PSY100 Chapter 8: Thinking and Intelligence

Representing Knowledge 

· A representation is anything that stands in for, or corresponds to, something else

· Ex/ a map is a representation of city streets; a portrait is a representation of a person

· A mental representation is a hypothetical 'internal' cognitive symbol that represents external reality

· Cognitive psychologists are interested in understanding cognition – how we think and represent information (our internal mental processes)  

· Analogical representations: Mental representations which have some of the  characteristics of actual objects (Ex/ maps, family trees)

· We form mental images of many objects

· Such mental images allow us to answer questions about objects that are not in our presence

· Ex/ How many pillows are typically on your couch at home?  

· Also allows us to solve problems

· Ex/ How many people do you think can comfortably fit in your living room?

· And we can manipulate these mental images 

· Ex/ Is this letter a mirror image or not? 

· Symbolic representations: Abstract mental representations which do not correspond to the characteristics of actual objects (Ex/ words and ideas)

· Since we don’t have a mental visual image for everything we know, we use symbolic representations (words) to represent our much of our knowledge
· Knowledge organized: 
· Categorization: The process of grouping things based on shared information

· Basic level categories:

· Located in the middle of the hierarchy

· Are the terms most often used in conversation

· Are the easiest to pronounce

· Are the level at which prototypes exist

· Are the level at which most thinking occurs

· Concept: A mental representation of an object, event, or idea (ex/ “chair”)

· Can be divided into smaller groups with more precise labels (ex/ “desk chair”, “arm chair”)

· Can also be combined into larger groups with more general labels (ex/ “chair” and “table” are both types of “furniture”) 

· Defining Attribute Model: Objects are categorized according to a certain set of rules or specific set of features
· Problems with the defining attribute model:

· We often make exceptions to our rules (ex/ penguins)

· Some attributes are more important for defining category membership than others (ex/ has wings vs. warm-blooded)

· Some concepts appear to be better category members than others (ex/ sparrow vs. ostrich)

· Prototype Model: Objects are categorized according to how closely they resemble the “prototype” (or best example) of the category

· Allows for flexibility in the representation of concepts

· Explains why some category members are better examples than others (ex/ sparrows are prob closer to your prototype of bird than penguins or ostriches)

· Problem: How is the prototype chosen? 
· Exemplar Model: Instead of a specific prototype, all members of the category that we have encountered form the concept 

· Your representation of bird consists of all of the birds you have encountered 

· If you see something new, and it most closely resembles the birds you have encountered, you conclude that it is a bird

· Our knowledge of the world goes beyond lists of facts about items

· Schemas help us perceive, organize, and process information; they allow us to function effectively within our complex daily environments

· Schemas about the sequences of events in certain situations are known as scripts

· Ex/ Most of us have a script for going to a restaurant

· Scripts for gender roles, relational schemas
· Scripts dictate appropriate behaviours, and what we view as appropriate is shaped by culture.

· Schemas are helpful because:

(1) Common situations have consistent attributes (ex/ restaurants serve food) 

(2) People have specific roles with situational contexts (ex/ waiters take your order and bring your food)

Using Knowledge 

· Reasoning: Using information to determine if a conclusion is valid or reasonable

· Ex/ Are the presidential candidates making entirely truthful claims during the debate?
· Decision Making: Attempting to select the best alternative among several options

· Ex/ Should I vote for Barack Obama or Mitt Romney?

· Problem Solving: Finding a way around an obstacle to reach a goal

· Ex/ I’ll be out of the country on Election Day, so how can I vote?

· Subgoals are important to achieving the ultimate goal

· Ex/ Becoming a doctor (main goal) ( doing good in high school, having good work ethics, doing everything on time (subgoals) 

· Identifying the subgoal steps can be hard for complex problems 

· Insight: The sudden realization of a solution to a problem.

· Ex/ Chimp, had insight to get banana by connecting two sticks together to grab it 

· Ex/ Pendulum experiment with pliers. 

· Thinking outside the box; thinking differently is important to solve problems sometimes

· Restructuring: A new way of thinking about a problem that aids its solution.

· Mental set: A problem solving strategy that has worked in the past.

· Overcoming functional fixedness is important (an item has other functions too)

· Working backwards is also another way to solve problems 

· Finding an appropriate analogy for the problem can work too; (brain tumor vs soldiers)

· Satisfiers (good enough) vs. Maximizers (always choose the best) when making choices

· Maximizers often are more disappointed, and more likely to feel regret 

· Deductive reasoning: You reason from the general to the specific, by using a belief or rule to determine if a conclusion is valid

· Syllogisms: Logical arguments containing premises (statements) and a conclusion. 
· Inductive reasoning: You reason from the specific to the general, by using examples or instances to determine if a conclusion is likely to be true
· Both types of reasoning have their flaws, and can at times lead to inappropriate conclusions

· Heuristics: Shortcuts/ “rules of thumb” used to reduce amount of thinking that is needed to make a decision

· Benefits of heuristics:

· Require minimal cognitive resources

· Allows us to decide quickly

· Often lead to reasonably good decisions 

· Availability heuristic: Estimating the frequency of an event based on how easily examples of it come to mind

· Representativeness Heuristic: Making judgments of likelihood based on how similar the person or object is to our prototype for that category
· Conjunction fallacy: The mistaken belief that finding a specific member in two overlapping categories is more likely than finding any member of one of the larger, general categories 
· The anchoring effect: occurs when an individual attempts to solve a problem involving numbers and uses previous knowledge to keep (i.e., anchor) the response within a limited range
· Framing effects: refers to changes in the way information is perceived as a result of the way in which the information was presented (200 saved lives program vs. 400 deaths program)

· Prospect Theory: Losing is much worse than gaining is good. Thus, people try to avoid situations that involve loss. 
· Affective forecasting: Predicting our future emotions 
· We tend to overestimate the extent to which negative events will affect us in the future; our psychological immune system does a remarkable job of protecting us from negative feelings, though we are largely unaware of it operating

Intelligence 
· Intelligence: The human ability to use knowledge, solve problems, understand complex ideas, learn quickly, and adapt to environmental challenges 
· 3 General Approaches to studying intelligence:

· Psychometric – examines what people know/problem solving skills 

· Cognitive – examines the particular mental abilities that allow people to diligently operate

· Biological – how the brain processes info ( brain activity 

· Intelligence measured:

· Achievement tests: assess current levels of skill and of knowledge. 

· Aptitude tests: examine whether people will be good at various tasks in the future and may predict what jobs people might be good at.

· Scores on IQ tests do help predict how successful someone will be at school or in a complex career

· However, IQ is only one of many factors that predict success

· Many other factors (motivation, work ethic, etc.) are just as important

· Intelligence Quotient (IQ): A score on a normed test of intelligence (Ex/ how your score compares to other people who have take the test before you)

· The average IQ is set at 100, with a standard deviation of 15

· Cultural Bias

· Doing well on intelligence tests often requires knowing the language & culture of the mainstream

· Some words mean different things to different groups, and how a person answers a test item is determined by its meaning in his or her culture 

· What is adaptive in one society is not necessarily adaptive in others.

· Types of Intelligence 

· General Intelligence (g): The idea that one general factor underlies all mental abilities 
· Raymond Cattell (1971) divided intelligence into two types:

· Fluid intelligence: Information processing in novel or complex circumstances (e.g., the ability to think quickly and flexibly; working memory)

· Crystallized intelligence: Knowledge acquired through experience, and the ability to use this knowledge to solve problems (long-term memory)

· Multiple intelligences: The idea that people can show different skills in a variety of different domains

· Recognizes that people can be average or deficient in some domains and outstanding in others

· Includes:

· Musical intelligence

· Bodily-kinaesthetic intelligence

· Linguistic intelligence

· Mathematical/logical intelligence

· Visual/spatial intelligence

· Intrapersonal intelligence

· Interpersonal intelligence

· Sternberg (1999) proposed 3 types of intelligence: 

· Analytical: being good at problem solving, completing analogies, figuring out puzzles, and other academic challenges.
· Creative: the ability to gain insight and solve novel problems in new, interesting ways
· Practical: dealing with everyday tasks
· Emotional intelligence (EQ): is a social intelligence that emphasizes the ability to manage one’s emotions, recognize emotions in others, understand emotional language, and use emotions to guide thoughts and actions 
· Stereotypes in Intelligence

· Some groups may score lower on standardized tests of intelligence due to stereotype threat: apprehension about confirming negative stereotypes related to one’s own group; interferes with working memory, and leads to poorer performance
· Genetic and environmental factors
· all the findings linking intelligence to the size and structure of the brain are correlational, so perhaps more education and frequent exposure to intellectual challenges lead to selective increases in some brain regions
· Perhaps more intelligent individuals seek out mental challenges, which in turn increase their frontal lobes’ volume

· Even if intelligence has a genetic component, the way intelligence becomes expressed is affected by various situational circumstances

· Ex/ a kid might have a hereditary ability with words, and that might lead to adults around to read to him/her more (thus leading to be an environmental factor) 

