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Thinking and Problem Solving

Thinking, or cognition, is the mental activity associated with understanding, processing and communicating knowledge.

Concepts are the building blocks of thinking.  Concepts are mental groupings such as grouping all four-legged furniture that we sit on as “chairs”.  

Often we form prototypes to help further define our concepts.  For example, it may not be enough to state that anything that flies is a “bird”.  We may have to form a prototype of a bird to include a statement such as; “A bird has feathers and a beak.”.

We also use a variety of strategies to solve problems.  We use;

· trial and error

· algorithms (step by step procedures)

· heuristics (rule of thumb strategies)

· insight (sudden flashes of inspiration)

As a species and on the whole, we are very successful in our thinking an problem solving abilities.  However, we do have our troubles sometimes.  For example;

a. Confirmation Bias occurs when we are too eager to find information that confirms our preconceived ideas or speculations.  For example, how many times have you jumped to an answer because you think you have experienced something similar so this instance must be the same?  Confirmation Bias often results in not bothering to examine information that might disprove our beliefs.  For example, once we think we have got it figured out, we refuse to listen to anybody who may have something to add.

b. Fixation comes from our tendency to stick to our beliefs, regardless of new evidence.  For example; How many times have you come to a solution part way through a problem, are convinced that you have got it figured out and will not believe it when somebody shows you evidence that you are wrong.  Fixation is the inability to see a problem from a fresh perspective.

Regardless as to how we solve a problem, we eventually have to make a decision or form a judgment.  Often the strategies that we use to problem solve can lead us to make poor judgements or snap decisions.

Overconfidence is often a result of overestimating the accuracy of our knowledge and judgments.  This is often the difference between wisdom and knowledge.

Psychologists have devised five steps to making WISE and SOUND decisions;

1. Accept the Challenge, don’t ignore it, don’t rationalize, don’t procrastinate, don’t shuck responsibility and DON’T PANIC!

2. Search for Alternatives, specify your goals and think up ways to achieve them.

3. Evaluate the Alternatives, always list the pros and cons.

4. Make a Commitment, choose the alternative that gives you the maximum benefits for the minimum costs.

5. Stick to Your Decision, anticipate likely difficulties and prepare to deal with them.  If new problems arise, accept the challenge and repeat the five steps.

Psych 12 – Cognitive05

· Thinking and Problem Solving
Thinking and Problem Solving

Directions:  READ the excerpt provided from Psychology by David G. Meyer

1. On a separate piece of paper, define the following terms;

Concepts 

Algorithm 

Heuristics  

Insight Confirmation Bias
Fixation
Mental Set
Functional Fixedness

2. Answer the following questions using COMPLETE SENTENCES;
a. In your own words, describe how we use prototypes to help form concepts.  Provide an example as to how our prototypes can cause confusion.  (2 mks for quality of response)

b. In your own words, explain the problem solving process.  Provide your own example as to when you used the problem solving process to solve a problem.  (2 mks for quality of explanation and evidence of thought)

c. Provide your own example as to when you have fallen victim to confirmation bias, when you have argued to the bitter end your belief in spite of all the evidence to the contrary.  (2 mks for quality of response)

3. Solve the following sequence and describe why it is a difficult problem to solve.

Given the sequence “O-T-T-F_?-?-?”, what are the final three letters?

(hint – try counting…)
You will be marked out of 5 for your ability to solve the problem and identify why it is a difficult problem to solve.

Total: ____ / 19
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Excerpt from Psychology by David G. Myers.

Concepts

To think about the countless events, objects, and people in our lives we simplify things.  We organize them into mental groupings called concepts.  The concept chair sums up a variety of items – a baby’s high chair, a wing chair, the chairs around a dining room table and folding chairs.  Most share common features: They have legs, a back and can be sat on.

Imagine life without concepts.  We would need a different name for every object and idea.  We could not ask a child to “throw the ball” because there would be no concept of ball.  Instead of saying “He was angry,” we would have to describe facial expression, vocal intensity, gestures, and words. Concepts such as ball and angry provide much information with a minimum of cognitive effort.  That is why concepts are the basic building blocks of thought. 

To simply things further, we organize concepts into hierarchies.  The earliest naturalists simplified and ordered the overwhelming complexity of some 5 million living species by clustering them into two basic categories – the plant kingdom and the animal kingdom.  Then they divided these basic categories into smaller and smaller subcategories – vertebrates, fish, and sharks for instance, in order of increasingly specificity.

The urge to classify the world reflects our human tendency to order our environment into hierarchies of concepts.  Doing so makes for cognitive efficiency.  Using basic physical concepts, physicists speedily classify and solve physic problems.  Cab drivers organize their cities into geographical sectors, which subdivide into neighborhoods and again into blocks. Chess masters conceptually organized chess games in ways that help them see the significance of various game positions.

We form some concepts by definition. Told the rule that a triangle has three sides, we thereafter classify all three-sided geometric forms as triangles.  By definition, a bird is an animal that has wings, feathers, and hatches from an egg.  More often, we form our concepts by developing prototypes – a best example of a particular category.  The more closely objects match our prototype of a concept, the more readily we recognize them as examples of the concept.  A robin and a goose both satisfy our rule for bird.  Yet people agree more quickly with the statement, “A robin is a bird” than with the statement, “A goose is a bird.”  For most of us, the robin is the birdier bird; it more closely resembles our prototype of a bird.  This quick and easy of deciding what belongs to a specific concept is not as logical as the rule-bound method, but it is certainly more efficient.  Likewise, “maternal love” and “self-love” both qualify as love.  But people more instantly agree that “maternal love is a type of love,” because it better matches their prototype.

If something fails to match our prototype, we may have trouble classifying it.  Thus, we might be slow to recognize non-flying penguins and kiwis as birds. We are much quicker to perceive an illness when our symptoms fit one of our disease prototypes.  People whose heart attack symptoms don’t precisely match their prototype of a heart attack are therefore slow to seek help.

Solving Problems

One tribute to our rationality is our ability to form and use concepts.  Another is our skill at solving problems – at coping with novel situations for which we have no well-established response.  When arriving home without a key and finding the front door locked, ingenuity often triumphs through a series of steps.  First define the problem: You have no key to unlock the front door.  Next develop a specific strategy: Try the back door; if it’s locked, find an unlocked window.  Now carry out the strategy and see if it works.

We solve some problem s through trial and error. Thomas Edison tried thousands of light bulb filaments before stumbling upon the one that worked.  For other problems, we may follow a step-by-step procedure, called an algorithm.  Told to find another word using all the letters in ADIANCAN, we could systematically try each letter in each position—but generating and examining the 20,160 resulting combinations would take too long.  Because algorithms can be labourious, we often solve problems with simple rule-of-thumb strategies, called heuristics. Thus in rearranging the letters of ADIANCAN, we might exclude letter combinations such as two a’s together or words starting with two consonants, such as mc or nm.  By using rules of thumb and then apply trial and error, many people can come up with the answer (see the bottom of this reading).

Sometimes we are unaware of using any problem-solving strategy; the answer just comes to us.  We can all recall occasions when we puzzled over a problem for some time and then, suddenly, the pieces fell together and we perceived the solution.  This facility for sudden flashes of inspiration is what we call insight.

In human experiences, insight is common.  It can be described as the sense of satisfaction that accompanies a flash of inspiration.  After solving a difficult problem or discovering how to resolve a conflict, we feel happy.  The joy of a joke may similarly lie in our capacity for insight—in or sudden comprehension of an unexpected ending or a double meaning, as in the story of Mr. Trickey, who complained to his colleagues that student interruptions had become a problem.  “The minute I get up to speak,” he explained, “some fool begins to talk.”

Obstacles to Problem Solving

Inventive as we can be in solving problems, two cognitive tendencies – confirmation bias and fixation often interfere.

Confirmation Bias

A major obstacle to problem solving is our eagerness to search for information that confirms our ideas, a phenomenon know as confirmation bias.  In an experiment with British university students, P.C. Wason demonstrated our reluctance to seek information that might disprove our beliefs.  Wason gave students the three-number sequence, 2-4-6, and asked them to guess the rule he had used to devise the series (the rule was simple: any three ascending numbers).  Before submitting their answers, the students generated their own sets of three numbers, and each time Wason told them whether or not their sets conformed to his rule.  Once they had done enough testing to feel certain they had the rule, they were to announce it.

The result?  Seldom right but never in doubt:  Most people convinced themselves of a wrong rule.  Typically, they formed an erroneous idea (“Maybe it’s counting by twos”) and then searched only for confirming evidence (by testing 6-8-10, 100-102-104, and so on).  Such experiments reveal that we more eagerly seek evidence that will verify our ideas than evidence that might refute them.  Business managers, for example, are more likely to follow the successful careers of those they’ve hired than of those they’ve rejected, which helps them confirm their perceived hiring ability.

In other experiments, Wason found that once people have a wrong idea they often will not budge from their illogic.  “This incorrigible conviction that they are right when they are, in fact wrong has analogies to real-life crises of belief… Ordinary people evade facts, become inconsistent, or systematically defend themselves against the threat of new information relevant to the issue.”

Fixation

[image: image1.jpg]



A major obstacle to problem solving is fixation – the inability to see a problem from a fresh perspective.  Once we incorrectly represent the problem, it’s hard to restructure how we approach it.  Consider this example;

Given the sequence J-F-M-A-?-?-?, what would be the next three letters?  If you are having difficulty with this sequence, try asking yourself what month it is.

We become fixated on certain solutions for good reason; Solutions that worked in the past often work on new problems.   Although past success can help solve present problems, it may also interfere with our taking a fresh approach when faced with problems that demand an entirely new solution.  This tendency to repeat solutions that have worked in the past is a type of fixation called mental set.  

Flexible, rational thinking becomes more difficult in times of stress and tension.  During international crises, for example, views of an enemy become fixed in simplified good-versu-bad terms.   During the Korean war, a paratrooper reading for a mission was given the last parachute—a left handed one.  “It’s the same as the others,” explained the ordnance sergeant, “but the rip cord hangs on the left side of the harness.”  At 8000 feet, the soldiers jumped one by one, and all went well— except for this one man who fell straight to his death.  Investigators discovered that under the stress of the jump the man had become fixated on the familiar way to open a chute.  The right side of his uniform, where normally he found the rip cord, was completely torn off.  Even his chest flesh had been gouged by his bloody right hand.  Inches to the left was the rip cord, apparently untouched.

Another type of fixation goes by the awkward but appropriate label, functional fixedness.  This is our tendency to perceive the functions of objects as fixed and unchanging.  A person may ransack the house for a screwdriver when a dime would have done the job.  Perceiving and relating familiar things in new ways is an important aspect of creativity.
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