Chapter 9: Language and Thinking

· Mental representations: images, ideas, concepts, and principles
Language
· Language: a system of symbols and rules for combining these symbols in ways that can generate an infinite number of possible messages and meanings
· Psycholinguistics: the scientific study of the psychological aspects of language, such as how people understand, produce, and acquire language
Adaptive Functions of Language
· Humans adapted socially oriented lifestyle to help them survive and reproduce 
· Use of language evolved as people gathered to form larger social units 
· Social environment more complex = create divisions of labour and cooperative social systems, social customs and communicate thoughts, and to pass on knowledge and wisdom
· Brain can acquire any of the 5 to 6000 languages in the world 
Properties of Language 
Language is Symbolic and Structured
· Language uses sounds, written characters, or hand signs to represent objects, events, ideas, feelings, and actions 
· Symbols used in language are arbitrary – symbols don’t look or sound like word
· Grammar: set of rules that dictate how symbols can be combined to create meaningful units of communication 
· Syntax: the rules that govern the order of words
Language Conveys Meaning
· Once people learn symbols and rules, they can form and transfer mental representations to mind of another person 
· Semantics: the meaning of words and sentences
Language is Generative and Permits Displacement 
· Generativity: the symbols of language can be combined to generate an infinite number of messages that have novel meaning (English language = 26 letters = millions of words)
· Displacement: the fact that language allows us to communicate about events and objects that are not physically present 
· Language frees us from being restricted to focusing on events and objects in the present – can discuss past and future events
 The Structure of Language
	Surface Structure and Deep Structure
· Surface structure: the symbols that are used and their order
· Deep structure: underlying meaning of the combined symbols 
· Single surface structure can have two different meanings – speak or write ambiguous sentences
· When reading or hearing speech, move from surface structure to deep structure (how it sounds to what it really means)
· When expressing thoughts to someone else, transform deep structure into surface structure 
The Hierarchical Structure of Language
· Phoneme: the smallest unit of speech sound in a language that can signal a difference in meaning 
· Have no inherent meaning until being combined with other elements 
· Morphemes: the smallest units of meaning in a language 
· Prefixes and suffixes 
· Discourse:  sentences are combined into paragraphs, articles, books, conversations, etc.
Understanding and Producing a Language
	The Role of Bottom-Up Processing 
· Bottom-up processing: individual elements of a stimulus are analyzed and then combined to form a unified perception 
· Analyzing hiererarchal structure of spoken language as a set of building blocks that involve the use of phonemes to create morphemes to create words 
· Basic elements of visual pattern → feed info to other cell groups → perceive patterns as letters
The Role of Top-Down Processing
· Top-Down Processing: sensory interpretation is interpreted in light of existing knowledge, concepts, ideas, and expectations
· Words we write, read, speak, or hear activate and draw on knowledge of vocabulary, grammar, and other linguistics 
· Speech segmentation: perceiving where each word within a spoken sentence begins and ends 

Pragmatics: The Social Context of Language
· Pragmatics: a knowledge of the practical aspects of using language
· Helps understand what people are really saying and makes sure people get the point of what you’re communicating → top-down processing
· Psycholinguisitcs identified social rules that guide communication between people 
· Pragmatics depend on aspects of social context → tone of voice 
Language Functions, the Brain, and Sex Differences
· Broca’s area centrally involved with word production and articulation
· Wernicke’s area centrally involved in speech comprehension 
· People with damage in one or both areas typically suffer from aphasia
· Aphasia: impairment in speech comprehension and/or production that can be permanent or temporary 

Acquiring a First Language
· Represents joint influences of biology and environment – nature vs. nurture
Biological Foundations
· Children begin to master language early in life without formal instruction
· All adult languages and sign language have common underlying structural characteristics
· Acquiring language = biologically primed process in social learning environment 
· Noam Chomsky: humans born with language acquisition device (LAD)
· Innate biological mechanism that contains the general grammatical rules common to all languages 
· Noun phrases and verb phrases arranged in subjects, predicates, and adjectives
Social Learning Processes
· Parents gain children’s attention through child-directed speech → a high-pitched intonation 
· B. F. Skinner: operant conditioning explanation = children’s language development influenced by adults’ positive reinforcement of appropriate language or correction of inappropriate verbalization 
· Parents usually correct children on “truth value” of what they are trying to say instead of grammar or language skills
· Jerome Bruner → Language acquisition support system (LASS): factors in social environment facilitate learning language


Developmental Timetable and Sensitive Periods
· Children progress from reflexive crying at birth then cooing, babbling, one-word → age 2: telegraphic speech = a noun and a verb → additional words added → sentences
· Sensitive period from infancy to puberty where brain is most responsive to language input from environment
· Deaf people exposed to sign language before puberty develop normal linguistic and cognitive abilities

Bilingualism: Learning a Second Language
· Second language learned best during sensitive period of childhood → grammar dependent on early acquisition 
· After age 7, mastery of English grammar becomes more difficult 
· Bilingual children begin to differentiate the two languages after age 2
· Research suggests learning two vocabularies and sets of grammar disadvantage bilingual speakers
· Other research shows bilingual children perform better than monolingual children on perceptual tasks and understanding symbolic nature of print
Learning a Second Language: Is Earlier Better?
· Better to learn second language earlier in childhood for longer exposure to language
· Age of acquisition vs. years of exposure and practice → critical-period hypothesis compares proficiency by early vs. late second language learners
· Biologically based critical period for second-language acquisition during certain age range
· Early arrivals from China to America performed better and language test than late arrivals → missed critical age of acquisition period 
· Early arrivals to America who spoke Spanish had high performance all the way through age 16 → age didn’t matter for late arrivals 
· Sensitive, rather than critical, period for learning second language that extends through mid-adolescence 
Linguistic Influences on Thinking 
· Benjamin Lee Wharf (1956) → linguistic relativity hypothesis: language not only influences but also determines what we are capable of thinking
· Eleanor Rosch (1973) → Dani of New Guinea had only 2 words for colors but could still discriminate among assortment of hues as those who speak English
· Mundurukú people have few words for geometric and spatial concepts yet perform as well on tasks as American children 
· English children have 11 basic color terms and Himba children from Africa have 5 → English children distinguished among colors better
· Psycholinguists say that language influence how we think, categorize information, and attend to daily experiences as well as colour our perceptions, the decisions we make, and conclusions we draw
· Language influences how well we think in certain domains
Thinking

Thought, Brain, and Mind
· Propositional thought: consists of verbal sentences that we say or hear in our mind
· Imaginal thought: consists of images that we can see, hear, or feel in our mind
· Motoric thought: relates to mental representations of motor movements
· All three are involved in our abilities to reason, solve problems, and engage in intelligent behaviour
Concepts and Propositions 
· Propositions:  statements that express ideas 
· Concepts: basic units of semantic memory → mental categories into which we place objects, activities, abstractions and events that have essential features in common 
· Can be acquired through explicit instruction or through observations of similarities and differences among various objects and events
· Prototypes: the most typical and familiar members of a category or a class (Eleanor Rosch 1977)
· We decide which category something belongs to by similarity to prototype
Reasoning
	Deductive Reasoning
· Deductive reasoning: reason from top down → general principles to a conclusion about a specific case
· Begin with set of premises and determine what they imply about situation
· Logicians regard it as strongest and most valid form of reasoning because conclusion cannot be false if premised are true 
· If X occurs, then you can infer Y → if-then hypothesis
Inductive Reasoning
· Inductive reasoning: reason from bottom up → specific facts then try to develop general principle
· Leads to likelihood whereas deductive reasoning are certain to be true if the premises are true 


Stumbling Blocks in Reasoning 
· Distraction by Irrelevant Information 
· Distinguishing relevant from irrelevant information 
· Belief Bias
· Belief bias: the tendency to abandon logical rules in favour of our own personal beliefs
· Emotions and Framing
· When evaluating problems or make decisions, we abandon logical reasoning om favour of relying om our emotions to guide us → trusting our gut 
· Framing: the idea that the same information, problem, or options can be structured and presented in different ways → 
· influences how we perceive information and can interfere with logical reasoning (choices framed with potential positive/negative outcomes which trigger emotions that alter perceptions of risks associated with options)
Problem Solving
· Understanding, or Framing, the Problem
· How we mentally frame a problem affects understanding → initial understanding of problem is key to successful solution → outside the box thinking
· Generating Potential Solutions
· After interpreting problem, begin to formulate potential solutions or explanations 
· Determine which solutions are consistent with evidence that has been observed thus far → rule out those that don’t fit with evidence
· Testing the Solutions
· If solution requires choosing between specific explanations, ask if there’s any test that should give one result if one explanation is true and another if different explanation 
· Mental set: the tendency to stick to solutions that have worked in the past (Abraham Luchins 1942) → can result in less-effective problem solving
· Evaluating Results
· Ask ourselves “Would there have been an easier or more effective way to accomplish the same objective?”
The Role of Problem-Solving Schemas
· Problem-solving schemas: mental blueprints or step-by-step scripts for selecting information and solving specialized classes of problems 
· Algorithms and Heuristics
· Algorithms: formulas or procedures that automatically generate correct solutions 
· Heuristic: general problem-solving strategies that we apply to certain classes of situations 
· Means-end analysis: identify differences between the present situation and the desired state, or goal, and then make changes that will reduce these differences
· Subtotal analysis: formulating subtotals, or intermediate steps, toward a solition 
· Involved in making decisions and judgements 

Uncertainty, Heuristics, and Decision Making 
· Daniel Kahneman and Amos Tversky: certain heuristics underlie much of our inductive decision making which results in thinking errors from misuse
· The Representativeness Heuristic
· Representativeness heuristic: used to infer how closely something or someone fits our prototype for a particular concept, or class, and how likely it is to be a member of that class
· Kahneman and Tversky → people confuse representativeness with probability 
· The Availability Heuristic
· Availability heuristic: causes us to base judgments and decisions on the availability of information in memory
· Tend to remember events that are most significant to us → keeps important information at forefront of memories to be applied 
· Distort estimates of how likely an event really is → blind us to base rates (frequency) at which things occur
Confirmation Bias and Overconfidence 
· Confirmation bias: tending to look for evidence that will confirm what they currently believe rather than looking for evidence that could disconfirm their beliefs
· Disconfirming evidence proves conclusively that our idea cannot be true in its current form
· People with strong beliefs are selective in what information they expose themselves to
· Overconfidence: the tendency to overestimate one’s correctness in factual knowledge, beliefs, and decisions
Knowledge, Expertise, and Wisdom 
	Acquiring Knowledge: Schemas and Scripts
· Schema: a mental framework, an organized pattern of thought about some aspect of the world
· Algorithms and heuristics are types of problem-solving schemas 
· Script: a mental framework concerning a sequence of events that usually unfolds in a regular, standardized order 
· Knowledge grows as you acquire new scripts, concepts, and other types of schemas
The Nature of Expertise
· Experts in certain areas have developed many schemas to guide problem solving in their field → much better than novices at recognizing when each schema should be applied
Expert Schemas and Memory
· Experts rely om long-term memory to recall learned schemas → quickly analyze problem deductively, select retrieval cues needed to pull schema out from memory, and apply schema to solve problem at hand
· Novices who haven’t learned specialized schemas must use general problem-solving methods in working memory 
· When people develop expertise, brain functioning increases processing efficiency 
What is Wisdom?
· Wisdom: a system of knowledge about the meaning and conduct of life
· Paul Baltes (2000): 5 major components of wisdom
1. Rich factual knowledge about life
· Knowledge about human nature, social relationships, major life events
2. Rich procedural knowledge about life
· Strategies for making decisions, handling conflict, giving advice
3. An understanding of lifespan contexts
· Life involved many contexts → family, friends, work, leisure
4. An awareness of the relativism of values and priorities
· Values and priorities differ across people and societies 
5. The ability to recognize and manage uncertainty 
· Awareness that future cannot be fully known
· Expertise and wisdom intersect but are not the same
Mental Imagery
· Mental image: a representation of a stimulus that originates inside your brain rather than from external sensory input 
· People have mental images that involve sounds, tastes, smells, and visuals
Mental Rotation
· Mental rotation task: People rotate one object in their mind’s eye until it lines up sufficiently with the other object to permit a same-different judgment 
· Participants said they mentally rotated objects as if objects physically existed in 3D space 
· Greater the difference in rotation → longer it took participants to decide 
· Linear relation → rate of rotation is 608 per second 
Are Mental Images Pictured in the Mind?
· Mental images function in ways analogous to actual visual images and represented as type of perceptual code 
· Mental Imagery as Perception
· Stephen Kosslyn (1978): greater distance between 2 locations on the mental image of the map, the longer it took participants to scan and find the second location 
· Supports view that mental images involve a spatial representation
· Mental Imagery as Language
· Researchers challenge view that mental images originate from visual codes stored in brain
· Argue that mental imagery is more closely tied to language than visual perception → experience mental image that seems visual, but is actually represented by linguistic concepts brought together to form propositions 
Mental Imagery and the Brain
· People with brain damage that causes perceptual difficulties expected to show similar impairments in forming mental images 
· Damage on right side of brain → visual neglect: fail to visually perceive objects on other side of their visual field
· Left-side visual neglect: look at picture → can draw right side of island, not left side 
· Full picture if drawing from memory
· Imagery neurons: fire in response to a particular stimulus regardless of whether it is visual or imagined
Metacognition: Knowing your own Cognitive Abilities
Recognizing What You Do and Don’t Know
· Metacognition: awareness and understanding of your own cognitive abilities
· Metacomprehension: judging what you do or don’t understand
· Metamemory: represents your awareness and knowledge of your memory capabilities 









Chapter 10

Intelligence in Historical Perspective
Sir Francis Gaston: Quantifying Mental Ability
· Hereditary Genius (1869): through study of family trees, eminence and genius seem to occur in certain families → eminent people “inherited mental constitutions” 
· Ignored fact that the more successful people studied came from privileged environments 
· Measures of nervous-system efficiency proved unrelated to socially relevant measures of mental ability 
Alfred Binet’s Mental Tests
· Modern intelligence-testing in 20th century → solve practical problem rather than support Gaston’s theory
· Two assumptions about intelligence: 
· mental abilities develop with age
· Rate at which people gain mental competence is a characteristic of the person and is constant over time
· Mental age: determined whether person is performing at correct mental level for his/her age
· Intelligence quotient (IQ):  ratio of mental age to chronological age multiplied by 100
· Today, based on performance relative to other scores of other people of same age
Binet’s Legacy: An Intelligence-Testing Industry Emerges
· Lewis Terman (Stanford University) → Stanford-Benet test → standard for measuring mental aptitude in North America 
· Army Alpha = verbally oriented test used to screen large numbers of U.S. army recruits for intellectual fitness
· Army Beta = some recruits couldn’t read → non-verbal version of test 
· David Wechsler (psychologist): Wechsler Adult Intelligence Scale (WAIS), Wechsler Intelligence Scale for Children (WISC), Wechsler Preschool and Primary Scale of Intelligence (WPPSI) 

The Nature of Intelligence 
The Psychometric Approach: The Structure of Intellect
· Psychometrics: the statistical study of psychological tests 
· Tries to identify and measure the abilities that underlie individual differences in performance → measurement-based map of the mind 
Factor Analysis
· If certain tests are correlated highly with one another (cluster), then performance on tests probably reflects same underlying mental skill 
· If less with other clusters  → different mental abilities
· Factor analysis: reduces a large number of measures to a smaller number of clusters, or factors, with each cluster containing variables that correlate highly with one another but less highly with variables in other clusters
The g Factor: Intelligence as General Mental Capacity
· Charles Spearman: intelligence is a general ability
· Grades in English and math positively correlated → same for vocabulary, arithmetic and solving puzzles in Stanford-Binet tests
· G factor: general intelligence → intellectual performance determined by g factor and whatever abilities might be required for particular task
· core of intelligence, predictor of academic and job performance 
Intelligence as Specific Mental Abilities
· Primary mental abilities: human mental performance depends on not a general factor but on 7 distinct abilities (Thurstone)
· Space, verbal comprehension, word fluency, number facility, perceptual speed, rote memory, reasoning
· More useful than general mental ability model
Crystallized and Fluid Intelligence
· Raymond Cattell and John Horn broke down Shearman’s general intelligence model into 2 subtypes (correlation of about 0.50)
· Crystallized intelligence (gc): the ability to apply previously acquired knowledge to current problems 
· Basis for expertise → depends on ability to retrieve previously learned information and problem-solving schemas from long-term memory 
· Fluid intelligence (gf): the ability to deal with novel problem-solving situations for which personal experience does not provide a solution 
· Inductive reasoning and creative problem-solving skills → working memory (short)
· Dependent on central nervous system
· Perceive relations among stimulus patterns and draw inferences from relationships 
· Progress from fluid intelligence to crystallized intelligence which improves during adulthood
Carroll’s Three-Stratum Model: A Modern Synthesis
· John B. Carroll used factor analysis to create model based on Spearman, Thurston, and Cattle-Horn’s models 
· Three-stratum theory of cognitive abilities: three levels of mental skills → general, broad and narrow arranged in a hierarchal model 
· Third stratum → top of g factor that underlies mental activity 
· Second stratum → below g factor are 8 broad intellectual factors arranged from left to right in terms of how strongly they’re influenced by g
· Fluid intelligence most strongly related to g and crystallized intelligence id next 
· First stratum → 70 highly specific cognitive abilities that feed into second-stratum factors
· Abilities correlate around 0.30 with one another 
Cognitive Process Approaches: The Nature of Intelligent Thinking
· Cognitive process theories: explore the specific information-processing and cognitive processes that underlie intellectual ability
· Triarchic theory of intelligence: addresses both the psychological processes involved in intelligent behavior and the diverse forms that intelligence can take (Sternberg)
1. Metacomponents: higher-order processes used to plan and regular task performance
· Problem-solving skills → identifying problems, formulating hypotheses and strategies, testing them logically, evaluating performance feedback 
· Fundamental sources of individual differences in fluid intelligence 
2. Performance components: actual mental processes used to perform the task
· Perceptual processing, retrieving appropriate memories and schemas from long-term memory, generating responses 
3. Knowledge-acquisition components: allow us to learn from our experiences, store information in memory, and combine new insights with previously acquired information 
· Underlie individual differences in crystallized intelligence 
· Sternberg → environmental demands call for 3 different classes of adaptive problem solving 
1. Analytical intelligence: involves the kinds of academically oriented problem-solving skills measured by traditional intelligence tests 
2. Practical intelligence: skills needed to cape with everyday demands and to manage oneself and other people effectively 
3. Creative intelligence: comprises the mental skills needed to deal adaptively with novel problems


Broader Conceptions of Intelligence: Beyond Mental Competencies
Gardner’s Multiple Intelligences 
1. Linguistic intelligence 
2. Logical-mathematical intelligence 
3. Visuospatial intelligence 
4. Musical intelligence
5. Bodily-kinesthetic intelligence
6. Interpersonal intelligence 
7. Naturalistic intelligence: detect and understand phenomena in natural world
8. Existential intelligence: philosophically oriented ability to ponder questions about meaning of one’s existence, life and death 
Emotional Intelligence
· Emotional intelligence: involves the abilities to read others’ emotions accurately, to respond to them appropriately, to motivate oneself, to be aware of one’s own emotions, and to regulate and control one’s own emotional responses 
· Mayer and Salovey → 4 components of emotional intelligence → MSCEIT test
· Perceiving emotions
· Using emotions to facilitate thought 
· Understanding emotions
· Managing emotions
· Emotional competence → distinguish concept from traditional mental-skills concept of intelligence 
The Measurement of Intelligence
· WAIS-III test → 3 summary scores → verbal IQ, performance IQ, full-scale IQ
Increasing the Informational Yield from Intelligence Tests
· Original Stanford-Binet test yielded single IQ score 
· Today → scores for verbal reasoning, abstract/visual reasoning, quantitative reasoning, short-term memory
· WISC-IV → scores for verbal comprehension, perceptual organization, freedom from distractibility, processing speed 
Theory-Based Intelligence Tests
· Kaufman test has 3 crystallized-intelligence subscales and 3 fluid-ability scales 
· Test results yield separate gc and gf IQs and composite IQ
· Crystallized-intelligence → define words, listen to and answer questions about detailed news story, study 2 sets of words and produce a word that relates to both
· Fluid-intelligence → break mastery codes, solve logic problems, associate words with complex drawings and “read” sentences composed only of drawings 
· Sternberg’s triarchic model of intelligence → Sternberg Triarchic Ability Test (STAT) measures 3 forms of intelligence (analytic, practical, creative)
Should We Test for Aptitude or Achievement?
· Achievement test: designed to find out how much they have learned so far in their lives
· Pro: Good predictor of future performance in a similar situation
· Con: Assumes that everyone has had the same opportunity to learn the material being tested 
· Aptitude test: measure potential for future learning and performance by novel puzzlelike problems 
· Pro: fairer because it depends less on prior knowledge than on a person’s ability to react to the problems presented on the test
· Con: difficult to construct a test that is independent of prior learning 
Psychometric Standards for Intelligence Tests
· Psychological test: method for measuring individual differences reared to some psychological concept based on a sample of relevant behavior in a scientifically designed and controlled situation 
· Intelligence testing → intelligence is the construct and scores obtained are its operational definition 
· Designing an experiment → collect a sample of relevant behavior under standardized conditions 
Reliability
· Reliability: consistency of measurement
· Test-retest reliability: measurement stability over time assessed by administering the measure to the same group of participants on 2+ separate occasions and correlating the 2+ sets of scores
· Internal consistency: consistency of measurement within the test itself 
· Interlude reliability: consistency of measurement when different people observe the same event or score the same test 
Validity 
· Validity: how well a test actually measures what it is designed to measure 
· Construct validity: when a test successfully measures the psychological construct it is designed to measure, as indicated by relations between test scores and other behaviors that it should be related to 
· Content validity: whether the items on a tryst measure all the knowledge or skills that are assumed to underlie the construct of interest 
· Criterion-related validity: the ability of test scores to correlate with meaningful criterion measures 
· Intelligence and Academic Performance
· Correlations of IQ with school students → 0.60 for high school, 0.30-0.50 for university students 
· Miller Analogies Test used to select graduate students → validity coefficients ranging from 0.35-0.58
· Job Performance, Income and Longevity
· Intelligence correlated 0.50-0.70 with level of socioeconomic status that people obtain in adulthood 
· People with higher intelligence perform better on their jobs → the more complex the job, the more strongly intelligence is related to performance 
· Intelligence predicts life and death → higher childhood intelligence associated with greater survival to age 76 in both men and women, more so in women 
Standardization
· Standardization:  the development of norms/rigorously controlled testing procedures 
· Norms: test scores derived from a large sample that represents particular age segments of the population 
· Normal distribution: a bell-shaped curve with most scores clustering around the centre of the curve 
· The Flynn Effect: Are We Getting Smarter?
· The world’s population is scoring progressively higher on intelligence tests (rising curve) → both women and men, and different ethnic groups 
· Better nutrition, increased height, complex learning environment, technological advances may be cause of rising curve
· Testing Conditions: Static and Dynamic Testing 
· Static testing: all testees respond to as similar a stimulus situation as possible so that test scores will solely be reflection of their ability 
· [bookmark: _GoBack]Dynamic testing: standard testing followed up with an intersection in which the examiner gives the respondent guided feedback on how to improve performance and observes how the person utilizes the information 
