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Chapter Outline

I. Thinking

A. Cognitive psychology: A division of psychology concerned with mental activities



1. Thinking: Manipulation of information via images or concepts



2. Images




a. Mental-rotation studies suggest people work with mental images




b. Some material is more easily imagined than others



3. Concepts: Mental categories sharing common characteristics


B. Problem solving



1. Problem-solving methods




a. Algorithms: Systematic procedures for reaching a solution




b. Heuristics: Mental rules of thumb



2. Obstacles and aids to problem solving



3. Setting subgoals: Solving smaller portions of an overall problem



4. Approach to representing problems: Organization can aid problem solving



5. Rigidity: Functional fixedness hinders our ability to see solutions



6. The set effect: Past experience may bias us toward certain strategies


C. Making decisions



1. Seeking information to confirm a solution




a. Confirmation bias commits us to pursuing one hypothesis



2. Representativeness




a. Similarity to a category sways our likelihood judgments




b. Gambler’s fallacy is an example



3. Availability: Probability judgment swayed by ease of generating examples



4. Comparison: Standards may differ depending on the situation



5. Framing: The way a decision is framed leads to risk aversion or risk seeking


D. Creativity



1. Defining creativity




a. Although slippery, creativity may be defined by consensus



2. Measuring creativity




a. Creativity ( intelligence




b. Divergent thinking may be a marker of creativity




c. Creativity as the ability to produce novel, appropriate work



3. Personal factors in creativity




a. Capacity for hard work




b. Willingness to take risks




c. Tolerance for ambiguity



4. Situational factors in creativity




a. Mood, reward, motivation, attention are all factors



5. Enhancing creativity at work

II. Language

A. Language development



1. Phonemes, morphemes, and syntax are building blocks of language



2. Acquisition of language




a. Skinner: Language learned through reinforcement



b. Chomsky: Language acquisition device (LAD)



3. American Sign Language


B. Thinking and language



1. Whorfian hypothesis



2. Using language to limit thought: Doublespeak and euphemisms



3. Language and gender: Sexist language is inexcusable

III. Intelligence

A. Cultural views of intelligence



1. “Intelligent behavior” and its measurement may differ culturally


B. The history of intelligence testing



1. Galton, Binet, Simon are early pioneers




a. Mental age is a concept that found a wide audience



2. The Stanford-Binet Intelligence Scale




a. Stern (in Germany), Terman (in US) introduce intelligence quotient



3. The Wechsler Scales




a. WIPPSI, WISC, WAIS


C. Principles of psychological tests



1. Reliability




a. Consistency of the measuring instrument





i. Test-retest, alternate forms are examples



2. Validity




a. Accuracy of the measuring instrument





i. Content, predictive, construct are examples



3. Standardization




a. Administration is the same across groups, settings, times





i. Norms provide a reference for interpretation





ii. Normal curve describes population distribution


D. Extremes of intelligence



1. Exceptional children




a. “Exceptional” refers to intelligence at the low or high end of scale



2. Savant syndrome




a. Individuals with severe intellectual deficit show remarkable abilities


E. Kinds of intelligence



1. Spearman’s Model




a. General intelligence (g), some specific abilities



2. Sternberg’s model




a. Triarchic theory of intelligence





i. Analytical intelligence





ii. Creative intelligence





iii. Practical intelligence



3. Gardner’s multiple intelligences




a. Seven distinct kinds of intelligence are proposed


F. Misuse of intelligence tests



1. Eugenics, immigrant testing, labeling reflect negligent use of tests


G. Hereditary and environmental determinants of intelligence



1. Hereditary determinants




a. Heritability estimates of intelligence range from 50 to 80 percent




b. Identical and fraternal twins, adoptees used to study this issue



2. Environmental determinants of intelligence




a. Environmental stimulation contributes to intellectual performance





i. Evidence is not without criticism






- Evaluating Headstart program






- Interpreting increases in standardized test scores



3. Explaining differences in intelligence scores




a. Differences in average intelligence scores invite several explanations

Learning Objectives

Students should be able to:

1.
Contrast the viewpoints of the early behaviorists and cognitive psychologists regarding the study of conscious experience.

2.
Describe the significance of concepts and mental images in the process of human thinking.

3.
Describe the use of algorithms and heuristics in solving problems.

4.
List and describe four phenomena that can either hinder or facilitate problem solving.

5.
List and describe heuristics that are used in decision making.

6.
Define creativity and describe the personal and situational factors that relate to creativity.

7.
Distinguish between phonemes and morphemes and trace the significant steps in language acquisition.

8.
Summarize the strengths and weaknesses of the learning and nativist theories of language acquisition.

9.
Describe the results of research on American Sign Language.

10.
Explain the linguistic relativity hypothesis and describe the impact that language has on our thinking about gender.

11.
 Discuss ways in which language can limit our thinking.

12.
Define intelligence and describe the early efforts to measure intelligence.

13.
Distinguish between the Stanford-Binet Intelligence Scale and the various Wechsler Scales.

14.
Discuss the importance of reliability, validity and standardization in psychological tests.

15.
Distinguish between Spearman’s, Sternberg’s, and Gardner’s theories of intelligence.

16.
Describe the possible misuse of intelligence tests.

17.
Summarize the research on the relative contributions of heredity and environment to intelligence and describe the controversies regarding group differences in intelligence scores.

Lecture Enhancers
The Psychology of Mental Control


It seems trivially obvious that we should be able to control and direct our own thinking.  But as anyone on a diet (who is bedeviled by thoughts of flying pizzas), victim of childhood abuse (who can’t fight the recurring thoughts of the trauma), or person dreading an upcoming decision (such as, until recently, O.J. Simpson) will tell you, sometimes the very thing we try to banish from our minds plagues us without relief.  Mental control seems unusually difficult to maintain at times, and frequently becomes a far from trivial issue.  To the extent that unwanted thoughts invade our consciousness, we are robbed, literally, of peace of mind.


Dan Wegner, at Harvard University, has done pioneering work on the nature of mental control.  His research indicates that, quite paradoxically, it is not so much the thoughts themselves that yield such power in troubling our consciousness, but rather our attempts at suppressing the thoughts.  The very act of thought suppression gives rise to preoccupation with the unwanted thought.  In a set of elegant experiments, Wegner and his colleagues (1987) asked research participants to verbalize their stream of consciousness to a tape recorder for a 5- minute period.  Some participants were told specifically to try to think of a white bear, whereas other participants were instructed to try to not think of a white bear.  Both groups were told to ring a bell whenever the thought of a white bear came to mind.  After the 5 minutes elapsed, participants were given the opposite instructions.  That is, the initial suppression group (told not to think of the bear) was now instructed to “try to think of a white bear”  during another 5-minute period, whereas the initial expression group was now instructed to suppress the thought.  Again, whenever such thoughts came to mind, participants were asked to ring the desk bell in front of them.


When examining both verbalizations of “white bear” and bell rings, an intriguing result was revealed.  As might be imagined, participants in the initial suppression period had difficulty not thinking of a white bear.  However, during the expression period these same people showed significantly more preoccupation with thoughts of a white bear than even those subjects directly instructed to entertain the thought from the outset.  In other words, the act of initial thought suppression produced a rebound effect, calling the unwanted thought to mind with even greater frequency.  It seemed, then, that attempts at suppression produced obsession with the unwanted thought.  Wegner and his colleagues have since investigated this phenomenon in relation to the mental control strategies of depressives, the suppression of thoughts of sex, stress and mental control, individual differences in mental control, psychophysiological concomitants of thought suppression, and a general theory of ironic processes (Wegner, 1994).


But what explains this suppression-obsession link?  Wegner suggests several possibilities.  First, by never allowing the thought to be entertained in consciousness, we never quite get used to its presence or to what it signifies.  As soon as visions of pepperoni dance in the head of a dieter, for example, the immediate reaction is to squelch, suppress, and banish the thought.  This is a short-term solution, however, as our suppression attempts fail to keep pace with the insistence of the thought.  Each time the thought creeps back into consciousness, then, it does so at full power, eventually resulting in our preoccupation with it.


Second, and more generally, Wegner (1994) proposes that when we attempt mental control, two cognitive processes are at work.  An operating process promotes the intended changes by searching for mental contents that are consistent with the desired end state.  For example, the thought to “not giggle” in the face of a stressful, somber situation would be a desired end state of one’s mental control activities.  At the same time, however, a monitoring process tests whether the operating process is still needed by searching for mental contents that are inconsistent with the desired state.  In the present example, the monitor would search for “giggling” and return either a negative or positive value to the operating process.  Here’s the rub.  While the operating process is somewhat effortful, requiring greater cognitive capacity, the monitoring process is more automatic and takes place less effortfully.  When the two work in harmony, the thinker can revel in some measure of mental control.  But if the mental system is taxed, or cognitive resources are depleted in some way, it will be the more effortful operating process that gets disrupted.  The monitoring process, searching for the to-be-banished-thought, now becomes more pronounced, and serves to heighten the thinker’s sensitivity to the unwanted thought.


It is clear that thought suppression, the roots of obsession, and the nature of mental control are fascinating, interacting, complex topics.  A great deal is now known about the processes at work, and applications to therapy, stress reduction, pain control, and health are underway.

Wegner, D. M. (1988). Stress and mental control.  In S. Fisher & J. Reason (Eds.), Handbook of life stress, cognition, and health (pp. 685-699).  Chicester, England: Wiley.

Wegner, D. M. (1989). White bears and other unwanted thoughts. New York: Viking Press.

Wegner, D. M. (1994). Ironic processes of mental control. Psychological Review, 101, 34-52.

Wegner, D. M., & Erber, R. (1992). The hyperaccessibility of suppressed thoughts. Journal of Personality and Social Psychology, 63, 903-912.

Wegner, D. M., & Pennebaker, J. W. (1993). The handbook of mental control. Englewood Cliffs, NJ: Prentice Hall.

Wegner, D. M., Schneider, D. J., Carter, S. R., III, & White, T. L. (1987). Paradoxical effects of thought suppression. Journal of Personality and Social Psychology, 53, 5-13.
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Don’t Believe Everything You Read...Except This


People sometimes believe in things they ought not to, such as flat Earths, cheese moons, or their own invulnerability.  But forming and clinging to misbegotten beliefs may itself be a consequence of some fundamental cognitive processes, such as how information gets encoded in memory or what happens to a disrupted attentional system.


Dan Gilbert, of Harvard University, has been exploring the problem of “believing what isn’t so” for several years.  In explaining the process by which such belief takes place he invokes the thinking of Rene Descartes and Baruch Spinoza, both of whom wrote quite a bit about how information is perceived and stored in a mental system. Descartes argued that information is first comprehended, and then in a subsequent step, a truth value is assigned to it: We decide to accept or reject the information as being true.  This would suggest, of course, that we can easily entertain ideas (indefinitely, perhaps...putting them up in a mental guest room, so to speak) without necessarily putting stock in them.  If comprehension (understanding) of information and endorsement (acceptance or rejection) are two distinct steps, humans should be able to hold an idea without believing it.


Spinoza adopted a different position on the nature of belief, arguing that comprehension and acceptance of information are accomplished in a single initial step, only later to be followed by certification or rejection of the information.  This view holds that the very act of receiving information entails assigning a belief to it [“this information is true” (or false, as the case might be)], which only later can be substantiated or “unbelieved,” as might be called for.  Quite unlike Descartes, then, Spinoza argued that ideas could not be entertained, “beliefless,” in a cognitive system, but rather are believed upon first being received into the cognitive system.


How to disentangle these competing predictions?  Notice that both, if allowed to run their course, would lead to the same outcome: The acceptance or rejection of information as being true.  The difference lies in when the belief is assigned, either in a Spinozan first step or in a Cartesian second step.  Gilbert reasoned, then, that disrupting a belief system in action would be the only way to tell which system (Spinozan or Cartesian) was at work.  If Descartes was correct, disrupting the system between steps should have no effect on cognition: We would be left holding a collection of ideas that had not yet been assigned truth values.  If Spinoza was correct, however, disruption should produce a very pronounced tendency: We should be left believing information to be true (since it was automatically tagged with a truth valued upon entering the cognitive system) when in some cases it is not.


To test these ideas, Gilbert and his colleagues asked research participants in one of several experiments to learn some (fictitious) Hopi language terms.  Participants saw a Hopi/English word-pairing flash on a computer screen (such as “A monishna is a star,” “A rirg is a valley,” or “A neseti is a bee”), which was followed by a brief pause, and then followed by one of three outcomes: The word “True” (signaling that the preceding pairing was accurate), the word “False” (indicating that the preceding pairing was incorrect), or a blank screen.  Note that Descartes and Spinoza are still neck-and-neck at this point.  Either account of belief would argue that participants could take in the information (untouched, as Descartes would have it, or believed as true, as Spinoza would have it) and then correct it based on the True or False cue later given (which would mean assigning a belief in the Cartesian system, or revising/substantiating an existing belief in the Spinozan system).  However, the researchers asked participants to do one additional task.  On some trials participants were asked to press a button if they heard a particular tone.  This additional task served to tax their available cognitive resources, making it more difficult to perform the correction step of integrating the true/false cues with the prior information.  These participants, however, provided an answer to the riddle of belief.  When later polled they showed a particular pattern of errors; namely, they were left believing propositions that should have been revised (i.e., those tagged as “False”) as being true.  Given the controls of the experiment, the only way to account for this outcome is that the information must have been encoded as true upon first being read (just as Spinoza argued).  Because these resource-depleted subjects were disrupted from performing Spinoza’s second task (certifying or, in these cases, rejecting the previously-believed information), they were left believing what they ought not to.


The implications of this research are startling.  For example, as Dan Wegner and his colleagues have shown, it may help explain the workings of innuendo.  When presented with information that may or may not be correct, our Spinozan belief system compels us to endorse that information upon comprehension.  If our cognitive resources are later disrupted we may be unable to correct our initial comprehension.  Similarly, this research may help explain why belief perseverance takes place.  If the stage of correcting initial information is subject to disruption, we may be left clinging to beliefs even in the face of clearly disconfirming evidence.  Finally, these results fly in the face of what your mother always told you.  Far from “not believing everything you read,” it seems that we can’t escape that fate.

Gilbert, D. T. (1993). The assent of man: Mental representation and the control of belief.  In D. M. Wegner & J. W. Pennebaker (Eds.), Handbook of mental control (pp. 57-87).  Englewood Cliffs, NJ: Prentice Hall.
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Approaches to Decision Making

The textbook describes several heuristics, such as representativeness and availability, that impact on the decision making process.  Irving Janis and Leon Mann described some general decision making strategies that include the use of these heuristics, which are summarized below.


(  Optimizing.  An optimizing strategy has as its goal the selection of the alternative that has the highest potential payoff.  Therefore, the process of decision making focuses on an analysis of the relative costs and benefits associated with each alternative.  Janis and Mann noted that very few people effectively use this approach because the amount of information that is necessary to be processed often exceeds the mental capacity of the individual.  In addition, since this approach is costly in time, effort, and money, it is often not adopted due to personal or external time constraints that are placed upon making the decision.


(  Suboptimizing.  Because of personal or external constraints on time or one's capacity to process all of the necessary information, individuals will sometimes adopt a suboptimizing strategy.  This strategy focuses on maximizing some aspects at the expense of others.  For example, one may choose to take a new job because it represents a significant increase in salary and benefits.  However, the job requires extensive travel and late work hours, resulting in less time spent with family and friends.


(  Satisficing.   A satisficing strategy is one that focuses on identifying a solution that is acceptable or meets some minimal set of requirements rather than one that maximizes the outcome.  Usually this approach involves setting some minimal criteria for a decision and then evaluating each alternative according to these criteria.  The first alternative that satisfies the criteria is the one that is selected.  Therefore, this strategy often fails to take into account all possible alternatives.  It could be argued that many of our major purchases (for example, an automobile) are made by using a satisficing approach.  We may initially make a list of the things we want in a new car, and then purchase the first car that meets these criteria.


(  Quasi-Satisficing.  Janis and Mann described a quasi-satisficing strategy as one that makes use of a single, simple decision rule to make moral decisions.  This rule, however, is not simply considered to be minimally satisfactory, but rather is believed to be the best or only course of action for making moral decisions.  Another quasi-satisficing approach is known as elimination-by-aspects.  This approach utilizes a set of decision rules or requirements that are used in succession to sequentially narrow down a list of alternatives.  That is, you would start with the first requirement and eliminate all alternatives that fail to meet that requirement.  You would then continue by applying the next requirement to the remaining alternatives.  This process continues until only one alternative remains.  The danger of this approach is that it does not weigh the relative values of each of the requirements.  Thus, an alternative may be eliminated on the basis of what is essentially a minor criterion.

Janis, I. L., & Mann, L.  (1977).  Decision making.  New York: The Free Press.

Reprinted from Hill, W. G. (1995).  Instructor's resource manual for Psychology by S. F. Davis and J. J. Palladino.  Englewood Cliffs, NJ:  Prentice Hall.

Know and Tell


Most people whole-heartedly embrace the dictum to “know thyself.”  Popular sayings such as “I know my own mind” or “I’m the best judge of what I do” echo this sentiment.  The problem is, it may be difficult or impossible to fulfill this command.  Classic studies by Richard Nisbett and Timothy Wilson suggest that people have very little access to their own higher-order cognitive processes; in short, introspection is a rather hollow process.  Instead, most people rely on plausible, a priori causal theories about the link between certain stimuli and subsequent behavior.  To the extent these theories can account for the behavior in question, people’s reports on their mental processes may indeed be accurate.  However, the causal reports generated by actors for their own behavior are generally no more accurate than the accounts given by observers.


Nisbett and Wilson generated support for these conclusions by reviewing a number of studies (such as the Maier string problem) and performing several experiments.  In one experiment participants learned a series of word-pairs, such as “floor-table,” “tree-cloud,” and so on.  Some of the participants learned the pairing “ocean-moon.”  When all participants were later asked to name their favorite brand of detergent, those participants who had been primed by the meaningful “ocean-moon” associate responded, as expected, with “Tide.”  Although nearly all the participants could recall nearly all the word pairs, virtually no participants offered the word cue as a reason for their response.  Rather, participants offered plausible (though incorrect) reasons for their choices, such as “It’s the brand I always use,” “Tide’s the best-selling brand,” or “I like the box.”  In essence, Nisbett and Wilson were able to establish circumstances in which a known, highly salient cause for behavior (i.e., the word-associate task) was available to participants, yet demonstrate that participants would opt for more seemingly plausible, a priori reasons for their behavior.


As another example, Nisbett and Wilson asked mall shoppers to perform a product comparison.  Nylon stockings were arranged in a row in front of passing shoppers, whose task was to choose the stocking of the best quality and describe the reasons for their choice.  By a factor of almost four to one, the rightmost stocking was chosen overwhelmingly by the participants.  This position effect is well known to psychologists; for a variety of reasons, we often prefer to reserve judgment or “shop around,” thereby choosing the last object in a series.  Apparently it is not well known to laypeople.  None of the shoppers volunteered the position effect as a reason for their behavior, and when asked directly if it could have affected their choice, virtually all the shoppers gave the researchers a sneer, smirk, or snort.  But perhaps they were correct.  Maybe, through a fluke, the better-quality stockings did end up in the rightmost position a significant amount of the time.  It is a possibility, but one negated by the fact that all of the stockings used were identical to one another.


Wundt and his colleagues built experimental psychology on the process of introspection.  A little less than 100 years later, Nisbett and Wilson demonstrated that introspection is not all it’s cracked up to be.  Their article remains somewhat controversial, and has sparked considerable debate in the literature.  It does appear, however, that when called upon to “know our own minds” we may be faced with the task of telling more than we can know.

Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can know: Verbal reports on mental processes. Psychological Review, 84, 231-259.

Talented, Prodigious, Autistic, and Idiot Savants


What to call someone of clearly impaired abilities who nonetheless exhibits remarkable memory skills?  There are many choices, but they all describe a fascinating aspect of thinking and memory.


Savant syndrome, as it is commonly called, refers to people with very low general intelligence who show prodigious abilities in one or a few areas of functioning.  Originally called idiot savants (through a combination of what were once scientifically-acceptable terms), such people were thought to be mentally retarded.  However, savants are found at a rate of about 1 in 2000 among the mentally retarded, compared to estimates of about 10 percent among the autistic population (Rimland & Fein, 1988).  In fact, the term autistic savant is used to describe just these cases: Someone who is autistic, yet shows extraordinary skill in a particular area. Contrast this with the term talented savant (used to describe someone mentally retarded but able to perform a task at a comparatively high level, given the degree of retardation) or prodigious savant (used to describe a mentally retarded person capable of feats that would be remarkable by any standards).


Autistic savants are usually limited to a narrow range of talents.  For example, many show fantastic abilities in art or music, or can perform arithmetic or calendar calculations quickly and accurately.  Beyond these areas of expertise, however, their abilities are clearly below par.  This observation is just one of many curiosities surrounding savant syndrome.  For example, it is not at all clear how or why these abilities develop.  Explanations invoking left hemisphere damage, heredity, compensatory development, and just plain practice have all been advanced.  What is clear is that more research into the abilities of these remarkable individuals is called for.

Searleman, A., & Herrmann, D. (1994). Memory from a broader perspective.  New York: McGraw-Hill.

Einstein’s Brain

After Albert Einstein died of a hemorrhaged abdominal aneurysm in 1955, pathologist Dr. Thomas Harvey removed Einstein’s brain and kept it for scientific study.  He noted that on a gross-anatomical level, Einstein’s brain was no larger or heavier than the normal human brain.  Since 1955, Einstein’s brain has been photographed extensively and sectioned for further investigation.  In 1996, Dr. Sandra Witelson obtained a significant section of Einstein’s brain and has reported with her colleagues that although Einstein’s brain was reported as average in size and weight, Einstein’s inferior parietal lobe was 15% wider than comparable parietal lobes.  This brain area is associated with visual-spatial cognition, mathematical thought, and imagery of movement.  Note that Einstein’s theoretical insights were usually the result of mental imagery that he translated into the mathematical language.  Witelson and her colleagues also found that the sylvian fissure, which separates the frontal and temporal lobes, was shorter than average, suggesting tightly packed neurons and interconnections and thus increased communication between neurons in this brain region.

It is still unknown whether Einstein was born with an extraordinary mind, or whether the brain reorganized itself around Einstein’s life work (following the principles of neural plasticity).  As long as humans are intrigued by intelligence, we will always be interested in the mystery behind genius.
Witelson, S. F., Kigar, D. L., & Harvey, T. (1999). the exceptional brain of Albert Einstein. The Lancet, 353, 2149-2153.

Tongue-Eye Coordination


“Put the apple on the towel in the box.”  The ambiguity inherent in this sentence can lead to great confusion.  Should the apple that’s currently on the towel go in the box?  Should the towel lying near the apple first go in the box, followed by the apple on top of it?  Or should the apple be placed on the towel in the box, rather than on the plate that’s in the box?


Until recently, most views of speech comprehension emphasized the decoding of grammar, followed by a search for contextual clues that might aid in following a command. The grammar in this example illustrates that sometimes that can be a tall order.  A recent study, however, suggests that visual cues irrelevant to grammar play a prominent early role in influencing message comprehension.  A combination of visual and linguistic information helps us to better understand what others tell us.


A research team led by Michael K. Tanenhaus at the University of Rochester tracked the eye movements of volunteers while they listened to a variety of messages.  These simple commands asked them to manipulate objects that were visible in the laboratory.   The researchers found that people look at targets as soon as they hear words that distinguish the target from other items.  As an example, when asked to “touch the starred yellow square” participants took about a quarter-second to look at the correct target (that lay among other unstarred blocks) after hearing the word “starred.”  However, if the items included two starred yellow blocks, participants looked at the target after hearing the word “square.” 


But where does the apple go?  When presented with either an ambiguous phrase (“Put the apple on the towel in the box”) or an unambiguous one (“Put the apple that’s on the towel in the box”) participants’ eye movements differed.  As they heard a particular command, participants viewed either a display with an apple set on a towel, another towel without an apple, a box, and a pencil; or a similar arrangement in which the pencil was replaced by an additional apple on a napkin.  When faced with only one apple, the ambiguous phrase led participants to glance at the towel after hearing “towel,” showing their inclination that the apple should be placed there, then both placed in the box.  Those participants given the unambiguous phrase, however, never glanced at the towel.  When the two-apple arrangement was presented, however, both ambiguous and unambiguous instructions produced the same patterns of eye movements. Participants looked from one apple to the other upon hearing the word “apple,” then looked at the appropriate apple upon hearing the word “towel,” and made no further eye movements until hearing the word “box.”  An apple on a towel in a box illustrates the coordination that takes place between vision and hearing in speech comprehension.  But if the apple stays in the box it doesn’t do much for the hearing-hunger connection.

Bower, B. (1995). Understanding speech: I see what you mean. Science News, 147, 373.

Creativity Training and Problem Solving


Richard Mayer, in his review of trends in creativity training, reports that some of the first structured programs for improving creativity thinking and problem solving were Crawford's "attribute listing," Gordon's "synectics," and Osborn's "brainstorming."  These appeared in the 1930s and 1940s and were used primarily in industry.  Attribute listing involved listing an object's characteristics and thinking about how each could be modified.  Synectics stressed the use of analogies to join elements that are not obviously related.  Brainstorming involved problem solving and was widely used.  In brainstorming, criticism and evaluation of ideas are delayed until after all responses are generated.  Quantity, rather than quality, is stressed.  Originality is desirable, and elaboration of earlier suggestions is encouraged.


The reported success of these procedures led to a major increase in training programs in the 1960s.  Among the best known were the Parnes Program (which stressed brainstorming), the Myer-Torrance Idea Books (which gave practice with creativity problems), and the Productive Thinking Program  (in which fifth- and sixth-graders solved mystery stories as training for general problem solving).


In the 1970s problem solving courses reemphasized strategies.  Rubenstein's Patterns Problem Solving course teaches the use of flow chart representation, tree diagrams, and strategies specific to individual content areas.


Do these programs work?  Research suggests that they have had moderate success at best.  Individual studies have sometimes shown dramatic results, but these results must be cautiously interpreted.  Many involved small samples with poor controls.  Mansfield, Busse, and Krepelka reviewed several studies of the Productive Thinking Program and concluded that although performance improves on similar material, there is little evidence that training transfers to dissimilar problems.  Torrance  reached a similar conclusion after evaluating studies of creativity training programs.


The current view is that efficient problem solving requires broad knowledge in the specific problem area (e.g., biology, physics) and general strategies that are appropriate to the specific target area.  Successful training courses, therefore, are those that improve a knowledge base and teach specific strategies.  General problem solving skill instruction is still largely ineffective, though programs stimulated by the information-processing/cognitive science advances in the past decade provide hope that effective techniques will someday be developed.  (See Nickerson, Perkins, & Smith for a discussion of several programs and their results).
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Delving Into Intuition


Psychologists have long been interested in understanding reasoning, problem solving, and decision making.  But the other, “softer” side of this cognitive coin is the study of intuition; how we develop a “gut feeling” or “sense” about a judgment, situation, or another person.  Far from relying on an aching bunion or creaky joint to understand intuition, scientists have recently put the notion to the test.


Antonio Damasio and his colleagues at the University of Iowa College of Medicine studied 6 people who had damage to the ventromedial sector of the prefrontal cortex and 10 people who did not.  This area of the brain is responsible for storing information about emotional experiences and is also involved in decision making.  Armed with $2,000 in fake money, the participants were presented with four decks of cards and were told they could turn over cards from any deck during the course of a game.  Unbeknownst to the participants, two decks were rigged to produce lower immediate rewards but a higher overall payoff, whereas the other two decks yielded short-term, large payoffs but at the price of greater total losses.  Participants flipped cards at will while being monitored for GSR as an indicator of nonconscious (or conscious) anxiety.  After the first 20 rounds the research team questioned the participants, and did so again after each subsequent 10 rounds, in order to determine when the participants became conscious of the best strategy to win.


Those participants without brain damage began to show signs of anxiety before picking cards from the losing decks, and began to avoid those decks, although consciously they were not yet aware that they were losers.  By the 80th round 7 of the 10 normal participants consciously knew to avoid the losing decks, and although the remaining 3 did not reach that insight, they nonetheless continued to make advantageous choices.  The 6 brain damaged participants, however, continued to pick from the losing decks, never expressed a hunch that something was amiss, and never showed signs of anxiety.  In short, the intuition or unconscious knowledge that arose in the normal subjects was absent in the impaired group; there never arose a “sense” or “feeling” of what was going on.


A more recent study digs deeper to the roots of intuition.  A team of researchers led by David Skuse, a psychiatrist at the Institute of Child Development of University College in London, found evidence suggesting that intuition is an inherited trait passed from fathers to their daughters.  Skuse and his colleagues defined intuition in terms of social skills, such as the ability to decode nonverbal communication or recognize socially appropriate behavior.  Although the research team has not identified a gene (or genes) responsible for these abilities, their patterns of evidence suggest a specific chain of inheritance.  The parents of 88 girls with Turner’s syndrome (characterized by a single X chromosome) were asked to rate their daughters on various measures of social intelligence, such as awareness of other’s feelings, skill at following instructions, or awareness of offending others.  The researchers next determined whether each girl’s single X chromosome had come from her father or mother.  The results revealed that those girls who had inherited the mother’s chromosome scored worse on the measures of “intuition” than did those receiving the X from their fathers.


Parents of normal boys and girls were also asked the same questions.  The boys, compared to the normal girls, scored lower on the measures of social intuition: Like all boys, they also received their X chromosome from their mothers.  Furthermore, the researchers also compared the responses of the Turner’s syndrome girls with those of normal boys and girls on a battery of neuropsychological measures.  Turner’s syndrome girls who received their X chromosome from their mothers scored worse on tests that required extensive planning or the inhibition of urges; normal boys also scored worse on the inhibition measures (but not the planning tasks).

Brown, D. (June 12, 1997).  Women inherit intuition from dads, researchers say. Austin American-Statesman, A1, A6.

Stein, R.  (March 9, 1997).  Intuition affects sensible choices, researchers find.  Austin American-Statesman, A25.

Some Qualities of Mental Imagery

Mental imagery is a topic that has fascinated psychologists since the origin of the discipline.  William James, for example, advanced a theory linking mental imagery to visual processes, and numerous philosopher-psychologists waxed poetic on the meaning behind the “pictures in one’s head.”  With the rise of Behaviorism mental imagery was dismissed as unscientific mumbo-jumbo, and although the cognitive revolution sparked a return of interest to the topic, it was not without debate.  For example, a celebrated exchange between Allan Paivio and Zenon Pylyshyn, “refereed” by John Anderson, dug deeply into the nature of mental imagery itself.


Amidst all this hubbub about mental images, and whether they exist, and what they might be like, there has arisen an intriguing line of research, which suggests that mental imagery - whatever it may consist of - serves an important role in some very basic human behaviors.  As a crossroads of perception, cognition, and memory, mental images help to guide us through the world, supplying information that may be lost from immediate sensation or providing bird’s-eye detail that allows us to complete an otherwise difficult task.  When we produce a self-generated mental map of how to get from the bread to the milk in a grocery store, or “see” that the suitcases will all fit in the trunk, or play golf Jack Nicklaus’ way, we rely on visualization to help us accomplish the task at hand.  In fact, recent research suggests that the imagery-visualization link may be stronger than previously imagined.  Stephen Kosslyn, of Harvard University, reports that a PET scan study revealed that blood flow increased in the primary visual cortex when research participants were asked to imagine a series of tiny letters, but increased in an adjacent visual area when the same participants were asked to imagine large letters.  This suggests that the brain centers involved in actually seeing something close-up or far away (i.e., involving perception with the center of the eye or peripheral vision, respectively) are also active when mentally imagining something from the same perspectives.


But what about the benefits for behavior?  Researchers, led by Alain Berthoz of the College of France-National Center of Scientific Research, suggest that mental imagery acts as a kind of homing device for the human species, enabling us to find our way in unfamiliar or visually restricted environments.  Berthoz and his colleagues had adults practice driving a four-wheeled robotic vehicle down a long corridor, using a joystick to control speed and direction.  Participants then relinquished control of the vehicle, and were driven down the corridor (some 6½ to 33 feet) by remote control while blindfolded and wearing headphones (to limit sensory input).  Once the vehicle stopped, participants were tapped to signal them to now drive the vehicle the same distance.  Participants were not only able to recreate the distances to an accuracy of within a few inches, but they also reproduced the speed and pattern of the journey.  That is, unasked by the researchers, participants gradually accelerated or maintained a constant speed or started and stopped at the same points and in the same manner as had been done on their blindfolded journey.


Berthoz suggests that the participants’ success was due to their ability to form complex mental images linking pressure, sensory, and vibration cues to an imagined visual perception of velocity.  Just as people born blind typically display navigational skills equal to those of their sighted counterparts, so, too, do we construct mental representations of our environment to help guide us when some of the data are missing.    As another example, consider an intriguing experiment conducted by John Reiser and his colleagues at Vanderbilt University.


Reiser asked research participants on two different occasions to look at a researcher standing about 26 feet away, put on a blindfold and headphones, and then walk to the researcher’s location.  Between these jaunts, however, participants rode on a strange contraption.  A tractor, pulling a treadmill upon which the participants walked, was driven around a parking lot.  For some participants the treadmill speed was faster than the tractor speed, whereas for others the speed of the treadmill was slower than that of the tractor.  When these respective participants were asked to repeat their blindfolded 26-foot walk after taking the “treadmill tour,” an interesting pattern was observed.  Those participants who walked faster than the tractor pulled later walked significantly beyond the researcher’s position, although they reported feeling as though they’d walked a shorter distance and at a slower rate compared to their original jaunt.  Similarly, those who walked slower than the tractor pulled stopped short of the researcher’s position, yet perceived themselves as walking more quickly and farther than their original trip.  As with Berthoz’s participants, a link between action and imagery was formed in the present case, albeit one that was misperceived due to the experimental manipulations.

Anderson, J. R. (1978).  Arguments concerning representations for mental imagery. Psychological Review, 85, 249-277.
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IQ and Juror Selection


A recent California court case (People v. Pierce [40 Cal. Rptr. 2d 254]) raises the issue of how intelligent a person must be to serve as a member of a jury in a criminal trial.  Ronald Blaine Pierce was convicted of forcible oral copulation, forcible sodomy, and false imprisonment.  His conviction was overturned, however, on the grounds that one of the jurors who convicted him was mildly mentally retarded.


During the voir dire process the judge asked prospective jurors to state their names, occupations, occupations of their spouses, and whether they had ever served on a jury.  The juror in question answered honestly and simply.  Subsequently, the judge asked, “Do any of you know any reason at all, perhaps something I haven’t touched on in my voir dire, that would bear upon your qualities to serve as a fair and impartial juror?,” to which no one responded.  The defendant’s attorney discovered during the jury’s final instructions that one of the jurors was mildly mentally retarded, and filed for a reversal of the conviction.


A clinical psychologist later testified that the juror in question was a long-term resident of a group home and had an IQ of 66. In the psychologist’s opinion, the juror would have had difficulty processing the information in the trial, due to “her shortened attention span and her inability to process testimony at a normal rate of speech.”  It was also revealed, however, that the juror in question worked 20 hours a week in a retail store, and had received several promotions and raises during the past two and a half years.  The juror was also capable of getting to and from work using public transportation.


California Code of Civil Procedure, section 203, lists the factors that disqualify potential jurors. These include people who are not US citizens; who do not live in the state or in the jurisdiction in which they are called to serve; who have been convicted of a felony; who are serving as grand jurors; or who are the subject of conservatorship.  On these grounds, the judge denied the defendant’s motion for a new trial, noting that none of these exclusions applied to the mentally retarded juror.  The California Court of Appeal, however, ruled that the defendant had been denied due process “to a jury whose members are both impartial and mentally competent.”  The appellate court ruled that section 203 eliminates certain categories of people, but not all categories of people who may be unfit to serve.


This case raises several issues regarding the efficacy of the voir dire process, as well as the standards of “competence” and “incompetence” to be used in juror selection.

Ewing, C. P. (1995, July). Is IQ relevant to juror selection?  APA Monitor, p. 16.

Birth Order and Intelligence

Birth order has been invoked to explain all manner of behavior, according to the pop psychology that crowds the bookstore shelves.  Although some of the claims are false and some are wishful thinking, there is a ring of truth to the effects of one’s family position on behavior.  In particular, birth order has been used to explain some elements of intellectual performance.


Several studies have found that earlier-born children (in a family sequence) tend to perform better on aptitude and intelligence tests compared to later-born children.  Why this is the case, however, remains somewhat a matter of debate.  Several theories on the “nature” side of things, such as hormonal or other biological changes in slightly older mothers affecting later-borns, have been advanced and rejected.  At present, the “nurture” side of the debate, emphasizing environmental influences, has captured the attention of researchers seeking to explain this outcome.


Robert Zajonc and Gregory Markus have offered an explanation.  Their confluence model argues that children will attain higher intellectual achievements if they are raised in environments that provide greater intellectual stimulation, coming, in part, from parents and siblings.  At first blush this theory would suggest that larger families should provide more of such opportunities, and further that later-born children should reap the rewards of the abundant intellectual stimulation of their numerous siblings.  However, Zajonc and Markus made the opposite argument, that as family size increases the intellectual climate of the family decreases.


In the simplest case of two parents and a single child, the overall intellectual climate can be calculated based on a simple heuristic.  If the parents each contribute 50 “intelligence units” (an arbitrary value used for illustration) and the infant contributes zero, the overall intellectual climate of the family would be 50 + 50 + 0 = 100 / 3 = 33.  As the child grows his or her contribution to the family intellectual climate might increase by 3 points a year.  After two years, if another child is born, the overall intellectual climate of the family has now changed to 50 + 50 + 6 + 0 = 106 / 4 = 27.  If another sibling arrives two years after that, the equation changes to 50 + 50 + 12 + 6 + 0 = 118 / 5 = 24.  In short, as more children arrive the overall intellectual climate decreases, given the contributions made by each family member, but only to a point.  With extraordinarily large families (e.g., 10 or more children) a rise in overall climate can be seen in these calculations.


When applied to data, Zajonc and Markus’ theory holds up remarkably well.  For example, a reanalysis of data from a large Dutch study (Belmont & Marolla, 1973) generally confirmed the confluence model, with a few exceptions.  First, there was an “only-child” effect, such that children with no siblings scored at about the same performance level as first-borns in families with four children.  The confluence model should predict only-children to score highest, given that they enjoy the richest intellectual climate (based on the calculations).  Second, there was a “last-born” effect, such that the last sibling’s intellectual performance tended to drop dramatically.  This is curious, given the slight rise in calculated scores as families become substantially larger.


Zajonc and Markus suggested that neither only-children nor last-borns get to be “teachers,” which may account for the anomalies in the pattern of scores.  Only children have no one to teach to, and last children seem unlikely candidates for teaching their older siblings.  This intriguing explanation has a ring of truth to it, and fits well with the available data.


So, how to plan a family to maximize intellectual development?  Here the answer is not so clear.  Only children may enjoy a rich intellectual climate, but succumb to the only-child effect.  Up to a point, more children will reduce the overall intellectual climate.  The strategy of spacing births out considerably, such as 5 or more years between two children to maximize the first child’s contributions, may lead to the last-child effect.  Although the confluence model makes a compelling case for explaining birth order effects, it remains silent on strategies for optimal family planning.

Belmont, L., & Marolla, F. (1973). Birth order, family size, and intelligence. Science, 182, 1096-1101.

Zajonc, R. B., & Markus, G. B. (1975). Birth order and intellectual development. Psychological Review, 82, 74-88.

Evaluating the SAT


Many of the people in your classes will be first-year students and will have recently taken the Scholastic Aptitude Test (SAT).  Your discussion of intelligence and mental abilities presents a good opportunity to introduce some strengths and weaknesses of the SAT testing program.


Critics of the SAT question its predictive validity and its fairness toward minorities, as well as the reliance on SAT scores (or other standardized tests) in college admission decisions.  In his discussion of the use of standardized tests, Hargadon suggests that much of the controversy and confusion result from the complex techniques of test construction, the common failure to separate the issues of reliability and validity from the potential effects of test use on social issues, and a misconception of the actual role of test scores in college admission processes.


Linn evaluated the validity of the SAT and concluded that it has reasonable predictive validity for academic performance.  The correlation between SAT scores and first-year grades is .41 (multiple correlation; verbal and quantitative tests).  Because all students do not take the exam, range restriction makes this a conservative estimate.  High school grades are better predictors (.52), as SAT critics claim, but the combination of SAT and grades is better still (.58).  Also, test scores are objective, whereas high school grades can be influenced by biased teachers or differences in courses and school standards.


Linn also addressed the charge that the SAT is unfair (biased) toward minorities.  The test is not culture-free, nor is it independent of experiential effects.  It predicts only the current ability of an individual to perform in a standard academic environment.  However, the predictive validity is comparable for minorities and the white middle-class majority, and most schools use separate criteria for minorities, reducing the effect of bias.


The importance of SAT scores minimizes the impact of any test weaknesses.  Although the SAT is often portrayed as the primary determinant of college admission, Hargadon found that many schools give it little emphasis.  Only 48 percent of the responding institutions even require SAT (or ACT) scores.  A high school transcript was the most common requirement (74 percent).  High school performance was rated as very important by 65 percent of colleges requiring transcripts (84 percent of private and 77 percent of public four-year schools).  Test scores were very important to 45 percent of the colleges requiring tests (55 percent of private and 63 percent of public four-year schools).  Based on these data plus the number of schools that do not require test scores, Hargadon concluded that test scores do not play an unreasonably prominent role in college admissions decisions.

Hargadon, F. (1981).  Tests and college admissions.  American Psychologist, 36, 1112-1120.

Linn, R. L. (1982).  Admissions testing on trial.  American Psychologist, 37, 279-291.

Reprinted from Whitford, F. W. (1995). Instructor’s resource manual for Psychology: Principles and applications by S. Worchel and W. Shebilske.  Englewood Cliffs, NJ:  Prentice Hall.

Termites Show Intelligence

When intelligence testing was in its infancy there was a wide spectrum of unanswered questions.  How should intelligence best be assessed?  What was the stability of the intelligence quotient over time?  What factors contributed to poor versus superior performance?  How did geniuses differ from the rest of the population?  To address some of these questions, Lewis Terman undertook in the early part of this century a longitudinal study of geniuses.


A group of some 250,000 elementary school students (who had been identified by their teachers as possibly gifted) formed the basis for Terman’s initial screening.  After administering intelligence tests Terman selected 857 boys and 671 girls (1528 students total) who had IQs in the superior range.  Specifically, the mean IQ of these children was 150, with a low score of 135 and 80 students scoring above 170.  These 8- to 12-year-olds were then observed carefully for the next few years.


One early finding was that, contrary to popular opinion, gifted children were not bookish, maladapted freaks.  Rather, these children (“Termites,” as they were later dubbed) were typically taller and broader than average children, and had many markers of physical prowess, such as superior hand grip strength, greater lung capacity, and earlier sexual maturity.  Intrigued by these findings, Terman decided to extend his study to a very large-scale longitudinal design; so longitudinal, in fact, that it has continued for the past 60+ years, even long after Terman’s death.


Some summary findings are these.  First, in keeping with their childhood development, the Termites tended to have lower rates of childhood illnesses and accidents than the population as a whole, lower incidences of alcoholism and criminality, and lower death and accident rates than the rest of the population.  Second, although these children tended to do better academically than their peers (as might be imagined), they were no better in non-academic arenas, such as physical education, art, or metalshop.  As a corollary, these children also did not burn out over time; their academic performance remained strong as 70 percent went on to complete university degrees.  Third, this gifted group became well-off financially.  Perhaps because of their education and suitability for a range of professions (e.g., physicians, lawyers, architects, executives) their median salary during the 1950s tended to be in the upper 1 percent of the population.  Finally, when assessed later in life, the Termites also were a contented group.  Overall they report feeling generally satisfied with their lives, again contrary to the notion that highly intelligent people are more susceptible to neuroses or psychological disturbances.


Terman’s studies were not without criticism, much of it focused on his sometimes dicey emphasis on genetic components of intelligence.  Nonetheless, this long-term study of genius has proven to be a once-in-a-lifetime glimpse into the lives of a very select group.

Terman, L. (Ed.) (1921-1959). Genetic studies of genius (Vols 1-5). Stanford, CA: Stanford University Press.

Intelligence Testing and Cultural Considerations

The specter of test bias has loomed over the intelligence testing enterprise virtually since its inception.  The possible misuses, misinterpretations, or misapplications of intelligence tests hold legal, moral, and social implications.  As awareness of these consequences increases, active steps have been taken to limit the influence of cultural, racial, or social factors that might bias a test’s uses.


One well-known example of this approach is the System of Multicultural Pluralistic Assessment, or SOMPA.  Developed by sociologist Jane Mercer during the 1970s, it is based on the assumption that all cultural groups have the same average potential.  Differences between groups, therefore, may be more apparent than real: Those who do not perform well may not lack intelligence, but rather lack access to the cultural experiences of the test developers.  More instructive may be within-groups differences, since within a shared cultural context there will still be individual differences in ability.


The SOMPA takes a multi-faceted approach to assessment by incorporating medical, social-system, and pluralistic components.  The medical component seeks to identify any physical, biological, or medical disturbances that may contribute to intellectual performance.  The social-system component examines a child’s functioning in light of cultural and social norms.  The pluralistic component trades on the subgroups that may prevail within a given culture.  That is, the individual is compared not to the norms of the society at large, but to the experiences shared by a particular subgroup.  The end result of this componential system is a broad-based reading of the child’s functioning.


Although the SOMPA is not without its critics (typically, in regard to the test’s validity), it stands as a well-developed, intentional effort to limit sources of test bias due to cultural and experiential differences.  As awareness of the consequences of test bias increases, more assessment techniques like the SOMPA will undoubtedly be introduced.

Mercer, J. R. (1979). In defense of racially and culturally non-discriminatory assessment. School Psychology Digest, 8, 89-115.

Student Assignments

Constructing a Multiple Intelligences Test

The textbook discusses a variety of theorists (including Cattell, Guilford, Thurstone, Sternberg, and Gardner) who propose, in contrast to Spearman, that intelligence is composed of several distinct aptitudes or abilities rather than a single, general one.  One way for students to gain a better understanding of the concept of multiple intelligences is to construct their own test.  Lester Sdorow (1994) suggests that students find a relevant article in Psych Abstracts and use it, along with the background material in the text,  to write a three-page paper proposing their own intelligence test.  Students' tests should assess more than the abilities required to succeed academically.  In addition, students should describe in their papers:  (a) the rationale and components (i.e., distinct aptitudes or abilities) of the test, (b) how they would standardize it and determine its reliability and validity, (c) any similarities or differences to other intelligence tests (such as the Stanford-Binet, the WAIS-R, WISC-III, or even other multiple intelligence tests).  Students will no doubt enjoy this opportunity to creatively apply course concepts, and will also be left with a better understanding of how tests are constructed.

Sdorow, L. (1994).  The Frankenstein course:  Teaching assistants, laboratory exercises, and papers in introductory psychology.  Paper presented at the Southwest Regional Conference for Teachers of Psychology, Fort Worth.

Mental Sets in Everyday Life

Luchins' water jar problem and the alphabetical number puzzle are ways to demonstrate how mental sets can create barriers to effective problem solving.  After students have been introduced to the notion of mental sets (from the text, lecture, and exercises such as those given in the next section), you might ask them to write a short paper in which they identify instances of mental sets in everyday life.  As one example, students could consider the problem of making the adjustment from high school to college.  How might a mental set (i.e., the tendency to approach or respond to a problem in a particular way) learned in high school interfere with the successful solution of problems later on in college?  Students should specify how strategies that at one time were adaptive or successful could eventually become undesirable or maladaptive.  Traditional-aged college students should have plenty of experience with mental sets related to academic strategies, social life, living away from home, financial responsibilities, and so on.  If your students are older, they might consider mental sets related to major life changes (e.g., marriage, divorce, death of a loved one), career changes, or other situations requiring adjustment on their part.  An added benefit of this assignment is that--in addition to better understanding the notion of mental sets--your students might also gain valuable insight into their own problem solving strategies and skills.

Adapted from Zechmeister, E. B., & Johnson, J. E. (1992).  Critical thinking:  A functional approach.  Belmont, CA:  Brooks/Cole. 

Intelligence and Mental Capacity in Film

The textbook discusses the extremes of intelligence, from mental retardation to giftedness.  The two films described below expand on these topics and give students an opportunity to explore these extremes in much greater detail.  Charly explores the world of mental retardation whereas Little Man Tate considers the question of how best to nourish genius.  Depending on your interests, assign either of these films (or give students a choice) and ask students to write a short paper relating insights in the films to psychological principles covered in the text and lecture.  You might ask students to supplement their discussion with an article or two from the mental retardation or giftedness literatures using Psychological Abstracts. 

( Charly (1968).  In this endearing and classic tale, Oscar-winner Cliff Robertson portrays a retarded man with a drive to learn so powerful that he agrees to an experimental surgical procedure in order to become smarter.  When he gets his wish, he must struggle to adapt to the changes and newfound emotions that accompany his sharp increase in intelligence (CBS/Fox; 104 min).

( Little Man Tate (1991).  Jodie Foster stars in this heartwrenching tale of an uneducated mother who knows she cannot provide the stimulating and enriched environment her genius son needs to thrive.  This extremely well-done film depicts the boy's frustrating struggle to gain both the love and the academic stimulation he needs (Orion; 99 min).

Language in Film: Children of a Lesser God 

William Hurt and Marlee Matlin star in this critically-acclaimed film from 1986 that chronicles the relationship between a dedicated teacher at a school for the deaf and the beautiful but bitter deaf woman with whom he is fascinated.  This film makes an eloquent statement about the power of human communication--especially when there are seemingly insurmountable language barriers to overcome.  Because the issues in this film go beyond the text's treatment of language, this would make a nice supplemental assignment.  Ask your students to write an essay reviewing the film and applying what they have learned about language to the film; it may be helpful for students to get an article or two on American Sign Language to tie into their discussion.  Students will no doubt enjoy this sensitive, moving love story for which Matlin won an Oscar (Paramount; 119 min). 

Exploring Bilingualism
Although many educators believe that bilingual children should be taught in English and in their native language (both to preserve their culture and because it has cognitive benefits), other educators and members of Congress are pushing to assimilate non-native speakers into U.S. culture by placing them in classes where only English is taught.  Because much of the negativity and confusion about this issue may stem from a general fear and dislike for the unknown, your students might gain a fresh perspective on this controversial issue by considering what it's like to be bilingual or multilingual.  For this assignment, ask your students to write a short paper that explores the experiences of being bilingual or multilingual; Margaret Matlin (1994) suggests several excellent questions that can be used as the cornerstone for such an essay.  If any of your students are bilingual or multilingual, they can answer some of these questions themselves.  Otherwise, students should identify someone they know fairly well who they would feel comfortable asking about their experiences.  Questions to be addressed include:

1.
How old were you when you were first exposed to your second language?

2.
How did you acquire this second language (e.g., Did you have formal lessons?  Were you taught by a parent?)

3.
When you began to learn the second language, did you find yourself becoming less fluent in your native language?  What kinds of problems did you experience?  Can you give examples?

4.
What do you think are the advantages of being bilingual?  For example, do you think you have any insight into the nature of language that a monolingual person might not have?

5.
When you are with another bilingual person who speaks your native language, do you find yourself switching back and forth between the two languages?  Are there situations in which you are especially likely to switch from one language to the other?

6.
If you had something embarrassing or secret to divulge, in which language would you discuss it?  

7.
Are there any topics or kinds of conversation for which you prefer one language over the other?  For example, are there aspects of your education or job that, because they were derived from American terminology (e.g., psychological concepts), are harder to discuss in your native language?  Is it difficult to express American cultural concepts in your native language?

8.
Do you feel that the North American culture discourages bilinguals from using their first language?  

Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Demonstrations and Activities
Expectancies and the Perception of Language 


According to the text, language usage involves the acquisition of grammar (i.e., language rules) and its underlying components, semantics (i.e., rules for assigning meaning to morphemes) and syntax (i.e., rules for arranging words into grammatical sentences).  George Diekhoff (1987) noted that these rules in turn act to guide our perceptions of written and spoken language, leading us to expect and perceive language as conforming to the rules of our language group.  Diekhoff suggests two simple exercises that demonstrate the influence of expectancies on language perception.  For the first exercise, show your students an overhead transparency prepared from the master provided in Handout 8-1.  (Note that there is not a typo on the handout; the word the appears twice.)  Before showing the transparency, explain to students that they will see a short message very briefly and that they should write down what they see.  After presenting the message for about 3 seconds and giving them a moment to write it down, ask for a show of hands of students who wrote, "Flowers bloom in the spring."  According to Diekhoff, approximately one-half to two-thirds of the students typically respond.  Show the students the original passage again, point out the error, and lead the class in a discussion focusing on how expectations based upon grammatical rules led them to fail to perceive the second the.  


Diekhoff's second activity examines the role of expectancies in our perception of spoken language.  Explain to students that you will read several sentences aloud to them and that they should write them down, verbatim, as they are read.  The sentences, which are presented in Handout 8-2, are grammatical and meaningful (Sentences 1 and 4), grammatical but meaningless (Sentences 2 and 5), and nongrammatical and meaningless (Sentences 3 and 6).  After reading each sentence slowly and only once, show the sentences as an overhead transparency and let students score their performance.  The results should show that the best performance occurred for grammatical and meaningful sentences, with grammatical but meaningless sentences producing somewhat poorer performance, and nongrammatical and meaningless sentences generating the poorest accuracy.  You can explain that performance is a function of the degree to which grammatical and semantic expectancies match the sentences.  Diekhoff notes that one possible explanation for these effects is Neisser's (1967, 1976) theory of analysis by synthesis.  This theory proposes that our initial analysis of an incoming message leads to expectancies as to what will follow.  When the message violates our expectancies, it is more difficult to follow because our attention has been directed in an incorrect direction.  Other possible explanations noted by Diekhoff included Hebb's theory of cell assemblies and phase sequences (see Allport, 1955; Hebb, 1949) and Bruner's feature analytic theory of pattern recognition (see Bruner, 1957).

Allport, F. H.  (1955).  Theories of perception and the concept of structure.  New York: Wiley.

Bruner, J. S.  (1957).  On perceptual readiness.  Psychological Review, 64, 123-152.

Hebb, D. O.  (1949).  The organization of behavior.  New York: Wiley.

Diekhoff, G. M.  (1987).  The role of expectancies in the perception of language.  In V. P. Makosky, L. G. Whittemore, & A. M. Rogers (Eds.),  Activities handbook for the teaching of psychology: Vol. 2 (pp. 57-59).  Washington, DC: American Psychological Association.

Neisser, U.  (1967).  Cognitive psychology.  New York: Appleton-Century-Crofts.

Neisser, U.  (1976).  Cognition and reality.  San Francisco: W. H. Freeman.

Adapted from Hill, W. G. (1995).  Instructor's resource manual for Psychology by S. F. Davis and J. J. Palladino.  Englewood Cliffs, NJ:  Prentice Hall.

Context and Speech Perception

Margaret Matlin points out that human speech perception is quite flexible:  We are active listeners who, instead of receiving speech sounds, use context as a cue to help figure out a word or a sound.  One implication of this flexibility is phonemic restoration, in which people regularly (and without awareness) fill in missing sounds using context as a cue.  Apparently, our skill at reconstructing missing sounds (e.g., hearing the word peel in the sentence, "The _eel was on the orange") has evolved because we are accustomed to having phonemes occasionally masked by extraneous noises, such as coughs, whispers, pages turning, etc.  Interestingly, it is our ability to perceive words on the basis of context that also allows us to ignore sloppy mispronunciations.  To demonstrate this in class, practice reading the following sentences until you can read them smoothly.  Then, read them aloud to your class, asking students to identify which sound/word in each sentence was incorrect.

1. In all the gunfusion, the mystery man escaped from the mansion.

2. When I was working pizily in the library, the fire alarm rang out.

3. The messemger ran up to the professor and handed her a proclamation.

4. It has been zuggested that students be required to preregister.

5. The president reacted vavorably to all of the committee's suggestions.


Your students, if consistent with research by Cole, should not notice mispronunciations when they occur in the context of a sentence (although Cole's subjects were able to distinguish syllables such as gun and con when the isolated syllables were presented).  Matlin notes that our tolerance of sloppy speech may cause us to overlook startling pronunciation mistakes made by children, as in the case of the child who sang the following words to a famous Christmas carol, "O come all ye hateful: Joy, Phil, and their trumpet."

Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Mental Imagery

The textbook notes that images (i.e., mental representations of a sensory experience) play an important role in thinking and cognition; that is, we commonly visualize things in order to think about and solve problems.  Margaret Matlin suggests two simple demonstrations that illustrate how certain attributes of mental images (such as their size and shape) influence our ability to make judgments.


Imagery and size.  Read the following questions aloud to your students:

Scenario I:  Imagine an elephant standing next to a rabbit.  Now, answer this question:  Does a rabbit have a beak?

Scenario II: Imagine a fly standing next to a rabbit.  Now, answer this question:  Does a rabbit have an eyebrow?


Next, ask your students to tell you whether the rabbit was the largest in Scenario I or II.  Which scenario seemed to have more detail in the area they were examining for the beak or the eyebrow, I or II?  According to Matlin, research by Stephen Kosslyn suggests that the size of an image is an important factor in determining how fast we can make judgments about it.  Indeed, across several studies people made faster judgments when relying on a larger mental image (such as the rabbit next to the fly) than when using a smaller mental image (such as the rabbit next to an elephant).  Did your students’ experiences mirror this result?


Imagery and shape.  For this problem students will need to imagine two standard (non-digital) clocks.  Explain that you will present them with two specific times, and that for each pair of times they should compare their mental clocks and decide which clock has the smaller angle between the hour hand and the minute hand.  Give students the following times:

1. 3:20 and 7:25

2. 4:10 and 9:23

3. 2:45 and 1:05

4. 3:15 and 5:30


Did some sets seem to take longer than others?  If your students took longer with sets 1 and 4 than with 2 and 3, your results are consistent with Allan Paivio's research, which showed that decision time is related to the size of the difference between angles.  That is, it is much harder (and thus, takes longer) to make a decision between angles that are nearly equal (e.g., 3:20 and 7:25) than it is to make a decision between angles that are quite different (e.g., 4:10 and 9:23). 

Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Defining Intelligence 

Although the study of intelligence has a long history in psychology, the textbook notes that its definition and measurement has been a matter of controversy.  As part of its discussion of divergent views on intelligence, the text reviews research by Robert Sternberg and his colleagues (1981), which compares psychologists' perceptions and understanding of intelligence to definitions given by laypeople.  The results indicated that people have well‑defined concepts about intelligent behaviors and that most people (experts and laypeople alike) include practical problem solving ability and verbal ability in their definitions of intelligence.  Laypersons, however, rated behaviors associated with social competencies highly, whereas experts were more likely to include behaviors related to practical intelligence (e.g., sizes up a situation well, knows how to achieve goals, aware of the world around him or her).  


In this activity, you can replicate Sternberg et al.'s initial study by having your students list behaviors that are associated with academic and everyday intelligence.  Ask your students to take out two sheets of paper.  Tell them to label the first sheet "academic intelligence" and explain that they will have 5 minutes to list all of the behaviors that they can think of that are characteristic of academic intelligence.  After completing this list, have them put this sheet aside.  Now tell them to label the second sheet "everyday intelligence" and ask them to list behaviors that are characteristic of this type of intelligence.  Instruct them not to go back to the previously completed list.  After completing the exercise, ask your students to share some of the behaviors that they listed for each category.  You can relate their responses to those reported by Sternberg and his colleagues and use their responses to stimulate discussion about the definition and measurement of intelligence.

Sternberg, R. J., Conway, B. E., Ketron, J. L., & Bernstein, M.  (1981).  Journal of Personality and Social Psychology, 41, 37-55.

Adapted from Hill, W. G. (1995).  Instructor's resource manual for Psychology by S. F. Davis and J. J. Palladino.  Englewood Cliffs, NJ:  Prentice Hall.

Divergent Thinking

Another common measure of creativity is divergent thinking, which occurs when individuals expand on the given facts in a problem in order to generate a number of diverse possible solutions.  Bill Hill (1993) suggests challenging your students with a popular measure of divergent thinking, the Unusual Uses Test.  Introduce your students to the brickyard problem by reading the following scenario:

Imagine that you are a consultant for a brickyard that makes common red construction bricks and is having financial difficulty.  The manager of the brickyard is interested in new uses for her product and has asked you to provide her with some.  Spend a few minutes thinking about the problem and then write down as many new uses for the construction bricks that you can think of.


After students have had about 10 minutes to generate possible answers, have them exchange papers and count the number of unusual uses on each other's paper.  Explain to students that a listed use must be both novel and appropriate.  If they have a question as to how to score an item, tell them to call you over as a consultant.  After the papers are returned, ask the students to share some of their uses with their classmates.  You can use this exercise to generate a class discussion on the definition of creativity and the difficulties involved in evaluating creativity.  This activity can also be used to compare individual versus group efforts in generating creative solutions (see the chapter on social psychology).  [Note:  There are numerous possible variations on this demonstration.  For example, you can ask students to think of several possible unusual uses for any common household object, such as a paperclip, hanger, toothpick, thimble, automobile tire, nail file, and so on.]
Hill, W. G. (1995).  Instructor's resource manual for Psychology by S. F. Davis and J. J. Palladino.  Englewood Cliffs, NJ:  Prentice Hall.

Problem Representation

Like the problem mentioned above, challenge your students by presenting them with the hospital room problem (taken from Matlin, 1994).  Handout 8-3 contains the details of the problem, which can be projected onto an overhead or photocopied and distributed to students.  After students have had a reasonable amount of time to solve the problem, have them discuss their representation of it as well as its correct answer.  (Answer:  Ms. Anderson has mononucleosis and is in Room 104.)

Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Mental Set as an Obstacle to Problem Solving

It is well known that mental sets (i.e., the tendency to perceive and approach problems in certain ways), which are typically based on past experiences, can become a major obstacle to problem solving.  Margaret Matlin suggests using the following two problems to demonstrate these effects to your class.


Luchins'  Water-Jar Problem.  To introduce this famous problem, tell your students to imagine that they have three jars, A, B, and C.  Tell them that for each of seven problems, the capacity of the jars will be listed.  Explain that their task is to use these jars (and nothing else) to somehow obtain the target amount of liquid (specified in the Goal column).  Tell them that they can obtain the goal amount by adding or subtracting the quantities listed in jars A, B, and C.  After giving these instructions, present the seven problems by projecting a transparency of Handout 8-4.


Matlin notes that the best way to solve Problem 1 is to fill up Jar B and remove one jarful with Jar A and two jarfuls with Jar C.  In fact, Problems 1 through 5 can all be solved in the same manner, which creates a mental set for problem solvers who naturally adopt the same strategy for Problems 6 and 7.  For these problems, however, the earlier strategy is unnecessarily complex:  Problem 6 can be solved by simply subtracting C from A, and Problem 7 can be solved by adding C to A.  Thus, whereas people who start with Problems 6 and 7 at the outset, immediately notice and use the direct approach. Those who begin with Problems 1 though 5 typically adopt the more indirect, complex approach. 


Number Puzzle.  A simpler but equally effective demonstration involves challenging students with the following number puzzle.  Tell your students that you are going to write a sequence of numbers on the board, and that it is their task to figure out the pattern for the order of numbers.  That is, they should come up with a plausible explanation for why the numbers are arranged in the specified order.  Write the following numbers on the board:

8,   5,   4,   1,   7,   6,   3,   2,   0


After allowing students a few minutes to struggle with the problem, tell them that the numbers are in alphabetical order.  Their mental set likely suggested that the numbers were in some mathematical sequence, rather than a language-based sequence, causing them to head down the wrong track. 

Luchins, A. S. (1942).  Mechanization in problem solving.  Psychological Monographs, 54 (Whole No. 248).

Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Representativeness Heuristic 

We often rely on heuristics, or mental rules of thumb, to simplify the process of judgment and decision making.  One of the most commonly used is the representativeness heuristic, in which we judge the likelihood of an event based on how well it seems to match, or represent, a typical member of a category.  Use the following demonstration (based on work by Kahneman & Tversky, 1972) to show that although representativeness enables us to make decisions quickly, it occasionally leads us astray.  Tell your students to imagine that you are going to flip a regular coin (i.e., with one head and one tail; not a trick coin) 6 times.  Then, ask them to judge which of two outcomes (write these on the board) seems most likely:  

H  H  H  T  T  T             H  T  H  T  T  H   


If your students are like most people, they will choose the latter sequence.  Why?  Because most people assume that coin flipping should lead to a relatively random pattern, and the latter sequence is more representative of this expected pattern; that is, it is more random looking than the first pattern.  In fact, the probability of the two sequences are equal.  As Kahneman and Tversky point out, the probability of any particular sequence is 1/64.  However, instead of using true probabilities, people use representativeness as a basis for the decision, and their decision is incorrect. 

Kahneman, D., & Tversky, A. (1972).  Subjective probability:  A judgment of representativeness.  Cognitive Psychology, 3, 430-454. 

Swinkels, A. (in press). An effective exercise for demonstrating cognitive heuristics.  Teaching of Psychology.

The Conjunction Fallacy


Tversky and Kahneman note that use of the representativeness heuristic can lead people to commit the conjunction fallacy.  You can readily demonstrate this error in class by posing the following question to your students:

Steven is articulate, outgoing, artistic, and politically liberal. Is it more likely that he:

(a) is an engineering major, or 

(b) started out as an engineering major and switched to journalism?


The majority of students will choose "b", even though it is statistically impossible.  According to the conjunction rule, the probability of joint events can never exceed the probability of either individual event.  For example, the number of baseball players born in Texas can never be greater than the total number of baseball players, and the likelihood of the Pittsburgh Steelers winning the next two Superbowls cannot be greater than the likelihood of them winning the next one.  Why, then, do people prefer conjunctive (joint) explanations?  Because they are more representative:  A person who is articulate, outgoing, artistic, and liberal is more representative of our category for journalist than for engineer, so we choose the former description despite the fact that it is statistically less likely.

Tversky, A., & Kahneman, D. (1983).  Extensional versus intuitive reasoning:  The conjunction fallacy in probability judgment.  Psychological Review, 90, 293-315.

Insight

Insight, the sudden understanding of a problem, is often considered to be a component of intelligence.  You can demonstrate the "aha" feeling that insight inspires by presenting students with the problems in Handout 8-5, which are taken from the popular game, MindTrap©.  Students are likely to exclaim with joy each time they experience the insight necessary to solve a particular problem.

Answers:

1. The letters should be arranged as follows:  one word.

2. A desert is a region so arid that it supports little or no vegetation.  This includes frozen deserts of the far north, where Abdullah made his crossing.  Thus, he survived by eating ice and snow.

3. It is the shortest sentence in the English language that includes every letter of the alphabet.

4. The "pack on her back" was a pack of wild wolves.

5. The two of you must stand back to back.

6. There aren't any penguins in the Arctic (they are native to the Southern Hemisphere).

MindTrap Games, Inc. (1991).  MindTrap.  Norwalk, CT:  Great American Puzzle Factory. 

Mental Hotfoot

In his book, Brain Power:  Learn to improve your thinking skills, Karl Albrecht suggests using the game of mental hotfoot as a way to sharpen thinking and creativity skills.  Mental hotfoot (a term coined by comedian George Carlin) is a variation on the remote associations theme in that it involves coming up with novel ideas or phrases by combining or challenging well-known phrases.  Carlin himself was fond of this brand of humor, having once asked, "Why are there small craft warnings, but no large craft warnings?"  Albrecht suggests other possible "hotfeet" such as, "Why isn't there a special name for the tops of your feet?", "Does a sweeping generalization use a broom?", "If a rooster can crow, can a crow rooster?", and "Why aren't there divorce licenses, divorce ceremonies, divorce gowns, and divorce receptions?"  As a fun and entertaining way to sharpen students' creativity skills, ask your students (either individually or in small groups) to play mental hotfoot and to generate as many novel phrases as they can, perhaps offering prizes for the most creative or humorous examples.

Albrecht, K. (1980).  Brain Power:  Learn to improve your thinking skills.  Englewood Cliffs, NJ:  Prentice-Hall. 

What-if?

You might also consider asking your students to play What-If, another creativity-strengthening game recommended by Albrecht.  In this game, the goal is to generate as many alternative possibilities in situations where conventional wisdom tells you they won't work.  In other words, the goal is to be as imaginative as possible by loosening reality constraints and engaging in wild speculation.  To start this game, one person says, "What if..." and then lets their imagination fill in the rest.  For example, if one person says, "What if you had eyes in the back of your head?", others could respond by naming potential effects that this anatomical change would have.  Possible responses include (a) hats would have to be redesigned, (b) one pair of eyes could rest while the other worked, (c) you wouldn't need rearview mirrors in cars, (d) you could tell if the person behind you was enjoying the movie, (e) teachers could keep an eye on their students while writing on the board, and so on.  Albrecht suggests that trying this game with a number of different statements (e.g., What if people didn't sleep?  What if we could read another's minds?  What if all countries used the same money system?) should lead to noticeable improvement in imagination skills and the ability to associate. 

Albrecht, K. (1980).  Brain Power:  Learn to improve your thinking skills.  Englewood Cliffs, NJ:  Prentice-Hall. 

Debate: Is There a Racial Difference in Intelligence?

A debate related to that above is the more focused question of whether there are racial differences in intelligence. Taking Sides provides a starting point for this volatile issue.  J. Philippe Rushton argues that the correlation between brain size and intelligence can help explain his position that blacks are genetically predetermined to have lower intelligence levels, whereas Zack Cernovsky argues that the correlation is weak and the overall evidence is dubious, at best.  In short, this debate topic, like the previous one, will help students examine issues raised in the text, such as the nature versus nurture argument and the role of culture in learning and intelligence.

Slife, B. (1998).  Taking sides:  Clashing views on controversial psychological issues (10th ed.).  Guilford, CT:  Dushkin Publishing Group. 

Debate: Should Psychology Adopt

a Theory of Multiple Intelligences?

Intelligence used to be a simple thing; so simple, in fact, that it wasn’t even capitalized.  But pretty much since the time of Spearman’s advocacy of “g” (a “general intellectual ability” factor) other theorists and researchers have proposed views of intelligence that involve multiple factors.  Classic examples of such theories include Thurstone’s multiple factor model, Guilford’s Structure of Intellect model, Sternberg’s triarchic theory, modern musings on emotional intelligence, and Gardner’s theory of multiple intelligences.  Clouding the issue is the fact that much of the time higher-order factors can be factor-analyzed back down to “g.”  The debate, then, seems to center on the utility of thinking about intelligence as a single thing versus many things.  Ask your students to share their views as they debate this controversial issue.

Slife, B. (2002).  Taking sides:  Clashing views on controversial psychological issues (12th ed.).  Guilford, CT:  Dushkin Publishing Group. 

Video Resources

Lecture Launchers

intelligence testing

Phillip Harris, of Phi Delta Kappa, interviews Robert Sternberg, IBM Professor of Psychology and Education at Yale University, about his views of intelligence and intelligence testing.  In this segment, Sternberg briefly traces the history of intelligence testing from Binet’s original work through the development of the notion that intelligence is whatever intelligence tests measure.  Sternberg also offers his views on the triarchic theory of intelligence. This segment is useful for introducing students to the origins and major developments in intelligence testing.  Students will read about Binet, Terman, the Stanford-Binet test, and other related ideas; this clip will provide a short narrative introduction to those concepts.  Sternberg clearly advocates a triarchic approach to understanding intelligence, which students will also learn about from the text or your classroom presentation.

Other Sources

Age of Intelligent Machines (1987, 29 min, IU).  Examines the world of artificial intelligence (AI) and expert systems guided by Ray Kurzweil, who developed the music synthesizer that talks and the machine that reads books aloud.  Looks at how a new generation of machines can perform functions once thought impossible - diagnose illnesses, create original art, and navigate jets.  Explains that one of the major goals of AI research is to learn how the human brain works and to duplicate the human ability to use judgment.  Features Stevie Wonder and AI researchers Roger Shank, Marvin Minsky, Raj Reddy, and Ed Feigenbaum.  A fast‑paced film with high student appeal.

Animals:  How Smart Are They? (1986, FHS, 26 min).  Explores some of the research conducted to determine if animals can reason.  Shows that chimps appear to use logic and can use tools such as hammers and screwdrivers.  A gorilla expresses its feelings, and a dolphin learns both words and syntax.

Apes and Language (1981, 29 min, IM).  The efforts of Duane Rumbaugh, Roger Fouts, and others are examined in this overview of ape-human communication.

Ape Language: From Conditioned Response to Symbol (1986, 96 min, IM).  Symbolic and syntactic skills of chimpanzees are considered.

Aspects of Individual Mental Testing (1960, 33 min, PENN, b&w).  This older film illustrates the administration and use of the 1937 version of the Stanford-Binet.  Good for historical perspectives.

Assessing Gifted Intelligence (1994, 48 min, IM).  The Structure of Intellect model takes center stage in this discussion of gifted achievement and its measurement.

Baby Talk (1985, 60 min, IM).  The reception and production of sound, from fetus through babbling to language, is explored in this video.  Noam Chomsky and Jerome Bruner are among those interviewed.

Biological Basis of Thinking (28 min, FHS).  The chemical activity of neurons and how it forms the basis of cognitive activity are explained.  The complex interaction of billions of brain cells and the resulting thought, consciousness, and behavior are examined.

The Brain (2nd Ed.): 4. Intelligence and Culture (1997, 4:02, ANNCPB).  The issue of cultural bias in testing is explored in this module, comparing white and aboriginal children on various visual/spatial tasks.

Can We Talk to the Animals? (1987, 30 min, IU).  Examines research on human‑animal communication that indicates chimpanzees and dolphins are capable of understanding words rather than merely exhibiting learned responses.  

Child Language: Learning Without Teaching (1981, IU, 20 min).  Follows the development of children's language from infancy through early childhood.  Introduces one of the most involved learning processes a child encounters:   mastering the complex system of meanings, grammatical rules, and sounds called language.  Shows many of the problems children face while learning to communicate.  Gives examples of misunderstandings that can occur between a child and an adult because of differing interpretations of words and sentences.

Cognitive Development (1990, 30 min, IM).  Piaget’s views on how children develop and master thinking skills are emphasized in this video.  Experts explain how thinking, reasoning, and language develop.

A Conversation with David Wechsler (1976, 55 min, IM).  The developer of the WAIS, WISC, and WIPPSI comments on the nature of intelligence, its definition, and its measurement.

Creative Problem Solving: How to Get Better Ideas (1979, 28 min, CRM).  Applications of problem solving are presented along with Freud’s view and split-brain theories of problem solving.  Having lots of ideas is the start to having good ideas.

Decision Making and Problem Solving (1990, 28 min, COAST).  This video in the series Psychology: The Study of Human Behavior presents a look at how both rationality and irrationality influence human thought. Noted cognitive psychologists such as Keith Holyoak and Robert Sternberg discuss deductive and inductive reasoning, the problem-solving process, expert decision making, and decision making under stress. The biases that limit our ability to make sound judgments are also examined.

Discovering Psychology, Part 6:  Language Development (1990, 30 min., ANN/CPB).  Explores the development and use of language as a means of social communication.

Discovering Psychology, Part 10:  Cognitive Processes (1990, 30 min., ANN/CPB).  Examines higher mental processes such as problem solving, reasoning, and planning.

Discovering Psychology, Part 11:  Judgment and Decision Making (1990, 30 min., ANN/CPB).  Describes processes by which we make judgments and decisions through an examination of risk-taking and negotiation.

Discovering Psychology, Part 16:  Testing and Intelligence (1990, 30 min, ANN/CPB).  Provides an overview of how tests are developed and used to assign values to different abilities and behaviors, with a particular focus on intelligence and personality.

Emotions, Health, and Intelligence (1996, 210 min, IM).  Peter Salovey connects these three areas while discussing emotional intelligence.  The adaptive character of emotions is considered, as well as how emotions affect health and social functioning.

Evolution (2001, 60 min, PBS).  A seven-part series that examines various aspects of the theory of evolution.  Part 6: The Mind's Big Bang – How did the modern human mind evolve…beginning over 50,000 years ago?  Social relationships, theory of mind, language, and critical periods are discussed, beginning at approximately the 30-minute mark.

Excellent companion website for both teachers and students: http://www.pbs.org/wgbh/evolution/

Faces of Culture: Language and Communication (1983, 30 min, COAST).  Cultural influences on verbal language and nonverbal communication are explored.  The relation of language to thought is also considered.

The First Signs of Washoe (1974, 58 min, NOVA).  Washoe, Lana, and their chimpanzee friends have cameos in this exploration of attempts to teach communication skills.  No speaking parts, though...

The Function of Language: The Social Dimensions (1983, 29 min, IM).  An introduction to sociolinguistics, this video looks at the social functions of language. 

Gender and Communication: She Talks, He Talks (1994, 22 min, LS).  This close-captioned videotape explores the communication styles of men and women, through the eyes of three coworkers.  Attention is given to how communication styles are shaped in childhood, how men and women place different importance on some aspects of speech, and how the sexes can effectively communicate despite differences.  An accompanying booklet includes summaries of the key points on the tape and suggestions for further activities.  This video is very well produced, although the pacing and level of presentation may make it more appropriate for use in a high school or community college course.

Group Dynamics: Groupthink (1973, 22 min, MGHT). The eight symptoms of Groupthink are illustrated in the context of a business meeting.

Growing Old in a New Age, Part 6: Intellect, Personality, and Mental Health (1993, 60 min, ANN/CPB).  Longitudinal and cross-sectional research on intelligence and personality is presented.  Elders also discuss mental health and stress-reduction techniques.

Information Processing (1971, 29 min, PENN). A cocktail party setting reveals basic principles of human information processing, such as long- and short-term memory, storage and retrieval, problem solving, and mnemonics.

Intelligence (1990, 30 min, IM).  Discusses difficulties associated with the definition and measurement of intelligence, the development of intelligence tests, and the question of whether intelligence is fixed or variable.

IQ (1987, 30 min, COR/MTI). Enlightening overview of a controversial topic, including novel ideas and ways of looking at intelligence, plus a rare look at the theories of Arthur Jensen (as presented by Jensen himself) and a rebuttal by Robert Sternberg.

The IQ Myth (1975, 51 min, CAR).  This CBS special is narrated by Dan Rather, who looks at the uses and misuses of intelligence tests.

Language (23 min, FHS). The origins of language, in humans and nonhumans, and the evolutionary development of language skills are explored. 

Language (1990, 30 min, IM).  Explores the relative roles of learning and innate factors in the development of language, the stages of language development, and how language use is related to brain functioning.

Language and Communication (1983, 30 min, IM).  The interaction of culture and language forms the basis of this video.  The structure of language and its relation to thought, filtered through a cultural context, is discussed in detail.

Language and Thinking (1992, 30 min, IM).  The acquisition of language and thinking is the focus of this video.  Noted researchers discuss how children develop cognitive and communication skills.

Language Development (1973, 20 min, CRM).  A research-oriented film that presents theories of language acquisition, including cross-cultural perspectives.

Language Development (40 min, FHS).  The development of language skills in babies and young children is the focus of this film.  The nature-nurture debate, the Whorf-Sapir hypothesis, and chimpanzee communication are also discussed.

May’s Miracle: A Retarded Youth With A Gift For Music (28 min, FL).  An “idiot savant”--blind, retarded, and suffering from cerebral palsy--nonetheless recreates complex piano pieces from memory.

Men and Women: Talking Together (1993, 58 min, IM).  Robert Bly and Deborah Tannen discuss communication and the sexes before a live audience.

Men, Women, and Language (1981, 29 min, IM).  Gender differences in communication, such as using nonspecific adjectives or nonverbal cues, are considered.  Sex-role socialization and developmental differences are also examined.

MI: Intelligence, Understanding, and the Mind (Parts 1-7, 1996, 50 min each, ICM).  This multi-part video series features Howard Gardner discussing his theory of multiple intelligences.  Installments include The Cognitive Revolution, Understanding, The Eight Intelligences, and Myths and Applications.

The Mind:  Language (60 min, PBS).  Presents theories and research on the evolution and development of human language capacity.

The Mind:  Thinking (60 min, PBS).  Focuses on the role of the frontal lobe of the brain and prefrontal cortex in coordinating memory, emotion, and intelligence to produce conscious thought.

Multiple Intelligences in the Classroom (1995, 31 min, IM).  A Massachusetts elementary school is the setting for this discussion of Gardner’s seven kinds of intelligence.

Nature:  Parrots:  Look Who’s Talking (1995, 60 min, PBS).  Shows talking ability in parrots, some of whom appear to have contextually-appropriate, human-like speech.  There is a nice segment in this video showing the speech abilities of Alex, the African grey parrot whose language abilities are discussed in the text.

Out of the Mouths of Babes (28 min, FM).  This excellent film shows the normal child’s progression through language development from birth through 6 years of age.  Highly recommended as an opening to the language unit.

Problem Solving and Decision Making (30 min, IM).  Describes the fundamental cognitive processes associated with problem solving and decision making as well as applications to coping with chronic illness and international negotiations.

Problem Solving Strategies: The Synectics Approach (1980, 27 min, CRM).  Demonstrates several strategies for improving group problem solving.

Race, Intelligence, and Education (1974, 53 min, TIMLI).  Hans Eysenck’s views on the heredity of intelligence are the focus; other psychological and sociological perspectives are also explored.  A good film to revisit in the climate of The Bell Curve.

Schools of Thought: Teaching Children in America and Japan (55 min, FHS).  A comparison of Japanese and American educational systems forms the basis for answering questions such as why differences in education exist and how personal and cultural goals influence the education process.

Signs of the Apes, Songs of the Whales (1983, 57 min, WGBH).  Washoe is revisited 10 years after his first starring role (see The First Signs of Washoe).  An older, wiser ape, he shares the spotlight with dolphins, gorillas, and sea lions.

See What I’m Saying (1992, 31 min, IM).  A deaf child’s first year in elementary school forms the basis of an examination of language acquisition, communication, and, incidentally, the maintenance of self-esteem.  Video Rating Guide gives this film a “Highest Recommendation.”

Sexism in Language (20 min, FHS).  Carefully analyzed examples of sexism and antisexism in language are the focus of this video.

Stanford-Binet Test (1961, 19 min, IFB, b&w).  Although dated, this film provides a thorough introduction to the Stanford-Binet scales and their use in academic settings.

Testing Intelligence with the Stanford-Binet (1950, 19 min, PENN, b&w).  Show this film for a brief overview of intelligence and its measurement, rather than enlightened modern thought on test administration.

Valuing Diversity: Multicultural Communication (1995, 19 min, LS).  Diversity in gender, ethnicity, physical handicap, age, culture, education, religion, and sexual orientation are examined in this close captioned video.  A young grocery clerk filters the behavior of a varied group of shoppers through her own cultural schemas, until she comes to appreciate the diverse viewpoints of those around her.  An accompanying booklet includes summaries of the key points on the tape and suggestions for further activities.  This video is very well produced, although the pacing and level of presentation may make it more appropriate for use in a high school or community college course.

Washoe: Monkeys and Sign Language (1996, 52 min, FHS).  This celebrated chimp is featured in this look at communication abilities among primates.

Why Didn’t I Think Of That? Creative Problem Solving (1990, 28 min, LS).  This videotape invites audience participation as it presents brainteasers, analytic problems, and anagrams designed to spur creative solutions.  Several principles of cognition are presented at an intuitive level, such as priming, mental imagery, and some Gestalt principles.  An accompanying booklet includes summaries of the key points on the tape and solutions to the audience participation problems.

Multimedia Resources

Video Classics
Insight

synopsis: Apes want bananas they can’t reach.  It’s as simple as that; a life-lesson for us all.  The particular ape in this clip, however, discovers that by assembling two sticks the bananas outside the cage can be reached (with a little effort).  This silent footage demonstrates principles of learning and insight from the Gestalt perspective.

Form a Hypothesis

Q  Do you think the chimpanzee will display insight in problem solving, or use just trial-and-error?

A  The chimpanzee may display something similar to human insight, although it will probably take a longer period of time and many false starts (trial and error) to reach that point. 

Test Your Understanding

Q  Do animals have insight or use heuristics?

A  Without the ability to communicate with animals and ask them to describe their thought processes, it is difficult to rule out (or rule in) insight or heuristic problem-solving.  Animals do show the ability to learn “learning sets” in which a solution arrived at while solving an earlier problem is applied to similar problems.

Q  Are animals capable of conscious thought?

A  Again, see the answer above.  However, if they have conscious thought, they may be limited, compared to a human being, in the level of consciousness or planning of which they are capable.

Thinking Critically 

Q  What is insight?

A  Insight is the sudden understanding of a problem, such that the most appropriate solution to it is obvious. 

Q  Is insight gradual but unconscious, or is it truly sudden?

A  Insight could be either, but those times when it occurs suddenly or dramatically  are likely to be remembered by individuals.  Insight is not possible without a complete appreciation of the all the elements of a problem, so a gradual contemplative process in which the individual elements are considered favors an insightful solution.  Lastly, problem-solving strategies can themselves be taught so that individuals arrive at a solution more efficiently.  

Sign Language

synopsis: Chimps and humans in matching shirts communicate via sign language.  Taken from footage of classic early studies in this area, this video segment allows students to see some of the research evidence for ape intelligence and communication abilities.

Form a Hypothesis

Q  Do you think apes have the cognitive capacity for acquiring language?

A  Great apes appear to have some of the capacity for acquiring language, but not all of the skills intrinsic to a normal human infant.

Test Your Understanding

Q  Allen and Beatrice Gardner (1969) taught American Sign Language (ASL) to Washoe. Within 4 years, Washoe had a vocabulary of 132 words and could combine signs to form simple sentences. Washoe also communicated in sign language to other chimps and taught her adopted son 68 different signs. Do you think Washoe learned “language?” Why or why not?

A  The answer depends on what criteria one employs for language.  If one focuses only on language as an abstract system of symbols, then great apes show an ability to use abstract symbols in their environment; that is, they can use these abstract symbols to name and label.  However, if language also includes rules for the meaningful combination of symbols (grammar), the evidence for great ape language is much less compelling.

Q  Does Washoe show the properties of semanticity, generativity, and displacement in her “language” behavior?

A  Not in this video segment.  Washoe’s language behavior is limited to naming, a subset of semanticity.  

Thinking Critically 

Q  How might the debate about whether animals are capable of learning language be open to interpretation?

A  One needs to be cautious to avoid anthropomorphic interpretations of ape signing, especially in a species that resembles human beings in so many ways.  

Q  What can be concluded about animals’ ability to acquire language?

A  Although impressive, apes sign only after intensive and systematic training.  Human beings, on the other hand, acquire a much richer, varied, and flexible form of language without systematic efforts on the part of parents and caregivers.

Cattell on Intelligence

synopsis: Raymond B. Cattell discusses the concepts of fluid and crystallized intelligence.  In this brief interview segment, Cattell notes the methodological basis for positing these two types of intelligence, and discusses some of the ways in which fluid and crystallized intelligence differ from one another.

Form a Hypothesis

Q  Do you think that the traditional intelligence test is a measure of fluid intelligence or crystallized intelligence?

A  Traditional intelligence tests are biased towards the assessment of crystallized intelligence, or our ability to recall fact and apply verbal skills.

Test your Understanding 

Q  What are some personal examples of fluid intelligence and crystallized intelligence for you?

A  Examples will differ.  Students will probably describe labeling and factual recall for crystallized intelligence and vivid examples of problem-solving for fluid intelligence.
Q  Why do some intellectual abilities decline with age, while others do not?

A  Some abilities may be influenced by aging, illness or injury.  Others may actually be enhanced by the additional experience brought by growing older.

Thinking Critically

Q  Why is the distinction between fluid and crystallized intelligence important?

A  If only one dimension of intelligence is assessed, an incomplete picture of the progression of human intellectual function results and misleading conclusions, like the supposed decline in mental functioning with age, are likely.

Q  What developmental changes are related to the fluid/crystallized distinction?

A  Crystallized intelligence, stressing reasoning, verbal, and numerical ability, is most likely to be influenced by formal education such that increased education should increase crystallized intelligence.  Fluid intelligence should be less susceptible to experience.

Development of Intellectual Abilities

synopsis: Children of three different ages are shown performing on a standardized intelligence test.  The tasks and responses are appropriate to each age level, and they illustrate the growing sophistication in reasoning that comes with maturation.  The crewcut kid from Short-Term Memory does well in this clip.

Form a Hypothesis

Q  What type of language items do you think will be asked of a 2-year-old? 5-year-old? 8-year-old?

A  In the video segment, the two-year old is asked to associate a use or purpose with its object by pointing.  The five-year old is asked to describe the composition of common objects (e.g., “what is a chair made of?”).  The eight-year old is asked to define and describe more abstract terms  (“what does scorch mean?”).  

Test Your Understanding

Q  Did you think any of the test items shown in the video were biased? If so, how?

A  Yes.  The items are appropriate to a middle-income child in the 1950’s and 1960’s.  Children from other backgrounds, especially economically disadvantaged ones, may have difficulty identifying “what you would use to buy candy” or “what do you ride in?”

Q  If a two-year-old child has an MA of 6, what is her IQ?

A  As IQ = 100 X (MA / CA), her IQ is 300!  Not bad!

Q  If a five-year-old child has an MA of 5, what is her IQ?

A  100, or average for her age.

Q  If an eight-year-old child has an MA of 6, what is her IQ?

A  75, a significantly below average IQ.

Thinking Critically 

Q  Why isn’t the IQ representative of adult intelligence? How, then, can an adult’s intelligence be measured?

A  IQ in children is less predictive of adult IQ the farther from adulthood the child is when she or he is tested.  Adult IQ can be tested by using an assessment appropriate to an adult age group.

Q  Why do you suppose it has been necessary to make periodic revisions of the Stanford-Binet over the years?

A  Some of the items have changed over the years, such as the automobile, coinage, and telephone illustrated in the segment with the two-year old.  Additionally, the national trend towards early childhood education may mean that younger children are performing like older age peers, forcing periodic re-norming of the Stanford-Binet.
Web Links

Anagram Server

http://www.wordsmith.org/anagram/index.html
Find anagrams for any word.

Aphasia - PsyQuest

 http://cc2.cumber.edu/psych/v/Aphasia/aphasia.htm 
Critical thinking exercises to help students better understand disruptions in speech (i.e., aphasias).

APA Task Force Examines the Knowns and Unknowns of Intelligence

http://www.apa.org/releases/intell.html
Press release about an APA Task Force report that examined intelligence in reaction to Herrnstein and Murray's (1994) The Bell Curve.

Assessment

http://ericae.net/intbod.htm

Offers definitions, descriptions, resources, and other detailed information about a wide range of assessment measures.  Use this site as a starting point for a classroom presentation, demonstrating the different ways to assess mental functioning.

Barbarian’s Online Tests

http://www.wizardrealm.com/tests/
A variety of tests that are meant for “fun,” and are not based in psychometrics at all.  Good for getting students to think critically about the validity of online tests.

A Brief Analysis of The Bell Curve
http://www.sfu.ca/~wwwpsyb/issues/1996/winter/keenan.htm
Reprint of an article from Psybernetika by Julian Paul Keenan.

Can Chimps Talk?

http://www.geocities.com/RainForest/Vines/4451/nova_CanChimpsTalk1.html
Transcript of a NOVA program.

Center for the Study of Language and Information

http://www-csli.stanford.edu/
This independent research center founded by researchers from Stanford University provides information about their current and past publications.

Chimpanzee-Human Communication Institute

 http://www.cwu.edu/~cwuchci/ 
CHCI houses a family of five chimpanzees who have acquired sign language to communicate.  Includes many links.

Chimp-Talk Debate – Is it Really Language?

http://www.santafe.edu/~johnson/articles.chimp.html
Article from the New York Times, June 6, 1995.

Classical Intelligence Test

http://www.queendom.com/tests/iq/classical_iq_r2_access.html
Free IQ test from Cyberia Shrink with online scoring  Unfortunately, no reliability and validity data are provided and there are no norms for this test provided online.

Cognitive Science

http://casper.beckman.uiuc.edu/~c-tsai/cogsci/

A compendium of cognitive science resources on the Internet.  Start here for lecture material, examples, and material for demonstrations.

Conversing with Parrots

http://www.abcnews.go.com/onair/CloserLook/wnt_000303_CL_parrot_feature.html
News brief that features nice video clip of Alex, the talking parrot.

Creativity Web: Resources for Creativity and Innovation

http://www.ozemail.com.au/~caveman/Creative/index2.html

Just like the name says.

Darwin Awards

http://www.darwinawards.com
“Darwin Awards commemorate those who improve our gene pool by removing themselves from it in really stupid ways.”

Do Apes Use Language? - The Why Files

http://whyfiles.org/058language/ape_talk.html
Interesting article on the topic.

Emotional Intelligence

http://www.homearts.com:80/depts/relat/01eggab5.htm

An “emotional intelligence” quiz, of a sort.

Emotional Intelligence

http://trochim.human.cornell.edu/gallery/young/emotion.htm
Text and online bibliography on emotions and emotional intelligence.

Emotional Intelligence Quotient

http://www.utne.com/azEQ.tmpl
Introduction to the online Emotional Quotient Test prepared for the Utne Reader by Daniel Goleman.

Exploring Intelligence

http://www.sciam.com/specialissues/1198intelligence/1198quicksummary.html
Gardner’s Eight Criteria for Identifying an Intelligence

http://www.surfaquarium.com/micrit.htm
This site highlights Howard Gardner’s eight criteria for identifying an intelligence. The list of criteria and an explanation of each is provided.  Ask your students to review this site and prepare a short report comparing and contrasting what it takes to make an “intelligence.”

General Intelligence Factor
http://www.sciam.com/specialissues/1198intelligence/1198gottfred.html
Online article about g by Linda S. Gottfredson for Scientific American.

Gestural Origins of Language

http://www.sigmaxi.org/amsci/articles/99articles/Corballis.html
Article by Michael C. Corballis (1999), reprinted from American Scientist, 87 (2).

Intelligence

http://chiron.valdosta.edu/whuitt/col/cogsys/intell.html
Discussion and explanation of theories of intelligence, by Bill Huitt, Valdosta College, Georgia.

Intelligence – PsyQuest

http://cc2.cumber.edu/psych/r/intelligence.htm
Excellent, comprehensive site which provides critical thinking activity and links to online resources on intelligence.

Intelligence Considered

http://www.sciam.com/specialissues/1198intelligence/1198yam.html
Article by Phillip Yam for a Scientific American special issue devoted to the topic of intelligence provides a nice overview of issues and findings related to intelligence.

Intelligence of Dogs

http://petrix.com/dogint/intelligence.html
Provides ranking of “brightness” by breed of dog.  The Boarder Collie tops the list as the brightest dog, while the Afghan Hound is at the bottom of the list.  Woof.

Interview with Robert Sternberg on The Bell Curve
http://www.skeptic.com/03.3.fm-sternberg-interview.html
Great interview by Skeptic Magazine with Robert Sternberg on his view of intelligence and opinions of The Bell Curve.

IQ 4 Me + You

http://home8.swipnet.se/~w-80790/Index.htm

This site explains IQ and offers the estimated intelligence quotient of several well-known geniuses.  Useful for quick examples of the range of intelligence and the problems of estimating intelligence without sound psychometric techniques.

IQ Test - Self Discovery Workshop

http://www.iqtest.com/iqtestprep1.html
Takes about 20 minutes with online scoring. They ask for a lot of personal information before you take the test. I recommend that you do not provide any personal information. You can take the test without doing so. You also do not need to sign up for the individual profile, which costs MONEY!!!!!

IQ Tests Online

http://www.2h.com/Tests/iq.phtml
Various online IQ tests.  Good for stimulating critical thinking regarding validity of online tests.

Kohler’s Research on the Mentality of Apes

http://www.pigeon.psy.tufts.edu/psych26/kohler.htm
Excerpts from a book on Kohler's work on insight in chimpanzees. There are some interesting pictures at the bottom of this page.

Language in Apes: How Much Do They Know and How Much Should We Teach Them?

http://www.math.uwaterloo.ca/%7edmswitze/apelang.html
Article by David Switzer, University of Waterloo, explores language and communication in apes.

LD Online

http://www.Ldonline.org/

LD Online: a resource for questions and answers about learning disabilities.  Presents a different, applied look at learning and memory.

Machiavellian Monkeys and Shakespearean Apes: The Question of Primate Language

http://www.fonz.org/zoogoer/zg1995/primate_language.htm
Nice, non-technical summary of a large body of work on language in animals by Alex Hawes, published in Zoogoer, November/December, 1995.

Majon’s Online IQ Tests

http://www.majon.com/iq.html
Four online IQ tests are offered.

Mensa International

http://www.mensa.org
Organization for high-IQ-scoring individuals.  See how the top 2% spend their time in this organization.

Mental Retardation

http://www.thearc.org/fags/mrga.html

Provides thorough answers to common questions about mental retardation.  Ask your students to visit this site as a starting point for discussing applied aspects of learning and memory.

Multiple Intelligences

http://tip.psychology.org/gardner.html
Overview of Gardner's theory of multiple intelligences.

Primate Use of Language

http://www.pigeon.psy.tufts.edu/psych26/language.htm
Very nice review of studies of language acquisition in primates by Lauren Kosseff, of Tufts University.

Problem Solving – PsyQuest

 http://cc2.cumber.edu/psych/c/ps.htm 
Excellent, comprehensive site which provides critical thinking activity and links to online resources on problem solving.

Psychology of Language Links

http://www.psyc.memphis.edu/POL/POL.htm
POLPOL links to researchers, organizations, journals, and databases related to language.

Psychological Testing, Assessment, and Psychometrics

http://maple.lemoyne.edu/~hevern/psychref4-11.html

This site focuses on intelligence, and provides links to other worthwhile sites.

Resources in Teaching Multiple Intelligences

http://www.harding.edu/~cbr/midemo/mifirst.html
Comprehensive site describing Gardner’s multiple intelligences.

Testing and Your Child

http://www.hbem.com/library/parents.htm

A series of questions and answers that parents should know about testing.

Theories of Intelligence

http://www.gettysburg.edu/~arterber/psy101/intelligence1.html
Overview of theories of intelligence - in outline form.

Two Views of The Bell Curve
http://www.apa.org/journals/bell.html
Two reviews of the book, from Contemporary Psychology, the APA’s journal of book reviews, May 1995, Vol. 40, No. 5.

What is an Intelligence?

http://www.surfaquarium.com/micrit.htm

This site highlights Howard Gardner’s eight criteria for identifying an intelligence. The list of criteria and an explanation of each is provided.  Ask your students to review this site and prepare a short report comparing and contrasting what it takes to make an “intelligence.”

Why IQ Scores are Rising

http://www.npr.org/ramfiles/970917.atc.14.ram
This audio file from National Public Radio requires the RealPlayer plug-in.

Transparencies

63.
Examples of Different Age-Related Tasks from Binet’s 1911 Intelligence Test
This transparency provides examples of tasks to be performed by a child aged 3, 7, and 15.

64.
Items Similar to Those on the Performance Subtests of the Wechsler Intelligence Scale
These are items similar to those on the performance subtests of the Wechsler Intelligence Scale, particularly Picture Arrangement and Block Design.

65.
Normal Curve of Intelligence Scores
A depiction of the distribution of intelligence test scores.

66.
Correlations of IQ Scores of Persons of Varying Kinship
The hereditary and environmental influences on intelligence are revealed in this presentation of IQ correlations.

81.
Fluid and Crystallized Intelligence
This transparency shows the changes in fluid and crystallized intelligence over the lifespan.

Handout 8-1

Flowers bloom

in the

the spring.

Handout 8-2
Grammatically Correct and Incorrect Sentences

1.  The house creaked loudly and shook as the wind blew during the violent storm.

2.  The tree jumped on the house, but would not eat the empty ashtray.

3.  Quickly to ran house sofa the becoming was a this if avoid into bulletin.

4.  The little girl ran to her father and asked him to pick her up.

5.  The street flew slowly to the moon and watched the snow dig a hole.

6.  Warning child when of get happy following very tornado part concluding windows dangerous.

Reprinted from Hill, W. G. (1995).  Instructor's resource manual for Psychology by S. F. Davis and J. J. Palladino.  Englewood Cliffs, NJ:  Prentice Hall.

Handout 8-3

The Hospital Room Problem

Instructions:  Use the following information to answer the question posed below.

Five people are in a hospital.  Each one has only one disease, and each has a different disease.  Each one occupies a separate room; room numbers are 101-105.

1. The person with asthma is in Room 101.

2. Ms. Jones has heart disease.

3. Ms. Green is in Room 105.

4. Ms. Smith has tuberculosis.

5. The woman with mononucleosis is in Room 104.

6. Ms. Thomas is in Room 101.

7. One of the patients, other than Ms. Anderson, has gall bladder disease.

Question:  What disease does Ms. Anderson have and in what room is she?

Source:  Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Handout 8-4
Luchins' Water Jar Problem

Instructions:  For each of the following seven problems, use some combination of the jars (i.e., by adding or subtracting quantities of liquid) to obtain the target amount listed in the goal column.  The capacity of Jars A, B, and C for each problem is listed below.

	Problem
	Jar A
	Jar B
	Jar C
	Goal


	1
	24
	130
	3
	100



	2
	9
	44
	7
	21



	3
	21
	58
	4
	29



	4
	12
	160
	25
	98



	5
	19
	75
	5
	46



	6
	23
	49
	3
	20



	7
	18
	48
	4
	22




Source:  Matlin, M. W. (1994).  Cognition (3rd ed.). Fort Worth:  Harcourt Brace.

Handout 8-5

Insight

Instructions:  Give the correct answer for each of the following problems.

1. How would you rearrange the letters in the words new door to make one word? (Note: There is only one correct answer.)

2. It is impossible for anyone to survive longer than one week without drinking, yet Abdullah managed a ten-day desert crossing without finding water or bringing any along.  How was this possible?

3. What is so unusual about the sentence below? (Aside from the fact that it doesn't make a lot of sense.)

"Jackdaws love my big sphinx of quartz."

4. A well-known fashion designer, wanting to escape the hustle and bustle of the city, decided to spend a few days at a rural resort.  After a day of relaxing, she went for a winter stroll to get some fresh air.  That was the last time anyone saw her alive.  The autopsy revealed that her death was due to the pack on her back.  What was so deadly about this pack?

5. How can you stand behind your father while he is standing behind you?

6. Even if they are starving, natives living in the Arctic will never eat a penguin's egg.  Why not?

Source:  MindTrap Games, Inc. (1991).  MindTrap.  Norwalk, CT:  Great American Puzzle Factory.
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