trying to convey or misread
the meaning of a text. For example, when
faced with complex language or vague
statements, interpretation helps us uncover
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the true meaning before we proceed to
analyse or evaluate the information. This
makes interpretation the foundation upon
which all other critical thinking skills rest.

Analysis builds upon interpretation by
breaking down information or arguments
into smaller parts so we can understand
how these parts relate to each other.
It involves identifying the premises
(reasons), the conclusion (main claim),
and the logical connections between them.
Through analysis, we examine how each
point supports or weakens the argument,
and we distinguish facts from opinions.
Walton notes that argumentation requires
the ability to“identify and separate the
components of amy argument to judge
whetherhit is reasonable. For example,
when reading a news article or listening to
aspeech, analysis helps us uncover hidden
assumptions, spot biases, and understand
the overall structure of the reasoning.
Without this skill, we may accept ideas
without recognising their weaknesses or
logical gaps.

Evaluation comes next and focuses on
judging the quality, strength, and logical
soundness of the argument. It requires
checking whether the premises are true,
whether the information is relevant,
whether the reasoning is consistent, and
whether the conclusion logically follows
from the given reasons. Ennis’s definition
of critical thinking — deciding what to
believe or do — shows that evaluation is
central to making informed and responsible
decisions. Walton also emphasises that
evaluation involves determining the
strength and acceptability of reasons
in real-life contexts. This skill protects
us from being misled by faulty logic,
emotional appeals, biased information, or
incomplete evidence. Through evaluation,
we learn to accept ideas that are well-
supported and to reject claims that are
weak or misleading.
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Inference extends our thinking by
helping us draw logical conclusions from
the information we have analysed and
evaluated. It involves predicting possible
outcomes, imagining alternatives,
connecting ideas, and understanding what
is implied even when it is not directly
stated. This is the skill we use when we
“read between the lines” or determine
what follows from the available evidence.
Walton highlights that informal logic
focuses on how people draw conclusions
in daily life and whether those conclusions
are reasonable. Good inferences help us
solve problems, understand behaviour,
and plan for the future. Poor inferences,
however, can lead to misunderstandings,
false beliefs, and wrong decisions.

Recap

Therefore, inference must always be
guided by evidence and sound reasoning
rather than emotions or assumptions.

Together, interpretation, analysis,
evaluation, and inference form a
powerful set of tools for critical thinking.
Interpretation  helps us  understand
meaning; analysis assists us in breaking
down and examining ideas; evaluation
enables us to judge their quality; and
inference allows us to reach reasonable
conclusions. These skills work in a cycle,
each one supporting and strengthening the
others, so that we can think more deeply,
understand information more accurately,
and make better,decisions in academic,
personal, and sociablife.

¢ Critical thinking meansfusing carcfulijjudgement to think clearly and
intelligently.

¢ Clarity means expressing ideas cleartly to avoid confusion and mistakes.
¢ Precision méans being exactand specific in our questions and answers.

¢ Accuracy means using correct and reliable information for informed
decisions.

¢ Relevance means focusing only on information connected to the issue.
¢ Consistency means keeping our beliefs and actions free from contradictions.

¢ Logical correctness means drawing conclusions that follow from true
information.

¢ Critical thinking helps us move from memorising to independent
understanding.

¢ Critical thinkers are self-aware, objective, and able to make better decisions.

¢ Critical thinking is widely taught as a skill to improve how we think.
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¢ To think well, we must recognise and improve the strengths and
weaknesses in our thinking.

¢ All definitions of critical thinking stress clear reasoning and sound
decision-making.

¢ Dewey saw critical thinking as careful, reflective thinking based on
evidence.

¢ The Watson—Glaser test shows that critical thinking requires attitudes,
knowledge, and skills; Ennis defines it as reasonable, reflective decision-
making.

¢ Scholars describe critical thinking as a disciplined process guided by
standards like clarity, accuracy, and fairness.

¢ Facione defines critical thinking as purposeful, self=regulated judgement.

¢ Critical thinking is essential because it helps professionals analyse
information and make responsible decisions.

¢ In education, it improves understandingand leads to better academic
performance.

¢ In daily life, it protects people from misinformation and emotional
mistakes.

¢ It supports personall independénee by helping individuals think for
themselves.

¢ It is vital fopdemocracysbecausé citizens must evaluate arguments and
resist propaganda.

¢ It ensures‘légal and economic stability through sound judgement and
reasoning.

¢ When critical thinking is suppressed, societies weaken and become
vulnerable to harmful ideologies.

¢ Critical-thinking citizens create a more informed, just, and democratic
society.

¢ Interpretation helps us understand meaning and context.
¢ Analysis shows how reasons and conclusions are connected.
¢ Evaluation checks the strength and logic of arguments.

¢ Inference helps us draw reasonable conclusions from evidence.

SGOU - SLM - BA Philosophy - Logic and Critical Thinking @



Objective Questions

1. What does the word ‘critical’ mean in the context of critical thinking?

2. Which philosopher is known for writing in an unclear and complex
style?

3. What does ‘Garbage in, garbage out’ refer to?
4. Which inconsistency refers to saying one thing but doing the opposite?
5. What is the main aim of critical thinking?

6. What test identifies attitudes, knowledge, and skills as parts of critical
thinking?

7. Who defined critical thinking as “reasonable, reflective thinking focused
on deciding what to believe or do”?

8. What is the first step among the core'critical thinking skills?
9. What does analysis help us identify in an argument?

10. Which critical thinking skill,involves drawing logical conclusions?

Answers
1. Using careful and{skilled 6. Watson—Glaser test.
judgment.

7. Robert Ennis.
2. Martin Heidegger.
8. Interpretation.
3. Accuracy of information.
9. Premises and conclusion.
4. Practical inconsistency.
10. Inference.
5. To think independently and
wisely.
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Assignments

“Critical thinking helps us move from lower-order thinking to higher-order
thinking.” Explain this statement with examples from education and personal
life.

2. Discuss the importance of critical thinking in maintaining a democratic and
socially just society.
3. Examine the role of critical thinking in professional fields such as medicine,
engineering, social work, and business.
4. Explain how different scholars such as John Dewey, Watson—Glaser, Ennis,
and Facione have defined critical thinking. Compare the main ideas.
Reference
1. Bhat, A. Z., Naidu, V. R., & Singh, B. (2019). Critical thinking and
learner development: A study on higher education.
2. Ennis, R. H. (2018). @ritical thinking aéross the curriculum: A vision.
Inquiry: Critical Thinking Acréss the Disciplines.
3. Heidegger, M..(1962)..Being and Time (J. Macquarrie & E. Robinson,
Trans.).
4. Kushner, H. (1986). When All You’ve Ever Wanted Isn't Enough: The
Search for a Life That/iMatters.
5. Lincoln, A. (n.d.). Collected anecdotes and legal humor.
6. Russell, B. (1957). Why I am Not a Christian, and Other Essays on
Religion and Related Subjects.
7. Strunk, W., & White, E. B. (2000). The Elements of Style (4th ed.).
8. Watson, G., & Glaser, E. M. (1980). Watson—Glaser Critical Thinking
Appraisal. Pearson Education.
9. Walton, D. (1996). Argumentation Schemes for Presumptive Reasoning.

Erlbaum.
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Suggested Reading

1. Dewey, J. (2005). How We Think. Dover Publications.

2. Ennis, R. H. (2011). The Nature of Critical Thinking: An Outline of
Critical Thinking Dispositions and Abilities.

3. Facione, P. A. (2015). Critical Thinking: What It Is and Why It Counts.
Insight Assessment.

4. Fisher, A. (2011). Critical Thinking: An Introduction (2nd ed.).
Cambridge University Press.

5. Paul,R., & Elder, L. (2019). Critical Thinking: Tools for Taking Charge
of Your Learning and Your Life (4th ed.). Pearson.

6. Walton, D. (2008). Informal Logic: A Puagmatic Appreach (2nd ed.).
Cambridge University Press.
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Logical Fallacies and
Cognitive Biases

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ identify and explain common logical fallacigs, distinguishhybetween formal
and informal fallacies, and understand why certain arguments fail logically

¢ understand cognitive biases, how they arise ftom natural mental processes,
and how they influence judgementy perception; and reasoning

¢ analyse how psychological tendeneies such as confirmation bias, anchoring,
the halo effect, and hindsight'bias shape theavay information is processed
and interpreted

¢ develop critical thinking skills by recognising fallacies and cognitive
biases in everydayycommunications media, and decision-making, and apply
strategies to@void flawed reasoning

Prerequisite

A basic understanding of what arguments are and how reasoning works is
needed. It is important to be able to identify simple premises and conclusions,
recognise that arguments can be strong or weak, and understand that correct rea-
soning requires proper support between ideas. It is also useful to be familiar with
everyday situations where people give reasons for their opinions, such as conver-
sations, media messages, or advertisements. A general awareness that language
can sometimes be unclear, emotional, or misleading helps in appreciating why fal-
lacies occur. Additionally, having some basic knowledge of how the human mind
works especially that people do not always think logically and that emotions, past
experiences, and habits can influence judgement provides a strong foundation.
These skills prepare one to understand how reasoning can go wrong and why the
mind naturally creates errors called fallacies and cognitive biases.
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Key themes

Fallacies, Cognitive Biases, Formal Fallacies, Informal Fallacies, Interpreting Infor-

mation.

Discussion

Logical fallacies are mistakes in
reasoning. They occur when an argument
appears correctonthe surface butis actually
weak or misleading. People may use
fallacies intentionally to win arguments, or
they may use them unknowingly because
they have not thought carefully about their
reasoning. Fallacies distract us from the
real issue, use irrelevant points, or depend
on faulty assumptions. Learning about
fallacies helps us think more clearly, judge
arguments correctly, and avoid being
misled by emotional tricks or unclean
thinking in daily life, media, politiespand
discussions.

Cognitive biases are natural errorS in
thinking that arise from the way the human
brain works. Thesgfare not intefitional
mistakes they happen s a@utomatically,
without us noticing. Arcognitive bias can
lead us to judge situations ancorrectly,
draw erroneous conclasions, or rely
too heavily on our feelings, beliefs, or
past experiences. Psychologists have
identified many such biases that affect
how we perceive the world and how we
reason. Understanding cognitive biases is
important because it helps us recognise
that our minds are not perfectly logical.
Even when we strive to think clearly, our
psychology may influence our reasoning.
Being aware of these biases helps us avoid
errors in judgement and enhances our
critical thinking.

5.2.1 Logical Fallacies

When we think or argue, we usually try
to reason correctly. One important role of
logic is to help us understand the common
ways in which our reasoning may go
wrong. If the premises (the statements we
start with) do not suppert the conclusion,
then the “argument is invalid. This kind
ofdncorrect teéasoning 1s called a fallacy.
In a very general sense, any mistake in
reasoning ¢an be referred to as a fallacy.
Even a wrong idea or false belief can
sometimes be described as ‘fallacious.’

However, logicians use the word
fallacy in a more specific way. For
them, a fallacy is not just any error, but
a typical or repeated pattern of mistakes.
These mistakes can be identified, studied,
and given names. The philosopher and
logician Gottlob Frege pointed out that
one duty of logic is to show the “pitfalls”
or traps that language creates for thinkers.
So, in this narrower sense, a fallacy is a
particular type of erroneous argument.
Many arguments may share the same
kind of mistake, and whenever they do,
we say that they “commit” that fallacy.
If a specific argument exhibits a known
pattern of error, we may simply call that
argument a ‘“fallacy,” because it is an
example of that mistake.
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An Example of a Fallacy

If a person is scientific, then that is a
materist.

Karl Marx was a materialist.

Therefore, Karl Marx was scientific.

This reasoning is incorrect. It may be
true that Marx was scientific, but this
conclusion does not follow from the fact
that he was a materialist. Just because all
Pis Q, it does not mean that a// Q is P. For
example, all dogs are mammals, but not all
mammals are dogs. This kind of mistake
is very common, and it has a name: the
fallacy of affirming the consequent. The
argument about Marx commits this fallacy.
It is important to note that this error has
nothing to do with the different meanings
of the word “materialist” in science and
Marxism — that is a separate confusion.

5.2.1.1 Formal and Informal
Fallacies

The mistake in the above eXample is
called a formal fallacy. This/means that
the error lies in the logical [structure or
form of the argument, net,in theéymeaning
of the statements. In other words, even if
the premises appear true, thé way they are
connected does not'logically support the
conclusion. Such fallacies usually occur
in deductive arguments, which follow
specific rules and patterns.

However, most fallacies we encounter
in daily life are informal fallacies. These
do not arise from a faulty logical structure
but from problems in language, mean-
ing, or the way information is presented.
Sometimes the words used are unclear,
emotionally charged, or misleading. Infor-
mal fallacies often exploit our feelings,
assumptions, and common habits of think-
ing. Because human language is flexible
and sometimes vague, these fallacies are
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much harder to detect than formal falla-
cies.

These mistakes frequently appear in
everyday conversations, advertisements,
political speeches, debates, social media
posts, and even letters to newspaper edi-
tors. People may use them intentionally to
persuade others or unintentionally because
they are not thinking critically. For exam-
ple, consider the statement: “This new
smartphone must be great because every-
one is buying it.” This is a bandwagon
fallacy the argument assumes that some-
thing is good simply because many people
use it, not because of real evidence of its
quality.

We are often misléd by arguments that
sound reasonable but|are incorrect when
examined carefully. Advertisements com-
monly ‘employ emotional appeals rather
than solid teasoning, such as showing a
happy family using a product and imply-
ing that buying it will automatically bring
happifiess. Speeches may use vague or
dramatic statements that seem convincing
but conceal weak arguments. These exam-
ples illustrate why informal fallacies can
mislead us so easily.

By learning to recognise the common
patterns of both formal and informal falla-
cies, we become more alert and thoughtful
readers and listeners. Understanding how
these mistakes work helps us avoid falling
into such traps, make better decisions, and
evaluate arguments more intelligently. In
this way, the study of fallacies strengthens
our critical thinking skills and protects us
from being misled in daily life.
5.2.1.2 Ad Hominem Fallacy
(Against the Person)

The ad hominem fallacy is one of the
most harmful kinds of irrelevant argu-
ments. The phrase ad hominem means
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“against the person.” Instead of attacking
the argument or conclusion, the speaker
attacks the person presenting it. This shifts
attention away from the issue and focuses
on personal criticism. These attacks may
influence people emotionally, but they do
not logically prove anything. The truth of
a claim depends on reasons and evidence,
not on the personality, background, or
character of the person who says it.

a. Abusive Ad Hominem

In an abusive ad hominem, the oppo-
nent is insulted or personally attacked.
The speaker may question the other per-
son’s honesty, intelligence, or motives to
make listeners dislike them. However, a
person’s character is irrelevant to whether
their reasoning is correct. Calling some-
one a racist, extremist, or ignorant does
not prove their argument wrong. A related
form is guilt by association, where a per:
son’s idea is rejected simply because
they are linked to a disliked groupsThese
attacks may sound powerfuld but they
completely ignore the real issue.

b. Circumstantial AdsHominem

In circumstantial ad hOminem, the
attack focuses on the person’s background
or situation. Instead of addressing the argu-
ment, the critic suggests that the person
believes something only because of their
job, religion, nationality, or political inter-
est. For example, saying that a politician
supports a policy only because it benefits
their party does not prove whether the
policy is good or bad.

A special type of this fallacy is tu
quoque (“you too”), where someone
rejects criticism by accusing the opponent
of doing the same thing. However, point-
ing out hypocrisy does not answer the
original argument.

¢. Poisoning the Well

Poisoning the well is an extreme form
of abusive ad hominem. Here, the attack
is made even before the opponent speaks.
The speaker tries to make the audience
distrust the person in advance, claiming
that anything they say will be dishonest or
unreliable. This prevents fair discussion
because the opponent’s arguments are
rejected before they are even heard.

When Ad Hominem May Be
Relevant

Although ad hominem arguments are
usually fallacies,ithere are rare situations
- such as courtroom trials, where ques-
tioning¢a, person’s credibility is relevant.
If a witnesshhas lied before or has a strong
personal interest in_the case, it is reason-
able to doubt their testimony. Even then,
attacking the person does not prove the
argument false; it only raises questions
about their reliability. Outside these spe-
cial cases, attacking a person instead of
addressing the argument remains a logical
mistake.

5.2.1.3 Straw Man Fallacy

The straw man fallacy occurs when
someone misrepresents another person’s
argument by making it weaker, simpler,
or more extreme than it really is. This
fake version of the argument is easy to
attack, like a “straw man”, but it is not
the real position. Instead of engaging
with the original idea, the person attacks
this weaker version, creating a distraction
from the true issue.

Straw man arguments are especially
common in moral and political debates,
where issues are usually complex. Proper
reasoning requires careful distinctions and
sometimes exceptions. When someone
claims that the other side holds an extreme
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position such as saying something is
always right or always wrong—they may
be creating a straw man. They defeat this
extreme view, but the actual opponent
never said anything so extreme.

For example, if a persib argues that
schools should reduce homework to lessen
student stress, a critic might respond by
saying that this person wants children to
stop studying altogether and turn schools
into places with no discipline or learning.
This response does not address the actual
argument about reducing homework, but
instead attacks an extreme position that
was never proposed. This case is an exam-
ple of strawman fallacy.

The danger of straw man arguments is
that people may recognise the unfair exag-
geration. Instead of being persuaded, the
audience may feel that the misrepresenta-
tion is dishonest and may begin to support
the side that was treated unfairly. In this
way, straw man arguments can actually
weaken the person who uses thém. Every
fallacy carries some risk, but the straw
man fallacy is especially risky because it
is often obvious when awiew hasibeen dis-
torted.

5.2.2 CognitivegBiases

Cognitive biases af@natural and
repeated patterns of erroneous judgment,
distorted perception, and illogical interpre-
tation that occur in the human mind without
conscious awareness. They are “replicable
patterns in perceptual distortion, inaccu-
rate judgment, illogical interpretation, or
irrationality,” which demonstrate that the
human mind is not perfectly reasonable
and is often influenced by psychological
tendencies. A person experiencing a cog-
nitive bias is not intentionally trying to
reason incorrectly; instead, their “psycho-
logical machine is in gear,” meaning their
emotions, expectations, and mental short-
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cuts guide their thinking more than logic.
Because of this, individuals may commit
fallacies unknowingly and sincerely.

Many cognitive biases mirror common
logical fallacies, such as belief bias, con-
firmation bias, the anchoring effect, the
halo effect, hindsight bias, stereotyping,
projection bias, and the false consensus
effect. These examples show that flawed
reasoning does not always arise from a
lack of logical ability but from the natu-
ral functioning of the mind, which blends
logic with psychology. Understanding
cognitive biases helps explain why people
can be both logical and irrational at the
same time, and Why good reasoning some-
times breaks down even when someone is
sincerelytrying to think clearly.

5.2:3 Biases in_Processing
and Interpreting Information

Biases in processing and interpreting
information occur because the human
mind does not receive information in a
neutral or purely logical manner. Instead, it
constantly filters, organises, and interprets
data based on psychological tendencies
that operate automatically. These tenden-
cies shape how we notice facts, how we
remember events, and how we make judg-
ments.

Confirmation bias, for example,
influences the way people search for or
evaluate information. When individuals
already hold a belief, they pay more atten-
tion to evidence that supports it and often
overlook information that contradicts
it. They may genuinely believe they are
being objective, even though their mind
is selectively processing information due
to natural mental limitations rather than
deliberate dishonesty. This shows that
thinking can be shaped by hidden mental
shortcuts that feel fair but are actually
selective.
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Similarly, the anchoring effect illus-
trates how the mind relies too heavily on
the first piece of information encountered.
This initial “anchor” influences all later
judgments and can lead to unrealistic or
biased conclusions. The halo effect also
shapes interpretation by allowing one
strong characteristic such as attractive-
ness, confidence, or talent to influence
judgments about a person’s other quali-
ties. Because of this, the mind evaluates
traits based on a general impression rather
than independent assessment.

The hindsight bias is another example
of psychological influence on interpreta-
tion. After an event occurs, people tend to
believe they “knew it all along,” project-
ing their current understanding onto their
past thoughts. This creates an illusion
of predictability and simplifies com-
plex experiences. Stereotyping further
illustrates how the mind fills in miss+
ing information by applying generalised
assumptions to individuals, whileé®pro-

Recap

jection bias leads people to assume that
others share their emotions, values, or
beliefs, even when there is no evidence to
support that assumption.

Together, these examples reveal that
biases in processing and interpreting
information do not stem from a lack of
intelligence or poor intentions. Instead,
they arise naturally from how the human
mind operates. Psychological habits such
as selective attention, emotional influence,
mental shortcuts, and distorted memory
shape our interpretations more than we
realise. These biases demonstrate how the
mind’s “rich psychology” can overpower
logical thinkinghand lead to reasoning
errors, even when a person is genuinely
trying 4o think correctly. Recognising
these biases, helps us understand that our
intefpretationsyare not always objective
and that'even good thinkers can be misled
by the natural workings of their own
minds.

¢ Logical fallacies are errors in reasoning that make weak arguments look

convincing.

¢ Cognitive biases are natural, automatic thinking errors caused by how the

mind works.

¢ A fallacy is an argument where the premises do not support the conclusion.

¢ Logicians use the term fallacy for common, repeated patterns of faulty

reasoning.

¢ A formal fallacy is a mistake in an argument’s logical structure.

¢ Most everyday fallacies are informal, caused by unclear or emotionally

charged language.

¢ Informal fallacies sound convincing but hide weak reasoning.

¢ Ad hominem attacks the person instead of the argument.
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¢ Abusive ad hominem insults a person’s character instead of addressing their
reasoning.

¢ Circumstantial ad hominem targets a person’s background or motives,
including tu quoque.

¢ Poisoning the well discredits someone before they speak.

¢ Ad hominem is usually fallacious, except when credibility is directly
relevant.

¢ Straw man misrepresents an argument in a weaker or exaggerated form.

¢ Straw man fallacies exaggerating policies or positions to make them easier
to attack.

¢ Straw man arguments can backfire when people notice the distortion.

¢ Cognitive biases are automatic patterns of distorted thinking caused by
natural psychological tendencies.

¢ The mind processes information selectivelyy often favouring what supports
existing beliefs.

¢ Anchoring, the halo effect, and simiilar biases allowsfirst impressions to
shape later judgments.

¢ Hindsight, stereotyping, and projection show how mental shortcuts distort
interpretation.

Objective Questions

1. What is a mistake in reasoning called?

2. Which fallacy attacks the person instead of the argument?

3. Which fallacy misrepresents an argument?

4. What type of fallacy is based on faulty logical structure?

5. What type of fallacy arises from unclear or emotional language?
6. What mental error happens automatically and unconsciously?

7. Which bias judges someone’s qualities based on one trait?

8. What automatic mental shortcut affects judgment?

9. Which ad hominem tries to discredit someone before they speak?

10. What bias overestimates how much others agree with us?

SGOU - SLM - BA Philosophy - Logic and Critical Thinking @



BLOCK - 5

Answers
1. Fallacy 6. Cognitive bias
2. Ad hominem 7. Halo effect
3. Straw man 8. Heuristic
4. Formal 9. Poisoning the well
5. Informal 10. False consensus
Assignments

1. Compare the ad hominem fallacy and the straw. man fallacy. How do both
distract from real issues?

2. “Cognitive biases are natural, but they can cause serious errors in judgment.”
Discuss with examples.

3. Analyse an advertisement or political'statement and identify at least one
fallacy and one cognitive bias that may influence the audience.

4. Explain how language and emotional appeals can obscure weak reasoning
in informal fallacies.

5. Evaluate why even intelligent and educated people fall into cognitive biases
despite attempting to think logically.
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Argumentation and
Persuasion

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ identify and evaluate the structure of arguments and detect eommon logical
fallacies

¢ understand how psychological andfemotional appéals influence beliefs,
attitudes, and behaviour

¢ recognise how language and rhetorical techmiques affect thinking and
critically analyse persuasive messages

¢ apply critical thinking to assessghe credibility of sources, question persuasive
strategies, and make informed, independent judgments

Prerequisite

Human communication shapes thoughts, beliefs, emotions, and social behaviour
by influencing how people understand information, interpret events, form opin-
ions, and react to others. Communication is more than sharing messages; it is a
powerful force that affects decision-making, identity, values and public opinion.
It is essential to have as basic understanding of logical thinking, such as knowing
what a claim, reason or piece of evidence is, which helps to distinguish strong argu-
ments from weak ones. Emotions, fears, desires, and the need for social belonging
influence human choices and persuade emotional and psychological levels. The
awareness of how language shapes meaning through word choices, labels, meta-
phors, and framing will help to see how communication can guide perception.
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Argumentation, Persuasion, Rhetoric, Logos, Ethos, Pathos.

Discussion

Human communication is far more
than the exchange of ideas or the sharing
of information; it is a powerful social
and psychological force that shapes
how individuals interpret the world and
how societies function. From ancient
philosophical dialogues to contemporary
social media platforms, communication
influences thoughts, beliefs, values,
and behaviours. Two primary forms
through which this influence occurs are
argumentation and persuasion, each
operating differently but often overlapping
in practice. Argumentation relies on
logical reasoning and evidence, whereas
persuasion works through embotions,
values, cultural narratives, and identity
Both are supported by the strategic dise
of language, rhetorical technigues, and
psychological appealst

A critical study of argumentation and
persuasion is essential'in the modern era,
where people are constantly©€xposed to
a wide range of information, including
both accurate and misleading sources. By
understanding these processes, individuals
gain the ability to evaluate messages
thoughtfully, distinguish between rational
and manipulative arguments, and make
informed decisions. This awareness is
crucial not only for personal decision-
making but also for maintaining a healthy
democratic society, where public opinion
should be shaped by reason rather than
deception.

SREEN: w

5.3.1 Argumentation:
Meaning, Structure, and
Importance

Argumentation is the structured process
of presenting reasons to justify or refute
a claim. It se¢ks to achieve intellectual
agreement through, logic, clarity, and
evidence. A sound argument contains three
crucial elements: a claim, which states the
point.of views reasons, which justify why
the claimyis valid; and evidence, which
provides factual or logical support. This
structure helps individuals think critically,
identify dnconsistencies, and evaluate
information objectively. In fields such as
law, science, academia, and public policy,
argumentation forms the backbone of
responsible decision-making, as it relies
on verifiable facts rather than emotional
reactions or personal biases.

Critically  studying argumentation
helps individuals distinguish between
valid reasoning and weak or misleading
reasoning. Logical fallacies such as ad
hominem attacks that target a person
rather than their argument, false cause
fallacies that link events without a real
connection, or straw man arguments that
distort an opponent’s view are commonly
used in public discourse. These fallacies
distort truth and manipulate audiences.
When people learn to identify such flaws,
they become more resistant to deception
and more capable of forming sound
judgments. In democratic societies, strong
argumentation is essential because citizens
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must analyse political claims, media
statements, and social issues critically.
Thus, argumentation is a fundamental
tool for developing rational, ethical, and
independent thinkers.

5.3.2 Persuasion: Meaning,
Purpose, and Psychological
Dimensions

While argumentation appeals primarily
to reason, persuasion works at a deeper
emotional and psychological level.
Persuasion attempts to influence beliefs,
attitudes, values, and behaviours by
appealing to human emotions, desires,
fears, and social identity. It is widely used
in advertising, politics, religious messages,
interpersonal communication, and mass
media. Unlike argumentation, which aims
for rational agreement, persuasion often
seeks behavioural change-encouraging
people to purchase products, adopt
lifestyles, support causes, or align with
certain ideologies.

A critical study reveals that persuasion
is effective because humans are emotional
beings. People rarelysnake decistonsbased
solely on logic; hopes, anxieties, personal
values, and the influene€ of social groups
shape their choices. Persuasive'messages
utilise these psycholggiecal elements
to create emotional connections with
audiences. For example, advertisements
link products to feelings of happiness
or success, while political leaders use
emotional appeals to evoke patriotism,
fear, or unity.

When wused ethically, persuasive
communication can encourage positive
behaviours such as health awareness,
environmental protection, and social
responsibility. However, when employed
unethically, persuasion can create
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misinformation, fuel prejudice, encourage
harmful stereotypes, or manipulate
vulnerable groups. By understanding
these dynamics, individuals develop the
ability to reflect on how external messages
influence their decisions and emotions.

5.3.3 The Influence of
Language on Beliefs and
Behaviours

Language plays a transformative role in
shaping human thought, perception, and
behaviour. Words do not merely describe
reality; they construct it. The choice of
language infliences how individuals
interpret events,  issues, and groups of
people. .One powerful linguistic tool is
loaded language, in which words carry
emotional “weight. Describing a group
as “freedom fightérs” invokes heroism,
while calling the same group “terrorists”
suggests danger and criminality. Such
labels shape the audience’s emotional and
moraljudgments. This demonstrates how
language subtly influences beliefs, often
without conscious awareness.

Another critical linguistic tool is
framing, which refers to how information
is presented to guide interpretation. A
simple change in wording such as saying
“90% survival rate” instead of “10%
mortality rate” can dramatically shift
emotional responses, even though the
information remains logically the same.
Framing influences what people focus on
and how they evaluate outcomes.

Language also relies on metaphors
and analogies to simplify complex ideas.
Calling a disease an “enemy’ encourages
aggressive treatment approaches, while
referring to it as a “challenge” evokes
empathy and support. These metaphors
guide attitudes and policy preferences.




Moreover, repeated phrases, slogans,
and symbolic words influence collective
thinking. Media headlines, political
speeches, and advertising repeatedly frame
reality in particular ways, reinforcing
certain beliefs over time. This cumulative
influence demonstrates that language is
neverneutral; itshapes culture, stereotypes,
moral values, political identities, and
social behaviours. Critical awareness of
language enables individuals to question
word choices, identify hidden biases, and
resist being manipulated by emotionally
charged or misleading expressions.

5.3.4 Rhetoric: Logos, Ethos,
and Pathos — A Critical
Study

Rhetoricisnotmerely the art of speaking
but a disciplined ability to persuade
through appeals to human reason, emotion
and ethical judgment. Aristotle identifies
three foundational pillars of persuasion
ethos, pathos, and logos whichfhe refers
to as the three artificial progfs, meaning
that the speaker creates them through
the speech itself. These, appeals work
together to shape siow audiences form
opinions, make decisions,@nd respond to
communication. A“€fitical examination
of these elements reveals their enduring
relevance not only in classical discourse
but also in contemporary communication,
media, politics, education, and public life.

5.3.4.1 Ethos: The Appeal of
Character

Ethos refers to the credibility, moral
character, and trustworthiness of the
speaker. Aristotle explains that ethical
proof is produced “when the speech
is spoken in such a way as to make the
speaker credible,” and he notes that
people “trust good men more and sooner,”
especially in situations where certainty is
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not possible. Ethos is therefore not simply
a matter of reputation; it is constructed
through the speech itself through honesty,
fairness, confidence, clarity, and respectful
conduct.

A critical reading of Aristotle
reveals that ethos is deeply rooted in
the psychology of trust. He warns that
some statements may appear arrogant or
boastful if expressed directly and thus
advises speakers to convey such ideas
indirectly through narratives, examples,
or quotations to avoid seeming self-
centred. This reflects Aristotle’s insight
that persuasion depends significantly on
how audiences perceive the speaker.

In contemporary ysociety, ethos is
central to how experts, teachers, political
leaders, activists, and even social media
influencers establish credibility. Through
a critical "lens, individuals can evaluate
whether al speaker’s ethos is genuine
based on ethical conduct and competence
or artificially constructed through image,
status, or superficial authority.

5.3.4.2 Logos: The Appeal to
Reason

Logos is the logical and rational
dimension of persuasion. Aristotle defines
logical proof as persuasion achieved
“when a truth or apparent truth has been
demonstrated by the means of persuasion
available.” The key instrument of logos
is the enthymeme, a concise rhetorical
argument that relies on shared assumptions
and inferences. Rhetorical reasoning can
be both deductive and inductive.

A critical understanding of logos shows
that rhetorical logic differs from scientific
or mathematical reasoning. Rhetoric
concerns human action and probability,
where certainty is often impossible.
Logical persuasion, therefore, relies
on clarity, coherence, relevance, and
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reasonable inference rather than absolute
proof. In modern communication, logos
is present in evidence-based arguments,
legal reasoning, scientific  writing,
academic  discussions, and factual
journalism. However, critical analysis
requires examining whether the presented
evidence is accurate, complete, unbiased,
or selectively used to mislead.

Logos is strongest when supported by
ethos and pathos, revealing Aristotle’s
belief that effective persuasion integrates
rational, emotional, and ethical appeals to
shape understanding and action.

5.3.4.3 Pathos: Emotion in
Persuasion

Pathos is the persuasive appeal that
influences audiences through emotion.
Aristotle explains that people “give
their judgments differently when they
are influenced by pain or joy, liking or
hatred,” showing that emotions strengly
shape how individuals interpret‘messages
and make decisions. Pathos i not merely
the use of emotional words} it requires
understanding how emetions such as fear,
hope, pity, anger,/pride, and cmpathy
influence human  behaviour. »Because
emotions affect judgment, persuasive
communication uses carefully chosen
language to evoke speetfic emotional
responses.

Language plays a central role
in the workings of pathos, because
communication does far more than
transmit information it expresses attitudes,
shapes values, influences actions, and
builds identity. A statement like “That’s
really great!” signals enthusiasm rather
than objective fact. Poetic expressions
communicate wonder, while everyday
directives such as “Drive safely” or “Step
on the scale, please” guide behaviour.

These examples illustrate that language
can express feelings, provide instructions,
and convey ideas simultaneously all of
which shape emotional reactions.

Understanding the functions of
language helps explain how pathos
operates. Language can be:

¢ Informative — providing facts

¢ Expressive —  conveying
feelings or attitudes
¢ Directive — encouraging or

instructing behaviour

¢ Ceremonial — used in greetings
or celebrations

¢ Performative used to
apologise, promise, or declare

Importantly, the grammatical form of a
sentence does not always reveal its func-
tion. A question such as “Who is like unto
Thee?”#expresses devotion, not a request
for information. A simple statement like
“It is very late” may operate as a polite
command to stop an activity. Because one
sentence may serve multiple functions,
emotional meaning often blends with
informational content, giving language
significant persuasive power.

This blending can create both clarity and
conflict. Emotional language can convey
ideas powerfully, but it can also mislead or
provoke disagreement, even when people
share the same facts. During the Vietnam
War, for example, a protester was arrested
for wearing a jacket with offensive words.
Although emotionally shocking, the U.S.
Supreme Court ruled the message was
protected because it served both expres-
sive and informative purposes. This case
demonstrates that emotional expression is
a legitimate form of communication and
that emotional meaning often carries intel-
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lectual content.

Emotional language can influence atti-
tudes even more strongly than factual
information. Although Shakespeare wrote
that a rose would smell as sweet by any
other name, in practice, names and labels
shape emotional perceptions. Words such
as custodian versus janitor, or skunkweed
versus flowering herb, evoke different
reactions. Euphemisms make unpleasant
ideas seem acceptable, while loaded labels
stir strong emotions. Advertisements,
political campaigns, and social move-
ments strategically use emotional stories,
patriotic images, or fear-based messag-
ing to guide public opinion. As Aristotle
warns, pathos becomes unethical when it
manipulates emotions to undermine truth
or justice, a practice common among
Sophists in ancient courts and in modern
political propaganda, sensational media,
and manipulative advertising.

Emotional disagreements also explain
why people may agree on facts but still
dispute issues deeply, for example, the
death penalty or environmental policy.
Presenting more factsedees not, resolve
emotionally driven( disagreements;mand
emotional arguments cannot replace fac-
tual reasoning.

In short, pathos operates’through the
emotional power of language. Because
language can simultaneously inform,
express, and direct, it naturally carries
emotional meaning that shapes thoughts,
attitudes, and behaviours. Recognising
how emotional appeals work enables indi-
viduals to avoid manipulation, understand
persuasive communication more deeply,
and develop clearer and more independent
reasoning.

Modern rhetoric expands Aristotle’s
concepts through additional strategies
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such as repetition, rhetorical questions,
vivid imagery, storytelling, hyperbole,
and parallel structure. These devices make
messages memorable, create emotional
identification, and guide public opinion.
Repetition reinforces familiarity, sto-
rytelling generates human connection,
and rhetorical questions prompt reflec-
tion. These techniques shape consumer
behaviour, political identity, social norms,
and cultural values. A critical study of such
strategies allows individuals to analyse
how messages are constructed, recognise
persuasive techniques, and assess their
impact. This awareness strengthens criti-
cal thinking, enabling audiences to form
independent judgements rather than being
passively influenced.

5.3.5 Persuasive Techniques
i ShapingBelicfs and
Behaviours

Persuagive techniques play a signifi-
cantirole in shaping what people believe
and how they behave, particularly in a
world inundated with advertisements,
political speeches, media messages, and
social media content. These techniques
work by appealing not only to logic but
also to emotion, intuition, and social influ-
ence. Because shortcuts, emotions, and
biases naturally influence human think-
ing, persuasive strategies can affect people
even without their conscious awareness.
For this reason, critical thinking becomes
essential, as it enables individuals to anal-
yse persuasive messages objectively and
make informed decisions. Among the
widely used persuasive methods are repe-
tition, fear appeals, emotional storytelling,
the bandwagon effect, appeals to author-
ity, social proof, and rhetorical techniques.
Understanding these methods through the
lens of critical thinking allows individu-
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als to recognise when persuasion is ethical
and when it is manipulative.

One of the most influential persuasive
strategies is repetition, which strengthens
familiarity and memory. Psychologically,
people are more likely to believe infor-
mation they encounter repeatedly, a
phenomenon known as the illusion of
truth effect. Advertisers repeat slogans and
brand names, while political campaigns
repeat promises and catchphrases to keep
their ideas in the public consciousness.
Without critical thinking, individuals may
accept repeated messages simply because
they sound familiar rather than because
they are accurate or logical. A critical
thinker, however, questions whether the
repeated message is supported by evi-
dence or merely designed to create a sense
of comfort and trust through exposure.

Another common persuasive tool is
the fear appeal, which uses threats or
frightening consequences to motivate
behaviour. Fear works quickly because it
taps into the instinct for saféty and sut-
vival. Anti-smoking advertisements show
damaged organs, roadssafety ‘campaigns
display accident scefies, and environmen-
tal warnings highlight disastrous futures.
Although fear can en€ourage responsible
behaviour, excessive or unbalanced fear
can mislead people or create unnecessary
anxiety. Critical thinking enables individu-
als to evaluate whether the fear being used
is realistic, scientifically supported, and
accompanied by constructive solutions. A
critical thinker asks: Is this danger real?
Is it exaggerated? What evidence supports
it? What action can genuinely reduce the
risk? Such questioning prevents fear-
based manipulation.

The bandwagon effect is another persua-
sive technique that shapes beliefs through
social influence. It encourages people to
think or act a certain way because “every-

one else is doing it.” Humans naturally
desire social acceptance and fear rejection,
making them vulnerable to crowd-based
persuasion. Trends on social media, viral
challenges, political slogans, and con-
sumer fads often rely on this technique.
While following group behaviour may be
harmless in some cases, it can also lead
individuals to adopt beliefs without evalu-
ating their truth or consequences. Critical
thinking challenges the bandwagon effect
by encouraging individuals to ask: Are
people doing this because it is right, or
simply because it is popular? Does pop-
ularity equal truth? Critical thinkers base
decisions on eyidence, not social pressure.

Persuasion is als@strengthened through
the appeal to authority, which relies on
experts, prefessionals, or celebrities to
support,ideas.»\Peoplé naturally trust doc-
tors, teachers, scientists, and public figures,
making this technique highly effective.
When a well-known actor endorses a
product.or a doctor recommends a treat-
ment, audiences often accept the message
without deeper analysis. However, author-
ity can be misleading if the person lacks
relevant expertise or has financial motives.
Critical thinking enables individuals to
distinguish between genuine expertise and
borrowed credibility. It prompts questions
such as: Is this authority figure qualified
in this field? Are there unbiased sources
supporting the claim? This prevents blind
acceptance based on status rather than
truth.

One of the most impactful persuasive
methods is emotional storytelling, which
appeals to empathy, imagination, and
personal connection. Stories are memora-
ble, relatable, and emotionally engaging,
making them more influential than plain
facts or statistics. A single story of suffer-
ing or success can shape public opinion,
mobilise support for a cause, or inspire
action. However, stories can also oversim-
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plify complex issues, misrepresent facts,
or manipulate emotions. Critical thinking
enables individuals to appreciate emo-
tional impact while remaining aware of
evidence. It encourages reflection: Does
this story represent a larger reality? Is
it being used to inform, to inspire, or to
manipulate? A critical thinker balances
emotional understanding with rational
evaluation.

All  these persuasive techniques
influence beliefs and behaviours by tap-
ping into emotional responses, habitual
thinking, social tendencies, and trust in
authority. Without critical thinking, indi-
viduals may unknowingly adopt beliefs
that are familiar, emotionally appealing,
socially popular, or endorsed by influen-
tial figures. Critical thinking encourages
individuals to slow down, analyse argu-
ments, seek evidence, identify biases, and
reflect on their own reactions. It shifts the
decision-making process from automatic
acceptance to conscious evaluations

Communication, therefore /plays a cefi-
tral role in shaping personal and social
behaviour, and critical thinking acts as the
filter through which'persuasive messages
should be examined. _Advertisements

Recap

¢ Communication shapes
argumentation and persuasion.

thoughts,

BLOCK - 5

influence consumer choices by associating
products with happiness or success. Polit-
ical messages shape opinions by framing
problems in particular ways. Social media
amplifies trends that shape the values and
attitudes of younger generations. In fam-
ilies and schools, stories and language
influence identity and belief systems.
Because communication actively creates
and reshapes beliefs, critical thinking
becomes the tool that protects individuals
from manipulation, misinformation, and
emotional pressure.

Understanding how persuasive tech-
niques operate through a critical thinking
framework empowers individuals to be
more aware, independent, and responsible.
It helpshthem question sources, identify
intentions, analyse emotional triggers, and
resistimanipulation. This awareness leads
to more informed decisions, healthier
scepticism, and stronger personal integ-
rity. Ultimately, critical thinking enables
individuals to move from passive receivers
of persuasive messages to active, rational
participants in society, able to distinguish
between truthful information and persua-
sive manipulation.

beliefs, and behaviour through

¢ Argumentation uses claims, reasons, and evidence.

¢ Recognising fallacies strengthens thinking.

¢ Persuasion appeals to emotions and identity..

¢ Language and loaded words shape judgement.
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Framing and metaphors influence attitudes.
Repetition reinforces beliefs and culture.

Rhetoric persuades through reason, emotion, and ethics using ethos,
pathos, and logos.

Ethos is a speaker’s credibility, built through honesty, fairness, and
clarity.

Persuasion depends on audience perception, making ethos essential
today.

Logos is logical persuasion using claims, assumptions, inferences, and
examples.

Rhetorical logic relies on clarity and relevance and works best with
ethos and pathos.

Pathos influences audiences through emotiens like fear, hope, and
pride.

Language conveys emotions, instructions, and ideas, and is central to
pathos.

Emotional meaning #0ften blends, with factual meaning in
communication.

Emotional language ean influence attitudes more strongly than facts.
Pathos can be unethical 1fused to manipulate emotions.
Emotional differences can cause conflict even when facts agree.

Pathos shapesdhoughts, attitudes, and behaviour by blending emotion
with information.

Modern rhetoric uses repetition, imagery, storytelling, and rhetorical
devices to persuade.

Persuasive techniques influence beliefs and behaviour, so critical
thinking is essential.

Repetition increases familiarity, but critical thinkers check accuracy.
Fear appeals motivate action, but critical thinkers assess real risk.

The bandwagon effect pressures conformity, yet critical thinkers
question popularity.
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¢ Authority appeals rely on perceived expertise, and critical thinkers
verify credibility.

¢ Emotional stories engage, but critical thinkers weigh emotion against
evidence.

¢ Persuasion exploits emotion, habit, and social pressure, while critical
thinking enables conscious choice.

¢ Communication shapes behaviour, and critical thinking filters
manipulation.

¢ Critical thinking helps resist persuasion, make informed decisions,
and act rationally.

Objective Questions

1. What are the two main forms thfough which.communication influences
people?

2. Which form of communication primarily.dépends on logical reasoning
and evidence?

3. Which form of communication mainly uses emotional and value-based
appeals?

4. What arg¢ the thre€ essential components of a well-structured argument?

5. Which logical fallagy involves attacking the person rather than the
argument?

6. Which fallacy misrepresents an opponent’s position to make it easier to
refute?

7. Ethos refers to which type of persuasive appeal?

8. Logos refers to which type of persuasive appeal?

9. Pathos refers to which type of persuasive appeal?

10. What is the primary goal of critical thinking in communication?

11. How does language influence human beliefs and behaviour?
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Answers
1. Argumentation and persuasion
2. Argumentation
3. Persuasion
4. Claim, reasons, evidence
5. Ad hominem
6. Straw man
7. Character/credibility
8. Reason/logic
9. Emotion

10. To evaluate messages and resist manipulation

1

1. It shapes perception and influenges actions

Assignments

Explain the differefice between argumentation and persuasion, highlighting
their roles in‘'shaping beliefs and behaviour.

Discuss the three‘elements of a sound argument and illustrate with examples
how logical fallacies can distort reasoning.

Analyze how language, framing, and metaphors influence perception and
decision-making. Provide contemporary examples.

Evaluate Aristotle’s concepts of ethos, logos, and pathos in the context of
modern media or advertising.

Critically assess the ethical implications of persuasive techniques such as
fear appeals, repetition, and emotional storytelling.
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Truth and Post-Truth

V-

UNIT

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

<

distinguish between opinion and knowledge

¢ compare different theories of truth

*

comprehend the views of relativism and scepticism

*

reflect upon the post-truth phenomenen

Prerequisite

Critical thinking is*thinking that critiques. It helps us understand situations,
validate claims, foresee possibilities, arrive at plausible conclusions, resolve
issues, make rational decisions, and so forth. The previous block focused on the
theoretical aspects of critical thinking. However, in everyday life, we do not always
attend or deliver lectures on critical thinking; rather, we apply critical thinking
skills to solve various problems.

The present-day world is characterised by an abundance of opinions and
interpretations, making it difficult to trace the truth. It takes a cautious effort to
safeguard one’s intellectual integrity amidst widespread misinformation, and
critical thinking can assist us in this regard. We often encounter various problems
in our daily lives that must be solved effectively. We also face situations in which
we are required to choose between multiple courses of action. Critical thinking
provides reliable strategies for problem-solving and rational decision-making.
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This block therefore focuses on the pragmatics of critical thinking. The first
unit introduces learners to an understanding of key concepts such as belief,
opinion, knowledge, truth, post-truth, and related ideas.

Key themes

belief, opinion, knowledge, truth, relativism, scepticism, post-truth, postmodernism

Discussion

6.1.1 Introduction

Critical thinking values knowledge
rather than mere opinions or beliefs.
This necessitates a proper understanding
of the differences between opinion and
knowledge. Critical thinkers aim for truth
and reject everything that merely<‘seems
like truth.” This calls for a study'of various
conceptions of truth and the phenomenon
of post-truth, wherein opinions and
subjective interpretations’ prevail over
facts. This unit first provides a brief
account of the philosophi€al examination
of belief, opinion, and knowledge. Then,
various theories of truth, 4@long with
relativist and sceptical positions, are
discussed. Finally, the unit draws attention
to the phenomenon of post-truth.

6.1.2 Philosophical
Examination of Belief,
Opinion, and Knowledge

It is evident that sentences beginning
with “I believe that,” “My opinion is
that,” and “I know that” differ from one
another. However, it is often difficult for
the average person to distinguish clearly
between belief, opinion, and knowledge

without vagueness or ambiguity. A critical
thinker 4should be “able to differentiate
beliefs andopinions from what constitutes
knewledge. Philosophy, since ancient
times, has,subjected belief, opinion, and
knowledge to rigorous examination, and
this section provides a brief account of
some classical views on these distinctions.

6.1.2.1 Opinion vs Knowledge

In Theaetetus, the ancient Greek
philosopher Plato differentiates between
opinion and knowledge as follows:

¢ Beliefis the attitude that a person has
regarding a statement that it is true.
One may believe that one’s claim is
true; however, it may still be false.
Knowledge, on the other hand, can
only be true. We would not say that
someone had certain knowledge that
later turned out to be false; rather,
we would say that the person held an
opinion that was later shown to be
false.

¢ Opinion is the claim that one
makes regarding a problem. It may
be grounded in faith, intuition,
or instinct, but not in proper
justification. Knowledge, however,
arises from complete understanding
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and adequate justification.

¢ Opinion may be produced by
persuasion or sophistry, whereas
knowledge can be produced only by
reason.

¢ Opinion is unstable and uncertain
and may therefore change through
persuasion. Knowledge, however, is
certain and cannot be easily shaken.
No number of glamorous words can
rob one of one’s knowledge.

We should aim to attain knowledge
rather than merely develop an infinite
number of opinions. We should rely not
on opinions put forward by others, but on
knowledge expressed with justification
and conviction.

6.1.2.2 Knowledge as Justified
True Belief

When can we say that we know
something? Plato’s analysis explains
knowledge as justified true beliéf. A belief
that is false does not amount to knowledge.
A belief that is true also does not, by itself,
amount to knowledges®Only true beliefs
supported by propér justification qualify
as knowledge.

Consider a case in which thrée persons,
A, B, and C, were asked what would
happen when oil is poured into a beaker
containing water. A said, “I believe that
after some time, water will float on oil.”
B said, “After some time, oil will float on
water, but if you ask me why it happens,
I do not have any reason to ground my
belief.” C said, “After some time, oil will
float on water because water is denser
than oil.” Later, when the experiment
was conducted using oil and water in the
aforementioned manner, it was found that
oil floated on water.
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A had a belief that happened to be false.
Therefore, it is concluded that A had no
knowledge of the matter. B had a belief
that happened to be true, but it was a belief
without any justification. It was a mere
guess that accidentally turned out to be
true. However, C had a belief that not only
turned out to be true but was also founded
on proper justification. Thus, according to
Plato, only C had knowledge of the matter.
What B had was a true belief, and what A
had was a false opinion.

This tripartite analysis of knowledge
was questioned by Edmund Gettier in
the second half of the twentieth century.
Subsequent discussions have led to the
view that knowledge may not be an
analysable concept that can be defined
in terms ‘of,more basi¢ concepts such as
beliefypy truth, hand justification. Instead,
knowledge.itself'1s sometimes regarded as
a basic coneept.

The definition of knowledge as justified
truebelief guides a critical thinker to
examine whether a person’s claims are
false beliefs, unwarranted true beliefs, or
true beliefs with proper justification, and
to decide accordingly whether the person
is merely expressing an opinion or actually
imparting knowledge.

6.1.3 Philosophical
Examination of Truth

In the preceding section, we discussed
the widely accepted definition of
knowledge as justified true belief. But
what do we mean by the adjective “true”?
In other words, when and how can we say
that a statement is true? In still broader
terms, what is truth? Philosophers have
devoted extensive attention to the problem
of truth. It can be said that the discussion
of truth is indispensable to philosophy,
since philosophy is fundamentally a truth-
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seeking enterprise.

The problem of truth has led to
discussions concerning the criteria that
enable us to assess the truth-value of a
statement, as well as debates on whether
truth is universal or relative to persons,
cultures, or contexts.

What we aim at through critical thinking
is nothing other than truth. We generally
regard critical thinking as a means of
identifying false or uncertain elements
in our judgments and of moving closer
to truth. This section, therefore, provides
a very brief account of the philosophical
discourse on truth.

6.1.3.1 Theories of Truth

In order to ascertain whether a
statement is true or false, several theories
of truth have been proposed by mainstream
philosophers. The first among them is
known as the correspondence theory of
truth. The ancient Greek philosopher
Aristotle defined truth as “fo §ay of what
is that it is, and of what is net that it is
not.”” According to this view, theistatement
“John is a doctor” isttue 1f John 1s actually
a doctor, and the statement “dokn is not a
musician” is true if Johf 18, in fact, not a
musician. This is, in effect, the common
criterion by which we ordiharily assess
the truth-value of statements. A statement,
according to the correspondence theory, is
true if it corresponds to reality and false if
it fails to correspond to reality.

The difficulty of assessing whether what
a statement asserts actually corresponds
to reality has led philosophers to propose
alternative theories of truth. The coherence
theory of truth maintains that a statement
is true if it coheres with a systematically
organised and already accepted set of
statements. A statement is false if it is
inconsistent with that set.

Another theory of truth emphasises
the practical consequences or usefulness
of what is stated. According to this view,
a statement is true if the information
it conveys vyields desirable practical
outcomes. This approach is known as the
pragmatic theory of truth.

In more recent philosophical
discussions, many thinkers have adopted
the view that truth does not admit of a
single, unified definition. According to
this perspective, the meaning of “being
true” varies depending on the domain
to which the statement belongs. This has
given rise to distinctions such as moral
truth, political ‘truth, religious truth, and
scientific truth.

All these theories'|of truth share the
common assumption that truth exists
independently ofifidividual interests and
is not determined merely by geographical
or cultural differences. However, we now
turn to a philosophical position known as
relativism, which challenges the idea of
objective truth.

6.1.3.2 Relativism

Relativism is the view that truth and
falsity, as well as right and wrong, are
contingent upon individuals, societies, or
cultures. According to this view, what is
true for one individual may not be true for
another, and what is considered right in
one culture may be regarded as wrong in
another. The ancient pre-Socratic thinker
Protagoras is often associated with this
position. His famous dictum states that
“Man is the measure of all things—of the
things that are, that they are, and of the
things that are not, that they are not.”
This statement is commonly interpreted as
expressing the subjectivity of truth.

Indeed, there are certain kinds of
statements whose truth-value is relative to
specific factors. For example, the statement
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“I like oranges” 1is speaker-relative,
since its truth depends on the individual
to whom the first-person pronoun refers.
Expressions of personal preferences and
tastes are clearly relative in this manner.
Similarly, ethical statements or value
judgments often appear to vary across
individuals and cultures.

However, upon closer examination, it
becomes evident that many disagreements
concerning moral values, or distinctions
between good and bad and right and
wrong, arise from unresolved factual
disagreements rather than from purely
subjective differences. For instance,
two individuals who disagree about the
permissibility of abortion may, in fact,
agree on the moral wrongness of killing
a human being. Their disagreement may
stem from differing views regarding the
moral status or personhood of the foetus,
which is a factual or conceptual issue
rather than a purely subjective one.

The problem arises when the distinctive
features of such cases are ignored, and the
attitude “That may be true for you, but
not for me” is indiscriminately, applied
to disagreements that are not groumided
in subjective preférences. ot other clearly
contingent factors.This leads to the
mistaken belief that all truth is&e€lative.

The relativist position has been
challenged in several ways. One widely
discussed critique involves applying
relativism to itself. If the claim that “all
truth is relative” is, in fact, true, then it
must also be relative, which means that
those who maintain that truth is objective
are equally justified in holding their
position. Thus, relativism undermines its
own universal validity.

Critical thinkers should therefore resist
the myth of relativism and uphold the
objectivity of truth. If truth were entirely
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relative, the very project of analysing
and evaluating arguments with the aim
of avoiding error and arriving at truth
would be rendered meaningless. Even in
moral reasoning or in the case of speaker-
relative statements, critical thinkers can
and should examine arguments for logical
consistency. Many arguments advanced
in moral discourse, for example, contain
implicit inconsistencies or conflict with
underlying general principles that are
widely accepted and rarely questioned.

6.1.3.3 Scepticism

Irrespective of the objective and relative
notions of truth, the human mind has also
questioned its own eapacity to attain true
knowledge. The philosophical position that
is concerned with systematically doubting
knowledge 1s knownd@s scepticism.

In everyday life, we are often sceptical
in various situations. We may doubt when
someone /claims that something is the
cas€or 1s not the case, and we may seek
additional evidence before accepting such
claims. This kind of sceptical attitude is
desirable to a certain extent, as it helps
us avoid being easily persuaded and
safeguards us from becoming gullible.

However, scepticism as a philosophical
position concerning knowledge takes on
more serious and radical forms. Academic
scepticism doubts the human capacity to
know and holds that human beings cannot
attain certain knowledge. Pyrrhonian
scepticism, on the other hand, refrains
even from claiming that knowledge is
impossible. It maintains that we cannot
say whether we can or cannot have certain
knowledge at all, and therefore advocates
the suspension of judgement. Scepticism
can also be classified based on the scope of
doubt it introduces. Doubting knowledge
in a specific domain, such as science or
religion, is known as local scepticism,
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whereas doubting the possibility of
knowledge in all domains is referred to as
global scepticism.

What, then, can a critical thinker take
from scepticism? A sceptical attitude is
valuable for a critical thinker insofar as it
encourages the suspension of judgement
until sufficient evidence is available.
However, doubting the very capacity of
human beings to know would undermine
the purpose of critical thinking itself.
For if we conclude that knowledge is
impossible, the practice of critical thinking
loses its significance. Another constructive
contribution of scepticism lies in its role
in subjecting existing knowledge claims
to rigorous examination, with the aim
of identifying weaknesses and refining
them. In this sense, scepticism has
played a therapeutic role in the historical
development of human thought.

Next, we will examine how relativism
and scepticism, when taken to extreme
forms, can lead to a distegard for
facts and objective truth, even in areas
where conclusive empirical (evidence is
available. The followinggsection discusses
the phenomenon of post-truth, in which
opinions and subjectivesinterpretations
prevail over facts.

6.1.4 Post-truth

The term post-truth is defined by
the Oxford Dictionaries as relating to
circumstances in which objective facts are
less influential in shaping public opinion
than appeals to emotion and personal
belief. In such a context, people tend to
care less about factual accuracy, while
opinions, narratives, and emotionally
charged claims exert a powerful
influence on public thinking. The rapid
growth of technologically assisted

media has significantly contributed to

this phenomenon, as vast quantities of
opinions, interpretations, and unverified
narratives reach the masses with
unprecedented speed and frequency.

This shift has generated considerable
controversy, particularly in the political
sphere, leading to the emergence of
the expression “post-truth politics.” In
such contexts, factual accuracy is often
overshadowed by rhetoric, ideological
alignment, and emotional appeal. Critical
thinking therefore has a crucial role
to play in the so-called post-truth era.
By cultivating the ability to evaluate
evidence, distinguish facts from opinions,
and identify " umisleading narratives,
critical thinking “ehables individuals to
resist mianipulation ‘and misinformation.
This section introduges the learner to
thewkey, characteristics of the post-truth
phenomenon and highlights the importance
of critical thinking in responding to it.

6.1.4.1 What does the term post-
truth'refer to?

The term “post-truth” in the above-
mentioned sense was first used by the
Serbian—American  playwright  Steve
Tesich in his 1992 article “A Government
of Lies.” Tesich criticised the American
public for being submissive to the lies put
forward by the then administration and
for voluntarily choosing to live in a world
in which truth was no longer considered
important or relevant. The term appeared
again as the title of a book by Ralph
Keyes, The Post-Truth Era. Later, in 2016,
following several major political events
that attracted global attention, the Oxford
Dictionaries chose “post-truth” as the
Word of the Year. The term was defined
as “relating to or denoting circumstances
in which objective facts are less influential
in shaping public opinion than appeals to

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



emotion and personal belief.”” Since then,
post-truth has become a widely discussed
concept among writers, politicians,
philosophers, historians, policymakers,
and social commentators.

The post-truth phenomenon has been
described in various ways by academics
as well as social activists. Based on these
accounts, the main characteristics of the
post-truth era or post-truth phenomenon
may be identified as follows:

¢ loss of respect for truth and factual
accuracy

¢ indifference towards truth and

empirical evidence

¢ absence of concern for understanding
the world on the basis of facts

¢ lack of public condemnation when
authorities spread blatant falsehoods
that have been disproved by
substantial evidence

¢ blurring of the distinction’ between
fact-based truth and opinion

¢ preference for subjective
interpretations «and narratives,_ovef
objective fact$

¢ selective acceptance of facts that
confirm one's existingd prejudices
while rejecting those that challenge
them

¢ belief in "alternative facts" (often
expressed as "Those may be the facts
for you" or "These are the facts for
me"

¢ disregard for scientific evidence that
reveals inconvenient or undesirable
facts, such as the impact of
anthropocentric activities on climate
change

¢ belief in conspiracy theories
that explain complex or tragic
phenomena as the result of secret
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plots by powerful groups

Thinkers who have closely examined
the post-truth phenomenon observe that,
although politicians have long been known
to resort to lies and deceptive practices,
such actions were traditionally met with
public outrage and moral condemnation.
Until recently, respect for truth continued
to function as a normative ideal. However,
the last few years have witnessed a
noticeable shift in public conscience. Lies
and deceptive practices are no longer
consistently condemned, and those who
spread falsehoods often continue to
receive public support and defence. What
accounts for this) shift? The following
section explores some of the factors that
have contributed to the emergence of the
post-truth phenomenon.

6.1.4.2"What has led to the post-
truth phenomenon?

Influence of Postmodernism

Many scholars who engage with
the post-truth phenomenon argue that
its intellectual roots can be traced to
postmodern philosophy. Postmodernism
emerged in the second half of the twentieth
century and challenged dominant
ideologies as well as the control exercised
by powerful groups over knowledge,
including scientific knowledge. Post
modernism is notoriously difficult to
define, as it is not a single unified theory
but rather a collection of ideas and
critical attitudes developed by scholars
across disciplines such as literature, art,
philosophy, and cultural studies. It is
generally characterised by scepticism
towards grand narratives, rejection of a
single objective truth applicable to all,
and an emphasis on multiple perspectives,
interpretations, and culturally relative
narratives.
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Deconstruction, as developed by
Jacques Derrida, proposed that no
text possesses a single, fixed meaning
determined solely by the author. Instead,
texts are open to multiple interpretations,
none of which can claim absolute priority
over others. Meaning emerges through the
interaction between the text and the reader,
resulting in as many interpretations as
there are readers and interpretive contexts.
This approach, initially developed within
literary theory, was later extended to other
disciplines. Gradually, many aspects of
reality cametobetreatedas “texts” awaiting
interpretation. This intellectual move
contributed to the erosion of confidence
in the idea of a single, determinate truth.
What came to be regarded as the “true
interpretation” was often understood as
reflecting the interpreter’s personal beliefs,
value systems, political commitments, and
historical context.

Michel Foucault’s analyses of the
relationship between power and knewledge
further reinforced this shift. Aéeording to
Foucault, what is recognised as truth inany
given society or historical period is closely
linked to power structdres.” He argued that
dominant groups use institutional power to
shape discourses, legitimise certain forms
of knowledge, and marginalise of suppress
dissenting voices. Truth, inthis view, is
not merely discovered but produced and
regulated within systems of power.

These postmodern approaches have
been valuable in exposing hidden
assumptions, ideological biases, and
power relations that have long shaped
claims to truth. They have encouraged
critical reflection on authority, tradition,
and unquestioned certainties. However,
when these ideas are distorted or extended
beyond their appropriate scope, they
can foster attitudes such as “anything

goes,” “this is my truth,” or “no view

can claim greater validity than another.”
Consequently, while some scholars
argue that postmodern thought directly
contributed to the emergence of the post-
truth era, others adopt a more nuanced
position, suggesting that postmodern
ideas were often misinterpreted or
oversimplified. According to this view,
the post-truth condition results not from
postmodernism itself, but from its misuse
to undermine the very notion of objective
truth by overemphasising plurality,
narrative, and perspective.

Cognitive Biases

Another way, of understanding the
human inclinationy, towards narratives
rather than evidence-supported facts and
truth is through an examination of the
cognitive biases inhérent in the human
species.

The well-known historian and writer
Yuval Noah Harari, in his book 2/ Lessons
forthe2lst Century,argues thathumankind
has always lived in a post-truth condition
and that Homo sapiens is, in many ways, a
post-truth species that is highly skilled at
creating and believing fictions. According
to Harari, truth has never occupied a
central place in the priorities of Homo
sapiens. He maintains that humankind
often values power more than truth and
seeks control over the world rather than a
genuine understanding of it. From ancient
times, humans have been drawn towards
myths and religious narratives, frequently
without demanding trustworthy evidence,
and have often found comfort in illusion.

Harari illustrates how this tendency
was deliberately exploited during the Nazi
regime through the propaganda technique
often paraphrased as: a lie told once
remains a lie, but when repeated again
and again, it begins to be accepted as
truth. He also draws attention to similar
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techniques employed by commercial
enterprises, citing the example of Coca-
Cola advertisements. Such advertisements
portray consumers of the drink as energetic,
happy, and healthy, even though excessive
consumption of the product may adversely
affect health. Continuous exposure to these
messages conditions audiences to believe
the narrative presented, despite contrary
evidence.

Lee Mclntyre, in his analysis of the
post-truth phenomenon, refers to findings
from social psychology which suggest
that individuals experience psychological
discomfort ~when confronted with
information that conflicts with their
existing belief systems. In order to restore
a sense of cognitive harmony, people
often find it easier to reject or dismiss
disconfirming evidence rather than revise
their beliefs.

These features of human cognitive
processes have significantly contributed
to the emergence of the gpost-truth
phenomenon,  wherein  facts  afe
disregarded in favour of reinforcing pre-
existing beliefs, emotions, and vested
interests.

Advent of Techneolegy and
Information Explosion

The rapid growth of digital
technologies has profoundly transformed
the ways in which knowledge is
produced, disseminated, and consumed.
The internet, social media platforms,
and mobile technologies enable instant
communication and virtually unlimited
storage of information, resulting in an
overwhelming and continuous flow
of data. Multiple interpretations and
narratives of the same event now spread
rapidly across the globe. As individuals
are constantly exposed to these competing
narratives, they often become increasingly
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distanced from verifiable facts.

Prejudices and biases are easily
reinforced in this environment, as media
outlets frequently sensationalise news,
and social media algorithms, through
the personalisation of news feeds, tend
to expose users primarily to information
that aligns with their existing interests and
belief systems. Moreover, individuals and
groups seeking to spread misinformation
or manipulate public opinion increasingly
employ sophisticated technological tools
to achieve their objectives. As a result,
misinformation spreads faster than ever
before, making it increasingly difficult to
assess the reliability of evidence and the
credibility of sourees.

Thus, while the jadvent of digital
technology" thas democratised access
to information, it has simultaneously
intensified the challenges associated with
the post-truth phenomenon.

62:54Fhe Way Forward

The consequences of the post-truth
phenomenon are deeply concerning.
Distorted  facts and  widespread
misinformation can disrupt individual
lives, weaken social trust, and undermine
democratic institutions. Truth, therefore,
requires conscious safeguarding.
Addressing this crisis demands efforts
at two levels. One involves collective
action by institutions, authorities,
and media organisations. The other
concerns the precautions taken and the
intellectual preparedness of individuals
to avoid vulnerability to various forms of
information disorder.

Critical thinking plays a crucial role in
guiding the way forward. The cultivation
of certain intellectual virtues—cognitive
character traits that are conducive to
truth—enables individuals to minimise
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error, make informed decisions, and act
with rational conviction. The following
virtues are especially important:

L

Curiosity : This is the disposition
to wonder and to ask why things
are the way they are. It involves a
genuine motivation to gain a deeper
understanding of a topic, concept, or
event.

Intellectual autonomy: This is
the willingness and ability to think
independently. It encourages healthy
scepticism and discourages excessive
reliance on others for information.

Intellectual humility : This involves
awareness of one’s cognitive
limitations and  weaknesses—
recognising what one does not know,
which reasoning skills one lacks,
and the types of errors to which one
is prone.

Intellectual carefulness : This virtue
helps individuals recognise and
overcome their cognitive weaknesses
and avoid common reasofiing errots.

Attentiveness : Attentiveness allows
for sustained focus on ‘relevant
details, ensufing that important
information i8 not overlooked.

Recap

¢ Intellectual thoroughness

This is the disposition to pursue
deeper understanding and avoid
satisfaction with superficial
or cursory information. An
intellectually thorough person seeks
comprehensive insight rather than
quick conclusions.

¢ Open-mindedness : This involves
a willingness to consider alternative
viewpoints and revise one’s initial
beliefs when justified by evidence.

¢ Intellectual courage : This refers
to the readiness to accept personal,
social, or professional risks that may
arise froma sincere pursuit of truth.

¢ Intellectual * tenacity : This
virtue represents, persistence and
perseverance in the ongoing search
for truth, even.ifi the face of difficulty
or opposition.

In addition to cultivating these virtues,
individuals must devote sustained effort to
verifying information sources more care-
fully than ever before. The forthcoming
unit addresses the importance of infor-
mation literacy and introduces methods
for critically analysing various forms of
media and information sources.

Critical thinking values knowledge rather than mere opinions or beliefs.

Opinion may be grounded in faith, intuition, or instinct, but knowledge arises

from complete understanding.

Opinion is unstable and uncertain and may change through persuasion,
whereas knowledge is certain and cannot be shaken.

We should aim at attaining knowledge rather than merely developing an
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infinite number of opinions. We should rely not on opinions put forward
by others, but on knowledge expressed with conviction.

¢ Knowledge is justified true belief. A belief that is false does not count
as knowledge. A belief that is true by accident also does not count as
knowledge. Only true beliefs supported by proper justification qualify
as knowledge.

¢ Critical thinkers aim at truth and reject everything that merely “seems
like truth.”

¢ The correspondence theory of truth states that a statement is true if it
corresponds to reality and false if it does not correspond to reality.

¢ The coherence theory of truth states that a statement is true if it coheres
with an already accepted set of statements.

¢ The pragmatic theory of truth states that a statement,is true if the
information it imparts has desirable practi¢al,outcomes.

¢ Relativism is the view that truth/falsity"and right/Awrong‘are contingent
upon individuals, cultures, or contexts.

¢ When the relativist standpoint is extended to disagreements that are not
based on subjective preferences or other wellédknown contingent factors,
it leads to the myth that all truth is relative:

¢ The philosophical position“concerned with doubting knowledge is
known as scepticism.

¢ Academig scepticismpdoubts the human capacity to know anything with
certainty, whilefPyrrhonian scepticism refrains even from claiming that
knowledge 1s impossible.

¢ A sceptical attitude 1s desirable for a critical thinker in order to suspend
judgement until sufficient evidence is obtained. Scepticism can also
contribute by subjecting existing knowledge to in-depth examination to
identify inherent weaknesses and improve upon them.

¢ Post-truth is defined by the Oxford Dictionaries as relating to
circumstances in which people care less about objective facts or truth,
and where opinions and narratives exert a strong influence in shaping
public opinion.

¢ Reinterpretations of postmodern ideas, inherent psychological features
of human cognition, and the advent of digital technology have all
contributed to the emergence of the post-truth phenomenon.
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¢

The cultivation of intellectual virtues and the development of critical
thinking skills help individuals avoid vulnerability to various forms of
information disorder.

Objective Questions

10.

I1.

12.

Who is the author of Theaetetus?
What is the definition of knowledge according to Plato?

Which Greek thinker defined truth as “to say of what is that it is, and of
what is not that it is not”?

Who said, “Of all things the measure is Man, of the things that are, that
they are, and of the things that are not, that they are not™?

Which theory of truth states that aStatement is truesifit corresponds to
reality and false if it does not cotrespond to teality?

Which theory of truth states that@statement 4s true if it coheres with an
already accepted set of Statements?

Which theory of truth statesdhat a statement is true if the information it
imparts has desirable practical outcomes?

Which philosophical,position argues that truth/falsity and right/wrong
are contingentpon individuals and cultures?

What term is usedfto describe the philosophical position that doubts
knowledge or the human capacity to attain knowledge?

Which word was chosen as the Word of the Year in 2016 by the Oxford
Dictionaries?

What is the name for the phenomenon characterised by the preference
for subjective interpretations and narratives over objective facts?

Which postmodern thinker is associated with the theory of
deconstruction?
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Answers

1. Plato 7. Pragmatic theory

2. Justified true belief 8. Relativism

3. Auristotle 9. Scepticism

4. Protagoras 10. Post-truth

5. Correspondence theory 11. Post-truth

6. Coherence theory 12. Jacques Derrida
Assignments

1. Distinguish between opinion and knowledge.
Explain the definition of knowledge as justified true belief.
Discuss the major theories of truth.

Examine the philosophical positions of relativism and scepticism.

=

“Post-truth refers to circumstane€s inwhich objective facts are less influential
in shaping public opinion than appeals to emotion and personal belief.”
Explain this statement.

6. Give a brief accountgofithe major factors that led to the emergence of the
post-truth phenemenon.
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Information Literacy and
Media Analysis

UNIT

Learning OQutcomes

Upon completion of this unit, the learner will be able to:
¢ understand the importance of information literacy
¢ analyse information obtained from different media
¢ detect various forms of misinformation and disinformation

¢ cvaluate the credibility of content and information sources

Prerequisite

Today, we live in thel*ififormation age’. Throughout the day, we encounter various
kinds of information from radio, television, the internet, newspapers, magazines,
and message boards, among others. The amount of information available is so
vast that we are often persuaded to shut down our intellectual filters and fall into
the habit of passively absorbing the data with which we are confronted. On the
other hand, the public sphere is filled with misinformation in this post-truth era.
Politicians spread lies as facts and dismiss facts as lies. Social media allows for
the production and sharing of fake news faster than ever before. We often find
ourselves imprisoned in echo chambers, where we are not exposed to anything
beyond our own beliefs. Conspiracy theorists sow seeds of distrust in scientific
explanations. The knowledge ecosystem around us seems more hostile than ever.
This unit discusses how critical thinking helps us navigate cautiously within the
contemporary information space.
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Key themes

Misinformation, Disinformation, fake news, propaganda, echo chambers, conspiracy

theory, credibility, internet literacy

Discussion

6.2.1 Information Literacy

Information literacy is defined as the
ability to recognise when there is a need for
information, to identify, locate, and access
relevant information from the plethora of
sourcesavailable, to evaluate the credibility
of the information accessed, and to apply
that information to solve problems and
arrive at informed decisions. Information
literacy is an essential skill that empowers
and encourages individuals to engage
cautiously with the ever-expanding realm
of information. It goes beyond the mere
act of passive information retriéval and
involves a multifaceted underStanding of
the retrieved information, including( tts
context, credibility, and relevance.

In today’s data-driven _world™or
knowledge - based econemy, information
literacy must be fostered so that individuals
can navigate the vast amoufits of data
bombarding them from Vvarious media
and effectively reject different forms of
misinformation. An information-literate
individual is not merely a consumer of
information but also an active participant
in the creation and dissemination of
information. Such an individual recognises
the ethical dimensions of information
use and contributes meaningfully and
responsibly to broader intellectual and
social discourse.

Information literacy in the digital
age is a dynamic skill that evolves
alongside technological advancements. It

requires adaptation to new data formats,
information sources, and communication
channels. The spread of digital media
technologies has facilitated almost
constant access to information on nearly
any topic. At first glance, this appears to
be an immensely, enriching development
for humanity. However, the effective use
of available information demands skills
that enable individuals not only to access
relévant, informationbut also to critically
engage with and evaluate that information.

It is well known that social media
platformsthave emerged as major sources
of‘information within today’s information
ecosystem. While this has made it easier
to disseminate information rapidly across
geographical and social boundaries,
it has also raised serious concerns
regarding the dynamic nature of social
media, which often favours the spread
of misinformation and disinformation.
Therefore, if we are to rely on information
provided by new media, it is vital that
we possess the necessary skills to assess
the quality, reliability, and credibility of
such information. Information literacy
equips us to critically engage with the
overwhelming abundance of information.

It must be noted that the harmful
effects of data disseminated through
social media—especially on children and
young people—have led many scholars in
recent years to emphasise the urgent need
to include contemporary media literacy
education within academic curricula.
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6.2.2 Media Analysis

Contemporary media, in its various
forms, has become a powerful force
in everyday life. This highlights the
importance of developing essential
skills to critically analyse and evaluate
different kinds of media. Media literacy
is the commonly used term that refers
to these skills, and media analysis forms
an integral part of media literacy. Media
analysis refers to the processes and skills
through which different media sources are
examined, interpreted, and evaluated. Why
do we need such skills? The following
discussion offers a brief account of how
media functions, helping us understand
the necessity of developing media literacy
and practising media analysis.

The word media is the plural form of
medium, which is derived from the Latin
word medius. Several familiar words—
such as mediate, medieval, mediocre,
and median—share this origin. All'these
terms commonly refer to /something
that stands in the middle/ Just as a
mediator resolves conflicts between two
parties by facilitating communications
contemporary media functiens as an
intermediary between_individuals and the
events occurring in the wider world. For
instance, news media enable§ us to learn
about events taking place far beyond our
immediate surroundings.

However, media cannot always be
trusted as entirely objective or faithful
reporters of events. News media may
prioritise  particular  interests  over
accurately informing the public about
events in their true intensity and relevance.
A widely accepted view regarding news
media is that the information it presents
is often “constructed” according to the
social, political, historical, and economic
interests of funding agencies, institutions,
and reporters. Media organisations select
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and report events based on considerations
such as “what makes the news” and “what
does not make the news.” They arrange
and present reports in ways that maximise
audience appeal, often framing events to
elicit specific reactions from the intended
audience.

The features of social media further
intensify this problem by repeatedly
exposing users to information similar to
what they have previously viewed, liked,
shared, or posted. As a result, individuals
gain access not to a comprehensive
picture of reality but to a filtered version
shaped by their preferences and biases. As
Walter Lippmann aptly observed, “When
distant, unfamiliar, and complex things are
communicated to great masses of people,
the truth'suffers a considerable and often
radical distortion. The complex is made
over into the simple, the hypothetical into
the dogmatic, and the relative into the
absolute.”

Activity : Try to find out how different
television news channels or newspapers
report the same recent event.

¢ Compare the headlines or captions
and observe differences in emphasis.

¢ Compare the placement of the report
within each channel or newspaper
and examine how this positioning
reflects its perceived importance.

¢ Observe differences in the depth of
coverage and contextual explanation.

¢ Examine the inclusion or exclusion
of specific details and whether the
event is discussed within a broader
social or political context.

¢ Identify differences between the
information presented and the
manner of its delivery. Is there
visible involvement of the reporter,
anchor, or writer? Is there any
overt expression of bias, opinion,
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or speculation instead of neutral
reporting?

¢ Compare the language used and
detect  ambiguity, vagueness,
stereotyping, or emotional appeal.

¢ Finally, consider how readers or
viewers might respond to each
report.

The above activity clearly demonstrates
the need to cultivate information literacy
in general and specific analytical skills
for evaluating media content. Critical
thinking plays a crucial role in remaining
alert to the functioning of contemporary
media. Critical thinking skills enhance our
ability to engage with media effectively,
responsibly, and intelligently.

The following section of this unit
introduces learners to various forms
of information disorder present in the
contemporary information ecosystem.
Strategies for assessing the credibilityrand
reliability of information sourceés will also
be discussed.

6.2.3 Different kinds of
Information Pisordek

The contemporary world, deeply
affected by the post-truth phenomenon,
witnesses the spread of fabricated and
distorted information at an unprecedented
rate. The advent of digital technology and
the emergence of artificial intelligence
have enabled those in positions of power
to familiarise the general public with the
information they wish to disseminate,
often in ways that serve their own
interests. Information literacy and media
literacy in the present context therefore
require familiarity with, and the ability
to detect, various kinds of information
disorder. This section provides the learner
with a brief account of some major forms
of information disorder.

Misinformation and Disinformation

Misinformation involves the
dissemination of false or inaccurate
information by an individual or an
organisation under the mistaken belief
that the information being shared is
accurate. In such cases, the individual or
organisation is itself misinformed. They
do not deliberately spread inaccurate
information with the intention of
misleading or manipulating others to
achieve specific outcomes.

Disinformation, on the other hand,
refers to the deliberate dissemination
of false information. The individual or
organisation spreading disinformation
does so, with the knowledge that the
statements hare false! This practice is
closely, related, to lying, and those who
engage im, disinformation can be held
morally and ethically accountable. It is
important to note that disinformation often
leads todmisinformation. An individual
or organisation may intentionally spread
falsehoods, which are then believed to
be true by others and further circulated
among the public, thereby amplifying the
spread of misinformation.

Rumour Bombs

Rumours are reports or claims whose
truth value is uncertain or doubtful. They
are often accompanied by fragments
of factual information, but they rely on
weak or flawed reasoning to arrive at
conclusions that go beyond the available
evidence. Rumours frequently employ
ambiguous or vague language, enabling
individuals to interpret the information in
ways that align with their own preferences
or expectations. Rumours cannot be
equated with lies, as they may later turn
out to be true if supported by sufficient
evidence.
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The primary concern with rumours lies
in their rapid and uncontrolled spread.
They circulate easily from person to
person, particularly among those who are
inclined to believe that the report is true.
This process creates a widespread belief in
the absence of adequate evidence. When
rumours are strategically disseminated
through mass communication platforms
by interested parties with the aim of
creating confusion, doubt, false belief,
or disbelief among the public, they are
likened to the dropping of bombs, hence
the term “rumour bombs.”

An example of a rumour can be
illustrated as follows: Suppose a celebrity
is questioned by an investigation team
in connection with a case that has
attracted significant public attention.
The questioning may be merely for
clarification to assist the investigation.
However, individuals who dislike the
celebrity and wish to see them convicted
may circulate rumour bombs that gefierate
confusion regarding the celebrity’s alleged
involvement in the case.

Fake News

Fake news is a form of.disinfermation.
It is also referred to-asfalse news or junk
news. Fake news contains «ore false
statements—events that“mever occurred
or entities that do not exist. It may
include fragments of factual information,
but unlike rumours, fake news is not
merely an ambiguous interpretation or
poorly reasoned inference. It explicitly
incorporates falsehoods.

Fake news differs from a simple lie.
A lie is a single false statement, whereas
fake news is a fabricated story or report
that may consist entirely of false claims
or a mixture of true and false elements.
Fake news often appears to be grounded in
real events but is deliberately distorted to
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promote a particular agenda. It mimics the
form of legitimate news while containing
misleading, deceptive, or incorrect
information.

An example of fake news would be a
claim based on a photograph showing
empty seats at an event held in one
auditorium, which is then falsely used
to assert that very few people attended a
different event held at another time or at a
different venue.

Biased claims

Bias refers to an unfair inclination
either in favour of or against a person,
group, or beliefy system. It involves
assigning disproportionate weight to
certain perspectives and is characterised
by _inaccuraey, prejudice, and closed-
mindedness. “Explicit bias refers to
attitudes that individuals consciously hold
or openly express. Implicit bias, however,
operates below the level of conscious
awareness and nonetheless influences how
individuals perceive and treat others.

Confirmation bias is a particularly
significant form of bias. It refers to the
tendency to selectively accept, notice, and
remember evidence that supports one’s
pre-existing beliefs while disregarding
evidence that challenges them. Many
claims circulated by individuals and
organisations  through  contemporary
media are grounded in explicit or implicit
biases. As recipients of information, we
too tend to favour claims that reinforce
our existing beliefs.

For example, if an individual harbours
bias against a particular political ideology,
they may readily accept unverified news
portraying a member of that political
party as a criminal, without subjecting the
information to critical scrutiny.
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Propaganda

Propaganda refers to the systematic
and deliberate effort by individuals or
organisations to influence and manipulate
the beliefs, attitudes, and actions of
others. It involves the dissemination of
information—including rumours, lies, and
fake news—with the explicit intention
of persuasion. In the digital age, mass
media, particularly in its technologically
sophisticated forms, enables propaganda
to reach a vast audience with remarkable
speed.

What distinguishes propaganda from
the ordinary exchange of information is
its deliberate intent and strong emphasis
on manipulation. Propagandists typically
pursue specific political, ideological,
or economic goals by shaping public
perception. An example of propaganda
would be an opposition political party
employing various media strategies to
portray the leaders of a ruling patty as
corrupt or as implementing policies
harmful to social harmony, thereby turning
public opinion against the ruling party.

Epistemic bubbles

An epistemic “bubble is ja social
structure in  which individuals are
exposed to a limited range of information
while challenging or contradictory
viewpoints are systematically filtered
out. This phenomenon may occur due to
the social connections that individuals
have, the algorithmic curation of social
media platforms, or the self-selection of
information sources as part of one’s media
consumption habits. These factors lead
to a lack of diverse perspectives, and an
individual effectively remains within a
bubble filled with one-dimensional views.

For example, the newsfeeds of social
media platforms repeatedly display

content similar to that with which users
have previously engaged. The frequency
with which we read articles or watch
videos aligned with a particular standpoint,
as well as the amount of time we spend on
such content, determines the information
that continues to appear in our newsfeeds.
This process keeps individuals confined
within an epistemic bubble in which
alternative perspectives are excluded.
Another way of becoming enclosed within
an epistemic bubble in everyday life is
through social interactions. If individuals
are predominantly connected to others
who share similar stances on social or
political issuesgthey may remain unaware
of alternative viewpoints and continue
within the bubble until they are exposed
to new ‘oricontrasting information.

Echorehambers

Epistemi¢c bubbles are often formed
unintentionally or as a result of the
automated functioning of digital media.
Such“bubbles tend to collapse when
individuals are exposed to previously
unavailable or unencountered information.
This distinguishes epistemic bubbles
from echo chambers, in which alternative
viewpoints are actively discredited or
systematically prevented from reaching
the audience.

While members of epistemic bubbles
lack exposure to relevant counter-
evidence, members of echo chambers
are deliberately conditioned to distrust
all opposing views. In epistemic bubbles,
alternative voices are absent due to gaps
in coverage, whereas in echo chambers
they are actively undermined. Members of
echo chambers are repeatedly exposed to
selective evidence supporting a particular
position, thereby reinforcing their existing
beliefs. At the same time, they are
encouraged to assign low credibility to
information originating from outside the
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chamber.

As a result, it is often said that while
exposureto adifferentkind ofargument can
burst an epistemic bubble, such exposure
may instead strengthen the walls of an
echo chamber. Both epistemic bubbles
and echo chambers differ fundamentally
from healthy epistemic networks, which
provide a continuous flow of counter-
arguments and opposing evidence. Such
networks ensure that no single perspective
goes unchallenged or unexamined.

Conspiracy theories

Conspiracy theories attempt to explain
certain events—typically harmful, tragic,
or unsettling—as the outcome of the
deliberate actions of a powerful group.
Such explanations systematically reject
all evidence offering alternative accounts
and label it as propaganda produced by the
very group alleged to be responsible.

It is true that humanity has encountered
real conspiracies throughout history. Somé
conspiracies have successfully concealed
the truth of events for extended periods and
replaced them with misleading natratives;
while others have eventually.been exposed
and dismantled. Howewvér, in the present
context, the term conspiragy theory
refers to claims assertinggthefexistence of
conspiracies where none actually exist.

These conspiracy theories tend to
follow a similar pattern. They identify
certain  individuals or groups as
conspirators allegedly pursuing malicious
goals, devising secret plans, and executing
them by exercising power to suppress the
truth and mislead the public. Conspiracy
theorists employ interpretive frameworks
that present themselves as uniquely
enlightened individuals who have escaped
manipulation, often portraying others as
trapped within “echo chambers.” In doing
so, they depict themselves as those who
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have uncovered hidden truths by exposing
the supposed schemes of powerful actors.

An example ofa conspiracy theory is the
claim made by certain oil companies that
reject the scientific explanation of climate
change as being caused by anthropogenic
activities. These companies argue that
scientific accounts of climate change
are merely conspiracies orchestrated by
powerful groups controlling knowledge
production and dissemination.

6.2.4 Evaluating the
Credibility of Information

In the preceding section, we explored
different forms of vinformation disorder
that wedmnight encounter in the knowledge
ecosystem of the contemporary world. We
new meve onito disc€uss a few strategies
that we can adoptto assess the credibility
and reliability of the content and sources
of various/ kinds of information that we
receive,

6.2.4.1 Evaluating the Credibility
of Content: Some General Rules

What makes some data more or less
credible or reliable than others? We can
ask three questions with respect to the data
we confront in order to ascertain its value:

1. Does the data conflict with our
personal observations?

2. Does the data conflict with our
background information?

3. Might the data reinforce our
biases?

Our own observations provide us
with one of the most reliable sources of
information about the world around us. It is
therefore reasonable to be sceptical about
any piece of information that contradicts
what we observe directly or what we
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remember as having been observed
directly. However, it should be noted that
observations are not infallible. Physical
conditions such as poor lighting, noise,
and distance can affect our observations.
Physiological conditions such as tiredness
or illness can also influence how we
observe or recollect events. Similarly,
psychological factors such as personal
interests and biases affect our perceptions
and, consequently, the judgements we
base on them. Moreover, even when
we have had accurate observations,
our recollection of them at a later time
may not be fully accurate. Memory
can be deceptive. Critical thinkers are
therefore often alert to the possibility
that what they remember as having been
observed may not exactly correspond to
what they originally observed. Despite
these limitations, firsthand observations,
though not infallible, remain one of the
best sources of reliable information, and
information that contradicts them is a
strong candidate for serious doubf.

We all possess a vast amount
of background information—the
accumulated body of.beliefs that includes
facts acquired dirgetly through personal
observation as well asdindirectly from
others. Such information is referred to
as “background” because we may not
be able to identify the exact source from
which each piece was obtained. These
beliefs have been accumulated gradually
as we began to experience and understand
the world around us, and they continue
to be revised in light of new experiences.
Data that conflict with this background
information are also candidates for doubt.
In fact, without sufficient background
knowledge in a particular discipline, it
becomes difficult to assess and evaluate
the credibility or reliability of new
information encountered within that
domain. A critical thinker examines new
data in the light of existing background

knowledge, while at the same time
remaining open to the possibility that one’s
background information itself may require
revision when convincingly disproved by
new evidence.

Data that conflict with our background
information may justifiably be treated
with suspicion. However, this does not
imply that all data that align with our
background beliefs should be accepted
uncritically. At times, new information
merely reinforces our existing biases, and
we may be inclined to accept it precisely
because it conforms to our prior beliefs.
We may unconsciously follow the maxim
“friends can donoe wrong, and enemies can
do no right,” leading us to readily believe
information that portrays individuals
or organisations we already dislike in a
negative light, while@ccepting favourable
portrayalshof those we already support.
Critical thinkers must resist allowing
such biases and prejudices to perpetuate
themselves.

6.2.4.2 Evaluating the Credibility
of Content: Rhetorical Devices

The information that we receive
may contain rhetorical devices that
psychologically compel us to believe it.
Rhetorical devices can strengthen a case,
and skilled writers and speakers often
employ them effectively. However, the use
of rhetorical devices to persuade people to
accept claims for which sufficient evidence
is lacking is not commendable. The post-
truth era is characterised by the extensive
use of such devices by individuals and
groups seeking to confuse the public and
influence beliefs and actions.

We fall short of being critical thinkers
if we allow our beliefs and attitudes to be
shaped primarily by the rhetorical force of
words or phrases rather than by evidence
and sound reasoning. Awareness of the
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psychological and emotional nuances
of language reduces our susceptibility
to manipulation by writers or speakers.
Therefore, it is beneficial to familiarise
ourselves with common rhetorical devices
so that we can recognise them in the
information we encounter and avoid
being unduly influenced by them. Some
rhetorical devices are listed below.

Euphemism and Dysphemism

A euphemism is a positive or neutral
expression used in place of something
that carries negative connotations.
Euphemisms are often employed to soften
the sensitivity of certain topics. Saying
“collateral damage” instead of “civilian
casualties” 1is a common example.
However, euphemisms can also be used
to whitewash wrongdoing by making
harmful actions sound better or less
severe, and critical thinkers should remain
alert to such usage.

A dysphemism is used when ofie wishes
to produce a negative effect with respect£o
something or to reduce the positive effect
that something has. Forgexample, eating
“animal flesh” anddeating “meat” imean
the same thing, but the former can be used
as a dysphemism to make the act appear
more cruel or disturbing. News reporters
or politicians engaged in oral campaigns
often use dysphemisms when they aim
to evoke dislike towards something or
someone in the minds of the public.

Downplayers

Downplayers are expressions that
help make things or persons appear less
important or significant than they actually
are. For example, the sentence “Don’t
mind what Mr. X says; he is just another
so-called activist” makes Mr. X appear
insignificant. Critical thinkers should be
careful not to ignore important information

SREEN: w

BLOCK - 6

merely because downplaying expressions
are present in the reports they hear or read.

Stereotypes

Stereotypes are beliefs about the
attributes of a social group. They may
be positive or negative. If one holds a
positive stereotype about a group, one
may tend to view any member of that
group positively. Similarly, if one holds a
negative stereotype about a group, one’s
views about any member of that group
may be coloured negatively. Stereotypes
are unwarranted generalisations, and a
moment of reflection can reveal their
inadequacy. However, we often fall
prey to speakers ‘om, writers who employ
stereotypical expressions to persuade us
to accept their point of view.

Innuendo

Innuendo uses the power of suggestion
to portray someone or something in a
negative light. Unlike dysphemism,
it does not explicitly use words with
negative connotations. Instead, it relies
on structuring a phrase in such a way
as to insinuate something derogatory.
For example, X asks Y, “Is Z telling the
truth?” Y replies, “Yes, this time.” Here,
Y creates the impression that Z usually
lies but has told the truth on this occasion,
even though the literal meaning is merely
that what Z said this time is true.

Loaded questions

A loaded question presupposes
something that is not explicitly stated. For
example, the question “Why has Mr. X
committed this crime?”” implies that Mr. X
has indeed committed the crime and that
only the reason remains to be discovered.
Even if the addressee responds, “I do
not know,” it may be interpreted as
agreement with the presupposition that
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Mr. X committed the crime, while merely
expressing ignorance about the reason.

Proof surrogates

Proof surrogates suggest that evidence
exists for a claim without actually
presenting or citing such evidence.
Phrases such as ““it is obvious that,” “as we
all know,” “studies show,” and “informed
sources say” imply the presence of
proof, even though no explicit reference
is provided. Many reports, debates, and
public speeches employ these phrases.
Critical thinkers should take care not to
accept claims solely on the basis of such
expressions.

Repetition

The technique of repetition—making
the same point repeatedly at every
available opportunity—is also acommonly;
used rhetorical device. Advertisers and
politicians frequently employ repetition.
Repeated exposure to certain statements
can dull our critical facultiestand lull us
into believing them merely \because“we
have become accustomed 10, hearing
them. This is why iti§ often said that“alie
often told becomes the truth.” However,
a critical thinker should remember that a
claim that lacks evidence does ot become
justified simply through“repetition. A
statement that i1s unwarranted at its first
appearance will remain unwarranted even
at its hundredth appearance if it continues
to lack evidence.

Many more rhetorical devices exist,
and only a few have been mentioned here.
It should be noted that these devices are
heavily relied upon by individuals or
institutions that seek to divide people.
Such devices are often used to portray
certain groups as suspicious or evil, to
foster xenophobia, and to stimulate fear,
resentment, and hatred. These rhetorical

strategies are among the most important
tools of deceivers and manipulators. One
of the central tasks of critical thinking is
to recognise these devices and understand
the purposes for which they are used.

6.2.4.3 Evaluating the Credibility
of Content: Logical Fallacies

Many arguments that we confront may
contain formal or informal fallacies, either
deliberately or unknowingly committed
by writers or speakers. Affirming the
consequent and denying the antecedent
are common formal fallacies. Hasty
generalisations, appeals to the populace,
straw man arguments, ad hominem
arguments, red * herrings, irrelevant
conclusions, false “dichotomies, false
causes, appeals to inappropriate authority,
slippéty,, slopes, equivocation, and the
fallacies of composition and division are
common informal fallacies often detected
in public/ debates and social media
discussiens. A proper understanding of the
structure and nature of these fallacies can
help in identifying and rejecting invalid
and unsound reasoning.

6.2.4.4 Evaluating the Credibility
of Sources

We now turn from the evaluation of the
credibility of contentto the evaluation ofthe
credibility of sources of information. We
usually find some sources of information
credible and others not. However, such
discrimination may not always be rational.
Here, we will look at certain factors that
help determine the degree of credence we
should give to a source of information.

Individuals as Information Sources

An individual or group of individuals
who will gain from our belief in certain
information is called an interested party.
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On the other hand, an individual or group
of individuals who has nothing to gain
from our belief in certain information is
called a disinterested party. Information
retrieved from interested parties should
be viewed with greater suspicion than
information retrieved from disinterested
parties.

We often judge the credibility of
individuals based on their physical
appearance and other characteristics.
However, gender, age, ethnicity, physique,
and similar traits do not constitute
reliable evidence for trustworthiness. The
occupation of an individual may indicate
the knowledge or skill that the individual
possesses in relation to a particular field,
but it does not ensure the individual’s
moral traits, such as truthfulness or
honesty. Many people claim that they can
assess a person’s credibility by looking
into the person’s eyes. This may happen to
be correct in a few cases, but such methods
are not reliable ways of evaluatingrthe
trustworthiness of informationgources.

Information received from experts is
generally more crediblesthan mformation
received from non<experts. But howrdo
we judge a person/s expertiSe? Education,
experience, accompliShments, reputation,
and position are important facters that help
determine expertise in a particular domain
of knowledge. However, in contemporary
society, expertise can sometimes be
“bought” or “fabricated.” Individuals
whom we consider experts due to their
education, accomplishments, or reputation
may not always be genuine experts. They
may have used power or money to present
themselves as experts. It should also be
noted that even a genuine expert may
at times provide unreliable information
if that person has become an interested
party. Experts within the same field may
also disagree with one another. In such
cases, we should be careful and patient,
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gathering as much evidence as possible
before concluding that one expert is more
authoritative or less mistaken than others.
Finally, many people mistakenly regard
experts in one field as experts in other
related or unrelated fields. Information
we receive about a topic in field A from
a person who is an expert in field B is not
necessarily more credible or reliable than
information received from a person who is
not an expert in either field.

News Media

Not all news media function solely
to serve the public interest. Many news
outlets are profit-making enterprises that
raise revenue through paid subscriptions
and adyertising. The number of viewers
or readers thus becomes a crucial factor
forsthem. Explicitly #eporting falsehoods
can reduce viewership, but open and
unbiased Tteporting of facts may also
disappoint/ certain segments of the
audienced  Consequently, even major
news outlets sometimes adjust their
teporting by placing greater emphasis on
information that appeals to viewers and
less emphasis on information that may not
attract attention. News media may also
surround or intertwine factual reporting
with sensational commentary in order to
engage or retain audiences.

Moreover, the internet has enormous
potential to spread misinformation.
Information obtained from the internet
should therefore be evaluated with
particular caution. Apart from the websites
of established news organisations, the
internet hosts content produced by
individuals and groups, as well as fake
versions of genuine news outlets. The
situation has reached a point where
virtually anyone can publish anything
online.

Critical thinkers should be aware that
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the production of news is influenced by
many factors beyond the intention to
publish or broadcast facts. They should
also recognise the human tendency
to attach greater weight and credence
to information that aligns with one’s
preconceptions. One practical strategy
is to follow news from multiple sources,
as different ways of reporting the same
event encourage the active use of critical
faculties. Awareness of the internet as a
reservoir of misinformation is crucial.
Resorting to fact-checking organisations
is essential before accepting information
that appears randomly on screens. Paid
subscriptions to reputable news sources
are generally more likely to provide
reliable content than freely available,
unverified material.

Social Media

Social media platforms such as
Facebook, Twitter, WhatsApp, Instagram,
YouTube, Pinterest, and Tumblrearer no
longer used merely for entertaitment and
recreation. They have emergedas important
sources of news. Reports, photographs,
and videos posted bydindividual users on
social media often iifluence how a country
understands—or misundefstands——a news
event. Unfortunately, in this post-truth era,
vast amounts of misinformation circulate
on social media. These platforms have
been exploited by many to shape public
opinion by spreading misleading or false
news reports, as well as manipulated
photographs and videos. Social media also
contribute to the formation of epistemic
bubbles and echo chambers.

Our interactions with content on social
media platforms—such as which posts
we click on, our past click behaviour
and search history, the amount of time
we spend on different content, and the
comments, shares, and other forms of
interaction we engage in—are analysed

by the platforms. This analysis determines
the type of content to which we are
subsequently exposed. If this occurs
merely due to the algorithmic functioning
of the platform, we find ourselves within
epistemic bubbles. If, however, this occurs
due to the active intervention of external
agencies, we may be trapped within echo
chambers. In any case, the wisest course
of action is to avoid depending entirely on
social media newsfeeds for information
and to cross-check whatever information
we receive through social media with
other, more reliable sources.

Visual and Auditory Information

Firsthand photegraphs and videos of
events are, to some extent, more reliable
than those, obtained from secondary
sources. However, if'the individuals who
capture “such material are themselves
biased, the way in which the event is
recorded may be affected. Moreover, the
same phetograph or video may be subject
to multiple interpretations. With recent
technological advancements, photographs
and videos can also be artificially created
or digitally manipulated. Audio clips can
likewise be fabricated in various ways.
Even the voice of a speaker can now be
altered to resemble that of another person
using new technologies. Experts may be
able to distinguish between genuine and
fake visual or auditory material, but the
general public may lack such expertise.
As critical thinkers, we should be aware
of these possibilities of deception and
should consult credible authorities or
experts to assess the authenticity of visual
and auditory evidence before accepting it
as reliable.

Wikipedia
We often rely on Wikipedia—the

popular online non-profit encyclopaedia—
when searching for information on a topic.
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However, the structure and content of
Wikipedia are largely determined by its
users. Although information from across
the world appears quickly on Wikipedia, it
cannot always be considered fully reliable,
as content can be edited by virtually
anyone. Consequently, many Wikipedia
articles contain factual errors, omissions,
or citation problems. For authoritative
information, it is advisable to consult
more reliable reference works, such as the
Encyclopaedia Britannica.

Blogs

Blogs are individual  websites
maintained by individuals or institutions
and made accessible to the public. There
are blogs devoted to specific subject
areas, covering almost every imaginable
domain of information. However, blogs
that are not managed by credible and
responsible individuals or institutions are
often sources of misinformation. Caution
should therefore be exercised whenselying
on blogs, and information obtdined from
them should be verified through other
trustworthy sources.

Fact-checking

The growing volume of misinformation
spread through various media platforms
has compelled genuine 4seéekers of truth
to develop fact-checking methods, often
supported by technology. Many dubious
reports can be verified using fact-checking
organisations such as  FactCheck.
org. However, fact-checking websites
themselves may reflect the biases of their
founders or sponsors. As a result, meta—
fact-checking  practices—tact-checking
the fact-checkers—have also emerged as
a necessary precaution.
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6.2.5 Internet Epistemology
and Internet Literacy Skills

The increasing popularity of the
internet as a source of information within
the contemporary knowledge ecosystem,
coupled with the troubling reality that
this highly accessible, efficient, and rapid
medium has also become a major vehicle
for misinformation, has led scholars to
engage in extensive debate on the subject.
The term internet epistemology has been
coined to refer to studies that examine the
functional and informational properties
of the internet as a knowledge space. The
functioning ofithe web, the peculiarities
of search enginesy and the relationship
between, information seekers and digital
information ~ sources have become
impertant themes of inquiry.

The growing dependence on the
internet as an information space has made
it necessary to reflect on the skills required
to wnavigate, ecvaluate, compare, and
synthesise online information effectively.
These competencies are collectively
referred to as internet literacy skills.
Critical thinking must continuously adapt
in the modern era to address the distinctive
features of the internet. It should aim
to apply rational insight and cognitive
skills to interpret online data, distinguish
accurate information from inaccurate
information, and separate epistemically
useful information from epistemically
useless information.

Learners are therefore encouraged
to engage more deeply with internet
epistemology and internet literacy skills,
alongside other critical thinking strategies,
in order to function -effectively as
responsible contributors to the knowledge
ecosystem of the contemporary world.
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Recap

¢ Information literacy is the ability to recognise when there is a need for
information, to identify, locate, and access relevant information from the
plethora of sources available.

¢ Information literacy also encompasses the ability to evaluate the credibility
of the accessed information and to apply that information to solve problems
and arrive at decisions.

¢ Information literacy needs to be fostered so that individuals can navigate the
data bombarding them from various media sources and reject different kinds
of misinformation.

¢ * The word media is derived from the Latin word meédius. Just as a mediator
tries to resolve conflicts between two parties by developing a smooth channel
between them, contemporary media act as intermediaries between us and the
world of events occurring around us.

¢ Media analysis refers to the processdand skills by whieh various media of
information are analysed and evaluated.

¢ The present world, known to be ‘affected by the post-truth phenomenon,
witnesses the spread of fabricated and\distorted information at a higher rate
than ever before.

¢ Misinformation involves the spreading of false or inaccurate information
while mistakenlysbelieving that the‘shared information is accurate.

¢ Disinformation is the'déliberate spreading of falsehood.

¢ Rumours are reports Or claims of uncertain or doubtful truth, often
accompanied by pieeés of fact.

¢ Fake news, also known as false news or junk news, mimics real news in
form but contains misleading, deceptive, or incorrect information.

¢ Bias refers to the inclination for or against a person, group, or thought system
in a way that is unfair.

¢ Bias denotes disproportionate weight given to a person, group, or thought
system and is characterised by inaccuracy, prejudice, and closed-mindedness.

¢ Propaganda is the systematic effort of certain individuals or organisations to
influence and manipulate other people's beliefs and actions.

¢ In epistemic bubbles, other voices are not heard due to coverage gaps, while
in echo chambers, they are actively undermined.
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¢ Conspiracy theories attempt to explain certain events (mostly harmful
or tragic) as the results of the actions of a specific group when, in fact,
such a conspiracy or group of conspirators does not exist.

¢ Information that conflicts with our personal observations and
background information, and that reinforces our bias, is less credible.

¢ The post-truth era features extensive use of rhetorical devices by
individuals who wish to confuse the public and influence beliefs
and actions. Awareness of the psychological and emotional nuances
of language reduces the chances of being manipulated by writers or
speakers.

¢ A proper understanding of the structure and nature of formal and
informal fallacies helps in identifying and rejecting invalid and
unsound reasoning.

¢ Information retrieved from interested parties should be, viewed with
greater suspicion than information retrievedfrom disinterested parties.

¢ Information received from experts issgénerally more credible than that
received from non-experts.

¢ Ciritical thinkers should be aware that the preparation of news depends
on many forces besides the.desire to, publish©r broadcast facts.

¢ Social media contribute to epistemic bubbles and echo chambers.

¢ The increase in the amount of misinformation spread through various
media platforms has compelled genuine seekers of facts to develop
fact-checking metheds using technology.

¢ The term internet epistemology has been coined to refer to studies that
focus on the functional and informational properties of the internet as

a knowledge space.

¢ Internet literacy skills refer to the abilities required to efficiently
navigate, evaluate, compare, and synthesise online information.

Objective Questions

1. Which term is used to refer to the skills needed to critically deal with the
abundance of information?
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2. Which Latin word is the root from which the word media is derived?

3. Which term refers to the spreading of false or inaccurate information
by an individual or an organisation while mistakenly believing it to be
accurate?

4. What is another name for fake news?

5. Which term denotes the inclination for or against a person, group, or
thought system in an unfair manner?

6. By what term do we refer to the systematic effort of certain individuals
or organisations to influence and manipulate other people's beliefs and
actions?

7. What do we call a theory that attempts to explain certain events (mostly
harmful or tragic) as the result of the actions of a pewerful group?

8. Which term is used to describe an epistemigstructure in which members
are deliberately made to distrust all opposing wiews?

9. What do you call a positive or sieutral ‘expressiongised in place of
something that carries negative ¢onnotations?

10. Which rhetorical device suggests that there is evidence for something
without actually citing it?

11. What do you call an individdal ot group of individuals who will gain
from our belief in certain information?

12. By what térm are studies that'focus on the functional and informational
properties of thednternet as a knowledge space known?

Answers
1. Information literacy 7. Conspiracy theory
2. Medius 8. Echo chamber
3. Misinformation 9. Euphemism
4. False news or junk news 10. Proof surrogate
5. Bias 11. Interested party
6. Propaganda 12. Internet epistemology
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Assignments

1. Define information literacy.

2. Discuss the importance of media analysis in the present era.
3. Distinguish between misinformation and disinformation.

4. How do echo chambers differ from epistemic bubbles?

5. What do you mean by a conspiracy theory?

6. List a few rhetorical devices that influence our beliefs.

7. Giveabriefaccount of the strategies we can employ to evaluate the credibility
of different sources of information.

8. Define internet epistemology and internet literacyskills.
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Problem-Solving and
Decision Making

Learning OQutcomes

Upon completion of this unit, the learner will be able to:

¢ apply critical thinking skills to cope with realslife problems

*

acquire the skills to arrive at plausible and.feasiblésolutions to problems

*

inculcate the features of rational d¢eision-making

<

accomplish decision-making in crueial life situations

Prerequisite

Critical thinking helpsais to understand situations, uncover implicit features,
foresee different possibilities, and arrive at valid conclusions. In life situations
where we need to solve certain problems or make crucial decisions, critical thinking
provides us with a reliable approach. This unit discusses how critical thinking
can help us arrive at plausible and feasible solutions to various problems that we
encounter. The unit also explores how rational decision-making is accomplished
through critical thinking in crucial life situations.

Key themes

Critical thinking, Problem-solving, Decision-making, Myth of perfection,
Myth of genius
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Discussion

6.3.1 Introduction

A problem denotes the difficulty or
gap between a present situation and a
desired goal. We confront situations
that differ from our expectations and
realise that there is a ‘problem’. Real-
life problems come in many forms. We
may face physiological problems such as
headaches, psychological issues like a lack
of motivation to do our work, and material
concerns such as a shortage of money to
pay rent. We often find ourselves needing
to solve such problems in our personal
and professional lives to achieve long-
term goals and maintain harmony.

Some problems are solved through
thinking, while others require both
thinking and action. In both cases;
problem-solving should be a disciplined
and reflective process that leads to well-
reasoned solutions. It should be based on
reason rather than impulse and consider
relevant facts obtainedy, from credible
sources. Assumptiohs and biaseswthat
might influence our approach toyproblem-
solving should be carefully identified and
set aside. However, we oftendattempt to
solve everyday problems without this
structured approach. We may succumb
to our emotions, impulses, and biases,
failing to resolve the issues we face on
several occasions. Critical thinking plays
a significant role in efficiently addressing
the problems we encounter in our lives.
The first part of this unit discusses how
problem-solving is achieved through
critical thinking.

Real-life situations also compel us to
choose between various courses of action.
As rational human beings, we cannot
always avoid decision-making. We might

need to decide whether to resign from a
job that causes excessive stress, whether
to marry someone, or whether to spend
money on something. According to the
renowned thinker Jean-Paul Sartre, we are
condemned to be free and are responsible
for choosing between alternatives in our
lives. Good decisions are crucial to a
successful life. We may feel that many
decisions can be made quickly without
much deliberation and that such decisions
have previously led us to success.
However, hasty, decisions based solely
on gut feelings “and intuitions are not
always geliable. If we are not careful, such
decisions in our personal or professional
livessean be detrimental. What we need
1S a reliable deeision-making process that
ensures good outcomes not merely by
chance and minimises costly mistakes.
The second part of this unit discusses how
critical thinking enables us to make sound
rational decisions.

6.3.2 Problem-solving
through Critical Thinking

Critical thinking follows a step-by-step
strategy for solving any problem. We will
first list the steps and then discuss each of
them. The steps are as follows:

¢ Defining the problem

¢ Discovering the cause

¢ Removing barriers

¢ Generating solutions

¢ Selecting a solution

the

¢ Monitoring and

solution
We will now examine each of the six
steps in detail.

evaluating
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Defining the problem

It is a well-known fact that we cannot
deal with something in the best possible
way unless we understand its essential
features. This is also true in the case of
problem-solving. The first step in solving
a problem we encounter is to develop a
proper understanding of it. We will not
be able to solve a problem if we do not
understand it.

We can say that we have understood
a problem when we are able to define it
precisely. Vague definitions of problems,
for example, “I am frustrated” or “My car
does not work properly,” do not provide
us with a clear picture of the situation.
With vague definitions, we may not know
what is at stake or what specifically needs
to be done. The problem should be defined
in a precise manner. For example, “I am
frustrated because I cannot concentrate on
my work” is a more precise definition of
the problem.

Discovering the cause

Another component.ef understanding
a problem is identifying the cause ofithe
issue we face. Figuring.out the cause
shortens our path toithe solution. A lack
of concentration at work may be due to ill
health, distractions, or other factors. If it is
due to distraction, we need to identify the
nature of the distraction.

Cause—effect relationships can be
established through different methods. For
example, if two variables continuously
coincide with each other, there is a
possibility that they are related as cause
and effect. If we get distracted from our
work whenever our mobile phone beeps,
the latter may be considered a cause of
the former. J. S. Mill introduced five
methods of establishing cause—effect
relationships—the method of agreement,
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the method of difference, the joint method
of agreement and difference, the method
of residue, and the method of concomitant
variation—which are still applied in many
fields. A proper understanding of these
methods can help in identifying the causes
of our problems.

Once the problem is defined precisely
and its cause is identified, the next step is
to remove the barriers.

Removing barriers

Several barriers might arise while
trying to solve problems. Two important
psychological barriers that we need to be
aware of are the myth of perfection and the
myth of genius.

The myth, of perfection refers to the
irfational belief that'one perfect solution
exists forhall problems and the desire
to find it. In this world, there is nothing
perfect. We do not find a perfect human
being_of a perfect machine. Similarly,
a perfect solution does not exist for any
kind of problem we encounter in our daily
lives. Many good solutions do exist for
different kinds of problems, each with
its own advantages and disadvantages.
However, none of them would qualify
as the “perfect” solution. We should not
waste our time and energy pursuing the
perfect solution. If we do so, we may not
get anywhere and may miss many good
solutions along the way.

The myth of genius refers to our lack
of confidence in our own knowledge
and abilities. We often think that only
geniuses can solve problems and that
we are not among them. However, not
everyone needs to be an Einstein or a
Kant to tackle everyday issues. While it
is true that solving advanced problems in
science and mathematics requires mastery
of those disciplines, real-life problems
are often not of this kind. The knowledge
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required to address such problems is not
beyond the reach of an ordinary person.
We all possess knowledge and are capable
of solving problems; what we often lack is
self-confidence.

Removing or overcoming these and
other barriers is a necessary step in the
problem-solving process.

Generating solutions

Once we overcome these barriers, we
canproceed to generate solutions. Different
possible solutions to a problem can be
developed through information gathering,
creative thinking, and brainstorming.

Attempting to solve a problem without
sufficient information is like trying to
drive a car without a steering wheel. We
need relevant, sufficient, and accurate
information about the various components
of our problem in order to arrive at a
solution. For instance, if we experience
headaches whenever we usesmobile
phones, tablets, or laptops, we need to
gather as much information' as possible
about the functioning of our\eyes, the
features and specifications of the devices;
and related factors. If the issue, is severe
regarding our eyesights’ we can pursue
solutions accordingly. Conversely, if there
is no issue with our eyesgbut the light
settings of the devices are improper, we
can adopt solutions relevant to that.

However, many real-life problems
require credible and reliable information
to arrive at a solution. In this age of
information explosion, it is often difficult
to distinguish accurate and reliable
information from various forms of
information disorder, as discussed in
the previous unit. We need to be careful
while selecting information sources
and analysing their content. There have
been reports of people relying on false
information to solve their problems—

especially physical and mental health
issues—and suffering further as a result.

Mere collection of information without
brainstorming seldom leads to solutions.
We need to reflect upon the gathered
information from multiple perspectives
in order to generate a list of solutions. At
times, we may need to transcend common
dos and don’ts and enter the realm of the
unconventional or seemingly impossible.
Creative thinking enables us to generate
innovative solutions.

Selecting a solution

Once a listhof possible solutions is
prepared, the nextitask is to compare and
contrast them and seléet a suitable solution
for the time being. Selecting one solution
from_amongimany can be accomplished
through preliminary evaluation, the pros-
and-cons method, and the trial-and-error
method.

A__preliminary evaluation of the
solutions provides a clearer picture of
the nuances surrounding each option. We
should critically analyse the solutions
and anticipate the potential risks that may
arise if a particular solution is chosen. At
this stage, our ability to probe the implicit
dimensions of each solution rather than
relying on superficial impressions is tested.
Principles of deductive logic also help
us deduce the necessary consequences
entailed or implied by the implementation
of a solution.

If we are unable to arrive at an
appropriate solution through preliminary
evaluation, we may list the pros and
cons of each alternative. This enables a
cost—benefit analysis and helps us choose
an optimal solution. Sometimes, when
sufficient information is unavailable to
analyse the pros and cons, we may resort
to the trial-and-error method. We may try
out different solutions until an effective

SGOU - SLM - BA Philosophy - Logic and Critical Thinking



one is found. This hit-and-miss method
may appear primitive, but when all other
approaches have been exhausted, it can
be adopted as a last resort. However, we
must remain cautious about the negative
consequences and potential  harms
that may result from implementing an
erroneous solution.

Monitoring and Evaluating the
Solution

Once a solution is selected and
implemented, we should monitor and
evaluate its aftereffects. If the solution
requires slight modifications, we should
make them. There may be cases where we
end up with wrong solutions even though
we have tried our utmost by employing
our critical thinking faculties. To err is
human. Rather than blaming ourselves
and giving up, we should proceed with
the next best solution by incorporating the
lessons learned from the previous attempt:

The strategy of employing critical
thinking for problem-solving, briefly
described here, will aid |learners™ in
enhancing their ability.te,solve problems
in their lives.

6.3.3 Decision=M#@King
through Critical Thinking

Decision-making is a part of the
problem-solving process. We must decide
between different information sources at
the stage of gathering information, and we
must decide between different solutions
at the stage of selecting one from the list
generated. However, decision-making
does not always involve problem-
solving, as we might sometimes need to
decide between solutions that are already
available. Despite these differences,
decision-making strategies and problem-
solving strategies share many common
components, which learners  will
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understand while going through this
section. As in the previous section, we will
first list the stages in the decision-making
process and then provide a brief account
of each stage.

The outline of a decision-making
process based on critical thinking is as
follows:

¢ Thinking generally about the task at
hand

¢ Doing relevant research
¢ Generating a list of options

¢ Evaluating the options and picking
out the best

¢ Preparing for contingencies

¢_Monitoring progress and learning
from the résults

Thinking/Generally about the Task
at Hand

Even though life situations may compel
us to make quick decisions, spending
some time reflecting on the task at hand
can save us from wasting valuable time
and energy. Some preliminary thinking
that seeks answers to the following
questions is helpful: Is it necessary to
make a decision, or can we avoid this
burden? How much time should be spent
on this decision? What is the central issue,
and which task makes decision-making
necessary at this point? Is the situation
conducive to rational decision-making, or
am [ influenced or weakened by emotions?

Doing relevant research

As we noted in the problem-solving
process, having more information enables
us to make better decisions. We tend
to make better decisions when we are
well-informed than when we are not.
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If a decision is related to a particular
discipline of knowledge, it is advisable
to gather information through reading
and consulting subject experts. If we
discover that many others have previously
encountered similar situations, we should
attempt to learn from their experiences.

Additionally, research into the features
of the different entities among which a
choice must be made is essential (here,
“entity” may denote an individual, an
organisation, a career path, and so on).
SWOT analysis is commonly used in
this context. The acronym SWOT stands
for strengths, weaknesses, opportunities,
and threats. Before making any major
decision, these four factors should be
analysed with respect to each available
option. At this stage, we must remain alert
to the possibility of being misinformed by
biased or deceitful sources of information.

Generating a list of options

Having undertaken the research, we
should generate a list of options. The
information we have gathered should
allow us to list only feasible and realistic
options. Options that are too expensive,
time-consuming, illegal, andso forth can be
rejected outright. It should be remembered
that both having no alternatives and
having too many alternatives can cause
problems for us. We need an adequate
number of choices to select from, while at
the same time, we should not end up in
total confusion by seeing an excessively
long list of available choices.

Furthermore, some options may
exclude others, whereas some may
complement each other. For example,
if one has a limited budget, choosing an

expensive option may force one to skip
other plans. Similarly, travelling to a place
on a particular day rather than another may
allow one to accomplish multiple tasks at
once. These aspects should be carefully
considered while listing the options.

Evaluating the options and picking
the best

Once the options are ready;, it is time to
select the best one. As mentioned earlier,
there is no “perfect” option. However, we
may aim to identify the optimal one. We
may choose the option with the highest
expected utility while remaining aware
that, in real-lifeysituations, probabilities
and utilities are often difficult to determine
with precision. Even so, we can evaluate
the pros and cons of each option.

The BenjamimsFranklin method, named
after one ‘of the Founding Fathers of the
United States, is useful in this regard. This
method asks us to write down the pros
andiconis of each option in two columns
on a sheet of paper. We may then strike
out opposing factors of equal weight;
that is, if one pro is considered equally
important as one con, both can be struck
out. Alternatively, if one pro is thought to
have the same weight as two cons taken
together, all three may be struck out.
Finally, we can determine whether there
are more pros or cons associated with a
particular option.

In some cases, assessing the score of
each option with respect to specific criteria
also helps in choosing the best one. The
methods are many; however, the aim
remains the same—to critically evaluate
the characteristics of each option that may
have positive or negative effects on us.
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Preparing for contingencies

Even if we choose the best option, there
may be unexpected contingencies that
can have adverse effects on our decision.
We should prepare for such situations
in advance. This requires anticipating
different issues that might arise and that
are beyond our control. We must attempt
to strengthen the weakest link, that is, the
most vulnerable part of the plan which,
upon failure, could undermine the entire
project.

We can also include a safety margin in
our plan to account for potential losses. If
possible, it is always better to prepare a
backup plan as well.

Monitoring progress and learning
from the results

The final step in the decision-making
process is to monitor progress. Good
decision-making does not end at the
moment a decision is made. Weé need to
observe how things unfold An order 0
determine whether any follow-up action
is required. Uncontrollable events may,
adversely affect the plan even aftervits
execution.

Finally, upon the completion of the
project, we should reyiew’ whether it
has succeeded or failed. Learning from
this experience is crucial, as the lessons
learned will be valuable for future
decision-making and projects.

Recap
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6.3.4 Typical Problems
in Problem-Solving and
Decision-Making

Several psychological biases and
problematic attitudes affect our decision-
making process, such as:

¢ Plunging in — making decisions too
quickly

¢ Lack of system—messy thinking
with poor structure and organisation

¢ Decision paralysis—inability to

make up one’s mind

¢ Procrastination —needlessly putting
off tasks

¢ Framing bias— our perspectives and
beliefs may affect the way we see a
problem

¢ Overconfidence—overestimating
one’s ability

¢ Lack of learning — failure to learn
from previous experiences

¢ Sour grapes mentality — rather than
learning from mistakes, attempting
to convince oneself that one made
the best decision

¢ Obsession with sunk costs
focusing more on the irrecoverable
time, money, and effort spent on
something and refraining from
choosing more rational alternatives

¢ Critical thinking helps us understand situations, uncover implicit features,
foresee different possibilities, and arrive at valid conclusions.

¢ Critical thinking plays a significant role in efficiently solving the problems

we encounter in our lives.
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¢ Critical thinking follows a step-by-step strategy for solving problems. The
steps include defining the problem, discovering the cause, removing barriers,
generating solutions, selecting a solution, and monitoring and evaluating the
solution.

¢ Decision-making is part of the problem-solving process. We must decide
between information sources during the gathering of information and
between different solutions when selecting a solution from the generated list.

¢ Decision-making does not always involve problem-solving, as we may
simply need to decide between solutions that are already available.

¢ Critical thinking enables us to make sound and rational decisions.

¢ The outline of a decision-making process based on critical thinking includes
thinking generally about the task at hand, conducting relevant research,
generating a list of options, evaluating the options and selecting the best
one, preparing for contingencies, and monitoring progress while learning
from the results.

¢ Several psychological biases and problematie, attitudes affeet our decision-
making process.

Objective Questions

1. What is the first step in problem-solving through critical thinking?

2. Which method proceeds bystiying out each of the solutions until the
correct one is reached?

3. Which step follows after the generation of a list of solutions in the
problem-solvinggptocess?

4. What does the acronym SWOT stand for?

5. Which term is used to refer to the irrational belief that one perfect
solution exists for all problems and the desire to find it?

6. What is the final step in the decision-making process after a decision is
implemented?

7. By what term do we denote the attempt to convince oneself that one
made the best decision despite failing to learn from mistakes?

8. Which psychological attitude causes our perspectives and beliefs to
influence the way we see a problem?

SGOU - SLM - BA Philosophy - Logic and Critical Thinking




BLOCK - 6

Answers
1. Defining the problem
2. Trial-and-error method
3. Selecting a solution
4. Strengths, weaknesses, opportunities, and threats
5. Myth of perfection
6. Monitoring progress and learning from the results
7. Sour grapes mentality
8. Framing bias
Assignments
1. Discuss the step-by-step strategy of problem-solving through critical

thinking.

2. How can we accomplishdational decisioni=making through critical thinking?
Explain.

3. How do the myth of perfection and the myth of genius become barriers in the
problem-solvifig process?

4. How do we arrivedt a single solution from a list of solutions generated?

5. List some ways to evaluate the available options in the decision-making
process.

6. List some psychological biases and problematic attitudes that affect our
decision-making process.
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QP CODE: .........

Time: 3 Hours

SREENARAYANAGURU OPEN UNIVERSITY

Model Question Paper (SET- A)

SIXTH SEMESTER B.A PHILOSOPHY EXAMINATION

DISCIPLINE CORE COURSE
B21PH06DC - LOGIC AND CRITICAL THINKING

(CBCS - UG)
2022-23 - Admission Onwards

Max Marks: 70

SECTIONA

Answer any ten questions of the following. Each'question carries one mark.

(10X1 = 10 Marks)

Name any one of the Laws of Thought.

Write an example foria deductive aggument?

Who is knowan as the Fatheénof l.ogic?

Define Propositiei?

How many pramanas are accepted by the Nyaya school?
What is the meaning of anumana?

How many premises does a syllogism contain?

Write the symbol of negation.

Write a propositional variable?

. State the meaning of cognitive bias?
. Argumentation means?
. Name any one type of ad hominem fallacy.

. What is meant by critical thinking?
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14. Name one cognitive biases that contributes to the post-truth phenomenon.

15. Who is called an interested party in evaluating information sources?

SECTION B
Answer any ten questions of the following. Each question carries two marks.
(10X2 =20 Marks)
16. Define logic according to Charles Peirce
17. Define sentence .
18. Explain the Law of Non-Contradiction.
19. Why psychology is important in logic.
20. Define hetu in inference.
21. Write the name of four pramanas recognised by Nyaya.
22. Define paradharma .
23. Define the fallacy of illicit major.
24. Explain conjunction with an example.
25. Define persuasion.
26. What is meant by ethos in rhetoric.
27. Explain precisionin thinking? Give one example.
28. Explain ac¢uracy as‘an intellectual standard.
29. Define internet literacy skills?

30. What is coherence theory of truth?

SECTION C

Write a short note on any five questions of the following. Each question carries four
marks.

(5X4 =20 Marks)
31. Distinguish between word and term with suitable examples.
32. Write a short note on the validity and invalidity of an argument with examples.

33. Describe the logical structure of Nyaya inference with reference to paksa,
hetu, and sadhya.
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34. Explain any two fallacies arising from violation of syllogistic rules..
35. Explain figure and mood of a categorical syllogism.

36. Describe the basic elements of symbolic language.

37. Explain truth tables for any two logical connectives.

38. Distinguish between argumentation and persuasion.

39. Describe the four major critical thinking skills.

40. Discuss the reliability and limitations of visual and auditory information.

SECTION D
Answer any two questions of the following. Each question carries ten marks.
(2X10 =20 Marks)

41. Examine the post-truth phenomenon. Discus§ its causes, characteristics, and
the role of critical thinking.

42. Explain simple and compound statéments, write five'compound statement
with truth table.

43. Explain categorical syllogism. Discussing its strtucture, rules, figures, moods
of categorical syllogisma«

44. Explain Nyaya theory of inferenée (Anumana). Discussing its structure, types,
the role of vyapti, and'the significance of hetvabhasa.
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@ SREENARAYANAGURU OPEN UNIVERSITY

Model Question Paper (SET- B)

QP CODE: ......... Reg. No t....covvvnnnne.

SIXTH SEMESTER B.A PHILOSOPHY EXAMINATION
DISCIPLINE CORE COURSE
B21PH06DC - LOGIC AND CRITICAL THINKING

(CBCS - UG)
2022-23 - Admission Onwards

Time: 3 Hours Max Marks: 70

SECTION A
Answer any ten questions of the following. Eachquestioi carries one mark.
(10X1 =10 Marks)

1. Science of reasoning is called®------ \

N

From which Greek word is the term logic derived?

Write any one of the categorical propositions?

Eall o

Define a sound argument?
In Indian phileSophy pramana means?
in Nyaya inferenee the paksa means?

What is vyapti?

o =N W

Name the fallacy that occurs when the middle term is not distributed?

©

Write the second figure of syllogism?

10. Who is regarded as the founder of syllogistic logic?

11. ‘Harshan is a Scientist’— identify whether this statement is simple or compound?
12. Name the symbol ‘v’ stand for?

13. What is the definition of critical thinking ?

14. Who introduced the idea of reflective thinking?

15. What does the term post-truth signify?
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SECTION B

Answer any ten questions of the following. Each question carries two marks.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

(10X2 =20 Marks)
Define the ad hominem fallacy.
Explain confirmation bias.
Define implication? When is an implication false.
Define truth value with an example.
Briefly explain objectivism in truth.
Mention any two characteristics of the post-truth phenomenon..
Why should information from the internet be treated with caution?
Write about Modus Tollens.
Define Nyaya philosophy and mention.itssmain concern.
Explain svarthanumana .
What is meant by quality in categorical propositions?
Why is logic called a formal science?
Define a proposition and give éne example.
Define a hypothetical syllogism.

Explain the special€anons of the first figure.

SECTION C

Write a short note on any five questions of the following. Each question carries four

31.
32.
33.
34.
35.

(5X4 =20 Marks)
Describe proposition? Explain its main classifications.
Explain the concepts of truth and validity in logic.
Discuss the definition of logic and its importance in human reasoning.
Explain hetvabhasa and its importance in Nyaya logic.

Explain any two types of dilemma with examples.
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36. Describe the difference between simple and compound statements.
37. Explain the role of truth values in symbolic logic.

38. Briefly trace the historical background of symbolic logic.

39. Discuss the ad hominem fallacy and its main types.

40. Analyse the role of social media in the spread of misinformation.

SECTION D

Answer any two questions of the following. Each question carries ten marks.
(2X10 =20 Marks)

41. Critically discuss the concepts of truth, relativism, andiscepticism, and analyse
their relevance to critical thinking in contemporary society.

42. Discuss critical thinking. Explain its meanifig, intellectual\standards, and
importance in education?

43. Describe categorical and conditionalsyllogismywith examples. Elaborate on
conditional syllogisms such as hypethetical syllogism (pure and mixed) and
disjunctive syllogism.

44. Discuss the Traditional Square of Oppositien and explain the relationships
among A, E, I, and O ptopositions in terms of quantity and quality., .
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