Cognitive Science
Lecture 1 – Learning, Memory, and Representation 

Cognitive Systems 
Transforms things in the environment               Turns desires to act into physical
 to internal representations                                    changes in the environment 
 
                   Perception                                                                                  Action 
Environment  Cognitive Systems                      Cognitive System  Environment 

Cognitive system: affects physical changes in the environment – can be people, computers etc
Perception: takes energy and things from the environment and turn it into something meaningful inside the cognitive system 
Action: (ex: using your action to flip a page and perceive what’s on the next page which in turn goes back to an action and flips the page) 

Distributive Cognitive System: a bunch of cognitive agents working together to solve a cognitive task. 
· The agents working together constitute a single cognitive system rather than multiple systems. 

Cognition is a Manipulation of Representations
Cognition: the manipulation of representations  
· Representation:  something that means something to someone (your name, mothers face)       
Ex: seeing the number three and making the connections that it could be an object, that 3 is less than 4, that 3 is greater than 2, that 3 is a number etc. 
· Light in the eye  transmission on the retina  neuron firings that make connections 
· Computer sees it  recognizes what it is  can break it into code to see its meaning

Representations are Stored in Memory 
Animals—stored in the brain i.e. long term memory and short term memory 
Software—stored in databases, symbols 
Distributed System—things like writing on paper, brain, disk, environment manipulation

Human Memory of Fact and Perceptions (not skills) 
Sensory Memory  Short Term Memory  Long Term Memory 
Sensory Memory: is like a scratch pad (for vision), or a bit of recording tape (for hearing), that can be overwritten with new things. It is rewritten every few seconds by new perceptions. 

Short Term Memory: is a temporary store. Some things from it end up becoming long term memories. 

Long Term Memory: probably stored here forever, though we might have trouble with retrieval 
1) Eyes see information and it goes into Iconic Memory 
· A visual sensory memory register pertaining to the visual domain and a fast-decaying store of visual memory. 
Ears hear information and it goes into Echoic Memory 
· The sensory memory register specific to auditory information (sounds). Stored for slightly longer periods of time than iconic memories
2) Information goes into short term/working memory 
Central  Phonologic Loop 
· Represents a brief store of mainly verbal information together with a rehearsal mechanism. 
Executive  Visuo-spatial Sketchpad 
· The section of one’s normal mental facility which provides a virtual environment for physical stimulation, calculation, visualization and optical memory recall. 
3) Storage and retrieval of information goes to long term memory (or back to short term) 
Declarative: Semantic and Episodic 
· Semantic: processes ideas and concepts that are not drawn from personal experiences. 
· Episodic: the memory of autobiographical events (times, places, associated emotions, and other contextual who, what, when, where, why knowledge) that can be explicitly stated or conjured. 
Implicit: Implicit Knowledge and Procedural Knowledge
· Implicit Knowledge: things that haven’t yet been “put together” either by expression, concept development, assumptions that lead to principles, or through analysis of facts or theory. 
· Procedural Knowledge: the knowledge exercised in the performance of some task. 

Biology of Human Memory 
It is unknown where long term memory is stored 
· The hippocampus appears to be transforming short term into long term memory 
· Procedural memory appears to happen in the cerebellum, the basal ganglia (what you’re going to do next), and the motor cortex (how your body moves). 

Computer Memory vs. Software Memory 
Software memory                                        Computer Memory 
· Hash tables                                             -    Disk 
· Schemata                                                -    Flash Memory 
· Frames 
· Scripts 
· Logical sentences 
· Bitmaps 
· Activation patterns 
· Weights in links 

Memory in a Distributed System 
Ex: books, brains, counting on your fingers, notes, arrows and signs etc. 

Learning 
Learning: changing memory with the purpose of preparing a system for better action in the future. 
· Brain decides what to pay attention to and what not to, and then decides what from this to learn. 

Types of learning:
Habituation: diminution of a behavioural response with repeated stimulation. 
· Ex: the first time you hear a loud noise, you might jump, but afterward you stop jumping. 
Sensitization: when a behavioural response is amplified by a repeated exposure to a stimulus. 
· Ex: at first you can barely feel a vibrating phone in your pocket, but eventually you become very sensitive to it. 
Classical Conditioning: learning to associate two previously unrelated stimuli. 
· Typically, this means that you learn to behave similarly to stimulus B as you do to stimulus A. 
· Ex: the dog learns that when you pick up the leash, a walk is soon to follow. 
· Ex: you eat a new food and then get sick with the flu. However, you develop a dislike for the food and feel nauseated whenever you smell it. 
Operant Conditioning –good quiz questions 
· Positive Reinforcement (strongest): something good happens after you do something so you are more likely to do it again
Ex: someone smiles at you when you hold the door open for them. 
· Negative Reinforcement: increase a behaviour because something bad happening to you stops 
Ex: a baby screams until you give them candy. Then she stops. (Adult learning NR, baby learning PR) 
· Positive Punishment: aversive stimulus is introduced and you are less likely to do something like that in the future 
Ex: you get burned by touching the hood of your car in the sun. 
· Negative Punishment: when you remove something good to discourage a behaviour
Ex: your parents cut you off your allowance because you lied. 

	
	Adding feedback 
	Removing feedback 

	Encouraging behaviour 
	Positive reinforcement 
	Negative reinforcement 

	Diminishing behaviour 
	Punishment 
(positive punishment) 
	Extinction 
(negative punishment)


Positive = Present                           Negative = Remove  
Reinforce = Make more likely       Punish = make less likely to

Practice: involves doing something over and over and learning how to do it better. It uses reinforcement and punishment to hone the skill. 
· Ex: play is theorized to be a form of practice for future events (chasing, fighting, caretaking, manipulating objects) and motor skills get easier because of automatization – becomes “instinct”, fast, unconscious, and automatic.  
Imprinting: a time-sensitive learning in an animal that is insensitive to behavioural outcomes. 
· Ex: a goose learning who its mother is happens 13-16 hours after hatching. 
Observational: learning what happens by observing another individual do something. 
· Ex: copying Michael Jacksons dance moves on YouTube. 
· Also how much of cultural learning occurs. 
Testimony: when someone tells you something 
· Ex: how to start a web browser. 


















Lecture 2 – The Cognitive Level 

Cognitive science specializes in a particular level of explanation: the cognitive level.
· Deals with information and how its processed.  

Learning at the Sociological Level: Fijian Food Taboos
“Food taboos for pregnant and lactating women in Fiji selectively target the most toxic marine species, effectively reducing a woman’s chance of fish poisoning by 30% during pregnancy and 60% during breastfeeding” (Henrich & Henrich, 2010) 
Why we need it 
· Certain group behaviour phenomena, such as a group going on strike, are difficult to explain with individual psychology. 

Learning at the Psychological Level: Eating Some Fish Can Make You Sick 
An individual might notice that after eating a certain kind of food, people get sick. 
Why we need it 
· We need it in addition to the sociological level because some behaviours are not heavily influenced by their social context (i.e. baby face recognition) 
· We need it in addition to the cognitive level because we need a place for on-casual, statistical models (nutrition influence IQ). 

Learning at the Cognitive Level: Adjusting Parameters on Productions 
One cognitive theory is that the mind does what it does by firing little information processing rules called “productions”. 
· IF you are hungry, AND you see a blue fish, THEN eat it. 
· When something good or bad happens, the productions used to get to that state of affair are made more or less to fire in the future 
Why we need it 
· We need it in addition to the psychological level because the explanation of certain behaviours without the language of information processing is too vague (i.e. how people do multiplication) 
· We need it in addition to the biological level because mental states and processes are defined functionally, not anatomically. 
· Ex: you and I are both happy to be here, even though our brain states are quite different. 

Learning at the Biological Level: Synaptic Changes 
Synapses are the spaces between neurons, where communication happens. 
· Get more efficient with repeated use – “Hebb Theory” 
· Neurons that fire together, wire together – this is how associations are learned. 
· Ex: if you have some neurons representing the concept of poison, and other representing the eating of a certain kind of fish, then those neurons will be more likely to co-activate in the future. 
Why we need it 
· We need it in addition to the cognitive level because sometimes the biological structure influences behaviour in ways that the information processing perspective cannot explain 
· Ex: number/colour synesthesia because of co-located gyri. 
· We need it in addition to the chemical level because certain brain structures appear to be used for particular things. 
· Ex: the hippocampus and short-term memory

Learning at the Chemical Level 
Synaptic chances in taste receptors to tolerate bitter foods. 
· Children often vomit when eating some bitter foods that adults enjoy. 
· This happens in part, because of synaptic changes.
Why we need it
· We need it in addition to the biological level because chemicals can affect behaviour 
· Ex: drug effects 
· We need it in addition to the physical level because physics doesn’t tell us much of anything about human behaviour. 

Learning at the Physical Level 
Some people believe that quantum effects are directly related to consciousness, but most cognitive scientists do not take this position seriously. 

How Do We Know if a Level is Legitimate?
If it can successfully make casual predictions using the ontology of that level
· Ontology: a set of things said to exist. 

Why are Scholars Often Dismissive of Level Above the One They Work at? 
Because they believe that the regularities found at higher level are or will be deducible from lower-level regularities. 
· This is one form of “reductionism” 

Proximate and Ultimate Descriptions in Cognitive Science 
Proximate Explanation: we eat because it satisfies our hunger and food tastes good. 
Ultimate Explanation: we eat because we need nutrition to stay alive. 

The Cognitive Level is the Information Processing Level 
Cognitive science prefers descriptions of information, and how it is represented and changed. 
· Ex: cognitive scientists have theorized that individual memories have “activation levels” that determine how easily they can be retrieved from memory. 
· We accept the idea of an activation level if it helps us predict behaviour and if we find some biological basis for it. 
· OR Cognitive scientists prefer to describe the workings of a mind at a level so detailed that one could get a computer to execute the task in the same way. 
· The metaphor for cognitive science is not that the mind is a computer, but a computer is a program. 
· Programs are information processing instruction, and computers have all kinds of hardware that has nothing to do with minds or brains and the nature of this hardware changes over time and across computers. 

Functionalism
Holds that mental states and processes are determined by their functional properties (i.e. what they do) rather than by their physical properties (i.e. anatomy) 
· Other people, other animals, extra-terrestrials, computer programs, distributed cognitive systems. 







Lecture 3 – The Fields That Compose Cognitive Science

Historically Core Fields: psychology, philosophy, computer science, linguistics. 
Contemporary Core Fields: Neuroscience (especially cognitive neuroscience) 
Secondary Fields: education, anthropology 

Psychology 
Characterized by—subject matter: natural minds, mostly human. 
· Broadly interested in cognitive functioning, even when it is erroneous. 
Methods—laboratory experimentation, statistical analysis, computer cognitive modelling. 
Subfields 
· Cognitive Psychology: broad field of basic research in human internal mental processes
· Human facts/Human-Computer Interaction (HCI): how people psychologically interact with artifacts (human designed things) such as user interfaces. 
· Evolutionary Psychology: how our evolutionary history has made our minds what they are 
· Psycholinguistics: Studying language with experiments 
· Comparative Psychology: animal cognition, sometimes comparing it to human. 
 Critiques 
· Not enough model building—you can’t play 20 questions with nature and win
· Dustbowl empiricism—not enough theory, there are no theoretical psychologists. 
· Methodologically limited—cognitive science is possible because psychology won’t innovate to embrace the methods of the other fields. 
· They underestimate the complexity of language
· Quiz: relying too much on experimentation 

Philosophy 
Characterized by—subject matter: usually big questions, what our concepts mean, otherwise quite broad
Methods: thinking and writing 
· Thought experiments, conceptual analysis, argumentation, theorizing from evidence from other fields and common sense observations. 
Subfields 
· Philosophy of Mind: can machines be conscious? Functionalism vs. identity theory, qualia, which animals feel pain?
· Philosophy of Science—how should science be practice? How is science practiced? Philosophy of psychology, what mental categories are scientifically legitimate? 
· Philosophy of Language—how do words connect to meanings? How can a word refer to something that does not exist?
Critiques 
· They don’t pay enough attention to empirical study
· They sometimes think that the existence of a word implies the existence of its intended referent
· They are concerned with too many unimportant problems

Computer Science 
Characterized by—Subject matter: how mental processes can work on machines, and how computers can effectively interact with humans. 
Methods—building and testing computer programs. 
Subfields
· Artificial Intelligence: building mental processes with computer programs—to understand and create mental systems. 
· Human-Computer Interaction: to design computer interfaces that humans can effectively use.
Critiques 
· Insufficiently concerned with natural intelligence—artificial intelligence researchers usually don’t care if their programs work the same way that people or animals do
Even those doing psychological artificial intelligence don’t know enough about empirical findings, or don’t try to build on the mistakes people make 
· They are overly optimistic about the future of artificial intelligence. 

Linguistics 
Characterized by—Subject matter: human spoken or signed natural language
· NOT computer or animal languages. 
· NOT (for the most part) written language 
Methods—sound analysis, grammar creation, corpus analysis 
Subfields 
· Phonology: how sounds are organized and used in language 
· Morphology: how sound and meaning interact in words 
· Syntax: how sentences may be put together in language 
· Semantics: meaning in language 
· Pragmatics: how sentences interact with context to change meaning (i.e. “how are you?” or “do you have the time?”
Critiques 
· They build models of language and then don’t know what to do with them 
· They are not familiar with, nor do they try to interact with, other findings about the mind 
· They only concern themselves with one part of cognition. 

Neuroscience 
Characterized by—subject matter: how the brain processes information and creates cognitive processes.
· The biological functions of mental phenomena. 
Methods— neuroimaging, single-cell recording, anatomical observation, computer modelling, pharmaceutical effects, genetic analysis etc. 
· Overlaps with biological and physiological psychology, neuropsychology, and the rest of neuroscience. 
Critiques 
· Underestimate the complexity of language and other thought processes 
· Completely unable to shed light on many of the processes everyone else is interested in 
· They tend to be dismissible of other approaches or reductionist 
· Lean to far toward nature on the nature/nurture debate 

Education 
Characterized by—subject matter: how people (usually children) learn, and how we can design education to help them effectively do it. 
Methods—naturalistic observation of case studies, empirical studies. 
Critiques 
· Case studies are worthless or close to it 
· It’s too applied and not telling us enough about basic cognitive processes. 
· The controlled studies are poorly done (in their defense it is very expensive and hard) 
· They only deal with one part of cognition. 

Anthropology 
Characterized by—subject matter: social organization, human culture, enculturation, cultural change and transmission, shared knowledge, distributed cognition, situated cognition. 
Methods— field work, ethnographic observation and interviewing—emphasis on qualitative study
· Includes thing like archeology—cultural anthropology includes cognition. 
Critiques 
· Tend to lean too far on the nurture side of the nature/nurture debate
· Research is too qualitative and too expensive 
· Research does not generalize enough to be useful 
· They are “splitters” rather than “lumpers”  

So What is Cognitive Science?
Subject matter: study of minds and thinking, especially at the information processing level 

Methodological Definition: applies methodologies from multiple disciplines to multiple problems from those disciplines. 

A cognitive scientist is any scholarly practitioner studying minds from one of these associated subfields. 
· According to this definition, a philosopher working on the philosophy of mind problems would be considered a cognitive scientist even if she never read about the work in other fields, published in other fields. Or contextualized her findings with the theories and problems in other fields. 

A cognitive scientist is any scholarly practitioner studying minds from one of the associated subfields who has a working knowledge of some of the other subfields and actively contextualizes her work with the theories and problems of some of the other subfields. 
· She is active in the cognitive science community.

A cognitive scientist is any scholarly practitioner studying minds who uses methodologies from multiple associated subfields. 
· Ex: a linguist runs experiments on human participants in additional to her traditional linguistic analysis, she is also a member of the community and contextualizes her findings. 



















Lecture 4—How Cognitive Science Can Help You Get Through School 
In Class 
If you’re distracted sit in the front of the class
· Doodling can help you pay attention 

Taking Notes 
Students who take notes by hand remember more than students who take notes on the computer
· The theory behind this is that people type too much on the computer, and by hand writing it you’re forced to process and summarize it—leads to deeper processing. 
· More likely to get distracted on the web 
· Process notes later with flashcards 

Memorization 
There are skills you need to learn (applying equation, how to write etc.) but there are a lot of things that you just need to memorize—particularly in your first two years of university. 
Flash Cards are great because:
· Guessing an answer (even if you’re wrong) before you see the right answer facilitates memory more than not guessing 
· Testing helps memory tremendously 

How Much to Study 
If you’re spending fewer than 20 hours per week studying outside of class you should not be complaining about marks. 
· Studying means reading, writing, drilling, discussing, etc. for the purpose of academic achievement 
· Most students do not study enough 
· Study in groups—test each other 

Multitasking 
People are unable to multitask 
· Don’t listen to music, watch videos, or sit where you can hear people talking or see people walking by—It may feel like you can but your performance drops. 

Time Management 
The key to success is structuring your time 
· At the start of the day get out a piece of paper and mark off every half an hour. 
· Look at the to-do list and fill in the half hours. 
· Stick to this schedule throughout the day, revising it if necessary 
· You’ll be happier and less stressed if you schedule your fun time too. 

Why schedule your time?
· It is actually less stressful 
· If you trust your project/to-do list, you don’t spend your day wondering what you should do, and whether you are working on the right thing
· You don’t worry about the other things you have to do, and you’re confident that you’re working on the most important thing at any given time. 

Half-Hours Methods: Benefits 
· All important projects, done each day, stay active in memory allowing for incubation and connections to be made 
· If you give yourself too much time you’ll mess around 
· You don’t need to panic and do poor work on a project everyday 
· Working on things a bit everyday gets things finished before deadlines 
· Allows for time if you need help from others before deadlines 
Students that went for a walk before studying retain 25% more information than others

Writing 
Writing is the key to thinking clearly and probably the most important skill you can learn 
· Favour classes that require you to write a lot 

Where to Study 
Better to study in lots of places, to increase retention in multiple environments 
· Study in the room you’ll be writing exams in 

Sleep 
Sleep is necessary for encoding long term memories—all-nighters waste your time 
· When awake, your brain is active—when asleep you prune connection to make your mind more efficient. 

Adults with Learning Disabilities and Effective Study Habits 
LD Assessments and Key Terms
Psychoeducational assessment: completed by clinical psychologist assessing cognitive and academic skills 
· Demonstrates a pattern of discrepancies 
Percentiles: scale of 1-99 
· Compares to a segment of the norming sample 

Working Definition of LD 
Unexpected academic underachievement 
· Affects a specific psychological process 
Impairments: 
· Associated with dysfunction of the brain 
· Present since birth 
· Not primarily explained by cultural, psychosocial, psychiatric factors or lack of educational opportunity 
Distinct from global intellectual impairments 
· No academic improvement after intervention 

Prevalence 
General population: 
· 2.5% of adults age 15+ 
Paul Menton Centre: 
· 29% of students identify their primary disability as a learning disability 
Carleton University: 
· 1.85% population is registered with PMC with a LD. 

Academic Achievement 
· Reading: word recognition/phonology (dyslexia), fluency, comprehension 
· Math: problem solving, accuracy (computations), fluency
· Written Language: handwriting, spelling, fluency, written expression (i.e. organization/flow of ideas) 
· Oral Language: expressive or receptive 

Specific Processing Impairment 
Specific cognitive weaknesses: 
· Visual Processing: generating, storing, or retrieving images 
· Auditory Processing: processing sounds 
· Working Memory: manipulating information 
· Processing Speed: performing simple tasks quickly

Pattern of Strengths and Weaknesses 
Essential features: 
1. Average to above-average intelligence 
2. A specific academic weakness 
3. A specific cognitive processing weakness 
4. There is a meaningful relationship between the cognitive deficit and the academic deficit. 

Reading Based Disabilities 
[image: ../Screen%20Shot%202018-01-14%20at%206.50.54%20PM.png]Reading: word recognition/phonology (dyslexia), fluency, comprehension

Auditory Processing: a spoonerism is where you have two words and you swap over the beginning sounds of each word to make two new words or pseudowords. 
· Ex: the words RED/PEN becomes PED/REN. 

Learning Strategies 
Developing strategies that make learning more efficient 
· Ex area: notetaking, reading, time management, test taking. 

Metacognition 
Metacognition: the ability to consciously and deliberately monitor and regulate ones knowledge, processes, and cognitive and affective states
· Cognitive process: “is one in which mental contents are operated on in order to produce some response 
· Self-regulated learning:  planning and monitoring, testing, revising and evaluating strategies employed when learning and reading 
· Affective states in managing emotions (e.g. anxiety and worry) 
· Cognitive state is managing internal (e.g. thoughts) and external distractions (e.g. sustaining focus despite external noises.) 







Lecture 5—Analogy 
Steps of Analogy 
· Retrieval: finding something good in memory to make an analogy with 
· Mapping: finding correspondences between elements of the two analogues 
· Transfer/adaptation: using (and changing) knowledge of one analogue to learn or invent something about the other.
· Evaluation: determining if the transfer did what you wanted it to do 
· Storage: indexing the memory so that it can be used successfully in the future.

Evaluation 
Upon evaluation, one might go back and make different choice for retrieval, mapping, transfer, or adaptation. 

Storage 
New information is stored in memory and indexed appropriately 
· How many words can you think of that start with “k” or “r”? 
· How many words can you think of that have “k” or “r” as the third letter?

Analogy by Other Names 
· Exemplar-based reasoning: reasoning based on particular examples rather than on prototypes or rules
· Memory-based reasoning: reasoning from memories as opposed to using more abstract reasoning rules 
· Instance-based reasoning: same as exemplar 
· Case-based reasoning: an AI field that reasons from “cases” in memory
· Analogical reasoning 

Metaphor 
Primary Scene: cognitive representations of experiences everyone has, such as swallowing 
Correlation-Based Metaphor: base metaphor is sensory, target is abstract 
· Ex: prices have fallen sharply  


















Lecture 6—Language and Communication 
Language: What is it?
Structural description: a set of symbols that can be arranged in certain ways 
Functional description: a complex code by which agents can communicate information 
· We say “complex” because we don’t want to include animal communication such as bird calls, as language. 
Natural language: created by cultures of humans 
Artificial Language: created by individual or small teams 
Computer Language: artificial language for communication with computers, typically lacking in ambiguity. 

Animal Communication
Also called “zoosemiotics” 
· Works through gesture, expression, gaze following, vocalization, olfactory communication, and electric colouration. 
· Function: dominance, courtship, ownership, food alert, alarm, metacommunication 

Computer Language 
A human writes “code” which the computer reads 
· It follows the human’s instructions. 

Human Language 
Has structure, but the structure is implicit 
· We all know how to do it, but we don’t know how we do it, so we have to study it like any other phenomena. 
· Our knowledge of how to speak is implicit, not explicit 
· 
Logic 
Logic is a formal, normative system of reasoning. 
· Symbolic logic specifies ways that sentences can be represented unambiguously 
· Typical logic is very limited in its semantics. 

Teaching Animals Human Language 
Chomsky says that getting non-human animals to try to talk is like trying to teach bees to build a beaver dam. 
· Linguists agree that animals do not have language—what they do is so primitive compared to what humans do that it is not even deserving of the word. 

Animals Require Hundreds of Trials 
They have to use associative learning to associate a sound or picture with a concept. 
· Humans do it naturally 


Intra-Brain Communication: The Language of Thought 
Jerry Fodor put forward the notion that our minds use “mentalese” or a language of thought 
· The fact that you have trouble sometimes expressing what you want to say supports this view 
· How could you know what you wanted to say if the internal language were natural language


Lecture 7—Perception 
What is Perception?
Perception: is the process by which agents interpret and organize sensation to produce a meaningful experience of the world 
· From a cognitive science perspective, it means turning information from one form into new, meaningful representations. 

Typical Sensory “Modalities” 
	Physical Signal
	Perceptual Modality 

	Light
	Vision

	Air Vibrations (sounds) 
	Audition (hearing) echolocation

	Physical Pressure
	Haptics (touch)

	Chemicals
	Taste and Olfaction (smell)

	Body Position
	Kinesthetic/Proprioception 


Atypical: senses in the bowel, stomach, pain receptors, heat receptors, etc. 

Human Vision 
Extramission Theory: rays of light emanating from the eye in combination with light in the world allow us to see. 
[image: ../Screen%20Shot%202018-01-14%20at%207.55.57%20PM.png]Intromission Theory: visual perception is accomplished by rays of light reflected from objects into the eyes. 

Human Eye 
Light is reflected into the eye and focused on the retina 
· Light stimulates the rod and cone receptors 

Rods and Cones on Retina 
1. The image is severely distorted and inverted 
2. Rod: the most light sensitive photoreceptive cells in the retina (night vision) 
· 100 times more sensitive than cones 
· Information is received by a convergence or pooling from many rod cells resulting in a loss of visual acuity 
· Convergence of information makes peripheral vision sensitive to movement 
3. Cone—three types: 
· Correspond to short (blue) 
· Medium (green) 
· Long wavelengths (red); 
· Works best in bright lights; fewer cone cells exist in peripheral vision. 

Depth Perception 
· Size: we know how big things are 
· Perspective: things are smaller on the fovea as they get farther 
· Occlusion: when one thing is in front of another
Texture, shading 
· Saturation: closer things are more saturated –texture gradients 
Focus 
· Multiple images: including motion and binocular vision 
Dorsal and Ventral Streams 
Dorsal Stream: “where” pathway; associated with motion, representation of object locations, and control of the eyes and arms, especially when visual information is used to guide saccades or reaching. 
Ventral Stream: “what” pathway; associated with form recognition and object representation. 
· It is also associated with storage of long term memory. 

How Audition Works 
Acoustical energy (sound waves) vibrate the eardrum (in air) or bones (underwater or through your own body, when you hear your voice) 
· Localization is done by examining the differences between the sounds in the two ears, somewhat like how depth is done with binocular vision. 

Echolocation
Biosonar: end out sound, determine spatial information from echo 
· Bats, toothed whales, dolphins, and two kinds of birds. 

Haptics (touch)
Critical for manipulation of objects, particularly in combination with proprioception 
· Sensors are in the skin 
· Active perception—haptics, vision 

Olfaction (smell) 
Detection of chemicals—no clear energy continuum as there is for light and sound waves 
· Some similar chemicals smell different; some different chemicals smell the same 
· Much of what we experience as taste is actually smell (why food tastes bland when you have a stuffy nose) 
· Smelly t-shirt studies—women detect immune system compatibility, men detect ovulation. 
Smell for animal communication: Territory, fertility, and pheromone traces 

Gustation (taste) 
Chemical receptors in taste buds last for a week or two then wear out 
· The tongue detects flavours such as salty, sour, bitter, umami, and sweet 
· Pain receptors react to spicy foods 
· The experience of food is very complex, involving feel, temperature, taste, smell, and pain 

Kinesthesia, Proprioception, and the Vestibular System 
Proprioception and Kinesthesia (how your body moves) are how you know where your body parts are and how they are moving 
· Sensors are in the inner ear and in the muscles. 
· Phantom Limb (amputated arm, feel like it’s still there) 
· Motion sickness and the vestibular system 

Interoception 
Perception of hunger, need for digestive elimination, heart rate, the need to sneeze, breathe, or cough etc. 






Lecture 8—Cognitive Biases 

Bias is a negative way to think –heuristic: a rule of thumb is the positive way to think

Anchoring 
The anchor is what you compare to when you evaluate something. 
· Ex: restaurants will put a very expensive dish at the beginning of the menu to make others look like a reasonable price. 
· Or saying that a sequel to a movie isn’t as good as the original, the original is the anchor 

Contrast Effect/Context Effect 
Ex: if men are looking at lots of photos of beautiful women they will end up rating their wife as less attractive. 
· When you observe two things at the same time, you will focus on comparing their differences when evaluating. 
· Distinction Bias: Things appear more different when viewed simultaneously
· i.e. tasting two things simultaneously 

Bandwagon Effect and Herd Instinct 
You believe things because everyone around you believes the same thing
· This is why cults try to keep you from talking to people outside of the cult.
The Herd Instinct is believing what everyone else does to avoid social conflict.
· Ex: someone is vegan just because their boyfriend and friends are.  

Hostile Media Effect 
When you watch the news you typically think they are hostile to your political views 

Endowment Effect / Loss Aversion 
People will demand more to give up an object than they were willing to pay to get it. 
· Once you own something, you find it more valuable 
· Loss Aversion you’re more worried about losing something after you get it. 

Temporal Discounting 
We value things in the future more than things in the present. 
· i.e. getting $100 now or $100 next week everyone would say now 
· Asking for favours 
More temporal discounting in stable environments. 
· Not worried about putting money into banks 

Moral Credential Effect 
Thinking of yourself of having acted morally can make you allow yourself to behave badly. 
· People will compensate to reach an equilibrium in many contexts
· Also called self-licensing or moral licensing 

Risk Compensation 
Seatbelt –drivers are a bit safer, but deaths are passed on to others. 
· Bike helmets—people bike more dangerously when they are wearing one 
· Dietary supplements make people eat more poorly and exercise less. 
· The safer you feel the more risks you take
Confirmation Bias 
You accept, seek out, and remember things that support your views. 
· You also interpret things in a way that support your views. 

Negativity Bias 
People pay more attention to negative information
· Perhaps because it’s been more important in our evolutionary history 

Omission Bias 
We think that doing harm is worse than not doing something that causes equal harm.  

Outcome Bias 
Judging a decision based on what ended up happening rather than on the information available at decision making time. 
· Is it right to punish a person who kills someone while drunk driving more severely than another drunk drivers who gets lucky and don’t kill anyone?

Planning Fallacy
We understand how long it will take us to complete tasks in the future 
· Makes it easy for us to overbook ourselves 
· Unexpected things happen—since we don’t know what they are going to be, we don’t expect them to happen. 

Wishful Thinking 
Believing something because you want it to be true
· Innocence of someone that you care about. 

Availability Heuristic 
Assuming that things are most easily brought to memory are more common or probable. 
· A problem that is vivid and emotional are easier to bring to memory 
· So when the news is showing only murders, you tend to think that murders are more common than they actually are.

Base Rate Neglect 
If a test for a  disease is 90% accurate, and someone gets  a positive result what is the probability that they have the disease?
· Base rate neglect is making this assumption without knowing the amount of the population that actually does have the disease, no comparison can be made. 

Belief Bias 
If rain is wet then my roof it wet—my roof is wet—therefore, rain is wet 
· You are likely to think a line of reasoning is accurate, if you agree with the conclusion

Conjunction Fallacy 
What is more common a person who wears Birks or a hippie who wears Birks?
· They think that two things put together are more common than them individually 
· i.e. is bob a banker or is bob a conservative banker, most people would say conservative banker 

Pareidolia, Clustering Illusion, Illusory Correlation 
Different ways for us to see patterns where none actually exist
Primacy and Recency Effects 
We remember the beginnings and endings better than the other parts of things 
· i.e. one bad thing happens at the end of vacation and your memory for the whole vacation later on is negative
· Tested with colonoscopy 

Just World Phenomenon 
If you think the world is ultimately a just place, you will have a tendency to look for reasons to blame victims of inexplicable injustices
· Believe the world is a fair place and will question why something happened to someone because it is believed that it couldn’t just happen on its own and must’ve been brought about by their own doing 
· i.e. a man gets beat up at a bar the initial reaction of something is to think that he must have been antagonizing the person who beat him up and that’s why.  

Actor-Observer Bias 
The tendency to explain the behaviour of others in terms of stable traits. 
· And to explain one’s own action in terms of reactions to the situation. 
· Someone cuts in front of you –they’re a jerk ; you cut in front of someone—you were having a bad day






























Lecture 9—Cognitive Development 

Highest fluid intelligence occurs at 25 years old 

Language Development 
U-shaped grammar curve–called so because it starts off good, gets bad, then gets better again —kids will start saying “ I went to school”, then start saying “I goed to school”, then go back to saying went. 
· This is because they figure out the -ed ending puts something in the past tense and they will begin applying that to everything 
· Universal Grammar Theory—the mind has a bunch of switches that get set when you learn a language as a child. 
· Ex: Subject Omission Switch –in Spanish you can omit the subject of a sentence, but in English you cannot. 
· Poverty of the stimulus -  kids don’t hear enough to figure out all the rules of grammar. 

Critical Stage: 3-5
During this time children learn 2-4 new words per day to their productive vocabulary, and twice that for understanding 
· That’s 1 every one or two hours awake for years 
· They are learning words that they don’t hear that day
· How? Recall suddenly understanding a joke you heard years ago. 
· The longer you wait to learn a language the more likely you are to have an accent 

Jean Piaget’s Developmental Stages 
Sensorimotor (birth-2) 
· Simple reflex action to symbolic processing 
· Progress is seen in 3 fronts: Adapting to and exploring the environment; focus on intentional behaviour 
· Understanding objects—object permanence. They know obeject is still there even though out of sight. They also look for object where last saw it not where you just put it. 1 year old if can’t find object will give up.
· Using symbols—waving and gesturing 
Preoperational (2-6) 
· Use of symbols to represent objects and events
· Characterized by: egocentrism: difficult in seeing world from another’s viewpoint. Kid doesn’t realise that person across from his sees different things. Also problems of severe autism
· Centration: narrowly focused thought (only one part of a problem, no conservation of liquid). Little girl saw tall glass and though it had more liquid.
Concrete Operational (7-11)
· Mental operations to solve problems and reason: e.g. induction. My cereal was cold today so it will be cold tomorrow cuz milk is cold.
· Problems thinking abstractly and hypothetically. They can understand rules like the feather will break the glass.
Formal Operational (11-death)
· Can apply mental operations to abstract entities 
· Abstract and hypothetical thinking 

Piaget’s Lasting Contributions 
The study of cognitive development
· Constructivism: that children are active participants in their own development 
· Counterintuitive discoveries, puzzles that other scientists need to solve 
Problems: 
· Underestimates infants, overestimates adolescents preformal prefrontal cortex important for planning and not doing something in moment not fully developed until 25 years old.
· Vague on processes and change mechanisms 
· Does not account for variability (stages are not that clear cut) some faster than others
· Underestimates social and cultural influences. Kids in different areas learn things at different rates.
· 
Lev Vygotsky 
Focus on social and cultural. A child and a culture
· Intersubjective: shared understanding among participants of an activity. Helping friend get mattress in house you would warn them if obstacles present.
· Guided participation: cognitive growth results from children’s involvement in structured activities with others who are more skilled. Kids getting help setting table. Scaffolding that can be taken away then eventually child can do it byself.
· Zone of proximal development: the difference between what a child can do alone from with help 
· Scaffolding: teaching style that matches the amount of assistance to the learner’s needs –temporary help i.e. making a song for the ABC’s
· Private Speech: comments not directed to others but intended to help children regulate on their own 
· Inner speech: thoughts, internalized private speech, serving the same function. 

Self-Control 
The kids who could pass the marshmallow test were the ones good at distracting themselves and would sing or make up a game while waiting. 
· They turned out to be more successful in the future kids from poor families often failed because they didn’t trust the teacher. Delay gratification, doing something hard now for something better in future leads to success.

Information Processing Perspective 
Children improve in the following ways: 
· Better strategies 
· Increased working memory 
· Better inhibitory and executive functioning 
· Increased automatic processing – when you open jar you don’t need to dedicate resources to remembering how to. Driving car.
· Increased speed of processing until 25 years old.

Core Knowledge Theories 
Distinctive domains of knowledge, some of which are acquired early 
· Explains why kids learn language but not calculus easily 
· Against the general intelligence approach to development and cognition 
· Suggestions: language, objects, people, living things 
· Ability to learn about living things is easy and don’t come back to life. We were born to know this. But not calculus without being taught. As we don’t have inborn knowledge. So cognition is just not about IQ and it goes up. We are prewired to learn certain things.
Objects: 
· 4.5 month olds have object permanence: objects move in continuous path, and can’t move through other objects. Wrong. Objects that disappear still exist.  We seen so much as we are older we look for novelty.
Things: 
· 12.5 month olds can tell the difference between animate and inanimate objects 
· Movement / Growth –but don’t consider plants to be alive until 7-8 years old 
· Internal parts –that people have them and a ball doesn’t 
· Inheritance –kids look like their parents or that mice give birth to mice, not dogs 
· Illness – can get sick         Healing –can get better 
People: 
- Naïve psychology 
Theory of mind at 2-5 years old 
· Figure out that things have minds –so that people are living and have minds, plants are living but don’t have minds—dogs have minds and can be happy or mad or upset.
· If someone running wth books you assume late, if running with gym clothes you assume not late and just excersing. 
· 
Folk psychology – why is that person eating so fast, oh they must be hungry. Hurts scientific because they believe until proven wrong.




Lecture 10 –Dreaming
 
Sleep and Dreaming 
Dreaming can occur in REM and Non-REM(NREM) states 
· 75% of our sleep is in NREM 
· NREM dreams tend to be short, dull, and un-dream-like 
· REM sleep is characterized by rapid eye movement, muscle atonia, and often dreaming.
· REM stands for rapid eye movements 
Muscle atonia – brain stops signals from motor cortex going to body. 
Muscle atonia is caused by part of the brain called the pons. If you dsable the pons in cats, they engage in stalking behaviour during rem.

Dreams and Waking States 
People who have no dream imagery (visual anoneria) tend to also have a waking deficit in imaging memories (visual irreminiscence) 

Dream Recall 
We typically forget dreams
· Correlates with visuospatial skill and individual differences in working memory 
· Animals and infants cannot report dreams 
· Commonly people assert that there was much more to their dream than they can report.

How to Record Dreams 
Ask people what their dreams tend to be like 
· Ask people to keep a dream diary 
· Ask people every morning to report their dreams 
· Wake people up during sleep at many points during the night and get reports (Scientifically best way) 

What are Dreams Like? 
· Scene shifts are common – i.e. one second you’re in your room the next you’re on the beach 
· Tend to be narrative have people and events with stories that don’t make sense. 
· Tend to be experienced “first person” 
· Dream emotion tends to match content –dreams can be bizarre, but not often in this way. 
· Always animated 
· Dream are rarely bizarre, but when they are we often do not really notice it until we are awake –Selection bias: bizarre dreams are easier to remember and are more often talked about 

What are Dreams NOT Like?
Films, visual images, recent social situations, and pre-sleep behaviour are rarely incorporated into dreams. 
· Recent episodic memories, even salient ones, are rarely incorporated. 

Interference 
Dreaming you need to pee 
· Speculative: dreaming of teeth falling out caused by tooth grinding (which 70% of people do during sleep). 

How You Can Affect Your Dreams 
Pre-sleep attention to a specific concern 
· This is called “dream incubation”

Threat Stimulation Theory (TST)
By philosopher Antii Revonsuo 
· A major function of dreaming is to practice dealing with threats that were common in our ancestral environment 
Support: 
· Animal dreams are highest in kids and decreases with age 
· Negative emotions appear twice as often as positive ones 
· The only kind of recurring dream with any frequency is being threatened by animals, monsters, people, or natural disasters, and the response was watching, running, or hiding. 
· Westerners dream of things we rarely experience. 
· Ancestral threats are overrepresented 
· People react appropriately to dream threats 94% of the time 

Play and Phobia 
Ancient survival behaviours are also over-represented in play and in phobias 
· Animals play appropriately for what they need to learn to do

The Dreaming Brain 
The brainstem is very active, sending information forward 
· The DLPFC (involved with executive function) is deactivated 
· Perhaps explains our reduced reasoning ability during dreams 
· Not noticing what’s weird 
· Uninhibited behaviour 
· But also our difficulty in remembering dreams 

[image: ]AIM Model of Conscious States 
Activation 
· Basic level of brain activation 
· How much activity is happening in your brain
Information Flow 
· Sensory input vs. internal, fictive input 
Mode of Information Processing 
· Aminergic-cholinergic neuromodulation 
· Neuro transmitter aspect

Activation-Synthesis Hypothesis
· Dreams are the cortex trying to make sense of chaotic inputs from the brainstem 
Support: 
Dream emotion seems to shape dreams, not the other way around 
· An “Anxiety dream” will often shift from one anxiety producing scene to another 
· Dream recall cessation is almost always caused by forebrain lesions 
Lucid Dreaming 
When you know you’re dreaming and can control your actions, and sometimes other dream content. 
· You can only control your eyes in the real world 
· Could be a reactivation of the DLPFC, which allows you to see dream content for what it is, and control yourself 
· Training: dream diaries, reality checks
Sleep Paralysis 
· You feel awake 
· You might feel chest pressure 
· You can’t move 
· It’s a carryover of muscle atonia from sleep to waking 
· You have hallucinations often in the presence of a malevolent character 
· You feel abject terror 









































Lecture 11—Evolutionary Psychology 
Evolution
Occurs when these three things exist: 
1. Generation of diversity –mutation – dna wasn’t copied over properly, crossover – offspring can only created by sexually reproducing mother and father and genes come from both people.
2. Selective reproduction –survival and reproduction of the fittest. Best joke gets retold.
3. Transmitted change –genetic, taught, imitated. DNA gets passed on. 
 Evolution is a process of adaptation that happens to a population of entities.

Biological Evolution 
Natural selection, Sexual Selection, Artificial Selection (breeding). Life began from 1 organism. 

Peppered Moth Evolution 
Originally, the “typica” moth flourished in England, because it blended in with the lichens on trees. 
· During the industrial revolution, the trees became covered with soot, resulting in the flourishing of the darker “carbonaria”. 
· When England cleaned up, the “typica” made a comeback.

Finch beaks evolved over time with the weather 

Evolutionary Psychology 
Explaining psychological traits as evolutionary adaptations. 
· Adaptationism: theorizing about evolutionary causes for phenotypes like why we have teeth.
· Evolutionary psychology generates hypotheses, but they must be tested 
· Many people believe the hypotheses without evidence 
· Genotype – how that manifest is the phenotype (trait of characteristic) (genetic code or what the genetic code produces)

Different Kinds of Genetic Influence 
Predetermination: mostly independent of environment  (eye colour) 
· Some traits are useless 
· Ex: vestigial organs (appendix)—male nipples –form before sex is determined, they are useful for females but only constitute minor nutritive cost for males 
Exaptation: something evolved for one purpose and is used for another. 
· Ex: Female orgasm in primates, bird feathers, jaw bones exapted to inner ear bone in humans. 
Overridable
· Ex: bitter foods and drinks, such as coffee. 
Baldwin Effect (predisposition) 
· We evolved to learn things easily like language. Predisposition to learn. 
Cortical and Neural Recycling 
· We like the taste of aspartame, which has no nutritional value 
Cultural Feedback Loops 
· Less hair leads to fewer pests, making fire and clothing allows it to happen. 
Neoteny – babies look like adults. We preserve a lot of youth like small jaw. 

Neoteny (look more like infants) in Humans 
Small jaw, upright posture, big head, less developmental change, less aggression, sexual and natural selection (more violent people get killed, 10% of people in hunter gatherer societies are killed through capital punishment), domesticated ourselves. 

The Mind From the Perspective of Evolutionary Psychology 
Our minds evolved, mostly during the Pleistocene/ Paleolithic time. 
· Our minds are a collection of special purpose mechanisms for dealing with specific kinds of problems. 
· It is “modular”, rather than “general purpose” 
· These adaptations might no longer be beneficial. 

Mate Selection 
Evolution predicts that men will be most attracted to healthy women who can bear children, and women should be most attracted to men who will provide resources to help raise the offspring 
· Men like a low waist-to-hip ratio (0.7), and low ratios produce smarter children and healthier women. 

What Women Want 
Smelly T-shirt experiment revisited (for perception) 
· Women want compatible immune systems 
· Men prefer shirts of ovulating women. 
Testosterone makes men look more masculine (too much interference with the immune system) 
· Women prefer masculine faces when ovulating 
· Women prefer more feminine faces when not ovulating 
· Women guess that more masculine faced men will be poorer parents 
· Testosterone correlates with divorce, infidelity, and violence. 
Women prefer high prestige men for long-term commitments, and dominant men for short-term sexual affairs 
· 3-4% of babies come from extra-pair copulations. 

Memory 
Prediction: we should remember better things for survival (food, falling, etc) in a word memory test this was found to be true. 

Selfish Genes and Kin Selection 
Married people show modest correlations (0.2) for: 
· Breadth of nose, length of earlobe, wrist measurements, distance between eyes, lung volume. 
· Length of middle finger correlates a whole 0.61. 
· Similarity in general predicts marital success 

Our Taste in Food 
Fat, salt, protein and sugar are important nutrients that were rare in the vast majority of evolutionary history. 
· Now we live in a society that has abundant fat and sugar
· We didn’t evolve to deal with massive quantities of it –because we never had to. 


Lecture 12 – social cognition and the evolution of intelligence

Social Cognition and the Evolution of Intelligence
The oldest fossils of fully formed humans are only 50k to 100K years.
Speciation – they grow and get separated and don’t interbreed
Social rules must be followed, like the card test.

Fossils are very rare. Behaviour is not directly fossilized. Thus, we rely on scant artifacts, but even those appear relatively recently. They are hard to find, buried in rock and dirt and is time consuming. If we look at parents parents parents we have direct line to living things. We go back to fish. Ancestors mean people before, biological terms means people that reproduced as there are genes to pass on.
Australopithecines ahd hands evolved for maniupulation. We don’t know if they used tools. 
Chomsky says language is instinct. Then it probably had to evolving for longer than humans have been around.
 Carbon dating – chemical analysis of carbon to determine how old the substance is.


Mitochondria – they have their own DNA. They were probably a parasite. Powerhouse of the cell, gives oxygen. Infection rather than killing host it reproduced as mitochondria in the mothers egg cell, copies itself and you have exact copy of mother. Has nothing to do with father. Easier to track history of mothers mother but cannot with father with mitochondria. Find most recent female that gave birth to everyone.

Group living Theory – dunbar’s paper that you read
Humans lives differ from other primates mostly in terms of their social environments
We evolved smart brains to: communicate important information
Keep track of everybody else and maintain social relationships
Results in a social cognition arms race. Being able to reason and grow. Brains evolved to communicate important information. Keven dunbar’s theory. 

Hunting theory – ecological hypothesis – in general carnivores are more intelligent that herbivores.
Big kills result in socialization by sharing it. It takes more brains to hunt and since meat is more nutritious. Maybe brains grew bigger because of this. 
Pelvis is small so childbirth is dangerous for mother and baby
Overimitation: when learning new skills kids try to imitate without understanding why. Chimps drop irrelevant factors. 
Prestige – humans imitate people they respect
Some animals teach others how to do things. 

Problem with theory as we would have artifacts but people started walking before we discovered the tools. 

We have a lot of back problems because we only recently became upright. Pelvis can be too small and dangerous for childbirth. New sttrats evolved. Altriciousness means more infant care by parents. The babies learn a lot and are not born with it. Children that learn to speak very early and not altricious because they are not learning, they are hardwired.

Cumulative cultural evolution – people burned caribou bones to locate next area they will be in. doesn’t work but because people believed it helped as it gave randomization chance. By believing it helped, if they realised it was fake, they might not have randomized the location thus failing.
Explorer died because they didn’t’ follow what indigenous people told them to. They tried to use brains and didn’t work. Culture helped them survive. Overimitation: chimps don’t do it but kids will imitate without knowing why. Kids imitate but chimps won’t. 

Lecture 12—The Cognitive Science of Morality (Actually Week 10)

Why do we have morality?
They evolved to help us take care of the other people in our groups, but not for people outside of our groups. 
We can remember 150 people
People compete with members of own species over territory
Cross species fill ecological niche. If you eat blueberries you are in competition with people that eat blueberries.

The Expanding Circle 
Self-Interest: I care about myself and my family 
· All animals have instincts for gene-preservation (with exceptions) pretecting blood relatives. Gene preservation. Genes are fighting for survival as they do bad things to themselves to reproduce.
Friendship: I care for historical cooperation partners 
· Shared with chimps 
· Sharing food used to be a life-and death matter for us. Bring bottle of wine to dinner so you paid for meal.
Tribalism: I care about us, not them 
· Tragedy of the commons—everyone using the same resource, the resource will run out/be destroyed—i.e. global warming 
· Evolved morals in humans took care of this 
· Anthropological survey shows that ethnocentrism is universal
· Shared resource and nobody takes responsibility. Throw coffee cup in park but not on floor at home. 
I care about all people or creatures that can have positive or negative experiences. 
· The tragedy of common sense morality 
· Requires abstract reasoning and values.  
· Nationalism – we should stop foreign aid, we need to help Canadians
· Meet someone from Carleton in affrica and you are best friends
· Moral growth – if conscious thought is distracted then you use habits and instincts to make decisions.

How Do We Know Morality is Evolved?
In general, evolved and well-learned behaviours work faster than deliberate ones. 
· When you force people to play a prisoner’s dilemma game quickly, they are more likely to cooperate. If you let them think about it they are more likely to not trust the other person.

Footbridge/Trolley Explanation 
Greene’s experiment reveals that there are two competing systems for our moral considerations: 
1. Some kind of rational, utilitarian calculus which makes switch cases permissible. 
2. An emotional reaction caused by a dislike of “getting our hands dirty”
Utilitarian vs. deontology 
Front of brain does numbers less emotional, back of brain does morals and instincts, gut feeling. Kill 1 person to save five front brain. When saying its not ok, back of brain active. Front of brain is utilitarian, back is more deontological. Pulling a switch to hurt somebody doesn’t feel imoraly wrong as using your hands. So you may not steal from store but you may download. They don’t tigure ancient morals.

Haidt’s Moral Foundations Theory 
· Care/harm 
· Liberty/Oppression 
· Authority/Subversion 
· Fairness/Cheating 
· Loyalty/Betrayal 
· Sanctity/Degradation 

Left wing people only care about 1, 2, and 4. They say prostitution legal as when it works prolperly nobody gets hurt.
Right wing care less about environmental regulation. Doesn’t mater they are degrading themselves. Right wing see more broadly of things that have morals. 

Disgust 
People who disgust use are viewed as “trashy”, and we judge more harshly for purity-related moral infractions 
· Such as keeping your cubicle clean or not tipping a server 
· Police are more likely to arrest obese people for purity related crimes such as drugs, prostitution and lewdness. 
Moral Dumbfounding 
A man buys a ready-to-cook chicken, brings it home, has sexual intercourse, then cooks it and eats it. 
· Did he do something morally wrong?
· Most people say yes, but can’t really explain why.
· Give an opinion on something but have no reasoning why 
Moral judgements come first and you come up with reasons to justify them later.

Should You Trust Your Instincts? 
People look to their own feelings to judge whether something is moral or not 
· Can make people think something is more immoral with bad smells or bitter tastes. 
· Feelings vs. principles 

Political and Morals 
Right-wing people tend to have all six moral foundations fairly strong 
· Left-wing people tend to have only care/harm and liberty/oppression strong. 
· Libertarians tend to only have liberty/oppression strong. 
· This is mostly genetic, which means your politics is mostly genetic. 
· They feel if you starve its ok because you ar free to do so and nobody’s rights were violated

Animal Morality 
· Prosociality 
· Empathy and condolence 
· Fairness, reciprocity, friendship in chimps (will kiss and embrace after a fight). 
· Justice and fairness. 1 chimp worked even though not interested in reward to help the other chimp. Reciprocity. 




























Lecture 13—The Cognitive Science of Religion 

Pascal Boyer’s Counterontology Theory 
We have subsystems for understanding different things in the world: contagion, persons, living things, tools, physical objects—form ontologies. 
· We find fascinating things that belong to one category but have one (or close to one) thing from another (a ghost or god is a person with no body)
· Studies show that people find these one-violation concepts the most plausible (Barrett). 
· Religious concepts are most interesting when it is a member of 1 or 2 properties of another. A ghost or god but they don’t have a body. 

Person Permanence 
Our belief that people still exist when we can no longer perceive them 
· It seems that this does not shut off as soon as someone dies, leading to beliefs that their minds still exist—why people may believe in ghost etc.
· Studies show that most people attribute mental states to the dead. 
· When a prof leaves the class you know that they don’t just disappear, they are still on earth 
· Person permanence lasts 3 months then you accept that the dead are gone

Is This Learned or Innate?
If something is learned, we predict that it gets stronger during enculturation. 
· The opposite happens with attributing mental state of the dead—kindergartners were more likely to do this than other children. 
· This suggests that there is an innate component. We are born as dualists and culture gets us out of it.

The Old Brain and the New 
The old brain is intuitive—we are conscious of its outputs, not its processing. 
· People’s implicit reasoning about the supernatural can be at odds with what they say they believe. 
· A pope can’t just say ‘were going to believe that there’s a baby that makes soup’ and everyone will say ‘ok’, the reasoning needs to be believable. 
· People go to churches that believe in the same things that they already do—i.e. if you believe in same sex marriage and the church you go to doesn’t, you will end up going to a different one which does

Dead Bodies are Naturally Counterontological 
We are fascinated with corpses because they bring up intuitions from different systems that are contradictory—religion comes in to fill the gaps. 
· Our contagion system makes us fear it . disgusts system keeps us away from dead bodies. 
· We fear dead animals due to the fear of attracting a disease—dead rotting bodies are thought to carry diseases—because those who did go close to them got sick and died 
· Things that you are more genetically like, are going to frighten you more—i.e. a dead cat frightens you more than a dead lizard 
· Our theory of mind makes us think the person is still around, and we might feel love
· Our biological system tells us it is dead and can’t move 

As a result, all religion have prescriptions with what to do with corpses 
· Whereas, things like gods or magical objects have to be in some sense invented (either by persons or by cultures), corpses are universally compelling.  
Explaining Dual Funerals 
According to anthropologist Pascal Boyer, these are common: the body is buried and then some time later (3 months) it is disinterred, and something else is done. 
· Boyer says this is to make sense of our changing intuitions about the status of the dead person 
· The first ritual is to remove the body, even though we believe the person still exists
· And the second is to mark the change of our acceptance of the person being gone, and only existing in our memories. 

Theory: Religion Encourages Prosocial Behaviours 
Without language, your reputation can only be hurt in the minds of those who directly see you. 
· With language, a reputation can spread, and affect someone for years. 
One theory says that humans evolved to have beliefs in supernatural agents (such as gods) to keep us behaving even when nobody is watching. 
· Requires group selection, which is very controversial. Idea that  

Evidence 
People are more prosocial when primed with (shown, reminded of) supernatural concepts. 
· People think gods have “strategic” knowledge—anything that you would gossip about. 
· People think that gods care about things that are about treating others well—i.e. people will say that god knows that you stole money from your mom, but not what kibble the dog ate first
· Gossip is theorized to have a similar function, and it also focuses on strategic knowledge. 

Origins of Religious Belief and Ritual and Mental Illness 
In traditional societies, schizotypal and epileptics are often perceived to be blessed and set the society’s religious tone. 
· Mania, obsessive-Compulsive disorder, Schizophrenia and schizotypal personality disorder, Temporal-lobe epilepsy. 
· People think that that person has figured out what god wants them to do, and others will start doing it as well 
· Or some people think that these people have been cursed

Obsessive-Compulsive Disorder 
Characterized by compulsive rituals: checking, cleaning entering and leaving spaces, hoarding, numbers. 
· Affects 2% of people. 
· Hyperreligiosity is a major feature of OCD. 
· Orthodox religions are replete with food and body cleansing, repetition of mantras, numerology, and portal rituals. 
 
Failing to engage in the ritual causes a feeling of dread in OCD patients. 
· Participants of religious ritual and OCD patients alike do not know the mechanism that connects the ritual to future events. 
· People with OCD are attracted to religions, particularly ritualistic ones such as Catholicism.  

Schizophrenia and Schizotypy 
Schizotypalism affects 3% of people 
· Features hallucinations 
· People who experience delusions tend to have more religious beliefs. 
· Because schizotypals are likely to be treated as having been blessed, their hallucinations can become accepted as divine truth
· Amped up pattern detection. 

Why Are Individuals Religious? 
As with most things psychological, religiosity is about 50% genetic and 50% environmental
· Genetics: 47% 
· Environment—family upbringing: 11%       non-family environment: 42%   
· Religious people tend to have more dopamine—better at seeing faces in blurred pictures and more prone to see faces where there aren’t any

We Create or Call Upon Religious Ideas When We Encounter Something Out of the Ordinary 
Unfortunately, humans constantly see patterns in completely random processes. 
· Ex: karma 









































Lecture 14—Imagination 
What is Imagination? 
Creativity in general 
· Sensory-like experiences based on internal rather than external information—to distinguish it from perception. 

Frequency 
On average, people think about the future once every 16 minutes. 

We Use Memory to Make Imaginations 
People who have trouble remembering (e.g. the elderly, Alzheimer’s patients) also have trouble imagining the future. 
· Many of the same brain areas are active for both tasks (the default network—usually when something is boring then you’ll start thinking about future things like what you’ll eat for dinner—related to daydreaming/mind wandering)

Imagining the Future 
Future imaginings have less detail, and are more prototypical. 
· Impact bias: we think that future emotional reactions will be stronger than they really will be—this is true even for imagined past events 

Types of Sensory Imagination 
Visual—can close your eyes and picture yourself in Mexico 
Auditory—singing a song in your head, sound of a dog barking 
Olfactory/gustatory—can smell cinnamon but can’t necessarily image it
Haptic—can feel like you’re kicking a soccer ball 
Emotional—can imagine yourself being angry 
Enteric/sexual/hunger—needing to pee, being sexually aroused 
Motor/kinesthetic—when feeling like you’re kicking a soccer ball, you have the haptic imagination for Kicking it but the kinesthetic imagination of your leg swinging to kick it  

Evidence that Long-Term Memories are not Pictures 
Degraded memories are not blurred or pixelated
· “Attack formation” on a chess board is not a visual property 
· We can retrieve based on word ques 

How Hallucinations Differ From Imagination 
Often involuntary (imagination can also be involuntary such as post-traumatic stress disorder). 
· Often believed (not always). 
· Often “projected” on the real world 

Schizophrenia and Hallucination
Almost all (hospitalized) schizophrenics hear hallucinatory voices. 
· So do about a third of non-schizophrenics, but with schizophrenia they’re often threatening, jeering, or persecuting. 
· Delusions and Hallucinations 
· Difficult to disbelieve
Hallucinogenic Drugs 
LSD, Hashish, Mescaline, Artane, Psilocybin mushrooms 
· Multi-sensory and meaning rich, often pleasant. 
Epilepsy 
Depending on where in the brain the seizures happen, different hallucinatory effects will result. 
· In higher brain levels some have cartoon like figures. 
· Even higher levels, one might hallucinate a complete hallucinatory world. 
· At lower levels, just get things like spinning lights. 

Charles Bonnet Syndrome 
Only visual 
· Most people hallucinate shapes colours and patterns but never objects and/or people. 
· Usually not believed
· Do not lead to delusions 
· We can get many CBS symptoms from sensory deprivation. 
	Brain area
	Level 
	Hallucinations

	Occipital Cortex
	Early 
	Shapes, orientation, patterns 

	Inferotemporal cortex
	Later
	Animals, objects, letters, faces



Migraines 
Migraine auras are hallucinations that can accompany migraine headaches. 
· Often they start as one thing and turn into another –like zigzag lines turning into checkerboard patterns. 
· It tracks the progress across the brain

The Ways Hallucinations Differ 
· Voluntary-involuntary 
· Come full-formed or are assembled bit by bit 
· Meaningful or meaningless 
· Believed or not believed 
· Sensory, delusory, or both 
· Simple or complex 
· Vividness  
· Detail 
· Projected onto external space or just in the visual field 
· Reacts to hallucinator or doesn’t (participant vs. spectator) 

Daydreaming 
Thinking about things unrelated to your current task. 
· People mindwander about 47% of the time. 
· Lovemaking seems to be the only activity that people don’t daydream during. 
Pilots daydream when they have nothing to do. 

Maladaptive Daydreaming 
Intense, compulsive daydreaming that interferes with one’s life. 
· People get grumpy if they cannot daydream. 
· Might go on for many hours. 

Counterfactuals 
In general, thinking about how your life could be worse (downward counterfactuals) make you feel better and vice versa. 
· Not always—can make you think “that could have been me” making you anxious and scared. 
· Depends on whether you feel as though you are a part of the imagined situation or contrast your life with the situation. 

Imagination as Mental Training 
People who imagined putting the ball in the hole putted 30.4% better –imagining doing sports makes you better at sports. 
· 20 minutes is the optimal amount of time for mental practice—less and it doesn’t stick, more and you lose too much touch with feedback from reality. 

Imagination and Fighting Bias 
Imagining fighting the bystander effect helped people fight the bystander effect 
· Imagining people doing something counter to their stereotype reduces prejudice. 
· Bystander effect: The more people around the less likely you are to do something—you think someone else already has 

Imagination and Diets
Imagining eating a food habituates you to it and you end up actually eating less of it. 

Imaginary Companions
What one is 
· Hard to differentiate from toys imbued with “life”
It is common 
· 65% of children under 7 
· 28% of 16 year olds  
Harmless 
· Though they might be caused by other problems, they are not the problem 
· Often it’s helping, not hurting
Isn’t a clear reason why kids have them—possibly from being alone or neglected

Are Kids Just Confused?
Kids don’t actually believe in them 
· They are not always friendly. Some are scary 
They are not always under conscious control of the child 
· Crying because friend was busy 
· 34% of kids sometimes get mad 
Writers and their characters 
· Twice as likely to have had imaginary companions as kids 

Uses of Imaginary Companions 
Form of play which helps regulate emotions, expressing emotion, scapegoating, getting out of chores, company






Lecture 16—Consciousness 

Meanings 
Awake—not sleeping 
Conscious of something—awareness of an oncoming car; we are aware of much less than we think 
Conscious of self—Descartes’s “I think therefore I am” you exist because you’re having conscious awareness of being here/your environment; awareness of what is doing the action or having the experience 

Automatization 
As we get better at things, they become easier to do, and faster, and we can think about other things while we do them
· i.e. driving. 
· We become less conscious of the activity 
· It gets so fast that making yourself conscious of it will mess up performance
· Perhaps babies are more conscious than we are, because they are habituated to nothing, everything is very new to them.

Consciousness is not the Main Event 
Much of what the brain/mind does is not available to consciousness, or does not require consciousness. 
· It’s like an iceberg—only a small part of the mind is available to reflect on or control 
· AI has the potential to do all kinds of stuff without consciousness we just don’t know enough about it yet to know 
· Another possibility—the rest of the brain is consciousness but not available to “us”—we see that this is possible in the case of split-brain patients. 

Intuition 
When we perceive or decide or believe something without having a notion of how the idea came about
· Can be caused by automatization 
· We have genetic and learned intuitions 
· We cannot tell the difference 
· Old brain processes are mostly impenetrable.

Qualia 
The “qualities” of consciousness-“what it’s like” to see, hear, taste, etc.
· Ex: what the colour red looks like, or what pain feels like 
· There is a debate in philosophy regarding whether qualia are reducible to physical processes and states. 

Weird Consciousness Disorders 
Blindsight: the ability to guess above chance aspects of virtual stimuli in absence of perception 
Hemisphere neglect: damage to the brain causing deficit of awareness of one side of space 
Severed corpus collosum: split brain or commisurotomy. 
Thought alienation: believing that the thoughts in your head are not your own

Zombies 
In philosophy, a zombie is a being that is like a human but has no conscious experience 
· Behavioural Zombie: behaves just like a human 
· Neurological Zombie: a behavioural zombie, the brain states of which are indistinguishable from a human 
· If zombies are possible, then perhaps some form of dualism is correct 
· Dualism is the belief that there is some kind of mental substance that is not physical 

Baar’s Global Workplace Model
highlights certain parts of memory, that are viewable by other processes  
· Ex: breaking off into groups and writing key points on the blackboard which everyone has access to. 

Dennett’s Multiple Drafts Model 
There are multiple processes in the mind that interpret things. 
· These are like multiple drafts of the same story, such as picking up a glass of water. 
· They compete for control over other parts of your mind. 
· There is no set point at which something becomes conscious  































Lecture 17—Cognitive Architecture
What is a model?
Across fields, it’s a representation of something that excludes unimportant detail and information. 
· A scale model of a home made out of cardboard 
· A categorization scheme for the students in a class 
· A simulation of a hurricane 

What is a Cognitive Model?
Typically, it is a computer program that models some aspect of thought 
· Ex: it might model how people do categorization, or how a mouse learns to navigate a maze.
· Models make predictions that can be compared to data
· If the predictions match the data, it supports the theory underlying the model

What is Cognitive Architecture? 
A programming environment  or set of tools for making cognitive models 
· Typically, it includes constraints on how cognition works in all people—speed of learning, memory retrieval…(ignoring cultural and other learned aspects) 
· In some ways it is easier to make a model in architecture and order in other ways

Kinds of Cognitive Architecture 
Symbolic—operates at the level of discrete symbols 
· Made up of things that are kind of recognizable like words 
Sub-symbolic—operates using number representations, which in aggregate constitute symbols.  
Hybrid symbolic/subsymbolic 
Brain—models cognition at the level of biology, but speak to cognitive issues. 

Symbolic Architecture 
Production systems 
· Ex: assuming words beginning with capital letters are variables, and other words are constants.  

Typical Characteristics of Symbolic Architectures 
Declarative/procedural memory distinction 
· Justification: our inability to consciously retrieve and reflect on procedural memories. 
· i.e. it’s hard for people to explain things like tying their shoes because it has been practiced so many times—in procedural memory just hasn’t been brought forth in declarative for a long time. 
Goals are subset of declarative memory—Production compilation models automatization 

Subsymbolic: Associative Network 
Uses Hebbian learning to learn patterns. 
· When it gets incomplete input it can complete it based on the weights between nodes. 
· It is unsupervised learning—means we didn’t tell the system what is right or wrong—i.e. it will hear guitar when it heard kuitar 

Subsymbolic: Connectionism 
Supervised learning
· Uses backpropagation, great for classification, need thousands of networks of examples to work unlike human beings 
 

W7

Roger penrose believes that quantum effects are directly related to consciousness, but most cognitive scientists do not take this position seriously

Ontology is a noun and set of classes. Like only 2 kinds of people in this world is simple ontology. Ontology of atoms. The periodic table is an ontology of atoms. A language to describe things.

Scholars often

Reductionism believes that an explanation below it can explain something above it. They believe that regularities found at higher level are or will be deductible from lower level regularities
Sometimes higher levels will criticise lower levels

Why do we need psychology

Proximate explanation: we eat because it satisfies our hunger and food tastes good

Ultimate explanation: we eat because we need nutrition to stay alive

Sex jealousy fear of heights lashing out

Functionalism – holds that mental states and processes are determined by their functional properties ie what they do rather than by their physical properties ie anatomy. Identity theory is opposite.

W8

Language

Structural description: a set of symbols that can be arranged in certain ways

Functional description: a complex code by which agents can communicate information. We say complex because we don’t want to include animal communication such as bird calls as language

Natural language created by cultures of humans

Artificial language created by individuals language created by individuals or small teams

Computer language artificial language for communication with computers typically lacking in ambiguity


W 13 - Biases

Anchoring – what you compare to when you evaluate. Restaurant, 50 item makes 20 item look reasonable. Movie start is ugly because compared to the hottest one. Judement of life, reset anchor about how good life is. Higher bar when comparing to successful around you.

Contrast effect – context you are in will affect your opinion. See picture of hot woman then look at your wife. When observing two things at same time you will focus more on their differences when evaluation.

Distinction bias: things appear more different when viewed simultaneously. Tasting coke and pepsi one after the other.

Bandwagon effect and herd instinct – 
believe things because everyone else believes the same thing
both these make you agree with people around you
herd – trying to avoid social conflict. Costly to disagree with everyone so its easier to believe in it that disagree. Critical thinking class, people believe less and not better at it because they culturally got tuned to believing something because of everyone around you.
Band wagon – using review aggregators. Cult members get members to not talk to other people (only members)
Hostile media effect – news report try to be neutral. Right wing people think its biased towards them and not giving fair share

lefffl effect – find something more valuable if its yours. Peanut butter – someone comes to you and pays you more and all of a sudden  its worth more. Stores are generous with return because once you buy it its yours.
Loss aversion – people pay more to lose something as opposed to pay for equivalent of good. Pay more to not lose 10 vs gaining 10. 

Temporal discounting – 100 today or more money years from now. How much from now to be equal. We don’t know how much they are really worth. Ask for favor ahead of time and they say they will do it because not busy, but not in next 2 days. Then they dread it when it gets close because they end up buys. Increases in chaotic environments. Wont’ give money to someone you don’t know. 

Moral credential effect – thinking you have acted morally so you can act badly. Not giving to beggar because you think you are already a good person. 

Risk compensation – seatbelts – drivers feel safer, but deaths passed on others

Bike helmets – people bike more dangerously when wearing one

Wason cards

Confirmation bias – seek out things that confirm your own view. Do you think we should have minimum wage laws. 

Negativity bias – we pay attention to negative information. Myths standing near microwave is bad people will remember that over that it will clear your acne. We focus on negative vs positive. 

Omission bias – push person off cliff vs not helping the person off the cliff. Both cases they die. Same amount of harm but people think one is better than other. 

Outcome bias – judging how good a decision is by judging what happened rather than the information available at the time. Gun shot in crowd, people judge outcome vs how bad it really was. 

Planning fallacy – printing document. Underestimate how long it will take because we don’ think about what might go wrong. 

Wishful Thinking – believing something because you want it to be true. Micheal Jackson apparently he abusing people. Family came to proclaim innocence. Using confirmation bias to find things out. If you hate him you will think he is guilty. Matters of health with climate change, something disturbing you don’t believe it.

Availability heuristic – how available can something be brought back to memory. News reporting upticks on stocks but not the downturns. Or crime rates increasing but never talking about decreasing 

Base Rate Neglect – if a test for disease is 90% accurate and someone gets positive. Then it doesn’t mean positive result means they have 90% of having it as you need the base rate of infection to calculate it.

Belief bias – if rain is wet then my roof is wet. My roof is wet therefore rain is wet. Politician is talking and seems rational if you agree with conclusion. Tester gives arguments and you see if they are valid but some conclusions are racist and sexist but they wont’ say yes and will lie because culture is against it. 

Conjunction fallacy – birkenstocks, people say hippies wear them because its stereotypes that tie them together

Gambler’s fallacy – each coin flip is independent. If you get a bunch of heads you will eventually get a tail. Ignores facts that each spin is independent. Opposite is when you see patterns you think it will repeat.

Pareidolia, clustering illusion, illusory correlation – 

Primacy and recency effects – we remember the beginnings and endings better than other parts of things. 

Just world phenomenon – if you feel world is a just place then you blame victims of injustices (karma).

Actor – observer bias – you explain your own faults with situational factors but when they fault you, we don’t’ consider the situational factors for them. We explain them with bad traits. If you get promoted you say you have good traits, and if someone else gets it then you say they got lucky or knew someone. 

Lecture 9 (Oct. 17) – Perception cont. & Cognitive Science Myths

Kinesthesia, Proprioception, and the Vestibular system
- Proprioception and Kinesthesia are how you know where your body parts are and how they are
moving
o Kinesthetic is more the motion, whereas proprioception is where the body parts are
- Sensors are in the inner ear, and in muscles.
- Phantom Limb: when someone has a limb amputated, but still feel the presence of the limb
o Often very uncomfortable/painful
- Motion sickness and the vestibular system
o Vestibular system is in your ears, and can get you sick when not working properly
Interoception
- Perception of hunger, need for digestive elimination, heart rate, the need to sneeze, breathe, or
cough, etc.
o i.e., things that we can sense, but are not actually “senses”
Optical illusions
- Show us the tricks that the mind uses to understand the world. Behind every illusion, there’s a
specific reason.
- They’re important in perception because they help understand the world
We only use 10% of our brains
- We use all of our brains.
o We know this because wherever you get brain damage, you suffer a deficit.
- If any part of your brain gets damaged, you will suffer deficits. This shows that we use all parts of
our brains somehow
- Evolution would not “waste” energy building vast parts of your brain you don’t use.
o Humans have more brain relative to body mass than any other animal.
§ This is to keep us smart, but still small enough to fit a head out of a woman’s
pelvis
o Survival of the fittest is more of competition between same-species rather than different
species
Why would we believe that?
- Availability Cascade: i.e., we hear it enough so we believe it
- Wishful Thinking
o Gives people potential
o People like to believe in the paranormal
- People want to make money from you – present it as scientific fact to make $
What is true
- People can lose whole hemispheres and still function relatively normally
o The brain has redundancy. Not sure how/why, though
- However, if we removed 70% of your neurons randomly, we’re not sure how badly off you’d be.
- Regardless, you can lose parts of the brain and be somewhat functional
Psychic powers are real
- E.g., Reading minds, telekinesis, predicting future, etc.
- Unfortunately, it’s not true
o This is because there are no good replicable experiments to show it’s true
- Recommended: Susan Blackmore’s book Adventures of a Parapsychologist
o A woman who believed in everything and became a scientist to prove it, but nothing
worked and she became a skeptic.
- There are several cognitive biases that make us believe that it’s real.
o Confirmation bias
§ e.g., picking up the phone to call someone but they call before you can. This
happens much less often than it actually does
§ We like to believe the flukes that randomly happen
o Neglect of negative results – we do this in science. We rarely accept studies in journals
that don’t have results
o Wishful thinking – you really want to be psychic/believe it’s real
Listening to Mozart makes babies smarter
- We believe it because we hope it’s true
- It can influence, but the effect is small, short term, and only based on arousal.
- You can get the same effect from hearing a scary passage from a Stephen King book.
o It’s just the stimulation itself that “perks them up” for a bit
IQ Tests are biased
- IQ tries to measure intelligence, but also needs ecological validity, meaning it must predict IQ in
the real world.
- If they were biased, they would underpredict later success for certain groups, and overpredict for
others. This does not happen.
o i.e., if the test was biased, it would not accurately predict people’s success in the future,
but IQ tests actually can predict success.
- Huge panels of scientists with widely varying viewpoints concluded that they are not biased.
- Item analysis is used to identify bad test questions. If a specific group of people underscore on a
question, the question is removed from the IQ test.
Daniel Gilbert’s TED talk
- http://www.ted.com/talks/dan_gilbert_asks_why_are_we_happy.html
- Also recommended is Gilbert’s book Stumbling on Happiness.
- Discusses synthetic happiness
Happiness
- Money and Happiness
o Money correlates with happiness until you’re making about $75k per year (in our
society), then it levels off.
§ This depends on country, specifically, it applies to western countries more
- Life events don’t affect happiness much
o Winners of lotteries and people who become paraplegic have happiness changes that only
last 3 months
o Things that do affect our happiness: divorce, getting fired, spousal death
- Much of your happiness (roughly 60%) is genetic – some people are just happy; others are just
miserable
- There are two kinds of happiness:
o Pleasure, day-to-day
o Life satisfaction
Childhood abuse leads to psychological disorders
- It’s very weakly correlated. 0.09 (close to zero)
- A conflict-ridden home is much more likely to cause anxiety, depression, eating disorders, etc.
AI is a failure
- Moving goal posts; Mysterians
o In football, you kick the ball, and as it goes near the goal poast, you move the goal post
so that the ball almost makes it
o In AI, when people get so close, they stop considering it AI & are dismissive
- “Almost Implemented.”
- Our economy would probably collapse without the findings of AI researchers.
The full moon makes people act differently
Aggressive Behaviour Normal Behaviour
Full Moon People act aggressively
when there’s a full moon
- Because there’s a
full moon, you
remember this and
associate it with
aggressive
behaviour
People act normally when there’s a
full moon
Not a Full Moon People act aggressively
when there’s no full moon
People act normally when there’s
no full moon
- Confirmation bias
- The bankrupt gravity explanation
o A mosquito on your arm has more gravitational effect on you than the moon because it’s
so much closer to you.
o The fact that you’re mostly water has nothing to do with it
- Which quadrant are you most likely to notice, and think of the “moon effect?”
How science works
- Generation of a theory
o A theory is an explanation that typically suggests the existence of theoretical entities that
cannot be measured directly
o A theory can come from anywhere.
- Theories make predictions about the real world and how it works.
o E.g., unsupported objects will fall towards the center of the earth.
- These predictions become “hypotheses” that can be tested with experiments and quasiexperiments.
o Experiments have control over participants and conditions. They manipulate something.
o Quasi-experiments are observations in the real world. Most political science lessons are
learned from quasi-experiments
§ E.g., rather than setting up a totalitarian state, look at places that already exist as
such and take note of differences between groups of people
§ However, observing people might influence behaviour
- To compare, a theory is a general, big explanation for how things work; a hypothesis is a
particular prediction based on a theory that can be tested.
Results and statistics
- Hypotheses and Falsifiability
o Falsifiability: a quality of a theory that means you could potentially find evidence that the
theory is false.
§ Some theories are so vague that there is no info. out there to falsify/disprove it –
E.g., Freudian psychology
- Significant means probably not due to chance. <0.05 is the typical threshold or “alpha level”
QUIZ
o i.e. statistical significance means that significant results are not due to chance; they are
actually a result of the data
o This means that 1 out of 20 experiments will turn out finding significance just by chance!
§ This is why replicability is important!!
o NOTE: Significance is not about how big the difference is. Significance is if the
difference actually exists at all***
- We can’t look at a huge list of numbers and know if they are different. That’s why we need
statistics.
Science as a culture
- Replicability – repeating an experiment over and over
- Science’s self-correcting nature – bad ideas get “weeded out”
o Publishing makes it public that can disprove a theory you might not believe
o Other scientists will attempt to disprove your theory. This is good, because if the theory
is actually no good, it will not come to be accepted
- Science as an epistemology
o No other knowledge-generating enterprise (e.g., religion) has a rigorous, self-correcting
mechanism

What do all robots use to alter their environments
Actuators

What is an ethical patient
Something that should be treated ethically

Which list contains entities all from the same level of analysis
Synapse, axon, belief

In philosophy, what is conceptual analysis
The study of human conceptual structures

If someone suggests a reason for a particular phenotype, what intellectual approach is that person using
Adaptationism

What is a natural language
A language created by a community of people

Alicia has a family with bob because he is funny
Natural selection

Ants communicate primarily through
Chemicals

Which is an example of an ultimate (as opposed to the proximate) explanation for why people eat
Because people need food to survive

People have been shown to behave morally when people are distracted. What does this suggest
Morality is a product of evolution

What is theory of mind
How people reason about the mental state of others

If someone enters a chocolate factory and hears sounds of machinery, that person is using what sense
Audition

What is echolocation
The ability to derive spatial information from reflected sound

A person with an impairment due to damage to their ventral stream is looking down a street at a moving bus. Which of the following descriptions of their impairment is most accurate?
He is able to perceive that there is something but cannot say what it is

What is the best theory of why morality evolved
To encourage us to care for others in our group

What does piaget’s theory leave out
The ability of children to use representations of things in place of the actual things

Why do humans an do other animals play
To practice for real-world action

Which levels are in the correct order from low to high (check pdf for organization)
Cognitive, sociological

Which philosophical method involves describing a hypothetical situation and relying on the reader’s intuitions about it
Thought experimentation

According to the studies mentioned in class, what is the correct order for maximizing effectiveness of studying
Walking studying, sleeping

Supposed someone believes that something is morally wrong, but they cannot explain why. What is this called
Moral dumbfounding

How does cognitive science differ from psychology?
Cognitive science involves multiple disciplines

One theory that holds consciousness consists of those parts of thinking that are available to many sub-processes of the mind.
Global workspace model

What is a theorized cause of the belief in an afterlife
The belief is a cultural adaptation that causes people

Most learning disabilities affect
Math

Which is not a step of analogy
Template matching

A scocer player is randomly selected fr drug
90% wrong
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