Elements of a General Procedure for Teaching

Technically proficient instruction is important for all students, and necessary for diverse learners.  Technically proficient instruction includes the following:

 1.
Defining instructional objectives in terms of what students will DO.  
“Students will solve 10 single digit multiplication problems (3 x 4  5 x 7) 
within one minute, with 90% accuracy.”  NOT “Students will demonstrate 
knowledge of multiplication facts.”
2.
Instruction and assessment are derived from the objectives.
3.
The teacher carefully plans a logically progressive sequence of 
instruction in which earlier taught skills are used in later taught skills.
4.
The teacher ensures (e.g., using placement tests) that students begin 
instruction at the place in a curriculum sequence for which they are 
prepared (have the necessary background knowledge).
5.
The teacher communicates information clearly during teacher-student 
interaction (instruction).  For example, the teacher uses words the 
students already know; the information is presented in a logical sequence 
(for example, a general idea is followed by examples of the idea).


This module introduces more elements of technically proficient instruction and then arranges all the elements into a general procedure for teaching.  How will this be useful for you?  Well, if you (1) know how to define objectives in terms of what students will do; (2) use objectives to determine what to teach and how to assess what you teach; and (3) then use the general procedure, you will have the core skills for teaching anything.  You won’t be standing in front of you class thinking, “Uh oh, what do I do now?”  But first, here are some basic ideas about learning that will lead us to discussion of a general procedure for teaching.
Teachers Use examples So That Students Learn General Ideas.  

For instance…
Ms. Jackson is teaching her first graders to sound out (decode) words.  For example, 
(1) 
She writes a word on the board.  It looks like this.

                                        a m
              o--------->
(2) 
Gains attention.  “Boys and girls.  Look.” (Points to the word on the 
board.)

(3) 
Frames the task.  She tells her students, “I’ll show you how to read 
this word the slow way.” (This is also called “sounding out.”)  

(4) 
Model.  She touches under each letter and says the sound.  aaammm

(5) 
Lead.  Then she says, “Do it with me,” and her students sound out 

aaammm with her.

(6)
Test/check.  Finally, she says, “Your turn to read this word the slow 
way.”  The students say aaammm by themselves as Ms. Jackson slides 
her finger under each letter.

(7) 
If a student make an error (in step 5 or 6), Ms. Jackson immediately 
corrects it.  For example, if a student says “aaaaaaa” instead of 
“aaammm,” Ms. Jackson immediately says, “aaaammm.  Say it with me.  
aaammm.  Your turn. Sound it out.  aaammm.”
(8) 
Ms. Jackson repeats the same procedure to show (model) how to sound 
out other words--ma, at, mat, and sat.  

(9) 
Ms. Jackson has her students read all the words arranged like this.  This is how she tests/checks to see if they learned all of them

am

              at

            sat

            mat

              am
              sa 

    ma 

Using Examples to Teach a General Routine in Reading. Ms. Jackson is teaching her students how to sound out these five words.  But these are NOT the ONLY words she wants them to be ABLE to sound out.  She wants them to be able to sound out thousands of other words besides am, ma, at, mat, and sat.  How WILL her students sound out thousands of OTHER words?  The answer is:



They will sound out thousands of other words by USING the 



GENERAL sounding out ROUTINE that Ms. Jackson taught them.  


(Please read that sentence again.)

What is the general routine?  Well, YOU (the reader) give it a try.  Sound out the word sam……Try it again.  What STEPS did you perform when you read sam the slow way?

(1) You started with the letter on the left (s).

(2) You said the sound of that letter. sss

(3) You shifted your eyes to the right and kept on saying sss.

(4) When your eyes landed on the next letter (a) you said aaa.

(5) You shifted your eyes to the right and kept on saying aaa.

(6) When your eyes landed on the next letter (m) you said mmm.

In other words, you sounded out sam by using a GENERAL ROUTINE consisting of the steps 1-6 above.  The routine is called GENERAL because you can USE it with thousands of other words. (Please read that sentence again.)

PRACTICE.  Write out a common routine for the following tasks: brushing teeth, making a sandwich, adding a column of numbers


32


12


44


18



77

Make sure to include even tiny steps.  For example, locating the toothbrush; starting with 2 and 2 and saying “Two plus two is four, plus four is…”  Check to ensure that the steps are in a logical order.  That is, you have to do steps 1, 2, 3, before you can do 4.


Here’s a big idea. 


Each time Ms. Jackson and her students sounded out a new word 


(am, ma, at, mat, and sat), it was an EXAMPLE of the GENERAL 


ROUTINE for sounding out words.  

Sound out      --->   Learn (figure out,     --->  The general routine
       am, ma, at,              discover, “get,”                  for sounding out words
       mat, sat

         “catch on to”)
   
(1) Start with the letter 







               on the left. m









(2) Say the sound of that 








     letter. mmm










(3) Shift your eyes to the 








     right, focus on the 








     next letter (a) but 








     continue kept saying 






                         the first sound (mmm).









(4)  Now say the next 







                sound (a).









(5) Shift your eyes to 








     the right, focus on the 







               next letter (t), but 








     continue saying aaa. 








(6) Now say the last sound                         







     (t). 

Using Examples to Teach a General Routine in Math.  Mr. Temple and his students solve 10 long division problems.  Why?  Well, they DON’T do it just to get the answer to each problem (35 into 478 is what?).  They solve 10 problems so that students will ALSO learn the GENERAL ROUTINE for doing long division.  

PRACTICE.  Think of another math routine that must be taught with examples. State why.

Using Examples to Teach a General Concept in Earth Science. Ms. Watson and her students label (name) seven samples of rocks (granite).  

“This pink one is granite.  This grey one is also granite.  And this grey and pink one is granite.  And this dark grey one is granite….” They label these samples NOT just so that students will know what kind of rock these seven samples are, but so her students can learn the GENERAL definition of the CONCEPT granite. “I see.  Granite has quartz, mica, and feldspar.  Color is irrelevant!”  

[Read this paragraph carefully.  Not only does Ms. Watson show examples of granite that differ in color but that all consist of the mijnerals mica, feldspar, and quartz (the defining features of granite), but she also shows NONexamples of granite that OTHERWISE look like the examples but that are missing some of the defining minerals.  By contrasting the examples and nonexamples, students can see that the difference (in minerals) is what MAKES the difference (in whether it is granite or not).


This instruction will enable students later to USE the definition of granite to examine and to label (identify) hundreds more examples of granite AND to tell which hundreds of other rocks are NOT granite.


PRACTICE.  What examples and nonexamples might you use to teach the concept on—using a closed shoe box, a small table, a pencil, comb, and flashlight battery? Explain how showing an example of on right next to (JUXTAPOSED WITH) a NONexample of on, helps students to see the essential difference between on and not on.

Using Examples to Teach a General Concept in Physics. Mr. Freed and his students examine how hot water rises in a pot on the stove, cools as it gets to the surface, and then falls; how hot ocean water (over a vent on the sea floor) rises, cools as it gets to the surface, and then falls; how warm air over a sun-baked field rises into the sky, cools as it goes higher, and then falls. Yes, each of these is interesting.  But Mr. Freed is using these EXAMPLES to teach the GENERAL CONCEPT convection cell.


Using Examples to Teach a General Rule-relationship in Economics. Ms. Hardy and her students examine the business section of newspapers.  They notice that the DEMAND for Atlas Steel is rising and the PRICE of Atlas Steel is also rising.  They notice that the demand for electric motors is rising and the price of electric motors is also rising.  They also find out that the demand for videotape recorders is falling (people are buying DVDs instead) and the price of videotape recorders is also falling.  And they find that the price of bird seed is falling and the demand for bird seed has also dropped (because it is summer and people usually feed birds in the winter).  Ms. Hardy and her students compare and contrast these four things.  They notice something that is COMMON. They “get,” figure out, construct, or learn the GENERAL RULE that the higher the demand, the higher the price, and the lower the demand, the lower the price.  In other words, they have learned a RULE about the relationship between demand and prince.  The four examples TAUGHT them this rule.

PRACTICE.  Make a table that shows the rule-relationship that height increases with age, up to age 18.



Age in Years

Height

Review.  So far, you have seen that students and teachers use examples to learn something that is bigger.  An idea.   You have also seen that teachers and students “get” (learn) three kinds of ideas (or COGNITIVE KNOWLEDGE).  They learn concepts (such as granite, blue, next to, convection cell, monarchy, metaphor, and many more).  They learn rules or rule relationships (for example, about the connection between demand and price).  And they learn cognitive routines (sequences of steps for sounding out words, solving math problems, and many more). There is a fourth kind of idea (verbal associations) but we’ll talk about that later.


Here’s an important point.  Most students cannot figure out the general idea (concept, rule relationship, or cognitive routine) JUST by being exposed to examples.  They need assistance provided by the teacher to DO something with the examples.  It works like this.
                                          Learning Process

Particular Events            





General Ideas: Four Forms










Of Cognitive Knowledge

Examples and Nonexamples ---(  Learning Mechanism --(  Inductive Generalizations

                +                                 Performs a Set of 

a.  Verbal associations

        Assistance/                           Logical Operations          b.  Concepts

        Scaffolding


a.  Observe


c.  Rule-relationships, or






b.  Analyze

               propositions






c.  Identify features

d.  Cognitive strategies or                               




d.  Compare and contrast       cognitive procedures

                                                       examples (identify

                                                       sameness)





          e.  Compare and contrast

                                                       examples/nonexamples

                                                      (identify difference)






f.  State what is general.

Here’s what the figure says.  First, we can only experience particular things.  For example, you can’t experience love by itself.  You can only experience love FOR someone.  After you love enough (particular) persons (that is, experience examples of love for persons), you learn what LOVE IS.  You can’t experience the IDEA of heavy by itself. You can only experience THINGS that are heavy.  You can’t experience the idea of mammal by itself.  You can only experience particular things that are mammals.  The particular things (objects, animals) are EXAMPLES of general ideas (heavy, mammal).  

PRACTICE.  Think of five more kinds of general knowledge that can only be learned through examples.  Explain why examples (particular things) are needed. I’ll spot you one.  Can you know the routine for long division all by itself—apart from specific long division problems.

Let’s look at the learning process—shown in the figure above.  A child sees a red ball.  The child does not know that the red ball is an example of a concept—a set of things that are red, things that are spheres, things that are toys.  Likewise, a physician gives 50 milligrams of a new drug to a patient with severe arthritis.  The inflammation decreases significantly. The physician does not know that this one instance (50 milligrams of the drug ( inflammation decreases) is an EXAMPLE of a general rule-relationship; namely; that when patients with arthritis take 50 milligrams of this drug, inflammation decreases significantly.  The physician knows only one event; she doesn’t know the whole (general) relationship.

The question is, how do we learn that these particular events are examples of something larger: verbal associations, concepts, rule-relationships, and cognitive routines?  The answer is that our “learning mechanism” (Engelmann and Carnine, 1991) performs certain logical operations with the examples.  What is the learning mechanism?  It is our brain, eyes, ears, and so forth, working together to figure out how things are connected.  What are the logical operations?  Basically, we first observe the events.  Then we examine them and analyze them into their features.  For example, the child learns that some objects called “red” are round, made of rubber, and bounce; other objects called “red” are cylindrical, metal, heavy, and hard (fire extinguishers); other objects called “red” are cylindrical, waxy, light, and make a color when you scrape them on paper (crayons).  The child’s learning mechanism compares these objects that are all called “red.”  What makes them “red”?  It can’t be shape, because the objects have different shapes but are still called “red.”  It can’t be weight, because some objects are heavy and some are light, but they are still called “red.”  Then the child notices an object that is NOT called “red.”  (A blue rubber ball) It has the same shape, weight, material, and bounciness of one of the “red” objects (the red ball).   By comparing and contrasting the “red” ball and the “not red” ball, the child’s learning mechanism comes to a conclusion; “red” means the redness in the objects.  Red becomes a CONCEPT—like a circle that contains all things that differ in many ways but are the same in at least one way—redness.  (Please read this paragraph again.)


Likewise, the physician gives the new drug to 50 patients with arthritis and she does not give the drug to another 50 patients with arthritis.  She observes the 100 patients’ “response to the drug”; for example, she checks blood pressure, body temperature, inflammation, and blood chemistry.  Then she identifies which of these features changed.  She learns that inflammation (and only inflammation) decreased in the patients who got the drug, but inflammation did not decrease in the patients who did not get the drug.  She looks for any other differences in the two groups.  She finds that the groups are similar in many ways: there are men and women in both groups; there are younger and older patients in each group; there are persons with higher and lower incomes in each group.  But besides the difference in a decrease in inflammation, the only other difference in the two groups is that one group got the new drug and the other group did not.  What does the physician’s learning mechanism conclude?  What generation does it make? It’s a rule:  If you take 50 milligrams of the drug, inflammation decreases.

(Please read this paragraph carefully.)  The physician already knew how to “figure out” what the examples meant.  She knew the routine called “scientific investigation.”  She knew how to observe, examine, identify features, compare and contrast patients’ response to the drug vs. not drug, and how to draw a conclusion.  But children do not know how to perform this routine—especially with unfamiliar words, math problems, historical documents, poems, and so many other things?  Their learning mechanism needs assistance.  Their effort to learn the general ideas shown by examples of words, math problems, poems, and other materials must be scaffolded.  And that is the job of instruction.  


The assistance from Ms. Jackson is like scaffolding that construction workers put outside a building as it is going up.  Scaffolding supports the developing structure.  In THIS case, scaffolding from Ms. Jackson supports students’ developing knowledge of the routine for sounding out words.  

Please take a look at the nine steps, above (pages 2-3), that Ms. Jackson used to teach students how to sound out each of the five words so that students would “get” or learn the general routine for sounding out words.  Notice what she did.  Notice also how what she did assisted her students to observe, to analyze the words and how to say them, to compare and contrast words, and to finally to develop the general routine for sounding out.
· She directed their attention (eyes, ears) to the right things.  (What things?)
· The line (with a ball on the left and an arrow on the right) showed students where to start sounding out words and the direction to move their eyes and say the sounds.  (Where?)
· She told them what the task would be.  (What?) This prepared them to pay attention to certain things she was going to do (say the sounds) and what they would learn to do.  (What?)
· She showed them how (model). 
· She gave them guided practice (lead).

· She gave them more practice (test/check).

· She used more examples, to give even more practice.

· During review, she arranged examples like this on the board

am

              at

            sat

            mat

              am

              sa 


    ma 


This made it easy for students to compare and contrast these words (for 
example, at, sat, mat) and therefore to learn that the same arrangement 
of letters (at) says the same thing, but that a difference in one of the 
letters (s, m) makes a difference in how you read the word---mat vs. sat.

· She corrected all errors so that students would have firm knowledge.

Do you think that Ms. Jackson’s students will learn how to sound out these five words pretty quickly and without many errors?  Do you think they will learn the general routine for sounding out words, so that if she writes a new word, “sam,” on the board, they will easily read it, too?  (After all, sam is just a combination of letters whose sounds they already know.)  The answer is Yes.  Why?  Because Ms. Jackson’s instruction is technically proficient at providing the assistance students need.  Please re-read points 1-5, at the beginning of this document, under Review. 


Imagine a teacher unlike Ms. Jackson, who provides very little assistance.  A teacher whose instruction is NOT technically proficient. (Remember, students are brand new to this.)  This teacher simply writes 





am   sat  at  ma 

on the board; she says “Look at these words”; and then she reads them out loud.  Do you think very many students will be able to sound out those four words?  Do you think they will have learned the GENERAL ROUTINE for sounding out other words?  The answer is No.  And what if she teaches this way again and again, the next day and the days after that.  Do you think students will learn any better?  No.  Teaching poorly again and again will not magically make students learn, any more than using the same bad recipe will one day produce a good meal.  Think of the millions of students who have been poorly taught reading from Day One.  A thousand days and five years later, they STILL can’t read.

Here’s another example of the difference between technically proficient and poor instruction.  Mr. Burns is teaching students how to multiply numbers like these:

                     34       25     63

                        x  4     x  3    x 4
This is multiplication with renaming.  For example, 16 can be renamed as one 10 and 6 ones.  He writes a problem on the board.


         
       34

                  
x 4
And then he starts “instruction.”
“Okay, I multiply four times four.  That’s sixteen.  Six. Carry the one.”

He writes

                    1




  34

                  x  4
                      6

“Now three times four.  Twelve.”

And he writes



  1




  34

                  x  4
                  12 6


“Okay, let’s do another one…”

Wow!  That was bad!  No wonder Mr. Burns’s students sit there saying, “Huh??”  Let’s see how bad.
1.
Did Mr. Burns do a knowledge analysis of this kind of multiplication to see what BACKGROUND KNOWLEDGE (part skills) students need BEFORE he tries to teach them the whole ROUTINE that requires this knowledge? Let’s say No.  Okay, let’s DO that knowledge analysis.  What background knowledge do students need in order to learn and to do single-digit multiplication? Students must know

·   Multiplication facts.  3 x 4, and so on.

·   The ones column and the tens column.

·   How to rename. For example, 12 is one 10 and 6 ones.

·   When to rename, or carry (when the product is 10 or more).

·   Where to write the renamed ten’s place number; for example, if the product is 16 or 26.

·   Where to write the product of the first multiplication step (4 x 4).

·   Where to write the product of the second multiplication step (3 x 4).

2.
Mr. Burns did not do a knowledge analysis.  Therefore, he could not assess his students’ background knowledge.  What if some students are weak on multiplication facts; or on renaming (“Rename 35.” “Huh?”); or on writing numbers in a vertical line?  They will not be able to do the routine.
3.
Since he did not assess students’ background knowledge, Mr. Burns did not re-teach or firm up any weak knowledge before he started teaching the whole routine.  So some students are unprepared and they will not know what to observe, what he is talking about, or what he is doing.
4.
Mr. Burns did the whole routine all at once.  He did not do it a step at a time.  He did not model, and then lead, and then test/check to see if his students learned each step. Therefore, he could not determine if they learned it and he could not correct errors.

5.
Ms. Burns went on to the next problem example without checking to see if his students could do the first one.  They will be just as confused when he does the second example.  He could do 50 examples and they still won’t learn the routine.

5.
Mr. Burns briefly said what he was doing.  But he did not state any rules and he did not ensure that students knew EXACTLY what he was doing.  The fancy term for this is, He did not teach explicitly.  He did not make HIS knowledge CONSPICUOUS so that students could learn how to think about it.  For example, he said, 


“Okay, I multiply four times four.  That’s sixteen.  Six. Carry the one.”
Fortunately, Mr. Burns watched himself on a video.  He said, “Wow!  That’s horrible.”  He read up on technically proficient instruction and he asked a skilled colleague to coach him.  And then he improved the instruction, as shown below.  Notice that Mr. Burns now ensures that students are firm on every bit of knowledge they need, and he teaches explicitly or conspicuously.  We’ll only look at the first step.


   34
                  x  4

[The red numbers held students to notice the ones column.]
Mr. Burns.  “Okay, FIRST I multiply the numbers in the ones column. (points)  The numbers in RED are the ones column. What are the numbers in the ones column?” (Checks to ensure they have this knowledge)
Class.  “Four and four.”

Mr. Burns.  “Right.   (Verifies to them that they are right) Four and four are the 
numbers in the ones column.  So, what am I going to multiply first?” 
(Ensures they know what numbers to multiply.)
Class.  “Four and four.”

Mr. Burns.  “Yes, four and four.”  (Verifies that they are right)  What IS four 
times
four?”  (Ensures they know the multiplication fact)
Class.  “Sixteen.”

Mr. Burns.  “Correct. Four times four is sixteen.  (Verifies) Is sixteen a number 
than can be renamed?” (Ensures they know the rule about renaming)
Class.  “Yes.”

Mr. Burns.  “Do it.”  (Has them apply the rule)
Class.  “One ten and six ones.”  
Mr. Burns.  “Is six less than ten?”
Class.  “Yes.”

Mr. Burns.  “Correct. Six IS less than ten.  So, I am going to write six in the 
ONES column, under the line.  Under which numbers do I write six?”

Class.  “Four and four.”

Mr. Burns.  “Correct.  I write six under the four and four in the ones column.”


   34
                  x  4

                         6

Mr. Burns. “The product of four times four is sixteen.  We wrote the six from 
the renamed sixteen in the ones column.  But we still have ONE ten 
from the renamed sixteen.  I write the number 1 above the number 3 in 
the tens column, like this.



   1


           34
                  x  4
                      6


Now I have four tens in the tens column.  I have the three that we 
started with and I have the one ten that we got when we renamed 
sixteen….”

Please compare how Mr. Burns taught the first time (poorly) and how he improved it.  Do you see how he is teaching and checking every bit of students’ background knowledge (such as renaming and multiplication facts and where you write the products).  After he and the students go carefully through each step (as above), he will have them do it by themselves.  In a few minutes he will model, lead them through, and then have them do on their own all the steps in the routine.  And this time, they will learn it!
A General Procedure for Teaching

This section brings together the ideas (above) about technically proficient instruction and organizes them into a general procedure for providing assistance or scaffolding to students’ learning---teaching.  Later, we will give you examples of teachers using (communicating with) the general procedure, and you will make your own examples. Notice that the general procedure has three sections: (1) set up the instruction; (2) focused instruction; (3) close the instruction.

Set-up

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


a.
It is consistent with scientific research.  


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


scientific research.


c.  The material is taught at the right time.

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

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.


Focused Instruction 
6.
The teacher models or presents new information.

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

8.
The teacher gives an immediate acquisition test/check to determine 
whether students learned the new information.

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

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.

Closing
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 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.

Now let’s look more closely at each element. 
A General Procedure for Teaching

Elements of a general teaching procedure include the following:

Set-up

1.
New material to be taught is properly selected.  This means that new 
material

a.
Is consistent with scientific research.  For example, why is Ms. Jackson 


teaching her students to sound out unfamiliar words?  Why doesn’t she 


teach them to memorize words, or to use pictures on the page to guess 

at words? Because scientific research says that all children will quickly 


learn to read unfamiliar words if you teach them the sounding out 


routine; and diverse learners almost always MUST be taught the 



sounding out routine or they won’t learn to read. 

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


scientific research.  For example, here is the relevant portion of 


California’s Content Standards in English-Language Arts, found at 


http://www.cde.ca.gov/be/st/ss/enggrade1.asp


Decoding and Word Recognition


1.10 Generate the sounds from all the letters and letter patterns, 


including consonant blends and long-and short-vowel patterns (i.e., 


phonograms), and blend those sounds into recognizable words.



[In other words, teachers in California must ensure that their students 


know which sounds go with which letters; and then they must teach 


students to sound out words using knowledge of the sound that goes 


with each letter.]

c.  The material is taught at the right time.  For example, Ms. 



Jackson taught reading in this sequence:



Say sounds.  “Everybody, say rrrrrr.  Now say ahhhh.”  This is needed 


for students later to say the sounds that go with the letters and to read 

words.  It also helps students to…





|




V



Hear the separate sounds in words.  “Listen to the first sound in fun. 


fff is the first sound in fun.”  This skill will help students to…

                              |





V



Learn the sounds that go with the letters.  This knowledge will help 


students to…





|





V



Learn the routine for sounding out words.  Knowing the sounding out 


routine will help students to…





|





V



Read single words and sentences (connected text) quickly and 


accurately.  (This is called fluency.)  Fluency will help students to





|





V



Comprehend what they are reading. (You can’t figure out what a 


sentence means if you spend five minutes struggle just to figure out 


what the words say.)

Notice where Ms. Jackson and her students are in the sequence.  They are working on the routine for sounding out words.  This is proper because they have already learned the background knowledge or part skills needed for sounding out (please look, above, at what comes before sounding out).  In other words, Ms. Jackson and her students are working on a skill (sounding out) that is located within a logically progressive sequence leading to more complex knowledge.  


Here’s another example of a logically progressive sequence. Notice where two-digit multiplication is located.

Counting forward (  (Rote counting)  “One, two, three….”  (Then group 
counting) “One, two, three chips.  One, two pennies.”
Counting backward ( “Sixteen, fifteen, fourteen…”
Addition.  Addition is basically counting forward by ones.  3 + 2 is really “Say 
three and count forward two more. Three…four five.  Five.”  ( 

Subtraction.  Subtraction is basically counting backwards by ones.  5 – 3 is 
really start with 5 and count backwards 3.  “Five….Four three two. 

Two.”) ( 
Single-digit multiplication.  Single digit multiplication is basically counting 
forward by groups.  3 x 2 is really “One two three (three) and another set 
of three—four five six.  Six.” (
Two-digit multiplication ( 
Long division.


Please look at the above sequence again.  Notice how each next skill CONTAINS the prior knowledge taught in the sequence.  You might say that each next skill integrates and uses all the prior knowledge.  Do you see that doing single-digit multiplication uses counting and addition?  So how would a teacher know if it is the right time to teach single digit multiplication?

1.
She looks at the sequence in her curriculum materials.  

2.
She assesses her students to see if they are firm on the part-skills or 
background knowledge that is earlier in the sequence.

3.
If they are firm, she begins teaching single-digit multiplication.

4.  
If they are not firm, she teaches them.


PRACTICE.  In what order would you teach the skills listed below?  Explain your answer, using the idea of a logical progression; that is, the knowledge needed for the next task is taught before.


1.  Adding two numbers 9 or less, or counting forward to 20.

2. 
Identifying metaphors in a poem; defining metaphor; 




inventing metaphors.

3.
Having students apply to the Declaration of Independence a strategy 


for analyzing historical documents; teaching students about the big 


ideas found in the Declaration of Independence; teaching students the 


historical roots of big ideas in the Declaration of Independence.

4.  Group counting (One, two, three bears; four, five, six, seven birds”);


rote counting (“one, two, three, four…”); rational counting (“One, 


two, three, four, five, six birds”)


5.
Teaching students two-digit multiplication without carrying; teaching 


students two-digit multiplication with carrying. 

6.
Teaching students the sounds that go with letters (r says rrr); teaching 

students to pronounce (say) sounds (mmm, aaa, rrr); teaching students 

to read words fast (fun); teaching students to sound out words slowly 


(fffuuunnn).
2.
Instruction is designed to teach the behavior specified in the 
objectives.  
Instruction focuses on the behavior specified in the objectives. Instruction does not wander off the objective!  Objectives are stated in terms of what students will DO.  This was all discussed in “Instructional Objectives.”  For example:

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.

Notice the difference between focused and unfocused instruction on the objective.

Focused Instruction



Unfocused Instruction
“Boys and girls.  Listen to


“I had a fish.  Fish.  She has fun.

the first found in fun.                            Do you have fun?  Sure you do.  

fff is the first sound in fffun.                  Fun in the sun.  fff.   Fizzle.  His
Listen again.  fff is the first  

 firecracker made a fizzle.  All those 
sound in fffun.  What is the                    words started with fff.  Did you hear
first sound in fun?  ffff


 That?”
Yes, fff is the first sound in fun.”     

___________________________________________________________________
This instruction tells students

 This instruction gives examples of the 

what is coming—the first sound.

 first sound in words that start with fff.  

Then the teacher models the                 But students are not told to listen
first sound.  She does it again.               for fff as the first sound.  [No focus on

Then she tests to see if the                   the objective.]  The teacher never says

students learned from the                     that she is saying (modeling) the first

communication; in other words,            sound.  Therefore, her examples have she tests to see if they are


no relevance to the objective, as far
achieving the objective.


as students can hear. And she does not 







test to determine if they can identify 







the first sound in any word.
Which instruction above will ensure that students achieve the objective?  Please think about it and say why you think so.


PRACTICE.  Following is an example of unfocused instruction.  Make it more focused. Look at the example of focused instruction above for help.
Unfocused Instruction on Which Sounds Go with Which Letters (Letter-sound correspondence).
“I’ll read you this story.” (Teacher holds up a big book with a few lines on each page.  Students do not know letter-sound correspondence.)  

“A big bad bear….See that letter is b. It says bh….ran in the rain…Have you ever been in the rain?  Yes you have.  You get wet in the rain.  See those letters are r.  They say rrr.  Like a motor.  Can you say rrr. rrr….He ran and ran….Look, these are the letter a.  They say ah.  And then he came to a park….Look, this a (points to “came”) says aee.  And this one (points to “park”) says aw.  And this one (points to A) also says ah.  The letter a says lots of things…”
Those kids are going to be illiterate!  You better improve the instruction.  Here’s a hint. Dump the book for now!
3.  
Instruction begins with review, especially background knowledge 
relevant to the current instruction.  
Swimmers warm up the muscles they are going to use in the race.  Pianists practice the scales before a performance.  A chef reviews the recipe before he starts cooking.  Why?  To make sure that they are ready.  Ready? Yes, they have the warm muscles that are needed.  They are firm on moving their fingers in patterns they will use when they play Chopin.  They remember the steps for making meatballs.  Just so, teachers review background knowledge with students to ensure that students are ready to USE it to learn the next skill.  

Ms. Jackson is going to teach students to sound out sat, at, mat, ma, am.  Is it a good idea to first make sure they remember the background knowledge--the sounds that go with a, m, s, and t?  Of course.


Mr. Burns is going to teach double-digit multiplication.  Is it a good idea to first make sure that students remember single-digit multiplication facts, renaming, and ones and tens columns?  Of course.


Ms. Tucker is teaching students to identify figures of speech in poetry. She has already taught alliteration.


Alliteration is the repetition of initial consonant sounds in neighboring 
words.

Example:

In cliches: sweet smell of success, a dime a dozen, bigger and better, 
jump for joy

Wordsworth: And sings a solitary song That whistles in the wind.

http://www.tnellen.com/cybereng/lit_terms/alliteration.html
And simile.

Simile is the comparison of two unlike things using like or as. 

Example:

He eats like a pig. Vines like golden prisons. 

http://www.tnellen.com/cybereng/lit_terms/simile.html

Also, fat as a hog.  Pretty as a summer day.

And synechdoche.  Pronounced sinekdoekey.

Synecdoche -- using a part of a physical object to represent the whole 
object: "Twenty eyes watched our every move" (i.e., ten people 
watched our every move). "A hungry stomach has no ears" (La Fontaine).
Today, Ms. Tucker is going to teach onomatopoeia and personification.

Onomatapoeia -- echoic words, or words that create an auditory effect 
similar to the sound they represent: Buzz; Click; Rattle; Clatter; 
Squish; Grunt.

http://web.cn.edu/kwheeler/tropes.html
 

Personification -- giving human qualities to inanimate objects: "The 
ground thirsts for rain; the wind whispered secrets to us."

http://web.cn.edu/kwheeler/tropes.html
What should Ms. Tucker review before she teaches the new figures of speech?  Yes, she should review the earlier ones?   Why?  


1.
One reason is to make students so firm in their knowledge of the 
earlier figures of speech that they don’t confuse the old ones and the 
new ones.  


2.
Another reason for review is to ensure that students are firm on all the 
part-skills or background knowledge needed for the next task.


3.
A third reason is to set the stage for what comes next. For example, 
today Mr. MacIntyre’s history class will start analyzing the Declaration 
of Independence.  So, he reviews events in the conflict with Britain 
that led up to writing of the Declaration, and he reviews the roles 
of important political figures, such as 
Jefferson and Franklin.  This 
review makes the new material a logical next step.  The lesson makes 
sense.

PRACTICE.  For each of the following new objectives and tasks, state what the teacher should review and firm up first.  Just ask yourself, “What do kids have to know in order to do these tasks?”  Do NOT assume that students can figure ANYthing out by themselves.  Therefore, think of everything---even little bits of knowledge—they may need.  This is especially important when teaching students with diverse learning needs.  This is called knowledge analysis.
1.  
The teacher points to a word and says, “Sound it out.”  Students sound 
out fun, run, fit, sit.

2.  
Students do long division, such as
    
              ____         _____          ____
          5 | 27
       6 | 49         8 | 67
3.  
The teacher says, “Listen.  foot….ball.  I can say it fast.  football.

     
Listen, ice…..cream.  Say it fast!”

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.”


If the teacher gains readiness (attention to the proper things, such as her 
voice or writing on the board; students are ready to write; good posture), 
students will learn more, are less likely to make errors because they 
weren’t listening, and are less likely to disrupt.

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.

“New figure of speech.  Simile.  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.]

“I’m so proud of you.  You do these problems accurately. Now it’s time to work on speed.  We’ll do speed drills a few minutes every day.  When we are finished, you will multiply 10 parentheses like these 
(3 + 6) (9 + 5) with 100 percent accuracy in less than four minutes.”

PRACTICE.  Think of something you might teach.  Something specific. Now what would you say to the class to frame the instruction?  Use the examples, above.  Just change the content. For instance, instead of “New figure of speech,” you might say, “New kind of rock.  Sedimentary….”
Focused Instruction
6.
The teacher models or presents new information.  The teacher shares 
his or thought processes: the concepts and rules being used.  This is 
explicit or conspicuous instruction.

“Listen.  Simile.  [writes on board.]  Spell simile  s  i  m  i  l  e  


What word?  simile   Write it in your notebooks.  [Check]


Listen.  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.” 


“Listen.  New fact.  Thomas Paine wrote Common sense, The Age of 
Reason, and The American crisis.


[The class is working on multiplying parentheses.  The teacher has already 
taught what FOIL means.  First  Outside  Inside 
Last.  (3 + 5) (7 + 4).]


“Watch.  FIRST.  I say to myself, ‘Which numbers are first?’ I look at the 
parentheses. (points) 3 and 7 are first.  So what do I multiply first? Three 
and seven.  Three times  seven is 21.’  I write 21 here”                   21

PRACTICE. Your turn to invent some explicit or conspicuous instruction.  Here’s an earlier practice assignment (on page 4).


Page 4. PRACTICE.  Write out a common routine for the following tasks: 
brushing teeth, making a sandwich, adding a column of numbers



32



12



44



18




77
You already listed the steps in these routines.  Now, following those steps, talk yourself through each routine.  Just tell yourself what you are doing and why you are doing it.  For instance, 


First I look on the counter for the toothbrush.  When I see it, I reach for 
it with my right arm.  I open my fingers and grasp the brush by the 
handle.  [I grasp the handle because I have to put paste on the other 
end.]  Then I look on the counter for the tube of toothpaste…]

When you do this a few times, it will help you figure out what you need to say to students when you are teaching them.  For example, if you are teaching students to brush their teeth, and you say, “First look on the counter for the toothbrush…,” are you sure they know what “look,” “counter,” and “toothbrush” mean?  If not, you have to teach this FIRST, don’t you?


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. See #9 below.]]


“Thomas Paine wrote three books.  Say their titles with me.”


“Okay, let’s do the first step together.  What numbers are first?  Three 
and seven.  What is three times seven?  Twenty one.  So what number 
are we going to write.  Twenty one.  Yes, twenty one.  Do it.


PRACTICE.  Write out the model and then the lead for the following.  See # 6 above for examples.
1.  
The definition of onomatapoeia – “Echoic words, or words that create an 
auditory effect similar to the sound they represent: Buzz; Click; Rattle; 
Clatter; Squish; Grunt.


Model.


Lead.  “Say….

2.
The fact:  Boston is the capital of Massachusetts.


Model.


Lead.
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.  Think….Go.”


“What three books did Thomas Paine write?  Think… Go.”


“Do the first step all by yourselves.  Go.”



PRACTICE.  Use these four steps---frame, model, lead, test/check—to teach little kids the concept ON the table.  Use blocks.  What would you say and do?
Frame.  “Now we’ll learn…..  (One word.  Don’t blabber.) 
Model.  (You don’t need to give a definition of “on.” Just use examples and 
nonexamples, and name each one. “This is on….This is not on.” 
Remember to put a few of the examples and nonexamples right next 
to each other (it’s called juxtaposing) so that kids can easily see the 
difference.

Lead.

Test/check.

Now use frame, model, lead, test/check to teach older kids to say the definition of alliteration. See page 23.
Frame.

Model.

Lead.

Test/check.
9.
The teacher corrects any errors and/or firms weak knowledge.


When the teacher asks for the definition of simile, one or more students 
leave out “like or as.” They say, “A simile is a figure of speech in which 
two unlike things are 
compared.”  

The teacher immediately corrects the error. 


First a model.  

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


using the words like or as.”  

Then a lead.  “Say it with me.  A simile is a figure of speech in which two 


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

And then a test/check.  “Your turn.”  A simile is a figure of speech in 


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

And then verification.  “Yes, you got it. A simile is a figure of speech in 


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


Retest.  The teacher comes back to this later and asks for the definition 


to see if students remember.


PRACTICE.  Use model, lead, test, verification, retest to correct an error in simple arithmetic.  For example, you write on the board  




6
                           + 8

You say, “Boys and girls, what is six plus eight?  Think….” One student says “Twelve.”  

Model.  “Six plus….. is….”
Lead.

Test/check.

Verification.

Retest.

10.
If the new material to be taught is a concept, rule-relationship, or 
cognitive routine, the teacher uses both examples and 
nonexamples 
so that students can compare and contrast them, and can 
identify the common essential features.  Why?  Because one example 
can’t communicate the whole concept, rule-relationship, or cognitive 
routine.  
You are teaching a unit in medieval history.  The subject is medieval armor.  Students know nothing about armor.  And they think “suit” means bedroom furniture.  You show one example of a suit of medieval armor and say “This is a suit of medieval armor.”  




[image: image1.png]



Sorry, but that is NOT clear communication.  “Suit of medieval armor” could mean many things.   What MAKES it a suit of medieval armor?  What makes it armor?  What makes it medieval instead of ancient?  ONE example by itself doesn’t tell you.  Is suit of medieval armor the metal it’s made of?  (That would make toasters medieval armor, too) Is it things you wear? (That would make underwear medieval armor) Is it anything that covers the head?  (That would make a baseball cap medieval armor).  Is it the pointy muzzle?  (That would make most dogs medieval armor)  One example won’t do to communicate the concept.  (READ THIS NEXT PART REAL CAREFULLY!) You’ll have to show several examples of suits of medieval armor that DIFFER is some (but not essential) ways (such as color of cloth vestment, shape of helmet, material), but ALL examples have the same ESSENTIAL features that DEFINE the concept of suit medieval armor; namely, strong material (wood, thick leather, canvass, or metal) that covers vulnerable body parts, such as head, legs, chest and back, and that includes weapons for striking, stabbing, or slashing.  Here are examples.
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http://www.cs.usu.edu/~watson/bartholomew/cards.html
You would:

1.
Show each example.

2.
Name each example.  “This is a suit of medieval armor.”
3.
Draw students’ attention to the defining features.  “They all have 
helmets of some kind. They all have protection for the upper and lower 
body.  The protection is strong material, such as metal and leather.  
They all have striking, stabbing or slashing weapons.”

4.
Assist students to compare and contrast examples and to see that the 
differences are not essential. (Please read that again.  Remember the 
logical operations that the learning mechanism performs? Please take a 
quick look again at the figure on page 7.)

“This suit of medieval armor has a helmet that covers the entire head.”


“This suit of medieval armor has a helmet that leaves the face exposed.”  


“This suit of medieval armor has a chest protector that is metal.”


“This suit of medieval armor has a chest protector that is canvass.”

”This suit of medieval armor has a tall shield.”


“This suit of medieval armor has a short shield.”


“This suit of medieval armor has a mace weapon.”


“This suit of medieval armor has a sword weapon.”

By comparing and contrasting the EXAMPLES, guided by the teacher, students will figure out that the concept---suit of medieval armor---is NOT defined by the shape of the helmet, but by helmet itself; not by the kind of weapon, but by a slashing, stabbing, or striking weapon itself; not by material (metal, leather, and canvass) but by the strength of material. (A T shirt and a pair of shorts would not be armor)
5.
Then you must show a few NONexamples right next to examples.  Nonexamples:  Things that look like suits of medieval armor, but are NOT, because they are missing some of the essential, defining features. For instance,
“This IS a suit of medieval armor. It has…”  
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“This is NOT a suit of medieval armor.  Unlike the suits of medieval armor, this armor does NOT…”  (This is the armor of a Persian soldier around 400 BC.)
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“This is NOT a suit of medieval armor…. Unlike suits of medieval armor….” (This is ancient Greek armor worn by soldiers fighting the invading Persians.  It has a shield, and sword, and helmet, and metal chest protector, but nothing to protect the arms, feet, and shoulders.)
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“This IS a suit of medieval armor. It has….”
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PRACTICE.  Fill in what you would say to tell students why an example IS an example and why a nonexample is NOT an example of a suit of medieval armor.  

“This IS a suit of medieval armor. It has…”  (You say the defining features.)

“This is NOT a suit of medieval armor.  It…. (Say how the nonexample does not have the essential features that define suit of medieval armor.)

By comparing and contrasting the examples and the nonexamples, that are the same in many ways but DIFFER in the ways that make the difference between suits of medieval armor and all other armor, the learning mechanism figures out what the defining features are.  So, one job of the teacher is to select examples and nonexamples that clearly show the presence and absence of the defining features, and that enable students easily to compare and contrast how they are the same and how they are different.  Examples include math problems, words to sound out, rock samples to identify, battles to compare and contrast.
Closing
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.

For example, Ms. Blake first teaches students the FOIL strategy with these 
examples.  (3 + 4)( 6 + 7)   (4 + 8)(5 + 2)   (3 + 4) (6 + 7)  (6 + 3)(7 + 1)  

She uses model (show them how), lead (they do it with her), test/check 
(they do it by themselves) with each example. Then, she has them do all the example-problems by themselves.  This is the delayed acquisition test.  


Likewise, Ms. Jackson teachers her students how to sound out am, ma, at, sat, mat.  Later in the lesson she has them sound out all of these words (examples of using the sounding out routine).


And after you teach the definition of suit of medieval armor, you would show all the examples and nonexamples that you used and test to see if students correctly identify them.

“Look at this one. Is it medieval armor?”




[image: image12.png]



If students say Yes, you say, “Yes, it IS medieval armor.  How do you know?” This requires that they use the definition to explain their judgment.


“Is this medieval armor?”
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If they say No, you say, “No it is NOT medieval armor.  How do you know?”  And they use the definition of medieval armor to explain their judgment.


Why are we testing kids using the same examples and nonexamples that we just used to teach the concept, and not new examples that students have not seen?  The reason is, this is the first stage of instruction---acquisition of new knowledge. Asking students to apply the definition of suit of medieval armor to new examples is the phase of GENERALIZATION.  We don’t want to teach students to generalize to new examples until we are sure they have mastered the concept, or rule, or routine with the original examples.  Imagine they do poorly at generalizing (e.g., identifying new examples and nonexamples of medieval armor).  Is it because the new examples are poor examples, or because the students can’t see how features in the new examples and nonexamples compare to the original ones (so they can’t say “That’s another one.”), or because they never really got the concept in the first place? So, test acquisition and nothing else.

PRACTICE.  You have just taught students the concept granite.  The definition is “Granite is an igneous rock consisting of the minerals mica, feldspar, and quartz.”  (Please reread pages 29 and 30 on how to teach the definition of a different concept--simile.)  After students say the definition quickly and accurately, you show them examples of different color and size, name then as examples (“This is granite.”), and point out the SAME minerals—mica, feldspar, quartz---in each example.  Then you juxtapose a few NONexamples with the examples, name these as nonexamples (“This is not granite.”), and point out how each nonexample is missing one or more of the minerals that define granite.


Here are your examples.
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Look closely and you can see the black mica, the grey or green feldspar, and the pink, red, or brown quartz.


And here are your nonexamples of granite.  Notice that each of the nonexamples has one or two of what look like mica, feldspar, or quartz---but these are not mica, feldspar, or quartz.
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Use the routine of the delayed acquisition test of medieval armor, above (pages 37-38), and write out how you would give a delayed acquisition test/check to see if you were effective teaching students to name granite vs. not granite.  Hint.  Is this….?  How do…?

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

“Boys and girls, today we reviewed our sounds---a, m, s, and t.  And then 
you learned to read ma, am, at, sat, and mat the slow way.  
Tomorrow, 
you will learn new sounds, and you will read new words.  Also, you will 
learn to read our words the fast way.” 

Teacher.  “Today, you learned the features of medieval armor.  A suit of 
medieval armor has certain features.  Of what kinds of material is 
medieval armor made?”

Class.  “Metal.  Wood. Leather, Canvass.”

Teacher.  “What is common to this material?”

Class.  “It is strong.  It stops weapons.”

Teacher.  “What does the armor do?”

Class.  “Protects.  Protects the head, arms, chest, legs, feet.”

Teacher.  “Name some of the armor.”

Class.  “Shield.  Chain mail. Helmet. Corselette.”

Teacher.  “Name some weapons.” 

Class.  “Spear. Dagger.  Mace. Sword.”

Teacher.  “Oh, you are so smart!”


Here’s what we’ll do tomorrow.  Remember the chain mail that we examined?  And the shoulder and knee joints that were sheets of metal riveted together so that the knights could move in metal. How did they manufacture it without all the fancy tools that we have?  Tomorrow we will examine medieval armor making.  It will tell us a lot about the technology of those times.  By technology I mean both their tools and methods and knowledge.”

PRACTICE.  Write out what you would say to review instruction on granite. (See pages 39-40.) 
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.

Three of Ms. Jackson’s students made errors again and again sounding out at, sat, and mat.  She corrected the errors immediately.  But when she retested later (“Sound it out…”) they made the same errors.  So, Ms. Jackson will take these children aside for 10 minutes the next day to assess what the problem is.  Do they have a hard time just saying the sounds?  Do they have a hard time getting the words out?  Are they still unsure which sounds the letters make.  Do they have a hard time seeing the letters and then saying the sounds in a sequence.  Once she answers these questions, she will give the students instruction each day so that they will have the same knowledge as the rest of the group.
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