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lementary, my dear Watson!” The
apocryphal phrase evokes images of
the sleuth Sherlock Holmes with
his deerstalker cap, meerschaum

convince students of the relevance of inductive and
deductive reasoning to the issues that they face,
they will willingly tackle the difficult material in-
herent in the study of formal logic.

pipe, and magnifying glass. For me, as
for several generations of readers, Sher-
lock Holmes has become a popular icon
of inductive reasoning, as his keen
senses and incisive mind solve seem-
ingly unsolvable mysteries. From a le-
gion of super sleuths in fiction and film
to Mr. Spock in Star Trek, subsequent
fictional characters have shown logic to

An approach to teaching students to
use logic as a tool for critical thinking has
at least three facets, which I call the three
Rs of logic: revelation, relevance, and rein-
forcement. In this three-step process, stu-
dents are initially presented with the
elements of logic, learning the terminol-
ogy and the methodology of formal logic.
The term revelation is not just a clever

be a useful and almost magical tool to
solve problems, a tool that many teach-
ers hope to teach their students to use effectively.
Teaching students how to think, not just what
to think, is increasingly important for all classroom
teachers. Our students are bombarded by electronic
media that discourage rational thought and encour-
age snap judgments based on prejudices and emo-
tion. Ours is a world of sound bites and instant
solutions, flashy advertisements and 30-second po-
litical ads. In that electronic world, we face the
challenge of teaching students to think slowly and
rationally, to find answers based on logic, not on
emotion or prejudice. As we accept this challenge
in our classrooms, we face at least two interrelated
issues. First, the material itself can be mind-
numbingly abstract and cerebral for us as well as for
our students; and second, we face the challenge of
convincing students that this material is important
to them and relevant to their daily lives. The solu-
tions to these problems are interrelated: If we can
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hook; for many students, learning that
they can actually follow established intel-
lectual principles to solve problems is a real revela-
tion. As they learn the intellectual material, students
are presented with examples and exercises that make
the material relevant to their lives and to the world in
which they live. Finally, the students receive constant
reinforcement throughout the school year as their in-
class discussions and their writing assignments are
critiqued according to rational principles. Eventually,
the students become self-directed logicians as they
use what they have learned on a daily basis.

The Revelation and Relevance of Logic

To begin the process of revelation, I start all my class-
es—of all ability levels—with an introduction to logic
and critical thinking, a unit that takes at least a week
(see fig. 1). As I teach the logic unit, I emphasize Aris-
totle’s ideas for persuasive rhetoric as well as the more
general use of critical thinking to solve problems in

enthymemes, and logical
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The Three Rs of Teaching Logic: Revelation, Relevance, and Reinforcement

FIGURE 1. Notes on Logic

Inductive reasoning: Begins with particular facts and draws
generalizations or conclusions from them (P-G).

Tests for inductive reasoning:

1. Is the evidence reliable?

2. Is the evidence adequate?

3. Is the inference the simplest and least forced conclusion?
4. Are there obvious exceptions to the generalization?

5. Is the cause an adequate explanation of the effect?

Deductive reasoning: Uses a generalization to analyze a new
particular situation (G-P).

Syllogism: The form used for deductive reasoning. The
syllogism consists of three steps:

Major premise: The statement of the generalization.
Minor premise: The introduction of the new particular event.
Conclusion: Explains the relationship between the two
premises.
Example of syllogism:

Major premise: All men are mortal.

Minor premise: Socrates is a man.

Conclusion: Socrates is mortal.

Enthymeme: A compressed syllogism, expressing a syllogism in
a single sentence.

Example of enthymeme:
Major premise: Authors who use too much detail
ruin their stories.
Minor premise: Orwell does not go into too much
detail in his Animal Farm.
Conclusion: Therefore, Orwell doesn't ruin Animal
Farm.
Enthymeme: George Orwell didn't ruin Animal
Farm by going into too much detail.

A syllogism may be true without being valid (truth has to do
with the accuracy of the conclusion; validity has to with the
method used to arrive at the conclusion).

Tests for syllogism validity:
1. Must follow proper order of steps (AB, CA, CB).
2. Major premise must be expressed in universal terms.
3. If one premise is expressed in negative terms, the
conclusion must be negative.
4. If both premises are negative, no conclusion is possible
(invalid).

Types of syllogisms

Categorical syllogism: Usually begins with words such as all
or none. Includes the entire category—makes a categorical
statement. (See above for an example.)

Conditional syllogism: Expressed in terms of “if-then.”
If you do not study, you will not pass.

Bill did not study.
Then Bill did not pass.

Alternative syllogism: Expressed in terms of “either-or.”
Either you study, or you will be a failure in life.
John studied.

John was not a failure in life.

other classes and in the students’ personal lives. Logic
and critical-thinking skills are immediately relevant
to students’ persuasive writing. In their essays, stu-
dents learn to use the three methods of argument that
Aristotle explains in his Rbetoric: Logos (logical

argument), Ethos (character), and Pathos (emotion).
My logic unit, which I have developed into a Power-
Point presentation, focuses on the interconnected pro-
cesses of inductive reasoning (using facts from a specific
case to draw a general conclusion) and deductive rea-
soning (using general facts to draw a conclusion about
a specific case), as well as on some common logical fal-
lacies (see fig. 2). To make the material relevant to the
students, I attach the often-abstract material to stories
and concrete examples from real life and from other
academic subjects whenever possible.

One of the most important concepts for stu-
dents to grasp is the interconnectedness of inductive
and deductive reasoning. To teach the concepts, I use
examples from other disciplines, especially math and
science. Students tend to associate rational thought
with these subjects, especially as they think about
scientific method, which may be their only exposure
to systematic inductive reasoning. I use a number of
different examples, including the Pythagorean theo-
rem, which they all know. I explain the use of induc-
tive method to develop the theorem initially:
Pythagoras examined a number of right triangles and
observed the unvarying ratio of the sides and angles;
from these observations of specific triangles, he in-
duced a general formula. The students observe that
they use deductive method in their math classes, ap-
plying Pythagoras’s general formula to specific tri-
angles they encounter in math problems. I may use
examples from other classes, such as chemistry or
physics, to show the students that the great thinkers
in any field use inductive reasoning as a creative
thought process to make connections to derive their
generalizations, which eventually become the great
theories, even laws, in their fields.

My approach to deductive reasoning involves
teaching students how to use syllogisms. I use a
number of examples, starting with the classic ex-
ample: All men are mortal; Socrates is a man; there-
fore, Socrates is mortal. This is one of the more
abstract sections of my logic unit. Initially, the stu-
dents have a tough time understanding why the syl-
logism follows specific rules. They are generally not
accustomed to thinking in a highly structured, or-
ganized way. However, with some practice, the stu-
dents see that there is an internal, deductive logic to
the form. They also learn the difference between va-
lidity and truth: A process may be correct, but the
solution may be flawed. Eventually, the students see
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FIGURE 2. Some Common Logical Fallacies

Ad hominem: “At the man."” Mudslinging, or attacking the
person instead of his or her arguments.

Ad populum: " At the people.” Appealing to people's emo-
tions, prejudices, etc. Many bumper stickers and slogans offer
examples.

Ad authoritate: Appeal to authority. Using a celebrity as an
authority in a field in which he or she may not be an expert
(e.g., Michael Jordan pitching a brand of car).

Post hoc, ergo propter hoc: After this; therefore, because of
this. Faulty cause and effect, superstition, jumping to
conclusions.

Non sequitur: It does not follow. Conclusion does not extend
logically from the argument.

Circular logic: Also called “begging the question.” Using a
statement to prove itself. Saying the same thing twice in dif-
ferent words. Example: Abortion is a sin because it is murder
(sin and murder are essentially synonymous).

False dilemma: Given only two options in a situation, when
other options may be possible (e.g., “You're either with me or
against me.").

Faulty analogy: Argument based on incomplete comparison
(e.g., “This school is just a prison.").

Faulty generalization: A conclusion that inappropriately makes
a claim for all based on conclusions about a few (e.g.,
“Because one of them committed a crime, they all will.").

Hidden premise: An unexpressed assumption, or hidden
agenda.

that the syllogism is not a meaningless exercise; they
learn to use the form to analyze other people’s argu-
ments and to find flaws in their reasoning. In my
classes, students start to set up arguments as syllo-
gisms in their persuasive essays. When the students
can reinforce their own logic or can detect the flaws
in someone else’s thinking using the syllogism, the
process becomes a useful tool.

The last aspect that I cover in my logic unit is
logical fallacies. I teach the students the original
Latin terms for fallacies for a couple of reasons.
First, students will see the terms in their reading
and hear them on the news. During the last presi-
dential campaign, students came to class to tell me
that they had heard the term ad hominem attack the
night before. Thus, the students develop a vocabu-
lary that is appropriate for learned discourse. In ad-
dition to students’ understanding the terms used in
their reading and in the media, they also find the
Latinate terminology useful in speech and writing.
They recognize that an effective vocabulary is an
important weapon in their rhetorical arsenal. Such
knowledge gives students a sense of power, which
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can encourage them to develop their intellectual ca-
pabilities as they learn to write rational discourse.

As I teach the fallacies, I use stories and real-
life examples to show students that the material is
not just a meaningless intellectual exercise. For ex-
ample, when I am teaching fallacies, I tell a story
about a young man who sees his girlfriend talking
to another boy. He becomes jealous because he mis-
interprets the visual cues. When he confronts his
girlfriend, he learns that the two had been planning
a surprise birthday party for him; because of his
emotional overreaction, he is told that the party is
off. The students realize that his mistaken conclu-
sion is the result of several fallacies, including faulty
generalization (a mistake of inductive reasoning),
post hoc, ergo propter hoc, and ad populum. Using sto-
ries such as this shows the students that logic and
knowledge of the fallacies can be relevant, even in
their lives.

I also use bumper stickers, slogans, commer-
cials, and political cartoons as examples of the vari-
ous fallacies that I teach. These examples give
students vivid visual and intellectual reinforcement
of the concepts, while showing them that the falla-
cies are universal and that people are often victims
of their own ignorance, as the fallacies are used to
dupe the unwary. Often, the students come into
class with examples of bumper stickers or product
slogans. Thus, their lessons in logic become relevant
as they are reinforced through real-life examples.

The Reinforcement of Logic

After I have taught my logic unit (which usually
takes a week to ten days, depending on the intellec-
tual ability of the students), I give a short test that
encompasses the terminology and the methodology
that they have learned. The test gives the first level
of academic reinforcement that the students receive,
hopefully imbedding the material in their memories
in some meaningful way.

The next step of reinforcing the material with
relevant examples is an essay. The students choose
either an editorial cartoon or a product advertise-
ment (both approaches work well) and write an
essay that analyzes the use of rhetorical techniques
(the logic as well as any logical fallacies) evident in
the text. Students are expected to analyze the writ-
ten text and the visual elements. The assignment
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While the students may
never be a super sleuth
like Sherlock Holmes or a
science officer on a star
ship like Mr. Spock, they

consumers, educated
voters, and thoughtful,
rational human beings.

The Three Rs of Teaching Logic: Revelation, Relevance, and Reinforcement

gives students an opportunity to see the intercon-
nectedness of Jogos, pathos, and ethos in a rhetorical
context. And finally, because the students choose
the text that they analyze, the assignment reinforces
the relevance of logic in their lives. The students
enjoy presenting their projects to the class as they
share insights into the cartoons or advertisements
they have chosen.

The final aspect of teaching logic is the ongo-
ing reinforcement throughout the school year. In
my classes, the students have many contexts in
which to practice critical thinking skills. Most of
the students’ essays—including rhetorical analysis,
documented essays, persua-
sive, and literary analysis—
demand that the students use
logic in some fashion. They
are encouraged to recognize
the use of /logos, ethos, and pa-
. . thos in their essays on rhetori-
will be effective .
cal analysis, and they also use
those techniques in their rhet-
oric as they write persuasive
essays. As they study various

texts in class, the students be-
come sensitive to writers’ use of rhetorical elements
to present their ideas. They also are increasingly
aware of the fallacies that writers use to persuade
the reader. For example, when the students read
texts such as Patrick Henry’s speech in the Virginia
Convention or Thomas Paine’s Common Sense pam-
phlets, the students focus on rhetorical techniques.
This approach to reading is an ongoing aspect of
the class, as the students become comfortable with
Latinate terminology and methods of logic.

The students also learn to use their critical
thinking skills in other contexts. They begin to rec-
ognize the importance of inductive and deductive
reasoning in other classes. They watch the news from
a more thoughtful perspective and often come to class
with stories of politicians who used ad hominem at-
tacks or emotional appeals in their campaign ads.
The students also recognize when one of their peers
makes an illogical statement, and they will point out
faulty generalizations, ad hominem attacks, and ad
populum appeals in one another’s arguments in class.

Examined Lives

By the end of the school year, the students’ logic is
largely self-directed. The combination of revela-
tion, relevance, and reinforcement creates new pat-
terns of thought that they take with them to other
classes in high school, to their university classes,
and to their personal lives. Obviously, the purpose
of teaching the students to think in a more logical,
critical fashion is to help them to live an “examined
life,” as Socrates says. While the students may never
be a super sleuth like Sherlock Holmes or a science
officer on a star ship like Mr. Spock, they will be
effective consumers, educated voters, and thought-
ful, rational human beings.

The term random has become a buzzword for
many younger people, as they view the universe as
increasingly unknowable and incomprehensible. In-
stead of living in a world in which nothing makes
sense, students who study logic have a means of mak-
ing connections, of assigning numbers to the dots to
see larger patterns. And that is finally why we teach
logic. As Mr. Spock would say, “Fascinating.” @)

Robert C. Covel has taught for more than 35 years in universities and high schools, including more than 30 years in Fayette
County Schools. He received a PhD in English from Georgia State University. He is a National Board Certified Teacher and was
a Presidential Scholar Teacher in 2001. Email him at covel.bob@mail.fcboe.org.

READWRITETHINK CONNECTION

choices-political-923.html

“Analyzing the Stylistic Choices of Political Cartoonists” invites students to explore and analyze the techniques that
political (or editorial) cartoonists use and draw conclusions about why the cartoonists choose those techniques to
communicate their messages. http://www.readwritethink.org/classroom-resources/lesson-plans/analyzing-stylistic-
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