1.     Human beings organize what we know (about how things are connected) into knowledge 
systems: biology, mathematics, history, literature, and many more.
2.     Knowledge or information is stored in different places.   
          (1) Programs, usually for teaching tool skills (reading, spelling, writing, math) in a systematic, 
                direct, focused way.
 
           (2) Textbooks and internet documents, usually for teaching content knowledge (literature, sciences, history).
 
           (3) Original documents (e.g., U.S. Constitution, poems, letters).
 
           (4) Your mind.
A.  The Nature of Knowledge

The teacher explains how knowledge is a representation of reality, and how knowledge can be stored and communicated in different media, such as painting, dance, music, and language.

The teacher defines the five kinds of knowledge and gives examples of each kind from at least two knowledge systems, or subjects.

(1) Simple facts.  For example, a specific event (signing the Declaration of  
         Independence) is connected with a specific date (July 4, 1776).
            (2) Lists.  For example, a name (Bill of Rights) is connected with a list of things (the first  
        ten amendments to the U.S. Constitution).
            (3) Concepts.  Things (examples) are connected (grouped into categories) because they 
        have common features; e.g., things that are blue, things that are 
        mammals.  There are two kinds of concepts.
                a.  Sensory or basic concept: colors, shapes.  One example shows all of the defining 
             features.  Therefore, can be taught with examples.
                b.   Higher-order or abstract concepts:  democracy, justice, voting.  Features are 
             spread out in time and space.  Therefore, examples can’t be shown.  Therefore, 
             teach with a verbal definition (to identify the defining features) followed by 
             examples that show the defining and the irrelevant features.
            (4)  Rule-relationships, or propositions.  Whole sets of things (categories, concepts) go 
         together.   There are two kinds of rule relationships that are stated by propositions:         
                   a.  Categorical.   One class (concept) is completely, partly, or not at all part of 
             another class or concept.
                      All dogs are canines.
                      Some fungi are poisonous to humans.
                      No confusing of the real and the ideal goes unpunished.
                   b.   Causal or functional or hypothetical.   One class changes along with another class.  
                          The change may be causal or correlational.
a.      When X occurs, Y occurs.
b.      Whenever X occurs, Y occurs. (X is a sufficient condition for Y)
c.       If and only if X occurs will Y occur.  (X is a necessary condition for Y.)
d.      The (more, less) X happens, the (more, less) Y happens.
         (5) Routines.  Actions are connected into a sequence of steps for  
        getting something done; e.g., brushing your teeth, solving math 
        problems.
 
3.     But what IS it that is stored, that you can know and teach?  Answer:  KNOWLEDGE.  
WHAT is knowledge?  What do you know when you know something?  Answer.  
          Knowledge is of connections.  Things can be connected five ways.  
 
4.      So, there are five kinds of knowledge: 
         Forms of Knowledge
           Assessment of "Forms of Knowledge"
 
5.      The point is to help students to acquire and use the knowledge that is stored in different places.  
          This means that YOU have to identify the knowledge you want students to “get.”  Sources of 
           knowledge include a state’s or a county’s standard course of study, scientific research, opinions of 
           experts, and your own expertise.
           Curriculum Standards
       
 Assessment of Knowledge of Curriculum Standards
6.     Curriculum
         (1)  A curriculum is knowledge to teach (drawn from knowledge systems) and the sequence for 
                teaching it.
         (2) A curriculum consists of strands of similar subject matter.  For example, counting (e.g., forward 
               and backwards, by ones or by multiples), addition (one-column, two-column, etc.), and 
               subtraction, are three strands in a math curriculum.   
         (3) A curriculum should identify and teach both new knowledge and the pre-skills (parts, elements) 
               needed to learn the new knowledge.   Pre-skills should be taught first---before the more 
               complex skills that consist in part OF pre-skills.  
         (4) A curriculum should identify and teach both content knowledge (e.g.,  poems, plays, 
               novels) and the  tools skills (large pre-skills, such as reading, comparing and contrasting) 
               needed to learn the content knowledge.
7.       How do you “move” knowledge from storage to students?  Through INstruction.    
          How do we learn?  
 
         a.   Acquiring knowledge.
               The “learning mechanism” uses a sequence of steps (a routine), called   
    “inductive reasoning,” to “get” knowledge from the examples that you 
     give.
 
1.  This is glerm.   (/’_        What is glerm?

2.  This is glerm.   &*)’_      What is glerm?
3.  This is glerm.    \*^#(      What is glerm?
4.  This is NOT glerm. /’^#   What is glerm?
5.  This is NOT glerm.  _&\*  What is glerm?
6.  This IS glerm.  _&\*)        What is glerm?
7.   This IS glerm. /’(^#        What is glerm?
What feature makes something glerm?
What was the logical process by which you figured it out, or induced the generalization: 
Glerm is……..?
Did you compare and contrast examples and nonexamples?
“Whenever it’s called glerm, there is………”
“Whenever it’s called NOT glerm, there is NOT….”
“Glerm must be whatever is always there when it’s called glerm and        
   what’s NOT there when it’s called NOT glerm.
“Therefore, glerm is…..”
            
In summary, the “learning mechanism” performs a sequence of logical operations—
beginning with examples and ending with a general idea.           
 
         
This [m] says mmm.
What sound?  [immediate acquisition test]
 
         This [m] says mmm.
What sound?
          
         This [m] says mmm.
What sound?
         
         This [m] says mmm.
What sound?
         
         Point to each example and ask, “What sound?”  [delayed acquisition test]
 

 
 

        b.   The learning mechanism uses a different sequence of steps (routine), 
     called “deductive reasoning,” to apply or generalize knowledge to new 
     examples. 
 
             “Here’s something new.  Is it glerm?”
 
              *^%!^)  [generalization test]  If glerm is ) or (, and if a new thing HAS ( or ), 
    then the new thing is glerm.
         
         
             “What sound?”  m  [generalization test]   [If all things shaped like this---m—say  mmm, 
   and if this new thing is shaped like m, then this new thing says mmm.
         
            If you want students to get and to apply knowledge without struggling and failing, you must 
  design instruction in a way that enables the learning mechanism to DO inductive and 
  deductive reasoning. 
 
         Gain attention.  “Boys and girls.”  “Eyes on me.”  “SHUT UUUUP!”
 

         Frame the task.  “New sound.”
 

         Present the information (model).  “This sound [r] says rrrrrr.”
 

         Lead.  Have students do it with you.  “Say it with me.”
 

         Immediate acquisition test.  “Your turn.  What sound?”
 

         Correct any errors immediately.  “This sound [r] says rrrr.  What sound?”
 
         In other words,
 
         ***There is an OBVIOUS OBJECTIVE (when teacher points to letter and says “What sound?” 
                students say the correct sound within 2 seconds.”
         
         ***Instruction (communication) is FOCUSED on the objective.
 
         ***Instruction is DIRECT.  Teacher tells, demonstrates, models NEW and ESSENTIAL information.
 
         ***Instruction is LOGICALLY SEQUENCED.  Students already know the pre-skills.  E.g., they 
    know WHAT to look at;  they know HOW to say the sound (rrrr).  They know what 
   “Your turn” says that they should do.

How Knowledge is acquired and applied   brief
         
Making sense of what you read and hear   expanded

Selecting and Presenting Examples
      
Assessment of Knowledge of Selecting and Presenting Examples
     
Teaching Sameness:  "There are the same."
     
Teaching Difference:  "These are different."
 

 
8.       Students must have certain pre-skills or background knowledge in order to acquire new knowledge.   
           You can’t multiply two-digit numbers until you can multiply one-digit numbers, can write numbers, 
           know the columns, know that some numbers consist of 10s and 1’s; and know how to add.
 
          Do a knowledge analysis of what you want students to learn to DO---defined by objectives.

Identify what students need to know (pre-skills, or elements) in order to learn it.  

Then do a knowledge analysis of each of these elements or pre-skills.  

Teach in a sequence that works on the pre-skills in a logical way.
           Knowledge Analysis

Assessment of Knowledge of Knowledge Analysis
       
Form for Doing Knowledge Analysis
9.      Students need assistance to acquire knowledge from examples and to apply knowledge to 
new examples.  This assistance is scaffolding.
          How Knowledge is acquired and applied

Curriculum:  Organizing Instruction Around Big Ideas
       
Assessment of Knowledge of Big Ideas
          Advance Organizers  [And all below.]
 
          How to use the following documents
 
          Glossary for English lit course
 
          Glossary for Declaration of Independence
          Guided notes for Declaration of Independence
 
          Glossary for early America unit

Guided notes for civics course
         
Guided notes on revolutionary America
         
Guided notes on teaching Blake poem
         
Guided notes on history course 
         
Cornell note-taking system
         
Cornell note-taking.  Blank page
 
          Guided Notes Using the Cornell Note-taking Method
 

10.     Some forms of storage and some methods of instruction (communication) have more scaffolding than others.
           Original documents      Original documents             Textbooks           Lecture          Programs
                                                       with annotations
                Least                                                                                                       Most Scaffolding
            Kinds of scaffolding: lessons; logical sequence; extra cues; specified examples and methods for acquisition, 
 fluency, generalization, and retention; specified error correction; scripts for teacher; assessments and 
 guidelines for using assessment information; multiple media (lecture, demonstration, PPT, etc.); guided notes; 
 advance organizers such as diagrams; glossaries; pre-instruction on pre-skills
      
11.    To ensure student mastery of knowledge, you must teach and assess four phases of mastery: (1) acquisition of new knowledge; (2) generalization of knowledge to new examples; (3) fluent use of knowledge; (4) retention of knowledge.  Each phase has objectives, instructional methods, and assessments (with implications for future instruction---firm up, reteach, intensive instruction). 
           Instructional Objectives

Assessment of Knowledge of Instructional Objectives

Example Sets
         
Phases of Mastery
      
Phases of Mastery Table     

Assessment of Knowledge of Phases of Mastery
 

12.   You must know what to do when students make errors or too little progress.
          Four-Level Procedure for Remediation
     
Assessment of Knowledge of Four-Level Procedure for Remediation    
 

13.    Teachers must know how to evaluate, select or reject, and if needed improve programs.
ASSIGNMENT.  WE WILL EVALUATE AND IMPROVE A PROGRAM.
   
14.     Teachers must know how to evaluate, select or reject, and if needed improve textbooks.
 ASSIGNMENT. WE WILL EVALUATE TEXTBOOKS AND DESIGN INSTRUCTION.
         
15.   Teachers must know how to evaluate and improve their own teaching.
          Table for Assessing and Improving Instruction
          Assessing and Improving Instruction
 

