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What is Critical Thinking?
… Cont’d







Definitions

There are lots of definitions around, and most involve notions such as belief, truth and accuracy.  Roughly speaking, critical thinking is thinking which helps you figure out whether you should believe some claim, and how strongly you should believe it.  Since you should only believe what is true, critical thinking is the art of being right.
But what sort of thinking is that? For practical purposes, it amounts to applying simple guidelines and procedures in deciding how sure you are that a given claim is true. These guidelines and procedures are completely general; they apply equally well in almost any topic, domain or context.  For example, the critical thinker knows that if somebody presents a reason to accept a position, that reason probably involves unstated assumptions which should be exposed and questioned. 

A critical thinker knows how to go about doing this in a systematic way; and knows how to go about dozens of other such things. 

Critical thinking, defined this way, need not be negative, destructive or “criticizing” thinking; often it is a very positive activity, producing genuine knowledge and satisfying feeling of justified confidence in that knowledge. It is also not opposed or hostile to creative or lateral thinking. Edward de Bono usefully suggested thinking of critical and creative thinking as a car’s left and right front wheels; the car goes nowhere unless both are present and doing their job.

Lessons from Cognitive Science

So, what does cognitive science tell us about teaching critical thinking? Perhaps surprisingly, critical thinking is not something cognitive scientists study much, at least as a topic in its own right. This is partly because the topic is rather too broad and open-ended to be captured by the cognitive scientist’s tightly-focused techniques. Partly also, I think, it is because critical thinking in general is a neglected topic, despite its importance and broad relevance. But this does not mean cognitive science has nothing to contribute. Cognitive scientists have developed some very general insights into how we think and how we learn, and these can be carried over to the case of critical thinking. They have also studied closely many phenomena which are particular aspects or dimensions of critical thinking. 

The following “lessons” draw from both these sources.
Lesson 1: 
Critical Thinking is challenging

The first and perhaps most important lesson is that critical thinking is hard. It can seem quite basic, but it is actually a complicated business, and most people are just not very good at it.

The best research on this topic is the huge study conducted by Deanna Kuhn and reported in her important book The Skills of Argument. Kuhn took a diverse selection of 160 people and in extended, structured interviews gave them every opportunity to demonstrate their ability to argue in support of their own opinions. She gathered a huge amount of data, which I summarize as follows: a majority of people cannot, even when prompted, reliably exhibit basic skills of general reasoning and argumentation. For example, most people, when asked, have an opinion on a topic like why some kids stay away from school. A typical opinion would be something like some kinds stay away from school because their parents do not provide discipline. But when asked to justify their opinion – to provide some evidence to back up their opinion – over half the population cannot provide any evidence at all. They will say plenty of stuff in response to the request for evidence, but what they say is not in fact evidence (let alone good evidence). Such people are not totally incapable of engaging in reasoning; they can easily follow, or produce, elementary inferences, such as you don’t have a ticket, therefore you can’t go in to the theatre. The problem is that they do not have a general grasp of the notion of evidence, and what sort of thing would properly count as providing evidence in support of their view on a nontrivial issue like truancy.

Humans are not naturally critical thinkers; indeed, like ballet, it is a highly contrived activity. Running is natural; nightclub “dancing” is natural enough; but ballet is something people can only do well with many years of painful, expensive, dedicated training. Evolution didn’t intend us to walk on the ends of our toes, and whatever Aristotle (“Man is a rational animal”) might have said, we weren’t designed to be all that critical either. Evolution doesn’t waste effort making things better than they need to be.

So if humans aren’t naturally critical, what kind of thinkers are they? Michael Shermer describes us as “pattern-seeking, story-telling animals.” We like things to make sense, and kinds of sense we grasp most easily are simple, familiar patterns or narratives. The problem arises when we don’t spontaneously (and don’t know how to) go on to ask whether an apparent pattern is really there, or whether a story is actually true. That is, we tend to be comfortable with the first account which “seems right”; we don’t go on to challenge whether that account really gets things right.

Educational theorist David Perkins described this as a “makes-sense epistemology”; in empirical studies, he found that students tend to act as though the test of truth is enough if a statement makes intuitive sense, sounds right, rings true. They see no need to criticize or test it if makes sense – the intuitive feel of fit suffice.

But even if humans were naturally inclined to think critically, it would still be a hard thing to master, because it is what cognitive scientists call a higher-order skill. That is, critical thinking is a complex activity built up out of other skills which are simpler and easier to acquire. For example, to respond critically to a letter to the newspaper, you must already be able to read and understand the letter (text comprehension), which is built in turn out of skills such as being able to recognize words.  If these lower-level skills aren’t mastered, critical thinking just isn’t going to happen. You may as well ask your dog to answer your emails.

Further, even if the lower-level skills have been mastered, they have to be combined in the right way. Think about tennis, which is a higher-order skill. To be able to play tennis, you have to be able to do things like run, hit a forehand, hit a backhand, and watch your opponent. But it is not enough to master each of these things on its own as an independent unit. You have to be able to combine them into coherent, fluid assemblies (playing a whole point). Likewise, critical thinking involves skillfully exercising various lower-level cognitive capacities in integrated wholes.

Because critical thinking is so difficult, it takes a long time to become any good at it.

As a rule of thumb, my guess is that mastering critical thinking is about as difficult as becoming fluent in a second language. Remember all that effort you put into learning

– or trying to learn – French or English or Spanish back at school? Well, that’s roughly how hard it is to become a good critical thinker.

Lesson 2: 
Practice makes perfect

Critical thinking may be hard, but it is certainly not impossible. Some people do get quite good at it. What does this take?  The key is hidden behind the little word “skill.” As mentioned, critical thinking is a higher-order cognitive skill. Everyone knows, typically, that mastering a skill takes practice, and lots of it. “Practice makes perfect” you won’t get better without practice, and getting really good takes lots of practice. The skills involved in critical thinking are no exception.

This has one immediate implication for teaching critical thinking. If students are going to improve, they have to actually engage in critical thinking itself. It is not enough to learn about critical thinking. 

The foremost expert in this area is Karl Anders Ericsson, who with his colleagues has studied at great length how the very top people in many different fields become as good as they are. He has found that excellence results primarily from a special sort of practice, which he calls “deliberate”: 

• it is done with full concentration, and is aimed at generating improvement

• it is not just engaging in the skill itself, but also doing special exercises which are designed to improve performance in the skill

• it is graduated, in the sense that practice activities gradually become harder, and easier activities are mastered through repetition before harder ones are practiced

• there is close guidance, and timely, accurate feedback on performance.

Ericsson found that achieving the highest levels of excellence in many different fields was strongly related to quantity of deliberate practice. Interestingly, Ericsson even found a remarkable uniformity across fields in the amount of practice required to reach the very highest levels; it generally takes about ten years of practicing around four hours a day.
On reflection, there is nothing particularly surprising about these results; the importance of practice of this sort is very much what you would expect to hear from your old-fashioned piano teacher.

Although Ericsson didn’t study critical thinking specifically, it is reasonable to assume that his conclusions will also hold true for critical thinking. 

Lesson 3: 
Practice for Transfer

One of the biggest challenges in learning new skills, particularly general skills like critical thinking, is what is known as the problem of transfer. In a nutshell, the problem is that an insight or skill picked up in one situation isn’t, or can’t be, applied in another situation. For example, if someone has just learnt how to calculate the per-kilogram price for packaged nuts, they should then be able to calculate the per kilogram price for packaged chips; if they can’t, we’d say that the learning has failed to transfer from nuts to chips.

The problem of transfer affects critical thinking as much as any other skill. Indeed, critical thinking is especially vulnerable to the problem of transfer, since critical thinking is intrinsically general in nature. Critical thinking skills are by definition ones which apply to a very wide range of topics, contexts, etc., and so there is plenty of territory they can fail to transfer to.

The closest thing we have to a solution to the problem of transfer is just the recognition that there is a problem and it must be confronted head-on. As critical thinking expert Dianne Halpern put it, we must “teach for transfer.” We cannot simply hope and expect that critical thinking skills, once learned in a particular situation, will spontaneously be applied in others. Rather, students must also practice the art of transferring the skills from one situation to another. If they can master that higher order skill of transfer, then by definition they don’t have a problem of transfer for the primary skill.

Lesson 4: 
Practical Theory

Many people enjoy a beer, but few know much about beer itself. Even people who consume lots of beer typically don’t know all that much about it. They are in this sense unsophisticated beer drinkers.

Of course, there’s nothing intrinsically wrong with that. There is no obligation - moral, social, intellectual or otherwise - to know the difference between hops, barley and wort. However, if you do choose to get into beer you’ll usually find that you can appreciate your beer more. 

Further, knowing about beer will allow you to do things you cannot otherwise do – for example, match beer with food to enhance both, produce your own beer, or even run your own microbrewery.  Getting into beer is in part learning what, in an academic vein, we might call the theory of beer. You have to learn a new vocabulary, i.e., new words and the corresponding concepts; and understanding the concepts means mastering a body of knowledge,

.

Now, the point of all this talk about beer is just to introduce by analogy a fundamental point about critical thinking, which is that beyond a certain point, improvement demands getting some theory on board. Just as serious beer drinker knows quite a bit of the theory of beer, so the critical thinker understand the theory of critical thinking. This means acquiring the specialist vocabulary of critical thinking. Instead of saying “That argument sucks,” the critical thinker can explain why she doesn’t agree.

What’s so good about having the theory? Why does it help critical thinking improve?

• Knowledge of the theory allows you to perceive more of what is going on

• This improved insight is the basis for self-monitoring and correction. As described above, improvement requires lots of deliberate practice, i.e., practice aimed at improvement. The better you can “see” what is going on, the more effectively you can understand what you are doing and how you can do it better.

• Similarly, an understanding of the theory provides the foundation for explicit guidance and feedback from a teacher or coach. Instructions have to be expressed verbally, and the more familiar the vocabulary, the more can be communicated. The student who doesn’t understand what you’re saying about critical thinking can’t follow your instructions or respond to your feedback; they can’t be guided by you, beyond a certain point.

I suggested above that college instructors often make the mistake of thinking that they can teach critical thinking skills by teaching the theory of critical thinking. But the real mistake isn’t teaching theory as such. Grasp of theory is an absolute necessity for advanced critical thinking. The mistake, rather, is to only teach theory, or to overemphasize theory relative to practice. The mistake is to think that skills are a natural outcome of theory. They are not; skills naturally develop through practice.

If you like, a bit of theory is like the yeast which makes bread rise. You only need a small amount, relative to the other ingredients; but that small amount makes all the difference. 

Lesson 5: 
Belief Preservation

The mind has natural tendencies to illusion, distortion, and error.  To some extent, they are the result of common patterns of growth and adaptation – the way our brains develop as we grow up on a planet like Earth. And to some extent, they are “nurtured,” i.e., are encouraged in our societies and cultures. Yet whatever their origin, they are universal and ineradicable features of our cognitive machinery, usually operating quite invisibly to corrupt our thinking and contaminate our beliefs. These tendencies are known generically as “cognitive biases and blind spots.” They are obviously important for the critical thinker, who ought to be aware of them and either eliminate them entirely, if possible, or at least compensate for their influence, much as a skilful archer adjusts her aim to allow for a breeze. 

We use the term “critical metacognition” for the process of actively monitoring and controlling one’s thinking (meta-cognition) in order to improve judgment (critical) as a way of counteracting the influence of cognitive biases and blind spots.  There are literally dozens of biases and blind spots, some operating as powerful traps, others as subtle tendencies. 

One of the most profound and pervasive of the biases and blind spots is belief preservation. At root, belief preservation is the tendency to make evidence subservient to belief, rather than the other way around; or, put another way, to use evidence to preserve our opinions rather than guide them. It is nicely illustrated by this story from Stuart Sutherland:

When I was quite young, I conducted a routine piece of motivation research on a well-known brand of gin. I interviewed people throughout Britain to obtain their reactions to the bottle and label, and to ascertain the product’s ‘brand image’. I gave an oral presentation of my results to a party from the distiller’s company, which was headed by the managing director, a large Scotsman. When I said anything with which he agreed, he would turn to his colleagues and announce with much rolling of r’s, ‘Dr. Sutherland’s a very smart man. He’s absolutely right.’ When, however, my findings disagreed with his own views, he said ‘Rubbish.  Absolute rubbish.’  It showed me that I need never have undertaken the study, for all the notice he took of it.

When we strongly believe something (or strongly desire it to be true) then we tend to do the following things:

· We seek out evidence which supports what we believe, and don’t seek, avoid or ignore evidence which goes against it. For example, the socialist seeks evidence that capitalism is unjust and ill-fated, and ignores or denies evidence of its success; the capitalist tends to do exactly the reverse.

· We rate evidence as good or bad, depending on whether it supports or conflicts with our belief. That is, the belief dictates our evaluation of the evidence, rather than our evaluation of the evidence determining what we should believe. 

· We stick with our beliefs even in the face of overwhelming contrary evidence, as long as we can find at least some support, no matter how slender. 

A dramatic example from the WWII is Stalin’s calamitous insistence that Hitler was not going to invade the Soviet Union, despite the clear evidence of German forces massing on the border. Stalin’s mistake was not that he had no basis for thinking Hitler would not invade; rather, it was failing to surrender that belief when that basis was outweighed by contrary indications. Belief preservation strikes right at the heart of our general processes of rational deliberation. The ideal critical thinker is aware of the phenomenon, actively monitors her thinking to detect its influence, and deploys compensatory strategies.

Thus, the ideal critical thinker

· puts extra effort into searching for and attending to evidence which contradicts what she currently believes

· when “weighing up” the arguments for and against, gives some “extra credit” for those arguments which go against her position;

· cultivates a willingness to change her mind when the evidence starts mounting against her

Activities like these do not come easily. Indeed, following these strategies often feels quite perverse. However, they are there for self-protection; they can help you protect your own beliefs against your tendency to self-deception, a bias which is your automatic inheritance as a human being.  As Richard Feynman said, “The first principle is that you must not fool yourself—and you are the easiest person to fool.”

Lesson 6: 
Map it out

A core part of critical thinking is handling arguments.  By “argument” here I don’t mean an angry dispute; rather, I’m using the term the way logicians do, to refer to a logical structure. 

Arguments constitute a body of evidence in relation to some proposition (idea which

is true or false). The proposition is expressed in some claim (e.g., the claim that

Houdini was a fraud) and the evidence is expressed in other claims (e.g., Nobody could have escaped from a locked trunk under a frozen river.) The evidence can form a complex web or hierarchy, with some claims both supporting others and being supported by further claims (e.g., Nobody could have escaped from a locked trunk under a frozen river may itself be supported by further claims).

There is a feature of the way we handle arguments which is so automatic and pervasive that it is almost invisible: arguments are presented or expressed in prose.  By “prose” I mean just ordinary text, whether written or spoken. Here are some examples of expressing arguments in prose:

· Writing a letter to the editor in a newspaper, arguing for a certain point.

· Publishing an article in a journal, defending a position in an academic debate.

· Making a speech in parliament making the case for some new law

· Arguing your position in a family dispute around the kitchen table.

Since an argument is a “connected series of statements,” nothing could be more natural, it seems, than expressing the argument in a sequence of sentences. Indeed, most people haven’t the faintest idea that there is any alternative. However there is an alternative, one that is obvious enough after a little reflection. If evidence forms complex hierarchical structures, then those structures can be diagrammed. Put another way, we can draw maps which make the logical structure of the argument completely explicit. 

For example, consider the following passage:  The scientists determined that the waves could not be coming from natural forces because those would follow a schedule of the tides.

Instead, it must be human activity, said Dr. Michael S. Bruno. "It's something we're doing because it's following our schedule," he said.  The passage expresses in prose an argument about the origin of some unusual waves.  The same argument can be expressed in an argument map:

Now, the crucial result from cognitive science is that students’ critical thinking skills

improve faster when instruction is based on argument mapping. The main evidence for this comes from studies where students are tested before and after a one semester undergraduate critical thinking subject. Students in subjects which are heavily based on argument mapping consistently improve their skills many times faster than students in conventional subjects. 

What is the source of this advantage? From a learning perspective, argument maps have a number of advantages over standard prose:

· They make reasoning more easily understandable. Students can focus their attention on the critical thinking, rather than getting bogged down just trying to understand the reasoning as presented in prose.

· Once students can see the reasoning, they can more easily identify important issues, such as whether an assumption has been articulated, whether a premise needs further support, or whether an objection has been responded to.

· When arguments are presented in diagrammatic form, students are better able to follow extended critical thinking procedures. For example, evaluating a multi-layered argument involves many distinct steps which should be done in a certain order.

In short, argument maps are simply a more transparent and effective way to represent arguments, and so they make the core operations of critical thinking more straightforward, resulting in faster growth in critical thinking skills. If argument maps are so great, why are they not used much? An important part of the explanation is that it is usually just a lot easier to work in the prose medium rather than in diagrams. As a practical matter, representing arguments in diagrams tends to be slow and cumbersome. However this is starting to change, with personal computers ever more widely available, and the emergence of software packages specially designed to support argument mapping.

Lesson 7: 
Don’t Reward

The last lesson is probably the most surprising and counter-intuitive of all, and yet may also be one of the most important: If you want your students to be excellent critical thinkers, don’t reward them.  What?

In the light of previous sections, it should be clear that students will only really improve if they want to be good critical thinkers. Improving critical thinking takes attention and dedication. If students don’t care about improving, they hardly will. Put another way, students need to be motivated to improve.

Motivation comes in two different kinds, known as intrinsic and extrinsic. Intrinsic motivation is caring about an activity or achievement for its own sake.  Extrinsic motivation is caring about an activity or achievement only because it will get you something else, something extrinsic to the activity. That “something else” is an extrinsic reward for your efforts. Extrinsic reward is one way to motivate people to do things; it is what you use if no intrinsic motivation is present. When people are intrinsically motivated, they’ll do it anyway.

Perhaps worse, extrinsic motivation can even reduce performance. Studies have found that groups of students given extrinsic rewards to engage in some task do worse than other groups offered the opportunity to engage in the same tasks for their own satisfaction. The former students seem to have their mind on the reward, not the task. This perverse effect of rewards can affect the quality of students’ thinking.
Editors Note:  Unfortunately the source of this article is not known as it has been in my possession for a few years and the Author’s name has been misplaced.  My apologies to the Author
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