Theme 4. Problem solving and intelligence. 
Section 1. Introduction 
Sternberg’s Operational Definition: 
· Note: Neurol encoding makes learning an enduring change in behaviour 
· “Cognitive ability to learn from experience, reason well, remember valuable information, and cope with demands of living”
1. Perform cognitive tasks 
2. Learn from experiences and adapt 

Edwin Boring Definition 
· Believed intelligence is whatever intelligence tests measure 
· Fails to capture cognitive features of intelligence 

Rational Decision Making:
1. Define problem 
2. Identify criteria necessary to judge 
3. Weigh criteria 
4. Generate alternatives 
5. Rate each alternative 
6. Compute optimal decision 

Section 2. Problem Solving 
Functional fixedness: 
· The difficulty to see other functions of an object/event due to prior understanding/experiences 
· Insight problems: problems designed to think “out of the box” – test functional fixedness 

Types of Reasoning: 
Arch of knowledge 
· *Note: scientists always cycle throguh these types of reasoning
· Helps perform and further research/findings 
· Diagram that explains types of reasoning 
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Deductive Reasoning: 
· Forms hypothesis
· Theory about general idea to a specific fact
Inductive Reasoning: 
· Interprets Data 
· Specific Fact to general theory

Section 3. Qualities of Intelligence Tests
· May be affected by individual experiences 
· Test may be either/or but it must have reliability and validity to be considered 
Reliability 
· Same results achieved with person – consistency maintained in each test performed
· Important for intelligence tests because this is an example of “static internal quality”
Validity 
· Test measure relates to objective of experiment 
· Must ACTUALLY measure intelligence (cannot be subjective)

Section 4. History of Intelligence Tests 
Francis Galton:
· Invalid example of test 
· Intelligence measured throguh reaction time 

Stanford-Binet Test 
· Developed in 1900 – still used 
· 30 tasks that relate to everyday life 
· Tests reasoning 

Louisiana literacy test: 
· Used to see if you were qualified to vote 
· Very convoluted 

Modern-day tests:
Weschler Scale 
· WAIS: Wechsler adult intelligence scale 
· WISC: Wechsler intelligence scale for children 
· Modelled based on IQ
IQ 
· IQ scores: Standardized relative to population scores (100)
· Mean = 100
· Standard deviation = 15 points above/below
· Raw scores: actual scores without relativity 

Howard Gardner: 
· Hypothesized multiple intelligences 
· Forms: 
· Verbal 
· Mathematical 
· Musical
· Kinesthetic
· Interpersonal 
· Intrapersonal 
· Naturalistic 


Section 5. Human Intelligence 
· Debate between intelligence influenced by genetic OR environemnt 
Twin studies 
· Identical twins vs. fraternal twins 
· Can elucidate which factors correlate strongest 
· Genetics and intelligence
· Identical twins = strong correlation (IQ of twins +0.8)
· Fraternal twins = moderate correlation (IQ of fraternal twins +0.6)
· Suggests that although genetics plays key role, do does environemnt 
· Correlation between environemnt and intelligence 
· Identical twins raised in different environments 
· Strong Correlation = +0.73 
· Therefore, environemnt also plays a major role 

Flynn effect 
· Mean RAW IQ increasing 
· Note: standardized IQ remains same (around 100) - implying that a standardized score of 100 achieved this year corresponds to a higher raw score than in previous years.
· Since 1932 
· Potential reasons 
· Increased access to resources 
· Nutrition 
· Schooling 
· Technology 

Section 6. Piaget’s Intelligence Development 
Terms 
· Schema – understanding and interpretation of the world (people, events, objects, ideas)
· Assimilation – manipulate information so it fits into schema (categorize into schema)
· Accommodation – form new schema (category) when added information is incompatible with existing schema 

Stages of development basics
· Note: children are active learners – learn by interacting with their environments 
· Transition throguh stages = change in schema required 
· Stages cannot be skipped 
Stage 1:  sensorimotor 
· 0-2
· Engage with world 
· Object permanence – realize that once object exits, it still exists 
Stage 2: preoperational 
· 2-7
· Egocentrism – lack of understanding about other people’s perspective 
· Demonstrated throguh 3 mountain perspective – child cannot determine perspective of mountains from other persons point of view 
· Reversible relationship – cannot comprehend this 
· Seriation – cannot logically order/organize objects (recall: arranging things from tallest to shortest) 
· Conservation – do not understand conservation of materials (recall: milk experiment)
Stage 3:  concrete operational 
· 7-12 
· Lack of abstract thinking/reasoning 
Stage 4: formal operational 
· 12+ 
· Adult cognitive ability – abstract and logical thinking 
· Note: they may become interested in theme with fantasy and role play 

Criticisms
· Decalage: development of skills acts out of order 
· Tasks in experiment dependent on language abilities 

Section 7. Biases and Heuristics 
Bias:
· Confirmation bias: tendency to seek info that supports hypothesis 
· Already believe something 
· Therefore, to narrow results, should actively look for disconfirming evidence 

Additional Biases 
· Bounded Rationality: cognitive limitations that prevent humans from being fully rational
· Decision architecture: accounts for human decision making (ex. opt in vs. opt out percentages for organ donor)
· Framing: systematically effect the way which information is presented – causes comparison of decisions 
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· Anchor:
· Decision is affected by an initial anchor, even if the anchor is arbitrary (ex. 10-100)
· Used for marketing – ex. Having really expensive things on menu and comparing the highest prices (which set the anchor) to cheaper items 

Heuristics:
· Mental shortcut 
· Helps quicky answer questions (however can be prone to human error)
	
	Availability heuristic 
	Representativeness heuristic 

	Information 
	Recent memories are given greater significance – recency effect 

	Estimate likelihood is representative of larger category – based on probability (does not relate to events experiences)

	Judge…
	FREUQNECY of event occurring 
	Probability that event BELONGING to larger category

	Rely on…
	How EASILY answers come to mind 
	RESEMBLANCE between events of categories 

	Errors possible…
	SEVERAL FACTORS effect how readily answers are 
	NOT ALL category members are same 



Section 8. Journal Reading
· Fluid intelligence: ability to tackle tasks as opposed to knowledge possessed 
· Can be improved by mental arithmetic – brain exercises that works the working memory
· Working memory is a vital component of fluid intelligence 
· Purpose of study: understand if altering prefrontal cortex can affect intelligence IQ 
· Finding: ADHD children who played more taxing games their working memory in comparison to ADHD children who played easier games, found a decrease in their symptoms after a while 
· Example of training kids’ attention – music, video games, 
· N-back training 
· “Like a cardiovascular routine, targeting many aspects of our reasoning abilities.”
· Gradually increase difficulty level to prevent practise effect 
· More training = greater achievement 
· Mental conditioning 
· Those who performed the n-back training over time, learned to resist the impulse to respond automatically to a stimulus
· Working memory training leads to more efficient brain activation – therefore, less of it is required after more training 
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