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There are two processes of reasoning:

Induction.  Acquisition of knowledge.  Start with examples (specific) ( Infer what is general (concept, rule, routine)—what is revealed by, common to, or threaded through them.

Deduction.  Application of knowledge, or generalization.  Start with what is general (concept, rule, routine) ( Deduce what examples (specifics) are implied (included) and what are not implied (included).

Induction.

The following logical operations (by which students ACQUIRE, get, discover, construct, figure out, or induce general ideas---knowledge---FROM examples and nonexamples) are routines called “inductive reasoning” or “induction.”
Human beings do this naturally.  When human beings do this reflectively (consciously), carefully, and step-by-step, it is called “higher order thinking” or “metacognition.”  

Of course, there is nothing higher or meta about them.  They ARE thinking.
There are three main routines or methods of inductive reasoning, which are described by John Stuart Mill in A System of Logic.

The Method of Agreement---for THE TEACHER communicating, and for students inferring SAMENESS.
In teaching, this arrangement of examples enables the learner to draw the inference that what is the SAME must be the defining (controlling) feature.

This is how you teach, “These are (called, to be treated) the same.”

You observe several situations, or the teacher presents several examples.
Example or instance 1 has features a b c d e     And the teacher calls this “democracy.” Or when a b c d and e happen, economic recession happens.

Example or instance 2 has features f g h i e      And the teacher calls this “democracy.” Or, when f g h i and e happen, economic recession also happens.
Example or instance 3 has features f m e k t       And the teacher calls this “democracy.” Or, when f m k t and e happen, economic recession also happens.

So, comparing sameness and difference across 1, 2, and 3, WHAT is (the defining feature of)“democracy” or what is (a cause of) economic recession?

All of the features are different.  However, all 3 instances “agree” (have the feature) e, AND they are all called “democracy” or they are all followed by economic recession. 
So, logically, e is what makes an instance an example of democracy, or e causes (or is correlated with) economic recession..

Application:  The teacher shows students how to sound out these words.  Each time, it is an example of the routine for sounding out regular words.  What is different?  What is the same?  What are the common features (samenesses) that communicate “Treat these the same way”?   What are the irrelevant differences.

    m a

        a m

    s  a  m

    s  a  t

    r  a  t

    r  a  t s
The Method of Difference for THE TEACHER communicating, and for students inferring DIFFERENCE.
You observe several situations, or the teacher presents several examples.

Example or instance 1 has features a b c d e     And the teacher calls this “democracy.”  Or when a b c d and e happen, economic recession happens.

Nonexample or instance 2 has features a b c d       And the teacher calls this “not democracy”  Or, when a b c d happens, but economic recession does NOT happen.

[You could juxtapose several more examples and nonexamples.]
So, comparing sameness and difference across the examples and nonexamples, WHAT is (the defining feature of)“democracy” or what is (a cause of) economic recession?

All of the features are the same.  However, when an instance includes e, it is called “democracy” or it is not followed by economic recession. 
Logically, the differences (between examples and nonexamples) MUST be what makes the difference. 

So, e (the difference) is what makes an instance an example of democracy, or e is a cause of economic recession.

Application:

   r a t

   r a t s
What is the difference in the letters between the two instances of sounding out?  What differences in pronunciation and meaning does this difference in letters make?

Construct a set of examples that teaches (enables students easily to induce) “Solve all these problems the same way, with FOIL.”

Now construct a juxtaposition that teaches “Solve all these problems the same way, with FOIL.  But don’t solve THESE problems the SAME way as the others, with FOIL.

The Method of Concomitant Variation for THE TEACHER communicating, and for students inferring how things co-vary.
You observe several situations.

Example or instance 1 has features a b c d e     And this is called “slow growth.”  Or, when a b c  d and e happen, Y happens.
Example or instance 2 has features a b c d  e+.     And this is called “economic recession.”  Or, when a b c d and e+ happen, Y increases (or decreases).

Example or instance 3 has features a b c d  e++.     And this is called “economic depression.”  Or, when a b c d e++ happen, Y increases (or decreases) even more.

Example or instance 4 has features a b c d  e-.     And this is called “the beginning of economic recovery.”  Or, when a b c d e- happens, Y reverses direction from when e was increasing---Y decreases or increases. 
So, comparing sameness and difference across 1-4, WHAT controls the definition of economic “health”?  Or what causes/produces/is correlated with changes in Y?

All of the features are the same.  However, when an instance includes a change (increase or decrease) in e, the value of economic health changes.  

Logically, change in e must be what changes economic health.  The value of e and the value of economic health vary together---concomitantly (in the same or opposite directions).  
Imagine that pain increases when medication is not taken, and pain decreases when medication IS taken, and pain increases again when medication is NOT taken, and decreases again when medication is taken.  If everything else is the same, what causes change in pain?

Application:  How would you arrange examples to teach the concepts: steeper, louder, redder?

Deduction.
1.  If e is the defining feature of democracy, and if a political system HAS feature e, then what kind of system is it?

All systems with feature e are democracies.  General.  1st Premise.

The United States is a system with feature e.  Fact, evidence.  2nd premise.

Therefore, the United States is a democracy. Conclusion.  Deduction from two premises.

Use circles to diagram this.

2.  If e is the defining feature of democracy, and if a political system does NOT have feature e, then is it a democracy?

All systems with feature e are democracies.  General.  1st Premise.

The Syria is a system that does not have feature e.  Fact, evidence.  2nd premise.

Therefore, Syria is not a democracy. Conclusion.  Deduction from two premises.

3.  Sound out regularly spelled words by saying the first sound on the left, shifting eyes to the next sound to the right while continuing to say the first sound, etc. (The routine for sounding out regular words).

am ma at sat it sit fit fits sits un run sun bun fat buns   Student acquired sounding out routine with these examples.

Teacher presents new examples.

mat  mats  bat  bit bits its etc.

This is to teach GENERALIZATION.

Can students use the general sounding out strategy with these new words?

All regularly spelled words can be sounding out by…..

Mat is a regularly spelled word.

Therefore, mat can be sounded out by….

