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Your true project as an educator is philosophy.
1.
We live in two worlds:  (1) the world of things and events; and (2) the world of knowledge (ideas, thought, cognition) by which we represent and communicate about (describe, explain, make predictions about) the world of things and events.

2.
The world of things and events is superficial (If you cut open an orange, you see yet another surface); it is ever changing (Oranges grow, ripen, and fall off the tree); and it is particular (You can’t see oranges in general; you see only this and that particular orange).  

3.
However, knowledge (for example, concepts and rule relationships) is anatomical.  Knowledge describes the structure and interconnections among things and events, and explains how they come into being, change, and pass away. Knowledge is enduring and is general.  Individual persons and their actions come and go, but the concept of humankind and the rules of moral behavior can exist forever and can remain constant—in the form of ideas, or knowledge.

4.
The classical role of teacher is to educate—to lead students out of the cave of self-interested beliefs, to knowledge of what is general--universal, stable, and enduring.  For example…

You teach about the Revolutionary War, Civil War, First and Second World Wars, Cold War, and war with Islamic totalitarianism—not ONLY so your students can think and talk about these particular wars, but MORE IMPORTANTLY so they can think and talk about concepts, rules, and theories of war and geopolitics generally, and apply this general (i.e., not limited to particular cases) knowledge to other wars in other times and places.
Likewise, you teach students to sound out slip, slim, man, rim, lip, lamp, and ram, not so they can read these words only, but so they learn the general strategy for sounding out all regular words.

When you show your students how to solve 10 equations having one unknown (x = 3 + 12; or 6 x 5 = y) you are not teaching the solution to those 10 particular equations only.   You are at the same time teaching the general strategy for solving all equations of that TYPE.  The 10 problems and their solutions are examples of the general type of problem and its general method (strategy) of solution.  That (the general—the idea) is what you really want students to learn.  (Otherwise, how can they generalize to new examples?)

5.
However, we’ve got a problem.  We can’t teach or learn what is general, constant, or universal (a concept, rule relationship, or strategy) directly or by itself.  We can’t see (and a teacher can’t show) the concept (idea) red—only red things that are examples of the concept red.  The concept is in the head.  It is cognitive.  It is an IDEA abstracted from (taken out of) the examples of red things.  Likewise, we can’t teach or learn the sounding out strategy itself—without particular words to sound out.  We can’t see a rule relationship.  We can only abstract a rule (that we can say or draw) from particular examples of the rule relationship.  Again, as teachers, we can only present examples.  The students’ minds have to see (“get,” “grasp”) the connections among the examples and then abstract (induce, figure out) what is general—a concept, rule, or strategy.  Our job is to present information (examples via demonstration and explanation) in such a clear way that it is easy for our students to “get” the idea—the general.
6.
Cognitive knowledge (i.e., how we represent and communicate about the world of things and events) consists of

a.  verbal associations--knowledge of names. 

b.  concepts--knowledge of kinds.

c.  rule relationships--knowledge of connections.

d.  cognitive strategies--knowledge of

big pictures; e.g., theories and models that describe, explain, and predict; and  
routines for getting answers; e.g., deductive and inductive reasoning, methods for solving problems.  
Everything you say, think, read, and write boils down to these four forms of knowledge.
The figure below shows the four kinds of cognitive knowledge and the six phases 

of mastery.
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Good Philosophy Requires Technical Proficiency,

So That Students Become Smart.
7.
The question is, How does a teacher help students move from examples (particular things and events) to general knowledge (of verbal associations, concepts, rule relationships, and strategies) that represents and enables students accurately to communicate about things and events?   The answer is: The teacher helps students to apply a series of logical, mental steps (operations) to examples.  If this is done well, students get the concept, rule, or strategy that is revealed by the examples.
8.
You might say that the mind performs certain logical operations, or mental steps, to move from examples (particular things) to cognitive knowledge (general).  Therefore, the fastest and most effective way to teach (help students acquire and apply knowledge) is to make it easy for their minds to follow the logical steps.  For example…

a.
The logic of a verbal association is THIS ONE THING GOES WITH THAT ONE THING.  To “get” a verbal association means to get THAT THIS ONE THING goes with THAT ONE THING.  Therefore, the most effective and fastest way to teach a verbal association is simply to say, THIS ONE THING goes with THAT ONE THING.


“That (point) is a door…. What is that?... door…. Yes, point to door.”


“Thomas Jefferson wrote the first draft of the Declaration of Independence.  Say that with me…Who wrote the first draft of the Declaration of Independence?   Tell me a fact about Thomas Jefferson?”


“The six New England states are Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut…. Your turn.  Name the six New England states….  What are Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut?...  Where are they?”…

b.  The logic of a concept is ALL OF THESE EXAMPLES HAVE SOMETHING(S) IN COMMON.  THEY SHARE A SAMENESS in their features.


So, to get a concept means to get the sameness common to the examples (particulars) but NOT found in the NONEXAMPLES.  


Therefore, the most effective and fastest way to teach a concept is to teach WHAT THE SAMENESS IS that is COMMON to the EXAMPLES but NOT found in the NONEXAMPLES.  Specifically,


(1) Teach students how to examine examples and nonexamples.  For example, students see and identify the features of rocks that are crystalline vs. not crystalline (size, shape, color, and structure).


(2) Show examples on at a time, label them as examples, and point out the common features that make them “same.”  “See the planes in the structure.”


(3) Juxtapose examples and nonexamples of crystal and noncrystal; label the nonexamples (“This is NOT crystalline.”) and point out the absence in the nonexamples of the features common to crystal.  “See, unlike crystal there are no planes in the structure.”


(4) Acquisition test.  Present the examples and nonexamples just shown.   Ask, “Is this (crystalline)?   Yes.  How do you know?”  Etc.


(5) Later, work on generalization/discrimination with new examples and nonexamples.

c.
The logic of a rule relationship, or proposition, is THIS CLASS (group, set) of examples/things (CONCEPT) GOES WITH THAT CLASS (group, set) of examples/things (CONCEPT).

All mammals are vertebrates.  [All of the class of mammals is INSIDE the class of vertebrates.] 

No terrorist can be trusted in peace negotiations.  [No person in the class of terrorist is in the class of persons that can be trusted in peace negotiations.]


The more the enemy’s infrastructure (fuel, transportation, communication) is destroyed, the less the enemy resists after defeat.  [The class of events that involves destroying enemy infrastructure CAUSES the class of events that involves resistance.]

                               Great----Little                         Great----Little                                
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Therefore, the most effective and fastest way to teach a rule relationship is to teach THE RELATIONSHIP (GOESTOGETHERNESS) COMMON to the EXAMPLES.  Here’s how.


(1) Pre-teach students how to examine examples and to identify sameness and difference in the features; e.g., poems, historical documents, rocks, slides of phases of cell division, wars (weapons, size of armies, duration, amount of destruction of soldiers, amount of destruction of infrastructure, amount of enemy resistance after defeat of main forces).

(2) Either state the rule relationship (and have students repeat and write it) OR tell them that they are to compare and contrast examples and discover (induce) and state the relationship.

(3) Show examples and point out the goestogetherness (co-variation) among certain variables—that is, point out the relationship across the examples.   Or, show examples and have students identify the goestogetherness.  [It is better for you to do this first—model—and then have students do it with new examples.]  For example,
“Boys and girls, here’s a rule.  The more the enemy’s infrastructure (of water, waste, power, communication, roads, food) is destroyed, the less resistance the enemy will mount after defeat of its military.”

“Here is an example of the rule.  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.”

delenda est Carthago: Carthage must be utterly destroyed. (A phrase with which Cato the elder urged the Roman people to the destruction of Carthage, which he looked on as a dangerous rival to Rome.)


“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.”


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


“A more recent example.  United States Marines beat the North Vietnamese and Viet Cong during the Tet Offensive, but they did not destroy Hanoi.  [They were not allowed to.] The North Vietnamese and Viet Cong came right back fighting.”


“Finally, the U.S. and British forces so overwhelmed Hussein’s uHussseIraqi army that his armies quickly surrendered or scattered.  However, allied forces but did not destroy Iraqi weapons, food, fuel, homes, and roads.  Resistance in Baghdad, Falluja, Najaf and other cities began shortly after the defeat.”


[However, these examples could be in text form.[


(3) Have students identify and state the relationship (goestogetherness) common to the examples.  “The greater….the less…”


(4) Give new and/or hypothetical examples and/or have students invent them.  Ask what will happen if (there is more or less destruction of infra-structure).  Then ask, How do you know?  (Students give rule.)  And give new examples of more and less resistance after defeat, and ask why.  Again, students apply the rule.
d.  The logic of a cognitive strategy is a sequence of LOGICALLY ARRANGED, OR PROGRESSIVE STEPS (each next step depends, logically, on accomplishing the earlier ones; and each step, logically, makes the next steps possible), GOVERNED BY RULES (“If the product is ten or more, write the…”), and USING CONCEPTS (product, tens, ones, column, times, carry) AND VERBAL ASSOCIATIONS (seven times five is 35).


So, to get a cognitive strategy is to get the logical arrangement of steps (and to see the necessary progression) and the concepts, rules, and verbal associations needed.

Therefore, the fastest and most effective way to teach a cognitive strategy is to teach the sequence of steps, the logical necessity of the progression, and all of the concepts, rules, and verbal associations needed.   You should teach most of the concepts, rules, and verbal associations beforehand, so that during instruction on the strategy, you are mostly teaching the steps.
You may have to teach a strategy in chunks (forward chaining).  1; 12; 123; 1234....   Or 1; 2; 12; 3; 123; 4; 1234…  It is also important to describe what you are doing as you demonstrate the routine so that students learn to verbalize the concepts, rules, and steps (conspicuous strategy instruction).

9.
Have a set of specific objectives for every single thing you teach and for every phase of mastery for that thing.  Consider the strategy for sounding out simple words. 


am  ma  ran  man  sit  rim  mat  sat  fat  fin  fit  tin

The objective for the phase of acquisition might be reading these words with no mistakes.

The objective for fluency might be reading these words in a list with no more than one mistake in less than 15 seconds.  The objective for 3rd grade fluency with connected text might be 120 words read correctly per minute.
The objective for generalization might be reading new words correctly, such as ram, rat, tam, tan, tif, rin, maf

The objective for retention might be reading these words quickly and accurately one, two, four, six, 10, and 15 weeks later.

10.
Objectives (in any phase of instruction) should be in the form of do-statements.  Ask yourself, “If students have learned what I’ve tried to teach, then they should be able to DO….?”  


Too often objectives are so general (include so many behaviors and feelings and attitudes) or are so vague (words such as recognize, appreciate, know, demonstrate, understand) that the objectives don’t point to any specific behavior of students; therefore, you don’t know what exactly students are supposed to do; therefore, you don’t know what you are supposed to teach; and therefore you don’t know how you are supposed to assess learning.  Here is an example of an objective that is too general and vague.

Phonemic awareness.  Students will hear and manipulate the sounds in words.  

You can’t observe this because it doesn’t signify or point to anyTHING.  It points to a CLASS of things: hearing, manipulating.  A teacher needs to know: What things are IN the class?  What behavior counts for hearing and manipulating sounds?  Therefore, you need to transform general and vague objectives into specific do-objectives--examples of hearing and manipulating sounds.  For example….



Do-Objectives
Notice that do-objectives have two parts: (1) the situation (materials, such as a box of rocks; and task statements, such as “Label each rock sample.”); and (2) a statement of what students will do.
Situation






Students do
         When the teacher rhymes mmm/at, hhh/at, fff/at, and

Say rrr/at within five

         the teacher says, “You rhyme with at.  Start with rrr.”             seconds of the signal (e.g., “Go”
or hand drop)

         When the teacher asks, “What is the first sound in

Say the first sound within

          mmmaaannn?”…





five seconds of the











signal (e.g., hand drop)

a.  Materials:  Samples of different kinds of text

Students circle 9 out of the
b. Task statement: 





10 examples of metaphor
     
     “Circle all of the metaphors on page 12.”


within 4 minutes.
   “Make a list of the main events between 1770

Students list the Boston



   and July Fourth, 1776, that led to the collective

Massacre, the Stamp Act,

            decision of the colonists to separate from Britain.”

etc.

“Solve all of these equations for one unknown

Students solve 16/20 problems

 on the practice sheet.”    




correctly within 15 minutes.

“Fluency objective.  The teacher provides a worksheet 
Students get 18 of 20 

with 20 examples of one-digit addition, including odd 
(90%) correct in 3 minutes

and even numbers (e.g., 5 + 3, 9 + 4, 6 + 4), and says, 
or less.

‘Do these as quickly as you can, but don’t make

 mistakes.  Check your answers.  You have 3 minutes.  

Go.’”

   “Sort all of the…”

“Describe the…”; 

     
   “Explain (state rules, factors, theory, draw model)…”

     
   “Compare/contrast X and Y”

“Define X, Y and Z.”  

“Create two examples of X”

     

“Is this X?...How do you know?”
  

Having students DO something is a test or assessment of instruction.  It is also an application of what they have learned.

Pick any of the above do-objectives.  Note how the objective tells you exactly what to TEACH and HOW to TEST whether students have met the objective.

11.
There should be several do-objectives for everything you are teaching.  For example, students can show that they know the elements of poetry (rhyme schemes, types of poetry, symbolism, figures of speech) by: 
a.
Defining these elements.  “What is a metaphor?” 

b.
Giving examples of these elements.  “Create four lines using an aabb rhyme scheme?”
c.
Analyzing poems into these elements.

d.
Writing their own poems using specified elements.  
Again, notice that these objectives tell you what to teach and what to assess.

12.
You should have specific (do-statement) objectives for different time periods of instruction.  For example…

a.
The end of the semester.  Some of these objectives will be for basic or elementary skills worked on earlier. (Can students still do what you taught the first weeks?) Others must be summative objectives that strategically integrate elementary skills (e.g., doing an experiment that requires many skills learned during the course).

b.
The end of units; e.g., after three weeks on the pre-revolutionary period in America; after one week on conjugating a new verb form.

c.
The end of lessons.   “Okay, let’s sound out ALL our new words.  Here we go.  First word. (point)  What word?.... Next word…What word?”

d.
Every 20 seconds or so that you are teaching something.  For example, students will say the difference between the position of Federalists and Anti-federalists (which you just taught), will say the first sound in rrriimm, will sound out flop, will state the definition of monarchy, will state the atomic number of oxygen, will state the rule about semi-colons.

13.
Organize instruction (course, units, lessons) around big ideas: concepts, rule relationships, theories and models (interrelationships).   For example, in biology and geology, cycles in nature; in U.S. history, federalism (power of the nation state) vs. confederationism (states’ rights); in Romantic poetry, the human price of progress in science and industry; in math, the number line and counting; in economics, rational calculation of costs, risks, investments, and benefits; in Shakespeare’s Julius Caesar, a good man (Brutus) may have to do bad things (help assassinate Caesar) to right what he thinks is a greater wrong (Caesar’s power); in the Iliad, the pride of a hero (Achilles) brings destruction on his comrades.   

Begin units and lessons with the big idea (“The big idea in the Iliad is…”), remind students of the big idea continually (“What big idea explains what is happening?”), and end with the big idea (“Show the working out of our big idea as the story progresses…”).

14.
Use objectives to:

a.
Plan instruction.  If students are to learn that the slope of a straight line is a ratio of change in Y/change in X, indicated by students doing that (from a graph AND from a set of data), what do you have to teach—what verbal associations, concepts,, strategies—and in what sequence?

b.
Plan applications, or generalization of knowledge.  For example, if students calculate the slope from five data sets and plots, then to what new data sets and plots might they apply these skills?
c.
Plan tests/checks/assessment (immediate and later—acquisition/accuracy, fluency, generalization/discrimination, retention, independence).   

15.
Analyze the objective(s) into knowledge components.   For example, the objectives are teaching students to:

a.  Say /r/ when they see examples of r (r, r, r) and are asked “What sound?”

b.  Say “Yes” when they see examples of r and are asked, “Is this /r/?”

c.  Say “No” when they see nonexamples of r and are asked, “Is this /r/?”


What does a student have to know already in order to achieve these objectives?  The knowledge components are: (1) pronouncing /r/; (2) visually tracking the teacher’s pointing finger; (3) responding quickly on signal (e.g., hand drop, “Go,” tap next to letter on board—point-touch signal).

Therefore, make sure to teach the identified knowledge components before you work on a new objective that requires (because it consists of) these knowledge components.  For example…

Prior Instruction on Pronunciation


Boys and girls.  Listen.  I’ll say a new sound….rrrrrrrrrr.  Listen again….rrrrrrrr.


Say it with me.  Get ready. (signal).  rrrrrrrrrr.


Your turn.  Get ready.  (signal).  rrrrrrrrr.


Yes, rrrrrr.  I love the way you said it just as I did.”  (specific praise)


Another implication is examining curricula to see if they are a logical progression of tasks.

16.
Make sure to review and firm up the knowledge components (prerequisites) before initial instruction on the new objectives.

17.
Use the model-lead-test format to teach a new knowledge unit/objective (the phase of acquisition, when the objective is accuracy, or getting it).

Steps in the Frame-Model-Lead-Test/Check-Verification Format

Attention.
The teacher gains attention; e.g., with a raised hand and/or a statement.  “Boys and girls, all eyes on me.”
Frame.
The teacher states the learning task at hand.

Model.  
The teacher provides information (e.g., reveals the logical structure 


of a verbal association, concept, rule relationship, or cognitive strategy, or shows how to apply this knowledge) verbally or through demonstration. If needed, the teacher repeats the model to make sure all students heard or saw it.

Lead.  
The teacher and students say the information or perform the routine together—several times if needed to ensure that all students do it correctly; that is, are firm.

Test/Check.
Students perform the task independently, several times if needed to do it correctly.   This is a test or check of whether the students have gotten it.  It tells the teacher whether she communicated clearly, the students’ pre-skills were firm before this task, and the students were properly attending and trying.
Verification. The teacher provides specific praise—stating what the students learned.
Additional Features of the

Frame-Model-Lead-Test/Check-Verification Format

1. The teacher makes sure all students are paying attention before she provides the model.  “Everyone, look.”  Or, “I have to see everyone looking up here at the board….Thank you.” The teacher uses a variety of prompts to ensure students are attending to and receiving precisely the right information throughout the interaction.  For example, the teacher moves her finger beneath each letter she is sounding out to make sure students look at each letter the moment the teacher says its sound.

2. The teacher prepares students to hear, see, and act by stating the type of knowledge task they are working on.  “Here’s a new sound” or “The next thinking operation is statement inference.” 

3. Wording is clear, precise, and to the point—to ensure understanding.  For example, all important concepts are pre-taught:  before defining democracy as a political association involving rule by the people, the teacher would pre-teach the concepts political association, rule, and people.  There is no unnecessary verbiage.
4. The teacher repeats any of the frame-model-lead-test/check steps if needed so that all students have attended and responded firmly—that is, they seem to have gotten the communication—before she goes on.

5. The teacher uses a gesture to signal students to respond when it’s their turn.  If students are looking at the teacher (e.g., the teacher is at the board), the “do it” signal could be a “hand drop”; that is, the teacher’s hand is raised when she says “Your turn to read these words the fast way.  Get ready….”  Then she drops her hand and students start reading.   

However, if students are not looking at the teacher (e.g., they are reading passages from a book), the teacher could tap on her book to give the “do it” signal.  For example,  

Teacher:  Everyone, what’s the figure of speech in the line,  ‘And what rough beast, its hour come round at last, Slouches towards Bethlehem to be born’?  Think about it… Get ready…” [Taps her book to signal “do it.”]  

Students:
Metaphor.  

Teacher
Yes, metaphor.  [Verification.]

How do you know? [Asks for the definition previously taught.]  Think…Get ready… Taps her book.]

Students: A metaphor is a word or phrase that compares unlike things, but the comparison is not directly stated.  

Teacher:
Yes, the comparison is not directly stated. Excellent definition of metaphor.  

6.
These signals help students respond quickly to (i.e., act on) new information (which aids getting it), and help students respond as a group, as discussed next.

7.
The teacher first calls on the whole group to respond as one.   “Your turn to state the rule about pressure and temperature.  Get ready.” Choral responding enables the teacher to determine that each student has gotten the communication. If she called on students individually, she could not tell if a student was merely copying the students who came before.  Choral responding also makes instruction move quicker (imagine how long it would take to check each student), so that more is covered.  Finally, choral responding gives students the sense of both individual and group mastery in a learning community, which fosters an obligation to try to do well and not disrupt the group’s learning.  

8.
After group turns, the teacher calls on individual students—especially students who made errors during the choral responding.


Here some examples of model-lead-test formats.
Teaching a Simple Fact: Verbal Association
Atten-
Eyes up here.  Here we go.
tion.


Frame.  Boys and girls.  New fact.  Write it.
Model.  The Union bombardment of Fort Fischer was the largest in recorded history.  At least 80,000 shells fell on Fort Fischer.  
Test.
State two facts about the bombardment of Fort Fischer.

Verifi-   Excellent stating those two facts!
cation

Teaching a Verbal Chain: Verbal Association 

Atten-
Listen up, ladies and gentlemen.
tion

Frame:  
[Background knowledge.]  You know that somatic cells reproduce themselves by making copies.  They make copies by dividing.  Everybody, what is the name of the process of cell division in somatic cells?  Get ready.  (Signal)  Mitosis.


Excellent remembering.  Mitosis.  Now mitosis, or cell division, happens in phases. Get ready to learn the phases of mitosis.  What are we going to learn?  (Signal) The phases of mitosis.

Model:  
There are six phases of mitosis.  Make a numbered list.  Here they are, starting with the first phase.  Get ready.  (Pause)  


Interphase, prophase, metaphase, anaphase, telophase, cytokinesis.


[These could be written on the board and written by students.]

Lead:  
Say the six phases of mitosis with me.  Get ready.  (Signal)


Interphase, prophase, metaphase, anaphase, telophase, cytokinesis.

[This may be too long a series to do all at once.  The teacher might teach the series in smaller chunks—the first three; the next three; and then all six.]

Test/
     All by yourselves.  Get ready.  (Signal) Interphase, prophase, 

Check:      metaphase, anaphase, telophase, cytokinesis.

Verification:
 Excellent remembering all six phases of mitosis. 

Later, students learn the definition of each phase;  what each phase looks like;  to generalize this knowledge to new examples by identifying and discriminating the phases when they are shown (“What phase is this?”) or defined (“What is the phase when two new nuclei form?).
Teaching Sound-Symbol Relationships: Concept

Atten-
All eyes up here, kiddies.
Tion.
Frame.
New sound.  (point to letter r on board).  
Model.
This sound is…rrr.  Again, this sound is…rrr. 
Lead.
Say it with me.  Keep saying it as long as I touch under it.  Get ready (point-touch signal)…rrrrrrrrr.  Again…rrrrrrr.  (Twice to firm it)

Test.
Your turn.  Remember, keep saying it as long as I touch under it.  Get ready (point-touch signal)…rrrrrrrrrr  (test/check = informal acquisition test)


Verifi-
YES, rrrrr (still touching)  I love the way you said it as long as I cation.
touched under it.  (verification)

Teaching a Complex Concept (Granite) 

Granite is a complex concept.  Therefore, we have to teach it via verbal definitions and then examples that enable students to see the defining features.  

Exercise 1. 

Framing:  [Priming background knowledge.] We’ve been studying igneous rocks.  Here’s our definition.  Igneous rocks form from the crystallization of minerals in magma.  [Or have students give the definition.]
Everyone, say that definition of igneous rocks. Igneous rocks form from the crystallization of minerals in magma. [Note, the students are advanced enough that the teacher leaves out the lead step.]  

Yes, igneous rocks form from the crystallization of minerals in magma. 

Today we will examine an igneous rock called granite.  Everybody, if granite is an igneous rock, what else do you know about it?  Think…. (Signal.) It forms from the crystallization of minerals in magma.  [Teacher asks students to make a deduction about granite given the definition of igneous rocks.]  Excellent deduction!!

Model:  Here’s the definition of granite.   Write it.  [Note book?  Note cards?] 

Granite is an igneous rock consisting of the minerals quartz, feldspar, and mica.  Again, granite is an igneous rock consisting of the minerals quartz, feldspar, and mica.

Lead:  Say it with me.  Get ready.  (Pause…then signal.) Granite is an igneous rock consisting of the minerals quartz, feldspar, and mica.  [The teacher probably can leave out the lead.]

Test/Check:  By yourselves.  (Signal.) Granite is an igneous rock consisting of the minerals quartz,  feldspar, and mica.

Verification: Excellent saying that definition with so much enthusiasm.

Exercise 2.

Framing:  Now, we’ve already learned the minerals quartz, mica, and feldspar. [Teacher reviews (more background knowledge) the verbal definitions for each mineral ; shows examples of each one; and has students discriminate among examples of these minerals and other minerals. She uses the format, “Is this quartz?…How do you know?…Is this quartz?…How do you know?…Is this feldspar?…How do you know?”]  

Okay, you guys are SOLID on the minerals!  Now I’ll show you examples of our NEW rock—granite—that consists of the three minerals—quartz, feldspar, mica.
Model:  [Teacher holds up or shows slides of granite and labels each one as granite.]  

This is granite…Notice the mica, feldspar, and quartz… 
This is granite…Notice the mica, feldspar, and quartz… 
[The examples differ in size, shape, and color of minerals; e.g., pink and grey quartz.  But they share the essential and defining features—quartz, mica, and feldspar.]

[Next the teacher juxtaposes examples of granite and nongranite, and labels them.]  
This is granite.  Notice the mica, feldspar, and quartz….
This is not granite.  Notice that it has no quartz…
This is granite…

Test/Check:  [Now the teacher presents the same examples of granite and nongranite and asks students to discriminate and identify them.]  
Everyone. Is this granite?  
Yes.  
How do you know? 
There is mica, feldspar, and quartz.  
Excellent!  Is this granite?  
No. 
 How do you know? 
No quartz.  
Correct!

Verification:  [After each example, above, the teacher verifies and praises accurate answers.]

[Throughout, she calls on the whole group and then on individual students.]

Individual turns…Bart, is this granite?…
Teaching Sounding Out (Decoding):  Cognitive Strategy

  Attention.
Everyone, listen.  

  Frame.       Now we're going to read words the slow way. 

  Model. 
I’ll show you how to read this word (Points to word on board) the slow way.  Get ready.  [Gives time to orient to the model.]

sssnnnaaaap.  [Moves finger under the word and sounds it out.]

s  n  a  p
     o-----------(
      [Start at o and loop to each next letter]

      Lead.
Everyone [attention], read this word [points] with me, the slow way.  Get ready.… (Signals students to respond by moving her finger under the word.) sssnnnaaaap. 

Again.  Get ready… sssnnnaaaap. [Repeats another time to ensure that all students respond promptly, together, and correctly.]

Test/
     Your turn to read this word (points) the slow way.  Get 

Check
ready… (Signals students to respond by moving her finger                   under the word.)


sssnnnaaaap.

   Verifica-
Yes, sssnnnaaaap.  I love the way you said each sound
   tion.
without stopping. 

Teaching Finding the Slop of a Straight Line: Cognitive Strategy

[image: image2]
[Label X and Y axes; add scales and data points.  Put on the board and supply the graph to students.  Below are the steps.  Script the instruction.  Teach in chunks—using model-lead-test.  Check background knowledge at each step; e.g., names and rules.  Verbalize what you are doing—model.  Give reminders.  Each number, below, is a step or set of steps in the strategy, and would be an exercise in the instruction.]  
1.  Start with a frame and then a definition of slope.
2.  Review.  Names for axes.  How to plot values of variables; e.g., from a table.  What a data point is (a value of X and a corresponding value of Y).  Best fitting line.  Counting up and across.  Subtracting a lower value from a higher value.  Making a ratio of change in Y over change in X.

     You demonstrate how, and then students….
3.
Select 2 values of X on the X axis.  
4.
Create a triangle.
a.
Draw vertical lines from each selected point on the X axis to the linear function line.

b.
Draw a horizontal line from the lower value point on the function line to the vertical line on the right.

3.
On the triangle, count units up.  For example, change in Y = 2.

4.
On the triangle, count units across.  For example, change in X = 4.

5.
Say the definition.  Slope = change in Y divided by change in X

6.
Make a ratio of change in Y/change in X.  For example, 2/4

7.
Say, for example, Slope = 2/4.

8.
Transform the ratio into a decimal.  Divide the numerator by the denominator.  E.g., 2 divided by 4 = .50

9.
Say, Slope = .50

18.
Make sure to present a range of examples and nonexamples that are a good sample of the range of application (letter r’s that they will normally see).  Juxtapose some of these examples and nonexamples to reveal sameness and difference)


“This [r] is rrr.  This [r]is rrr.  This [r] is rrr. This [m] is NOT rrr. This [0] is NOT rrr.  This [r] IS rrr.  This [r] IS rrr.”

19.
Now give a formal acquisition test—using exactly the same examples and nonexamples in #18.


“Is this (point) rrr?   Is this (point) rrr?” Etc.

20.
Immediately correct (and note) every error.  The general format is model, (lead?), test, re-test, start over, delayed test.  Here are examples. 
Error Correction With Reading Connected Text

The word is “metropolis,” but a student says “metroplus.”

Model.  Teacher immediately gives the answer or demonstrates the step. The correction is done in a matter of fact way and is addressed to the whole group.  "That word is metropolis."

Lead.  Students say the answer or do the step with the teacher.  (Sometimes the lead phase is not needed.)  


"Say it with me. (signal.) metropolis."


(The lead is repeated until students are firm.)

Test/check.  Students are asked the question or are given the problem 


step again.  "What word?" metropolis
Verification.  Specific praise from the teacher.  "Yes, metropolis."
Retest/starting over.  The teacher backs up in, for example, the sentence, and students do it again.  "Start from the beginning of the sentence, please."


(This is repeated until students are firm.  If needed [i.e., continuing errors], there would be re-teaching and/or special remediation for certain students.)


Delayed Test.  (Later in the lesson, the teacher gives another test of the same thing. Teacher reminds students what to watch out for.)

Verification.  Specific praise.  "Excellent.  Every word correct!"

Error Correction With Sound/Symbol Relationship

(Teacher points at the letter a on the board.  Students are to say the sound—aaa. One or more children say the wrong sound or do not take their turn.)

Model: (Points to letter a.) That sound is….aaa

Lead: (Points to the letter a.) Say it with me.  Get ready.  (Signal)  aaa.

Test/check:  Your turn.  Get ready.  (Signal) aaa.

Verification:  Yes, aaa.

Retest:  Again.  (Points to letter a.)  Get ready.  (Signal) aaa.

Verification:  Good saying aaa.
[Continue with other examples.]

Delayed test:  (Points to letter a.)  Get ready.  (Signal) aaa.

Verification:  Good saying aaa.
Error Correction With Reading Isolated  Words

(Teacher points to the words on the board one at a time. Students are to read each word.  One or more students make an error [for example, on ramp] or do not take their turn.)

Model:  That word is ramp.

Test/check:  Everybody, sound it out.  (Signal)  r a m p

What word?  (Signal)  ramp 

Retest:  Starting over.  (Teacher goes back to the first word on the list, points to it and says, “What word?” Teacher makes sure to give individual turns to students who made an error on ramp.)
Delayed Test:  Once more. (points to ramp) What word?
21.
Teach at a perky pace.  Emphasize!!!  Pause and punch.
22.
Add prompts:  emphasis, pre-corrections (“Remember NOT to…”), instructions (“Write this down.”).

23.
Ask the question first; then call on students.  “So, what’s the rule about the probability of resistance?....Think…Douglas?

24.
Objectives and their related tasks (instruction) should be a logically progressive sequence.  

(a) parts (prerequisites) before wholes (that include the parts); (b) more common skills/examples before less common; (c) smaller chunks before larger chunks; (d) examples before the general idea (induction) or the general idea before examples (deduction)—with explicit connections.  

25.
When possible, pre-test students, and plan instruction accordingly; e.g., (a) homogeneous groups; (b) firm prerequisites; (c) intervention or supplementary materials (e.g., on math facts or phonemic awareness).

26.
Fix a curriculum or textbook as needed.  (a) smaller chunks per lesson; (b) less new material each lesson; (c) immediate (acquisition) and intermediate (fluency, generalization, retention) tests/checks; (d) wider range of examples; (e) juxtapose examples/nonexamples to make clear; (f) fluency building; (g) strategic integration; (h) add missing strands/knowledge (e.g., there is little or nothing on theory of war before examining wars); (i) add review; (j) add pre-corrections; (k) delete or skip (and replace) poor sections, examples, review, tests.  For example, have students read selections from the Federalists and Anti-federalists, and you lead this, rather than have them read a poor chapter.

27.
When you are at the board, leading students through a task (and you can’t see what they are doing), ask questions, questions, questions. 

   43
x 13  
Okay, everybody, which two numbers do we multiply first?...Go.  
Three and three.  
Yes, 3 and 3.  And what is 3 times 3?  Say it... 
Nine.  Yes, write it… Did everybody write 9?...
Okay.  What two numbers do we multiply second?...”  [Note that I said “second,” not “next.”  Why?  Because when I modeled the strategy I numbered the steps as a precise kind of prompt.  “First we… Second we…” That way, students can cue themselves.  “First I… Second I…  “Next” is vague.]

As students become more skillful, fade out these questions/checks.

28.
When you are modeling a task (math strategy, how to analyze a text, how to conjugate a verb), talk yourself through it so that you reveal the verbal associations, concepts, rules, steps, cues, and hints you are using—so that students will use these and eventually internalize these.  This is explicit, or conspicuous strategy instruction.


“Listen.  I’ll analyze Blake’s The chimney sweeper.  Read along with me, silently.  First lines.  ‘When my mother died I was very young, And my father sold me while yet my tongue.’…. So, right off we have the theme of abandonment.  Why would a mother die young….
Disease?  Lack of medical care?  Poverty?  
Good.  But why would a father sell his child?   Hint. What does this say about the value of children?... 
More valuable as workers than as children?  
Excellent.  Yes, this is another theme.  Even children are reduced to a commodity… 
Let’s continue.  ‘When my mother died I was very young, And my father sold me while yet my tongue. Could scarcely cry, weep! weep! ‘weep!’ Weep.  Sounds like sweep, as in chimney sweeper.  Also the sound of a baby bird.  This sounds like symbolism.  The child as innocent….”   [Write these points on the board as part of the model of how to read.]

29.
Make your praise specific. “Excellent for reading that passage with no mistakes.”  “You guys did that so fast!”  “Great the way you corrected your own error.”

30.
Make sure everyone gets it (as determined by quick checks) before you go on.  Firm it up with another m-l-t.  “One more time.  What are the six pronouns when we conjugate verbs?...”

31.  Phases of Mastery Instruction
Plan instruction on all phases of mastery--not just acquisition.
Name

Objective
Best taught by


Assessed by 

Acquisition
Accuracy.
Model-lead-test


1. Test portion of m-l-t 

(Chunked as needed)
(informal).  “What sound?”
111 222 12 12  33 123 123

2. Whole set of taught examples/nonexamples at the end (formal).  “Let’s do ALL our sounds.”
Fluency
Accuracy +
1.  Model-lead-test    (

1.  Informal



Speed

     (“Let’s do that faster.”)





2.  Board work.  E.g., do a list  (
2.  Informal





     quickly (read, translate, label) 





     “Let’s read these words the fast





     way.  Try not to make any 





     mistakes.  First word (point).  





     What word?  slime

    

                             Next word.  (point) What word?




                 cowards





     Next word.  (point) What word?

                                                     French






3.  Repeated reading.  “Let’s read  (
3. Informal

                                                     that paragraph again.  Go a little 

                                                     faster.”  (You could clap each

                 word.)

4.  Speed drills (sprints).  Circle all( 4. Formal





     the verbs, metaphors, spelling 

     



     errors (and correct).  Solve all 

                 these problems.  [Set goal: group,


     individual; students plot]

Generaliza-
Accurate and
1.  Ensuring fluency first.

1.  Test portion of m-l-t

tion/

rapid applica-
2.  Instruction that focuses

     (informal)

discrimina-
tion to new           on generalization/


2.  Set of untaught

tion

(untaught)
     discrimination by 


     examples and non-

examples
     pointing out essential and
                 examples; e.g., er and 





     inessential features: same(               re verbs.






                 generalize vs. different (



                 discriminate, don’t generalize).





     Use m-l-t.  “Here are new





     Examples.  I’ll show you how





     to tell which strategy to use.”

Assembling 
Strategic
Chunking.  Forward


All of the above.

elements into 
integration.
Chaining.  

larger wholes
Fast and 
111  222  12 12

accurate.
333  123  123 

Retention
Fast and 
1.  Ensure mastery of 
 (

1.  All of the above.





accurate
     the above phases.




with old and
2.  Distribute practice:
 (

2a.  At start of



            new examples       review explicitly                                  lessons. (informal)



            (retention of’
      samples from the


2b. Speed drills (formal)


skill at seeing
      beginning.



            sameness and 
3.   Integrate earlier skills

3.   All of the above.

                        difference).
      in next tasks; e.g.,



      translating passages






      involves earlier skills.

Indepen-
Fast and
1.  All of the above.
(

1.  Select old and new 

dence

accurate
2.  Focused instruction

     tasks.  




with old and         in which teacher




new examples,     fades out.




but without
3.  Provide written guidelines,




supervision
     definitions, strategies, and 






     teach students to use these.

Reasonable Sequence

Acquisition        Fluency

Assembling elements
         Retention
 Independence





Generalization
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