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Assessment
Critical Thinking,

(A Common Quote: Don't Be Soooooooooooooooo Critical!) 


a. Critical Thinking Definition: Robert Glaser (1941): "Critical thinking calls for persistent effort to examine any belief or supposed form of knowledge in the light of evidence that supports it and the further conclusions to which it tends." (i.e., seek justification, recognize relationships, anal credibility of sources, looks at reasons/evidence, drawing inferences, identifying alternatives, logical deductions, sequences and order, defending an idea.)

b. 10+ Critical Thinking Ideas:

1. Critiques, Reviews, Reflexive Papers, Rebuttals, Rejoinders, Replies
    (Recent decisions: Analyze new state testing requirements, evaluate a coop learning approach)

2. K‑W‑L, Pros and Cons, Pluses/Minuses/Interesting (PMI)
    (What do you know?, What want to know?, What did you learn here?; How's is XYZ?)
3. Voting or Ranking Methods, Nominal Group Process
    (Contribute ideas and then categorize and rank them; e.g., what technology resources does  

     the school need? What are the goals of this school?)
4. Pruning the Tree (20 q's): Working Backward, Means‑Ends Analysis (From answer  

    to problem) (The answer to the question is "X"..now how did I get that?)

S. Minute Papers, Reflection Logs, Think Sheets, Guided Questioning


(The muddiest point of the presentation today was…)

6. Graphic Organizers, Flowcharts, Concept Maps, Venn Diagrams, Decision‑Making Trees

(main ideas, advantages and disadvantages, what's overlap between two ideas)

7. Mock Trials, Who Done Its, Detective Games, Murder Mysteries


(put a famous scientist or ruler on trial for a crime and analyze the evidence)

8. Debates, Examine Both Sides of Argument, Force Field Analysis
(protecting the spotted owl, cutting of valuable timber, should we use coop lrng in schools?)

(what are 3 arguments for learner‑centered principles and 3 arguments against them?)

9. Case‑Based Reasoning

(Case A, Case B; Case & Commentaries; Cumulative Case; Critical Instance; Condensed)


(students solve a problematic vignette)

10. Summing Up (Summaries, Reviews, Index Cards, Abstracts, Outlines, Nutshelling)


(at the start of each lecture, spend 5 minutes summarizing previous day lectures or 

       readings)

11. Other techniques


0 Classification Schemes, Taxonomies (Put the data you have collected into a grid…)



0 Categorize and Organize (Categorize the articles you read into ...)



0 Identifying Main Points, Key Priorities



0 Compare and Contrast Matrices



0 Goal Concretization (give a story endings or fable)



0 Alternatives, Possibilities, Choices



0 Find Patterns/Relationships



0 Other Points of View



0 Cost‑Benefit Analysis



0 Rank Ideas

25 Critical Thinking Techniques (P506: Bonk & Maholmes‑Day 5):
(i.e., seek justification, recognize relationships, anal credibility of sources, looks at reasons/evidence, drawing inferences, identifying alternatives, logical deductions, sequences and order, defending an idea.)

Robert Glaser (1941): Critical thinking calls for persistent effort to examine any belief or supposed form of knowledge in the light of evidence that supports it and the further conclusions to which it tends.

Ennis (1962): Critical thinking is the correct assessing of statements...and it is reflective and reasonable thinking that is focused on deciding what to do or believe.

Russell (1960): Critical thinking .. is a process of evaluation or categorization in terms of some previously accepted standards. It is a logical examination of data which avoids fantasies and judgments on an emotional basis only.

Visual Thinking Activities:

1. Graphic Organizers‑sequence chains, casue‑eff, main ideas, sim/diff, story maps, diagram
2. Idea/Concept/Word Sorts‑categories into meanings themes, and patterns

3. Classif/Categorization Schemes, Taxonomies, Epitomes, Adv. Organ, Compar‑Contrast

4. Semantic Feature Analysis (evaluate +, ‑, ? of that feature on a grid)

5. Mnemonics‑story, link, acronyms, acrostic, bizarre, mnemonomies

Writing Activities:

6. Summing Up: Critiques, Summaries, Reviews, Index Cards, Abstracts, Outlines, Nutshell

7. Guided or Focused Learning/Journal Logs

8. Think Sheets or Cards, Reflection Questions, Procedural/Substantive Facilitators

9. Goal Concretization; e.g., providing Story Ending, Moral, Fable, Joke, Tale, or Riddle

10. Other Writing to Think Activities; e.g., Conferencing, Peer Review, Revising
Idea Listing Activities:

11. Force Field Analysis, Plus‑Minus‑Interesting (PMI)

12. Other Points of View (OPV) (if ____ became the president of ____)

13. K‑W‑L (What do you know?, What want to know?, What did you learn?)

14. Alternative, Possibilities, and Choices (APC)

15. Considering All Factors and Consequences, Examining Both Sides of an Argument

Group Interaction Activities:

16. Chkg for Compreh/Understanding‑literal knowledge, comprehension, interpret, applic


Bloom's Taxonomy, 3 Level Q'ing/Guides, Preview Qs, Guided Rdg, QARs, DR‑TA

17. Debates, Trials, Focused Dialogues, Structured Controversy

18. Identifying Main Pts: Previewing, PreP, Predictions, Expectation Outlines

19. Cost‑Benefit Analyses

20. Pruning the Tree‑20 q's, Means‑Ends Analysis, Working Forward, Working Backward

Teaching/Process‑Product Oriented Activities:

21. Socratic/Inquiry Questioning

22. Think Alouds/Nlodeling/Self‑Verbahzations of Process

23. Case‑Based Reasoning/Learning, Rule‑Eg, Eg‑Rule, Case‑and‑Commentaries

24. Cooperative Learning‑ReQuest, Reciprocal Teaching, Jigsaw, Coop. Scripts

25. Anchored Instruction, Shared Events/Meanings, Knowledge Building Communities

If all else fails, give a whack in side of the head or a kick in the seat of the pants  (e.g., whack stack‑cards).

What Constitutes Good Thinking?

A good thinker can be characterized in terms of knowledge, abilities, attitudes & habitual ways of behaving. A Critical Thinker. 

· uses evidence skillfully & impartially 

· organizes thoughts & articulates them concisely & coherently 

· distinguishes between logically valid & invalid inferences 

· suspends judgement in the absence of sufficient evidence

· attempts to anticipate the probable consequences of alternative actions before choosing among them 

· sees similarities & analogies that are not superficially apparent

· can learn independently & at least equally importantly, has an abiding interest in doing so

· applies problem‑solving techniques appropriately in domains other than those in which they were learned 

· listens carefully to other people's ideas

· understands the difference between winning an argument & being right

· can strip a verbal argument of irrelevancies & phrase it in terms of essentials

· understands the difference among conclusions, assumptions & hypotheses

· is sensitive to the difference between the validity of a belief & the intensity with which it is held

· can represent differing viewpoints without distortion. exaggeration, or caricaturization

· recognizes the fallibility of one's own opinions, the probability of bias in those opinions & the danger of differentially weighing evidence according to personal preferences

Adapted from: Teaching Thinking Skills (p. 29‑30). 1987. J. Baron & R. Sternberg. Editors.

Think Sheets:

Explain why...

Explain how...

What is the main idea of

How would you use … to …?

What is a new example of …?

What do you think would happen if ...?
What is the difference between ... and …?

How are ... and ... similar?

What conclusions can you draw from …?

How does .. affect...?

What are the strengths & weaknesses of …?

What is the best ... and why?

How is .. related to …?

Normal Group Technique

For

Problem Solving and Goal Setting

1. Statement of the problem. (5 minutes)

2. Silent generation of ideas by group members. (10-15 minutes)

3. Round-robin disclosure of ideas by group members; piggy-backing of ideas encouraged. No discussion. (30 minutes)

4. Clarification of ideas; grouping of like ideas. (10-15 minutes)

5. Straw vote ranking of ideas to identify the group of ideas to consider further. Secret ballot.  Each member chooses ten. (10 minutes)

6. Further clarification of ideas and emerging concepts. Can change wording. (10-15 minutes)

7. Final priority ranking of ideas/concepts/ Public vote. Weighted ranking. (10-15 minutes)
9/27/89, R. Russell, for Benedum Psychology of Learning Team

PROBLEM:

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

FORCES OPERATING AGINST THE SOLUTION OF THE PROBLEM
FORCES WHICH ARE POTENTIAL ALLIES IN SOLVING THE PROBLEMS

1.

2.

3.

4. 

5. 

6.


1.

2.

3.

4.

5.

6.

Edward de Bono's Methods:

1. K‑W‑L (What do you know?, What do you want to know?, What did you learn?)

2. PMI: Plus, Minus, Interesting (pp. 155-159) 

a. Do a P‑M‑I on this course so far (pp. 157) 

b. Should marriage be a renewable 5 year contract? 

c. Should all cars be painted yellow?

3. APC: Alternatives, Possibilities, & Choices (pp. 160-162) (This is creative!) 

a. Rush hour traffic problems in large cities. 

b. Packaging of chocolate bars. 

c. Competitor cuts the price of toilet paper. 

d. A young man is seen pouring beer in his car's gas tank. What could have happened?

4. FIP: First Important Priorities (pp. 163‑164) 

a. What should the priorities be in running a school?

b. If you were organizing a party, what would your priorities be? 

c. How should a career be chosen?

5. AGO: Aims, Goals, Objectives (pp. 165-166) 

a. What are your objectives when you turn on the TV? 

b. What are your objectives in taking this course? 

c. If you were a spacecraft commander approaching Earth, what would be your objectives?

6. OPV: Other People's Views (pp. 167 or 168‑same thing) 

a. In a teacher strike, how many points of view are involved? 

b. Tasks we choose in P506‑what points of view are involved?

c. Success of your workshops will come from what points of view?

7. C&S: Consequence and Sequel (of an action or decision) (pp. 169-171) (immediate, short term (1‑5 yrs), medium term (5‑20 yrs), and long term (over 20 yrs) a. A boy is on vacation and his best friend steals his girlfriend. b. The invention of a harmless happiness pill. c. All office work can be done at home via a computer.

8. CAF: Considering All Factors a. Buying 

a. second hand car. 

b. Choosing a place to live 

c. Choosing a spouse.

9. FI ‑ FO: Info In (Already accounted for) ‑ Info Out (Unknown/still needed) 

a. Buying a house or borrowing money. 

b. Choosing a place to go on a vacation. 

c. Giving a party.

10. EBS: Examining Both Sides of an Argument a. Nuclear Power Stations, WWW Censorship, National Healthcare

11. ADI: Agree, Disagree, Irrelevant

Name ______________________________________

K

What we already know:
W

What we want to find out:
H

How we will find out:
L

What we learned












































































"The 59 Minute Course in Thinking"

PMI

PMI: The Treatment of Ideas

P = PLUS.  The good things about an idea - why you like it

M = MINUS.  The bad things about an idea - why you don't like it

I = INTEREST. What you find interesting about an idea
Instead of just saying that you like an idea, or don't like it, you can use a PMI. When you use a PMI you give the good points first, then the bad points, and then the points which are neither good nor bad, but are interesting.  You can use a PMI as a way of treating ideas, suggestions and proposals.  You can ask someone else to do a PMI on an idea or you may be asked to do one yourself.

EXMPLE

IDEA:  All the seats should be taken out of buses

P: 
More people get into each bus.  

It would be easier to get in and out.

Buses would be cheaper to make and to repair.

M: 
Passengers would fall over if the bus stopped suddenly.

Old people and disabled people would not be able to use buses.

It would be difficult to carry shopping or babies.

I: 
Interesting idea that might lead to two types of bus, one with and one without seats.

Interesting idea that the same bus would do more work.

Interesting idea that comfort my not be so important in a bus.

PMI

Thinking skill: Evaluating
P+


M-


I?


Teaching Critical Thinking Eight Ways to Fall (Sternberg):

1. The teacher is the teacher and the student is the learner. 

(Teachers lack openness and receptivity of students)

(Teachers too often rely on supposed expertise over intuitions)

2. Critical thinking is only the students' job. 

(Administrators want answers instead of careful thought)

(Teachers want to be told what package will work best)

3. Need to find the best program.
(No program is best)

(Programs vary‑need to consider goals)

4. Program decisions will be dichotomous, either or decisions.

(Few choices are binary; most involve combinations)

(Need both separate and infused instruction)

(Need both analytical and syntehsis skills)

5. What really counts is the right answer, not rationale.

(Need to be able to back up answers/guesses)

(When think well, can generate good answers)

6. Class discussion is just a means to an ends. 

(Class discussion is legitimate in its own rights) 

(Thought emerges as a social process) 

(Who owns ideas less important than generating useful ones) 

(Class discussion is as impt as written products)

7. Mastery learning principles apply to critical thinking. 

(There is no "ceiling" level of performance) 

(You can't be 80% correct on a critical thinking test) 

(Need to approach deep & complex probs in deep & complex ways) 

(Everyone could improve their critical thinking skills)

8. The job in a critical thinking course is to teach critical thinking. 

(Allow students to teach themselves; teachers become the facilitators) 

(Students must find own methods of prob, finding and prob, solving) 

(You cannot "teach" a student to think for him/herself

(Don't always pose the problem for the student; let them find problems)
Checkerboarding/ Morphological Synthesis

Critical Strategies

Creative Strategies
1.
2.
3.
4.
5.
6.
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Checkerboarding/ Morphological Synthesis

Creative, Critical, Cooperative Strategies

Motivational Startegies
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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Checkerboarding and Morphological Synthesis Ideas

Class of ‘96: Summer I

Strategy Name:
Creative and Critical Thinking Combination:

1. Pass the Hats
(Six Hats and KWL)

2. Six Hats Bingo
(Six Hats and Bingo)

3. PMS
(PMI and Simulations)

4. Spider Bingo
(Webbing and Bingo)

5. Graphic Hats
(Six Hats and Graphic Organizers)

6. Lily Pad
(Fish Bowl and Reflection)

7. Metaphoric Bingo
(Metaphorical Thinking and Bingo)

8. KWL Drip
(Brainstorming and KWL)

9. GOB
(Graphic Organizers and Brainstorming)

10. FROG
(Free Writing Organized Graphically)

11. GO If Yourself
(What if? and Graphic Organizers)

12. Kwink
(Wet Inking and KWL)

13. B.KW.L.
(Brainstorming and KWL)

(also called “Burger King in West Lafayette”)

14. APC > 1
(Finding the 2nd Best Answer and APC)

15. JC2
(Personal Journals for Creativity and Critical Thinking)

16. PMI Hats
(Six Hats and PMI)

17. Six Questioning Hats
(Six Hats and Question Probes)

18. Creatively Pruning Trees
(Brainstorming and Pruning the Tree)

19. Scenario Fish
(Fish Bowl and Case‑Based Reasoning)

20. Socratic Brainstorming
(Brainstorming and Socratic Questioning)

21. Just Suppose Diagram
(Just Suppose and Graphic Organizers)

22. Wet Reflections
(Wet Ink and Reflections)

23. Hat Questions
(Six Hats and Pruning the Tree)

24. Reflection Hats
(Six Hats and Reflection Logs)

25. Make Life Worse
(Reverse Brainstorming and Case Studies)

26. KWL Not
(Reverse Brainstorming and KWL)

27. Map the Hats
(Six Hats and Graphic Organizers)

28. Hat Debates
(Six Hats and Debates)

29. RPM‑1
(Reverse Brainstorming and PIW)

30. Change the Facts
(What If and Case Studies)

31. See Other Side
(Reverse Brainstorming and Debates)

Checkerboarding and Morphological Synthesis Ideas

Class of ‘96 Summer II

Strategy Name:
Creative and Critical 11inking Combination:

1. Know Brainer
(Brainstorming and K‑W‑L)

2. Playing the Field
(Role Playing and Force Field Analysis)

3. Debating What to Wear
(Six Hats and Debates)

4. Reverse Prune
(Reverse Brainstorming and Pruning the Tree)

5. Muddy Waters
(Wet Ink and Muddiest Point Papers)

6. The 6 Hatfields
(Six Hats and Force Field Analysis)

7. Metaflection
(Metaphor and Reflections)

& Finish the Score
(Simulations and Anchored Instruction)

9. Metaphorical Mapping
(Metaphorical Thinking and Graphic Organizer)

10. Brain Pruning
(Reverse Brainstorming and Pruning the Tree)

11. Venn or Ben??
(Second Best Answer and Graphic Organizer)

12. Skipping Dipping
(Wet Ink and Fat/Skinny Questions)

13. Just Off the Press
(Wet Ink and Journals)

14. IMP
(Reverse Brainstorming and PM1)

15. "Be the Tree"
(Role Play/Simulation and Pruning the Tree)

16. PMI or PMS???
(Role Play/Simulations and PM1‑fbr adult only)

17. Web Feet
(Wet Ink and Graphic Organizers)

1& Role Debates
(Role Play and Debates)

19. Piggy KWLack
(Piggyback and KWL)

20. Organized Fishbowl
(Fishbowl and Graphic Organizers)

21. Syn‑naps
(Brainstorming and K‑W‑L)

22. Off the Wall
(Creative Dramatics and Nutshelling)

23. Map in the Hat
(Six Hats and Mind Mapping)

24. Move Over Nostradamus
(Brainstorming and Prediction Exercises)

25. Graphical BS
(Brainstorming and Graphic Organizers)

26. Sapping
(Wet Inking and Pruning the Tree)

27. Pruning the Brain
(Brainstorming and Pruning the Tree)

28. Whacky Pruning
(Whack on the Head and Pruning the Tree)

29. Cleaning up after the storm
(Brainstorming and Summation)

30. Recy‑K‑W‑L‑ing
(Find Another Purpose or Use and K‑W‑L)

31. Debraits
(Brainstorming and Debating)

32. Cracking the Nuts
(Finding Another Use/Purpose and Nutshelling

33. You Thinking What I Know? 
(Six Hats and K‑W‑L)
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