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Chapter 1 

Critical Thinking Learning Outcomes 
 

This chapter: 

 Discusses alternative definitions for “critical thinking” 

 Explores critical thinking using an open-ended problem solving framework called Steps for 

Better Thinking 

 Uses an educational model to more deliberately link desired learning outcomes with the 

educational environment and student characteristics 

What Is Critical Thinking? 
Most higher education institutions and degree programs include critical thinking as a learning 

goal. Virtually all educators view critical thinking as essential for their students’ personal, 

professional, and civic success. Although there is general agreement that critical thinking is 

important, no universally-accepted definition of critical thinking exists. The problem of defining 

critical thinking was articulated well in the following description of a seminar called 

“Approaches to Critical/Creative Thinking” sponsored by the Faculty Resource Network at New 

York University:1 

 

Critical Thinking is something everybody knows something about and nobody 

knows everything about. It’s a skill many possess (or assume they do), yet few, 

whether they are good critical thinkers or not, have much of an idea what it is or 

how they do it. Some define it the way Louis Armstrong defined jazz (“Man, if you 

have to ask what it is, you’ll never know.”) Others define it the way a U.S. 

senatorial committee once described obscenity (“We know it when we see it.”) To 

some extent, at least, we are all critical thinkers, and we certainly recognize 

critical thinking when we see it in action. Nonetheless, it is useful to consider just 

what we mean by thinking critically and to consider how to help students develop 

what we loosely refer to as higher order thinking skills. 

 

To more adequately help students develop critical thinking, educators need to clarify what they 

mean when they say they want students to think critically. As always, it is informative to 

consider the definitions provided by other educators. In a comprehensive monograph on critical 

thinking in higher education, Kurfiss (1988, 2) defined critical thinking as follows: 

 

Critical thinking is…an investigation whose purpose is to explore a situation, 

phenomenon, question, or problem to arrive at a hypothesis or conclusion about it 

that integrates all available information and that can therefore be convincingly 

justified. 

 

                                                 
1 Source: http://www.nyu.edu/frn/seminars/2006/2/index.nyu [Accessed December 2005; no longer available as of 

April 2016]. 
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In one of his well-known books about critical thinking, Paul (1992, 7) discussed the meaning of 

critical thinking and the need for educators to develop and apply intellectual standards for critical 

thinking: 

 

First, since critical thinking can be defined in a number of different ways 

consistent with each other, we should not put a lot of weight on any one 

definition. Definitions are at best scaffolding for the mind. With this qualification 

in mind, here is a bit of scaffolding: critical thinking is thinking about your 

thinking while you’re thinking in order to make your thinking better. Two things 

are crucial: 1) critical thinking is not just thinking, but thinking which entails self-

improvement and 2) this improvement comes from skill in using standards by 

which one appropriately assesses thinking. To put it briefly, it is self-improvement 

(in thinking) through standards (that assess thinking). 

 

To think well is to impose discipline and restraint on our thinking—by means of 

intellectual standards—in order to raise our thinking to a level of “perfection” or 

quality that is not natural or likely in undisciplined, spontaneous thought. The 

dimension of critical thinking least understood is that of intellectual standards. 

Most teachers were not taught how to assess thinking through standards; indeed, 

often the thinking of teachers themselves is very “undisciplined” and reflects a 

lack of internalized intellectual standards. 

 

In recent years, educators throughout higher education have worked toward providing more 

explicit definitions of critical thinking. Examples of various definitions found on the Internet 

during December 2005 are shown in Exhibit 1.1. Although several of these sources are no longer 

accessible during April 2016, definitions of critical thinking in 2016 are similar to those from 

2005. 

 

 

Exhibit 1.1 

Examples of Critical Thinking Definitions in Higher Education 

Faculty Senate 

Critical Thinking is a term used to refer to those kinds of mental activity that are clear, 

precise, and purposeful. It is typically associated with solving complex real world problems, 

generating multiple (or creative) solutions to a problem, drawing inferences, synthesizing and 

integrating information, distinguishing between fact and opinion, or estimating potential 

outcomes, but it can also refer to the process of evaluating the quality of one's own thinking. 

However, the precise collection of which critical thinking elements should be stressed in a 

particular class may vary depending on the nature of the subject matter at hand. In nearly all 



 Chapter 1: Critical Thinking Learning Outcomes 

 
3

Exhibit 1.1 (continued) 

cases acquiring critical thinking competence requires that students be provided with 

opportunities to identify and challenge the assumptions of meaningful problems in a discipline 

as well as to explore alternative hypotheses or ways of thinking and acting. 

Source: Glossary, Curriculum Resources, University Faculty Senate, The Pennsylvania State University, available 

at www.senate.psu.edu/curriculum_resources/guide/glossary.html [Accessed December 2005; no longer available 

as of April 2016]. 

Student Handbook, Nursing and Health Sciences 

Critical Thinking: A cognitive process based on reflective thought and a tolerance for 

ambiguity which has the following attributes: 

a. Disciplined and self directed. 

b. Oriented toward inquiry, analysis and critique 

c. Multidimensional and multilogical problem-solving rather than unidimensional, 

monological, or linear requisite knowledge and ability to generate options and make 

discriminating judgments 

 
Source: Page 14, Definition of Health Science Terms, Department of Health Sciences Undergraduate Student 

Handbook, Beth-El College of Nursing and Health Sciences, University of Colorado at Colorado Springs, 

available at www.uccs.edu/Documents/bethel/Handbooks/HSCI/HltSciUndergradHdbk03172008.pdf [Accessed 

April 13, 2016]. 

College Library Glossary 

Critical Thinking: Reasonable reflective thinking that is focused on deciding what to believe 

or do. More precisely, it is assessing the authenticity, accuracy, and/or worth of knowledge 

claims and arguments. It requires careful, precise, persistent and objective analysis of any 

knowledge claim or belief to judge its validity and/or worth. 

 
Source: Glossary, Seattle Central Community College Library, available at 

www.seattlecentral.org/faculty/jshoop/glossary.html [Accessed December 2005; no longer available as of April 

2016]. 

Discipline Glossary: American Studies 

Critical Thinking - A complex set of cognitive skills employed in problem-solving and 

intellectual consideration and innovation. Critical thinking requires mental agility and 

thoughtful consideration: one must, almost simultaneously, be able to process and then analyze 

what is being presented, to make connections between various bits of information, to draw 

inferences from what has been stated directly, to question any assumptions and connections 

made, and to remain generally skeptical until sufficient proof is offered. Practice in critical 

thinking is designed to make your mind more powerful. This power is something you can 

apply to any profession and one of the major benefits of taking a humanities class. 

 
Source Glossary of Useful Terms, American Studies Learning Skills, Trinity College, available at 

www.trincoll.edu/~tvogel/gloss.htm [Accessed December 2005; no longer available as of April 2016]. 
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Exhibit 1.1 (continued) 

Faculty Handbook 

Definition of Critical Thinking The term “critical thinking” when used by educators has 

varied meanings in different contexts—whether in formal logic courses where it has a precise 

meaning when applied to arguments or in casual discussions in a faculty lounge about 

students’ struggles to grasp the course content, where the term is used more loosely to simply 

mean good thinking. 

 

In this handbook, “critical thinking” means sound thinking needed by practitioners in an 

academic discipline: accurate, relevant, reasonable, rigorous—whether it be analyzing, 

synthesizing, generalizing, applying concepts, interpreting, evaluating supporting arguments 

and hypotheses, solving problems, or making decisions. An academic discipline is a system of 

thinking about information and its applications. Course content should consist of helping 

students to learn how to find answers, solve problems, and make decisions the way 

practitioners in that discipline do. Learning factual content, applying factual content, and 

thinking about factual content are interdependent. 

 
Source: Handbook of Critical Thinking Resources, Prince George’s Community College, available at 

academic.pg.cc.md.us/~wpeirce/MCCCTR/handbook.pdf [Accessed April 13, 2016]. 

Master Syllabus, Critical Thinking Course, Philosophy Department 

Critical Thinking develops students’ reasoning skills: their ability to recognize the 

differences between facts and opinions, to distinguish relevant from irrelevant information, to 

identify unstated assumptions, to detect bias, to recognize fallacious reasoning, and to evaluate 

claims, definitions and arguments. It helps students cultivate clear, disciplined and 

independent thinking that is readily applicable to their academic, social and personal pursuits. 

Critical Thinking also helps students apply their newly developed reasoning skills in their 

writing, which enables them to convey their ideas more clearly and effectively. 

 
Source: Master syllabus, critical thinking course, Department of Philosophy, Wright State University, available 

www.wright.edu/~tom.sav/ucapc/wsuge03/gemaster/phl200.pdf [Accessed April 13, 2016]. 

 

General Observations About Critical Thinking 
Chapter 3 in this handbook returns to the clarification of critical thinking skills for a course. In 

the meantime, here are a couple of general observations. 

 

The first general observation is that student development of critical thinking is likely to be 

hindered by: 

 

 A lack of explicit guidance about what critical thinking means 

 Differences in critical thinking definitions (when provided) 

 Variations in the factors used to assess and grade student critical thinking efforts 
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The second general observation is that a variety of other terms might be used to describe learning 

outcomes or skills similar to critical thinking. Such terms include: 

 

 Clinical judgment 

 Continuous improvement 

 Debate 

 Decision making 

 Higher-order thinking 

 Inquiry 

 Judgment 

 Learning to learn 

 Lifelong learning 

 Problem solving 

 Professional judgment 

 Professional reasoning 

 Reasoning 

 Reflection 

 Reflective judgment 

 Research 

 Science 

 Strategic planning 

 Total quality management 

 Wisdom 

 

Link Between Critical Thinking and Open-Ended Problem Solving 
Before delving more deeply into how critical thinking might be defined and developed, it is 

helpful to consider the purpose of critical thinking. What, exactly, do we want students to be able 

to achieve via critical thinking? Here are examples of critical thinking tasks that students might 

be asked to address in a higher education setting: 

 

 Critique a theory 

 Compare and contrast multiple models or concepts 

 Discuss the pros and cons of a governmental policy 

 Develop a personal values statement 

 Recommend improvements to an information system 

 Interpret a piece of literature 

 Create a patient care plan 

 Modify a communication for a particular audience 

 Qualitatively interpret numerical data 

 

Notice that each of these tasks is open-ended, i.e., no one single “correct” solution exists. 

Students are expected to evaluate a situation, gain new insights, and/or arrive at a reasonable—

rather than only—conclusion while facing significant and enduring uncertainties. Open-ended 

problems (also called unstructured, ill-defined, or ill-structured problems): 

 

 Cannot be described completely 

 Have more than one potentially-viable solution 

 Generate controversy, even among experts 

 Contain incomplete information that is subject to a variety of interpretations 

 Have solution options with unknown outcomes 

 Cannot be resolved with certainty 

 Often need to be addressed repeatedly over time as conditions change and better 

information becomes available 
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Exhibit 1.2 

 
 
© 2002, Susan K. Wolcott. Please cite this source: Wolcott, S. K. (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 and Bidell, 1998) dynamic skill theory. 

 

(This figure is also provided in Appendix A-1, and it can be downloaded as a stand-alone 

document at www.WolcottLynch.com.) 
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A Process for Addressing Open-Ended Problems: 

Steps for Better Thinking 
The problem-solving process presented in Exhibit 1.2 is called Steps for Better Thinking. It 

illustrates one way to think about how people with strong critical thinking skills deal with open-

ended problems. You might want to photocopy this figure for quick reference as you proceed 

through this handbook. 

 

Examine Exhibit 1.2 carefully from the bottom to the top. Each sequential step of the 

process—identify, explore, prioritize, and envision—is a building block that helps individuals 

move toward better solutions to open-ended problems. The steps help people organize their work 

and deal with problems as thoroughly as time and other resources permit. More thorough efforts 

in the lower-level steps support (or scaffold) stronger performance in the higher-level, more 

complex steps. The entire structure builds upon the foundation knowledge and skills—often 

referred to as content knowledge—that students need to adequately address problems within a 

particular domain. 

 

More thorough efforts in the lower-level 

steps support stronger performance in 

the higher-level, more complex steps. 

 

Let’s explore how the problem-solving process in Exhibit 1.2 works. Consider how an individual 

with strong critical thinking skills would address the classroom assignment shown below. As you 

examine the exhibit and think about how a student might respond to this assignment, visualize 

how the world would look if you were climbing a huge step-like structure in a forest of 

information. 

 

WorldCom: What to Do About Fraud? 

[This assignment was given to students in a sophomore-level introductory financial accounting course. 

Students were asked to read approximately 8 pages of excerpts from the report of the “Special 

Investigative Committee” of WorldCom, Inc., filed with the Securities and Exchange Commission on 

June 9, 2003. The report described a major financial accounting fraud committed by the managers of 

WorldCom during 1999 through 2002, the motivations behind the fraud, and the methods that were 

used to commit it. The report also discussed the fact that at least some employees, beyond those 

directly involved, were aware of the fraudulent activities.] 

 

Assignment: 

Many people at WorldCom were either aware of or actively participated in the company’s 

fraud. Suppose you were an employee at WorldCom who was not directly involved, but you 

became aware of the fraud. Analyze alternative actions you could have taken, and propose a 

course of action. As you analyze this situation, be sure to address uncertainties about how you 

should respond, the possible effects of your actions on others as well as yourself, and how you 

weighed issues in reaching a conclusion. Your response should be 1-2 pages in length, single 

spaced. 



Faculty Handbook: Steps for Better Thinking 

 
8 

Step 1: Identify the Problem, Relevant Information, and Uncertainties 

Components (see Exhibit 1.2): 

 Identify problem and acknowledge reasons for enduring uncertainty and absence of 

single "correct" solution 

 Identify relevant information and uncertainties embedded in the information 

 

In the fraud assignment, Step 1 skills include identifying a range of possible courses of action, 

recognizing uncertainties about which course of action is best, and seeking relevant information 

to help make a decision. An individual with strong critical thinking skills would recognize that 

many possible courses of action exist for this problem. Even an obvious option such as “blowing 

the whistle” could be implemented in a variety of ways, leading to additional possible courses of 

action. For example, the fraud might be reported to different recipients, alternative forms of 

communication might be used, and the timing of the disclosure must be chosen. Major 

uncertainties include an inability to know with certainty what will occur under different options. 

For example, would the individual be fired or experience other negative repercussions if he/she 

decides to “blow the whistle” and report the fraud? Would the choice of recipient affect the 

consequences of the fraud information? What would be the effects on various groups of people 

such as shareholders and company employees if the fraud becomes known now versus at some 

later time? Relevant information might include readings about the experiences of other people 

who have faced similar situations, studies about how financial reporting fraud has affected 

shareholders and employees in other situations, and personal values that might affect the 

decision. 

 

When faced with an open-ended problem, individuals draw on their foundation of knowledge 

and basic skills, which continue to expand throughout their lives. Prior to engaging in the 

problem-solving process, they may be aware of a particular problem in a vague way. From the 

bottom of the structure at Step 1, their view is very limited. While they can identify individual 

pieces of information and uncertainties related to the problem at hand, they may initially find it 

difficult to "see the forest for the trees." As they inventory relevant information and articulate 

their initial, personal perspective on a problem in Step 1, they draw from the information in their 

foundation and organize the information in a way that makes sense to them. When they 

recognize important gaps in their information, they may search out the needed information, 

expand their foundation of knowledge, and add the new information to their field of 

consideration. This provides a springboard for moving up to Step 2. 

Step 2: Explore Interpretations and Connections 

Components (see Exhibit 1.2): 

 Interpret information: 

o Recognize and control for own biases 

o Articulate assumptions and reasoning associated with alternative points of 

view 

o Qualitatively interpret evidence from a variety of points of view 

 Organize information in meaningful ways that encompass problem complexities 

 

In the fraud assignment, Step 2 skills include interpreting information in light of the uncertainties 

identified in Step 1. An individual with strong critical thinking skills would consider a wide 
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range of perspectives, explore the pros and cons of different actions under various sets of 

assumptions, and consider how his/her biases might adversely affect the analysis. Because the 

WorldCom problem involves an ethical dilemma, the individual might explore options in light of 

one or more ethical frameworks. Of particular importance in this assignment is the ability to pull 

together a messy range of issues and perspectives into a manageable framework for generating a 

reasonable conclusion. 

 

As individuals ascend the structure in Exhibit 1.2, their perspective grows to encompass the 

individual objects or pieces of information in the lower steps into a larger view. Step 2 skills 

allow individuals to see beyond their personal perspective. They can look past explicit 

information and articulate how different set of assumptions and experiences can lead to different 

conclusions about an open-ended problem. They apply a variety of analysis techniques to the 

same information set and interpret the results from different perspectives. Quality of evidence, 

and not just quantity, is important in Step 2. Step 2 skills allow individuals to explore the larger 

picture of the situation because they understand that strong reasoning is more than just stacking 

up reasons and evidence to support their initial opinion. Although practical limitations on the 

availability of time and other resources might impede Step 2 analyses, an individual having 

strong Step 2 skills is aware of current limitations and their potential impact. Overall, more 

thorough analyses at Step 2 set the stage for well-founded decisions in Step 3. 

Step 3: Prioritize Alternatives and Implement Conclusions 

Components (see Exhibit 1.2): 

 After thorough analysis, develop and use reasonable guidelines for prioritizing factors 

to consider and choosing among solution options 

 Efficiently implement conclusions, involving others as needed 

 

In the WorldCom fraud assignment, Step 3 skills include prioritizing the pros and cons of various 

options and applying personal values to make a decision. An individual with strong critical 

thinking skills would think beyond his/her initial impressions, clarify the types of values to apply 

in this situation, and explicitly choose the trade-offs to be made across competing interests. The 

decision maker must also make plans for potential interactions with other people as the decision 

is implemented. For example, individuals who choose to “blow the whistle” must consider how 

their communication will be perceived by others and develop strategies for increasing the 

likelihood of desired responses. 

 

After thoroughly analyzing essential data from a variety of perspectives (Step 2), successful 

critical thinkers must move up the step-like structure in Exhibit 1.2 to gain an even more 

comprehensive view of the situation. In Step 3, they generate reasonable guidelines that overarch 

the different solution options and perspectives on the problem and use those guidelines to judge 

as objectively as possible among solution options. Step 3 skills must be built on the careful 

analysis that is impossible in the absence of Step 2 skills. Making decisions without complex 

analysis is sometimes called "jumping to conclusions," which severely limits the probability of 

achieving the best decision. 
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Exhibit 1.3 

Nonlinear Problem-Solving Process 
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The second part of Step 3 skills is achieving results through the involvement of others. This 

involvement occurs throughout the problem solving process via communications and other 

interactions. Individuals operating with less complex skills may have good communication skills 

in terms of mechanics and articulating arguments; however, they may be unable to prioritize 

issues in a way that encourages others to take efficient action or that reduces conflict. The 

importance of Step 3 skills lies in being able to make very good choices about the best way to 

achieve results through effective interactions with others who have different perspectives. Step 2 

skills greatly enhance an individual’s ability to understand the perspectives and potential actions 

of others, and Step 3 skills allow implementation of well-founded decisions involving others. 

Step 4: Envision and Direct Strategic Innovation 

Components (see Exhibit 1.2): 

 Acknowledge, explain, and monitor limitations of endorsed solution 

 Integrate skills into ongoing process for generating and using information to guide 

strategic innovation 

 

In the WorldCom fraud assignment, Step 4 skills include recognizing that no “perfect” course of 

action exists and adequately anticipating future issues that might arise as a result of the incident 

and the selected response. An individual with strong critical thinking skills would plan for 

change and reinterpretation of the fraud situation as the planned course of action is implemented 

and would be prepared to modify the plan as circumstances change. Strong critical thinking skills 

also involve reflecting on this and related situations over time, potentially leading to a 

reassessment of values and even more appropriate responses to future circumstances. 

 

From the top of the structure (Step 4 in Exhibit 1.2), individuals can see far and wide. They still 

have information about the “trees” below, but now they can also consider the larger landscape 

such as approaching weather or changes that might be introduced by people who are journeying 

toward the step-like structure. This allows more adequate monitoring of the situation and 

deliberate planning that is more likely to be successful. Step 4 is a much more complex form of 

the "identifying" skills described in Step 1. What expert decision makers typically call 

"identifying the problem" probably means the very complex Step 4 skills rather than the much 

simpler skills associated with Step 1. 

 

Strong critical thinkers must take the “long view” in thinking about problems. They synthesize 

information in new ways. They devise innovative strategies to generate information over time, 

helping them to be more confident in their decisions. They refine their approaches to a problem 

as new information becomes available and deliberately apply what they learn to new situations. 

Although creativity and intuition can come into play at any point in the problem solving process, 

they are much more likely to be productive with Step 4 skills because new ideas can be tested 

through ongoing inquiry. Cutting-edge research requires Step 4 skills, and this is what moves a 

discipline or profession forward. 

Nonlinear Problem Solving 

In most instances, “real-life” problem solving is not as tidy as Exhibit 1.2 suggests. For example, 

it is not necessarily desirable or even feasible to approach problems in a strictly linear fashion 

(Step 1, then Step 2, etc.). Exhibit 1.3 provides a more realistic, nonlinear depiction of the
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Exhibit 1.4 

Steps for Better Thinking Skills Needed to Adequately Analyze Financial Statement Ratios 
 ←Less Complex More Complex → 

Content Knowledge Step 1—Identifying Step 2—Exploring Step 3—Prioritizing Step 4—Envisioning 
* Find formulas and calculate 

ratios 

* Locate financial information 

used in calculation 

* Locate comparative 

information for comparable 

companies/industry 

* Recognize and adjust 

calculations for differences in 

ratio formulas in different 

sources 

* Determine whether 

higher/lower ratios are 

generally associated with 

greater: profitability, liquidity, 

stability, activity, etc 

* Describe the mechanical 

impact of accounting entries 

on ratio results. 

 

* Explain why ratios aren’t 

“absolute” measures of 

profitability, liquidity, 

stability, activity, etc. 

* Explain why higher/lower 

ratios don’t always indicate a 

better/worse company 

* Explain why financial experts 

might disagree about the 

interpretation of a company’s 

ratios 

* Explain why ratios aren’t the 

same for all companies. 

Identify factors that cause 

ratio values to differ across 

companies and across years 

for the same company. 

* Identify information that 

might be useful in 

interpreting a company’s 

ratios, including competitor/ 

industry ratios, accounting 

methods employed, and non-

financial information 

 

* Identify and compensate for 

own biases in ratio 

interpretation 

* Describe possible business 

reasons why ratios vary 

across companies and across 

years 

* Identify and evaluate the 

quality of assumptions 

underlying alternative 

interpretations of a 

company’s ratios 

* Explain how different 

stakeholders might view 

ratios differently 

* Explore the strengths and 

weaknesses indicated by the 

time trend and competitor 

comparison of a company’s 

ratios 

* Describe the strengths and 

weaknesses of using ratios to 

evaluate a company 

* Incorporate non-ratio 

information in the 

interpretation of ratios 

* Adjust for and evaluate the 

impact of alternative 

accounting methods on ratio 

interpretations 

* Organize and summarize the 

information from your 

analysis 

* Prioritize the strengths and 

weaknesses of the company’s 

ratios and other data in 

reaching a conclusion about 

the company’s profitability, 

liquidity, stability, activity, 

etc. 

* Effectively communicate 

your interpretation for a given 

setting and audience 

* Effectively encourage others 

to take a specific action (e.g., 

grant a loan) based upon your 

interpretation 

 

* Describe limitations to a 

conclusion about a company’s 

profitability, liquidity, 

stability, activity, etc. 

resulting from a ratio analysis 

* Identify circumstances that 

might cause a change in 

conclusions about a 

company’s ratios 

* Develop a plan for monitoring 

a company’s performance in 

the future 

* Investigate and work toward 

implementation of new, 

superior methods of ratio 

analysis 

 

 

Analysis of financial statement ratios is an open-ended problem often given to students in introductory financial accounting courses. Susan Wolcott developed 

the breakdown shown above to learn more about the challenges her students face when she asks them to perform a ratio analysis. 
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problem-solving process. Individuals with strong critical thinking skills could move through the 

process in any order. They may return to Step 1 repeatedly as they learn more about the problem 

and discover the need for additional information. Creativity and intuition can cause them to 

move temporarily to different steps. Communication with others may lead to new insights that 

require modification of earlier ideas. Although Step 4 "envisioning" suggests that the problem 

solving process might go on endlessly, it can be halted temporarily or permanently at any time. 

The “construction elevator” in Exhibit 1.2 is intended to represent similar concepts; an individual 

can move back and forth among the steps and can stop at any time. 

 

Although critical thinking skills are often used nonlinearly, as shown in Exhibit 1.3, the skills 

tend to develop in the linear sequence shown in Exhibit 1.2 (see Chapter 2). Therefore, Exhibit 

1.2 provides a more useful framework for critical thinking teaching and learning. 

Weaker Problem Solving 

So far, we have discussed how individuals with strong critical thinking skills address open-ended 

problems. Most students in higher education do not use strong critical thinking skills. For 

example, students often “jump to a conclusion.” When this occurs, they have not spent adequate 

effort on crucial "identifying" and "exploring" activities (Steps 1 and 2), which weakens the 

likelihood that their conclusion or solution is the best possible. Other students have even weaker 

skills. They fail to recognize that a problem is open-ended, so do not recognize that multiple 

valid perspectives exist. Chapter 2 describes common patterns in the way students address open-

ended problems. 

 

Even students with strong problem solving skills may fail to demonstrate all of them. For 

example, the problem might not be sufficiently important to justify additional effort; sometimes 

students are "too tired to think straight;" sometimes they do not take the time necessary to 

carefully address the problem; and sometimes the setting is too fraught with emotional issues that 

hinder progress. 

Differences Between Experts and Novices 

In addition to having access to a more substantial foundation of information, experts in a given 

field use information in ways that most students cannot. Experts continuously integrate Step 1, 2, 

and 3 skills, envision change, and then monitor and refine strategies for dealing with open-ended 

problems. Experts with Step 4 skills can identify problems, relevant information, and 

uncertainties in much more complex ways than novices. Because they have seen similar patterns 

of information and have developed strategies for identifying situations that do not fit 

expectations, experts explore the problem and establish priorities much more efficiently than 

novices. This explains why it may be difficult for professors to describe and demonstrate their 

thought processes for students. 

 

To experts, thinking about open-ended problems becomes somewhat automatic. Without some 

reflection, they may no longer be aware of all the steps they have mastered in learning to address 

open-ended problems effectively. Consider Exhibit 1.4, which describes the steps needed to 

adequately interpret a company’s financial statement ratios. Ratio analysis is a common task 

given to students in introductory financial accounting courses. Because they are expert at such 
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Exhibit 1.5 

Factors Influencing Student Achievement of Learning Outcomes 
 

Panel A 

More student achievement occurs when a higher degree of alignment exists among desired 

learning outcomes, student characteristics, and the educational environment. 

 

 
 

Panel B 

Less student achievement occurs when a lower degree of alignment exists among desired 

learning outcomes, student characteristics, and the educational environment. 

 

 
 
Adapted from Rama, et al., 2000. 
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analyses, educators often fail to recognize the complexity of the process that novice students 

must undergo. This is particularly true for Step 1 aspects of the problem; to experts, the 

identification of uncertainties and relevant information tends to be “obvious.” 

An Educational Model for Development of Critical Thinking 
Developmental psychologists have known for many years that the way a person addresses open-

ended tasks is affected by the individual’s level of cognitive complexity. Cognitive complexity is 

the degree to which mental processes are composed of multiple, integrated parts and encompass 

information that is increasingly abstract or removed from physical objects (discussed in more 

detail in Chapter 2). Furthermore, the developmental psychology literature demonstrates that 

most students think at a level of complexity that is too low for adequate performance on many 

open-ended problems (King and Kitchener, 1994; also see "Data About Patterns of Performance" 

in Chapter 4 of this handbook). This is one of the main reasons professors are often frustrated 

with student critical thinking performance. 

 

Educators need to learn about cognitive complexity for two important reasons. First, cognitive 

complexity determines how students go about performing educational tasks. Second, information 

about students’ current levels of cognitive complexity can be used to design educational methods 

that are more likely to promote higher levels of critical thinking performance. Fortunately, the 

developmental psychology literature provides us with a great deal of guidance on these matters. 

 

Consider the model of student learning in Exhibit 1.5 (adapted from Rama et al., 2000). Desired 

learning outcomes are the knowledge, skills, and competencies educators would like students to 

achieve in a course or program. Student characteristics are the students’ abilities, attitudes, 

physical characteristics, demographics, and so forth that affect learning. The educational 

environment is the setting educators provide for students, including teaching methods, peer 

interactions, physical facilities, and so on. Panel A depicts a scenario in which greater student 

achievement occurs through a higher degree of alignment among desired learning outcomes, 

student characteristics, and the educational environment. Panel B depicts converse scenario, with 

less alignment and lower student achievement. 

Focus of This Handbook: Cognitive Development 
Although other student characteristics may have important implications for student development, 

the focus in this handbook is limited to the characteristic of cognitive development and how 

that characteristic fits with desired learning outcomes and the educational environment. As 

discussed more fully over the next few chapters, students’ cognitive skills emerge sequentially, 

from less complex to more complex, as described in Steps for Better Thinking (Exhibit 1.2). 

Students are unlikely to develop desired critical thinking skills if educational efforts are aimed at 

skills that are either too simplistic or too complex—i.e., if educational activities fail to 

sufficiently align with students’ cognitive characteristics. 
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Exhibit 1.6 

Using Information About Students’ Cognitive Complexity 

to Develop and Assess Critical Thinking Skills 
 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

  

Chapter 3: Specify learning 

outcomes that are appropriate, 

given students’ levels of 

cognitive complexity; build 

incrementally from less complex 

to more complex skills 

Chapter 3: Use assignments that 

challenge students based on their 

current levels of cognitive complexity; 

communicate desired learning 

outcomes to students; provide 

deliberately structured support and 

guidance for development 

Chapter 4: Assess 

changes in student critical 

thinking skills (i.e., 

changes in levels of 

cognitive complexity) 

Chapters 2 and 4: Understand 

and assess students’ levels of 

cognitive complexity 
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Students are unlikely to develop desired 

critical thinking skills if educational 

efforts are aimed at skills that are either 

too simplistic or too complex. 

 

Exhibit 1.6, adapted from Exhibit 1.5, summarizes the various ways this handbook considers 

student cognitive development to promote greater student achievement. In Chapter 2 we describe 

different approaches to critical thinking that are grounded in scientific observations of cognitive 

development. Chapter 3 demonstrates the use of Steps for Better Thinking to identify reasonable 

desired learning outcomes, given students’ levels of cognitive complexity. Chapter 3 offers 

suggestions for designing and using assignments to promote student development. Chapter 4 

describes the assessment process and provides examples using different assessment rubrics. 
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Suggested Professor Activities 
The following activities are designed to help you reflect upon and implement the ideas presented 

in this chapter. You may wish to engage in these activities individually or with colleagues. 

 

1. Use mission statements, course syllabi, or other documents to identify the desired learning 

outcomes (i.e., skills, competencies, or educational objectives) for your course or program. 

Which of these outcomes do you think are related to “critical thinking”? Which do you think 

are related to the skills for addressing open-ended problems? 

 

2. Ask colleagues individually to write down their own definitions of “critical thinking.” As a 

group, compare your definitions and discuss ways in which your definitions are similar and 

dissimilar. Then discuss the impact these similarities/dissimilarities might have on student 

learning in your program. 

 

3. Think about and/or discuss with your colleagues the proposition in this chapter that critical 

thinking is not separate and distinct from open-ended problem solving. 

 

4. Consider the components of Exhibit 1.2 for a desired learning outcome for your course or 

program by asking questions such as the following: 

 How did you decide that the desired learning outcome is appropriate? 

 How might student characteristics affect their performance? 

 How might you consider student characteristics in designing the educational 

environment? 

 What are the pros and cons of your educational environment for students’ 

development of this learning outcome? 

 What degree of performance do your students achieve? 

 How do you document student performance? 

 What might you do to improve the degree of achievement for your students? 

 

5. Identify an open-ended problem you ask students to address. Using Exhibits 1.2 and 1.4 as 

guides, break the problem down into the skills students must use for adequate performance.
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Chapter 2 

Critical Thinking Performance Patterns 
 

This chapter: 

 Describes typical patterns of student critical thinking performance using Steps for Better 

Thinking as a framework 

 Explains why critical thinking skills must be constructed over time, moving from less 

complex toward more complex skills 

 

The Need to Help Students Develop Critical Thinking Skills 
Students may be able to recite entire textbooks, correctly answer multiple choice questions, and 

perform complicated mathematical computations. But unless they have developed the thinking 

skills to adequately address open-ended problems, they will not be very successful. Those who 

have constructed stronger skills for using and creating information are better prepared to deal 

with personal, professional, and civic problems. 

 

Classroom Vignette 

Every semester, Professor Chow saw the same student reactions to her 

introductory sociology course. Most of the students reacted negatively to the 

introduction of ambiguity. They clearly expected sociology to involve only 

memorization of “facts.” In contrast, there were always at least a few students 

who grasped the idea that sociology involves uncertainty about the interpretation 

of social rules and processes. These students easily learned to discuss alternative 

interpretations of empirical observations. Professor Chow wondered why more 

of her students couldn’t do this. 

 

The skills in Steps for Better Thinking (Chapter 1) do not automatically develop as students 

grow older and are exposed to information or course “content” (King and Kitchener, 1994; also 

see "Data About Patterns of Performance" in Chapter 4 of this handbook). Professors need to do 

much more than merely share information with students. Professors and students must 

collaborate in building students’ critical thinking skills. Focusing on the gap (i.e., the “steps”) 

between typical student performance and strong performance can help professors optimize 

students' growth during the relatively short period of a course. This chapter provides a mental 

model for that developmental focus. 

 

Below are descriptions of a series of performance patterns, or developmental phases, that 

individuals go through as their critical thinking skills emerge and mature. Based on 25 years’ 

research involving hundreds of individuals, King and Kitchener (2004, p. 5) concluded that these 

performance patterns are related to peoples’ assumptions about knowledge: 
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…we have made three major observations: (a) there are striking differences in 

people’s underlying assumptions about knowledge, or epistemic assumptions; 

(b) these differences in assumptions are related to the way people make and 

justify their own judgments about [open-ended] problems; and (c) there is a 

developmental sequence in the patterns of responses and judgments about such 

problems. 

 

Steps for Better Thinking, introduced in Chapter 1 (also see Appendix A-1), provides the 

framework for the discussion of performance patterns. Steps for Better Thinking is grounded in 

King and Kitchener’s (1994, 2004) reflective judgment model and Fischer’s dynamic skill theory 

(Fischer, 1980; Fischer and Bidell, 1998; Fischer and Pruyne, 2002).2 

 

Research from developmental psychology indicates that most college seniors exhibit Step 1 

skills, but their Step 2, 3, and 4 skills are weak. Each step must be constructed through practice 

that involves time and deliberate effort in working with open-ended problems. The students’ 

environment must provide necessary materials and encouragement (information and support) for 

constructing the skills, but students must do the work. As students construct the steps, they 

reorganize less complex skills and integrate them into more complex skills. More complex skills 

allow them to understand the world more fully and to use information in more meaningful ways. 

 

The tasks or skills listed in Steps for Better Thinking build on each other in a self-scaffolding 

manner. This means that without strong performance in the lower steps, strong performance in 

the higher steps is unlikely. Step 1 skills emerge first, with Step 2, 3, and 4 skills remaining very 

weak. In an environment that encourages the development of critical thinking, students later 

became able to perform both Step 1 and 2 skills, with Step 3 and 4 skills remaining weak. Given 

adequate time and support, students may become able to consistently demonstrate Step 1, 2, and 

3 skills, setting the stage for the emergence of Step 4 skills. 

 

Without strong performance in the 

lower steps, strong performance in the 

higher steps is unlikely. 

 

You can visualize the construction elevator on the right side of the Steps for Better Thinking 

illustration as a student’s awareness of a problem solving process. A student's willingness to 

engage in a particular step in the process is like moving the elevator up to the desired step and 

opening the elevator door. Unfortunately, most students have not developed adequate skills to be 

able to move effectively up and down among the steps. Professors bear responsibility for 

                                                 

2 In their 1994 book about the reflective judgment model of cognitive development, King and 

Kitchener presented a meta-analysis of almost two decades of research (see the summary in 

Chapter 4 of this handbook). The sequence of skills shown in Steps for Better Thinking is 

embedded in the scoring manual for Reflective Judgment Interview research (Kitchener and 

King, 1985/1996). Fischer’s dynamic skill theory describes the psychological underpinnings of 

the developmental sequence. 
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understanding students' developmental needs and providing an environment where students can 

succeed as they construct their critical thinking skills. 

Steps for Better Thinking Performance Patterns 
The skills in Steps for Better Thinking emerge in a developmental, self-scaffolding sequence. 

Individuals having the strongest critical thinking skills typically have progressed through five 

different patterns of skills called performance patterns. A performance pattern is a set of skills 

used by an individual when he or she addresses an open-ended problem. The following sections 

describe five prototypical students representing five performance patterns: 

 

 Confused Fact-Finder, whose Step 1, 2, 3, and 4 skills are weak 

 Biased Jumper who has adequate Step 1 skills, but whose Step 2, 3, and 4 skills are 

weak 

 Perpetual Analyzer who has adequate Step 1 and 2 skills, but whose Step 3 and 4 

skills are weak 

 Pragmatic Performer who has adequate Step 1, 2, and 3, skills, but whose Step 4 

skills are weak 

 Strategic Revisioner who integrates Step 1, 2, and 3 skills into a strategic approach 

that is characteristic of Step 4 skills 

 

This handbook gives substantial attention to the first two patterns—Confused Fact-Finder and 

Biased Jumper—because: 

 

 These patterns describe the majority of undergraduate populations 

 

 The way of thinking in these patterns is most dissimilar to how professors and other 

experts deal with open-ended problems 

 

The descriptions below include key indicators for each performance pattern, plus examples of 

typical beliefs which can hinder development of skills in the next step of the problem-solving 

process. The skills associated with each performance pattern are internally consistent with the 

underlying beliefs. Thus, awareness of these beliefs can help professors better understand 

students' struggles and misinterpretations of educational tasks. Chapter 3 presents further 

information about how these prototypic students respond in courses and offers guidance for 

working with students who exhibit different performance patterns. 

The Confused Fact-Finder: Performance Pattern 0 

The Confused Fact-Finder represents students whose Step 1, 2, 3, and 4 skills are weak. As 

illustrated in Exhibit 2.1, you can visualize the Confused Fact-Finder stepping out of an open 

elevator door into a space where none of the steps (i.e., skills) has been sufficiently constructed. 

The problem solver risks a dangerous fall—failure to adequately address the problem at hand. 
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Exhibit 2.1 

The Confused Fact-Finder: Performance Pattern O 
 

     

 

 

Step 4 (Skills Not Yet Constructed) 
 

 

 

 

 

    

 

 

Step 3 (Skills Not Yet Constructed) 
 

 

 

 

   

 

 

Step 2 (Skills Not Yet Constructed) 
 

 

 

 

  

 

 

Step 1 (Skills Not Yet Constructed) 
 

 

 

 

Foundation: Knowledge and Skills 
 Repeat or paraphrase information from textbooks, notes, etc. 

 Reason to single “correct” solution, perform computations, etc. 
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Key Indicators for the Confused Fact-Finder (Performance Pattern 0) 
(adapted from Kitchener and King, 1985/1996, Stages 2 and 3) 

Overall approach to open-ended problems:  

 Proceeds as if goal is to find the single, “correct” answer 

Common weaknesses: 

 Fails to realistically perceive uncertainties/ambiguities and complexities 

 Does not seem to “get it”; recasts an open-ended problem to one having a single 

“correct” answer 

 Insists that professors, textbooks, or other experts should provide “correct” answer 

 Expresses confusion or futility 

 Provides illogical or contradictory arguments 

 Cannot evaluate or appropriately apply evidence 

 Inappropriately cites textbook, “facts,” or definitions 

 Appears unable to read carefully 

 Concludes based on unexamined authorities' views or what “feels right” 

 

 

Students who perform as Confused Fact-Finders have a strong tendency to deny ambiguity. This 

is particularly true in cases where their prior perception is that the subject matter is highly 

structured with clearly distinguishable right and wrong answers. In fact, Confused Fact-Finders 

may be attracted to a major if they believe it is a highly-structured discipline. 

 

These students assume that knowledge is either absolutely certain now, or it is temporarily 

uncertain until experts find the “correct” answer. Accordingly, they cannot distinguish between 

highly structured problems that have a “correct” answer and open-ended problems. For example, 

a student may believe that uncertainties about historical events will cease to exist as soon as all 

of the “facts” become known. The student fails to understand that it may not be possible to 

perfectly observe past events or to understand why even historians often disagree about the 

meaning of historical events. Confused Fact-Finders believe it is the job of experts (including 

professors) to come up with the correct answers to all problems.  

 

Confused Fact-Finders fail to realistically perceive the complexities and ambiguities of open-

ended problems and, accordingly, do not understand the legitimacy of different points of view. 

Sometimes they adopt the unexamined view of a “good” authority and believe that people who 

hold alternative views are wrong or bad. In cases where they perceive temporary uncertainty, 

they believe that differences in points of view are unimportant because the answer is not yet 

known for sure by anyone. In such cases, Confused Fact-Finders may become disillusioned with 

authorities, whose opinions are viewed as capricious. In addition, these students are unable to 

recognize qualitative differences or to evaluate evidence. 

 

Confused Fact-Finders do not acknowledge the need to make a well-founded judgment; all 

problems have answers that are dichotomous (e.g., right/wrong, good/bad, or smart/stupid). They 

see their role in educational settings as finding the correct answer—repeating and paraphrasing 

textbook information, class notes, and other authoritative sources of information. In cases where 

  



Faculty Handbook: Steps for Better Thinking 

 
24 

Exhibit 2.2 

The Biased Jumper: Performance Pattern 1 
 

     

 

 

 

Step 4 (Skills Not Yet Constructed) 
 

 

 

 

 

    

 

 

 

Step 3 (Skills Not Yet Constructed) 
 

 

 

 

   

 

 

 

Step 2 (Skills Not Yet Constructed) 
 

 

 

 

 Step 1: Identify the Problem, Relevant Information, and 

Uncertainties 
 Identify relevant information and uncertainties embedded in the information 

 Identify problem and acknowledge reasons for enduring uncertainty and 

absence of single “correct” solution 

 

Foundation: Knowledge and Skills 
 Repeat or paraphrase information from textbooks, notes, etc. 

 Reason to single “correct” solution, perform computations, etc. 
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they fail to recognize even temporary uncertainty, Confused Fact-Finders are likely to rely on the 

unexamined opinion of an expert or other authority. If highly motivated, they might spend many 

hours looking for authoritative information that provides the right answer. If they believe that 

authorities do not yet know all the right answers, they tend to reach and justify his opinion based 

on prior beliefs or “feelings.” They sometimes asserts that their opinion is “logical,” but they do 

not consistently use logical arguments to reach or to justify a conclusion. 

 

Classroom Vignettes: The Confused Fact-Finder 

Professor Bergen was reflecting on her last finance class session. Part of the 

session involved identifying and discussing possible reasons why some 

companies pay dividends while other companies do not. Several of the students 

seemed to be completely off the mark—they kept referring to “good” or “bad” 

managers instead of identifying possible reasons, such as differences in free cash 

flows, which might cause differences in companies’ dividend policies. 

 

Professor Ramakrishnan was grading his modern history examination. One 

question required students to describe the pros and cons of U.S. involvement in 

the Gulf War. Instead of describing pros and cons, several students simply 

described the war. 

 

Beliefs of the Confused Fact-Finder That Hinder Progress 

One of the reasons it is not easy for Confused Fact-Finders to exhibit more complex thinking 

skills is that they probably holds a number of beliefs that hinder their progress. Following are the 

most important of these beliefs (adapted from Stages 2 and 3 in Kitchener and King, 1985/1996; 

and King and Kitchener, 1994): 

 

 Knowledgeable persons or experts know or will find correct answers to all problems 

 Uncertainty either does not exist or is merely temporary 

 Until experts can agree, opinions are equally correct or equally biased guesses 

 It is sufficient to view problems without attention to realistic ambiguities and 

complexities 

 

The Biased Jumper: Performance Pattern 1 

The Biased Jumper represents students whose Step 2, 3, and 4 skills are weak. As illustrated in 

Exhibit 2.2, you can visualize the Biased Jumper stepping out of an open elevator door into a 

space where only the set of skills in only one of the steps has been sufficiently constructed. 

Although these students have important skills that the Confused Fact-Finder lacks, the Biased 

Jumper still risks a dangerous fall—failure to adequately address the problem at hand. 
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Key Indicators for the Biased Jumper (Performance Pattern 1) 
(adapted from Kitchener and King, 1985/1996, Stage 4) 

Overall approach to open-ended problems:  

 Proceeds as if goal is to stack up evidence and information to support conclusion 

Major improvements over Performance Pattern 0: 

 Acknowledges existence of enduring uncertainties 

 Recognizes the viability of multiple perspectives 

 Begins to use evidence logically to support conclusions 

Common weaknesses: 

 Jumps to conclusions 

 Stacks up evidence quantitatively to support own view and ignores or inappropriately 

discounts contrary information 

 Equates unsupported personal opinion with other forms of evidence 

 Inept at breaking problem down and understanding multiple perspectives 

 Insists that all opinions are equally valid, but discounts other opinions 

 Views experts as being opinionated or as trying to subject others to their personal 

beliefs 

 

 

The Biased Jumper is the prototypical student who exhibits adequate Step 1 skills (identifying 

the problem, relevant information, and uncertainties), but does not consistently exhibit adequate 

Step 2, 3, and 4 skills. Unlike Confused Fact-Finders, Biased Jumpers can distinguish between 

well-structured and open-ended problems. Nevertheless, their understanding of open-ended 

problems is rather limited. Without substantial support, they tend to simplistically attribute 

uncertainties to a superficially narrow set of limitations such as lack of information and inability 

to predict the future. With adequate support, they can learn to articulate uncertainties associated 

with:3 

 

 Describing the problem accurately and completely 

 The range of potential solution options 

 The completeness of the available information and the availability of new information 

in the future 

 The best way to use and interpret the available information 

 The potential outcomes of various solutions 

 Whether and how conditions related to the problem might change 

 

Unlike Confused Fact-Finders, Biased Jumpers begin to acknowledge the role of evidence and 

can use evidence and arguments to support their own position. They make their own judgments 

and no longer rely on experts to provide the answers to open-ended problems. Because they 

understand that open-ended problems have no single “correct” solution, they recognize that 

                                                 
3 These uncertainties were listed in Chapter 1, but they are repeated here because this aspect of critical thinking is so 

often overlooked by professors. Unlike many students, professors tend to automatically understand these limitations 

and their implications in dealing with open-ended problems. 
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different people can hold different opinions. Thus, they acknowledge the existence of multiple 

perspectives. 

 

Unfortunately, Biased Jumpers have not yet developed an adequate framework within which to 

understand information about open-ended problems. Accordingly, they tend to look at problems 

superficially, rather than complexly and broadly. This approach leads to several observable 

weaknesses in their approach to open-ended problems. First, they is likely to equate unsupported 

personal opinion with other forms of evidence. Second, they do not yet recognize that evidence 

must be interpreted based on qualitative differences. Third, they have limited a view of the 

reasons for differences in points of view, believing that differences arise solely because of 

personal characteristics (e.g., upbringing, intentional bias, or individualism). These beliefs often 

cause Biased Jumpers to ignore or discount alternative viewpoints. Fourth, due to their own skill 

limitations, they fail to fully understand that experts (including professors) reach conclusions 

through a complex process of identifying and interpreting evidence from a variety of legitimate 

perspectives. Thus, they often view experts as being opinionated or as trying to subject others to 

their personal beliefs. These characteristics make it difficult for Biased Jumpers to break 

problems down, understand problems from multiple perspectives, control for their own biases, 

and weigh evidence and arguments. 

 

Because of their skill limitations, Biased Jumpers tend to “jump to conclusions.” They rather 

simply stack up reasons and evidence to support their own position without giving careful 

consideration to viable alternatives. They often ignore or discount information that contradicts 

their own point of view. They sometimes seem overly confident in their conclusions because of 

their limited understanding of alternative viewpoints. They may insist that all opinions that can 

be supported with evidence are equally valid. Because of this belief and also because their own 

solution is not well supported, they may become defensive if challenged or when confronted 

with new evidence. If they is less settled in their conclusions, Biased Jumpers may capriciously 

change their position. In course settings, they may see this as “doing what the professor wants.” 

 

Classroom Vignettes: The Biased Jumper 

Professor Ramakrishnan was grading his modern history examination. One 

question required students to describe the pros and cons of U.S. involvement in 

the Afghanistan. Instead of describing pros and cons, several students provided 

only the pros OR the cons, but not both. 

 

Two of Professor McDonald’s students were very angry about the grades on 

their Psychology paper. One confronted the professor and argued, “I don’t 

understand how I could get a C—I did the work!” The other angry student 

complained on the teaching evaluation, “The professor was very biased in her 

grading.” 

 

 

  



Faculty Handbook: Steps for Better Thinking 

 
28 

Exhibit 2.3 

The Perpetual Analyzer: Performance Pattern 2 
 

     

 

 

 

Step 4 (Skills Not Yet Constructed) 
 

 

 

 

 

    

 

 

 

Step 3 (Skills Not Yet Constructed) 
 

 

 

 

  Step 2: Explore Interpretations and Connections 
 Organize information in meaningful ways that encompass problem 

complexities 

 Interpret information: 

o Recognize and control for own biases 

o Articulate assumptions and reasoning associated with alternative 

points of view 

o Qualitatively interpret evidence from a variety of points of view 

 

 Step 1: Identify the Problem, Relevant Information, and 

Uncertainties 
 Identify relevant information and uncertainties embedded in the information 

 Identify problem and acknowledge reasons for enduring uncertainty and 

absence of single “correct” solution 

 

Foundation: Knowledge and Skills 
 Repeat or paraphrase information from textbooks, notes, etc. 

 Reason to single “correct” solution, perform computations, etc. 
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Beliefs of the Biased Jumper That Hinder Progress 

It is not easy for Biased Jumpers to exhibit more complex thinking skills because they may hold 

a number of beliefs that hinder their progress. Following are the most important of these beliefs 

(adapted from Stage 4 in Kitchener and King, 1985/1996, and King and Kitchener, 1994): 

 

 Uncertainty is due only to specific limitations such as lost or incorrect reporting of 

data, limited resources, or inability to correctly predict the future 

 Differences in points of view arise solely because of personal characteristics (e.g., 

upbringing, intentional bias, or individualism) 

 Conflicting points of view for which evidence can be provided are equally valid 

 Criticizing an argument is the same as criticizing the person who makes the argument 

 It is sufficient to simply stack up evidence that supports one’s opinion 

 Experts are biased persons who are simply promoting their own agenda 

The Perpetual Analyzer: Performance Pattern 2 

The Perpetual Analyzer represents students whose Step 3 and 4 skills are weak. As illustrated in 

Exhibit 2.3, you can visualize the Perpetual Analyzer stepping out of an open elevator door into a 

space where sets of skills in only two of the steps have been sufficiently constructed. Although 

they have important skills that Confused Fact-Finders and Biased Jumpers lack, Perpetual 

Analyzers still risk a dangerous fall—failure to adequately address the problem at hand. 

 

Key Indicators for the Perpetual Analyzer (Performance Pattern 2) 
(adapted from Kitchener and King, 1985/1996, Stage 5) 

Overall approach to open-ended problems: 

 Proceeds as if goal is to establish a detached, balanced view of evidence and 

information from different points of view 

Major improvements over Performance Pattern 1: 

 Presents coherent and balanced description of a problem and the larger context in 

which it is found 

 Identifies issues, assumptions, and biases associated with multiple perspectives 

 Attempts to control own biases 

 Logically and qualitatively evaluates evidence from different viewpoints 

 Organizes information meaningfully 

Common weaknesses: 

 Unable to establish priorities for judging across alternatives 

 Reluctant to select and defend a single overall solution as most viable, or selects a 

solution but unable to express adequate support for its superiority over other solutions 

 Writes overly long paper in attempt to demonstrate all aspects of analysis (unable to 

prioritize the most important aspects) 

 Jeopardizes class discussions by getting stuck on issues such as definitions 
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Exhibit 2.4 

The Pragmatic Performer: Performance Pattern 3 
 

     

 

 

 

Step 4 (Skills Not Yet Constructed) 
 

 

 

 

 

   Step 3: Prioritize Alternatives and Implement 

Conclusions 
 Efficiently implement conclusions, involving others as needed 

 After thorough analysis, develop and use reasonable 

guidelines for prioritizing factors to consider and choosing 

among solution options 

 

  Step 2: Explore Interpretations and Connections 
 Organize information in meaningful ways that encompass problem 

complexities 

 Interpret information: 

o Recognize and control for own biases 

o Articulate assumptions and reasoning associated with alternative 

points of view 

o Qualitatively interpret evidence from a variety of points of view 

 

 Step 1: Identify the Problem, Relevant Information, and 

Uncertainties 
 Identify relevant information and uncertainties embedded in the information 

 Identify problem and acknowledge reasons for enduring uncertainty and 

absence of single “correct” solution 

 

Foundation: Knowledge and Skills 
 Repeat or paraphrase information from textbooks, notes, etc. 

 Reason to single “correct” solution, perform computations, etc. 
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Perpetual Analyzers exhibit adequate Step 1 and Step 2 skills (explore interpretations and 

connections), but they do not consistently exhibit adequate Step 3 and 4 skills. They are capable 

of understanding problems in a very complex way and can talk about how different facets of a 

problem lead to its complexity. They are aware of their own limitations and biases in 

understanding a problem, and they understand others' viewpoints, too. Perpetual Analyzers begin 

to understand how experts come to their conclusions via evidence and perspective. They believe 

that different viewpoints result from interpretations of information within individual 

perspectives, and they can qualitatively interpret evidence from different perspectives. For 

example, Perpetual Analyzers can analyze the assumptions that underpin the views of different 

people regarding the safety of genetically modified foods and discuss the strengths and 

weaknesses of related research evidence. 

 

Although the reasoning skills of Perpetual Analyzers allow them to draw logical conclusions 

within a given perspective, their greatest difficulty is in prioritizing factors that apply across 

solution options or perspectives. This difficulty often makes them reluctant to select and defend a 

single overall solution as most viable. They may select a solution but be unable to articulate 

adequate support for its superiority over other solutions. Thus, they have a tendency to get stuck 

in the process of analyzing and exploring the problem. 

 

Classroom Vignette: The Perpetual Analyzer 

Professor Vaughn was very excited as she read this student’s paper. “At last,” 

she thought, “I’m reading a paper by a student who knows how to analyze.” By 

the end of the paper, however, she had become disappointed. The student’s 

conclusion was very weak. After presenting the relevant information and 

analyses, the paper seemed to “fizzle.” 

 

Beliefs of the Perpetual Analyzer That Hinder Progress 

Perpetual Analyzer may find it difficult to exhibit Step 3 and 4 skills because they hold a number 

of beliefs that hinder progress. Following are the most important of these beliefs (adapted from 

Stage 5 in Kitchener and King, 1985/1996, and King and Kitchener, 1994): 

 

 Endorsing one alternative denies the legitimacy of other alternatives 

 Problem solutions may be justified only within a given context or from a given 

perspective, making it very difficult to endorse and justify a solution as the best 

alternative 

 There are no overarching criteria by which to choose among competing evidence-

based interpretations or solutions 

The Pragmatic Performer: Performance Pattern 3 

The Pragmatic Performer represents students whose Step 4 skills are weak. As illustrated in 

Exhibit 2.4, you can visualize the Pragmatic Performer as being able to use a construction 

elevator to move among Steps 1, 2, and 3 to address a problem. However, the top step is not yet 

built, preventing the problem solver from fully addressing the problem at hand. 
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Key Indicators for the Pragmatic Performer (Performance Pattern 3) 
(adapted from Kitchener and King, 1985/1996, Stage 6) 

Overall approach to open-ended problems: 

 Proceeds as if goal is to come to a well-founded conclusion based on objective 

comparisons of viable alternatives 

Major improvements over Performance Pattern 2: 

 After thorough exploration, consciously prioritizes issues and information 

 Articulates well-founded support for choosing one solution while objectively 

considering other viable options 

 Conclusion based on qualitative evaluation of experts' positions or situational 

pragmatics 

Common weaknesses: 

 Does not address value-added possibilities 

 Does not seek or embrace change 

 Conclusion does not give sufficient attention to long-term, strategic issues 

 Inadequately identifies and addresses solution limitations and “next steps” in a cycle 

of continuous improvement 

 

 

Pragmatic Performers exhibit the skills associated with Steps 1, 2, and 3 (prioritize alternatives 

and implement conclusions), but they do not consistently exhibit adequate Step 4 skills. They 

explore a problem from different perspectives as thoroughly as time and other resources permit 

(Step 2). They articulate and weigh a variety of factors as they look across available options and 

endorse one as most viable. For example, Pragmatic Performers recognize tradeoffs across 

perspectives when deciding how to vote on a political issue or when interpreting a work of 

literature. In implementing conclusions, they carefully prioritize information for particular 

audiences, addressing diverse concerns in a reasonable manner. Their primary weakness is in 

coordinating their skills into an efficient, ongoing problem solving process that constructs new 

knowledge and optimizes decisions over time. 

 

Classroom Vignette: The Pragmatic Performer 

Professors Wu and Kessler were sharing some of their recent experiences in 

teaching the business strategies course. “I’m sure that some of these students can 

think more strategically than they demonstrate in the case papers they write for 

my class,” Professor Wu complained. “But they just don’t seem to take the time 

to think past making the most obvious recommendation. Maybe they are too 

busy interviewing for jobs this semester.” 

Beliefs of the Pragmatic Performer That Hinder Progress 

Pragmatic Performers may fail to exhibit Step 4 skills in part because they hold a number of 

beliefs that hinder progress. Following are the most important of these beliefs (adapted from 

Stage 6 in Kitchener and King, 1985/1996, and King and Kitchener, 1994): 
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 Points of view about specific situations may be judged as better than others only in a 

very tentative way based on one’s evaluations of experts’ positions or the pragmatics 

of the situation at hand 

 There are no generalized principles and procedures that can be used to further 

investigate one’s resolution to the problem 

The Strategic Revisioner: Performance Pattern 4 

The Strategic Revisioner represents the rare student who can adequately perform Step 1, 2, 3, 

and 4 skills. As illustrated in Exhibit 2.5, you can visualize the Strategic Revisioner as being able 

to use a construction elevator to move among all of the steps as needed when addressing a 

problem. 

 

Key Indicators for the Strategic Revisioner (Performance Pattern 4) 
(adapted from Kitchener and King, 1985/1996, Stage 7) 

Overall approach to open-ended problems: 

 Proceeds as if goal is to construct knowledge, to move toward better conclusions or 

greater confidence in conclusions as the problem is addressed over time 

Major improvements over Performance Pattern 3: 

 Prioritizes and addresses limitations effectively 

 Interprets and re-interprets bodies of information systematically over time as new 

information becomes available 

 Exhibits a strategic, long-term vision 

 Spontaneously considers possible ways to generate new information about the 

problem 

 

 

Strategic Revisioners exhibit an ability to integrate Step 1, 2, and 3 skills into an ongoing inquiry 

process described as Step 4. They acknowledge the limitations of proposed problem solutions in 

a realistic way, easily apply a wide array of knowledge to complex problems, excel at strategic 

planning and continuous improvement processes, and can take the “long view.” They are likely 

to be on the leading edge of their profession because they can design practical research projects 

to generate useful new knowledge, and can recognize or create opportunities that others do not. 

 

A person who can exhibit Performance Pattern 4 does not always operate at this level. 

Sometimes we consciously choose to truncate the problem solving process for pragmatic reasons 

such as time limitations. Sometimes we are unable to access our most complex skills due to 

fatigue, environmental distractions, or other barriers to optimal performance. If we have these 

skills, however, we are more likely to be successful in addressing important open-ended 

problems than those whose skills are not so well developed. 
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Exhibit 2.5 

The Strategic Revisioner: Performance Pattern 4 

Fully Constructed Steps for Better Thinking 

 
 

(This figure is also provided in Appendix A-1, and it can be downloaded as a stand-alone 

document at www.WolcottLynch.com.) 

  

FOUNDATION
Knowledge and Skills

• Repeat or paraphrase
information from
textbooks, notes, etc.

• Reason to single
"correct" solution,
perform computations,
etc.

STEP 1
Identify the Problem,

Relevant Information,

and Uncertainties

(low cognitive

complexity)

• Identify problem and

acknowledge reasons

for enduring uncertainty

and absence of single

"correct" solution

• Identify relevant

information and

uncertainties embedded

in the information

STEP 2
Explore

Interpretations and

Connections

(moderate cognitive

complexity)

• Interpret information:

(1) Recognize and

control for own biases

(2) Articulate

assumptions and

reasoning associated

with alternative points

of view

(3) Qualitatively

interpret evidence from

a variety of points of

view

• Organize information in

meaningful ways that

encompass problem

complexities

STEP 3
Prioritize Alternatives

and Implement

Conclusions

(high cognitive

complexity)

• After thorough

analysis, develop and

use reasonable

guidelines for prioritizing

factors to consider and

choosing among

solution options

• Efficiently implement

conclusions, involving

others as needed

STEP 4
Envision and Direct

Strategic Innovation

(highest cognitive

complexity)

• Acknowledge, explain,

and monitor limitations

of endorsed solution

• Integrate skills into on-

going process for

generating and using

information to guide

strategic innovation

STEP 4:
Envisioning

STEP 3:
Prioritizing

STEP 2:
Exploring

STEP 1:
Identifying

FOUNDATION:
Knowing

A Developmental Problem Solving Process
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Classroom Vignette: The Strategic Revisioner 

Professor Schuler had no reservation about writing a glowing letter of 

recommendation for this student. “Sandy is the rare student who not only 

understands engineering technical knowledge, but also performs superior 

analyses, recognizes and incorporates the most important issues, and always 

seeks to learn more,” he wrote. 

 

 

Beliefs That Motivate the Strategic Revisioner 

Strategic Revisioners hold a number of beliefs that motivate thinking complexly when 

addressing problems. Following are the most important of these beliefs (adapted from Stage 7 in 

Kitchener and King, 1985/1996, and King and Kitchener, 1994): 

 

 Learning is a life-long process, and generalized principles of inquiry (like those outlined 

in Steps for Better Thinking) can be employed in that process 

 As a result of careful inquiry and knowledge building over the course of a single lifetime 

and across generations, substantial improvements can be made in quality of life and 

professional practice 

 Taking reasonable risks associated with moving toward desired changes is necessary 

Overview of Performance Patterns 

An overview of these five performance patterns is presented in Exhibit 2.6. As discussed further 

in Chapter 4, you can use this overview as a simple rubric for evaluating student performance. 

More detailed rubrics are presented in Chapter 4 along with guidelines for assessment. Chapter 4 

also provides examples of the distribution of performance patterns among students. 

 

To help you more fully understand the differences among these various performance patterns, 

consider the following classroom assignment requiring students to evaluate Internet sources of 

information. 

 

Assignment: Reliability of Internet Information 

Access the following two Internet sites which provide information about the bone disease 

osteoporosis: 

 

 Medicinenet.com: www.medicinenet.com/osteoporosis/article.htm 

 Endocrineweb.com: www.endocrineweb.com/osteoporosis/index.html 

 

Determine which site provides more reliable and useful information for people who are 

considering the use of a calcium supplement to prevent osteoporosis. Consider how easy each  

 

 



Faculty Handbook: Steps for Better Thinking 

 
36 

Exhibit 2.6 

Steps for Better Thinking Performance Patterns 
 Less Complex Performance Patterns More Complex Performance Patterns 

“Confused Fact-Finder” 
Performance Pattern 0 

Step 1, 2, 3, and 4 skills weak 

“Biased Jumper” 
Performance Pattern 1 

Step 2, 3, and 4 skills weak 

“Perpetual Analyzer” 
Performance Pattern 2 

Step 3 and 4 skills weak 

“Pragmatic Performer” 
Performance Pattern 3 

Step 4 skills weak 

“Strategic Revisioner” 
Performance Pattern 4 

Strategically Integrates 

Step 1, 2, and 3 skills 

Overall Problem Approach: 

Proceeds as if goal is to find the single, 

"correct" answer 

 

Overall Problem Approach: 

Proceeds as if goal is to stack up evidence 

and information to support conclusion 

 

Overall Problem Approach: 

Proceeds as if goal is to establish a 

detached, balanced view of evidence and 

information from different points of view 

 

Overall Problem Approach: 

Proceeds as if goal is to come to a well-

founded conclusion based on objective 

comparisons of viable alternatives 

 

Overall Problem Approach: 

Proceeds as if goal is to construct 

knowledge, to move toward better 

conclusions or greater confidence in 
conclusions as the problem is addressed 

over time 

Common Weaknesses: 

 Fails to realistically perceive 

uncertainties/ambiguities 

 Does not seem to “get it”; recasts 
open-ended problem to one having a 

single “correct” answer 

 Insists that professors, textbooks, or 
other experts should provide “correct” 

answer 

 Expresses confusion or futility 

 Uses illogical/contradictory arguments 

 Cannot evaluate or appropriately apply 
evidence 

 Inappropriately cites textbook, “facts,” 
or definitions 

 Concludes based on unexamined 

authorities' views or what “feels right" 

Major Improvements Over 

Performance Pattern 0: 

 Acknowledges existence of enduring 
uncertainties and the viability of 

multiple perspectives 

 Begins to use evidence logically to 
support conclusions 

 

Common Weaknesses: 

 Jumps to conclusions 

 Stacks up evidence quantitatively to 
support own view and ignores contrary 

information 

 Equates unsupported personal opinion 

with other forms of evidence 

 Inept at breaking problem down and 

understanding multiple perspectives 

 Insists that all opinions are equally 
valid, but ignores or discounts other 

opinions 

 Views experts as being opinionated or 
as trying to subject others to their 

personal beliefs 

Major Improvements Over 

Performance Pattern 1: 

 Presents coherent and balanced 
description of a problem and the larger 

context in which it is found 

 Identifies issues, assumptions, and 
biases associated with multiple 
perspectives 

 Attempts to control own biases 

 Logically and qualitatively evaluates 

evidence from different viewpoints 
 

Common Weaknesses: 

 Unable to establish priorities for 

judging across alternatives 

 Reluctant to select and defend a single 

overall solution as most viable, or 
provides inadequate support for 

solution 

 Writes overly long paper in attempt to 
demonstrate all aspects of analysis 
(problems with prioritizing) 

 Jeopardizes class discussions by 

getting stuck on issues such as 

definitions 

Major Improvements Over 

Performance Pattern 2: 

 After thorough exploration, 
consciously prioritizes issues and 

information 

 Articulates well-founded support for 
choosing one solution while 
objectively considering other viable 

options 

 Conclusion based on qualitative 

evaluation of experts’ positions or 

situational pragmatics 

 Effectively incorporates others in the 
decision process and/or 

implementation 

 

Common Weaknesses: 

 Conclusion doesn’t give sufficient 
attention to long-term, strategic issues 

 Inadequately identifies and addresses 
solution limitations and “next steps” 

 

Major Improvements Over 

Performance Pattern 3: 

 Prioritizes and addresses limitations 
effectively 

 Interprets and re-interprets bodies of 
information systematically over time 

as new information becomes available 

 Exhibits a strategic, long-term vision 

 Spontaneously considers possible ways 
to generate new information about the 

problem 
 

Common Weaknesses: 

 Not applicable 

 

Wolcott, S. K. (January 26, 2006). Steps for Better Thinking Performance Patterns [On-line]. Available: www.WolcottLynch.com. Based in part on information from Reflective Judgment Scoring Manual With Examples 
(1985/1996) by K. S. Kitchener and P. M. King. Grounded in dynamic skill theory (Fischer and Bidell, 1998; Fischer and Pruyne, 2002). 

 

(This figure is also provided in Appendix A-2, and it can be downloaded as a stand-alone document at www.WolcottLynch.com.) 
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(continued) 

web site is to navigate and understand. Use the criteria at the following Internet site as your 

evaluation guide for reliability: 

www.lib.berkeley.edu/TeachingLib/Guides/Internet/Evaluate.html.  

 

Your paper should be approximately one page in length (single spaced). 

 

[Note: The Berkeley library site discussed the following evaluation criteria: the type and 

source of the URL; information about the author including credentials; the date published; 

use of footnotes, links to other sites, references, and copyright permissions; completeness of 

information reproduced from other sources; links to the site from other sources; and overall 

purpose of the web site.] 

Prototypic Responses 

See Appendix B for prototypic responses to this assignment: 

 Confused Fact-Finder (Performance Pattern 0) 

 Biased Jumper (Performance Pattern 1) 

 Perpetual Analyzer (Performance Pattern 2) 

 Pragmatic Performer (Performance Pattern 3) 

 Strategic Revisioner (Performance Pattern 4) 

 

[Note: Chapter 4 provides guidance for assessing student responses to assignments such as 

this one.] 

 

 

Why Do We Observe These Performance Patterns? 

An Introduction to Dynamic Skill Theory 
The performance patterns discussed in this chapter are grounded in what we know about 

adolescent and adult development. The patterns and their progressionare well documented (e.g., 

King and Kitchener, 1994; Kitchener, Lynch, Fischer, and Wood, 1993; Wolcott and Lynch, 

1997). This progression in the development of professional competencies can be explained by 

dynamic skill theory (Fischer and Pruyne, 2002; Fischer and Bidell, 1994; Kitchener and Fischer, 

1990). 

 

The mental model presented here is not a static stage theory of human development. Instead, it is 

a dynamic systems perspective that better captures “the deep complexity, relationships, and 

dynamism inherent in behavioral, mental, and social phenomena” (Fischer and Bidell, 1998, p. 

471). Dynamic skill theory is an elegant model that explains orderly patterns in how skills 

become increasingly complex. In describing how skills are exhibited in practice, dynamic skill 

theory takes into account variations associated with “changes in key dimensions of person, body, 

task, context, and culture” (Fischer and Bidell, 1998, p. 468). Three principles of constructive 

dynamics provide the foundation for understanding critical thinking development: hierarchical 

progression, developmental context, and developmental range. 
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Hierarchical Progression 

Skills can be thought of as psychological structures that represent organizational patterns. A 

hierarchical progression of skills is illustrated from bottom to top in Steps for Better Thinking 

(Exhibit 2.5). As students and professionals mature, less complex psychological structures are 

coordinated and integrated to allow more complex thought processes. Thus, less complex skills 

are necessary precursors to more complex skills, and we see a hierarchical progression in 

competency development. 

 

Less complex skills are necessary 

precursors to more complex skills. 

 

Exhibit 2.7 presents one way of visualizing this hierarchical progression. The following 

paragraphs describe the hierarchical progression of Steps for Better Thinking. 

Foundation Skills and Knowledge 

A foundation of knowledge and skills is illustrated at the base of Steps for Better Thinking 

(Exhibit 2.5). This corresponds with concrete representational systems skills in dynamic skill 

theory (Fischer and Bidell, 1998, p. 539). With these skills, students understand specific logical 

ideas that represent physical phenomena and can learn to reason to correct solutions in a variety 

of contexts. For example, children can learn how to manipulate numbers with mathematical 

computations and eventually they can learn to reason to correct solutions about relatively simple 

if-then statements (for example, if I live in Kentucky and Kentucky is in the United States, then I 

live in the United States). They have difficulty with abstract, hypothetical thought that 

encompasses enduring uncertainties. However, individuals who lack higher-level skills can 

perform rudimentary critical thinking tasks that involve coordinating two concrete 

representations (e.g., determining whether an answer is correct or incorrect for a well-defined 

problem without uncertainty—such as the solution to Tennant Vintage Trucks: Version #1 in 

Appendix C-6). 

Step 1: Identify the Problem, Relevant Information, and Uncertainties 

Step 1 in Steps for Better Thinking represents skills associated with the use of single 

abstractions. An abstraction arises from ideas, concepts, and generalizations beyond concrete 

facts, which are directly observable (e.g., Fischer and Lazerson, 1984). Students who can use 

single abstractions can coordinate pieces of concrete knowledge (illustrated by the two “stacks” 

in Exhibit 2.7). This coordination encourages recognition that different people—who are 

working with different sets of concrete facts based on individual experiences and biases—can 

legitimately reach different conclusions. This recognition leads to the abstraction that knowledge 

is uncertain (Kitchener and Fischer, 1990, p. 55). Step 1 skill allows students to distinguish 

between a problem that calls for a single, correct answer and an open-ended problem that is 

fraught with significant and enduring uncertainties. Students who exhibit Step 1 skills also are 

able to distinguish between relevant and irrelevant information and to stack up reasons and 

evidence to support their opinions about open-ended problems. For example, students can sort  
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Exhibit 2.7 

Hierarchical Progression of Skills 
 

  

Performance Pattern 4: Strategic Revisioner 
 

 

 

 

Systems of abstract systems: Coordinate abstract systems 

  

Performance Pattern 3: Pragmatic Performer 
 

 

 

Abstract systems: Simultaneously coordinate several aspects of 

abstractions 

  

Performance Pattern 2: Perpetual Analyzer 
 

 

 

Abstract mappings: Coordinate abstractions with each other 

 

Performance Pattern 1: Biased Jumper 
 

 

 

 

Single abstractions: Coordinate several aspects of two representations (e.g., sorting into 

“stacks”) 

Performance Pattern 0: Confused Fact-Finder 
 
 

Concrete representations: Coordinate two representations (e.g., right vs. wrong, true vs. false, 

good vs. bad) 

 

Adapted from Fischer (1980, p. 490). 
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multiple pieces of information into two categories: (1) “supports my conclusion” and (2) “does 

not support my conclusion.” In a complex, ever-changing, information-rich world, the ability to 

use abstractions is also required to categorize information conceptually and deal more effectively 

with a wide range of problems. 

Step 2: Explore Interpretations and Connections 

Step 2 in Steps for Better Thinking represents skills associated with the use of abstract mappings. 

Abstract mapping skills allow a person to relate abstractions to each other. For example, an 

argument and the context in which the argument is put forth can be considered simultaneously 

(Kitchener and Fischer, 1990, p. 51). These complex skills allow a person to understand 

situations and different reasoning strategies more objectively than Step 1 skills and are a 

necessary precursor for Step 3 skills. 

Step 3: Prioritize Alternatives and Implement Conclusions 

Step 3 in Steps for Better Thinking represents skills associated with the use of abstract systems. 

Abstract systems consist of very complex cognitive processes that simultaneously coordinate 

several sides or contexts for justification (Kitchener and Fischer, 1990, p. 55). This coordination 

allows people to generate guidelines that overarch more than one potentially viable solution to 

open-ended problems and to provide a basis for prioritizing alternatives. 

Step 4: Envision and Direct Strategic Innovation 

Step 4 in Steps for Better Thinking represents skills associated with the use of systems of 

abstract systems (Kitchener and Fischer, 1990), which Fischer and Bidell (1998) call principles. 

The general principle that becomes evident at this stage is that constructing knowledge is an 

ongoing process. 

Scaffolding 

Notice in Exhibit 2.7 that each lower-level skills provides a “scaffold” for the next higher-level 

skill. For example, the ability to coordinate abstractions at Performance Pattern 2 presumes that 

the individual can sort information using single abstractions. 

Making Sense Out of Student Performance 
Educators who are aware of three principles—hierarchical progression, developmental context, 

and developmental range—can interpret data about student performance in more meaningful 

ways and more deliberately devise educational strategies to help students develop more complex 

thinking skills. The three principles are introduced briefly in the following subsections and are 

addressed further in Chapters 3 and 4. 

Developmental Context (Educational Environment) 

A context is the setting in which someone behaves, thinks, and feels; it includes external forces 

such as physical surroundings, social institutions and cultural factors, and other people. Humans 

learn skills within a specific context. Chapter 1 referred to the developmental context in a course 

or program as the educational environment. Students construct critical thinking skills over time 

as they practice dealing with open-ended problems, and the educational environment might or 
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might not provide developmentally appropriate challenges and support. Chapter 3 provides more 

detailed information about designing powerful educational environments. 

 

In addition to the impact of the educational environment on students, a student’s cognitive 

complexity can impact how that student will react to the learning environment. Exhibit 2.8 

describes the attitudes and approaches to learning that are likely to be adopted by students 

operating at each cognitive level. Not surprisingly, learning attitudes and approaches are most 

likely to be successful for students operating at higher cognitive levels. 

Variation in Individual Performance: Developmental Range 

Individuals do not operate at a single skill level. Rather, each individual may operate at multiple 

performance patterns, referred to as that individual’s developmental range (Fischer and Bidell, 

1998, p. 483).4 The educational environment can lead to variations in performance. In contexts 

that provide little support for optimal performance, students exhibit less complex performance 

than they do in contexts that provide substantial support (Kitchener, Fischer, Lynch, and Wood, 

1993).  

 

In addition to variation in performance across tasks, a single performance often spans two 

performance patterns (i.e., two columns in Exhibit 2.6). For example, a student might exhibit 

some characteristics of the Biased Jumper and some characteristics of the Perpetual Analyzer. It 

is rare, however, to see examples of performance that span more than two performance patterns. 

 

 

                                                 
4 The developmental range is similar to the zone of proximal development for childhood development as described 

by Vygotsky (e.g., Karpov, 2014). 
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Exhibit 2.8 

Implications of Performance Patterns for Student Learning Attitudes and Approaches 
 Less Complex Skill Patterns More Complex Skill Patterns 

Confused Fact-Finder 
Performance Pattern 0 

Biased Jumper 
Performance Pattern 1 

Perpetual Analyzer 
Performance Pattern 2 

Pragmatic Performer 
Performance Pattern 3 

Strategic Revisioner 
Performance Pattern 4 

Common Learning Attitudes 

and Approaches: 

 Assumes there is a single 

“correct” way to study 

 Equates learning with 

memorizing 

 Expects experts (such as the 

teacher) to provide the answers 

to all problems 

 Fails to recognize own role in 

learning other than simplistic 

aspects such as time spent 

studying 

 Recasts open-ended problem to 

one having a single “correct” 

answer 

 When asked for analysis, 

quotes inappropriately from 

textbook or class notes 

 

Common Learning Attitudes 

and Approaches: 

 Studies in a way that “seems 

right” or “logical” to him /her 

 Fails to recognize qualitative 

differences in learning effort or 

performance 

 Focuses on quantitative aspects 

of learning (e.g., amount of 

time spent or number of pages) 

 Equates learning with “doing 

the work” 

 Perceives criticism of work as 

criticism of self 

 Expresses curiosity or surprise 

at ways in which others differ 

from self 

 Views experts (such as the 

teacher) as biased persons who 

are simply promoting their own 

agenda 

 Ignores or seems discouraged 

by information suggesting that 

own learning approach is 

inadequate 

 Recasts pro/con task as one 

calling for arguments in favor 

of own position and arguments 

against other position(s) 

 

Common Learning Attitudes 

and Approaches: 

 

Common Learning Attitudes 

and Approaches: 

 

Common Learning Attitudes 

and Approaches: 

 

Same for Patterns 2, 3, and 4: 

 Considers a wide range of learning strategies 

 Recognizes qualitative differences in effort and performance 

 Evaluates the quality of learning strategies in relation to own preferences and skills 

 Objectively considers criticism of work 

 Views experts (such as teachers) as partners in the learning process 

 

Unique to Pattern 2: 

 Views learning as an 

exploration of perspectives and 

information 

 Reluctant to select and defend 

one learning approach as “best” 

 Has difficulty prioritizing effort 

to optimize performance 

 Has difficulty drawing 

adequate conclusions 

 Writes overly long papers 

 Jeopardizes class discussions 

by getting stuck on issues such 

as definitions 

 

Unique to Pattern 3: 

 Views learning as a problem to 

be solved 

 Relies on experts’ positions or 

the pragmatics of the situation 

in choosing best learning 

approach 

 Without prompting, provides 

inadequate explanation of 

analyses that underlie solution, 

causing approach to appear 

biased 

 Fails to adequately anticipate 

situations calling for changes in 

best approach 

 

Unique to Pattern 4: 

 Views learning as a process 

that can be improved 

strategically over time 

 Spontaneously addresses 

ways to improve learning or 

performance 

 

This figure is available for download as a separate document at www.WolcottLynch.com. 
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Suggested Professor Activities 
The following activities are designed to help you reflect upon and implement the ideas presented 

in this chapter. You may wish to engage in these activities individually or with colleagues. 

 

1. Re-read the Classroom Vignette on the first page in this chapter, which describes Professor 

Chow's observations of her students. Refer to the performance patterns in Exhibit 2.6. Which 

performance pattern represents the students who “reacted negatively” to the introduction of 

ambiguity in sociology? Which performance patterns represent the students who could 

“discuss alternative interpretations of empirical observations”? 
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2. Identify an open-ended problem that you use or could use in one of your courses. Write a 

paragraph explaining why it is an open-ended problem. Consider how students might learn 

about the issues you included in your paragraph. 

 

3. Re-read the descriptions of the performance patterns in Exhibit 2.6. Do you recognize any of 

your own students? What documentation do you have about the skills of students in your 

course or program? 

 

4. Think about the students who perform best in o of your courses. Can you identify evidence 

that suggests they: 

a. Understand uncertainties related to open-ended problems, and 

b. Can look at a problem from different points of view? 

 

5. Think about students who struggle with assignments that address open-ended problems in 

your courses. Do you know whether or not they grasp the open-ended nature of those 

problems? Can they articulate why experts disagree about the best solution to open-ended 

problems? 

 

 



 
45

Chapter 3 

Designing Coursework to Foster 

Critical Thinking Development 
 

This chapter: 

 Offers suggestions for educational activities aimed at a wide range of critical thinking skills 

 Explains how to address the developmental needs of students operating at diverse 

performance patterns 

 Provides templates for designing assignments 

 Offers suggestions for using Steps for Better Thinking with students, grading critical thinking 

performance, and supporting better student performance 

 Offers a to-do list to help professors begin to adopt a developmental approach 

 

Building Critical Thinking Skills 

In her comprehensive monograph on critical thinking, Kurfiss (1988, p. 4) pointed out that 

professors often assign tasks that require critical thinking skills, but leave the acquisition of such 

skills to the student’s “ingenuity, good fortune, and native ability.” When designing coursework 

assignments, professors commonly make the following mistakes: 

 

 The professor overestimates student skills and assigns coursework that is unreasonably 

complex. This approach tends to hinder student development because students are 

overwhelmed. 

 

 The professor becomes frustrated with students’ inabilities to think complexly and reverts 

to low-complexity coursework. This approach fails to encourage student development 

because students are inadequately challenged. 

 

Instead of asking students to develop critical thinking on their own, educators must create 

educational environments to more deliberately help students build those skills. As illustrated in 

Exhibit 1.5 (Chapter 1), student achievement will be greater when the educational environment is 

more closely aligned with desired learning outcomes and student characteristics. To improve 

student achievement, educators need to design assignments to “start where students are” and then 

guide them toward reasonable critical thinking outcomes. Thus, the educational goal is to 

deliberately scaffold the development of skills for the next level in Steps for Better Thinking 

(Appendix A-1). For example, students who currently operate at Performance Pattern 1 (the 

Biased Jumper) need to focus primarily on Step 2 skills. 

 

The next four sections of this chapter provide suggestions for development of skills, focusing on 

one pattern at a time. At the end of the chapter, recommendations are provided for working with 

students in a typical course, in which different students are operating at different cognitive levels. 
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Exhibit 3.1 

Developing Step 1 Skills 
 

 
 

 

 
 

  

Pattern 0: 
Confused 

Fact-Finder

Step 1 
Skills

Pattern 1: 
Biased 
Jumper

Acknowledge continuing 
uncertainty

•Discuss different reasons for uncertainty

•One-paragraph assignment: Identify and describe uncertainties

Recognize viability of 
multiple perspectives and 

multiple solutions

•Read about conflicting opinions/theories/viewpoints

•Assignment: Conflicting opinions

•Discuss the characteristics of open-ended versus well-defined problems

•Discuss and explain whether a problem is open-ended

Identify and sort relevant 
information

•Identify relevant and irrelevant information

•List potential issues, points of view, and solutions

Begin to use evidence 
logically to support 

conclusions

•Discuss various types and sources of evidence

•Read well-written paper; identify the conclusion and supporting evidence

•Use brainstorming to identify more evidence and arguments

•Students with stronger skills share ways they use evidence and arguments

•Use guidance for writing argumentative essays

•Form own opinion; use evidence to support it

Step 1 Skills and Examples of Learning Activities 
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Working With the Confused Fact-Finder to Foster Step 1 Skills 

Review the characteristics of the Confused Fact-Finder (Performance Pattern 0; see Chapter 2 

and Appendix A-2). Many professors do not understand this pattern of thinking. Accordingly, 

they expect Confused Fact-Finders to perform critical thinking tasks at a level that is too high. 

Both the professor and students may be frustrated by the resulting poor performance. 

 

While his professors are frustrated by their poor performance, Confused Fact-Finders are 

probably frustrated and confused because they do not understand why they are being asked to 

make a judgment. They are easily overwhelmed by the complexity of issues in open-ended 

problems. They may wonder why the professor fails to provide the “right” answer, and they 

might become frustrated because they believe the professor is hiding information. They may 

argue that the subject has been unnecessarily complicated and that complex problems should be 

relegated to higher-level courses or to on-the-job experience. 

 

Confused Fact-Finders are likely to exhibit very poor performance if professors assign them 

tasks that require much higher levels of cognitive complexity. For example, they might list 

definitions when asked to compare and contrast two theories (a task that requires Step 2 skills). 

Instead, they should be given learning activities requiring them to practice and develop Step 1 

skills. Below are descriptions of learning activities that focus on those skills. 

Step 1 Learning Activities: Identify and Describe Uncertainties 

Professors might tend to overlook the need to have students explicitly identify and describe 

uncertainties. As experts in their fields, professors tend to view this skill as “obvious.” However, 

keep in mind that the Confused Fact-Finder believes that uncertainty either does not exist or is 

merely temporary. He holds an unrealistic view of the world. Perhaps the most important growth 

opportunity for the Confused Fact-Finder is for him to learn that true ambiguity exists. Using 

assignments such as the one shown in the box below, students should be exposed to and asked to 

discuss uncertainties associated with: 

 

 Describing the problem accurately and completely 

 The range of potential solution options 

 The completeness of the available information and the availability of new information 

in the future 

 The best way to use and interpret the available information 

 The potential outcomes of various solutions 

 Whether and how conditions related to the problem might change 

 

The Confused Fact-Finder is likely to develop this skill slowly. Students first learn to identify 

only the most obvious uncertainties such as a lack of information or inability to predict the 

future. Over time, with adequate challenges, support, and practice, students can learn to discuss 

uncertainties more complexly. 
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Exhibit 3.2 

One-Paragraph Assignment: Identify and Describe Uncertainties 
Ask students to write one paragraph on a question addressing uncertainties about aspects of a 

homework problem or a course topic. Examples: 

 Why don’t we know with certainty what [the author of a piece of literature or other 

writing] intended to convey? 

 How certain are you that [a theory] adequately explains/describes [a phenomenon]? 

 Why don’t we know with certainty whether [one theory/hypothesis] or [another 

theory/hypothesis] better explains/describes [a phenomenon]? 

 Why can’t [a decision maker] know with certainty which [choice] is best? 

 Why does uncertainty exist about whether [a social/business/personal policy or 

practice] is beneficial? 

 Why can’t [experts] completely solve [a problem]? 

 

Alternative ways to use this assignment: 

 Give students five minutes at the end of class to write a paragraph on a question 

addressing uncertainties about that day’s topic. Quickly review the students’ responses 

and discuss the results with students at the beginning of the next class. 

 Have students write the paragraph as an in-class group activity. The students can help 

each other explore uncertainties. Have the groups turn in their paragraphs, share and 

combine their paragraph with another group, or have selected groups share their 

paragraph with the whole class. 

 Add questions about uncertainties to textbook homework assignments (textbooks 

rarely ask explicit questions about uncertainties). 

Comments: 

Although aimed primarily at the needs of the Confused Fact-Finder, students having more 

complex critical thinking skills will still benefit from this learning activity; they will identify 

more uncertainties and provide more complex explanations. 

An added benefit of this activity is that it not only promotes and provides information about 

students’ critical thinking, but it can also help the professor uncover student misconceptions 

about the related course content. 

Step 1 Learning Activities: Acknowledge Conflicting Opinions 

Another way to help the Confused Fact-Finder develop a more realistic view of the world is to 

have him read about conflicting opinions. He tends to believe that differences of opinion are 

attributable only to dichotomous explanations; people holding different views are seen as 

good/bad, right/wrong, smart/stupid, etc. The Confused Fact-Finder needs exposure to examples 
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which contradict his beliefs—i.e., situations in which equally knowledgeable and well-meaning 

people legitimately disagree about an open-ended problem. 

 

Give students a reading assignment which presents conflicting opinions. Alternatively, you may 

wish to construct a short hypothetical scenario, such as the one shown in Appendix C-1, which 

presents conflicting opinions. Ask students to discuss and/or explain why it is possible for 

conflicting opinions to exist (see the requirements for Step 1 skills in Appendix C-1). 

Step 1 Learning Activities: Acknowledge Existence of Multiple Solutions 

The Confused Fact-Finder believes that all problems have a single correct solution. After at least 

some practice identifying uncertainties and considering conflicting opinions, these students may 

be ready to begin distinguishing between well-defined problems that have a single correct 

solution and open-ended problems that require use of judgment. 

 

Consider providing students with a copy of Exhibit 3.3, which defines the two types of problems, 

gives examples, and describes the learning goal. Or, you may wish to create your own version of 

this exhibit using examples from your course. Discuss the ideas in this exhibit with your 

students, and consider asking students to identify uncertainties related to open-ended problems. 

 

Confused Fact-Finders often waste considerable amounts of time looking in the textbook or their 

class notes for the “correct” solution to open-ended problems because they do not realize that 

they are required to use their own judgment. These students can learn to use their time more 

efficiently and effectively if they first determine whether a particular learning task (a homework 

assignment, project, etc.) is open-ended. When introducing a new learning task, consider one of 

the following: (a) tell students whether the learning task is well-defined or open-ended, (b) hold a 

brief class discussion about whether the learning task is well-defined or open-ended, or (c) as 

part of the assignment ask students to identify and explain whether it is well-defined or open-

ended. 

 

In a cost accounting textbook, my coauthor (Leslie Eldenburg) and I adopted a coding scheme in 

which open-ended questions are flagged with an icon.5 This coding scheme helps both professors 

and students quickly recognize which questions require judgment. Identifying and flagging the 

open-ended questions in your own assignments will help your students approach each 

assignment more appropriately, and it will also help you consider whether you are assigning a 

reasonable mix of well-defined and open-ended tasks. 

 

  

                                                 
5 Because we introduced Steps for Better Thinking in Chapter 1 of the textbook, we used four icons for Steps 1, 2, 3, 

and 4 (Eldenburg and Wolcott, 2011). Other professors might not want to adopt such a complex coding scheme. 

Particularly when working with Confused Fact-Finders, it may be sufficient to separately identify open-ended 

questions from well-defined ones. 
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Exhibit 3.3 

Well-Defined Versus Open-Ended Problems 

 Well-Defined Problems Open-Ended Problems 

Definition  Can be described with a high 

degree of completeness 

 Can be solved with a high degree 

of certainty 

 Experts usually agree on the 

correct solution 

 

 Cannot be described with a high 

degree of completeness 

 Cannot be resolved with a high 

degree of certainty 

 Experts often disagree about the 

best solution 

Examples  Perform a linear regression 

analysis with given data 

 In your own words, define the 

“self-made man” theory 

 Describe current governmental 

dietary guidelines 

 

 

 Qualitatively interpret linear 

regression results 

 Critique the “self-made man” 

theory 

 Discuss the pros and cons of 

current governmental dietary 

guidelines 

Goal  Learn to reason to correct 

solution 

 

 Learn to construct and defend a 

reasonable solution 

 

 

Step 1 Learning Activities: Identify and Sort Relevant Information 

Sometimes the Confused Fact-Finder is unable to perform tasks as simple as identifying 

information in a given scenario. Such difficulties may lead to perceptions that the student is lazy 

or has poor reading comprehension. An alternative explanation is that the student is 

overwhelmed by a task, the presentation of information, or complexity of the problem. These 

students might list definitions when asked to discuss the strengths and weaknesses of a particular 

point of view (a task requiring Step 2 skills). Or, they might complain that information is 

presented differently than in the textbook. Confused Fact-Finders equate learning with 

memorizing and are easily confused by information that is presented in a new format. They also 

assume that all information presented must be relevant, so they might try to use irrelevant 

information. Or, they might ignore information that they do not understand. 

 

Consider giving your students tasks such as Part A in the conflicting opinions assignment shown 

in Appendix C-2. Require students to list information and then identify which pieces of 

information are relevant to the problem. This activity might be performed as an in-class activity 

in small groups. 

 

Before developing more complex analysis skills (Step 2 and higher), students must first develop 

the Step 1 skill of identifying relevant information and alternatives. A useful learning activity is 

to give students one or more readings and have them make lists of potential issues, points of 

view, and/or alternative solutions. Another activity is to ask small groups of students to 
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brainstorm during class and create similar lists. Selected groups can be asked to share their lists 

with the whole class. The latter activity is particularly useful in classrooms where a significant 

proportion of students exhibits Confused Fact-Finder characteristics, while many students 

operate at Performance Pattern 1 (Biased Jumper) or higher. Students who have already 

developed Step 1 skills can help the Confused Fact-Finder learn to identify relevant information 

and alternatives. 

Step 1 Learning Activities: Begin to Use Evidence Logically to Support Conclusions 

Although Confused Fact-Finders are not sophisticated in their use of evidence, professors can lay 

groundwork for future growth by exposing these students to the use of evidence in justifying 

opinions. Once Confused Fact-Finders recognize that they must use their own judgment to 

address an open-ended problem and have developed the ability to identify at least some relevant 

information, they may be ready to begin using evidence or arguments to support their own 

opinion/thesis. Initially, students’ arguments are likely to contain contradictory statements and 

may be poorly organized. Here are several ideas for helping students develop these skills: 

 

 Discuss with students and provide examples of the various types of evidence that might 

be used. Evidence might include facts, descriptions, definitions, opinions, ideas, claims, 

theories, concepts, observations, statistics, values, perceptions, beliefs, influences, or 

effects. Also consider discussing alternative methods for gathering information such as 

reading, seeing, hearing, touching, feeling, experiencing, interacting, and thinking. 

 

 Provide students with well-written examples showing the style of argument you would 

like them to use. First have students read the examples to identify the opinion/thesis and 

supporting evidence. Then for a different problem, ask students to create a list of 

evidence, form their own opinion/thesis, and use their list to write their own paper. 

Appendix D-3 provides an example of learning activities aimed at identifying and 

applying evidence in the form of a model applied to case information (see, in particular, 

“Session #2: Apply Porter’s Five Forces (Kirkland Sandwich” in Appendix D-3). 

 

 Encourage students to brainstorm with other people (such as students in the class) to 

expand the body of evidence and arguments they consider. See, for example, “In-Class 

Activity: Worksheet and Peer Discussions” in Appendix D-1. 

 

 Lead classroom discussions of open-ended problems and provide students with stronger 

critical thinking skills opportunities to articulate ways in which they identify and use 

evidence and arguments. Repeated exposure to a higher level of complexity exhibited by 

peers can be a powerful source of motivation for the Confused Fact-Finder. 

 

 Provide your students with a guide for thinking and writing argumentative essays or refer 

them to a web site that walks them through the process. Below are some web sites that 

might be useful. Caution: Most web sites focus not only on Step 1 skills, but also on Step 

2 and higher skills. Remember that the Confused Fact-Finder can become overwhelmed 

quickly. If needed, scale back the guidance to a manageable level for your students. 
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o http://people.bridgewater.edu/~atrupe/ENG315/process.htm 

o http://www.smith.edu/jacobsoncenter/writingprocess.php 

 

 Professors who teach writing courses usually have considerable experience working with 

students on these skills. Consider consulting writing professors at your school to learn 

some of their tips and tricks. 

Templates for Designing Developmental Questions Aimed at Step 1 Skills 

The following templates might be helpful as you design assignments and conduct classroom 

discussions aimed at helping students build Step 1 skills. (The templates for Steps 1, 2, 3, and 4 

are combined on a single page in Appendix A-4.) 

 

Question Templates for Step 1 Skills 
Identifying Relevant Information: 

 List data or types of information relevant to _________________ 

 Identify relevant information in __________ (a textual passage such as a case, article, 

or piece of literature) 

 Identify or access relevant theories, laws, standards, or rules for __________________ 

 Identify factors or issues related to ________________ 

 Identify various potential points of view or solutions to ________________ 

 Describe arguments in favor of ________________ 

 

Identifying Uncertainties: 

 Describe uncertainties concerning ___________________ 

 Identify and describe uncertainties about the interpretation or significance of 

_____________________ 

 Identify risks associated with ___________________ 

 Describe why there is no single, “correct” way to _____________ 

 Identify reasons why ____________ might change or vary 

 

 

Working With the Biased Jumper to Foster Step 2 Skills 

Review the characteristics of the Biased Jumper (Performance Pattern 1; see Chapter 2 and 

Appendix A-2). Based on available data (presented in Chapter 4), the majority of students exhibit 

Biased Jumper characteristics at the time of graduation from an undergraduate program. Many 

students might fail to move beyond Biased Jumper skills because their educational environment 

penalizes them for moving toward the next higher level of performance, which is negatively 

viewed as "wishy-washy relativism" (the Perpetual Analyzer).  
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Exhibit 3.4 

Developing Step 2 Skills 
 

 
 

 

 
  

Pattern 1: 
Biased 
Jumper

Step 2 
Skills

Pattern 2: 
Perpetual 
Analyzer

Identify and control own 
biases

•Learn about biases and their impact on problem solving

•Brainstorm ideas for identifying and controlling bias

•Develop strategies for removing bias when writing

Evaluate the auality of 
analyses

•Distinguish between evaluating an argument and evaluating people

•Practice explaining why some arguments/evidence are stronger than 
others

•Practice using a rubric to evaluate the quality of analyses

Provide arguments 
for/against alternatives

•Use a table to summarize pros and cons

•Use small group and/or whole class discussions to summarize pros and 
cons more thoroughly

Qualitatively evaluate 
evidence

•Explore questions about the quality of evidence used

•Evaluate the degree of support provided by evidence

Identify and analyze 
assumptions

•Define and explain purpose of assumptions

•Identify and apply criteria for evaluating the quality of assumptions

•Identify assumptions used by others

•Explore implicit assumptions used in an analysis

•Provide students with feedback about their assumptions

Explore/compare/ 
contrast different 

viewpoints/ 
perspectives/theories

•Identify various perspectives for a problem

•Explore concerns and issues for different perspectives

•Assignment: Conflicting Opinions

•Practice approaches for writing comparisons and contrasts

Organize information into 
meaningful categories

•Distinguish between different purposes for organizing information

•Use concept mapping (or mind mapping)

•Use readings/other resources to identify meaningful categories

•Apply various techniques for organizing information

Step 2 Skills and Examples of Learning Activities 
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Assignments and classroom discussions often encourage students to simply state and defend their 

opinions, so they become comfortable looking only for evidence that supports their opinions. 

Students need encouragement to take the time necessary to develop Step 2 skills and more fully 

explore open-ended problems. At the same time, Biased Jumpers are likely to exhibit poor 

performance if professors ask them to perform tasks that are clearly beyond the reach of their 

cognitive complexity. For example, students may perform abysmally if asked to modify the tone 

and content of a written communication to meet the needs of a particular audience (Step 3). 

These students usually need many opportunities to practice and develop Step 2 skills. Below are 

descriptions of learning activities that focus on those skills. 

Step 2 Learning Activities: Identify and Control Own Biases 

Biased Jumpers tend to look at problems superficially, rather than complexly and broadly. They 

are likely to approach an open-ended problem by stacking up evidence to support their 

preconceived notions without giving careful consideration to viable alternatives. Alternatively, 

they may view coursework as a game in which it is their job to figure out what the professor 

wants and then to stack up evidence to support that position. They often ignore or discount 

information that contradicts their position. Biased Jumpers believe that it is sufficient to simply 

stack up evidence to supports their opinion and may be unaware that this approach is biased. At 

the same time, they might readily accuse others of being biased. 

 

Classroom discussions can be quite useful in helping Biased Jumpers recognize their biases. 

Traditional-age undergraduate students, in particular, tend to exhibit openness to new 

information and tolerance for others’ ideas. Thus, they are often interested to learn during class 

discussions that her peers hold a variety of opinions and have different ways of talking about and 

interpreting a problem. Below are some techniques that can help students learn to recognize and 

begin to control for their biases: 

 

 Ask students to research definitions for the term “bias” and to identify biases that other 

people might hold. 

 

 Conduct classroom discussions about the effects of preferences and preconceived notions 

when interpreting and using information. [Note: I find that students may be unwilling to 

admit their “biases,” but are usually willing to discuss their “preferences.”] 

 

 Have students read and identify potential biases in a reading (e.g., an article or a peer’s 

paper). 

 

 Ask students to brainstorm about ways to (1) identify and (2) control for biases. 

 

 After students have written a paper in which they take a position on an issue, have them 

write a paper in which they take an opposing position. Biased Jumpers have difficult with 

this task; they tend to use pejorative language or otherwise discount the opposing view. 

 

 Embed a question about biases in a larger problem. For an example, see question E in 

Janet Baker’s Residence Decision in Appendix C-2. 
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 Have students develop strategies to remove bias when writing. For example, read and 

apply various parts of Wikipedia’s pages on biases. For example: 

o Neutrality and bias: en.wikipedia.org/wiki/WP:NPOV#Bias 

o Words that introduce bias: en.wikipedia.org/wiki/Wikipedia:Words_to_avoid 

o Guidelines for writing about controversial topics: 

en.wikipedia.org/wiki/Wikipedia:Guidelines_for_controversial_articles 

Step 2 Learning Activities: Evaluate the Quality of Analysis 

Biased Jumpers tend to sound very democratic, arguing that “everyone is equal.” However, they 

often fail to understand that human beings can be viewed ideally as equals, but that individual 

opinions are not necessarily equal. Their democratic tendencies, driven by their inability to 

recognize qualitative differences among arguments or objectively evaluate their own opinions, 

sometimes lead them to view professors as “unfair” or “opinionated.” This occur most often 

when they are challenged about their beliefs or when grades depend on the quality of their 

arguments. 

 

Biased Jumpers fails to fully understand that experts (including professors) generally reach 

conclusions through a complex process of identifying and interpreting evidence from a variety of 

legitimate perspectives. However, Biased Jumpers don’t have those skills. They need to work on 

developing complex skills for exploring open-ended problems and considering alternative 

interpretations of relevant information. Professors can foster student development by helping 

them understand that some opinions or evaluations of information are stronger or weaker than 

others. Here are some learning activities to assist in this development: 

 

 Have students write an essay and/or hold a classroom discussion about the following 

question: “Why is evaluating an argument different than making a judgment about a 

person?” Biased Jumpers often believe that different viewpoints arise solely because of 

personal characteristics (e.g., upbringing, intentional bias, or individualism), so they are 

more likely than others to take criticisms of their work personally. This learning activity 

is designed to help reduce students’ negative emotional responses to the evaluation of 

their work. 

 

 Provide students with readings (e.g., student papers or articles) which take the same 

position on an issue, but where one reading provides stronger support than the other. The 

difference between readings should be qualitative to avoid the Biased Jumper’s tendency 

to focus only on quantitative factors such as the number of arguments presented. Have 

students identify which reading provides stronger support and explain why. It would be 

best for students to address this task as a homework problem and then address it again in 

small group and/or whole class discussions. 

 

 Have students perform a task similar to the preceding one, except that the two readings 

take different positions on an issue. For an example of this type of assignment, see 

Appendix D-3, “Session #2: Apply Porter’s Five Forces (Kirkland Sandwich),” which 

requires students to use information from articles for and against application of Porter’s 

Five Forces model to analyze a business situation. Biased Jumpers tend to argue that the 
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reading with which they agree is the one having stronger support, so students who 

disagree with the stronger argument might not recognize its strengths. 

 

 Have students use a rubric to evaluate the quality of one or two readings (e.g., student 

papers or web articles). This activity could be combined with one of the preceding two 

activities. Or, have students evaluate a peer’s paper or self-evaluate their own papers. 

Examples of rubrics/grading criteria designed for individual assignments can be found in 

Appendix D-1 (Self-Evaluation Rubric: Huber & Company), Appendix D-2 (Self-

Evaluation Rubric: Koch & Soderstrom), Appendix D-2 (Grading Rubric: Kirkland 

Sandwich), and Appendix D-4 (Grading Rubric: Paukovich), In general, Biased Jumpers 

tend to over-rate their own work; they are likely to be more objective when evaluating 

someone else’s work. 

 

 Use a rubric to evaluate and provide feedback on your students’ responses to an open-

ended problem. Presenting students with a set of scoring guidelines reduces the Biased 

Jumper’s tendency to believe that the professor’s evaluation of her work is biased and 

also provides her with more explicit guidance for ways she can improve her work. 

Step 2 Learning Activities: Provide Arguments For/Against Alternatives 

When required to identify pros and cons (or advantages/disadvantages or strengths/weaknesses) 

for alternatives in an open-ended problem, Biased Jumpers tend to recast the question and 

provide pros for the alternative they prefer and cons for the other alternative(s). Students need 

considerable practice analyzing and presenting as objectively as possible the pros/cons, 

advantages/disadvantages, or strengths/weaknesses of each alternative in an open-ended 

problem. 

 

One way to help students build this skill is to have them create a table such as the one shown in 

Exhibit 3.5, in which they must explicitly list both the pros and the cons for each alternative. 

Students may be asked to construct this table individually as a homework task, and then expand 

the table during class in small groups. A whole-class discussion might help students complete the 

table even more thoroughly. For an example of this type of worksheet, see “In-Class Activity: 

Worksheet and Peer Discussions” in Appendix D-1. 

 

Exhibit 3.5 

Pro and Con Table 

 Pros/Advantages/Strengths Cons/Disadvantages/Weaknesses 

Alternative/Option/ 

Viewpoint #1 

 

 

 

 

Alternative/Option/ 

Viewpoint #2 

 

 

 

 

Etc.   
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To increase student motivation to address both pros and cons, ensure that grading criteria require 

a balanced set of arguments. See examples in Appendix D-2 (criterion 2.1) and Appendix D-4 

(criteria 4 and 5). 

Step 2 Learning Activities: Qualitatively Evaluate Evidence 

Biased Jumpers tend to believe that individual pieces of evidence either support or do not 

support an argument. They need to learn that some pieces of evidence are stronger than others 

and that a single piece of evidence might have multiple interpretations. Here are learning 

activities related to the evaluation of evidence: 

 

 Fully explain your own thought processes in evaluating examples of evidence. [Note: It 

can be surprisingly difficult for professors to fully describe their own thought processes. 

Some practice may be necessary before you are able to do this in a way that is 

comprehensible for your students.] 

 

 Ask questions such as the following about the evidence students use when addressing an 

open-ended problem:  

 

o Is this evidence absolutely true/certain? Why or why not? 

o Would everyone agree with the interpretation of this evidence? Why or why not? 

o If this evidence or interpretation is true, then what else must also be true? 

o How could we go about evaluating the quality of this piece of evidence? 

o What makes some evidence stronger or weaker than other evidence? 

 

 Help students practice evaluating the degree to which evidence supports an argument by 

conducting the activity shown in Exhibit 3.6. 

 

Exhibit 3.6 

Learning Activity: Evaluate Degree of Support  
Present students with one or more pieces of evidence related to an argument, or have students identify 

pieces of evidence. Evidence might take a variety of forms, including facts, opinions, ideas, claims, 

theories, concepts, observations, statistics or other data, values, perceptions, or beliefs.  

 

For each piece of evidence, ask students to indicate on the line below how much support the evidence 

provides for the argument, and have them explain the reasons for their choices. Also ask students to 

evaluate the degree of support for all of the evidence taken together. Hold small or large group 

discussions about the students’ choices. 

 

Draw a figure such as the following on the board and have students mark their ratings. Then have 

students discuss reasons for their differences in ratings. 

 No Moderate High 

 Support Support Support 

 | | | | | | | | | | | 

 | | | | | | | | | | | 

 0 1 2 3 4 5 6 7 8 9 10 
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Step 2 Learning Activities: Identify and Analyze Assumptions 

The identification and analysis of assumptions are difficult skills to develop. Biased Jumpers are 

likely to develop this skill more readily when focusing on other peoples’ rather than their own 

assumptions. Below are several learning activities to help develop these skills. 

 

 Ask students to research definitions for the term “assumption” and to explain why 

assumptions are needed. Here is a possible definition and explanation:  

 

Assumptions are hypotheses, suppositions, conjectures, assertions, presumptions, 

beliefs, or premises that are taken for granted or that lie behind an argument. 

Assumptions are made because of uncertainties; the “truth” cannot be known or 

proven. 

 

Also ask students to distinguish between: (a) implicit and explicit assumptions and (b) 

assumptions and assertions. 

 

 Ask students to develop criteria for evaluating the quality of assumptions, or provide 

them with the following list: 

 

Better assumptions are more reasonable, logical, comprehensive, plausible, likely, 

rational, impartial, objective, justified, credible, or believable. 

 

Have students address this task as a homework problem and then address it again in small 

group and/or whole class discussions. 

 

 Ask students identify assumptions that other people might hold about an open-ended 

problem. It is usually easier for students to identify others’ assumptions than to identify 

their own. 

 

 Provide students with two readings (e.g., student papers or articles) in which the authors 

make different assumptions related to an open-ended problem. Have students identify the 

explicit and implicit assumptions made and then discuss the quality of each assumption. 

This activity might be performed as individual homework, small group discussion, and/or 

whole class discussion. 

 

 During class discussion about an open-ended problem (or when reviewing students’ 

papers), identify situations in which students make implicit assumptions. Ask follow-up 

questions such as these: 

 

o What assumption are you making?  

o Is this assumption always true?  

o If this assumption is true, then what else must also be true?  

o How might you justify this assumption?  

o What arguments might be made against this assumption? 
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 Provide students with feedback about their assumptions. For an example, see “Memo to 

Students About Their Performance” in Appendix C-6. 

Step 2 Learning Activities: Explore/Compare/Contrast Different 

Viewpoints/Perspectives/ Theories 

Biased Jumpers recognize that different viewpoints/perspectives exist, but they believe that 

differences arise solely because of personal characteristics such as upbringing, intentional bias, 

or individualism. These students need to develop a deeper understanding of possible reasons 

behind different viewpoints, which will improve their ability to associate different viewpoints 

with assumptions and biases. Below are several learning activities to help build these skills. 

 

 Have students identify as many perspectives as possible related to an open-ended 

problem. Perspectives can relate to any type of grouping that is meaningful to the 

problem, such as categories of people, cultures, societies, roles, races, genders, 

hierarchies, theories, concepts, ideas, beliefs, attitudes, physical locations, time, 

disciplines, values, and emotions. Give this task to students as a homework assignment, 

and then have them expand their lists through small or large group discussions. 

 

 Have students evaluate the concerns and issues that are relevant for various people, 

organizations, or groups (sometimes called stakeholders) related to a problem. Ask 

questions such as these: 

 

o How would other people, organizations, or groups respond to this problem? 

o What influences how you respond to this problem? 

o What would influence how others respond? 

o How might people who disagree about this problem argue their cases? 

 

 Have students identify assumptions and/or biases for more than one perspective related to 

an open-ended problem. Give students a reading assignment or case that presents 

conflicting opinions, such as the ones shown in Appendix C-1, Appendix D-2, and 

Appendix D-4. Ask students to explore the conflicting opinions (see the requirements for 

Step 2 skills in Appendix C-1). 

 

 Different perspectives often arise because of reliance on different theories or models. The 

ability to compare and contrast theories/models requires practice. Start by having students 

explore arguments for and against a particular model (e.g., see “Session 2: Apply Porter’s 

Five Forces” in Appendix D-3), and then have students simultaneously explore more than 

one theory/model. Give students many opportunities to practice this skill. Consider 

encouraging students to use one or more of the following web sites for further assistance: 

 

o http://writingcenter.unc.edu/handouts/comparing-and-contrasting/ 

o http://leo.stcloudstate.edu/acadwrite/comparcontrast.html 

o http://www.hunter.cuny.edu/rwc/repository/files/the-writing-process/Rhetorical-

Strategies/comparison-and-contrast.pdf/view?searchterm=comparison 
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Step 2 Learning Activities: Organize Information into Meaningful Categories 

Biased Jumpers typically do not believe that they have difficulty organizing information because 

they think about information rather simplistically and ignore contradictory information. More 

full development of Step 2 skills enables consideration of a much wider and richer set of 

information, which can lead to organizational difficulties. How should all of this information be 

organized to make it even more meaningful? Here are several ideas for helping students with this 

skill: 

 

 Discuss with students the similarities and differences between organizing information to 

help you think about it and organizing information for presentation to others (such as a 

written paper or oral presentation). 

 

 Demonstrate and have your students practice concept mapping (or mind mapping). Here 

is a web site with information about this technique: 

 

o users.edte.utwente.nl/lanzing/cm_home.htm 

 

Students can also practice concept mapping using one or more of the following software 

tools: 

 

o Inspiration (http://www.inspiration.com/) 

o Microsoft Visio (https://products.office.com/en-us/Visio/flowchart-software) 

 

 Depending on the types of open-ended problems in your course, consider demonstrating 

and having your students practice a variety of techniques for organizing information such 

as Venn diagrams, bar and line graphs, pie charts, tree diagrams, fishbone diagrams, 

information-gathering matrices, and organizational charts. The pro/con table shown in 

Exhibit 3.5 can also be used as an organizing tool. Consider giving your students a 

worksheet to help them plan and organize their work (for examples, see “In-Class 

Activity: Worksheet and Peer Discussions” in Appendix D-1 and “Worksheet for 

Assessing the Situation” in Appendix D-3). 

 

 Ask students to identify the larger context(s) for an open-ended problem and discuss the 

contextual implications for evaluating and organizing information. Here are examples of 

contexts:6 

 

o Cultural/Social: Group, national, ethnic behavior/attitude 

o Scientific: Conceptual, basic science, scientific method 

o Educational: Schooling, formal training 

o Economic: Trade, business concerns costs 

o Technological: Applied science, engineering 

o Ethical: Values 

                                                 
6 Source: Washington State University, College of Arts and Sciences, Guide to Rating Integrated and Critical 

Thinking Matrix [online], available at http://libarts.wsu.edu/genstudies/undergraduate/ctguide.asp [Accessed April 

16, 2016]. 
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o Political: Organizational or governmental 

o Personal Experience: Personal observation, informal character 

 

 Here is an additional web site that could help your students explore methods for 

organizing information:  

o https://www.irmi.com/articles/expert-commentary/how-to-organize-information 

Templates for Designing Developmental Questions Aimed at Step 2 

Skills 
The following templates might be helpful as you design assignments and conduct classroom 

discussions aimed at helping students build Step 2 skills. (The templates for Steps 1, 2, 3, and 4 

are combined on a single page in Appendix A-4.) 

 

Question Templates for Step 2 Skills 
Interpreting Information From Multiple Viewpoints: 

 Describe the pros and cons (or advantages/disadvantages, or strengths/weaknesses) of 

________________ 

 Analyze the costs and benefits of ______________ 

 Explain how ambiguities affect your analysis of ____________ 

 Identify assumptions associated with _____________ (a point of view or alternative) 

 Interpret ________________ from the viewpoint of _______ 

 Appropriately use _______ (a technique) to analyze _______ 

 Objectively evaluate _____________ information 

 Explain how alternative solutions might affect __________ (one or more individuals, 

organizations, groups, or other stakeholders) 

 Analyze the quality of information and evidence related to _________________ 

 Identify own biases and explain how those biases were controlled when ___________ 

 Identify the effects of ___________ on ___________ 

 

Organizing Information: 

 Develop meaningful categories for analyzing information about ______________ 

 Organize the various aspects of _______________ to assist in decision making 

 

 

Working With the Perpetual Analyzer to Foster Step 3 Skills 

Review the characteristics of the Perpetual Analyzer (Performance Pattern 2; see Chapter 2 and 

Appendix A-2). Perpetual Analyzers are able to present coherent descriptions of a problem, 

identify issues associated with multiple perspectives, and present logical and qualitative analyses 

of evidence. On the other hand, they often exert significant energy trying to maintain balance, 

which conflicts with choosing and justifying one solution as superior to other solutions. This can 

cause Perpetual Analyzers to jeopardize class discussions that focus on resolving problems. For  
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Exhibit 3.7 

Developing Step 3 Skills 
 

 
 

 

 
 

  

Pattern 2: 
Perpetual 
Analyzer

Step 3 
Skills

Pattern 3: 
Pragmatic 
Performer

Clarify most important 
issues, risks, evidence, 

stakeholders, etc.

•Identify and explain why some information or issues is most important in 
the current situation

•Practice ranking information and issues

Select and justify 
reasonable assumptions

•Clarify the importance of assumptions and explore the implications of 
incorrect assumptions

•Practice developing and discussing alternative sets of assumptions for a 
problem

Prioritize and clarify 
decision criteria/values 

used

•Distinguish between bias and priority

•Recognize and discuss decision criteria used by others

•Practice using two or more potential sets of decision criteria/values

Discuss consequences 
and implementation 
issues of conclusions

•Adapt content, language, and/or tone to address the needs/concerns of a 
particular audience

•Discuss strategies for writing concisely, while at the same time addressing 
the most important issues

•Divide response into two parts: (1) concise presentation to an audience 
and (2) memo explaining to the professor the process to decide which 
information to include/exclude for the audience

Recognize limitations of 
conclusions

•Identify all limitations, and then prioritize the list for a particular audience

•Discuss characteristics of stronger/weaker communications of limitations

Step 3 Skills and Examples of Learning Activities 



 Chapter 3: Designing Coursework 

 
63 

example, they might argue that they cannot think about the solution to a problem until everyone 

agrees on definitions or until all issues are explored. The biggest difficulty for Perpetual 

Analyzers is their inability to establish priorities or other criteria for evaluating across 

perspectives. Thus, they should be given learning activities that require practicing and 

developing Step 3 skills. Below are descriptions of relevant learning activities. 

Step 3 Learning Activities: Clarify Most Important Issues, Risks, Evidence, 

Stakeholders, etc. 

The earlier section on Step 1 skills included learning activities to help students identify and 

describe uncertainties, and the preceding section on Step 2 skills introduced learning activities to 

help students evaluate the quality of evidence and explore perspectives. Professors often assume 

that, when students learn Step 1 and 2 skills, they also learn how to recognize the most important 

issues, risks, evidence, stakeholders, and so on. However, the ability to establish which 

information or issues are most important—without being unduly biased—requires highly 

complex thinking. Because Perpetual Analyzers have the ability to fully explore information and 

perspectives, they can be taught to pull away from the details and to consider what is most 

important in the overall picture. Here are learning activities to help develop this skill: 

 

 Perpetual Analyzers will benefit from many of the same activities described above for 

Step 1 and 2 skills. But in addition to identification and analysis, they should be asked to 

prioritize information and issues. Ask questions such as the following: 

 

o Which issues are most important in this situation? Why? 

o Which uncertainties or risks absolutely need to be addressed, and which are less 

critical? Why? 

o Which evidence is strongest? Why? 

o In which areas is additional evidence necessary (as opposed to desirable)? Why? 

 

 Demonstrate and have your students practice ranking the issues, uncertainties/risks, and 

evidence for open-ended problems. For an example, see “Session #3: Conclusions” (part 

3) in Appendix D-3. 

 

 Have students explain why the rankings is expected to vary across different situations/ 

contexts. 

Step 3 Learning Activities: Select and Justify Reasonable Assumptions 

Perpetual Analyzers have difficulty settling on a set of assumptions when addressing an open-

ended problem because of concerns that no set of assumptions is perfect. They can see the 

strengths and weaknesses of different choices, causing their decision making to become 

“frozen.” Learning activities such as the following can help students select and justify a 

reasonable set of assumptions: 
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 Ask students to address questions such as these:  

 

o Which assumptions have the biggest influence on conclusions in this problem? 

o How important is the solution to this problem, and what does that importance 

imply about the importance of assumptions? 

o What does it mean for an assumption to be reasonable versus unreasonable? 

o What is the worst that can happen if it turns out that this assumption (or set of 

assumptions) is incorrect? 

o For this problem, which criteria are most important for evaluating assumptions? 

 

 Have students practice identifying two or more potential sets of assumptions for an open-

ended problem. Then have students discuss how different sets of assumptions affect 

conclusions. By identifying more than one set, Perpetual Analyzers will probably be less 

concerned about perfection. 

Step 3 Learning Activities: Prioritize and Clarify Decision Criteria/Values Used 

Perpetual Analyzers tend to think more like professors than like students having less complex 

critical thinking skills. They generally know that they must make a decision, and they are eager 

to obtain the professor’s guidance. Below are learning activities to help students establish and 

use reasonable decision criteria/values for reaching well-justified conclusions to open-ended 

problems. 

 

 Ask students to compare and contrast the terms bias and priority. Perpetual Analyzers 

often believe that establishing priorities is the same as being biased. Help them 

distinguish between these two aspects of critical thinking and, thus, reduce their 

reluctance to choose one alternative over another. 

 

 Perpetual Analyzers “can’t see the forest for the trees.” With a little guidance, they can 

learn to back away from the details and consider overarching issues. Consider modeling 

the process you use to develop priorities/values/criteria/guidelines/ frameworks for 

choosing across viable alternatives. Or, have students read articles in which authors 

explicitly apply criteria. Have students identify the criteria used and discuss their 

reasonableness for the situation. 

 

 Give students assignments/cases that contain information about decision criteria, and 

require them to identify and apply the criteria when reaching conclusions. For examples, 

see “Self-Evaluation Rubric: Koch & Soderstrom” (criterion 3.1) in Appendix D-2 and 

“Grading Rubric: Kirkland Sandwich” (criterion 6.1) in Appendix D-3. 

 

 Ask students to practice identifying two or more potential sets of decision criteria/values 

for an open-ended problem. Then have students discuss how different criteria lead to 

different conclusions. Also ask students to consider circumstances in which different sets 

of decision criteria/values might be more important than others. 
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Step 3 Learning Activities: Discuss Consequences and Implementation Issues of 

Conclusions 

Step 3 skills include incorporating the concerns and needs of others in plans for communication, 

implementation, or action. This means that students must not only satisfy themselves that their 

conclusions are appropriate, but they must also be prepared to persuade other people, 

organizations, or groups. To be persuasive, students must thoroughly analyze others’ needs and 

likely reactions (a Step 2 skill) and consider how best to communicate consequences and 

implementation/action plans (a Step 3 skill). Perpetual Analyzers typically want to demonstrate 

all of their analyses and thought processes when communicating or working with others. They 

need to learn to focus on prioritizing the information presented to a given audience. Here are 

some learning activities to address this skill: 

 

 Ask students to visualize and address the needs/concerns of a particular audience when 

writing about an open-ended problem. This might mean adapting the content, language, 

or tone of a written document, including the modification of implementation/action plans 

to reduce resistance (which might entail one or more compromises). 

 

 Some audiences, such as business managers, require written communications to be as 

concise as possible. Provide students with examples and discuss strategies for writing 

concisely, while at the same time addressing the most important issues. 

 

 Consider dividing the written assignment into two parts. In the first part, have students 

provide a written communication addressing the concerns and needs of a particular 

audience. In the second part, have students write a memo to the professor explaining how 

they deciding which information to include/exclude in the first part. This type of 

assignment reduces the Perpetual Analyzer’s tendency to include all analysis in the first 

communication. It also provides the professor with more information about students’ 

critical thinking skills, which can be useful when assessing their performance (see 

Chapter 4). In particular, this assignment design can help professors determine whether a 

student’s recommendations are supported by thorough analyses. For an example, see 

“Improving Assignment Design: Segment Reporting” in Appendix C-5 gives students an 

opportunity to practice prioritizing information for a particular audience. 

Step 3 Learning Activities: Recognize Limitations of Conclusions 

Perpetual Analyzers often come across as “wishy-washy” because they tend to explain too much 

about their analyses, including all of their concerns about limitations such as missing 

information, questionable evidence and assumptions, uncertain priorities, and so on. These 

students need to learn how to identify and communicate only the most important limitations that 

are likely to be of concern to others. Here are ideas for helping students develop this skill: 

 

 For an open-ended problem, ask students to list all of the limitations they can think of 

regarding the information, analyses, decision criteria, circumstances, uncertain outcomes, 

restrictions/constraints, etc. Then have students prioritize the list and decide which 

limitations are critical for communication to a particular audience. 
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 Give students readings in which authors demonstrate strong/weak communication of 

limitations. Have students discuss what makes each presentation about limitations 

stronger/weaker. 

 

 Include the communication of implications and/or limitations in grading rubrics. For 

examples, see criterion 3.2 of “Self-Evaluation Rubric: Koch & Soderstrom” in Appendix 

D-2 and criterion 9 of “Grading Rubric: Paukovich” in Appendix D-4. 

 

Note: In typical undergraduate classrooms, which are dominated by Biased Jumpers and 

Confused Fact-Finders, professors may not wish to devote significant classroom time to the 

developmental needs of Perpetual Analyzers. However, professors might consider meeting 

individually with students having stronger skills or providing them with more detailed, higher-

level written feedback on their work. 

Templates for Designing Developmental Questions Aimed at Step 3 Skills 

The following templates might be helpful as you design assignments and conduct classroom 

discussions aimed at helping students build Step 3 skills. (The templates for Steps 1, 2, 3, and 4 

are combined on a single page in Appendix A-4.) 

 

Question Templates for Step 3 Skills 
Prioritizing and Concluding: 

 Develop and use reasonable guidelines for drawing conclusions regarding 

_______________ 

 Assess the amount of uncertainty (or degree of risk) of ____________________ 

 Objectively consider ________ when making a decision about __________ 

 Prioritize ________________ 

 Consider ________________ in reaching a conclusion 

 Develop reasonable recommendation for _________________ 

 Address the costs and benefits of _____________ in reaching a conclusion about 

___________ 

 Develop reasonable policies for ________________ 

 Develop an effective plan for addressing _____________ 

 

Effectively Involving Others in Implementation: 

 Take actions to implement the best solution to ____________ 

 Organize ____________ (a communication) so that it is meaningful to the receiving 

party 

 Communicate ___________ effectively for _________ (a given setting and audience) 

 

 

Working With the Pragmatic Performer to Foster Step 4 Skills 

Review the characteristics of the Pragmatic Performer (Performance Pattern 3; see Chapter 2 and 

Appendix A-2). In most classes, Pragmatic Performers do not have many classmates who can 
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operate at their level. Accordingly, in-class discussions may not be as valuable for these students 

as for other students. Providing individualized feedback and acting as a sounding board for their 

ideas can be particularly helpful for Pragmatic Performers. These students should be given 

learning activities requiring them to practice and develop Step 4 skills. Below are descriptions of 

learning activities that focus on those skills. 

Step 4 Learning Activities: Address Solution Limitations 

Pragmatic Performers can adequately describe and prioritize limitations of their solution to an 

open-ended problem. However, they tend to focus on “solving” an open-ended problem all at 

once rather than addressing it over time. Accordingly, they tend to ignore potential long-term 

solutions to limitations. When addressing an open-ended problem, ask students to identify ways 

in which limitations might be addressed in the future. For longer assignments, ask students to 

develop a more concrete plan for addressing limitations. 

Step 4 Learning Activities: Systematically Monitor and Reinterpret Information 

Over Time 

Over time, some of the uncertainties related to an open-ended problem become resolved, new 

relevant information becomes available, and new insights arise from existing information. Ask 

students to anticipate these types of changes as they address an open-ended problem. For a 

simplified version, see question G of the Janet Baker assignment in Appendix C-2. You might 

also ask students to establish a plan for monitoring the results of decisions over time. For 

example, business managers often implement performance measures to monitor the results of 

investment decisions. Or, managers might use their experience with one decision to inform 

future decisions. For an assignment example, see question 8 for “Tennant Vintage Trucks 

Version #2: Questions for Different Cognitive Levels” in Appendix C-7. 

Step 4 Learning Activities: Develop Viable Strategies for Generating New 

Knowledge 

The best critical thinkers can articulate a process by which they not only evaluate and reach 

reasonable conclusions from existing information, but they also incorporate in that process viable 

strategies for generating new knowledge, as needed, for important open-ended problems. This 

skill is central to academic or other frontier/cutting-edge research. To help students begin to 

develop this skill, model how you think about research in your field, and have students read and 

discuss academic research and learn about research methods. When writing a thesis or 

dissertation, students should develop a research plan that explains the expected contribution of 

new knowledge. 

Step 4 Learning Activities: Engage in Life-Long Learning 

Life-long learning, also called continuous learning, is the active seeking of knowledge. This 

approach to learning is proactive; instead of waiting to receive knowledge, the learner displays 

curiosity and adopts a questioning approach. Life-long learning might be more an attitude than a 

skill. Nevertheless, students are more likely to adopt this way of thinking when they have 

developed other Step 4 skills (recall Exhibit 2.8 in Chapter 2). Step 4 skills include recognizing 

that considerable amounts of knowledge are tentative and that new knowledge can be actively  
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Exhibit 3.8 

Developing Step 4 Skills 
 

 
 

 

 
 

  

Pattern 3: 
Pragmatic 
Performer

Step 4 
Skills

Pattern 4: 
Strategic 

Revisioner

Address solution 
limitations

•Identify ways to address limitations in the future

•Develop a plan for addressing limitations

Systematically monitor 
and reinterpret 

information over time

•Anticipate future changes that might reduce current uncertainties

•Establish plans to monitor decision results over time

Develop viable 
strategies for 

generating new 
knowledge over time

•Read and discuss academic research and learn about research 
methods

•Develop a research plan

Engage in life-long 
learning

•Discuss the nature of knowledge and learning

Step 4 Skills and Examples of Learning Activities 
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sought. More importantly, these skills include methods and techniques for addressing significant 

limitations and generating new knowledge. Professors can encourage an attitude of life-long 

learning by helping students develop other Step 4 skills and by engaging them in discussions 

about the nature of knowledge and learning. 

Templates for Designing Developmental Questions Aimed at Step 4 Skills 

The following templates might be helpful as you design assignments and conduct classroom 

discussions aimed at helping students build Step 4 skills. (The templates for Steps 1, 2, 3, and 4 

are combined on a single page in Appendix A-4.) 

 

Question Templates for Step 4 Skills 
Acknowledging Limitations: 

 Identify and describe potential future developments in ___________ 

 Describe limitations to a recommendation about __________________ 

 Strategically/proactively consider contingencies and future developments related to 

______________ 

 

Creating and Monitoring Strategies 

 Develop and monitor strategies for ________________ 

 Implement appropriate corrective action for _________________ over time 

 Acknowledge changing circumstances and reconsider ________ (a solution) as 

appropriate 

 Continuously monitor and update _________, as needed 

 Develop strategic uses of _______________ 

 Manage ________________ under changing or unusual demands 

 Apply continuous improvement principles to ___________ 

 

 

Working With the Strategic Revisioner 

Review the characteristics of the Strategic Revisioner (Performance Pattern 4; see Chapter 2 and 

Appendix A-2). Strategic Revisioners are even rarer in the classroom than the Pragmatic 

Performer. These students are great in the classroom because they are more likely than others to 

ask the kind of questions you might ask. As with the Pragmatic Performer, your role with this 

student should include individualized feedback. If possible, help these students find ways to 

practice their skills in research projects and practical professional settings. 

Addressing Diverse Performance Patterns in a Classroom 
The preceding discussions presented ideas for teaching critical thinking skills for each critical 

thinking performance pattern, one at a time. Classrooms are usually populated by students 
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exhibiting a range of performance patterns. 7 How can you address the developmental needs for 

a diverse group of students? Several strategies are discussed below. 

Coordinate Critical Thinking Skill Development Across the Curriculum 

An efficient approach for addressing students’ developmental needs is to coordinate critical 

thinking across the curriculum. Professors could focus on less complex skills early in the 

curriculum, and then increase complexity as students advance through a program. For a typical 

undergraduate program, introductory courses could focus primarily on Step 1 skills. 

Intermediate-level courses could then concentrate more heavily on Step 2 skills, and students in 

advanced courses might be ready to address Step 3 skills. Keep in mind that students are unlikely 

to develop skills if they are given tasks more than one level higher than their current 

performance. If a significant proportion of students operate as Confused Fact-Finders in an 

intermediate-level course, then they need to focus primarily on Step 1 skills; asking those 

students to address Step 2 tasks will probably frustrate both the students and the professor. In 

addition, programs need to allow sufficient opportunities to practice new skills. It might take as 

long as two years for students to develop strong Step 2 skills. For sequential development across 

a program to be successful, the earlier courses must set the stage for development in the later 

courses. Assessments could be used in key courses across the curriculum to monitor student 

progress and provide professors with information for evaluating the reasonableness of targeted 

skills. 

Focus on the Ideal Critical Thinking Level for a Course 

In most college programs, the development of critical thinking skills is not explicitly 

coordinated. Individual professors make decisions about which, if any, critical thinking skills to 

address in their courses. One approach in this setting is for the professor to decide upon the level 

of critical thinking skills that students in a particular course should be capable of addressing. 

Professors who adopt this approach often want to ensure high standards for their course, which 

means that the targeted critical thinking level is likely to be set at a high level. Accordingly, a 

significant proportion of students may be incapable of strong performance. This approach might 

be particularly useful for “weeding out” students with weaker skills and ensuring that students 

who successfully complete the course have achieved a given standard. It also allows the 

professor to concentrate on the developmental needs of students having stronger skills. On the 

other hand, the professor might need to consider whether this approach is ethical. What are the 

professor’s responsibilities to students who are admitted to the course having weaker skills? Do 

the college, program, and/or individual professor have obligations to meet these students at their 

own developmental level? Of course, these questions could also be asked about obligations to 

students having stronger skills. 

Focus on the Average Critical Thinking Level in a Course 

Another approach for the individual professor is to focus upon critical thinking skills for the 

“average” student in a course. The professor could use assessments to determine the typical 

distribution of performance patterns and then focus on the middle of the distribution. Particularly 

                                                 

7 To identify the performance patterns in your classroom, you could use assessments as 

illustrated in Chapter 4. Alternatively, you could rely on the average levels of performance at 

different age levels based on reflective judgment research, as discussed in Chapter 4. 
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if the distribution of performance patterns in a course is fairly narrow, this approach might 

address the developmental needs of most students. However, the needs of students in the tails of 

the distribution might be ignored. 

Focus Simultaneously on a Range of Critical Thinking Levels in a Course 

Still another approach is for the professor to simultaneously address a range of critical thinking 

skills in an individual course. Students can be given assignments such as Janet Baker’s 

Residence Decision in Appendix C-2, which address multiple critical thinking skill levels. 

Additional examples are provided in Appendices C-5, C-6, and C-7. Appendix A-5 explains how 

to construct and use this type of assignment.  

 

Simultaneously addressing multiple skill levels provides two major benefits. First, providing 

students with a list of increasingly complex questions gives students guidance to help them 

perform at the upper end of their capabilities.8 Second, assignments that address the full range of 

skills in Steps for Better Thinking typically provide better assessment information about 

students’ performance patterns (discussed further in Chapter 4).  

 

The major drawback of using this type of assignment is the student/classroom time and grading 

effort they require. Professors do not always wish to give students long assignments or hold 

lengthy discussions on a single problem. To address this concern, professors can provide 

students with this type of multi-step problem only periodically during a course. Other 

assignments can focus more narrowly on one or two skill levels. For example, a series of short 

assignments on uncertainties would be appropriate if many students in the course lack Step 1 

skills. A series of short assignments focusing on one or more Step 2 skills might be appropriate if 

most students already exhibit Step 1 skills. 

Explicitly Using Steps for Better Thinking With Students 
As shown in this chapter, professors can use Steps for Better Thinking to guide the development 

of critical thinking skills in their courses. Professors can use the model for course design whether 

or not they explicitly introduce it to students. However, I have found that students often respond 

well to the explicit introduction of this model, particularly in courses where critical thinking 

skills are addressed heavily. Students appreciate receiving explicit guidance about critical 

thinking expectations, which can be communicated through the model and also through use of a 

grading/assessment rubric (see Chapter 4). A rubric can also be used for student self-evaluations 

or for peer evaluations. 

Grading Critical Thinking Performance 
Questions exist about the effect of grades on student motivation and performance. Many 

professors believe that critical thinking performance must be graded to motivate greater student 

effort. However, it is possible that grades might inhibit performance. Students want to perform 

well on a critical thinking assignment; they want to demonstrate this capability. However, recall 

that the development of critical thinking skills includes adopting new ways of looking at the 

                                                 
8 Many professors are concerned about providing too much structure, which they believe may prevent students from 

exhibiting skills on their own. For a discussion of this issue, see the later section in this chapter, “When Should We 

Remove the Scaffolding?” 
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world. The pressure of grades might prevent at least some students from taking necessary risks; 

they might adopt a more conservative stance, which means using the skills with which they are 

comfortable.9 In addition, questions arise about the fairness of grading critical thinking skills 

when professors know that student performance depends on the skills they have when they enter 

a course.10 

 

For development of critical thinking skills, it might be sufficient to grade students’ attempts to 

fully address tasks that require critical thinking. However, professors need to keep in mind that a 

Confused Fact-Finder’s best attempt may be quite poor! It might not be possible to distinguish 

between a paper that was given little effort and a paper written by a student having poor skills. 

 

It might not be possible to distinguish 

between a paper that was given little 

effort and a paper written by a student 

having poor skills. 

 

If you decide to grade student critical thinking performance, consider the following ideas: 

 

 You might be able to reduce negative student emotional reactions by avoiding the term 

“critical thinking.” Consider using the term “open-ended problem” when referring to a 

critical thinking assignment, and the term “judgment” rather than “critical thinking.” 

 

 Tell students that the first major open-ended assignment (preferably very early in the 

course) will be graded only based on (1) their writing quality (such as spelling, grammar, 

and general organization) and (2) their attempt to fully address the assignment.11 Also tell 

students that the first assignment provides an opportunity for them to obtain feedback 

before they submit later assignments, which will be graded. Students are not likely to 

“blow off” the assignment, and they will probably be very interested in the class 

discussion—even more so if the assignment topic is interesting. Students appreciate the 

opportunity to receive written feedback on their work before being graded on it, 

particularly if the feedback includes a rubric that will be used again on later assignments. 

 

 Consider setting the level of an “A” at a level that will challenge most students in the 

course (for example, it might be one level higher than the average performance pattern 

among students in the course). If you are using a rubric for student feedback, tell students 

which level they must achieve to earn an A on critical thinking tasks. 

 

                                                 
9 Thanks to Dave Porter of Berea College for introducing me to these ideas. 
10 Of course, the same is true for other aspects of a course that are graded. These are interesting questions for 

educators to pursue further. 
11 Keep in mind that the quality of student writing and the completeness of their response are functions of their 

critical thinking skills. 
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 Include open-ended questions on exams. These questions might be short, focusing on 

only aspect of a problem. Students often pay close attention to exam content, and failure 

to include open-ended questions on exams can signal to students that critical thinking is 

not important. 

 

Failure to include any open-ended 

questions on an exam can signal to 

students that critical thinking is not 

important 

Supporting Better Student Performance 
Keep in mind that you are asking students to give up their old, comfortable ways of thinking and 

to adopt new beliefs about the world (Chapter 2 and Appendix A-2). Kurfiss (1988, p. 51) 

pointed out that "discrepancies between students' and professors' assumptions about knowledge 

probably account for the major share of the frustration both groups experience when critical 

thinking is required in a course." When you encourage students to develop more complex 

thinking skills, you are challenging their beliefs about how the world works. These shifts in their 

awareness can create discomfort and sometimes generate resistance. Most students need: 

(1) guidance to see alternatives to their current methods and (2) support and motivation to take 

the necessary risks. In addition to monitoring the structure of assignments given to students, you 

can do a wide range of things to support your students’ efforts. Several ideas for providing such 

support are provided below. 

Balance Challenge with Support 

Without adequate challenge, students are unlikely to develop higher complexity competencies. 

However, if students are asked to perform tasks that are too far beyond their current capacities, 

they can become overwhelmed. To balance challenge with support, professors can adopt one or 

more of the following strategies: 

 

 Design assignments that ask students to address specific questions (as illustrated earlier in 

this chapter) 

 Share with students examples of appropriate responses to similar assignments 

 Hold class discussions about similar assignments and model appropriate approaches 

 Share Steps for Better Thinking or another critical thinking model with students and help 

them learn a consistent process for approaching open-ended problems 

 Legitimize students’ discomfort by letting them know that the thinking process is 

complex and messy and that experts (including the professor) struggle 

 Teach students to use a rubric for self-evaluation 

When Should the Scaffolding Be Removed? 

Many professors are concerned that structuring assignments and providing support, as 

recommended in this chapter, can prevent students from learning how to exhibit critical thinking 

skills on their own. Professors want students to perform well at the time of graduation. Given this 
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goal, what level of structure is appropriate? If professors provide structure, when is the best time 

to remove it? 

 

I hypothesize that most professors either fail to provide sufficient structure to begin with, or they 

remove structure too quickly. Students need a substantial amount of practice and scaffolding to 

learn the types of complex skills addressed in this handbook. They begin their learning process 

by mimicking the skills their professor models for them. However, students typically cannot 

exhibit skills on their own, even after successful mimicking, without substantial practice over 

time. For example, students might learn to perform adequately in a given course with 

assignments structured to support higher levels of performance, but perform inadequately when 

the structure is removed or when they move to the next course in their degree program. Only 

with sufficient time and practice will the skills can become embedded in the way students 

respond to open-ended problems. Even more time and practice is needed for students to 

generalize the skills to different contexts (Fischer and Pruyne, 2002; and Fischer and Bidell, 

1998, 478). Thus, many professors should probably spend greater effort designing appropriate 

scaffolding and delay the removal of structure. 

Overwhelmed? 
This chapter introduced numerous ideas for helping students develop critical thinking skills, and 

the teaching task might seem overwhelming. In the box below are ideas for getting started. 

 

To-Do List for Getting Started 
Pick one critical thinking aspect of your class in which students typically have difficulty, and: 

 Quickly gain useful information about students’ critical thinking skills by using the “One-

Paragraph Assignment: Identify and Describe Uncertainties” shown in Exhibit 3.2. 

 Use Steps for Better Thinking to help you analyze what your students must know and do 

to perform well (see Exhibit 1.4). 

 Modify an existing assignment or create a new assignment to give students structure for 

better performance (see Appendix A-5). 

 Work toward giving students improved feedback. 

 Avoid penalizing students for poor performance on skills above reasonable targets for the 

course. 
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Suggested Professor Activities 
The following activities are designed to help you reflect upon and implement the ideas presented 

in this chapter. You may wish to engage in these activities individually or with colleagues. 

 

1. Review the end-of-chapter material contained in one chapter of a textbook you use. See if 

you can find examples of questions that explicitly address each level in Steps for Better 

Thinking. What seems to be the emphasis of questions in the textbook? Given this emphasis, 

what types of skills are students likely to develop? (Remember, if steps are "skipped," it is 

unlikely that the more complex skills will develop.) 

 

2. Identify a textbook problem that addresses only foundation/content knowledge from a course 

you teach. Identify ways you could expand the problem to help students develop more 

complex skills. 

 

3. Identify an open-ended assignment from a course you teach. Using the techniques described 

in this chapter: 

 Using Appendix A-5 as a guide, modify the assignment to ask questions that address 

multiple skill levels. 

 Make a list of support strategies you could use to promote better performance by your 

students. 

 

4. Discuss with colleagues how you might coordinate your educational efforts to provide better 

long-term support for student development across the curriculum. 
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Chapter 4 

Assessing Students’ Critical Thinking Skills 
 

This chapter: 

 Explains why assessment is crucial to educational design 

 Introduces a framework for evaluating the quality of a planned assessment 

 Describes a process for assessing student responses to an open-ended problem 

 Introduces and offers suggestions for using four assessment rubrics 

 Presents research data about performance patterns 

 

Why Is Assessment Crucial to Student Learning? 
Educators constant seek ways to improve what they do. The fact that you are reading this 

handbook suggests that you are interested in learning more about how your students can gain 

critical thinking skills. Nevertheless, educators often view assessment with skepticism. 

Assessment is sometimes seen as a waste of faculty and student time, and it is often deemed a 

necessary evil arising from governmental or accreditation mandates. Given such negative 

attitudes, assessment may be given insufficient consideration in teaching efforts. This is 

unfortunate, because assessment is necessary for designing more powerful learning 

environments. Palomba and Banta (1999, p. 1) captured a more positive view of assessment 

when they described it as “a process that focuses on student learning, a process that involves 

reviewing and reflecting on practice as academics have always done, but in a more planned and 

careful way.” 

 

Assessment is necessary for 

designing more powerful 

learning environments. 

 

Exhibits 1.5 and 1.6, introduced in Chapter 1, provide a useful framework for understanding the 

importance of assessment for student learning. As described in Chapter 2, students’ cognitive 

skills develop sequentially from less complex to more complex. If educational efforts are aimed 

at skills that are either too simplistic or too complex, students are unlikely to develop desired 

critical thinking skills. Professors can use assessment techniques to identify students’ current 

skill levels, determine whether desired student outcomes are reasonable, and then design more 

powerful educational environments. 

Assessment Triangle 
The assessment triangle shown in Exhibit 4.1 provides a theoretical framework for the 

assessment methods introduced in this chapter. A variety of methods may be used to assess 

critical thinking skills. For an overview of alternative methods, see Wolcott (2005). No  
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Exhibit 4.1 

Assessment Triangle 
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assessment method for critical thinking is perfect, but more valid and reliable assessments can be 

achieved through careful design and interpretation. Below are questions to consider when 

choosing an assessment method, along with some of the key choices made for the material 

presented in this chapter. 

Model of Cognition: Steps for Better Thinking 

The assessment triangle is based on a model of cognition, which helps in measuring student 

performance and also suggests ways to improve teaching and learning. Here are some questions 

to consider when choosing a model of cognition (adapted from Pellegrino et al., 2001 and 

Gainen and Locatelli, 1995): 

 

 To what degree is the model based on rigorous empirical studies of learners who have 

characteristics similar to your students (e.g., age, culture, gender)? 

 To what degree does the model describe progression of students' development over time 

and allow differentiation between beginning and expert learners? 

 To what degree does the model facilitate linking of assessment findings to 

recommendations for improved teaching and learning (also called "closing the 

assessment loop")? 

 Is the model sufficiently flexible to meet classroom needs? 

 To what degree does the model allow principled aggregation for different assessment 

purposes? 

 

This handbook relies on Steps for Better Thinking as a model of cognition. The skills in Steps for 

Better Thinking emerge in a developmental, self-scaffolding sequence (see the theoretical 

underpinnings and performance pattern descriptions in Chapter 2). Thus, professors can use 

assessments of students’ performance patterns to identify the next steps in their critical thinking 

skill development. In addition, assessment of the performance patterns can be used to measure 

changes in students’ complexity of thinking over time. The model is also sufficiently flexible to 

be used by individual professors in their classrooms or by others for program assessment. 

 

Unfortunately, assessments of student performance are not as tidy as suggested in Chapter 2. 

Individuals do not operate “at” a single level of performance (see Fischer and Pruyne, 2002). 

Instead, individuals operate within a developmental range. Actual performance levels depend on 

the assessment setting and the amount of support provided for high performance. In addition, 

students often exhibit characteristics of more than one performance pattern as they progress from 

one performance pattern to another. 

Observation: Student Responses to an Open-Ended Problem 

The next corner of the assessment triangle focuses on the types of assessment observations that 

will provide reasonable data. Some assessment methods provide better evidence about critical 

thinking than other methods. Here are some questions to consider when choosing an 

observational form (adapted from Pellegrino et al., 2001 and Gainen and Locatelli, 1995): 

 

 How well will the assessment capture the desired learning outcome(s), especially those 

involving complex knowledge and skills? 
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 What type of student behavior will be used to determine the degree to which outcomes 

have been attained (including students' strengths and weaknesses)? 

 Will the planned method result in a representative sample of student performance? 

 How optimal are the assessment conditions (e.g., motivated respondents, clear and 

understandable format and instructions, physical environment--distractions, time, etc.)? 

 If desired, can comparisons be made (e.g., same students over time or different groups of 

students at the same point in the curriculum)? 

 Will the data collected allow conclusions to be drawn with reasonable certainty? 

 

This chapter discusses the use of student responses to an open-ended problem for assessment. As 

discussed later in this chapter, the quality of the assignment task influences the quality of the 

assessment. In addition, the context within which an assessment is given is likely to influence 

student performance. Although greater control over these factors improves the assessment 

validity and reliability, it is not always necessary to achieve the most valid and reliable results 

for classroom instructional purposes. 

Interpretation: One or More Rubrics 

The final corner of the assessment triangle focuses on the process for interpreting the assessment 

evidence. Here are some questions to consider (adapted from Pellegrino et al., 2001 and Gainen 

and Locatelli, 1995): 

 

 What method(s) will be used to evaluate results? To what degree is the method tied to the 

model of cognition? 

 Are the data rich enough to insure appropriate interpretation? 

 How do the following affect interpretation of assessment results? 

o Context within which the assessment is conducted (see observation) 

o Validity of the assessment method (tied directly to model of cognition?) 

o Reliability of the rating/scoring process 

o To what degree are assessment conclusions supported through triangulation with 

other data? 

 

Theoretically, high validity and high reliability go hand in hand, but this is not always the case. 

For example, data from an objective examination that is machine-scored might be considered 

very reliable, but it might not have high validity for assessment of complex thinking skills. On 

the other hand, an assessment is not very valid if it is extremely unreliable, so both aspects 

should be considered simultaneously, and trade-offs may be needed. 

 

Validity of Steps for Better Thinking is grounded in the model's connection to longitudinal and 

cross-sectional observations of human performance (see Chapter 2). However, the validity and 

reliability of assessments using this model also depend on the assignment design and on the 

quality of methods used to rate student performances. 

 

This chapter introduces four different assessment rubrics, or sets of scoring guidelines for 

assessing performance. The rubrics are adapted from the performance patterns described in the 

reflective judgment model (King and Kitchener, 1994), so they are less subjective than many 

other available critical thinking rubrics. The underlying theoretical and empirical support 
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improves the reliability of assessments. Reliability also depends on the quality of the assessment 

task given to students, the context of the assessment, and the ability of raters to accurately 

recognize performance patterns. With high quality design and properly trained raters, it is 

possible to achieve high degrees of interrater reliability using the rubrics introduced in this 

chapter. However, some faculty members seem to have greater difficulty using these rubrics than 

others. 

Other Assessment Considerations 

In addition to the theoretical issues discussed above, other factors might influence the choice of 

assessment methods. Here are some additional questions to consider (adapted from Pellegrino et 

al., 2001 and Gainen and Locatelli, 1995): 

 

 Does the method conform to legal and ethical standards for conduct of research on human 

subjects, if applicable? 

 Does the method provide benefit for all participants, especially students and faculty most 

directly involved (e.g., performance feedback to students)? 

 How feasible is the method, given existing time and other resources? 

 Is the method needed to meet governmental, institution, or other requirements (e.g., that 

one or more assessment methods be nationally-normed)? 

Process for Assessing Student Responses to an Open-Ended Problem 
Exhibit 4.2 summarizes the steps in an assessment process for evaluating student responses to an 

open-ended problem. Below are recommendations and discussions of some of the issues to be 

considered at each step. 

1. Decide on the Skill(s) to Be Assessed 

Most of the assessment methods discussed in this chapter assume that the goal is to determine the 

students’ performance patterns within Steps for Better Thinking (as described in Chapter 2). 

Assessing the full range of skills is desirable when you want to measure the distribution of 

students’ skills for reasons such as these: 

 

 Identify student critical thinking levels for the purpose of designing more appropriate 

learning activities in a course (per Chapter 3) 

 Measure the distribution of student critical thinking levels at a point in the curriculum for 

program planning purposes 

 Establish the distribution of student critical thinking levels at one point in the curriculum 

for comparison with the distribution at another point in the curriculum 

 Develop data for reporting to others (e.g., as part of a formal program or college-wide 

assessment plan) 

 

Although not addressed fully in this chapter, assessment plans do not necessarily need to be 

aimed at the entire range of skills in Steps for Better Thinking. Sometimes professors in a course 

want to conduct a quick assessment to get a general idea about students’ critical thinking skills. 

An example is the “One-Paragraph Assignment: Identify and Describe Uncertainties” shown in 

Chapter 3, Exhibit 3.2. Other times, professors may want data about only a particular skill. 
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Exhibit 4.2 

Process for Assessing Student Responses to an Open-Ended Problem 
 

 
 

1. Decide on the Skill(s) to Be Assessed

2. Establish the Desirable Degree of Validity and Reliability

3. Design or Adopt an Appropriate Open-Ended Problem

4. Plan the Assessment Context

5. Choose Assessment Rubric(s)

6. Collect Student Responses

7. Perform Assessments

8. Provide Students With Feedback

9. Summarize, Interpret, and Report Assessment Findings

10. Use Assessment Findings for Improved Teaching and Learning

11. Consider Ways to Improve Future Assessments
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2. Establish the Desirable Degree of Validity and Reliability 

In general, greater time and effort are needed to achieve higher validity and reliability. 

Assessment data that will be used for course planning purposes probably do not need to be as 

valid or reliable as data that will be used for reporting to others. Choose the degree of validity 

and reliability you need, after taking into account resources and time available for the 

assessment. 

3. Design or Adopt an Appropriate Open-Ended Problem 

An appropriate assignment for assessing critical thinking skills must be open-ended—i.e., have 

no single correct solution. Assignments could take a variety of forms, including: 

 

 Essays 

 Case write-ups 

 Projects 

 Constructed response (i.e., essay) exam questions 

 Oral presentations (particularly if recorded) 

 Entries in student journals 

 Student portfolios 

 

Here are suggestions for designing an appropriate assignment: 

 

 It might be easiest to begin conducting assessments using relatively short (1-2 page) 

student papers, similar to the examples shown in this handbook. However, short papers 

are fairly brief “snapshots” of student thinking. Students have more opportunities to 

demonstrate complex thinking in a longer paper. 

 

 The assignment should encourage students to demonstrate the range of skills in Steps for 

Better Thinking. Use the guidance for “Designing and Using Assignments Addressing 

Multiple Skill Levels” in Appendix A-5 for writing appropriate questions. Also see the 

assignment designs in Appendices C-2, C-5, and C-6. These assignments encourage 

students to think fully about the problem, while minimizing the length of the written 

response. This design reduces the length of paper (and therefore the assessment time), but 

might also reduce the quality of information for assessment.  

 

 Sometimes a fairly simply assignment can provide sufficient assessment information. 

See, for example, the “Reliability of Internet Information” assignment in Appendix B. 

The “One-Paragraph Assignment: Identify and Describe Uncertainties” in Appendix A-5 

would be particularly useful for learning about students’ Step 1 skills, but it would not 

generally provide sufficient information for assessing the full range of performance 

patterns. Additional assignment examples are provided in Appendices C and D. 

 

 Use an interesting problem to encourage student motivation for higher performance. 

 

It may take some practice and experimentation to design assignments that elicit good assessment 

information. Keep in mind that the assessment goal is to distinguish among the performance 
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patterns described in Chapter 2. A quick way to improve assessments is to include explicit 

questions about uncertainties (Step 1) and multiple perspectives or pros and cons (Step 2). 

4. Plan the Assessment Context 

The setting and context of an assignment can have a significant effect on student performance. 

For example, students are likely to exhibit better performance when they are addressing an 

interesting problem or when they have been given explicit guidance for high performance. The 

interpretation of assessment results, particularly as part of an assessment plan for reporting to 

others, requires careful documentation and consideration of the context. The Assessment Context 

Form for Student Performances in Appendix F can be used for this purpose. 

5. Choose Assessment Rubric(s) 

This chapter introduces and illustrates the use of four different rubrics for assessment of critical 

thinking skills. These rubrics help professors: 

 

 Quickly gain insights about students’ critical thinking strengths and weaknesses 

 Identify the “next steps” in building critical thinking skills 

 Can be used to provide students with feedback 

 Perform assessments efficiently by simultaneously assessing a wide range of critical 

thinking skills 

 

See Exhibit 4.7 (later in this chapter) for a comparison of the four rubrics. Specific guidance for 

individual rubrics is provided in Exhibits 4.3 to 4.6. 

6. Collect Student Responses 

This step simply involves giving students the assignment and collecting their responses. Any oral 

presentations should be recorded. 

7. Perform Assessments 

You may be uncomfortable as you begin using a rubric to assess students’ performance patterns. 

Expect to gain greater comfort as you repeatedly use a rubric and as you modify your 

assignments to gather better assessment information. Here are suggestions for this step in the 

process: 

 

 Practice performing assessments using the student examples in Appendix B and 

Appendix E. 

 

 Begin assessing a group of papers by quickly reviewing them and sorting them into three 

rough “stacks”—below average, average, and above average for the class. Assess the 

above average stack first, the average stack second, and the below average stack last. 

 

 It is rare for a student’s performance to fit neatly into a single performance pattern. 

Student performances often span two adjacent patterns. This occurs in part because 

students often apply their skills unevenly and in part because many students are 

progressing at any given point in time from one performance pattern to another. On the 
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other hand, because the rubrics in this chapter are developmentally grounded it is very 

rare for a given student’s performance to span more than two adjacent patterns. 

 

 Consider whether the ratings should be conducted by more than one person. For 

classroom purposes, it is usually sufficient for only the professor to rate student 

responses. For program or college purposes, the rating reliability can be evaluated by 

having at least a sample of responses rated independently by more than one person. 

 

 To improve the reliability of your ratings, consider attending an intensive 2-day rating 

workshop (for information, contact Susan Wolcott: swolcott@WolcottLynch.com). 

Alternatively, work with a colleague: 

 

o Share five student responses and compare your assessments. 

o Discuss and reach a consensus in cases where your overall assessments differ 

substantially. 

o Discuss how the assignment could be modified to gather better information about 

student skills. 

8. Provide Students With Feedback 

For course assignments, students should receive typical feedback such as the professor’s 

comments. See Chapter 3 for a discussion about whether critical thinking should be graded. 

Consider providing students with a rubric as part of the feedback. Also consider providing 

students with overall comments about performance in the class and what students should do to 

improve their skills, either orally or in a memo as illustrated in Appendix C-6. Keep in mind that 

students generally cannot understand skills more than one level higher than their current 

performance, so focus their attention on the set of skills they need to address next. 

 

If the assessment is not performed as part of a course, consider the type of feedback that might 

be appropriate. If possible, help students learn from their participation by providing them with 

feedback similar to that described in the preceding paragraph. 

9. Summarize, Interpret, and Report Assessment Findings 

Summarize the assessment findings and determine the distribution of performance patterns. 

Calculate interrater reliability (if applicable) using the “Form for Summarizing Assessments 

from Two Raters” provided in Appendix J. Consider the validity and reliability of the assessment 

in deciding how much confidence to place on the results. Then consider the following types of 

questions: 

 

 How does the distribution of performance patterns compare with expectations? Consider 

the average results shown later in this chapter and/or prior assessments in the course or 

program. 

 

 What implications do the assessment findings have for the course, program, or 

curriculum? 
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 If the findings will be reported to others, what information is most important and how 

should it be presented? 

10. Use Assessment Findings for Improved Teaching and Learning 

Identify potential improvements to teaching and learning by considering the following questions: 

 

 What is the distribution of performance patterns? Given this distribution, what does the 

information in Chapter 2 suggest about the students’ learning needs? 

 

 Think about the implications of the educational model in Chapter 1 Exhibits 1.5 and 1.6. 

In particular: 

  

o In light of what you now know about students’ cognitive characteristics, how 

reasonable are the desired student outcomes? 

o What material in Chapter 3 might be used to improve the students’ educational 

environment to better address their skill levels? 

 

Try not to make too many changes in your teaching all at once. If you alter too many aspects of 

your course, you will have greater difficulty determining the impact of each change. Select and 

implement one or two ideas at a time for improved student learning. Plan to use assessments to 

gather more information and to monitor the success of your innovations. 

11. Consider Ways to Improve Future Assessments 

As you assess student work, you are likely to discover that your original assignment does not 

elicit adequate information about some aspects of your students’ skills, especially the 

uncertainties aspect of Step 1 and the consideration of multiple perspectives part of Step 2. Based 

on what you learned in this assessment experience, replace or refine the assignment to gather 

better assessment information in the future. 

Four Rubrics for Assessing Student Performance Patterns 
A rubric is an established guideline for classifying something into categories. Below are detailed 

instructions for four rubrics that may be used to assess critical thinking skills based on the 

performance patterns introduced in Chapter 2—specifically, Performance Patterns 0, 1, 2, 3, and 

4. 

Rubric #1: Steps for Better Thinking Performance Patterns 

Chapter 2 introduced the different performance patterns that students might exhibit. You can use 

the descriptions of those patterns summarized in Appendix A-2, to assess student performance. 

The performance pattern descriptions can be used as a holistic rubric, in which performance is 

evaluated based on the overall approach used by each student. 

 

As discussed in Chapter 2, this rubric is theoretically and empirically grounded in developmental 

models. However, this rubric tends to be less reliable than the other rubrics presented in this 

chapter because it provides fewer details about student skills. Nevertheless, this rubric can be 

useful because it focuses more on the overall approach used by a student and provides a holistic 
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way of looking at student responses. You might want to use this rubric in conjunction with one 

of the other rubrics. 

 

This rubric probably should not be used as feedback to students because the pattern descriptions 

use language that might not be understandable to students, and some of the descriptions are quite 

negative. It is probably more beneficial to help students focus on positive ways they can improve 

performance than on negative aspects of their response. 

 

Procedures for using this rubric are shown in Exhibit 4.3, and examples are provided in 

Appendix E. 

Rubric #2: Steps for Better Thinking Rubric 

The Steps for Better Thinking Rubric presented in Appendix A-7 is a more detailed rubric that 

you can use to assess performance patterns. Notice that the rubric includes the same columns 

shown in the preceding rubric; it is once again theoretically and empirically grounded in the 

developmental models discussed in Chapter 2. 

 

The rubric contains a row for the student’s overall approach to a problem, plus individual rows 

for each of the skills in Steps for Better Thinking (Appendix A-1). The shaded boxes on the 

rubric highlight major skill improvements and correspond with the “stairs” in Steps for Better 

Thinking. Within each row, columns to the left of the shaded box describe performance that does 

not meet the minimum standard for that skill. Columns to the right of the shaded box describe 

performance that goes beyond the minimum standard for that skill. 

 

This rubric is somewhat difficult to use at first because the individual skill descriptions are quite 

brief. For raters having a strong understanding of the performance patterns in Chapter 2, 

however, the reliability of this rubric is high.12 Its reliability makes this rubric a good choice for 

research projects or for program/college assessments. 

 

This rubric probably should not be used as feedback to students because it uses language that is 

too complex for most students, and the descriptions of weaknesses are negative. It is probably 

more beneficial to help students focus on positive ways they can improve performance than on 

negative aspects of their response. 

 

Procedures for using this rubric are shown in Exhibit 4.4, and examples are provided in 

Appendix E. 

  

                                                 
12 Using this rubric, Susan Wolcott and Cindy Lynch usually achieved interrater agreement of 80-90% within one-

half stage (e.g., ratings of 0.5 and 1.0 would be in agreement). Agreement of at least 70% is usually considered 

reliable. 
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Exhibit 4.3 

Procedures for Using Rubric #1 

Steps for Better Thinking Performance Patterns (Appendix A-2) 
1. Use one copy of the rubric for each assessment. 

2. Review the performance carefully. If it is written, underline key statements made by the 

student that provide clues about the student’s underlying thinking (use Chapter 2 as a guide). 

3. Circle or highlight individual bullet points (major improvements and/or weaknesses) on the 

rubric that describe the student’s performance. Because the descriptions become more 

complex as you move from left to right in the rubric, it is usually easiest to look for the 

student’s performance beginning at the left and moving to the right. 

4. It is common for individual characteristics of a student’s performance to span two adjacent 

columns, but it is rare for a student’s skills to span more than two columns. A finding of 

performance across more than two columns usually means that there are problems with the 

ratings, the assessment assignment, or the quality of the student’s response. In this situation, 

carefully review your work and consider whether the response contains sufficient 

information to be ratable. 

5. Circle or highlight the overall approach which best matches the strengths and weaknesses 

you identified above. Although individual characteristics may span two columns, you should 

select only one overall approach. 

6. Avoid overrating student skills by giving them the “benefit of the doubt,” particularly for 

students having strong written communication skills. 

7. Keep in mind that you are looking for patterns in the student’s thinking. Do not allow your 

assessment to be unduly influenced by individual words in a student’s response that suggest a 

pattern different than the overall work. 

8. Try to identify and control for your “hot buttons” while performing skill assessments. For 

example, if you believe it is essential for students to reach and defend a position/thesis, you 

might tend to overrate the Biased Jumper (Performance Pattern 1) and underrate the 

Perpetual Analyzer (Performance Pattern 2). 

9. Review the circled/highlighted items and classify the student’s overall performance pattern 

as either: (a) predominantly in one column (i.e., “0,” “1,”2,” “3,” or “4”) or (b) a mixture of 

two adjacent columns (i.e., “0.5,” “1.5,” “2.5,” or “3.5”). 

10. If the student’s response does not provide enough information to adequately classify the 

student’s skills, assess that response as “unable to rate." 
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Exhibit 4.4 

Procedures for Using Rubric #2 

Steps for Better Thinking Rubric (Appendix A-7) 
1. Use one copy of the rubric for each assessment. 

2. Review the performance carefully. If it is written, underline key statements made by the 

student that provide clues about the student’s underlying thinking. 

3. First consider the student’s overall approach to the problem (row H, at the bottom) and circle 

or highlight the closest description on the rubric—i.e., item H0, H1, H2, H3, or H4. If you 

are having trouble recognizing the overall approach, refer to the Steps for Better Thinking 

Performance Patterns (rubric #1 in this chapter; Appendix A-2) for additional guidance. 

4. Next, go through the rest of the rubric row-by-row (A through G) and identify and circle or 

highlight the single best description within each row. You can do this in any order, but it will 

probably be easiest to begin at the top and move down. Because the descriptions become 

more complex as you move from left to right along a row, it is usually easiest to look for the 

student’s performance beginning at the left and moving to the right. 

5. Sometimes a student does not fully exhibit the skills described in the cell that contains the 

best match. In that case, circle/highlight only the part(s) exhibited. 

6. Avoid overrating student skills by giving them the “benefit of the doubt,” particularly for 

students having strong written communication skills. Do not circle/highlight a description 

unless the performance demonstrates it. (However, students might not explicitly discuss 

uncertainties. Sometimes you must infer their recognition of uncertainties based on the way 

they discuss and evaluate information and perspectives.) 

7. Keep in mind that you are looking for patterns in the student’s thinking. Do not allow your 

assessment to be unduly influenced by individual words in a student’s response that suggest a 

pattern different than the overall work. 

8. Try to identify and control for your “hot buttons” while performing skill assessments. For 

example, if you believe it is essential for students to reach and defend a position/thesis, you 

might tend to overrate the Biased Jumper (Performance Pattern 1) and underrate the 

Perpetual Analyzer (Performance Pattern 2). 

11. It is common for individual characteristics of a student’s performance to span two adjacent 

columns, but it is rare for a student’s skills to span more than two columns. A finding of 

performance across more than two columns usually means that there are problems with the 

ratings, the assessment assignment, or the quality of the student’s response. In this situation, 

carefully review your work and consider whether the response contains sufficient 

information to be ratable. 

12. Review your assessments of items A through H and classify the student’s overall 

performance pattern as either: (a) predominantly in one column (i.e., “0,” “1,”2,” “3,” or “4”) 

or (b) a mixture of two adjacent columns (i.e., “0.5,” “1.5,” “2.5,” or “3.5”). 

13. If a student’s response does not provide enough information to adequately classify the 

student’s skills, assess that response as “unable to rate." 
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Rubric #3: Steps for Better Thinking Competency Rubric 

The Steps for Better Thinking Competency Rubric presented in Appendix A-8 is designed 

primarily to be used for student feedback. If avoids negative descriptions (resulting in many 

blank cells), and points students toward ways they can improve their performance. However, you 

might consider removing the labels (e.g., “Confused Fact-Finder”) when giving the rubric to 

students. 

 

This rubric includes the same columns shown in the preceding two rubrics, so it is once again 

theoretically and empirically grounded in the developmental models discussed in Chapter 2. The 

rubric contains a row for the student’s overall approach to the problem, plus individual rows for 

each of the skills in Steps for Better Thinking (Appendix A-1). But instead of rating each skill 

at a single level, ratings on this rubric are cumulative from left to right. Thus, ratings on this 

rubric reflect the building of skills across performance patterns. 

 

This rubric is relatively easy to learn how to use because it includes little detail for the most 

common performance patterns (0, 1, and 2) and focuses raters’ attention on the skills that emerge 

with each performance pattern. 

 

This rubric is slightly less reliable than the Steps for Better Thinking Rubric because it includes 

less complete descriptions of the individual skills. However, it is sufficiently reliable for 

classroom use and perhaps also for program/college assessment purposes. Reliability is higher 

for a rater who has a strong understanding of the performance patterns in Chapter 2. 

 

Procedures for using this rubric are shown in Exhibit 4.5, and examples are provided in 

Exhibit E. 

Rubric #4: Washington State University Critical Thinking Rubric – Modified by 

Jerry Stonewater and Susan Wolcott 

The fourth rubric is adapted from a critical thinking rubric developed at Washington State 

University, or WSU. The original WSU rubric listed a series of critical thinking skills. Two 

levels were described for each skill: “Emerging” and “Mastering.” In October 2005, Jerry 

Stonewater13 and I created the modified version shown in Appendix A-9. This version of the 

rubric describes performance for each skill using the performance pattern descriptions shown in 

Chapter 2. However, as a simplification for use in undergraduate courses, the two highest 

performance patterns are combined into a single column. 

 

Procedures for using this rubric are shown in Exhibit 4.6. 

 

  

                                                 
13 Jerry (now retired) was University Director of Liberal Education and Assessment at Miami University (Ohio). 

Jerry and his colleagues at Miami University had used the WSU rubric, and they liked the list of skills contained in 

the rubric. 
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Exhibit 4.5 

Procedures for Using Rubric #3 

Steps for Better Thinking Competency Rubric (Appendix A-8) 
1. Use one copy of the rubric for each assessment. 

2. Review the performance carefully. If it is written, underline key statements made by the student that 

provide clues about the student’s underlying thinking. 

3. First consider the student’s overall approach to the problem (the bottom row) and circle or highlight the 

closest description on the competency rubric. If you are having trouble recognizing the overall approach, 

refer to the Steps for Better Thinking Performance Patterns (rubric #1 in this chapter) for additional 

guidance. 

4. Next, identify and circle or highlight all skills exhibited by the student. You can do this in any order, but it 

will probably be easiest to do this row-by-row. Begin at the top of the rubric, and move from left to right. 

Beginning with the left-most skill in a row, determine whether or not the student’s performance exhibits 

the skill. If so, circle/highlight the skill and continue one cell to the right. If not, skip that row and move to 

the next row. (If a student does not exhibit the skill in a particular cell, then the student will not exhibit the 

skills in any cells to the right on the same row.) 

5. Sometimes a student exhibits only part of a skill. In that case, circle/highlight only the part(s) exhibited. 

6. Avoid overrating student skills by giving them the “benefit of the doubt,” particularly for students having 

strong written communication skills. Do not circle/highlight a description unless the performance 

demonstrates it. (However, students might not explicitly discuss uncertainties. Sometimes you must infer 

their recognition of uncertainties based on the way they discuss and evaluate information and 

perspectives.) 

7. Keep in mind that you are looking for patterns in the student’s thinking. Do not allow your assessment to 

be unduly influenced by individual words in a student’s response that suggest a pattern different than the 

overall work. 

8. Try to identify and control for your “hot buttons” while performing skill assessments. For example, if you 

believe it is essential for students to reach and defend a position/thesis, you might tend to overrate the 

Biased Jumper (Performance Pattern 1) and underrate the Perpetual Analyzer (Performance Pattern 2). 

9. Students with very weak skills might have only one skill circled/highlighted on the entire rubric—

typically, “Identifies facts, definitions, and/or experts’ opinions.” 

10. When you are finished circling/highlighting skills, determine the student’s performance pattern by 

identifying the right-most column containing marked items. If the majority of skills in that column are 

circled/highlighted, then the student’s rating is the performance pattern for that column. If a student’s 

right-most skills appear to be split between two adjacent columns, then the rating is half-way between 

those two performance patterns (e.g., 1.5 for a rating between 1 and 2). 

11. It is rare for a student’s highest performance to be spread across more than two performance patterns. A 

finding of highest performance across more than two columns usually means that there are problems with 

the ratings, the assessment assignment, or the quality of the student’s response. In this situation, carefully 

review your work and consider whether the response contains sufficient information to be ratable. 

12. Sometimes a student’s response does not provide enough information to adequately classify the student’s 

skills. Assess that response as “unable to rate." 

13. Compare your skill rating with your initial rating from #3 above. They should agree within 0.5. If not, 

review and revise your ratings. 
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Exhibit 4.6 

Procedures for Using Rubric #4 

Washington State University Critical Thinking Rubric – Modified 

by Jerry Stonewater and Susan Wolcott (Appendix A-9) 
 

The procedures for using this rubric are basically the same as for the Steps for Better Thinking 

Rubric (Exhibit 4.4). However, this rubric combines the highest two performance patterns into 

a single column. 

 

This rubric is quite long, so professors who use it for classroom assignments might want to 

reduce its length. Here are suggestions for doing this: 

 

 Always include the “Overall Approach to Critical Thinking” row at the top of the 

rubric. 

 

 Of the remaining 8 rows, eliminate all but about 2-3 rows describing the most 

important skills for the course/assignment. 

 

 

 

 

 

 

 

 

 

 

 

Reliability of the modified Washington State University rubric has not been evaluated. However, 

because the columns are theoretically and empirically grounded in the developmental models 

discussed in Chapter 2, its reliability is probably moderate to high for raters having a strong 

understanding of the performance patterns in Chapter 2. However, reliability will be lower for 

professors who reduce the length of the rubric as suggested in Exhibit 4.6. 

Choosing Among the Four Rubrics 

Exhibit 4.7 provides a table summarizing the uses, strengths, and weaknesses of the four rubrics 

introduced in this chapter. 
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Exhibit 4.7 

Summary of Uses, Strengths, and Weaknesses for Four Rubrics 
 

Rubric Uses, Strengths, and Weaknesses 

Steps for Better Thinking 

Performance Patterns 

(Appendix A-2) 

 

 Holistic analysis of overall student approach 

 Relatively easy to use 

 Moderate reliability 

 Use in conjunction with another rubric 

 

Steps for Better Thinking 

Rubric 

(Appendix A-7) 

 

 Detailed descriptions for skills in Steps for Better Thinking 

 More difficult to use 

 High reliability 

 Use for research or program assessment 

 

Steps for Better Thinking 

Competency Rubric 

(Appendix A-8) 

 

 Focuses only on positive aspects of performance 

 Relatively easy to use 

 Moderate to high reliability 

 Use for feedback to students (but consider removing the 

labels such as “Confused Fact-Finder”) 

 

Washington State 

University Critical 

Thinking Rubric – 

Modified by Jerry 

Stonewater and Susan 

Wolcott 

(Appendix A-9) 

 

 Detailed descriptions for skills identified by WSU 

 Relatively easy to use 

 Reliability unknown, but probably moderate to high 

 Might be too long for student feedback, but less important 

skills could be eliminated for classroom use 
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Research Data on Performance Patterns 
Research has found that the majority of students do not exhibit high competency levels. 

Exhibit 4.8 summarizes the skill patterns of students throughout the United States in a variety of 

institutions and disciplines, based on 20 years’ empirical research summarized in King and 

Kitchener (1994).  

 

Exhibit 4.8 

Reflective Judgment Research Data 
 Mean 

 Performance 

 Pattern Std Dev Sample Size 

Traditional-Aged Undergraduate Students: 

Freshman 0.63 0.53 329 

Sophomore 0.57 0.43 89 

Junior 0.74 0.59 159 

Senior 0.99 0.67 369 

Nontraditional-Aged Undergraduate Students: 

Freshman 0.57 0.42 78 

Senior 0.98 0.74 46 

Master’s/Early Doctoral 1.62 0.81 126 

Advanced Doctoral 2.27 0.89 70 

 

Source of data: Table 6.6 in King and Kitchener (1994). Performance Patterns 1, 2, 3, and 4 

correspond to the skills in Reflective Judgment Stages 4, 5, 6, and 7, respectively (means in 

the table have been adjusted accordingly). 

 

The assessment method used for the data in Exhibit 4.8 was the Reflective Judgment Interview 

(see King and Kitchener, 1994). The interview provided low support, meaning that there was 

little guidance or incentive for students to demonstrate high performance. Expect students to 

perform somewhat higher when given greater amounts of support in conjunction with a 

coursework assignment (see Kitchener, Lynch, Fischer and Wood, 1993). As discussed earlier in 

this chapter, it is important to consider the context of the assessment (including the type of 

support provided) when evaluating assessment results. 

 

Exhibit 4.9 reports the distribution of performance patterns in two sophomore-level and two 

MBA accounting classrooms. Although performance in one of the sophomore classrooms was 

unusually strong, there were wide variations in student performance in all four classrooms. This 

variation highlights the need for faculty to assess student critical thinking skills so that they can 

better address the learning needs of students in their courses. Also, these data demonstrate that 

graduate-level students do not necessarily demonstrate stronger critical thinking than 

undergraduate students. 
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Exhibit 4.9 

Performance Patterns in Four Accounting Classrooms 

 
The data reported here come from settings where students were asked to address an open-ended problem without the types of support 

for higher performance (including explicit prompts for each skill level) recommended in Chapter 3. The sophomore student data, 

reported in Wolcott and Lynch (1997), are from a third-quarter introductory financial accounting course taken only by accounting 

majors. Particularly for “Soph #2,” the data demonstrate higher than typical sophomore-level performance according to the body of 

reflective judgment research reported in King and Kitchener (1994). The MBA student data are from evening (MBA #1) and daytime 

(MBA #2) introductory financial accounting courses and are typical of master-level performance according to the body of reflective 

judgment research reported in King and Kitchener (1994). No performances in these classes were rated at Performance Pattern 4 

(Strategic Re-Visioner). 
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General Versus Assignment-Specific Rubrics 
The focus so far in this chapter has been on general rubrics, which can be used to assess student 

performance on any critical thinking task. 

 

An alternative is to use an assignment-specific rubric, which is designed for use on only one 

task. One approach for creating an assignment-specific rubric is to modify the wording in a 

general rubric to include descriptions relevant to the problem. Appendix C-2 includes both an 

adapted version of the Steps for Better Thinking Competency Rubric and a more typical 

assignment-specific “Grading and Assessment Rubric.” Additional assignment-specific rubrics 

can be found in Appendices D-1, D-2, D-3, and D-4.  

 

The benefits and weaknesses for each type of rubric are summarized in Exhibit 4.10. Overall, a 

general rubric is the better choice for helping students focus on developing their critical thinking 

skills and for providing assessment data that can be compared across assignments and courses. 

However, an assignment-specific rubric is the better choice if there is little time in the course to 

focus on development of critical thinking skills and the results are not needed for program 

assessment. 

 

 

Exhibit 4.10 

Pros and Cons of General Versus Assignment-Specific Rubrics 
 

 
 

  

General Rubric

• Saves time

• Can use across courses and 
assignments for directly comparable 
assessments

• Provide students with consistent 
feedback across assignments and/or 
courses => Help students focus on 
development of skills

• Might not address the specific skills 
needed in an assignment

• Less specific, requiring professor and 
students to connect the details of an 
assignment to a generalized set of 
criteria

Assignment-Specific Rubric

• Requires time and expertise to 
develop a well-designed rubric

• Easier to specifically link grading and 
assessment

• Assessments might not be comparable 
across assignments

• Customized for the assignment; easier 
for professor and students to use and 
understand

• More easily focus student attention on 
high-priority skills for the assignment

• Students are less likely to recognize 
that the rubric criteria apply to other 
assignments and/or courses
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Start on a Small Scale 
The recommendations in this chapter can at first seem overwhelming. If you would like to get 

started on a small scale, consider asking just one carefully-crafted essay question on your next 

exam. See the examples in Chapter 3 for ideas of problems and question design. Consider the 

“One-Paragraph Assignment: Identify and Describe Uncertainties” shown in Exhibit 3.2. 

 

An assessment having smaller scope necessarily provides only limited information about critical 

thinking skills. Nevertheless, a limited assessment can still provide you with useful information.  
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Suggested Professor Activities 
The following activities are designed to help you reflect upon and implement the ideas presented 

in this chapter. You may wish to engage in these activities individually or with colleagues. 

 

1. Practice using the four rubrics on the student examples provided in Appendix E. 

 Compare your assessments to those in Appendix E. Were there any major differences? 

What might be the cause? Re-read Chapter 2 and the assessment guidelines in this 

chapter to clarify your understanding of student performance patterns. 

 Given the assessment of each student’s performance pattern, determine which skills each 

student should next work on developing. 

 

2. Practice using one or more of the rubrics to assess performance for an assignment in a course 

you teach. 

 Summarize your assessment results and evaluate the distribution of performance in your 

class.  
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 Document the context of your assessment using the guidance in Appendix F. Consider 

how the context affected your students’ performance. 

 Given what you learned about your students’ performance patterns, what might you 

change about the way you teach the course? Refer to Chapter 3 for ideas. 

 Given what you learned from your assessment experience, consider whether you would 

like to modify the assignment to gather better future information about students’ skills. 

 

3. Practice assessing only one or two skills by having students write a paragraph as a homework 

assignment or as part of an examination. For ideas, refer to Chapter 3. 

 Use one of the rubrics to help you identify levels of student performance. Keep in mind 

that you will probably not be able to assess performances higher than the level of the 

task. For example, if you asked students to describe strengths and weaknesses of two 

competing theories (a Step 2 task), you will probably not be able to assess performances 

higher than Step 2. 

 Evaluate the types of weaknesses exhibited by your students, and consider how you 

might be able to help students overcome those weaknesses in the future. 

 If many students performed poorly on the assessment task, consider having students write 

another paragraph aimed at the next lower set of skills. For example, if you previously 

asked students to address a Step 2 task, ask them a Step 1 task. Re-evaluate your 

students’ strengths and weaknesses in light of what you have learned. 
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