 TEST#2
Cog dev in social interaction

-our brains have evolved to learn through social manners because it helps us service
-we engage with many people
-early on with mom, then siblings, then extended family.
-at 5-6 surrounded by peers and form relationships with them
-Piaget acknowledged imp of env in his theory, and how social partners are critical for pulling out functions that are already in us
-social partners provide us w relevant info to tackle world
-when we learn something new about the world, we have disequilibrium with what we already know. then we come out with a more stable idea of the world because more is incorporated and gets closer to reality. 
-social partners are critical because they elicit cognitive change***
-same age peers promote even more cog dev, why even more than adults? because when adults tell us something we believe it easily, but when peers tell us something, it takes kids more to ferment their ideas, more disequilib with what they know so it takes more to learn it. ******
-this is in contrast to sociocultural theories, which say its an integral part of thinking and behaviour. we wouldn’t behave the way we do without this socialization
-cognition and behaviour cannot be separated from social context in sociocultural theories*** so what they tend to study is the child in context. 
-according to them, social interactions are the source of information, so they agree with Piaget in this sense, but they also say its the source of ALL dev change, which piaget didn’t believe. Piaget says that’s its biologically innate and then the social interaction brings it out. 

Vygotsky (father of the sociocultural):
-argued that dev change occurs when we internalize a shared situation
-the internalization of socially shared processes, this is where change comes in. 
-during dev, every psych function according to him occurs TWICE during dev. 
-occurs first at the INTER-mental level, between the 2 social partners, 
-then occurs later, after child internalized interaction, meaning INTRA-mental level, within the individual. 

-performing cog tasks, initially when kids are given assistance w unfamiliar task, how to solve the task w assistance will again be internalized and then performed on their own
-therefore psych processes originate IN and derive FROM social interaction****
-best ex is how a child learns to point…they will initially try to reach for something, when mom sees them reach, she thinks the baby is trying to tell her that he wants that teddy bear because they’re reaching but the baby is just trying to get it. they unsuccessfully try to do something, mom misinterprets and think the baby is trying to communicate. so mom does this as an attempt to draw attention. so the meaning of infants action has changed, attempt to obtain an object is NOT an attempt to communicate but an attempt to get the toy, but when mom takes it and gives it to the baby, it changes to teach baby. and baby will change how it thinks and learns the gesture of pointing. 
-meaning only exists in social interaction, according to vygotsky,
-kid will internalize social situation and make true gesture of pointing
-transfer of responsibility for cog from mom to baby. 

Zone of proximal development:
-diff between what a child can do on their own vs. with assistance
-compare child A and B, aided and unaided, % correct, aided and unaided, A and B both score the same on unaided, so nth equally competent, with help, one can go higher than the other, higher ZPD, shows your POTENTIAL, proves that you have more potential than another child. 
-to accurately characterize a child’s knowledge, at any one time we should be measuring potential as well as actual competence

-each set of tools available is dependent on epoch we grow up in, can come in form of technical tools that act on env, shovels, plows, utensils we eat with, psych tools are diff, tools for THINKING vs doing. language is the most imp tool for humans. language can be used as means of regulating behaviour, we use it to plan and remember, to solve problems. the # system, letter system etc are all tools. 
-these influence the way we organize and remember info
-every generation fine tunes these tools, therefore there’s an inc in NUMBER and EFFECTIVENESS of psych tools, which happens over time.
-this evolutionary process is known as the RATCHET effect. 
-language is a very potent tool. it impacts us more than any other psych tool that we’ve ever made.
-Vygotsky called it the most significant moment in dev, everything changes after we learn lang, cog flourishes. why is lang so critical? to interact! were social creatures. plus language has evolved for 6-7 million yrs. 
-language is evolved to make it easy for kids to learn. its a means for controlling and regulating our actions. we would have a hard time studying without language. 
-our behaviour as humans is mediated more by language than any other fcn. 
-cultural norms and other people also influence opportunity to learn.

cultural norms:
-ex formal education. 
-they influence all our day to day activities, especially expectations of how people should act.
-study**: kids from 4 industrialized nations (all individualist) one in NC, one in Korea, one in Russia, one in Estonia. how much time each child spent at play doing lessons, e.g piano lessons, school lessons, work (like dairy farm) and in conversation with others. 
-across all 4 locations, play was the most common activity. in general, korean spent more time at play and russian a bit less time at play. russian and estonian spent much more time on lessons and more at work than Korean or US. Korean spent less time in conversation. 
-all of these typical activities differed based on industrialized culture you’re living in.
-this study also examined diffs within these areas between middle and working class. found that middle class spent more time in lessons and conversation and working class spent more in play. 
-even within same culture we see differences depending on money

-social and cultural learning require cog abilities of learner AND teacher.
-when people are interacting, to share a social experience, we have to establish INTERSUBJECTIVITY, meaning a shared understanding between two. this emerges from the process of mutual attention, when both are focusing on same thing and communicate about it. It derives from 2 things: MUTUAL ATTENTION AND COMMUNICATION. 
-in general, the more intersubjectivity, the MORE learning occurs!!***
-the capacity to have this shared exp with another emerges very early on.
-by 2 months, infants and caregivers display CONTINGENT interaction: the give and take of conversation. kids can do this even before they have verbal skills. mom will squat and talk and they’ll stop talking and listen. this is the reciprocal actions and reactions of conversation. 
-they can do this at 2 months.
-by 9 months, can follow adults gaze, they also follow pointing gestures, 
-through such behavior’s is this: infants establish and contribute to the establishing of joint attention
-joint attention is a state in which the infant and caregiver share common focus, a key component for intersubjectivity.
-we get better at establishing this shared experience with age, practice, especially when we know that different perspectives exist***
-comparative studies: comparing species TOMESELLO study
-humans and other primates learn by observing actions of others. even primates can learn from watching humans. this is built in us to a certain extent. he suggested that only humans are capable of certain forms of social learning that no other primates can do this form of social learning. for these human capabilities, we need to understand other peoples mental states****
-when we can wrap our minds around that others have different thoughts, this allows 3 diff forms of cultural learning:
1) imitative : to do action to achieve same goal that another received. 
-animals don’t manifest this. they have emulation behaviour, they take PART of what they see another animal do to get the same goal. but cog psychologists say it	s not the same as what humans do (imitating exactly what we see) animals do it half assed, just enough to get the goal. 
2) instructive: only human, animals don’t have language skills. its DIRECT, intentional transmission of info***
-learners internalize what teacher instructs and later uses info
-this is how formal education functions
3) collaborative learning: multiple people working to solve same goal. 
-all 3 types seem to revolve around understanding diff perspectives. 

Empirical Research in sociocultural tradition:
-learning in interaction with adults is very different than with peers.
-adults are good at fostering learning in children, very good at things like scaffolding. their interactions are structured to bring the most out of that child.
-sensitivity of adult support: most adults tailor their instructions to adapt to a child’s skill level, appreciate where child is at and make it a tiny bit harder, most effective scaffolding. 
-huge impact on kids acquiring lang. when point, have a sensitive adult who will name that item. this helps them rapidly learn language. if mom doesn’t give word, child will be stunted. 
-moms who fill in blanks more, kids have much larger vocab. 
-some moms better at following babies attentional focus and are more nurturing. support must be sensitive to child’s skill level. adults are much better scaffolders than peers**
-even when peers know as much as adults. 
-adult interaction effectiveness depends on both mom and child. 
-ex museum trip: adults help kids encode info, point out certain types of info, aid kids in generating info with hints and fill in the blank and provide DETAILED explanations, peers can’t do this. 
-gender effects entertained in this. adults tend to give much more details to boys. 
-more interactions with peers as you age. why? trapped with family and suddenly exposed to school, new people etc. 
-adults have a great influence. 
—--(IDK why Eden did that)
-good and bad, some in the collaboration are nice, some are dumb. this interaction with be impacted.
-effectiveness of collaboration varies with AGE and QUALITY of interaction with relative expertise of people working on the question, task difficulty and cultural background. 
Age:
-collaboration is a LATE achievement, just not good at in early on. 5 yr old and younger have difficulty collaborating, even when on familiar problems they’ve dealt with before or easy problems, still have difficulty. this stems from several sources. most of all, kids at this age highly limited in ability to ignore distracters. part of it comes from hard time focusing on different elements. also can’t use LANGUAGE sufficiently early on, so they can’t precisely communicate ideas which gets frustrating for them. 
CANT IGNORE DISTRACTORS AND DON’T HAVE PROPER LANGUAGE IS WHY THEY SUCK
-LEGO STUDY:
-novice starts shaking table and collapsing table. start throwing other with lego?? missed.
-quality of interaction:
-the quality of interaction is also important. even after fighting, its hard for them to collaborate, takes a long time to learn. 
-in general, kids who share responsibilities, engage in each others thinking, much more likely to benefit from collaboration. kids learn more from interacting with older siblings than other individuals the same age as siblings. tend to find that siblings offer more explanations to kids, more positive feedback. 
-have to display shared involvement, it fosters task performance. when we actively think about another’s perspective, both individuals will share common rep that they create together. this allows a bridge for different ways of tackling a problem, maybe a new way that neither of them initially knew that they can come up with together. they can abstract a problem. called ABSTRACT REPS. 
-relative expertise, most will benefit by working with more skilled peer, even in the lego studies, they get something out of it when the other person is more skilled. its ALSO benefits the skilled individual, helps them teach which helps them too. 
-at some point in dev, kids incredibly resistant to change and to change how they think. in this case, social interaction will NOT lead to —?
-when 2 partners have EQUAL skills, no expert no novice, there seems to be benefit from this. like 2 wrongs make a right. put their bad ideas together to come up with workable idea. 
-these findings suggest that conflicting views may trigger knowledge change, particularly in social interactions, even if both are completely incorrect. 
-important variables are FEEDBACK. telling them what they did right or wrong, will help them. if there’s no feedback, generally for any benefit to be shown, you have to have conflicting views to foster any change.
-some studies show the exact opposite. but we can still take out of this 
-science works this way. in 10 years, what we know now will be obsolete, because we get better at what we can measure with technological improvements**

task difficulty:
-easier tasks, collaboration tends to promote successful problem solving and successful learning. when the task is really close to what the kid can do/what they can do already (just within reach). 
-difficult tasks are too advanced, beyond existing knowledge base. when something is s far above you, collaboration will not have an effect. you can’t milk a pig. it sometimes even produces regression** puts us even further away from understanding.
-primary importance is RELATIVE CONFIDENCE. 
-simpler tasks, when both kids kind of know the correct answer, they’ll both be more confident than kids who are incorrect or don’t know the answer. so if one knows the answer and one doesn’t, the one that doesn’t will defer to the one that knows something. 
-they follow the lead of the person who has more confidence in their answer.
-hard tasks, when no one knows what they’re doing, one might be full of false confidence/vabrato, and the other child will follow their lead. both don’t know, but just follow the one who acts like they’re confident. therefore more advanced students who understand will regress and go with the one who is confident even though they’re wrong. 
-cultural norms: indians and european americans? task involved board game with dead ends. kids had to plan useful route without hitting dead ends. some were taught part of the problem or given a hint. these kids then worked with younger kids who were novices. in this study, there were therefore teachers and learners. the Navaho, don’t care about speed*. they don’t care to go slow. they value individual autonomy as well as cooperation** therefore navaho teachers and learners interact in specific ways, unlike US. leads the learners to spend more time doing task properly. spend more time planning. none of the teachers tended to push them to make moves. this resulted in fewer errors than US kids. 
-guided participation in cultural activities
. rojeff et al.? introduced with respect to CULTURES. culturally valued activity that all culture has. basically their theoretical framework focused on 2 ideas 1)that kids behaviour is guided by others and 2) that kids participate in activities, routinely practiced and valued in societies/communities.
 guided participation can include specific instructions, non explicit/verbal instructions (e.g showing what to do) and can be displayed in kids observing and doing everyday activities by watching peers. 
-things like getting dressed. how did we learn this? watching others. 
-in general, US children tend to be segregated from adults social and economic worlds. were not spoken to about money, mortgages etc. same with social, e.g. kids table. 
-therefore when we segregate, many opportunities for learning take place in formal schooling. where we learn about how to balance a cheque book. in many parts of the world, they have more integrated cultures where kids are routinely integrated in social and financial lives of their parents. in this case, they have many opportunities to learn just by watching day to day activities. 
-rogef cross cultural research: looked at 4 communities, 2 segregated and 2 integrated. segregated were URBAN MIDDLE CLASS, salt lake city utah and a place in turkey. the 2 integrated were a Mayan community in mexico/guatemala and tidal village in india.
-observed toddlers and caregivers performing various activities ,some things were the same across cultures. social interactions, when people are interacting, the whole point is to share a meaning in all 4 countries or intersubjectivity. all cultures adjusted their way of interacting with time. 
-adults tended to structure most of the interaction. segregated communities have diff interactions, tend to be structured by adult only. adults tend to provide explicit instructions and they help to manage the motivation of kids they assist/interact with. how can we manage motivation? praise, and incentives. 
-integrated are diff. in these, kids took n much greater responsibility for interaction. tended to observe what adults tried to show them and then wanted to join in. caregivers supported this. these parents tended to use NON verbal ways of explaining, giving hints, letting them watch then take over etc.
-this will for sure be a q on exam. she loves this study. they interpret their data really well. 
-they believe that the different between integrated and segregated and how they manifest guided participation is result of attention diff
-because in integrated communities, found in general the kids and caregivers were more likely to attend to the same things. and attend to more than one thing at a time. 
-segregated tend to focus on one thing at a time, multitasking works better, so these people (integrated) perform better.Their hypoth to explain this is that when we observe multiple events simultaneously, it helps us to learn to manage our attention. when we focus on one at a time, we don’t have to manage attention. this has long term implications. it will affect kids for the rest of their lives. a good system used constantly and can pull in much more info. another part of this study.
 took Mayan moms, and gave them extensive formal education experience. found that these women organized their interactions differently and treat their kids differently after. they did a jigsaw puzzle and moms tend to work with 3 of their kids and watch how they work. amen with lots of school were more likely to suggest a division of labor approach. more likely to DIRECT kids on what to do next EXPLICITLY. and what to do was always indicated by mom. mayan women who had very little formal education work with their kids as a unit. were not allocating what to do but worked together more communally. the proposals for what to do next was usually from the mom but just as often from the oldest child and the mom accepted this. why? because not just being dictated to. 
-experience with hierarchal social structure system such as formal education influences how mom interacts at that point. interaction is an almost better fashion for kids to learn without education because kids get more out of experience when they’re not being dictated to. 

-language as a psychological tool. 
language is the most important psychological tool, for 3 reasons.
-1)language in an integral component for most forms of interaction. when you see someone you know, you don’t sniff each other, you talk/say hi. 
-2)guided participation and instructed learning as well as collaboration are all because of language. when we instruct learning, were telling them what to do next. difficult to collaborate without language. guided participation usually uses language. its a way in which social interactions can result in learning. 
-3)people use language as a means of regulating their own behaviors. when you use your inner voice and talk to yourself, we use language in our thoughts. when we problem solve, kids use private speech and talk to themselves through the task. 
-structures of language appear to influence our habitual patterns of thought. even in tasks that DONT require language at all, how language organizes our brain impacts our thought. 

-linguistic regulation of behaviour. phenomenon called private speech, where kids frequently talk out loud to themselves. do this even more when task is difficult, to talk them though doing it.
-vygotsky viewed this as a manifestation of kids using language to regulate their behaviour. We know this cause they use less for easy task.
-less for easy task. this is REGULATING YOUR BEHAVIOUR!!******* this helps them stay focused. less inclination for distraction. 
-eventually this speech becomes internalized. 
-therefore much thought is actually internalized language. 
-language and thought: if thought consists of internal language, then the characteristics of any one language will influence how an individual thinks. 
-the linguistic relativity hypothesis: differences in how language cause different languages to encode information differently. it impacts how the speaker of that language thinks. 
-can language shape our thoughts? evidence that variations in language are associated with variations in performance of cognitive tasks that do not use language, showing language does indeed shape our thoughts.
-structural patterns in our language tend to give rise to habitual patterns of thought. this is shown in Levinson study, where they assessed Australian aboriginals and their language. their language is special and very different. spatial info in this aboriginal language is not linguistically encoded using words to describe things relative to your body. they have no proximal types of words that express right or left according to you. all by N,S,E,W its not proximal to them, its proximal to the world. spatial info is not linguistically encoded using proximal to your body, but ABSOLUTE orientation (relative si focused on us) they use world coordinates in general. 
-they examined a NON linguistic task. had a bunch of toy figures arranged in a certain way in one room. then individuals were taken to a second room and seated at a new table facing opposite direction of first room. then given figures and asked to arrange them the same as they saw in the first room. these Australian abolriginals tended to arrange figures in absolute terms, so if a cow faced east in one room, it faced east in the second as well.
-Dutch kids used relative terms. tended to arrange relative to their own bodies, so if the cow was on their right side, so it would be this way  in the second room too. 
-excessive dev change, changes as we age and become more flint, more social experiences.

CHAP 5:
- a 4 month old baby can tell the difference between sound tracks and what recordings they match
-play 2 visuals on a screen and they look at the screen longer that matches the sound track that plays in the background
-this tells us about perception. they have good perception at such an early age even before experience with videos. 
-a lot of this is based o Elizabeth Spelke’s work
-she’s the reason we know that infants are much more competent 
-she assessed 24 infants and 23 of the infants did this. 
-in the first half of the year, infants can connect sights and sounds well. these are our TWO primary senses as humans. incredible visual system. but it takes a long time to fully set up. we don’t need eyes in the womb. it can’t really bloom until you come out of the womb. 
-despite the visual system taking time to come online properly, the other senses are ready almost the day we come out of the womb.
-even newborns can perceive. MANY studies show this.
-one of the purpose of perception is to guide action. we need to bring in info from the env, make a decision based on this info, then act. 
-perception and action are linked at birth.
-not only does perception provide info about the environment, but when we act, e.g crawling, you learn even more about the env. 
-perception in human nature, genes interact w env. they create and fine tune sensory systems. initially, the empiricists like don locke basically thought that we came in the world completely ill equipped for perception. believed we saw the world as jet a bunch of lines and spots. this impoverished initial endowment caused William James to think kids saw buzzing confusion and with fine tuning we start to make sense of the world. 
-hypothesized perceptual abilities are essential to survival and are built in. evolution won’t screw around with something so critical for us. survival requires that animals act based on perception. actions are guided by perception. 
-also emphasized importance of learning. a lot is innate but we have room to learn and improve our senses. 
-perceptual dev required both biological and experience factors and almost all subsequent research since Gibsons studies confirmed this view.
-people are biologically prepared to perceive the world. most capacities are present but experience contributes to the development of these skills. 
-perception and action are completely linked. we can’t tease them apart. even a young infant, when they see you roll a ball, they often reach for it, they’ll reach out to where they anticipate it will stop. evidence for this at neurophysiologic level as well as behavioural level.
-at neurophysiologic level, VS includes 2 subsystems: the VENTRAL system, carries visual info from occipital cortex to temporal cortex. this visual info is used for recognition and for giving us a representation of what were seeing in our visual field. its central for recognition and representation. 
-the DORSAL subsystem carries info from occipital lobe/visual cortex through parietal cortex. specialized for using what we see for guiding our actions. both systems are completely functional within first 6 months of life. this is how important this linkage is. 
-true for every mobile organism! an animal that moves. plants don’t need perception. only needed for movement. need to recognize what’s going on in env. 
-animals, in particular, we need our senses to find food or prey or to avoid predation. 
-task of perception: the best one for humans is vision, but other animals have different ones depending on their env, ex. smells for dogs. more of the cortex is made for smelling. our visual cortex is enormous because we have such superior vision. 
-we have to identify and locate. That’s key to our survival. 
-attending involves determining if its worth using our resources for. 
-all these functions are performed with the goal in mind to control and guide our action. give us the best info we can get and we will make a decision. 
-e.g hear a loud noise behind you. you will look/turn around/attend. then you will identify what it is. 
-humans rely heavily on vision.
-next sense is audition. we have very good hearing. so most research in perception focuses on these 2.


-to understand vision, you need to understand anatomy of the eye. 
-photons of light bounce off everything around us. perception originates from light hitting the retina, but the eye is actually an inside out structure. lens focuses light that it can hit the retina thats all the way at the back. light has to travel through many layers of the eye before it hits cells of the visual system.
-the retina has cells that form axons, and this is the optic nerve.
-lens bending light (accommodation)
-cones are colour vision cells. they require a lot/intense stimulation. involved in daytime vision as well as colour vision.
-rods are very responsive in even dim conditions. therefore responsible for night vision. 
-cats have a lot of rods and are very good at night vision. were more adapted for day/colour vision. 
-rods are located in a different part of the retina. in PERIPHERAL areas, why we have very good peripheral vision at NIGHT.
-cones tend to be collected in center of the retina. 
-optic nerve looks WHITE, all axons.
-the retina is part of the brain, rather than the eye. 
-ganglion cells collect info and deliver it to cortical and subcortical structures?
-goes to visual cortex/occipital lobe. this registers that you SEE SOMETHING. but your brain/cortex is filling in blanks, based on LTM, based on what you think you should be seeing. 
-this is the best guess that we can put from our past with new info on what we see.
-experimental methodology to study vision exploded 30-40 years ago. but this was useless to study babies. babies can’t describe how they see the world and babies are bad at following instructions, so this rules out almost all conventional methods. but scientists developed 2 important paradigms to work around this.
1) Preferential looking paradigm: 2 pictures/objects that are identical except for one thing. display them side by side. if baby looks more at one than the other, this means they notice the difference. 
-ex: hold up a red ball, red ball, then a grey ball, they’ll look more at the grey one.
2) Habituation: very similar. babies look more at what interests them. when not interested, they look away. meaning they obviously perceive a difference in items/pictures if they can do this.

-visual patterns, from day they’re born, will prefer to look at some things over others. these preferences are crucial and built in by nature. we learn other preferences with experience. when you prefer something, that actually makes cognitive growth happen faster. how can this happen? if you focus on a preference, why would cog activity be improved? stimulation. your using the system. so nature knows what we prefer to produce these cognitive changes in growth.
-cognitive growth is more rapid if we attend to informative parts of our environment. focusing is the whole point of encoding.
-Cohen did many studies in this. found important distinction between attention getting stimuli (things that grab attention) and attention holding stimuli, things that maintain attention. 
-in general, gross physical characteristics attract our initial attention. flashy things, sparkles etc. MEANINGFULNESS determines if our attention will persist. 
-in general, things that grab our attention when were young, grab our attention when old.
-BUT attention HOLDING properties change greatly with age. this means that meaningfulness changes as we learn and experience.
-in all humans, movement is the thing that grabs our attention. why are we so sensitive to movement? what sustains this attention. 
-kids are just not sure about meaningfulness. 

Orienting response:
-hear a loud noise like a car horn that you’re not expecting it triggers an orienting response which is evolutionary to keep you alive. cognition doesn’t matter. you’re not cognitively processing if its dangerous or not.
-flashes of light do the same thing. we orient attention BEFORE identifying and REACT before identifying what it is. the orienting reflex is there at BIRTH. nature doesn’t want to wait for your cognitive system before you run out of the way of a car. some events require immediate action and can’t wait for cognitive processing.
-this reflex can be controlled cortically as well as sub cortically. why is this possible? 
-what we see for a lot of things is that we have subcortical control very early and then when its ready the cortical area takes over.
-encephalic baby: babies with NO CORTEX. they show an orienting response when presented with novel stimuli. and they show habituation. they get bored with repetitive stimuli. 
-this tells us that the cortex is not needed for orienting response or habituation.
-subcortical can mediate these functions sufficiently. 
-these babies can be precocious, they can be as good as a 2 month old baby at 1month. this shows that cortex can actually HINDER us. it actually HINDERS the orienting response. nature wants subcortical structures until cortex can properly take over. 

-we can actually look at something while attending to something else, called COVERT ATTENTION. babies can do this. 
-when diamond popped up on screen, it meant a pinwheel would appear 1/2 a second later on the other side of the monitor. exposure to the diamond was too brief that kids couldn’t move their eyes to look at it directly, so they rarely looked at the side with the diamond. but when it showed up, they looked to the side where the pinwheel was. this shows they have covert abilities. attending to side with diamond, but weren’t directly looking at it. 

-scanning: jerky. but smooth’s out as we age. scanning can be controlled cortically as well as sub cortically. so where does the early jerky scanning come from? maybe cortex is sticking its nose in before its ready. when cortex is fully connected and working, we have smooth scanning.
-the visual cortex is invoked as well as superior colliculus. this subcortical structure is almost fully mature at birth. therefore it plays a much larger role in directing our attention in scanning early on especially during first few months. 
-the evidence for this is basically that we know the cortex is incredibly immature early on, especially visual cortex.
-how do we examine this? ??missed..won’t show a lot of synaptic vesicles. won’t see any of these in immature cells. why? you’re not making neurotransmitter. 
-midbrain structures are well developed at birth. not many changes post birth. we know these structures have attentional functions, because if you don’t have these you can’t attend. 
-as the cortex matures, our attentional skills improve greatly. this should tell you that the subcortical structure can control function early on but you need the cortex to have perfect function. 
-we know that attentional tasks trigger citation and they trigger metabolic activity in cortical areas, especially parietal lobe. when we measure metabolic activity changes, this means that metabolites are broken down NT’s. these are products of the breakdown which indicates how heavily the structure is working***
-all these lines of evidence converge to suggest that there’s a shift from subcortical control to cortical dominance**

Task of perception:
-to first attend, then identify then localize in regard to where you are

How to attend:
-we have expectations. ex jogging and you knew there was a potential for a bear, so you’re more attentive to this. 
-there are many qualities that hold our 
-stimulus complexity is one quality that holds this
-what happens when you under stimulate a baby? the brain won’t develop as it should. over stimulate can impair dev. infants that prefer moderate amounts of stimulation.
-study: gave babies moderate light intensity conditions, bright conditions, and dim conditions. at 2 days old, babies tended to prefer MODERATE brightness. BUT when they did a LOUD noise right b4 this, they then preferred DIM light. so this means we can only take in a certain amount of stimulation, and they then adjust to what they prefer. 

Maurer study: suggested infants prefer moderate forms of stimulation to control whets coming in. also prefer moderate complexity. this preference changes with age. 
-developed moderate discrepancy hypotheses: the infants are most interested in objects and events that are JUST ABOVE their understanding/knowledge. 
-as kids grow, start to prefer more and more complex stimuli, 3 week old prefers 2x2 checker board, but at 14 weeks, prefer 8x8 checkerboard. 
-therefore its believed that infants are programmed toward material just above our understanding, which is how we thrive and develop. drawn to slightly more sophisticated forms of info.
-expectations: when you roll a ball for a baby at this age 3mo., they reach out to where they think it will go. shows they have expectations already in life.
-at 3 mo, kids have expectations about where interesting things will happen. 

Identifying of objects:
-specially well equipped to identify evolutionarily important forms of stimulation. why is this built in? why do people fear movement of a snake? good strategy for evolution to build. important stimuli for our survival. humans exceptional at identifying FACES and human MOTION. 
-visual acuity: need to modify this to accommodate babies, can’t read letters yet, but we can examine their preferences readily, by habituation and preferential looking paradigm. 
-almost all infants tend to prefer black and white stripes over neutral grey backgrounds. why? more going on. this improves greatly with age. we prefer more and more complex stripes as we age. evidence for this: 
-if used to seeing horizontal bars only in env, have trouble seeing vertical bars.
-city kids have amazing ability to see 90 degree angles, why? buildings everywhere. country are good at all others except this because they’re not exposed to it often.
-cataract babies are a perfect way to study this. cataracts prevent visual input from entering the brain. if a baby has this they must be removed by 6 months, very important at this stage for training kids to see. 
-if a baby has these removed and has contacts put in, immediately post surgery they are no better than newborns, but one hour later, they’re incredible, much better than newborns. one hour of environmental stimulation can improve acuity greatly.
-visual acuity is RAPID! and it continues to improve after this. therefore experience is crucial for dev of acuity. the cells have to learn how to function.
-Motion: our attention as humans, and animals too, are attentive to moving objects. this is for survival purposes, sexual partners, predators etc all move. 
-even newborns can see motion. if whatever is moving is big and slow enough, they can see it. they don’t track smoothly at first, which comes with dev of the brain, they develop smooth when they can SUSTAIN ATTENTION. which tells you that the area responsible for smooth tracking is involved in attention. we need to find food, mates, etc we need to understand human motion, and humans move differently than everyone else. motion attracts our attention for many reasons, inc survival value, motion holds our attention and helps us identify what were seeing.
Color: colour vision is based on responses of cells to light. we can see 400-700nm long wavelengths. were limited to an extent, were specialized in these, but we can’t see others like infrared, some animals can. 
-when we see colour, we categorize it, like every other culture does. newborns can discriminate colors earlier than they can actually name colors. how can we know this? Proof: habituation with changes in colour. Children can categorize before they can even name colors because they habituate to color’s. 
-only cones fire in response to specific wavelengths therefore biological makeup is critical here.
social perception: we need to read people well. this is one key to understanding people. during first months, babies prefer faces to almost every other object. nature has given them this predisposition because this is most important to babies. faces are special, babies will follow a moving face more than any other object. this is innate because we need this.
-tendency to track moving faces starts to decline at 4-6 weeks. this is the same time that we see a lot of functions being controlled by subcortical and taken over by cortical. therefore subcortical mechanisms are believed to be responsible for early visual tracking of faces and as cortex connects it starts to take over this fcn. when it has enough practice from experience, it will take over. Subcortical has something to do with tracking faces but when cortex comes in it starts to decline so the subcortical had something to do with it. 
-12-36 hours old prefer moms face to all others. by 6 mo, quite good at distinguishing different faces.
-when expose them to novel faces, they recover behaviour? can readily tell difference between monkey faces. 
-at 9 mo, we lose the ability to differentiate monkey faces. because enough experience with only humans. 
-babies prefer attractive faces, even if mom is ugly. after seeing many faces, they form a composite in their mind of the best features. they can do this for different races/ethnicities. men and women, know what’s attractive in each and can do this with other babies too, know which ones are attractive. data suggests that they form a prototype from what they see in their life and they get an average. they get better at this with age because they have more experience.
-cataracts baby deprived of input fro 2-6 mo show defects in face perception. 
-humans are attracted to human motion vs other primates motion. this is natures way to show us were human and we learn from other humans and we specialize in human-like activities.
-knowledge: 
-nitam et al: 3 types of knowledge that influence how infants perceive. 
-babies have CONFIGURAL knowledge, (drawn flat, they know the ball is in front of the rectangle) this is due to experience, happens more in real life than 3 separate pieces.
-also have physical knowledge: have understanding of gravity. a rectangle with a ball sticking out the top right corner, if its real, must be attached because otherwise the ball would fall. 
-final type is experiential knowledge: rarely see a ball attached to a rectangle in real life, so they assume it is 2 things (drawn on the bottom, not standing up unlike pref example)
-by 5 mo, infants can readily use con figural and experiential forms of knowledge. by 8 mo, can readily use physical. why does this take a bit longer? its more complex. 

Localization:
-direction is relatively easy for us to perceive, but distance is trickier, we need to do eye tricks. need to take 2d rep and turn it into 3d rep experience. even babies 1-2 days old, can perceive distance. its built in. 
-monocular cues, some rely on motion and some rely on stationary info. ones that involve motion, as objects approach, fill more of our visual field, this is called VISUAL EXPANSION. when we move our head, such as in orienting response, retinal images of CLOSER objects appear to move FASTER. called MOTION PARALLAX
-the last motion clue is OCCLUSION. when an object moves in front of another, the closer one occludes part of the more distant object. 
-infants use all these during first few months of life. good at judge of distance
-at 6-7 months, start to INFER distance, now because they have enough experience.
-to infer depth, we use pictorial depth cues. can be things like relative size, when something is bigger in VS it covers more area on retina. texture is also important, if something is closer we can detect its texture much more readily.
-interposition works like occlusion. something closer blocks more of your field. like occlusion for stationary objects.
-ability to use these cues to infer distance develops 5-7 months, we need experience before you can fine tune experience. 

Binocular cues:
-both eyes.
-want to be a few centimeters away, natures done this so we can get info by comparing the 2 visual fields compared.
-the visual we experience is a pattern of stimulation that impinges on our eyes. when looking at something using both eyes, brain gets diff image on both of the eyes and then combines them, called RETINAL DISPARITY. it lets us estimate how far away something is.
-STEREOPSIS: ability to perceive depth solely based on retinal disparity. comes around 4 mo. very SUDDEN. this coincides with appearance of SEGREGATION of visual pathways (dorsal and ventral) *** when they start to bring in different/segregated info, can start this, go to different cells, before 4 months, it was all the same. 
-when segregated, info arrives in different cellos and binocular cells which control info from both eyes
-brain detects disparities and can infer depth. 
-this is highly genetic but experience matters as well. when we freeze the optic nerve, prevents experience from impacting the brain, stereopsis can be slowed down! almost a month! we can delay segregation of pathways by blocking experience.

Hearing:
-sound waves, collected by PINNA. then pass through ear canal where they eventually make tympanic membrane vibrate (aka ear drum). it vibrates in response intensity. causes 3 bones in inner ear to move. hammer first, followed by anvil and then stirrup. the movement of these compress the fluid in the cochlea.  membrane in cochlea, stretched all the way out, higher frequencies hit lower part etc. so based on which part, we experience different frequency. basilar membrane has hair cells under it that have the top of the hair embedded in vascular membrane and they have a shearing effect, they get pulled and we sense stimulation. so it moves according to frequency of sound we experience and based on that, certain cells will activate. 
Infant studies:
-how can we study hearing in babies? same as visual. habituation protocol. or preferential head turn paradigm, present sounds in 2 different areas, one to the left and one to the right of a speaker. they draw attention of baby by putting a noise by one of the speakers, or a blinking light. when they orient to speaker with blinking light, you can measure habituation, they’ll get bored of the same tens and switch for new tones. 
-compare the length of time that babies orient to specific sounds. we can then establish preferences and perceptual distinctions that babies can notice. 
-habituation, special pacifier, suck more rapidly on a pacifier when they are interested. when bored, they spit it out. 
-attending to sounds, babies are responsive to sound in the womb. this system works even before were born. heart rates change as well as preference.
-babies are attentive to some sounds than there. they prefer speech like sounds over pure tones (one frequency on basilar membrane). speech is a mixture of many, so they prefer this complexity. prefer between 1-3 hz which is perfect for language. babies predisposed to attend to info that helps them learn about other people. 
-babies have pref for native tongue but this develops with time and experience. babies also love to hear their name, nothing excites them like this does.

Identifying sounds:
-speech: increase when born, can speak any language but as we age we lose the ability to acquire new languages.
-the ability to discriminate sounds in other languages, and then we lose this by 10 years old, why they can’t learn new languages.
-3 year olds can identify and prefer mothers voice, even with only 12 post natal hours of experience with mom is enough to do this.
-expectant moms who read cat in the hat everyday for last 6 weeks of pregnancy, after birth, babies preferred that story over others, babies would suck and listen more to this than other stories.
-babies prefer familiar, shown by increased sucking rate.
-motherese: baby talking to a child ,extending vowels, higher frequency. babies prefer this over adult structure of speech. prefer this at 2 days old. nature prepares.
-auditory localization: babies print to sounds. do this by using inter-oral time diffs. fancy way of saying 2 ears, which gets the sound first. brain takes this into account to localize. 
-newborns are better are localizing sound than 2-3 months old. (INVERTED U shaped curve***, FUNCTION (y axis) vs AGE (x axis) at 2-3 months cortex takes over, but its not good yet, so this is why it declines at this age, but then gets better ronde again.
-assess babies for 4 months longitudinally every couple of weeks. 3-4 babies showed this inverted U shaped curve. 
------
Intersensory integration:
Purpose of perception is to make a chaotic work make sense, every species does this according to what they have to work with. We have an incredible visual and auditory system. To make sense of a confusing amount of info in our world, we receive different types of sensory stimulation, sensory receptors pick up what’s going on around us and we turn this into a coherent experience. Bouncing the ball is a coherent experience. We use our two best sensory systems, vision and auditory. This tells us a lot more if we just heard the ball bounce or just saw it bounce. If we can bring more modes into use it (more than one perceptual system) it tells us a more coherent story. 

Early perceptual scientists were interested whether 1)each sensory system develops independently and then become integrated and used together or 2)other option is that they develop in conjunction with each other. Piaget believed in 1) which was wrong. He believed that they dev independently and then we can put the systems together after they dev independently. 30-40 yrs of perception research tells us that the systems are interconnected at birth. Sight and audition are integrated from the moment were born. This intersensory  integration allows us to do all the functions of perception: 1)attend 2)identify 3)locate. 

Attending:
-use auditory info to locate something visual, like hearing a loud noise. We use auditory info to guide visual actions/attention/localization. The ORIENTING REFLEX promotes attention to moving objects. In our evolutionary history, moving objects are usually alive and they can be prey, threatening to us, or sexual mates. 

Bahrick:
He suggested that infant attention is especially attracted to information that is redundant. Its easier for us to pick up patterns when multiple senses are being stimulated. Therefore we learn much better using MULTIMODAL forms of info than UNIMODAL forms of info. Ex: rhythm learning, using a hammer to tap, so children can listen to this. They showed that children learned more effectively when they were presented BOTH auditory and visual stimulation of the hammer. This is more effective than doing them separately, either watching the hammer tap or just hearing the hammer tap. Its so important for humans cause our early preferences are FACES AND SPEECH. So when you watch a face speak it teaches you a lot more about language. You gain more from multi modal than unimodal. This multi modal is seen when we watch people talk, if we didn’t have this, learning language would be so hard for us. You do better if you can watch and listen simultaneously. 

Identifying objects and events; Spelke;Morrogiello et al:
4 months old match the appropriate sound track with the appropriate video. Because they are good at reading faces while listening to language. This shows integration of visual and audition. Elizabeth study: showed tactile sensation and visual connections. We use tactile and vision especially for identifying objects. Humans like multimodal. I4 months old were given 2 objects to explore in the study under a blanket, they couldn’t explore it visually, they had to manually manipulate the objects. One of the object was 2 rings connected by a rigid stick, the second object was 2 rings connected by a flexible band. When children are exploring using MANUAL they hold the 2 rings and pull, the stick would be a lot diff from rubber band. They don’t touch stick or rubber band, they infer what’s going on by pulling the rings together or apart. Once they habituate to ONE of these objects (either rubber or rigid stick), they’re shown both after. Experience with one of the objects but then in test phase they’re showed both. They looked at object they never touched b4. If the kid was in the stick group, when given both stick and rubber in test phase they focused on rubber band group. This tells us they notice a difference. They inferred what type of object they played with and focused their attention on novel object. They love novelty. Even though most of the children never actually touched the stick or band they knew what was going on. 
Next step in the series of studies was whether visual experience promotes or hinders manual exploration abilities. How do we perfectly test this? Blind people. MORROGIELLO ET AL did this experiment, they compared congenitally blind individuals 3-8 yr olds with sighted 3-8 yr olds who were blindfolded. The blind people WERENT better at this. The BLIND and BLINDFOLDED were EQUALLY skillful at manual manipulation and identifying the object. This study did show that whether you can see or not doesn’t matter. AGE matters. Older children are much better at this than younger children. Manual exploration increases with age cause the more you use it the better it is. Improvements to our general cognitive abilities as well as our sensory motor system. Our brain gets better organized. Visual experience doesn’t matter at all (proof: blind vs. normal). its just our sophisticated way of thinking at OLDER AGES and MOTOR improvements

Locating; moving room:
Studies of infants auditory localization indicate that vision and audition are coordinated the day were born. EVOLUTIONARY adaptation. Even newborns have an orienting reflex at birth. Location in space, finding out where we are spatially requires integration of multiple senses. There’s no spatial specific area in the brain. Vestibular system control is how we keep our balance. Both VISION AND VESTIBULAR info are required for maintaining our posture. Best way to study this is in a moving room. Stationary floor but walls and ceiling move. Infants who have just learnt to stand will sway or stagger, this is because they have to adjust their posture in response to the visual input. Visual and vestibular systems are integrated and particularly control are localization of body with space. TABLE 5.2 for recap of all perceptual capacities, one thing that should stand out is that HEARING is online the day WERE BORN. The auditory system is the FASTEST dev system. It develops more rapidly than any other system. Intersensory integration: we need vision for most forms of intersensory integration so is vision delayed we cant combine multi modal states. Auditory is important for language, helps with cognitive development. Does hearing stop developing when were born? No. there’s a huge time where we refine the hearing system as we gain experience. But hearing is strikingly advanced for some reason in humans. 

Perception and action

Perception guides action; locomotion
-perception guides our actions but then actions generate more perceptual info for us. Sensory motor types of info. Perception guides action. We need perception to control things like: our posture, to obtain food, nourishment, sex and to avoid danger. Infants when they hear something in a pitch black room, they reach for the noise. Shows sensory motor system is impacted by auditory system. So they use auditory to guide physical action. 
Locomotion: Our brains evolved to support locomotion. Were locomotive species. we use perceptual info to guide our voluntary or involuntary movements. Infants who have perceptual impairments show great delays in motor dev. Perceptual impairments: blind and deaf individuals. Blinds have difficulty with balance and posture control and importantly they show great delays for motor milestone (walking, crawling). Milestones in life are useful to tell us when something is wrong, if we don’t get to a milestone on time. Deaf children are also delayed in reaching these milestones and are delayed in execution of motor movements. If you asked them to reach straight to grab a cup they will do it slower than non deaf individuals. Our best senses (vision and audition) are the most INFORMATIVE of multimodal experiences. 

Actions generate perceptual info
When we move our head when there’s a loud noise and we have an orienting reflex. When we move our head our visual system is looking and our auditory system when turning makes it louder and less loud in other ear. This is disparity. The closer ear hears it faster and louder, so brain processes that and takes the info from weaker side and takes longer from sound waves to get into further ear. So brain takes that and figures out where its located in space. This disparity generates more perceptual info for auditory system. Most of brain function is comparing 2 sources, 2 eyes or 2 ears. This disparity is crucial for auditory localization
Exploratory movements
moving in space generates info that allows us to identify objects. These are EXPLORATORY MOVEMENTS. The purpose is to generate perceptual info. We don’t do exploratory movements unless we need perceptual info. Infants were studied and presented with a situation that required them to NEED perceptual info to tackle. They had to chose a course of action based on perceptual info. DESENING SLOPE STUDY: infants have to learn about slopes and it maters because if you fall down a shallow slope nothing will happen but if baby falls horrible deep slope its bad. We have this fear of heights build into us. This descending slope, children have options on how to get DOWN that slope, they can 1)crawl, 2)slide, 3)backdown. To make their decision they noticed that infants gather info using exploratory movements. They touch the slope, putting bums on the end and rocking (gives them a better idea of what the angle might be). The more exploratory movements the child made the DEEPER the slope, for shallow they hardly did any. For DEEP or excessive slope they did  a lot more movements because the consequences are more severe for the deeper slope. 

Heavy jacket effect
They next did the HEAVY JACKET part of study, if you get shot the bullet bounces off. When they put this on babies. Their ability to identify perceptual dev is much harder. This is upsetting for kids. With the heavy jacket study, infants made HORRIBLE decision. These poor decisions resulted from not letting them make useful perceptual info. ??????????


Needham et al
-improvements in motor skills as we age. Cells are being stimulated more as we age. This allows us new ways to explore our environment. NEEDHAM showed infants with strong object exploratory skills are much better at gathering info about objects. Information that importantly helped them learn. 

Onset of crawling
The onset of crawling is a huge benchmark in child dev, its linked to many changes that were talking about now. Where we can start crawling we can start feeding from info of crawling, not stuck in one spot anymore. Crawling is linked to imp changes in many domains of cognition. 1)social skills 2)cog skills 3)perceptual skills are all impacted by CRAWLING. Crawlers showed better perceptual skills than non crawlers. Crawlers make more postural adjustments in moving room than non crawlers because they have experience of movement. They are more responsive to vestibular forms of info. They also attend to more distant objects than non crawlers. They can see things well behind them, non crawlers is hard for them to see distant objects. Gains in locomotors systems are linked to imp changes of hat infants can now attend to. When they were stuck in a high chair they can only attend to what’s in front of the, 

Visual cliff
A visual cliff study is an optical illusion where half looks like a very shallow slope and half very deep scary slope. 7 month olds who are crawlers refuse to go over the visual cliff when mom tells them to go. They no going over a cliff is dangerous, they had a lot of experience so they know its dangerous. Crawlers have a heart rate response when mom is begging them to cross cliff. PRECRAWLERs when mom wants them to cross they cross and have no heart rate reaction. Key differences: is SELF GENERATED LOCOMOTION, not crawling per say. PRE CRAWLERS who were given 40 hrs of training in a walker. When they were given this training, their heart rate inc when given visual task and refused to go over, even just 40 hrs of experience of moving yourself around space are enough experience. With experience we learn FEAR so we can stay alive (evolution). We should fear heights, all animals that show locomotion fear heights. We learn from our experience, fear of heights is wired into us. Any moving animal will learn to avoid cliffs.


Campos et al
Babies who are always carried by their parents (visual and aud system is opposite to what they should be experiencing) showed the difference of locomotion and being carried around is that perceptual systems don’t match, vision and auditory are going in different ways. Visual, vestibular and somatosensory doesn’t make sense to them and it hinders their learning about their environment, so you have to make them walk. Especially babies who are carried over the shoulder, the visual system is working in the opposite way. Carried infants cannot generate consistent expectations which are required for us to learn. We learn by: REPETITION. You cant learn from being carried around. 

CHAPTER 6: LANGUAGE DEV.

First uses- communicate meaning, cryptic, internally motivated:
Children’s first use of language is MOM, mom has everything, she’s your primary source of care giving. The next thing is 2 word sentences want juice. Children first use language to communicate MEANING only. They don’t put adjectives or anything. These initial sentences are CRYPTIC (bare bones, what they need to communicate). They include only the essentials, no fancy crap. Language seems to be INTERNALLY motivated. Very few things are internally motivated. Thirsty, hungry. When we have this need to learn language tells us we have an internal motivation. All children want to master communication. Children will talk and talk and talk whether you’re in the room, they are practicing and having thoughts. We engage in a  variety of mental activities, like MEMORY that enable is to comprehend and use speech

Tool: meaning vs no meaning:
Our well dev. Aud system is crucial for this. Most of our ability to acquire language so rwdily is cuz of our great aud system. This aud perceptual skill and chidren built in capacity to imitate helps us master language.memory also helps, memory comes whne we try to remember grammatical structures. Therefore language is a tool for adaption to a complex social world. Expressing meaning is critical for this. Sentences that express intended meaning have adapted value even unpretty ones like :want juice. It has an adaptive fcn, he will get juice which will keep him alive. So even mis prounced words, bad grammer, if you van get the MEANING, it has an adaptive value. People who have perfect frammatical skills don’t always have a meaning, we should have a point to communicate but humans talk about nothing a lot of times. Even if we are gramaticaly correct, if we have no meaning its NOT ADAPTIVE, doesn’t adapt survival. Sentences that express no meaning are not adaptive even if theyre pretty’s entence.
This internal motivation to learn is reinforced by the people around us. Parents want infant to communicate so that you can get into their brain more than you would. 
Evolution: 
Language was constructed by humans and has evolved to make it easier for children to learn. This has been going on for 6 million years. Every language has its own level of complexity, difficult, yet we can learn it. Children can learn their native language if they are around people, you don’t have to instruct them. 

GENERAL ISSUES
Is language special?
 Yes. Language is very special. No other species use language. COCO used language to get food. Taught monkey to talk.	
Chomsky; language organ with universal grammar built in:
CHOMSKY said its so special that we need to have a language organ. He believed no other explanation can state how easily we learn it. Without this language organ, Chomsky said language is too complex, inconsistent and complicated to possibly learn as readily as we do. He means that by being special, its not like any other learning system indentified. Something special about language. Language is nothing like imitation, reinforcement. We can form sentence that we never heard before (not imitation). Its so abstract that we can use different combinations of words to say the same thing. He believed that this hypothetical organ had built in UNIVERSAL GRAMMER. It knew all grammer for all languages. This innate universal grammer allowed individuals to recognize and use language quickly. Cause its built in to us. New research shows this isn’t the case. Other theories believe that yes it is special, better than all cog capacity but it doesn’t appear that an organ has all this grammer inside. We just learn it well
MacWhinney; evolution
Mac is one of these theorists. He noted that the capacity to learn language has evolved over 6 million years. During this time, evolution has occurred in several areas of the brain. Several brain structures have evolved to support language. Our other cog capacities are hard to train but for some reason language is easier. Our society has evolved we use language, the social system of primate groups has also evolved so when were interacting with another member of our species, we both evolve together, we will change based on SOCIALIZATION. Language learning has evolved from an interplay of neural changes in CNS as well as SOCIAL changes that have occurred over historical time. 
Evidence language is special:
NOT LIKE ANY OTHER COG CAPCITY WE HAVE OR GENERAL FORMS OF LEARNING. Well talk about why its so special next class 

LECTURE 12- NOTES:

· Language is special because it is self-motivating. All children have a desire to communicate (even primates), but it is more intense in human beings. We are the only species that communicate without thinking about survival (we thinking about abstract thoughts). Most children at about 3-4 just talk about nothing sometimes (they do this because they are practicing). Children learn their proper grammar themselves (you don’t need to correct them when they just talk shit/yammer). If you correct them each time it can affect their self-esteem. Learning grammar is an internal thing. Young children abandon immature forms when they realize they are immature (so they start using more mature forms of grammar). Therefore, motivation cannot be attributed to the desire to communicate. Language is a drive just like thirst, sex, etc. The third way that language is special is evident in the relationship with disorders of thinking, such as down syndrome/William syndrome/ Both of these syndromes result with very low IQs (retarded), but their languages vary greatly. Williams syndrome people speak very well you wouldn’t even know they have a disorder (they score much higher on language tests than their IQ would suggest). However, adolescents with down syndrome cant speak well (you will know they have a disorder), but they do very well on Piagetian tasks (conservation, class inclusion, etc.), whereas William syndrome people cant do these tasks well. Both disorders are disorders of thought (less clear thinking skills than normal people). However, we can show improvement in language. Language and thought are complexity interdependent but distinct. Thought and language are related but sometimes they can be separable. 
· Biological basis: A language organ, like Chomsky said, would be found using tests such as searching for a language organ that is activated. WE need to see particular changes in experimentation, we need to find a site that only responds when we are listening or using language. This activity must correlate with language skills. The more language we use the more that region should light up. If an organ is involved with learning language, it should change with experience (plasticity). Brain changing should occur in response to repetition and our environment. 
· If Language is a distinct anatomical base, then one particular area or blood flow should light up. The most dominant area identified is the middle of the left hemisphere. In particular, these places are called Broca’s or Wernicke’s areas. Patients with damage in these regions impact language more than anything else (more than areas in the cortex, and more than on the same side areas of the right hemisphere). This is true for people who use sign language. This is not limited to speech. 
· Words that have a specific grammatical function (ex: the) are processed in different areas of the brain than content words (ex: dog). When we read words that have more of a grammatical function (ex: the), the brain’s electrical response peaks after a second that the word is read, and the maximum reaction (most activity) occurs at the front of the temporal lobe at the front of the left hemisphere (for most people  right handed). When we read words that have content (ex: dog) as a function, words peak at a half a second with a maximum response in the rear of both temporal lobes. We are getting content words from LTM. Grammatical words only have this effect if we have mastered grammar. 8,13, and adult deaf individuals, those with grammatical knowledge (doesn’t matter what age) tend to show the distinctive response mentioned above about grammatical words. Those with limited grammatical knowledge do not show this grammatical effect. The fact the grammatical words are processed primarily at the front of the left temporal lobe is evidence for localization of particular linguistic functions. Left-handed individuals mostly do not show lateralization; therefore they wouldn’t show this grammatical word effect. In left hand individuals, language processes occur on both sides or in the right hemisphere. This suggests that handedness might be impacted by language and our brains propensity to focus language on the left side. The left hemisphere in most individuals is specialized in language activity. The right gets more of a gestalt, whereas the left is more analytic. 
· Early damage to the left hemisphere: if language is set up in the left hemisphere and you lose that hemisphere (seizure  cells cant stop firing), the treatment is to get that side removes before the damage results in the rest of the brain (so it is better to have one half in tact and remove the other half completely). Early damage is hard to detect. When we remove the left side of the brain before the age of 6 months or a year, language will go set up shop in the right hemisphere and their language skills will be just as good as anyone else. Language is so important that it will change hemispheres in order to preserve language and take the same areas in the right hemisphere. If this happens it cannot support spatial functions (but this is easier for humans to live with than language problems). Anything that releases glutamate will induce seizures. This is a critical point where the brain is plastic enough to set up language on the right hemisphere. This suggests that the left hemisphere is better for processing language and that the brain prefers this hemisphere. The genetics of the left hemisphere are believed to be a little different than the right hemisphere. We know from these studies that language will take over because it is so important 
· [bookmark: _GoBack]Phonology is the understanding of sounds. Infants know a lot of sounds even before they know how to speak. They can distinguish between very similar sounds (such as “ba” and “pa”) as young as 2 months. This is based on experience. At about 2 days of age, babies prefer their native language. They can form the sounds from their native language (this knowledge is critical for them to acquire their own language). This helps them identify specific words in a particular speech pattern. This makes children more likely to extract certain words. Infants do this by frequency detection because it is the only thing they have to work with (they notice patterns). They can extract statistical information to identify specific words or parts of words. This improves their acquisition of language very well. They are effective at tracking probabilistic features from the language input they receive from people around them. 
· Development of the ability to produce sounds: The mechanism of how we speak is impeding airflow. Two classes: vowels and consonants. Different types of impediment produce these. Vowels impediments are within the vocal cords. Consonants have tones of possible impediments (tongue, teeth, lips, or even vocal c ords). All languages in the world have vowels and consonants. Different vowels are distinguished primarily by tongue locations (not impediment, but positioning). This is done implicitly; we have practiced so much so that we are not conscious that we are doing it). 
· We get much better with practice. The general progression is similar for all children. The first type of communication is crying (as we come out of the womb). Parents pretend they are reading babies when they cry but they do read the context in which they cry. The next stage is cooing (happens at around 1-2 months). Cooing is more tied to vowels. The following step is simple articulation (happens at around 3 months) and the kids start to use a number of consonant sounds now. The next step is babbling (around 6 months of age), they start to combine vowels and consonants together and they produce actual syllables for the first time. They often repeat these particular sounds over and over again. Their intonations increasingly resemble those of speech. Finally, this stage is the pattern of speech; we produce sounds from our language and decrease sounds of other languages. Most children say their first word at 1 year of age. Deaf babies cry, coo, and babble even though they cant hear themselves (therefore it is innate). Both deaf and hearing capable infants who are exposed to sign language will demonstrate manual babble (with their hands). Manual babble serves the same function that vocal babble serves. Eventually babbling will turn into an actual word (most parents miss this). In particular children use b,p,m,d,n in their babbling. In extremely diverse cultures in the world, the names for parents tend to be composed of these letters (mama, dad, papa). The letters M and N are often associated more with mom than dad. When we breast feed babies can use “m” and “n” phonemes so this might be an explanation. Therefore, they reproduce these sounds when they are interested in feeding. Language has evolved to support this accommodation. Achieving phonological competence requires a lot of practice.  
· A child has a tube stuck in her mouth from 5-20 months of age (Critical time to develop speech). During this time, this baby received a lot of normal input of language but the tube prevented her from generating her own sounds. At 21 months of age the tube was removed and that baby immediately increased the number of sounds that she was making but they weren’t the right sounds (because of that impediment). She lost the ability generate good speech syllables. Not being able to produce language despite hearing a lot of language produced an impairment, which shows that practice is primordial. It required months of therapy to have phonological competence. This shows that you can catch up with experience. It is not determined, not one critical period, it is simply more sensitive and can be overcome with experience. 
· Children are very conscious with their ability to produce words. They have early meta-linguistic awareness (know what they can do language wise and know what they cant do). 
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