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Data on student achievement show that a large percentage of students are not proficient at reading and math, and there is a very large gap between the achievement of white and minority students, and between advantaged and disadvantaged students.  This has tragic (and unnecessary) effects on the future of these under-achieving students:  frustration  ( anger  ( alienation ( low self-esteem and low expectations ( dropping out (low-skilled jobs  ( inability to help to educate their own children.  This also has destructive effects on our nation: (1) citizens are uninformed about core values and history, and therefore unable to make informed political decisions; (2) fewer persons have competencies in literacy, math, sciences, and reasoning to hold upper level jobs, which decreases our scientific and economic productivity; (3) more persons and families are dependent upon various forms of aid.  

However, data also show that high achievement is possible, even in schools that serve minority and economically disadvantaged students, or diverse learners. How do these schools do it?  The answer is that they focus on things that have a direct and powerful effect on learning and therefore on achievement; namely effective (1) curriculum materials, (2) instructional procedures, and (3) classroom organization.  How do they know these are effective?  Because they have been tested by scientific research.  The rest of this course, therefore, focuses on curriculum materials, instructional procedures, and classroom environments. Here is what you will learn. [Don’t worry.  The terms may be new.  But we’ll go over them several times, and youll learn all of them.]  We begin with tools for designing instruction, and then procedures for delivering instruction.  Next we examine the features of well-designed and effective curricula, which will help you to evaluate, select, develop your own, and improve curriculum materials.  We end the course with procedures for remedying learning difficulties.
Brief Look at Tools For Designing Instruction
Designing instruction is a routine.  It is a sequence of steps.  It can be tedious and take much time.  That’s why it’s a good idea to use commercial curriculum materials in basic subjects (such as language, reading, math, science, writing, spelling) that have been field tested, that are shown to be effective, and that do the instructional design for you.  [Does it make sense for a surgeon to design every operation she will do, or should she use tested procedures that come with exact instructions?]  However, you still need to know how to design instruction because: (1) there are many subjects for which there ARE no well-tested and effective materials; and (2) you must evaluate curriculum materials, select the ones that are the best designed, and improve them as needed.


Here are your basic tools and a sequence for designing instruction.  

Later materials in this course examine each tool in detail.
1.
Curriculum standards or goals from a state standard course of study.  Standards or goals are the general things your students must learn; e.g., how to decode words; how to identify the main ideas in text; how to multiply two-digit numbers; to describe the events leading up to the American Revolution; to analyze poems into their literary elements (e.g., rhyme, figures of speech, symbolism).


Here’s an example from one state’s standard course of study.

Language Arts.  Grade 1.

· 
use phonics knowledge of sound-letter relationships to decode regular one-syllable words when reading words and text.

Here’s another example.  It’s from California’s “Content standards” for grade six, World History and Geography.

6.4 Students analyze the geographic, political, economic, religious, and social structures of the early civilizations of Ancient Greece.  

· 
Trace the transition from tyranny and oligarchy to early democratic forms of government and back to dictatorship in ancient Greece, including the significance of the invention of the idea of citizenship (e.g., from Pericles' Funeral Oration). 

[Question.  What do students have to KNOW, and what do you have to TEACH, for students to achieve this standard?  The rest of this section tells you.]

2.
The four kinds of cognitive knowledge.  Almost everything you teach will be cognitive knowledge; that is, it will involve thinking, in contrast to physical tasks such as kicking a ball or touch typing.  All of the cognitive knowledge that you teach boils down to one of four kinds:


a. 
Verbal associations, such as facts.  



“The capital of Missouri is Jefferson City.”  



“Oxygen has eight electrons.”  



“Pericles gave the funeral oration (for the dead Athenian soldiers) in 
430 BC, just after the Peloponnesian War with Sparta started.”



When you teach a verbal association, you are simply teaching 
students to connect one part (capital of Missouri) with the other 
part (Jefferson City).


b.
Concepts are sets of things that share some common feature or 
features; for example, the things that are named “red,” the figure of 
speech called “metaphor,” the set of rocks called “sandstone,” the 
political systems called “democracy” 
vs. “oligarchy” vs. 
“dictatorship.”  When you teach a concept, you are teaching the 
definition (the common features).

c.
Rule-relationships are connections among sets of things (concepts), 
such as the rule that tells about the relationship between the demand 
for a product and the price of that product.



“When demand increases (or decreases), price increases (or 
decreases.”



Or the rule that tells about the causes of war. 



“When X, Y, and Z happen, the chances of war increase 
significantly.”


d.
Cognitive routines are a sequence of steps that lead to some 
accomplishment; for instance, the routine for writing an essay that 
traces the transition from tyranny and oligarchy to early democratic 
forms of government and back to dictatorship in ancient Greece; for 
for analyzing a poem into its elements, or for multiplying two-digit 
numbers.


There is a specific procedure for teaching each form of knowledge.  So, if you know what kind of knowledge you are going to teach (e.g., a concept, such as democracy), you know HOW to teach it.  [By the end of this course, you will be able to design instruction for each form of knowledge.]

3.
Phases of mastery and how to assess student progress in each phase.  In the long run, you want students to (1) learn exactly what you taught (that is, to accurately use what you just taught); (2) use their knowledge to perform tasks quickly; (3) apply their knowledge to new examples; and (4) retain knowledge.  [Please read that line again.] These (accuracy, speed, application to new examples, and retention) are part of mastery.  But they don’t happen by themselves.  You have to teach in a way that yields accuracy, speed, application/generalization to new examples, and retention.  Too often, teachers and curriculum materials focus only on the first phase---acquisition of new knowledge.  The result is that students seldom become fluent (quick), cannot generalize to new examples, and forget most of what they were taught.  Here are brief definitions of each phase of mastery, and what you might assess in each one.


a.
Acquisition of new knowledge.  Assess accuracy. For example, the 
percentage of math problems solved correctly.


b.
Fluency, which means accuracy and speed.  Assess the rate of 
accurate performance in relation to a benchmark or criterion.  For 
example, you want children to read about 60 correct words per 
minute in grade level text by the end of grade one.


c.
Generalization, which means the application of a general skill to 
new examples; e.g., using skill at decoding the first 50 words 
learned to decode hundreds more.  Or, applying to new examples the 
general cognitive routine learned earlier for writing essays on historical 
changes.  Assess accuracy and speed with the new examples.


d.
Retention, which means that skills remain strong over time.  Assess 
accuracy and speed with old examples.

4.
Conducting a task analysis of what is IN the standard—that is, what students must learn to achieve the standard.  Let’s take this step by step.


a.
Let’s say your state’s standard course of study says that students in 
grade 1 must learn to decode words.   



Language Arts.  Grade 1.


Students use phonics knowledge of sound-letter relationships (f says 
fff) to decode (sound out) regular one-syllable words when reading 
words and text.


For example, students sound out fun    “fffuuunnn”  



Then they say it fast… 
“fun”


b.
You know that you must move students from acquisition of new 
knowledge (they do it accurately), through fluency (they do it 
accurately and quickly), through generalization (they apply knowledge 
to new examples), and finally to retention (their knowledge remains 
strong). 

c.
And you know that decoding, or sounding out words is a cognitive 
routine: it is not a verbal association, or a concept, or a rule-
relationship. It is a sequence of steps.  


d.
So, now you conduct a task analyses of the thing you will teach 
(e.g., the cognitive routine for decoding words), so you can 
identify exactly which elementary skills you must design 
instruction to teach.  Here are the steps in the cognitive routine 
for decoding regular-spelled words, AND the elementary knowledge
students must use to DO these steps.  



     Task Analysis of the Cognitive Routine for Sounding out One-
  
     syllable Regular-spelled Words (e.g., fun, run, man, sit, fin)

1.
Say the sound of the first letter on the left. Need to know: 

· Which letter to start with.  For example, f.

· The sound that goes with the first letter.  fff

· How to say the sound.  “fff”


2.  Move eyes to the next letter on the right, but keep saying the 
first sound.  Need to know:

· What is the next letter.  u

· The rule to continue saying the first sound.  “fff”


3.  Now say the next sound.  Need to know:

· The sound that goes with the next letter.   “uhhh”

· How to say the sound.   “uhhh”


4.  Move eyes to the next letter to the right but keep saying the 

     
prior sound.  Need to know:

· What is the next letter.   n

· The rule to continue saying the prior sound.  “uhhh”


5.  Now say the next sound.  Need to know:

· The sound that goes with the next letter.  “nnn” 

· How to say the sound.  “nnn”


6.  Stop.  Need to know:

· To move eyes to the right, and check if there are any more letters. 

· If not, stop.



So, the task analysis of the cognitive routine for decoding one-
syllable regular-spelled words tells us exactly what students must 
KNOW, and therefore exactly what you must TEACH.  [Please read 
that sentence again.] 




Let’s think of a task analysis of the California content standard in 
history, above.

· Trace the transition (trace----sounds like an essay, a cognitive routine) from tyranny and oligarchy to early democratic forms of government and back to dictatorship in ancient Greece, including the significance of the invention of the idea of citizenship (e.g., from Pericles' Funeral Oration). 
What do students need to know in order to do this?  Here’s my task analysis.  What do YOU think?
To achieve the standard, students must know:
1.  Definitions of the concepts democracy, tyranny, oligarchy, 
  
     
dictatorship, citizen.  [Remember, there is an effective procedure 
for teaching concepts.  You will learn this.]
2.  The general cognitive routine for analyzing speeches into main 
ideas, and how to use this cognitive routine to analyze Pericles' 
Funeral Oration, and identify his definition of citizenship.  Here 
is the famous funeral oration that Pericles (a leader of the 
Athenian Greeks) gave when they were about to bury Athenian 
soldiers killed by the Spartans.  How do you go about finding and 
stating his definition of citizen?

[Please http://www.wsu.edu:8001/~dee/GREECE/PERICLES.HTM
3.
The events that led from tyranny and oligarchy to democracy 
and back to dictatorship.  This is probably knowledge of verbal 
associations, or facts.  Who did what, and when.  Here are 
examples. [Don’t be overwhelmed.  Look at the first five or so.]


http://www.1stmuse.com/frames/greek-chronology.html 


Chronology of Greek History After the Peloponnesian War 

(Between Athens and Sparta)

405 BC-- Annihilation of Athenian fleet at the battle of Aegospotami by 


Lysander; over 3,000 Athenians were executed. Athens was 



besieged by Sparta with the blockading of Piraeus. [The port at 


Athens]  Dionysius I became tyrant of Syracuse. 


404 BC-- (Spring) Surrender of Athens to Sparta, with the destruction of 


its fortifications, loss of all foreign territories, surrender of the 


navy, 
and acceptance of Spartan leadership. Pro-Spartan 



oligarchy of Thirty Tyrants imposed at Athens under Critias. 


404/403 BC-- Democratic exiles (Athenian) under Thrasybulus seized 


Phyle. [In other words, the Athenians fought back.]

403 BC-- Thrasybulus seized Piraeus (port at Athens). Fall of Thirty 


Tyrants and 
restoration of democracy at Athens. 
          [There is a simple procedure for teaching facts. You will learn it.]
4.
Finally, students must know a general cognitive routine (e.g., how 
to write an essay) that integrates and organizes all of the 
knowledge (above) that students will learn, and presents this 
knowledge as an interesting narrative or story.  For example, the 
cognitive routine might include:  (1) defining the different forms 
of government; (2) describing the war between Athens and Sparta 
(how it started; how the armies fought; how it ended; and then 
(3) developing a time line (with dates and events and 
persons) that “traces the transitions” between one form of 
government to the next.

I know what you’re thinking.  “Doing a task analysis of everything students need to learn is a lot of work.”  Correct!  That’s why it makes sense to use commercial curriculum materials that do this for you, and that have been tested and shown to be effective.  But you still need to know HOW to do task analysis so that you can evaluate and improve curriculum materials. For example, materials may leave out some of the knowledge students need to learn.

5.
Develop instructional objectives.  Task analysis tells us exactly what students must know to achieve curriculum standards, such as decoding words, or tracing changes in ancient Greek government, or solving equations with one unknown.   So, now we develop instructional objectives.  The instructional objectives state what students will DO.  For example, 

·   What will students DO to show that they have learned to trace the transition from tyranny and oligarchy to early democratic forms of government and back to dictatorship in ancient Greece?  Here’s a possible objective. It says what students will DO.

Objective for The Unit on Changes in Government 
About the Time of the Peloponnesian War
Students will write an essay that (1) correctly defines the different forms of government (democracy and citizenship, dictatorship, oligarchy, tyranny); (2) describes the war between Athens and Sparta, including economic factors that helped to start it; how the armies fought (including weapons, armor, and battle formations); and how it ended; and then (3) develops a time line (with dates and events and persons) that “traces the transitions” between (describes events leading to) one form of government to the next.


Notice that by stating the objective (what students will DO), you also know exactly what you must TEACH (the knowledge in the three components of the objective); exactly WHAT to assess (students’ knowledge of the three components of the objective); and HOW to assess it (an essay).
[Please read that sentence again.]


Let’s look at another instructional objective.
·   What will students DO to show they have learned the cognitive routine for decoding one-syllable regular-spelled words?  
Here’s a possible objective.  What do YOU think?

Objective for Instruction on Decoding 
One-Syllable Regular-Spelled Words
The objective concerns instruction on new knowledge---the phase of acquisition.  Students are shown the set of one-syllable regular-spelled words that they have previously decoded.  This is the acquisition set.
am, sam, ma, at, sat, mat, it, sit, sat.
The teacher holds up a card with one word, and says, “What word?”
Students correctly read the word within four seconds.
The criterion for pass is 100% correct.
Again, notice that this objective tells the teacher exactly what she must teach: (1) the sounds that go with a, m, s, i, t; (2) the cognitive routine for decoding (see the task analysis on pages 6 and 7, above).  The objective also tells the teacher exactly what she must assess and how she will assess it.  
6.
Our final tool for designing instruction is examples.  If you were teaching the color red (a concept), which examples would you use?  Only medium red?  [If so, are you sure students will be able to identify light red?] If you were teaching the rule about causes of war, which examples of war would you use?  How many examples would it take to “get across” the rule?  If you were teaching students to decode one-syllable regular-spelled words (in the phase of acquisition), which examples (words) would you use?  [Would it be a good idea AT FIRST to use words that have the letters x, z, y, and k in them?  No.  Why not?  They are not used as often as a, m, s, I, and t.] Which examples would you use if you were teaching students to generalize their decoding routine to new words?  Would you expect students to generalize from one-syllable regular words (am, man, sit, fit, fun) to multi-syllable and/or irregular words?  fraught, benign, malignant.  




So, we have to select examples carefully.  We want to use examples that will not be confusing.  For example, if would not be a good idea to teach close together in time the sounds that go with b and d or m and n, because the letters look alike.
Tools for Delivering Instruction

We took a quick look, above, at the tools for designing effective instruction.
1.
Standards (things to teach) from a standard course of study.

2.
Which form of cognitive knowledge is represented by the standard.  Simple facts?  A concept?  A rule that states how things are connected?  A cognitive routine?  
3.
Which phase of mastery we are working on, and so we also know how to assess learning.  

4.
A task analysis that tells us the elementary knowledge students must learn in order to achieve the standard. 
e.
Instructional objectives (statements of exactly what students will do) proper to the phase of mastery. This also tells us exactly what to assess (can students DO what you think you taught them?) and how to assess it.

f.
We have selected examples that will communicate the knowledge students need.  For example, we have selected examples of words to decode, or examples of democracy and oligarchy.

So, now it’s time to consider how to deliver instruction.  Or, if you are using curriculum materials that provide detailed lessons, you can use the tools below to evaluate and improve instructional delivery.  Here are the main things we will work on regarding delivery of instruction—teaching.


Instructional delivery (teaching) is communicating with students.  What are you communicating?  Information.  Following are main features of effective communication (instruction).  The features illustrate one way to deliver instruction on decoding.  
Setting-up Instruction
1.
New material to be taught is properly selected; i.e., 


a.
It is consistent with scientific research.  



[Research says that it is 
important to teach students to sound out or 


decode words, using knowledge of the sounds that go with the letters; 


students should NOT use cues on the page (such as pictures) to guess at 

words.]


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


scientific research.  



Language Arts.  Grade 1.


Students use phonics knowledge of sound-letter relationships (f says 
fff) to decode (sound out) regular one-syllable words when reading 
words and text.

c.  The material is taught at the right time.


[Research says that you should teach students simply to HEAR the 


separate sounds in some words (this is called phonemic or phonological 

awareness) BEFORE you teach them how to decode words (which 


REQUIRES that students hear the separate sounds). You have already 


worked on phonemic awareness and student have the needed skills.]

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


[We will spend five minutes on decoding new words, and on nothing else.]

3.  
Instruction begins with review, especially review of background 
knowledge relevant to the current instruction.  This is especially 
important for diverse learners.

[For example, before you start on the new skill---decoding—review 
important background knowledge: (1) phonemic awareness (“Listen to the 
sounds in rrruuunnn.  What is the first sound in rrruuunnn.”); (2) 
classroom skills (“Remember, when my hand is up, it is MY turn to 
talk.”). 

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 students will learn.  
“Boys and girls, you’re going to learn to READ words!”

·   The objectives.  
“Today you will read words like ma and am!” And

·   Big ideas that help students organize, remember or access, and comprehend the new knowledge, and connect new knowledge with prior knowledge. 


  “Here’s a word [points to ma on the board].  See the letters [points to 

  m and a.] Each letter makes a sound.  You know these sounds!  This 

  one [points] says mmm.  And this one [points] says aaa.  To read a 
   
  word, we just say the sounds!”

Focused Instruction:  model, lead, test/check, verification
6.
The teacher models or presents new information.


“Boys and girls, I’ll show you how to sound out this word.  Here I go.



         m   a
                 o------(

[Touches under each letter and says the sound.  mmmmaaa]
7.
The teacher leads students through the application of the new 
information.


             m   a
                 o------(

“Sound it out with me.  Get ready.”    mmmmaaa
8.
The teacher gives an immediate acquisition test/check to determine 
whether students learned the new information.


              m   a
                 o------(


“Your turn.  Get ready.”    mmmmaaa
9.
If the students are correct, the teacher gives a verification---specific 
praise).


“Yes, mmmmaaa.  You did it all by yourselves!”


If students make an error, the teacher immediately corrects It.  

              m   a
                 o------(



“Listen.  mmmmaaaa.”


“Your turn.”  mmmmaaa.

“Yes, mmmmaaaa.  Now you’ve got it!”
10.
If the new material 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 and the important differences.  For example,

ma


man


   at


mat


By placing ma and man next to each other (juxtaposing the examples), 
students can see that m and a are the same, and make the same sound, 
but that n (which CLEARLY sticks out) says something 
different.

Closing
11.
The teacher gives a delayed acquisition test (calling on both the group 
as 
a whole and then individual students) to determine if students 
learned the concept, rule relationship, or cognitive routine from the 
examples and nonexamples, or if students learned the set of 
facts 
presented.  The teacher presents ALL of the examples used and has 
students respond.  For example,


“When I point to a word (on the list), you read the word.  First word….”
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.

The above is one of the most effective procedures for teaching.  The procedure is slightly different depending on whether you are teaching

1.
A verbal association, such as a fact.  There is only ONE example:  Jefferson City ( Capital of Missouri.

2.
A concept.  You must use a range of examples, such as red; and also nonexamples that contrast with red, so students can see the difference.
3.
A rule-relationship.  You also must use examples and nonexamples.

4.
A cognitive routine.  You must teach the elementary knowledge (e.g., in long division, estimation, multiplication, subtraction) AND the sequence of steps.


After you learn how to deliver instruction, we will look at curricula.  We will examine:

a.
The features of well-designed curricula: strands; logical sequences of instruction; lessons; big ideas that help to organize knowledge.

b.
Methods for evaluating and improving curriculum materials.


Finally, you will learn how to remedy learning difficulties with simple error correction, part-firming, reteaching, remedial/intensive instruction, and peer tutoring.

Let’s begin!  We’ll start with curriculum standards.
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