Thinking

mental images are representations for
objects or events used in mental activities

® mental
imagery

mental images are
processed in the brain
slightly differently
than actual objects

mental images are interacted with in similar ways as
physical objects (e.g., scanning a map or rotating an object)

as opposed to seeing
actual image (eyes —
visual cortex —

other cortical areas),
cortical areas associated
with stored knowledge
send info to visual cortex

How People Think

thinking (cognition) refers to mental activities
that occur in the brain when processing,
organizing, understanding, or communicating
information to others

e can involve

® problem solving
and decision making

Le insight

~ thinking and
behaving in certain
ways to reach a goal

different strategies,
logical methods
(convergent thinking)

solutions to problems

® problems with

problem solving problems can be

caused by three
common barriers

are not always apparent

® concepts

~» algorithms

e heuristics

"aha!” moments
when solution seems
to appear in a flash

e

¢

~» are ideas that represent a class or

category of objects, events, or activities

are used to interact and
organize information without
having to think about or

process every specific superordinate

example of the category (e.g., fruit)
can represent different basic level
levels of objects or events (e.g., apple)
can be well-defined based subordinate
on strict criteria (formal), (e.g., Granny
or fuzzy, based on personal Smith apple)

experience (natural)

are represented by
prototypes, best
examples of the
defining characteristics

vary according
to personal experience,
knowledge, and culture

e are an important tool in problem solving

- trial and error —[ trying one solution after another until one works

specific, step-by-step procedures
for solving certain problems

always result in correct solution if there is one
simple rules intended to apply to many situations
educated guesses based on prior experience

generally faster than algorithms but
will not always lead to correct solution

usually based on reorganization of information

Problem Solving and Decision Making

consists of new ways of

® creativity 4[

combining ideas or behavior

typically the result of divergent thinking 4[:

functional fixedness: only thinking about
objects in terms of their typical uses

mental set: a tendency to persist in using problem-solving
patterns that have worked in the past

confirmation bias: a tendency to search for evidence
that fits your beliefs while ignoring evidence to the contrary

’

less prone to common barriers of problem solving -~

can be stimulated (see Table 7.2)
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Intelligence
(the ability to learn from one's experiences, acquire knowledge, and use resources effectively)
o ) ) o g factor: general intelligence
Spearman’s g factor: intelligence comprises two different abilities o
] s factor: specific intelligence
® theories

Gardner’s multiple intelligences: overall intelligence comprises nine different types —[(see Table 7.3)
analytical

Sternberg’s triarchic theory: intelligence comprises three different aspects creative

practical

first formal test
—* Binet’s Mental Ability Test —[key element to be tested was child’s mental age

created by
Alfred Binet and
Theodore Simon ) o
® — to help identify Terman (researcher at Stanford) translated and revised Binet’s test
French students first test to adopt intelligence quotient (1Q): now uses age-group
who needed more ' Stanford-Binet IQ = mental age/chronological age x 100 comparison norms
help with learning i as the Wechsler does
- uses a variety of verbal and nonverbal

. subtests to provide an overall estimate

Measuri ng of intelligence and scores related

. —® tests — to five areas of cognition (see Table 7.4)
Intelligence
uses a variety of verbal and performance subtests to provide

an overall score of intelligence and index scores related
to four specific cognitive domains (see Table 7.5)

—» Wechsler Tests

good tests are both valid and reliable
. standardized administration, scoring, and comparison against norms
@ test construction . )
intelligence is assumed to follow a normal curve
) ) different definitions of intelligence and multiple ways to assess them
is challenging —E

difficult to design tests that are completely free of cultural bias

L. IQ = 130 (2 SD above mean)
criteria —E

IQ = 140 are called geniuses
— giftedness

typically grow up to be well-adjusted adults EXCEPT
characteristics _|: when “pushed” to achieve at younger and younger ages

extreme geniuses may experience social
and behavioral adjustment issues as children
IQ < 70 (2 SD below mean)

e criteria adaptive skills significantly below age-appropriate level

limitations present before age 18

~ mild

e intellectual
disability/

® individual differences
|Q tests can be used

. ~» moderate
e classifications —

to identify individuals developmental [ severe
who differ significantly delay Ls profound
from those of lead
average intelligence ~+ environmental —E
s causal factors — mercury

Down syndrome

Intelligence

e biological fetal alcohol syndrome

fragile X syndrome
@® nature vs. nurture

awareness of and ability to manage one’s own emotions,
self-motivation, empathy, and social skills

= emotional
intelligence

identical twins
reared together
show a correlation
of .86 between
their IQs

may be related to traditional intelligence but data is still being collected

correlation is not 1.00, so environment also has to play a part

heritability estimates apply within groups of people, not between groups, —[ current heritability estimate is about .50
not to individuals, and only in a general sense



Language

© levels of
language analysis
language structures
worldwide

share common
characteristics

:

e

Language

® the relationship
between
language
and thought

system of rules governing structure and use of language
grammar —E

according to Chomsky, humans have an innate ability,
language acquisition device (LAD) to understand and produce language

syntax 4[ rules for combining words and phrases

smallest units of meaning within a language
morphemes {

governed by semantics: rules for determining the meaning of words and sentences

phonemes —[ basic units of sound in a language taking turns

. T ) use of gestures
pragmatics social “niceties” or practical aspects _ _
of communicating with others different ways of speaking
to different people

does language * relationship has been debated

influence thought -+ Piaget believed that concepts preceded, and aided, language development
or does thinking ——
influence

language?

Le Vgotsky believed that language helps develop concepts and helps
the child leam to control behavior

~= words people use determine the way they think about the world; originally

linguistic relativity proposed by Sapir and Whorf; may apply more to higher level concepts

hypothesis

~ suggests that some concepts are universal and influence the development
of language

animal studies

E all animals can communicate, their use of language is still under investigation
in language

some success (chimpanzees, parrots, dolphins), may approach level
of 3-year-old human, no conclusive evidence of syntax mastery
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mental images are representations for

objects or events used in mental activities

mental images are interacted with in similar ways as

. hysical objects (e.g., scanning a map or rotating an object s
® mental imagery ehy jects (e.g 9 P g ject) g

mental images are processed in the brain
slightly differently than actual objects

How People Think

thinking (cognition) refers to mental activities that occur
in the brain when processing, organizing, understanding,
or communicating information to others
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~* are ideas that represent
a class or category of \ 4 8 12 16
objects, events, or activities ) Distance {cm)
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® concepts ———————————|

= are used to interact
and organize information
without having to think

® problem solving and decision making

abot.!t.or process every ~e thinking and behaving in certain ways to reach a goal
specific example of
the category e can involve different strategies, logical methods

e can represent different (convergent thinking)

levels of objects or events

e can be well-defined based rﬂ (

on strict criteria (formal), trial and
or fuzzy, based on personal ral and error
experience (natural)

algorithms
e are represented by
prototypes, best
examples of the heuristics

defining characteristics \ i :
~e are an important tool
in problem solving . . )
aha!” moments when solution seems
le insight to appearin a flash

usually based on reorganization of information

® problems with problem solving —E

solutions to problems are not always apparent

problems can be caused by three common barriers

Problem Solving and Decision Making

ways of combining
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A . ideas or behavior
" e ey ® creativity
T \T- typically the result
m ! m b . of divergent thinking
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‘ consists of new




Intelligence

(the ability to learn from one's experiences, acquire knowledge,
and use resources effectively)

® theories

Measuring Intelligence — @ tests Ability Test

Spearman'’s g factor: intelligence comprises
two different abilities

Gardner’s multiple intelligences: overall intelligence comprises nine different types

Sternberg’s triarchic theory: intelligence comprises three different aspects

° first formal test created by Alfred Binet and Theodore Simon
to help identify French students who needed more help with learning

Binet's Mental

Stanford-Binet

Number of scores

@ test construction Wechsler Tests 0.1% I — 0.1%
N 3% | 34k 1% 2

good tests are both valid and reliable

standardized administration, scoring, and comparison against norms

55 70

intelligence is assumed to follow a normal curve

is challenging (e.g., different definitions, ways to assess, culture bias)

68% ——

85 100 115 130 145

criteria
giftedness —E
’—. characteristics

® individual differences
IQ tests can be used to identify individuals who differ t intellectual disability/developmental delay

significantly from those of average intelligence

emotional intelligence
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@ nature vs. nurture

heritability estimates apply within groups of people, not between groups,
not to individuals, and only in a general sense

criteria
classifications

causal factors

1234567891
Correlations

. @ -
grammar ® the relationship between language and thought

syntax )
@ levels of language analysis morphemes does language influence thought )
language structures worldwide ) or does thinking influence language?
isti phonemes S o .
share common characteristics ) linguistic relativity hypothesis
pragmatics

Language

animal studies in language




