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 “Active” Critical Thinking Verbs by Level of Cognitive Operation
in Bloom’s and Anderson & Krathwohl’s Taxonomies ________________________________________________________________________
	
Application/Applying			Analysis/Analyzing

apply		illustrate		analyze		distill		
break down	interpret		calculate	distinguish			
calculate         	make use of		categorize	divide
choose		manipulate		classify		examine
compute	operate			compare	experiment 
demonstrate	practice			contrast	identify assumptions 
determine	schedule		criticize 	induce
dramatize	sketch			deduce		inspect
employ		solve			derive		investigate
give examples	use			differentiate	model
utilize					discriminate	probe
					discuss		question
dissect		simplify
							test

Synthesis/Creating		 	Evaluation/Evaluating

adapt		imagine			agree		dispute
arrange		infer			appraise	evaluate
assemble	integrate		argue		judge
build		invent			assess		justify
change		make up		award		prioritize
collect		manage			challenge	persuade	
compose	modify			choose		rank
conclude	originate		conclude	rate
construct	organize		convince	recommend	
create		plan			criticize		rule on
design		posit			critique		score
develop		predict			debate		select
discover	prepare			decide		support
estimate	produce		defend		validate
extend		propose		discount	value
formulate	set up			discredit	verify
forward		suppose		disprove	weight
generalize	theorize

Depending on the use, some verbs may apply to more than one level.      © Linda B. Nilson, 2015
CT Skills Assessed by California Critical Thinking Skills Test (CCTST)

Interpretation:  Interpretative skills are used to determine the precise meaning and significance of a message or signal, whether it is a gesture, sign, set of data, written or spoken words, diagram, icon, chart or graph. Correct interpretation depends on understanding the message in its context and in terms of who sent it, and for what purpose.  Interpretation includes clarifying what something or someone means, grouping or categorizing information, and determining the significance of a message. 

Explanation:  Explanatory reasoning skills, when exercised prior to making a final decision about what to believe or what to do, enable us to describe the evidence, reasons, methods, assumptions, standards or rationale for those decisions, opinions, beliefs and conclusions.  Strong explanatory skills enable people to discover, to test and to articulate the reasons for beliefs, events, actions and decisions.  

Analysis:  Analytical reasoning skills enable people to identify assumptions, reasons and claims, and to examine how they interact in the formation of arguments.  We use analysis to gather information from charts, graphs, diagrams, spoken language and documents.  People with strong analytical skills attend to patterns and to details. They identify the elements of a situation and determine how those parts interact, as well as providing insights into the significance of what something means.

Inference:  Inference skills enable us to draw conclusions from reasons and evidence. We use inference when we offer thoughtful suggestions and hypotheses. Inference skills indicate the necessary or the very probable consequences of a given set of facts and conditions. Conclusions, hypotheses, decisions, or recommendations that are based on faulty analyses, misinformation, bad data or biased evaluations can turn out to be mistaken, even if they have been reached using excellent inference skills.

Evaluation:  Evaluative reasoning skills enable us to assess the credibility of sources of information and the claims they make. We use them to determine the strength or weakness of arguments, judging the quality of analyses, interpretations, explanations, inferences, options, opinions, beliefs, ideas, proposals, and decisions. Strong explanation skills can support evaluation by providing the evidence, reasons, methods, criteria, or assumptions behind the claims made and the conclusions reached.  

Deduction: Decision making in precisely defined contexts where rules, operating conditions, core beliefs, values, policies, principles, procedures and terminology completely determine the outcome depends on strong deductive reasoning skills. Deductive reasoning moves with exacting precision from the assumed truth of a set of beliefs to a conclusion which cannot be false if those beliefs are true. Deductive validity is rigorously logical and clear-cut and leaves no room for uncertainty. 

Induction: Decision making in contexts of uncertainty relies on inductive reasoning.  We use inductive reasoning skills when we draw inferences about what we think must probably be true based on analogies, case studies, prior experience, statistical analyses, simulations, hypotheticals, and familiar circumstances and patterns of behavior.  As long as there is the possibility, however remote, that a highly probable conclusion might be mistaken, the reasoning is inductive.
 
Numeracy is the ability to solve quantitative reasoning problems and to make well-reasoned judgments derived from quantitative information in a variety of contexts. More than being able to compute or calculate a solution to a mathematical equation, numeracy includes understanding how quantitative information is gathered, represented, and correctly interpreted using graphs, charts, tables and diagrams. It is essential in our data-driven world for everyone who hopes to be successful.
DISCIPLINE-RELEVANT CT SKILLS/OUTCOMES

Common CT Skills/Outcomes/Assessments in the Basic and Applied Sciences (Natural and Physical Sciences, Psychology, and Social Sciences)

    Which fit your prospective CT course? 
· Interpret quantitative relationships in graphs, tables, charts, etc.
· Analyze situations/data to identify and clearly articulate issues/problems/questions.
· Identify and summarize an issue/problem/question and/or the source's position.
· Categorize problems to identify the appropriate algorithms.
· Organize and integrate information/data to solve a problem or resolve and issue.
· Assess alternative solutions and implement the optimal one(s).
· Explain how new information can change the definition of a problem or its optimal solution.
· Evaluate hypotheses and conclusions for consistency with established facts. 
· Develop, justify, and explain the limitations of one’s own hypotheses, interpretations, positions, or conclusions as well as those of others.
· Identify, analyze, and evaluate key assumptions and the influence of context. 
· Evaluate the appropriateness of procedures for investigating a question of causation.
· Evaluate data for consistency with established facts, hypotheses, or methods.
· Separate factual information from inferences.
· Separate relevant from irrelevant information.
· Identify and articulate alternative positions/interpretations of the data or observations.
· Evaluate competing causal explanations.
· Explain the limitations of correlational data.
· Explain the limitations of a data-based position or conclusion. 
· Identify and evaluate implications.
· Identify new information that might support or contradict a hypothesis.

   Any other CT skills/outcomes/assessments for your scientific field? 
· 
· 
· 


Common CT Skills/Outcomes/Assessments in Technical/Problem Solving Fields
(in addition to some of the above)

Which fit your prospective CT course? 
· Separate relevant from irrelevant info.
· Analyze situations/data to identify problems.
· Categorize problems to identify the appropriate algorithms.
· Integrate information/data to solve a problem.
· Assess alternative solutions and implement the optimal one(s).
· Explain how new info can change the definition of a problem or its optimal solution.
· Assess problem definitions and conclusions in terms of cost, time, and client preferences.
   
Any other CT skills/outcomes/assessments for your technical/problem-solving field? 
· 
· 
· 

Common CT Skills/Outcomes/Assessments in Rhetorical Fields
(humanities, some areas in social sciences) 

Which fit your prospective CT course? 
· Determine the relevance of information for evaluating an argument or conclusion.
· Separate facts from opinions and inferences.
· Locate and use primary and secondary sources to conduct research.
· Recognize flaws, inconsistencies, and logical fallacies in an argument.
· Evaluate competing interpretations, explanations, evidence, and conclusions.
· Analyze and develop explanations for historical and contemporary issues, trends, and problems. 
· Communicate complex ideas effectively.

Any other CT skills/outcomes/assessments for your rhetorical field? 
· 
· 
· 
Common CT Skills/Outcomes/Assessments Distinctive to the Arts

Which fit your prospective CT course? 
· Identify alternative artistic interpretations. 
· Determine how well an artistic interpretation is supported by evidence contained in a work.
· Recognize the salient features or themes in works of art. 
· Evaluate work of art according to accepted criteria.  
· Distinguish between objective and subjective analysis and criticism in specific examples.
· Conduct objective and subjective analyses of a piece of work. 
· Compare and contrast different works to provide evidence of change or growth through history, across cultures, across locations, or in a particular artist.
· Infer the historical context (time, place, artist, motivation, etc.) of a work of art from its characteristics, and justify one’s inference. 
· Create a respectable piece of art. 

Any other CT skills/outcomes/assessments for the arts? 
· 
· 
· 
















OPERATIONAL TERMS/THINKING VERBS IN CRITICAL THINKING 
Do Your Students Know What They Mean?

Analyze:  Break something down into parts, such as a theory into its components, a process into its stages, or an event into its causes.  Analysis involves characterizing the whole, identifying its parts, and showing how the parts interrelate.
Apply:  Decide which generally established principles, approaches, knowledge, theories, laws, or concepts are relevant to a new situation or problem, then using them to clarify that situation or to solve that problem.
Assess/Criticize/Critique/Evaluate:  Determine or judge the degree to which something meets or fails to meet certain criteria.  If not provided in the question, develop criteria for making judgments. 
Categorize/Classify:  Sort into major, general groups or categories that you name or identify.
Compare/Contrast:  Identify the important similarities and/or differences between two or more elements in order to reveal something significant about them.  Emphasize similarities if the command is to compare and differences if it is to contrast.
Create/Devise:  Put together, organize, or reorganize elements to make a new approach, product, or solution.
Defend/Justify:  Give good reasons to support a position and to explain how/why something happened.
Define/Identify:  Give the key characteristics by which a concept, thing, or event can be understood.  Place it in a general class, then distinguish it from other members of that class.
Describe:  Give the characteristics by which an object, action, process, person, or concept can be recognized or visualized.
Develop:  Create, elaborate on, or make more effective, detailed, or usable. 
Discuss/Examine:  Debate, argue, and evaluate the various sides of an issue.
Explain/Justify:  Give the basic principles of or reasons for something; make it intelligible.  Explanation may involve relating the unfamiliar to the more familiar.
Generate:  Think up or brainstorm good ideas or alternatives.
Infer:  Logically conclude on the basis of what is known.
Interpret/Explain:  State what you think the author/speaker of a quotation or statement means and why. 
Illustrate:  Use a concrete example to explain or clarify the essential attributes of a problem or concept; or clarify a point using a diagram, chart, table, or other graphic. 
List/Enumerate:  Give the essential points one by one, in a logical order if applicable.  It may be helpful to number the points.
Outline/Review/State:  Organize a description under main points and subordinate points, omitting minor details and classifying the elements or main points.
Predict:  Infer from facts and knowledge what will happen on the future.
Propose:  Suggest or present for consideration.
Prove/Validate:  Establish that something is true by citing factual evidence or giving clear, logical reasons.
Summarize:  Briefly restate the main points.
Synthesize:  Put together elements in a new way so as to make a novel theory, approach, product, or solution.  
Trace:  Describe the course or progress of a phenomenon, trend, or development.

References
Anderson, L.W., & Krathwohl, D.R. (Eds.). (2001). A Taxonomy for Learning, Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives. New York: Addison Wesley Longman.
Ellis, D. (2000) Becoming a Master Student (9th ed.). Boston: Houghton Mifflin.
Moss, A., & Holder, C. (1988). Improving Student Learning: A Guidebook for Faculty in All Disciplines. Dubuque, IA: Kendall/Hunt.  
Nilson, L.B. (2010). Teaching at Its Best: A Research-Based Resource for College Instructors 3rd ed. San Francisco: Jossey-Bass. 







Questions/Tasks to Give Students Practice in CT Skills 
What does this mean? How should we understand it? How can we make sense of it?
How did you come to that interpretation?
How can we best characterize/categorize/classify this?
What do you think the author(s) intends in this statement?
Is this statement fact or opinion, and why?
How would you compare and contrast these concepts/causes/effects/claims/conclusions? 
What is the hypothesis in this study?
How credible is the author’s claim?
How much can we trust what this person claims?
How strong are the arguments? What are some counter-arguments?
What errors in reasoning can you find (logical fallacies, faulty statistical reasoning)?
What are you claiming/concluding?  
Why did you make this claim/come to this conclusion? 
What assumptions are you making to come to that conclusion?
If you assumed XXX, how might your claim/conclusions change? 
What are the consequences of accepting this claim/conclusion?
Given what we know so far, what conclusions can we draw?  What can we rule out?
What other conclusions satisfy the evidence?
Given what we now know, how confident can we be in our conclusion?
What does/do this evidence/these data imply?  Do we have our facts right?
What is/are the evidence/arguments pro and con?
What additional information do we need to answer this question/resolve this issue?
What are some alternatives that we have not yet explored?
What were the specific results/findings of the investigation/research?
How did you conduct that analysis?
How did you reason out this issue?
Why do you think that was the best answer/solution?
How good is your evidence?
What important evidence might be missing? 
What additional evidence do you need?
Can you reconcile these two apparently conflicting conclusions?
How would you prioritized the problems and rank them on seriousness and urgency?

How would you assess the degrees of likelihood and uncertainty?

How would you relate this new knowledge/discovery to what you already know?

What analogy might help you solve this problem?

How can you communicate your findings/conclusion using graphics? 

How can you put together information from various sources to synthesize a new interpretation/claim/conclusion? 

What alternative makes the most sense, and why? 

What is the central issue/problem? 

How can this information/these observations be classified?
How do you know whether the relationship is causal or spurious?
What patterns in the data can you recognize?
In what sequential order did these happenings occur, and what are your reasons?
How can you best describe the relationships between the elements (e.g., cause and effect, sequential, spurious, process)?  
What outcome/future trends can you predict/extrapolate/estimate from the available evidence?
Adapted from Bonwell, C. (2012).  A disciplinary approach for teaching critical thinking. The National Teaching and Learning Forum, 21(2), 1-7; Halpern, D.F. Teaching critical thinking skills across the curriculum. Webinar produced by Starlink and broadcast live December 1, 2004; and Insight Assessment. (2009). Test Manual for the California Critical Thinking Skills Test.

 	 	 	
A Developmental Problem Solving Process
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STEP 4:
Envisioning
STEP 3:
Prioritizing
Repeat or paraphrase
information from textbooks, notes, etc.
(highest cognitive
complexity)
· Reason to single
"correct" solution, perform computations, etc.
Acknowledge, explain,
and monitor limitations of endorsed solution
Integrate skills into on-
going process for generating and using information to guide strategic innovation
STEP 2:
Exploring
STEP 1:
Identifying
FOUNDATION:
Knowing


© 2002, Cindy L. Lynch, Susan K. Wolcott, and Gregory E Huber. Please cite this source: Lynch, C. L., Wolcott, S. K., & Huber, G. E. (May 31, 2002). Steps for Better Thinking: A Developmental Problem Solving Process [On-line]. Available: http://www.WolcottLynch.com. Model evolved from ideas presented in King and Kitchener's (1994) reflective judgment model of cognitive development and Fischer's (Fischer & Bidell, 1998) dynamic skill theory. You can download this figure under “Educator Resources” at htp://www.WolcottLynch.com.
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Task Prompts That Give Students Step-by-Step Practice in 
Increasingly More Advanced CT Skills


Step 1: Identify the Problem, Relevant Information, and Uncertainties (low cognitive complexity tasks)
· identify problem and acknowledge reasons for enduring uncertainty and the absence of a single “correct” solution
· identify relevant information and uncertainties embedded in the information (may include “stacking up” relevant reasons and evidence to support some solution or conclusion).

• Explain why people disagree about ________________________________________.
• Explain why ____________________ can’t be known with certainty.
• Identify aspects of ________________ in which uncertainty is a major factor.
• Explain why even an expert about ____________________can’t predict with certainty what will happen when _____________________________.
• Create a list of information that might be useful in thinking about ______________________.
• Create a list of issues related to _________________________________________________.
• Create of list of different points of view related to __________________________________.
• Identify a range of possible solutions to __________________________________________.
• Sort pieces of information to identify reasons and evidence that support a given solution to
__________________________________________________________________________.



Step 2: Explore Interpretations and Connections (moderate cognitive complexity tasks)
· interpret information
· recognize and control for own biases
· articulate assumptions and reasoning associated with alternative points of view
· qualitatively interpret evidence from a variety of points of view
· organize information in meaningful ways to encompass problem complexities

• Discuss the strengths and weaknesses of a particular piece of evidence related to
________________________________________________________________.
• Interpret and discuss the quality of evidence related to _______________________.
• Interpret and evaluate the quality of the same body of evidence related to ______________
from different points of view.
• Compare and contrast the arguments related to two or more solutions to _______________.
• Identify and discuss the implications of assumptions and preferences related to one or more points of view about __________________________________________.
• Identify and discuss the implications of your own experiences and preferences for how you think about _________________________________________________.
• Develop one or more ways to organize information and analyses to help you think more thoroughly about _________________________________________________.


Step 3: Prioritize Alternatives and Communicate Conclusions (high cognitive complexity tasks)
· after thorough analysis, develop and use reasonable guidelines for prioritizing factors to
· consider and choosing among solution options
· communicate appropriately for a given audience and setting

• Prepare and defend a solution to __________________________________.
• Identify which issues you weighed more heavily than other issues in arriving at your conclusion about ________________________.
• Explain how you prioritized issues in reaching a solution to ____________________________.
• Describe how the solution to ________________________ might change, given different priorities on important issues.
• Explain how you would respond to arguments that support other reasonable solutions to _____.
• Identify the most important information needs of the audience for communicating your
recommendation about _____________________________________.
• Explain how you designed your memo/presentation/report ___________________ to communicate effectively to your audience.
• Describe how you would communicate differently about _____________ in different settings.



Step 4: Integrate, Monitor, and Refine Strategies for Re-addressing the Problem (highest cognitive complexity tasks)
· acknowledge and explain limitations of endorsed solution
· integrate skills in on-going process for generating and using information to monitor strategies and make reasonable modifications

• Describe the limitations of your proposed solution to _________________________________.
• Explain the implications of limitations to your proposed solution to _____________________.
• Describe conditions under which you would reconsider your solution to _________________.
• Explain how conditions might change in the future, resulting in a possible change in the most reasonable solution to _______________________________________________________.
• Develop strategies for generating new information about ______________________________.
• Establish a plan for monitoring the performance of your recommended solution to __________.
• Establish a plan for addressing the problem strategically over time.


©2001, Susan K. Wolcott and Cindy L. Lynch. Permission is granted to reproduce this information for noncom-mercial purposes. Please cite this source: Wolcott, S. K., & Lynch, C. L. (2001). Task Prompts for Different Levels in Steps for Better Thinking [Online]. Available: http://www.WolcottLynch.com. Steps for Better Thinking evolved from ideas presented in King and Kitchener’s (1994) reflective judgment model of cognitive development and Fischer’s (Fischer & Bidell, 1998) dynamic skill theory.
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The following items are multiple true/false.  To the left of each statement, put “T” if it is true and “F” if it is false.  
Which of the following statements is/are valid conclusions you can draw from the graphs above:
___ 1. From 1979 to 2007, household income inequality increased among the bottom 20%, fourth 20%, and third 20% of the U.S. population. 
___ 2. From 1979 to 2007, the change in the share of income dropped for all but the top 1%.   
___ 3. In terms of income, both the top 20% and top 1% benefited from the bull market in technology. 
___ 4. The graphs supply evidence in support the trickle-down theory that President Ronald Reagan espoused. 
___ 5. The graphs supply evidence of increasing polarization between the highest-income classes and the rest of society. 
___ 6. The graphs supply evidence that the wealth of the bottom 80% dropped from 1979 to 2007. 
Which of the following statements is/are valid conclusions you can draw from the graphs above?
___ 7. One graph analyzes income data before taxes and the other after taxes. They show that taxes have the effect of redistributing income from the higher paid to the lower-paid households.
___ 8. Because the share of income dropped for most households, the U.S. economy has less money flowing through the system. 
___ 9. The stock market crash of 2000 most lowered the household income of the top 1%.  
___ 10. From 1979 to 2007, the sector that lost the largest share of household income was the bottom 20%. 
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The following four items are multiple choice.  Mark the letter of the correct answer. 
1. The diagram above shows the results of a large study.  What is the study’s unit of analysis?
a. Student raters
b. Instructors rated
c. Courses
d. None of the above

2. What is the sample size of the study?
a. 3281
b. 3277
c. 3219
d. 120
e. 62
f. 58

3. What does “p ≤ .01” mean?
a. The probability that the result is by chance is .01% or less.
b. The probability that the result is by chance is 1% or less.
c. The probability that the result is by chance is 1 in 10 or less.
d. The true population value of β is the sample β + .01.
e. None of the above

4. Which of the following is the best label for Figure 1?
a. Effects of Instructor Variables on Student Rating of Instructor
b. Effects of Instructor Variables on Student Variables
c. Effects of Course Variables on Student Rating of Instructor
d. Causal Model of the Effects of Instructor and Student Variables 
e. Causal Model of Major Determinants of Student Rating of Instructor
f. Causal Model of the Effects of Student Variables on Instructor Variables 

The following items are multiple true/false.  To the left of each statement, put “T” if it is true and “F” if it is false.  
 Which of the following statements are valid conclusions you can draw from the diagram above?
___ 5. Class size mediates some of the effect of level of course on student motivation.
___ 6. Students perceive more attractive instructors as more congenial.
___ 7. Students perceive minority instructors as less attractive but more congenial than white instructors.
___ 8. Students’ prior interest and class size significantly affect student learning. 
___ 9. The instructor variables have stronger effects on student rating of instructor than do the student variables.
___ 10. The model has four dependent variables: student motivation, expected grade, instructor congeniality, and student rating of instructor. 
___ 11. Female instructors tend to teach more lower-level courses than do male instructors. 
___ 12. Instructors teaching smaller classes are likely to have more motivated students. 




	English – Poetry
BARTER

	by Sara  Teasdale 
	Life has loveliness to sell --
All beautiful and splendid things,

	 
	Blue waves whitened on a cliff,

	 
	Climbing fire that sways and sings,

	(5)
	And children’s faces looking up

	 
	Holding wonder like a cup.

	 
	  

	 
	Life has loveliness to sell—

	 
	Music like a curve of gold.

	 
	Scent of pine trees in the rain,

	(10)
	Eyes that love you, arms that hold,

	 
	And for your spirit’s still delight,

	 
	Holy thoughts that star the night.

	 
	  

	 
	Spend all you have for loveliness,

	 
	Buy it and never count the cost.

	(15)
	For one white singing hour of peace 

	 
	Count many a year of strife well lost,

	 
	And for a breath of ecstasy 

	
	Give all you have been or could be.


The main idea of the poem is to urge us
[image: http://www.4tests.com/images/siteimages/b.gif]to be cautious in life 
to avoid strife 
to despise the ugly part of life 
to enjoy life’s treasures 
not to become involved [image: http://www.4tests.com/images/siteimages/b.gif]
The beauty of nature is indicated in line 
[image: http://www.4tests.com/images/siteimages/b.gif]3 6 10 12 16 [image: http://www.4tests.com/images/siteimages/b.gif]
There is a simile (comparison) in line [image: http://www.4tests.com/images/siteimages/b.gif]
2 4 8 10 16
The poet includes the spiritual in life with the words 
[image: http://www.4tests.com/images/siteimages/b.gif]"climbing fire"
"children’s faces"
"arms that hold"
"holy thoughts" 
"year of strife"
The word barter means exchange by trade without money. In the poem the exchange is
 [image: http://www.4tests.com/images/siteimages/b.gif]
        personal commitment for life’s beauty 
a year of strife for ecstasy
spirit's delight for peace 
children’s faces for wonder 
music for a curve of gold

Statistics 

Two researchers were studying the relationship between amount of sleep each night and calories burned on an exercise bike for 42 men and women. They were interested if people who slept more had more energy to use during their exercise session. They obtained a correlation of .28, which has a two-tailed probability of .08. Alpha was .10. 

1.  Which is an example of a properly written research question? 

a) Is there a relationship between amount of sleep and energy expanded?* 
b) Does amount of sleep correlate with energy used? 
c) What is the cause of energy expanded? 
d) What is the value of rho? 

2.  What is the correct term for the variable amount of sleep? 

a) Dependent 
b) Independent* 
c) Predictor 
d) y 

3.  What is the correct statistical null hypothesis? 

a) There is no correlation between sleep and energy expanded 
b) Rho equals zero* 
c) R equals zero 
d) Rho equals r 

5. What conclusions should you draw regarding the null hypothesis? 

a) Reject* 
b) Accept 
c) Cannot determine without more information 

6. What conclusions should you draw regarding this study? 

a) The correlation was significant 
b) The correlation was not significant 
c) A small relationship exists* 
d) No relationship exists 




Biology 

One day you meet a student watching a wasp drag a paralyzed grasshopper down a small hole in the ground. When asked what he is doing he replies, “I’m watching that wasp store paralyzed grasshoppers in her nest to feed her offspring.” 

1. Which of the following is the best description of his reply? 

a) He is not a careful observer. 
b) He is stating a conclusion only partly derived from his observation.* 
c) He is stating a conclusion entirely drawn from his observation. 
d) He is making no assumptions. 

2.  Which of the following additional observations would add the most strength to the student’s reply in Question 1? 

a) Observing the wasp digging a similar hole. 
b) Observing the wasp dragging more grasshoppers into the hole. C. 
c) Digging into the hole and observing wasp eggs on the paralyzed grasshopper.* 
d) Observing adult wasps emerging from the hole a month later.
 
3.  Both of you wait until the wasp leaves the area, then you dig into the hole and observe three paralyzed grasshoppers, each with a white egg on its side. The student states that this evidence supports his reply in Question 1. Which of the following assumptions is he making? 

a) The eggs are grasshopper eggs. 
b) The wasp laid the eggs.* 
c) The wasp dug the hole. 
d) The wasp will return with another grasshopper.   

4.  You take the white eggs to the biology laboratory. Ten days later immature wasps hatched from the eggs. The student states that this evidence supports his reply in Question 1. Which of the following assumptions is he making?
   
a) The wasp dug the hole. 
b) The wasp stung the grasshoppers. 
c) The grasshoppers were dead. 
d) Paralyzed grasshoppers cannot lay eggs.* 
 



Possible Reflective Meta-Assignments (Assignment Wrappers)

CT demands explicit awareness, monitoring, control, and evaluation of one’s thinking, so add a meta-assignment or assignment wrapper (grade pass/fail) in which students reflect on and describe their thinking and affective processes (metacognition, self-regulated learning)—e.g.: 
   
· How did you arrive at your response/solution?
· How did you define the task/problem, decide which principles and concepts to apply, develop alternative approaches and solutions, and assess their feasibility, trade-offs, and relative worth?
· How did you conduct your design/problem-solving/research process (steps taken, strategies used, problems encountered, how overcome)?
· What skills did you use or improve, and when will they be useful in the future?
· Evaluate your strategies, performance, and success in achieving your goals. 
· What goals and strategies will guide your revision (if applicable)?
· What learning value did this task have? What would you do differently?  
· What part of the learning experience challenged what you thought about the subject? Did you find yourself resisting it? If so, how did you overcome your resistance?
· What advice would you give next semester’s students before they do this assignment (preparation, strategies, pitfalls, value)?
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