I.  Knowledge

A. 
Acquisition and Application of Knowledge

A1.
How the acquisition of knowledge is a logical process of inductive inference.

               am    
               sam   
               ram  
               rim

A2.
How the application or generalization of knowledge to new examples is a 
process of deductive inference.

             If a says aaaa, then   read blam as ………..

B. 
The six forms of knowledge: facts, lists, sensory concepts, higher-order/abstract 
concepts, rule/propositions, routines/strategies/procedures.  

B1.
Define?  

B2.
Identify examples from list

B3.
Identify examples from text; e.g., history, science.

Write procedures for teaching each kind.
B4.
Write a procedure for teaching “Thomas Jefferson was the third U.S. President.”  [fact]
B5.
Write a procedure for teaching the names of the six New England states.  [list]
B6. 
Write a procedure for teaching the color blue. [sensory concept]
B7.
Write a procedure for teaching the concept, monarchy.  [abstract or higher-order 
concept]
B8.
Write a procedure for teaching the relationship between change in the demand 

for a commodity and subsequent change in the price of the commodity. [rule or 
proposition]
B9.
Write a procedure for teaching the solution to problems of this kind.  [routine]
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Evaluating instructional procedures

B10.
Given a well-designed procedure (e.g., for teaching the concept, square), identify the 
logical (inductive) operations that the procedure helps students to perform.

B11.
Given poorly designed procedures, identify weaknesses and redesign.  [e.g., no review 
and firming pre-skills or does not frame instruction or does not give immediate 
acquisition test to see if students got the information.]
B12.
Given a highly scaffolded procedure for teaching [e.g., decoding words, long division],

write two more procedures with progressively less scaffolding leading to student 
independence.

B13.

Given a little-scaffolded procedure for teaching [e.g., decoding words, how to calculate 
slope and intercept], write two more procedures with progressively more scaffolding 
ensuring student learning.

C.  
Knowledge analysis.  
C1.
Define simple declarative statement.  Write examples.  [subject, predicate]

C3.
What is a definition by genus and difference? Write examples.
C4.
Define knowledge (or task) analysis.   

C5.
State the uses of knowledge or task analysis for:


a.  Designing instruction.


b.  Anticipating and preparing to correct errors and misinterpretations.

C6.
Given a set of facts, identify the knowledge components.  [particular subject; feature of 
the subject-predicate]

C7.
Given a set of lists, identify the knowledge components.  [subject is a particular or class; 
predicate is a series of features or elements]

C8.
Given definitions of several abstract or higher-order concepts, identify the knowledge 
components. [subject; genus of the subject; difference between subject and other 
members of the class]
C9.
Given several categorical rules or propositions, identify the knowledge elements and 
diagram the relationships.  [All dogs are canines.  Granite is an igneous rock.  Some cells 
are malignant.  No felines are canines.]

C10.
Examine text in different subjects, and identify facts, list, concept definition, rules or 
propositions, and routines.
C11.
Translate the following into simple declarative statements that can more easily be 
taught.

As we see that every city is a society, and every society is established for some good 
purpose [Aristotle.  Politics]  

              The obvious definition of a monarchy seems to be that of a state, in which a single person, 
              by whatsoever name he may be distinguished, is intrusted with the execution of the laws, 
              the management of the revenue, and the command of the army.  But, unless  
              public liberty is protected by intrepid and vigilant guardians, the authority of so 
              formidable a magistrate will soon degenerate into despotism  [Gibbon.  Decline and fall   
              of the Roman Empire]

We hold these truths to be self-evident, that all men are created equal; that they are endowed by their Creator with inherent and inalienable rights; that among these, are life, liberty, and the pursuit of happiness… [Declaration of Independence]

Party is a body of men united, for promoting by their joint endeavours the national interest, upon some particular principle in which they are all agreed. [Edmund Burke. 1730-1797.  Selections from the Speeches and Writings of Edmund Burke]

A well regulated militia being necessary to the security of a free State, the right of the People to keep and bear arms shall not be infringed.   [Second Amendment to the U.S. Constitution.]  

C12.
Do a knowledge analysis of the following routines:

a.  Decoding words.   run ( “rrruuunnn” ( “run”


b.  Enacting the FOIL routine, as in (a + b) (c + d).



c.   Multiplication of two digit numbers by one digit numbers.

C13.
Here is the main portion of paragraph 2 of the Declaration of Independence.


We hold these truths to be self-evident, that all men are created equal, that they are 
endowed by their Creator with certain unalienable Rights, that among these are Life, 
Liberty and the pursuit of Happiness.--That to secure these rights, Governments are 
instituted among Men, deriving their just powers from the consent of the governed, --
That whenever any Form of Government becomes destructive of these ends, it is the 
Right of the People to alter or to abolish it, and to institute new Government, laying its 
foundation on such principles and organizing its powers in such form, as to them shall 
seem most likely to effect their Safety and Happiness….


a.  Identify the concepts you would probably have to pre-teach.


b.  State all of the propositions that are asserted in the theory of representative 
      
government.
II.  Curriculum.
A.
General.

A.1
Define curriculum.   [what is taught, sequence]
A2.
Define curriculum strands   [main kinds of knowledge; e.g., in history, periods, 
           
technology, social institutions, biography, culture, geography]

A3.
State likely strands in two of the following curricula: beginning reading, 
elementary level math, high school biology, middle grades social studies.

A4.
List and explain main principles for sequencing knowledge units logically in a 
curriculum. [pre-skills taught earlier and continually;  integrate elements  into 
large wholes; teach what is more common before what is less common; separate 
confusing items]          
B.
Big ideas.   

B1.
Define big ideas  
B2.
State the function of using big ideas.  [Facilitates organization, retrieval, and perceived relevance of otherwise disparate material.]
B3.
Give examples of big ideas that you might use in two of the following: teaching U.S. history, a natural science, mathematics.
C.
Curriculum standards.
C1.
Given examples of curriculum standards, goals, or objectives in a state standard 
course of study, translate these into clear and concrete objectives.


D. 
Phases of Learning, Instruction, or Mastery.  [acquisition, generalization, fluency, 
retention]

D1.
Define the four phases of learning: acquisition (or initial instruction), 
generalization 
(application or transfer), fluency, retention]
D2.
Describe procedures for teaching acquisition of new knowledge.  The procedure should 
contain what elements?  [acquisition set of examples and nonexamples, frame 
instruction, model information, guided practice, test, range of examples]

D3.
If you were teaching a new concept, such as a color or shape or monarchy or granite, in what ways would the examples be the same and in what ways would they be different?


Illustrate with a set of examples.

D4.    If you were teaching a new concept, such as a color or shape or monarchy or granite, and you were going to juxtapose examples and nonexamples, in what ways would the examples be the same as the nonexamples and in what ways would they be different?


Illustrate by juxtaposing examples and nonexamples.

D5.
Describe procedures for teaching generalization of knowledge to new examples. [generalization set, model generalization, lead and test]
D6.
Describe procedures for teaching fluency [accuracy and speed.  Fluency set.  Model fluent performance, strengthen elements, repetition and firming elements, speed drills]

D7.
Describe procedures for teaching retention [retention sets; cumulative review, correct errors, firming, or reteaching at the start, during, and at the end of lessons and units—mastery tests]

D8.    Let’s say you give a mastery test at the end of a unit in a textbook or after a sequence of ten lesson in a math, science, or reading program.  What likely explanations are there in the following cases?  [Students were not firm on pre-skills, or background knowledge.  Instruction was ill-designed or ill-delivered.  Some students require a different kind of instruction.  The curriculum sequence was not logical; e.g., too much is taught at once; pre-skills are not taught before complex skills.]

1.  About half the students did not meet the benchmark objectives for accuracy.

2.  About half the students made the same kinds of errors.


3.  Several students are not learning despite error correction and reteaching.

D9.
Let’s say you are working on generalization (e.g., teaching students to decode new words, to solve new math problems, to apply definitions to new examples of political systems or phases of cell division).  What are likely explanations for the following?  [Never acquired the knowledge in the first place.  Generalization examples were too unlike acquisition examples.]

1.  Most students do not meet the benchmark for accuracy.


2.  Several students do not meet the benchmark for accuracy.
D10.
Given a set of examples in a math textbook to teach the acquisition of a math routine (e.g., long division),

a.  Critically evaluate and improve the acquisition set.  [Many examples; a wide range of 
      varied examples]

b.  Using the improved acquisition set, make a generalization set of examples.

c.   Make a fluency set of examples.


d.   Make a retention set of examples that you would use three lessons later.

III.  Instruction
A.  
Scaffolding.

A1.

Define scaffolding and state its importance for student learning.

A2.
List different kinds of scaffolding and state how they might be used. [big ideas, 
highlighting, explicit instruction, outlines, diagrams, hints or pre-corrections] 
B.
Lessons.

B1.
What are the main instructional elements in a lesson?  Explain the 

importance of each element for learning.  [review and firm pre-skills; frame 
instruction (what will be worked on, what students will do, or objectives); present 
new information in small amounts, using an acquisition set of examples; 
test/check whether students acquired knowledge of each example; verify correct 
responses; test/check student knowledge of the whole acquisition set; review, 
firm or 
reteach]

B2.
Design a lesson.  Identify each instructional part; write/state what is done in each 
instructional part.

B3.
Given a poorly designed lesson, identify the weak elements and suggest 
improvements.

C.
Classroom Organization and Group Processes.

Increase time available for teaching and time engaged in teaching.

· Decrease noninstruction activities.

· Use activities for which students are prepared.

· Make certain subjects sacred.

· Use lesson-based materials.

· Use routines for distributing materials.

Teach and practice getting ready for learning

If Possible, teach in small, homogeneous Groups.
What are the instructional benefits of temporary homogeneous grouping in, for instance, math or reading?


On what basis would you group students?

Give pre-tests or placement tests to place students in groups with other students at the same level or spot in a program.

· During beginning instruction, keep the group small—say six to eight students.

· Groups can consist of students from different classes and grade levels (at most two grade levels, as a rule).

· Note students’ progress.  Move students who are making quicker progress to groups with similar students.

The teacher uses different kinds of instructional groupings properly, including whole class instruction; small, homogeneous groups; small, heterogeneous groups; and paired peer groups.

The teacher establishes a learning community with:

· A shared group mission.

· Shared group rules.

· Shared high expectations.

· Reinforcement for individual and group achievement.

· Students sitting near and facing the teacher.

· Providing frequent opportunities to respond (choral group, and individual).

· Ensuring mastery of every task.

· Celebrating progress.

D.
Instructional Delivery.

1.  Students are prepared for new material being taught.  They are firm on the pre-skill elements and/or background knowledge.

2.   Instruction is designed on the basis of objectives, and focuses precisely on 

objectives.  

3.  Instruction begins with review, especially elements and background knowledge relevant to the current instruction (pre-skills).  The teacher corrects errors and firms knowledge or reteaches before introducing new material 

that requires this background knowledge.

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

5.  The teacher frames the instruction by stating the kind of new knowledge to be taught, the objectives, and big ideas that will help students organize, remember or access, and comprehend the new knowledge, and connect new with prior knowledge.  

6.  The teacher models or presents new information clearly and focuses on the 

objectives.  The teacher:  (a) Shares his or her thought processes. (b) Uses clear wording. (c) Repeats the information as needed. (d) Presents one step or item at a time in a list or routine, depending  on how many steps or items students can handle.

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.  The teacher tests/checks every time new information is presented to be sure that students learned it.  
This is especially important when teaching diverse learners, essential material, and difficult material. 
9.  The teacher corrects all errors and/or firms weak knowledge.

**Matter of fact way and directed to the group.

**Model.  Teacher  immediately gives the answer or demonstrates the step.

** Lead.  Students say the answer or do the step with the teacher.

**Test/check.  Teacher asks the question or gives the problem step again.

**Verification.  Specific praise.

** Retest/starting over.  

**Delayed test.  Teacher comes back and checks again.

10.  If new material is a concept, rule, or cognitive routine, the teacher:
** Uses a wide and varied range of examples.

** Juxtaposes examples to reveal sameness.

** Juxtaposes examples and nonexamples to reveal difference. 

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, 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.

The review:

** States what was learned, how it built on what came before, and how it will be built on by next lessons.  

** Has students once more reveal essential knowledge.
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.

14. The teacher teaches at a brisk pace by speaking more quickly; 
staying on task; using words whose meanings are clear; 
using the same instructional vocabulary from one task to another; 
cutting out unnecessary words. 
The teacher gives frequent opportunities for group (choral) and individual responses to test/check learning.  
· The teacher asks the question first, and then calls on the group or an individual.

· The teacher think time before calling on the group or an individual.

· After presenting new information, the teacher calls on the group as a whole.  

· After calling on the group, the teacher calls on individual students, and makes sure to call on students who have made errors or who in general have a harder time learning.

16.  The teacher uses pre-corrections, or reminders, to prevent errors. For example, “When we see an x between two numbers or parentheses, we multiply.  What do we do when we see an x between two numbers or parentheses?  Multiply.  Yes, multiply.”  

17.  The teacher uses a questioning technique such as Socratic dialogue as an instructional/communication procedure.  

· Asking questions that probe students’ knowledge.

· Asking questions that require students to use rules of reasoning.  

· Helping students revise their knowledge. 
18. When students are firm on new knowledge (acquisition phase), the teacher works on generalization of knowledge to new examples, fluency, and retention of knowledge.

Strategic integration of elements into wholes.
  The teacher gives think time before calling on the group or an 
  individual.
Every task or segment of lessons has a clear instructional function [gaining attention, framing instruction, reviewing background knowledge, acquisition of new knowledge, generalization, fluency building, retention/review, integration of elements into larger wholes, firming or reteaching] 
IV.  Applications
Elementary curriculum

strands


Schedule of daily lessons


Objectives for each lesson for one day
             Tasks in each lesson: review, etc.

11.    List the main criteria by which you would evaluate the adequacy of a program in reading or math.  [All features are consistent with experimental research; field tested and found to be effective; includes strands of knowledge deemed important by scientific research and standard course of study; presents information in a logically progressive sequence; every task has a clear instructional function; teaches all four phases of learning; uses explicit, systematic instruction of new knowledge; shows how to correct likely errors; has periodic mastery tests; every task focuses on concrete objectives; uses a progression of procedures from more to less scaffolded.]
12.
Given a portion of a chapter in a secondary American History course:
a.  State big ideas that might organize all of the material.
b.  Identify the main knowledge items to teach.
c.   How would you supplement the text given?
d.  Make a glossary of main concepts.
e.  Make a set of guided notes for the material.
f.   Write a procedure for pre-teaching four main concepts.

