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Directed Paraphrasing

In language any smart colleague would understand, describe/sketch what 
critical thinking looks like when your students do it well – or what it would 
look like if they could do it well – by the end of a course you teach.

Critical Thinking . . . 

													

													

													


													


Reference:  Angelo, T. A. & Cross, K. P. (1993).  Classroom Assessment Techniques: A Handbook	
	         for College Teachers, 2nd edition. San Francisco: Jossey-Bass, 232-235.


The  RSQC2 Technique

Recall



Summarize



Question


Comment



Connect




Reference:  Angelo, T.A. & Cross, K.P. (1993).  Classroom Assessment Techniques:  A Handbook 	
     for College Teachers, 2nd edition.  San Francisco: Jossey-Bass, pp. 344-348


Collaborative Learning Technique #1

Buzz Groups 

Useful for stimulating engagement in discussions and, and encouraging students to rehearse, express, and compare their ideas, opinions, and/or reactions with others.

Estimated Time and Effort Required for

	Faculty to prepare this CoLT			LOW
	Students to use this CoLT				LOW
	Faculty to assess/follow up			LOW

Complexity 							LOW
Risk of Failure						LOW

Duration & Location		10-20 minutes/In class or online

Group Size & Structure		Triads to Quintets Informal/Little or no pre-organizing

Description

Buzz groups give students the opportunity to exchange ideas, opinions, and information in a low stress environment.  Because buzz groups can build interest in and enthusiasm for a subject, they are useful in introducing a new topic and in assessing students’ prior knowledge or beliefs about that topic. Buzz Groups can also serve as in-class introductions to out-of-class assignments.

Procedure

	The instructor prepares a list of open-ended discussion questions that will tap students’ ideas, prior knowledge, or opinions about the topic at hand.

These should be questions for which there is no one correct answer.

	In the context of a semi-structured, time-limited conversation, small groups of students discuss their responses to the prepared questions.  It may be useful to assign roles such as time keeper, summarizer, and reporter.


3. Groups summarize their responses – including the range of agreement and diversity – 
    and report them to the instructor in writing and/or, if useful, verbally to the entire class. Alternately, in a large class, the instructor can sample responses from a few groups


Collaborative Learning Technique #2

Think-Pair-Share 

Useful for stimulating engagement in discussions, checking students’ understanding of concepts, and encouraging students to rehearse, express, and compare their understandings with those of others 

Estimated Time and Effort Required for

Faculty to prepare this CoLT			VERY LOW
Students to use this CoLT				VERY LOW
Faculty to assess/follow up			VERY LOW

Complexity 						VERY LOW
Risk of Failure					VERY LOW

Duration & Location				5-15 minutes/In class

Group Size & Structure	Pairs or triads/Informal/No pre-organizing needed

Description and Purpose

The name of this CoLT, “Think-Pair-Share,” captures the essential steps. In response to a question posed by the instructor, students think and perhaps write on their own for a few minutes, quickly pair up with classmates, and then share, discuss, and compare their responses in pairs before responding to the instructor or sharing with the entire class. This technique provides students with the opportunity to formulate responses and practice communicating them with their peers.  Since Think-Pair-Share can dramatically improve students’ willingness and readiness to participate, it’s often used as a “warm up” or “step up” to a whole class discussion.

Procedure

1.   Pose an engaging question to the class, giving students ample time to think about the question individually and to devise individual responses. 

2.   Ask students to pair with another student nearby to share responses and, if useful, to create a joint response by building on each other's ideas.

3.   Ask the pairs to share their responses with the whole class. If time is limited and/or the class is large, randomly call on student pairs.

4.   If appropriate, provide class with the correct or expert response, allowing them to  
      check  and, if needed, correct their individual and pair responses.


Reflective Questions on Course Design for CT

Thinking of a course you teach and know well . . .   

When, how, and why do students need to engage 
in critical thinking to succeed in that course?

Identify and describe 2-3 important assignments, projects, tests, etc. that require critical thinking of your students 

What key learning objectives are those assignments meant to help students achieve?

How/when do you determine (assess) whether students have the necessary dispositions, knowledge and skills to begin doing that CT?

How/when do you teach and help students develop the necessary dispositions, knowledge and skills if they haven’t already mastered them sufficiently?

How well does your evaluation and grading support the importance of the critical thinking work you require?


A Revision of Bloom's Taxonomy
(From Anderson & Krathwohl, 2001)

					CREATE
					Generate, Plan, 
    					Synthesize,   
    					Produce the New

			         EVALUATE
			                Critique or Judge based on
			                Explicit Standards/Criteria

			ANALYZE
Break Down, Relate Parts & Whole, Organize 

		APPLY
		Follow Procedures to Solve Problems
		or Carry Out Tasks

	UNDERSTAND
	Connect New Learning to Prior Knowledge by
	Interpreting, Classifying, Comparing, Summarizing, etc.

REMEMBER
Elaborate, Encode, and 
Retrieve Information from
Long-term Memory


–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Reference:  Anderson, L. & Krathwohl, D.R. (Eds.) (2001). A Taxonomy for Learning, Teaching, and 
     Assessment: A Revision of Bloom’s Taxonomy of Educational Objectives (Abridged Edition). 
     New York: Allyn & Bacon.


Levels of Cognitive Development
or “Ways of Knowing”


Committed Constructivism
     Constructed Knowing
    “I understand why I believe this and why others don’t.”

Constrained Social Constructivism
     Procedural Knowing
      Connected Mode/Separate Mode
   “Every field has its own games with their own rules.”
	
Rampant Relativism
	Subjective Knowing
  “Everybody has an opinion and all opinions are equal.”

Naive Realism
	Received Knowing
   “Just give me the facts, Ma’am.  Just the facts.


Silence
   “What do you mean, how do I know this is true?”

 

Adapted from: Belenkey, M.F., et al.  Women’s Ways of Knowing: The Development of Self, Voice, and Mind.  New York: Basic Books, 1986.


Cognitive Development & Critical Thinking  
[Nuclear Power as an Example]


SGT FRIDAY
Facts
One Authority Has The Truth
[Nuclear Power either: (a) Is Totally Safe or (b) Should Be Totally Banned]
						  	     I
						  	     I  <----- UNCERTAINTY
						  	     I
BASKIN ROBBINS
Opinions
Each Person's Views are Right For Her
[Nuclear Power: Why Argue? Just Respect Each Other!] 
						  	    I
						  	    I  <----- COMPARISONS & CRITERIA
						  	    I
TEACHERS' GAMES
Making Arguments
Let's Really Understand Everyone's Arguments & Frameworks
[Nuclear Power: Environmentalists Argue That …. Whereas  …]
						  	    I
						  	    I  <----- CONSEQUENCES & VALUES  
							   |                FRAME ARGUMENTS 
						  	    I
OWNED GAMES 
Contextual Decisions
Some Frameworks / Combinations Are
More Appropriate For Particular Contexts
[Nuclear Power: Safe Enough for Some Uses (Submarines)
But Not for Others (Power-Plants in Urban Areas) Because …]





C E Nelson—Revised 2005



Fostering CT: What teachers and learners can do

What specific things can teachers do to foster 
critical thinking?  

													

													

													

What specific things can learners do to foster CT?  

													

													

													


What specific things can teachers do to hinder CT?  

													

													


What specific things can learners do to hinder it?  

													

													





Linking Reflection, Self-Assessment, and Feedback –

						The Minute Paper 

	Please answer each question in 1 or 2 sentences:

	1)	What was the most useful or meaningful 
	  		thing you learned during this session?

	2)	What question(s) remain uppermost in your 
			mind as we end this session?


Reference:  Angelo, T. A. & Cross, K. P.  Classroom Assessment Techniques:  A Handbook
			for College Teachers, 2nd edition.  San Francisco: Jossey-Bass, 1993, pp. 148-153.
	

A Revision of Bloom's Taxonomy
(From Anderson & Krathwohl, 2001)

				                  CREATE
				                      Generate, Plan, 
    				                      Synthesize,   
    				                      Produce the New

				EVALUATE
				Critique or Judge based on
				Explicit Standards/Criteria

			ANALYZE
Break Down, Relate Parts & Whole, Organize 

		APPLY
		Follow Procedures to Solve Problems
		or Carry Out Tasks

	UNDERSTAND
	Connect New Learning to Prior Knowledge by
	Interpreting, Classifying, Comparing, Summarizing, etc.

REMEMBER
Elaborate, Encode, and 
Retrieve Information from
Long-term Memory


Linking Prior Knowledge, Critical Thinking & Collaboration –

Liquid hazardous waste is
    disposed of by pumping it




Why?
A
B
C
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Thanks to Dr. David McConnell, Prof. of Geology at the University of Akron, for the example above.	

First Statistics Concept Review

Circle the variable in each pair that you would expect to have the 
largest standard deviation:

	1.1  adult Americans’ heights		    		adult Americans’ weights
	
	1.2 domestic dogs’ weights 		    			domestic cats’ weights

	1.3 oral language skills of	    				math skills of of 12-year-olds
            12-year-olds

	1.4 hours students spend 					hours students spend studying
             in this classroom		              for this class
 _________________________________________________________
 



Defining Features Matrix

Comparing Confusible Concepts

Directions:  In the left-hand column below are features we could use to identify, distinguish, and classify reptiles and amphibians. Place plus signs “+” next to features that typically characterize reptiles and/or amphibians.  Place minus signs (-) next to features which are not characteristic.  
 
 DEFINING	FEATURES			Reptiles		Amphibians
													

Are vertebrates
													

Are tetrapods (four-limbed)
													

Are endohermic (warm-blooded)
													

Usually lay eggs in water
													

Usually lay eggs on land
													

Usually have scaly, dry skin
													

Usually have damp, smooth skin
													

Many species are endangered
													

Are more closely related to birds
													


______________________________________________________________________________________	
	
______________________________________________________________________________________



													


Reference:  Angelo, T.A. & Cross, K.P.  Classroom Assessment Techniques:  A Handbook 	
	      for College Teachers, 2nd edition.  San Francisco: Jossey-Bass, 1993, pp. 164-167.


Linking Reflection & Critical Thinking –

Pro and Con Grid

DIRECTIONS:  Considering everything you’ve heard thus far about this approach to promoting Critical Thinking – linking engagement, collaboration, and assessment – what do you see as its most significant pros and cons -- or costs and benefits?  

List at least three important cons (costs) and at least three pros (benefits) below. Then list any unanswered questions you'd like to follow up.

Cons/Costs of 										





Pros/Benefits of 										





Unanswered questions to follow-up					




Linking Reflection & Critical Thinking –

Stimulating Intellectual Growth
Through Class Discussions

To challenge and involve students who are at various stages of intellectual development, pose at least one discussion question on each major course theme/topics that students can successfully answer by:

1.	Finding and communicating the (factually) "right" answer.




2.	Formulating and stating their own opinions/positions without supporting them with evidence or justification acceptable to the discipline.





3.	Identifying alternative opinions/positions and supporting them with evidence or justification that’s acceptable to the discipline – even if the students don’t personally believe or accept those opinions/ positions or the evidence/justifications they’ve presented.




4.	Applying disciplinary criteria to evaluate a situation which requires them to consider personally relevant ethical/values questions.


Please Note: This exercise is adapted from one presented by Dr. Craig Nelson (Professor of Biology and Public and Environmental Affairs, Indiana University) in a workshop at the 10th Lilly Conference on College Teaching, Miami University, Oxford, Ohio, November 17, 1990.

Collaborative Learning Technique #3

Analytic Teams 

Listening to a lecture, watching a video, or reading an assignment can be passive activities for students. One way to engage students more fully is to form structured teams to analyze and discuss various aspects of the task. 

Estimated Time and Effort Required for

Faculty to prepare this CoLT			MEDIUM
Students to use this CoLT			MEDIUM
Faculty to assess/follow up			MEDIUM

Complexity 					MEDIUM
Risk of Failure					LOW

Duration & Location	  15-60  minutes/In or out of class

Group Size & Structure  Quartets or Quintets/Formal/Some pre-organizing needed

Description

This CoLT analyzes, or breaks down processes we expect individual students to engage in when critically reading, listening, or viewing into several specific tasks that are then distributed among different individuals or teams. This division of labor allows students to concentrate on learning and performing one aspect at a time of these complex critical thinking processes and to see how re-combining the different tasks through groupwork can contribute to their understanding and learning. In preparing this technique, the most challenging aspect is determining how to follow up on the groupwork in a way that will help students meaningfully synthesize the various information and opinions they have heard.

Procedure

1.   Form student groups of four or five, assigning each individual in the team, or each team, one of the following roles:  

	Summarizers - Prepare a summary of no more than seven most important points
Questioners - Prepare at least three substantive questions about the material.  
Proponents  -- List at least three points you agreed with and state why.
Critics - List at least two points you disagreed with or found unhelpful and state why.
Example givers - Give at least three examples of key concepts presented.

	Make certain that students understand the purpose of the exercise and the intended outcomes.

2.     Present the lecture, show the video, or assign the reading. The actual listening, viewing, or reading can take place in or out of class or, in some cases, on line.

3.    Give teams some class time to prepare to present their analyses, whether as oral or written presentations. Again, these can be done online. Specify and limit what each team will be responsible for presenting, to avoid unhelpful repetition. Assign clear time/length limits.

4.    Follow up group presentations with individual assignments that build on and extend this exercise.

Linking Self-Evaluation and Motivation –

Applications Card

DIRECTIONS:  Please take a moment to recall the ideas, techniques, and strategies we've discussed -- and those you've thought up -- to this point in the session.  Quickly list as many possible applications as you can.  Don't censor yourself!  These are merely possibilities.  You can always evaluate the desirability and/or feasibility of these application ideas later.

Interesting 													Some possible 
IDEAS/TECHNIQUES									APPLICATIONS of those
from this session										ideas/techniques to my work	

































																									

Reference:   Angelo, T.A. & Cross, K.P.  Classroom Assessment Techniques:  A Handbook 	
	for College Teachers, 2nd edition.  San Francisco: Jossey-Bass, 1993, pp. 236-239.


Critical Thinking: How Some Authors Define It

“Critical thinking, as we define it here, means reviewing the ideas we have produced, making a tentative decision about what action will best solve the problem or what belief about the issue is most reasonable, and then evaluating or refining that solution or belief.”
		
	V.R. Ruggiero (1991). The Art of Thinking: A Guide to Critical and Creative Thought, p. 149.

[Critical thinking is]  . . . “an investigation whose purpose is to explore a situation, phenomenon, question or problem [in order] to arrive at a hypothesis or conclusion that integrates all available information and that can therefore be convincingly justified. In critical thinking, all assumptions are open to question, divergent views are aggressively sought, and the inquiry is not biased in favor of a particular outcome.”

J.G. Kurfiss. (1988). Critical Thinking: Theory, Research, Practice, and Possibilities, p. 2.

“ . . . critical thinking appears to stress the individual’s ability to interpret, evaluate, and make informed judgments about the adequacy of arguments, data , and conclusions.”

	E.T. Pascarella & P.T. Terenzini. (1991). How College Affects Students: 
  Findings and Insights from Twenty Years of Research, p. 118.

“ . . . most formal definitions of critical thinking include the intentional application of rational, higher-order thinking skills such as analysis, synthesis, problem-recognition and problem-solving, inference, and evaluation.”

T.A. Angelo. (1995). “Classroom assessment for critical thinking.” Teaching of Psychology, 22(1), p. 6.

“Critical thinking is not simply being highly critical of everyone else’s thinking but your own.”   

Anonymous. (2002).


What Does Research Suggest about 
Promoting Critical Thinking?

“ . . . possible pedagogical strategies that are likely 
to enhance critical thinking: a strong emphasis on writing, a content focus on science and history, an interdisciplinary emphasis, and active engagement by the student in discussion, debate, class presentations, and talking over vocational and career plans.”

A.W. Astin. (1993). What Matters in College: Four Critical Years Revisited, 
p. 227.

In other words, we’re more likely to help students develop critical thinking skills if they are 
actively engaged in –

Learning and practicing explicit processes for reasoning and communicating – whether it’s the scientific method, the writing process model, a particular historical method, or __________

	Working in structured small groups to talk about and solve messy, authentic problems – with feedback, guidance, and evaluation from experts


	Making their assumptions, beliefs, and ideas explicit to themselves and others through writing and speaking


	Evaluating, explaining, supporting, and justifying their ideas – and those of others – through writing and speaking directed at relevant audiences
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Mini-Evaluation Form



1.	Please rate the overall quality of this session on the scale below:

      1	2	3	4	5
  awful           poor               acceptable             good              excellent



2.	Please rate the overall usefulness of the session below:

	1	2	3	4	5
useless       not very          somewhat                very               extremely



3.	What did you find most useful/helpful?  (Please be specific.)





4.	How could it have been improved?  (Please be specific.)





5.	What kind of follow up would be most helpful? 



Thanks for your time, consideration, and feedback.

Tom Angelo


