Chapter 7
“Higher” Cognitive Processes

Outline
I.  Some Thoughts about Thinking

A.  Thinking is a general term used to encompass such cognitive processes as reasoning and problem-solving that use or extend upon existing cognitions.
1.   The so-called “lower” cognitive processes include perception, learning, and memory.
2.   The “higher” cognitive processes, then, work with existing, already-formed    cognitions.
B.  Concepts are mental representations of classes, or categories, of events or objects of experience.


1.   In a sense, concepts are “ideas,” or the units of thinking.
2.   They seldom represent just one, specific instance, but rather represent one’s stored awareness of a set of events or objects.
3.   Most concepts in our experience are “fuzzy,” without specific definition.
4.   The best example of a concept is called a prototype.
C.  Reasoning is a higher cognitive process in which one comes to a conclusion based on either a set of general principles or on the basis of an assortment of accumulated facts and observations.
1.   Such a manipulation of cognitions qualifies as a “higher” cognitive process.
2.   Inductive reasoning leads one to come to a conclusion that follows from separate, specific facts, and observations.
3.   Deductive reasoning leads one to come to a conclusion about a specific event based on the application of a few general principles (stored concepts).
II.   Problem-Solving
A.  A problem exists when there is a discrepancy between one’s present state and one’s perceived goal state and there is no readily apparent way to get from one to the other.
B.  A problem has three major components.
1.   An initial state—the situation as it is, or is perceived to exist, at the moment
2.   A goal state, or end product
3.   Possible routes or strategies for getting from the initial state to the goal state
C.  Well-defined problems are those in which both the initial state and the goal state are clearly defined.
D.  With an ill-defined problem one has no clear idea of what one is starting with or what an ideal solution would be.
III.  Problem Representation
A.  One should try to understand the nature of a problem, and try to make it meaningful by relating it to information available in memory.
B.  Useful problem representation often involves the sorting out of what is important and what isn’t.
IV.  Problem-Solving Strategies
A.  A strategy is a systematic plan for generating possible solutions that can be tested to see if they are correct.
B.  An algorithm is a strategy that guarantees that eventually one will arrive at a solution if the strategy is correctly applied.
1.   Algorithms systematically explore and evaluate all possible solutions until the correct one is found.
2.   This is sometimes referred to as a generate-test strategy.
C.  A heuristic is an informal, rule-of-thumb strategy of generating and testing problem solutions.
1.   Heuristics are more economical for solving problems than are algorithms, but there is no guarantee of success.
2.   With a means-end analysis the final goal is kept in mind, but sub-goals are used to reach the final goal.
V.   Barriers to Effective Problem-Solving
A.  Mental set and functional fixedness can interfere with problem solving.
1.   A mental set is a tendency to perceive or respond to something in a given, or set, way.
a.   An inappropriate mental set can interfere with problem-solving
b.  An appropriate mental set can speed problem-solving
2.   Functional fixedness is an inability to discover an appropriate new use for an object because of experience using the object in some other function.
B.  Biased heuristics can interfere with effective problem solving and decision-making.
1.   The availability heuristic is the assumption that whatever comes to mind must be more common, or probable, than things difficult to recall.
2.   The representativeness heuristic is the assumption that any judgments made about the most prototypic member of a category will hold for all members of the category.
3.   The positive test strategy claims that if something works, don’t drop it to try something else.

4.   The confirmation bias is the tendency to select from a number of options the one that best fits in with what one has suspected to be true all along.
C.  To solve problems successfully, one must break out of the constraints of improper mental sets, functional fixedness, and some heuristic strategies.
VI.   Creativity
A.  Creativity is the potential to produce novel ideas that are task-appropriate and of high quality.
1.   Creativity is often a matter of learning not to do something or doing something in a different way.
2.   Just being different or unique is not to be creative.
3.   Creativity is seldom found to be correlated with “general intelligence.”

a.   One must have knowledge of the area in which he or she is working.
b.   What is perceived as a creative outcome often takes considerable time, effort, and practice.
B.   Creative problem solving often involves divergent thinking; that is, the creation of many ideas or possible solutions from one idea.
C.   With convergent thinking, one takes many ideas or bits of information and tries to reduce them to just one possible solution
D.   Creative problem solving can be divided into four interrelated stages (after Wallas, 1926).
1.   Preparation
2.   Incubation
3.   Illumination 
4.   Verification
E.   Good problem solvers show more awareness of what they are doing during the course of problem solving than do poor problem solvers.
VII.  Let’s Talk:  What is Language?
A.  Language is a large collection of arbitrary symbols that have a shared significance for a language-using community and that follow certain rules of combination (Morris, 1946).
B.  Communication is the act of transferring information from one point to another.
C.  One property of all true languages is arbitrary symbolic reference, which means that there need be no resemblance between a word and its referent.
D.  Semanticity refers to the meaning that words take on in a language.
E.  Productivity refers to the property of language that with a limited number of language symbols, we can express an infinite number of ideas.
F.  Another property of language is displacement, the ability to communicate about the “not here and not now.”
VIII.  Describing the Structure in Language
A.  Psycholinguistics is a discipline consisting of scientists trained in psychology and linguistics who analyze language.
B.  Individual speech sounds of a language are called phonemes.
1.   How phonemes are combined to form words and phrases is governed by phonological rules.
2.   There are approximately 45 phonemes in English.
C.  The study of meaning in language is called semantics.
1.   A morpheme is the smallest unit of meaning in a spoken language.
2.   A free morpheme has a meaning and can stand alone.
3.   Prefixes and suffixes are examples of bound morphemes.
4.   The use of morphemes is governed by morphological rules.
D.  The rules that govern how sentences are formed in a language are referred to as the syntax of a language.
1.   The formal expression of the syntax of a language is its grammar.
2.   People have a competence for rules that govern language use.
IX.  Language Use as a Social Process
A.  Pragmatics is the study of how social contexts affect the meaning of linguistic events.
B.  The rules of conservation are part of the pragmatics of speech.
C.  Pragmatics involves decisions based on the perception of the social situation at the moment. 
X.    Just What Is Intelligence?
A.  Wechsler (1975) defined intelligence as, “The capacity of an individual to understand the world about him (or her) and his (or her) resourcefulness to cope with its challenges.”
B.  Boring’s (1923) operational definition states, “Intelligence is what the intelligence tests measure.”
XI.  Classic Models of Intelligence
A.  Spearman (1904) proposed that intelligence consisted of a general intelligence or g-factor, and a collection of specific cognitive skills, or s-factors.
B.  L.L. Thurstone (1938) believed that intelligence consisted of seven primary mental abilities.
C.  J.P. Guilford (1967) claimed that intelligence could be analyzed as three intersecting dimensions involving operations, contents, and products, with 120 combinations.
D.  Vernon (1960, 1979) viewed intelligence as having a general factor and a structured set of specific factors.
XII.  More Contemporary Models of Intelligence
A.  Howard Gardner suggests that people can display intelligence in any one of eight ways or in a combination of them.
1.   These include intelligence displayed in the following areas:  mathematical/logical, verbal/linguistic, spatial, musical, body/kinesthetic, naturalistic, interpersonal, and intrapersonal.
2.   Gardner is considering a ninth type of intelligence, “existential.”
3.   Which are valued the most depend on the demands of one’s culture.
B.  Robert Sternberg also sees intelligence as multifaceted.
1.    Intelligence is a matter of how one goes about solving problems that arise in their lives.
2. 
Sternberg’s (often interacting) components of intelligence are called analytic, practical, and creative.
C.   John Mayer and Peter Salovey introduced into psychology’s vocabulary the term emotional intelligence, characterized by the ability to perceive, generate, and regulate emotions in order to promote better emotional reactions and thoughts.
XIII.  Intelligence Across Cultures
A.  Western ideas about intelligence are not always shared by non-Western cultures.
B.  Differences reflect what is valued in a culture.
1.   The Chinese, for example, think of intelligence in terms of a general cognitive factor, interpersonal and intrapersonal intelligence, intellectual self-assertion, and intellectual self-effacement.
2.   Native Americans are more likely than European Americans to think of intellectual giftedness in terms of those individuals who contribute most the the welfare of the group.
XIV.  The Characteristics of Psychological Tests 
A.  A psychological test is an objective, standardized measure of a sample of behavior.
B.  Reliability refers to a test’s ability to produce the same or highly similar results across similar testing situations.
C.  Measures of validity refer to a test measuring what it claims to be measuring.
1.   The four forms of validity are face, predictive, concurrent, and construct.
2.   The more dimensions along which a test is valid, the better.
D.  Results of a test taken by a large group of people whose scores are used to make comparisons are called norms.
XV.  The Stanford-Binet Intelligence Scale and the Concept of IQ
A.  This test appeared in 1905 in France.
1.   Lewis Terman at Stanford supervised a translation and revision of the test in 1916, calling it the Stanford-Binet.
2.   The fifth edition was published in 2003.
B.  The test follows a three-level, hierarchical model of cognitive ability.
C.  The current test yields an overall g score, or general intellectual ability.
D.  Under g there are three second-level factors.
1.   Crystallized abilities represent those skills needed for acquiring and using information about verbal and quantitative concepts.
2.   Fluid-analytic abilities are those needed to solve problems that involve figural or nonverbal types of information.
3.   The third factor at this level is short-term memory.
E.  Crystallized abilities are further divided into verbal and quantitative reasoning.
F.  Fluid-analytic abilities are further divided into abstract/visual reasoning.
G.  There is a total of 15 subtests, all of which yield individual scores.
H.  IQ is an abbreviation for the term intelligence quotient.
1.   IQ formerly was calculated by taking a person’s mental age, dividing it by his or her chronological age, and multiplying by 100.
2.   The deviation IQ uses established group norms and compares intelligence scores across age groups.
3.   Since IQ is considered a common vocabulary term, it is still used to refer to general intelligence.
XVI. The Wechsler Tests of Intelligence
A.  David Wechsler published his first intelligence test in 1939.
1.   Its latest edition is the WAIS-III, published in 1997, and is used for persons between 16 and 74 years of age.
2.   There is a Wechsler Intelligence Scale for Children (WISC-III) used with those 6 to 16 years of age.
3.   The Wechsler Preschool and Primary Scale of Intelligence (WPPSI-R) was designed for 4-to 6-year olds. 
B. The WAIS-III has seven verbal subtests and seven subtests that constitute a performance scale.
C.  Each of the Weschler tests yields an overall score, verbal score, and performance score.
XVII.  Group Differences in Measured Intelligence
A.  IQ scores reflect a particular measure of intelligence and do not equal one’s intelligence.
B.  Even though, on average, the IQ of one group is higher than that of another, many individuals from the second group may be more intelligent than individuals in the first.
C.  Just knowing that, on average, two groups have different IQ scores tells us nothing about why that difference exists—even if the difference is a reliable one.
XVIII.  Gender Differences in IQ
A.  There are few studies that report any gender differences in IQ between men and women on any test of general intelligence.
1.   There may be no differences because the tests are constructed to minimize or eliminate any such differences.
2.   There are hints of small gender differences on a few specific intellectual skills.
a.   Males score higher than females on tests of spatial relations.
b.   Scores on mathematics skills are well correlated with the number and type of math classes taken while a student.
c.   In a recent study, significantly more boys than girls scored higher on tests of math and science.
d.   Girls scored better than boys did on tests of perceptual speed, reading comprehension, and writing skills.
XIX.  Age Differences in IQ
A.  When using a cross-sectional testing method, results indicate that overall IQ peaks in the early 20s, remains stable for about 20 years, and then declines sharply.
B.  When a longitudinal method is used, IQ scores rise until the late 30s or early 40s, stabilizing for about 20 years, then falling after age 60.
C.  Specific intellectual skills do not decline at the same rate, and some do not decline at all.
D.  Fluid intelligence refers to abilities related to speed, adaptation, flexibility, and abstract reasoning; these skills show the greatest decline with age.
E.  Crystallized intelligence refers to abilities depending on acquired knowledge, accumulated experiences, and general information; these skills remain constant or increase throughout one’s lifetime.
XX.  SPOTLIGHT: Racial and Ethnic Differences in IQ
A.  On average, Caucasians score 15 points higher on general intelligence than do African Americans.
B.  Japanese children between 6 and 16 score higher on IQ tests than do Caucasian American children of the same age.
C.  Researchers have tried to determine if tests are biased, or if environmental factors, genetic factors, or cultural differences in motivation influence scores.
D.  Steele and Aronson believe that a stereotype threat will cause members of a group to perform more poorly on tasks that relate to prevailing negative stereotypes.
E.  The argument over the causes for race differences may one day be a moot issue.
1.   The very definition of “intelligence” is changing.
2.   The differences between the IQ scores of African Americans and Caucasian Americans is getting smaller.
XXI.   Extremes of Intelligence
A.  The most frequently occurring score is the average score, 100.
B.  95% of all IQ scores fall between 70 and 130.
XXII. The Mentally Gifted
A.  According to The United States Office of Education, individuals can be described as gifted who excel in any of the following six areas.
1.   Psychomotor ability
2.   Visual and performing arts
3.   Leadership ability
4.   Creative or productive thinking
5.   Specific academic aptitude
6.   Intellectually gifted
B.  Lewis Terman began a study of the mentally gifted in the 1920s.
1.   His research group focused on children who had IQ scores above 135.
2.   This longitudinal study concluded that, in general, gifted children experience advantages in many areas.
XXIII.  Mental Retardation
A.  According to the AAMD, mental retardation refers to sub-average general intellectual functioning, which originated during the developmental period, and is associated with impairment in adaptive behavior.
1.   IQ scores from 70 to 85 are considered to be borderline.
2.   IQ scores from 50-69 are in the mildly retarded range.
3.   IQ scores from 35-49 are in the moderately retarded range.
4.   IQ scores from 20-34 reflect severe mental retardation
5.   IQ scores less than 19 indicate profound mental impairment.
B.  Estimates indicate that at any one time approximately 3 percent of the population falls within the IQ range for retardation.
C.  Down syndrome occurs when a fetus develops with 47 chromosomes instead of the usual 23 pairs.
1.   Down syndrome is more likely to occur as the age of either parent increases.
2.   A person with this syndrome may fall into any level of retardation.
D.  Fragile X syndrome is a variety of mental retardation with a genetic basis that was discovered in the late 1960s.
E.   About one-half to three-quarters of cases of mental retardation do not have known biological or genetic causes.
F.   Phenylketonuria, or PKU, is a genetic disorder that can be detected with a blood test at birth, and treated with a prescribed diet during childhood.
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