The Only Theory of Learning You Need
The world around us consists of particular events. No two events are exactly the same.  However, we regard certain events as similar enough to be treated the same way.  In other words, the world itself is particular and unique events, but our knowledge of the world is general ideas that organize the particular events.  
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1.  
We organize some events into simple associations in which one particular thing goes with another particular thing.  For example, the word “Boston” goes with the words “Capital of Massachusetts.”  The name “Thomas Jefferson” goes with the words “Writer of the Declaration of Independence.”  The word “mitosis” goes with a list of words—interphase, prophase, anaphase, metaphase, telephase.  These are called verbal associations---sometimes called facts.  The teacher’s main job when teaching verbal associations is to communicate so that students easily learn that one event goes with the other event or list of events.
 

“Here are the six New England states:  Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut.  Their respective capitals are Augusta, Concord, Montpelier, Boston, Providence, Hartford.”



“At the top of Boston’s Beacon Hill sits the golden-domed state capital building of the Commonwealth of Massachusetts.


“Some persons think that Springfield is the capital of Massachusetts, but it is Boston.”

[What general statement can be (extracted, seen, induced, inferred) from these three statements of specific facts.]  Knowledge form =Verbal Association.

Do you think that merely having students hear or read these statements gives the learning mechanism enough assistance to ensure that all students will learn the association?


No?  Then how might you communicate more effectively?
2.
We organize some events into groups, such as kinds of colors (red, green, and blue events), kinds of organisms (mammals, insects, trees); kinds of rocks (granite, slate, sandstone); and kinds of shape (round, square, sphere, cylinder).  These groupings are called concepts.  All of the particular events in the same group have some common features.  In other words, the particular events in the concept group are examples of the concept. Therefore, the teacher’s main job when teaching concepts is to communicate so that students easily identify the common features in different examples of the concept, and can identify the absence of the common (defining) features in nonexamples of the concept.
Features

Teacher says “Democracy.”           
French  Catholic Capitalist  Voting 

Teacher says “Democracy.”           
German Protestant Socialist Voting   
[Juxtaposition of examples teaches sameness]






                    Features
Teacher says, “Democracy”     

French  Catholic Capitalist  Voting 
Teacher says, “Not democracy  
          French  Catholic Capitalist   Not voting

[Juxtaposition of examples and nonexamples teaches difference]

Knowledge form = Concept.
3.
We organize still other events into connections among groups themselves.  For example, different amounts of pressure (50 pounds per square inch, 120 pounds per square inch, 230 pounds per square inch) go with different degrees of temperature (90 degrees, 130 degrees, 180 degrees).  We state the connection between pressure (as a whole group) and temperature (as a whole group), with a rule:  “The greater the pressure, the higher the temperature.”  So, rule-relationships are a third kind of knowledge.  The teacher’s main job when teaching rule relationships is to communicate so that students easily identify and learn to state the way that the events in each group go together.

Students see these specifics…


Pressure     Goes with   Temperature


150 pounds

      120 degrees


  55 pounds                  70 degrees


220 pounds
                160 degrees


  190 pounds                 140 degrees


What rule about the general relationship between pressure and 
temperature can be (extracted, revealed, inferred, induced)?


Knowledge form = Rule relationship.
4.
Finally, we organize our own actions into routines, or ways of doing things.  For example, we follow a general sequence of steps for multiplying two-digit numbers, a general sequence of steps for finding places on a map, a general sequence of steps for analyzing poems into their parts, a general sequence of steps for writing papers, and a general sequence of steps for reading historical documents and then developing a theory of war.  These, general sequences of steps are called cognitive routines---the fourth kind of knowledge.  The teacher’s main job when teaching cognitive routines is to communicate so that students easily learn rules and the common sequence of steps to use for certain kinds of jobs.

Students watch teacher sound out


man   mmmaaaannn…man


fan    fffaaaannn...fan


fin     fffiiinnnnn...fin   

maf   mmmaaafff...maf

What general set of steps and rules can students (extract, discover, infer, induce) from the specific examples of sounding out words?  Knowledge form = Cognitive strategy/routine.
Instructional design and delivery is nothing but selecting and juxtaposing the examples/nonexamples, and then communicating them in a way that students can easily perform the logical operations needed to infer the generalization: verbal association, concept, rule relationship, cognitive strategy.
A general procedure for teaching

Elements of a general teaching procedure include the following:

1.
New material to be taught is properly selected; i.e., 


a.
It is consistent with scientific research.  For example, research on 


reading says that many students benefit from instruction on phonemic 


awareness (hearing the separate sounds in words) before instruction on 

letter-sound correspondence (m says mmm) and decoding 



(mmmaaannn…man)


b.
It is specified by a state standard course of study, which is based on 


scientific research.


c.  It is located within a logically progressive sequence leading to more 


complex knowledge; e.g., counting ( addition ( subtraction ( 


single-digit multiplication ( two-digit multiplication ( long division.


d.
Students are firm 
on earlier taught knowledge (e.g., counting, 



addition, single-digit multiplication) that is needed to learn the new 


material (e.g., two-digit multiplication).

2.
Instruction is designed on the basis of and focuses precisely on 
objectives stated in the form of what students will do.


Objective:  When the teacher says, “What is the first sound in (man, fun, 
fit, sun, pan, lake, take, run, make, boy),” students say the correct sound 
within three seconds.

3.  
Instruction begins with review, especially background knowledge relevant 
to the current 
instruction.

4.
The teacher gains student readiness: attention, sitting properly, materials 
handy.



“Boys and girls!”




“Eyes on me.”


“My turn.”


“Get ready to write.  Pencils up; sitting tall; feet on the floor; back 

against the seat. [check.]  


“I love the way you all got ready so fast.”

5.
The teacher frames the instruction by stating the kind of new knowledge 

to be taught (e.g., “Here’s a new fact.”), the objectives, and big ideas 
that will help students organize, remember or access, and comprehend 
the new knowledge, and connect new with prior knowledge.

“When we are finished, you will define simile.  You will identify similes when I give you poems and stories and everyday conversations.  You will tell me which examples are similes and which are not.  And you will make up similes.”  [Notice I did NOT say “You will be able to….” I said “You WILL” do something.]

“When we are finished, you will multiply parentheses like these with 100 percent accuracy.”
6.
The teacher models or presents new information.



“Listen.  Simile.  [write on board.]  Spell simile….. What word?...Write it 

in your notebooks.  [Check]



“A simile is a figure of speech in which two unlike things are compared, 


using the words like or as.  Listen again.  A simile is a figure of speech in 

which two unlike things are compared, using the words like or as.” 

7.
The teacher leads students through the application of the new 
information.


“Say the definition of simile with me.” [Correct errors via model, lead, 
test]
8.
The teacher gives an immediate acquisition test/check to determine 
whether students learned the new information.



“Your turn to say the definition of simile.” [Correct errors via model, 


lead, test]

9.
The teacher corrects any errors and/or firms weak knowledge (e.g., the 
rule and procedure for renaming, or carrying).


Three times three is nine.


Four times two is eight.


Two times five is ten.


Three times four is fourteen…


“Three times four is 12.  What is three times four?”


“Twelve.”


“Starting over.”

10.
If the new material to be taught is a concept, rule-relationship, or 
cognitive routine, the teacher provides both examples and nonexamples 
so that students can compare and contrast them, and identify the 
common essential features.

11.
The teacher gives a delayed acquisition test (calling on both the group as 
a whole and then individual students) to determine whether students 
learned (figured out, grasped, induced, constructed) the concept, rule 

relationship, or cognitive routine from the examples and nonexamples, or 
whether students remember the set of facts presented.

12.
The teacher reviews the instruction (e.g., main things taught) and states 
how what was taught is relevant to next lessons.

13.
The teacher uses information from the delayed acquisition test to 
determine whether students have sufficiently mastered the new material 
and can advance to the next step of instruction, or whether reteaching or 
more intensive instruction for some students is needed.

This general procedure above is modified depending on what form of knowledge you are teaching.  Here are the specific procedures, beginning with step 5.
Procedure for Verbal Associations: Simple Fact

Frame:  New fact.  

The capital of Vermont is Montpelier. [repeat as needed]

Say that new fact with me. [If needed.]

Your turn. What is our new fact? [Or, what is the capital of Vermont?]

Procedure for Verbal Associations: Verbal Chain

Frame:  New fact.

Model:  There are six New England states.

Immediate Acquisition Test:  How many New England states?

Model:  Here we go.  Get ready.  Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut.  [Listen again.]

Model:  Listen to the first three New England states.  Maine, New Hampshire, Vermont.

Lead:  Say it with me….

IAT:  Your turn…

Verification:  Yes, Maine, New Hampshire Vermont.

Model:  Listen to the last three New England states: Massachusetts, Rhode Island, Connecticut.  [Listen again.]

Lead:  Say it with me….

IAT:  Your turn…

Model:  Now I’ll say all six New England states…

Lead:  Say them with me.

Test:  Your turn…

Verification:  Yes, Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut.

Procedure for Concepts: Sensory  (color, shape, position)

Frame:  New color

Model:  This [Points] is red.  [Show a range of examples that differ by size and 
shape.  Label all red.]


Then juxtapose pairs of examples and nonexamples that are the SAME 
except for color.  Label each.  “This is red.  This is NOT red.”

Acquisition Test.  [Present examples and then nonexamples.  Ask, Is this red?]

Procedure for Concepts:  Higher order  (types of political systems, figures of speech, rocks)

Frame:  New type of igneous rock.  Granite.   Spell granite…. What word?
Model:  Get ready for the definition.  Granite is an igneous rock consisting of three minerals: quartz, feldspar, and mica.  

Make sure you have that written down exactly [Repeat if needed]

Lead:  Say the definition of granite with me…  [Correct errors]


Make sure you have that written down exactly.  [Repeat if needed]

IAT:  Your turn to say the definition of granite….  [Correct errors]
Model:   [Show a range of examples of granite that differ by irrelevant 
features, such as color, size, and shape. Label each.  Then juxtapose pairs 
of examples and nonexampes and label each:  This is granite… This is not 
NOT granite.]

AT.  [Show examples and nonexamples and ask, “Is this granite?”  Follow with 
“How do you know?”  Students use the definition to explain.  Correct 
errors.]

Procedure for Rule Relationships.
You can either (1) tell the rule and then give examples to substantiate the rule, or you can (2) give examples and help students to induce (figure out) the rule.  The second is more difficult, because students must know how to observe, analyze, identify features, compare and contrast, identify sameness and difference, and state sameness.
First method:  You tell the rule.

   

Frame:  Boys and girls, here’s a rule.  
Model:  The more the enemy’s infrastructure (of water, waste, power, 


communication, roads, food) is destroyed, the less resistance the enemy 

will mount after the defeat of its military.  [Make sure they write the 

rule]
Lead:
  Say that rule with me…. [Correct errors]

Model:  Here are examples of the rule.  Get ready to write them…. 

In the Third Punic War (149-146 BC), Rome totally destroyed Carthaginian 

infrastructure.  Down to the ground.  Even salted the fields.  Carthage 

then put up zero resistance.  So, the enemy’s infrastructure was totally 
destroyed, and the enemy mounted NO MORE resistance.

Here’s another example.  In the War Between the States, Union General 
William Tecumseh Sherman burned southern cities, homes, materials, and 
fields.  The Confederate soldiers put up little resistance after that.

Does this fit the rule?


How do you know?


Here’s a contrasting example.  Union General Grant killed soldiers, but 
unlike Sherman, he did not destroy cities.  Even though Confederate 
soldiers died by tens of thousands, the rest kept fighting.

Does this fit the rule?


How do you know?


A more recent example.  United States Marines beat the North 
Vietnamese and Viet Cong during the Tet Offensive, but they did not 
destroy Hanoi.  The North Vietnamese and Viet Cong came right back 
fighting.

Does this fit the rule?


How do you know?

Test/application:   Use the rule to say explain what happened.  The U.S. and 
British forces so overwhelmed Hussein’s Iraqi army that his armies quickly 
surrendered or scattered.  However, resistance in Baghdad, Falluja, Najaf 
and other cities began shortly after the defeat.  Why?

[Have students find and invent more examples.]

Second method:  Students induce the rule from examples.
First, you have to teach them how to examine examples and identify their features; how to compare and contrast examples with respect to those features; and how to discover, identify, find (induce) the pattern (what goes with what) and how to state the rule relationship.

Frame.  I’ll give you examples of temperature and pressure than change.  You figure out the rule for how they change. [You could put these on the board]

When pressure is 55 pounds, temperature is 70 degrees.

When pressure is 150 pounds, temperature is 120 degrees.

Compare the two examples.  Is pressure changing?....

How is it changing?...

When pressure changes, does temperature change?...

How does temperature change?...

Okay, When pressure is 190 pounds, temperature is 140 degrees.

When pressure is 220 pounds, temperature is 140 degrees.

Compare all four examples.

Is pressure changing?....

How is it changing?...

When pressure changes, does temperature change?...

How does temperature change?...

Okay, summarize with a rule how temperature changes when pressure changes.
[Students could now find examples of the rule and do experiments to show it.]

Procedure for Cognitive Routines.
Frame:  New operation.  Multiplying parentheses.  [Students must be firm on multiplication.]
Model:  [FOIL.  First Outside Inside Last.  Have students recite this.  Point to FOIL in  (3 + 6)(9 + 2). Then model how to USE FOIL] 
Boys and girls.  Write this down….First.  Outside.  Inside.  Last.

First, is 3 and 9 [point].  Outside is 3 and 2 [point]. Etc.
Now let’s do FIRST.  What do we multiply first?.... Yes, 3 and 9.  3 times 9 is 27.  Look at YOUR problem and say that with me… Your turn.  Say the whole thing… [3 times 9 is 27] 

Now let’s do OUTSIDE…
[finish]

Then do them all FOIL steps in sequence. 
[Note, if there are many steps (say 5 or more), have them do the first 2 together; then the first 3, etc.]
[Do more problems: model, lead, test.  The have students do a set of the same problems by themselves.]

In future lessons, work on other phases of mastery.

1.  Retention.  Review and practice—especially the most recent.

2.  Fluency.  For example, give examples of figures of speech and have 
students identify as many as they can in one minute.

3.
Generalization.  Test students with new examples.  Use reminders.  “Don’t 
let me fool you.  Some of these are similes and some are not.  What two 
elements are you going to look for in order to tell?”…

4.
Independence.  For example, students make up similes, find similes in 
texts, transform metaphors onto similes.
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