
FINAL EXAM

CHAPTER 6- LANGUAGE DEVELOPMENT CONTINUATION:

Meaning:
Meaning – how we acquire knowledge about words. how we derive meaningful info.

Nouns, verbs -This is a dog- how does that child know you’re referring to the whole dog, not the nose…. And not all animals with 4 legs. When we say a phrase such as this is a dog, there is a number of possibilities for the meaning a child can take away from that. Nouns are hard for children, but verbs are even worse. How does the child know the diff btw give and get because they are often used together. 

Early word meanings – when children start to understand words, they link sound patterns with meanings… they have a remarkable frequency potential so they can do this unconsciously. 6 mo olds were shown videos of their mom and dad… when they heard a synthesized child’s voice saying mommy or daddy in their native tongue, when it said mommy it looked at mom and daddy at dad… they don't do it to people who aren’t familiar. Across trials they looked longer at the person being named but not at unfamiliar men and women. They linked names to appropriate individuals! 

Lexicons- Even at this young age, children are building lexicons – a set of known words. They then start to build on this lexicon – they learn other words in their close env then farther environment. Word comprehension is long on its way from 9 mo. 

Producing 1st word – btw 10-13 mo. At 18 mo most kids have  3-100 words in their vocabs. In diff cultures, they noticed they pick up the names of similar items first, such as mom, dad, dog, ball… more… less comes online later.. they refer to objects and actions that interest them that's why they tend to learn the same words across cultures. These words tend to be concrete. Table 6.4. KNOW IT. This is the same for signed languages. In English, nouns are particularly prevalent in early lexicons. This is called noun bias of English lang. in other words we learn nouns more readily. This isn’t universal, in other countries like Korea, use more verbs than nouns and therefore have a verb bias. These differences are due to INPUT (what they are hearing). The content of early vocabulary depends on the language input that they receive. (dog, cat, car, juice)
One word phrases – 12-18 mo of age they start to speak using single word phrases with lots of meanings… they tend to drop a syllable or have huge pauses between syllables… that's how we know its cog taxing on them. 

They pick words that have a lot of meaning… these are called holophrasis. Can tell what the child means based on context. 

Overextensions, underextensions, and overlaps. Children’s meanings change with age… due to little experience. They deviate from standard meanings in 3 common ways: 

1. Overextensions – using words to refer to the standard referents and to others as well. Ex calling a cat a dog (or lamb, wolf, cow).

2. Underextensions – limiting the use to a subset… for ex when a child learns bottle… they only mean baby bottle or sippy cup, not a coke bottle etc.

3. Overlaps – when they overextend and underextend simultaneously. Once the child learns the term umbrella… they mean unfolded umbrella… not folded, but they'll call a leaf over something an umbrella. 

Form and Function-Beginner learners are conservative about applying what they learned. They don't like to apply new info until they practice a bit. Form and function are really important to children, it is 2 especially important functions in word meanings. They have to focus on what they can focus on – perceptual features of things, and they also pick up on the function. The role of form is evident in children’s overextension errors, so they might call all round things balls… when they focus on function, its only for things they want or something that interests them (evident in earliest words that children use). Form(perceptual features of things. Function(pick up the function that they’re paying attention to.

Development beyond the earliest words and meanings:

Vocabulary acquisition- Until 18 mo word learning is very slow. At 18 mo a vocabulary spurt happens

Vocabulary size 2x from 18-21 mo and then again from 21-24 mo . this rapid growth continues for years. 

Table 6.6. by 6th grade they know about 10000 words, by 10th? They know 40000 words. 

Fast Mapping-Data is starting to suggest that kids infer the meanings of new words from only a few exposures( fast mapping. Fast mapping is one way how children acquire language. They learn a new word (one they hear for the first time). Kids can often figure out what this word means by a single exposure of the word (fewer than 10 usually)
Riddle of Induction and 4 potential solutions-This concept (fast mapping) is termed the riddle of induction and there’s 4 potential solutions –

1. Constraints on learning- when adults speak to children, they simplify their language… they have to mind read but adults set them up for success. Words meanings are constrained in 3 important ways:

whole object constraint – tendency to assume the label refers to the object as a whole and not part of an object. (ex:blicket is name of the novel object, not the color or texture of it)
Mutual exclusivity constraint – tendency to assume that, if an object has a known name, then a novel word probably refers to a different object (ex: know the word spoon but not “tongs”, “show me the gug”). Can use this by 1.5 y.o. Applies to verbs/actions as well. 
Taxonomic constraint – tendency to assume a new word can be used for other objects in the same class. Children tend to assume that unfamiliar words involve a basic level of description a level that conveys the main perceptual and functional properties of object (ex: “sud” refers to dogs as a class, rather then the dogs nose, or body.)
2. Grammatical cues – use this by 2-3 y.o. if you say this is X (usually a proper name) vs this is an x… this is an X one (usually an adjective)… then you know what type of word it is.. ex verb, noun etc. they are critical for learning verbs… children detect regularities in our sentences 

3. Improve in general cognitive processes – in other words as our learning systems improve, we can learn language better (it is domain general, not just for language)
4. Social cues – social cog knowledge to solve riddle of induction. When we have joint attention with a baby, they are focusing on the same thing and both people contribute. Children often attend where adults label… they are very responsive to these early efforts to communicate. Children can ask questions… social interaction and corrective feedback and having your questions answered facilitates language learning. 

So they use cues in their env and abilities to infer meanings of words that they hear/experience. 

Grammar 

Early development--All human languages have grammar or rules for forming sentences. We saw earlier that young children are motivated to improve their grammar even when their grammar isn’t corrected by an adult.. its internally motivated. Chimpanzees don't do this, they just use language to communicate wants. SOME individuals don't have any interest either. Grammars are incredibly complex but children readily learn them. A critical period has been suggested where the brain is better to learn grammar. 

There is a perceptual basis in learning grammar – newborns are sensitive to grammatical info… Shi et al study, grammatical vs. content words – assessed grammatical words such as “the, in, its”, and content words such as “play, chair, fall”… basically content words tend to be nouns, verbs, adjectives, adverbs, content words carry meaning. Grammatical words such as prepositions, auxiliaries, play more of a structural role. They help make the meaning of the content words more evident. Words in these 2 categories differ in their PERCEPTUAL CHARACHTERISTICS. grammatical words tend to be of shorter duration (short to say). Shi et al. assessed whether 1-3 day olds. can tell the diff between content and grammatical words. Presented a list of either grammatical or content words, then when the baby developed habituation, (sucking = attention) when sucking rate fell that meant they aren’t paying attention anymore. If they were trained on content words, they got new content words or grammatical words, if they got the same category, there was no change in habituation rate, but if they got the new category (content then grammatical or vice versa) they showed renewed interest. They get this ability in the womb, they are exposed to it earlier than birth.  Newborns can therefore discriminate between content and grammatical words based on the perceptual characteristics of the words. A follow up study was done with 6 mo olds and they showed that at this age, they prefer to listen to content words. 
Each language that has ever been discovered makes certain grammatical distinctions that are salient to the baby. This salience facilitates their learning. 

Sentences-- are the basic units of grammar. Infants can detect regularities across sentences. Especially in regard to word order. After listening to grammatical sentences for 2 minutes, a 12 mo old could tell the diff between a novel grammatical sentence, and what is called a chaos sentence (which means grammar is not structured properly)

They start with 1) holophrasis then they move to 2) 2 word phrases. Often the 2 word phrases mean the same thing, like cow and moo. Their brains aren’t fully developed so this is the best they can do. When they string words together, they are getting experience, and its going to come easier to them later on with experience. It takes a lot of cognitive effort for them to form true sentences. 

Critical periods in grammar learning – Lenneberg suggested from 18mo – puberty we have a critical period for language. Initial studies seemed to contradict this where they compared adults and preschoolers that are learning Dutch (immigrants), what they showed in the initial study was that adults had greater mastery of the language. However when they changed the endpoints of the study and looked at grammatical acquisition rather than grammatical knowledge… it was a different story. Learners who start young ultimately reach a higher level of grammatical proficiency. (so grammatical knowledge vs. acquisition). (adults had a better gram knowledge, and kids have higher gram acquisition)

Another study with Johnson and Newport compared Chinese and Korean immigrants to US, these individuals came between ages of 3-39 yrs of age, and lived in US between 3-26 years. Age of arrival and number of yrs in US are only moderately correlated. Therefore we can tease the effect of each one of these variables. If age of arrival went up and number of yrs in US went up, cant tease them if they’re so correlated. Age of arrival was found to be closely related to level of gram mastery. Whereas number of yrs spent in US had little or no relation. In general, immigrants who moved to us b4 age of 7 knew grammar as well as people born in US. 8-10 yr olds do slightly less well, 11-15 yr old do even slightly less well. Few individuals after the age of 15 mastered English grammar to an extensive level. This is shown in fig 6.3. these were initial studies that suggested to all of us that there’s a critical period for gram acquisition. All these data were based on learning a SECOND LANGUAGE. Acquiring a second language is very diff from acquiring a first. 

Genie is a case study of language – locked up at 20mo for almost 15 years… so she had very little if any language input (verbal or language). She made incredible strides in language acquisition but the more subtle aspects of language like sarcasm and irony were lost on her. These data are consistent with the idea of somewhat of a critical period – if we miss out our brains aren’t as receptive to this info. She would say things like I GO HOME, she would use language just to communicate, she didn’t have the desire to improve her language skills. Genie was plagued with plenty of cognitive issues… so she’s not the best case study. It wasn't just the lack of lang input for her. 

Deaf kids are another good naturalistic situation. These kids with hearing parents often don't learn sign language till they go to school. So they are late learners. They perform much worse on tests of grammatical competence than early learners (who learn sign from the start). So yes, there is a critical period. We need more data to say for sure. Don't need to know about grammatical explanations.

Communication :

Communication-through spoken language:
Children from young ages have rudimentary communicative skills. By 3mo of age, infants act in certain ways to motivate adults around them to speak to them can get adults to speak to them. At 2 mo, the vocalizations between mom and baby – both speak at the same time. 3-4 mo , baby sits back when mom is talking then baby communicates. Babies at 3-4 mo reproduce the general intonation of whoever is speaking to them. Adults in turn speak in a way to get them to respond and everything such as pausing, imitating children when they are trying to generate a word.. so correcting a word. Moms imitate speech like activity but not other vocalizations. This increases their production of words. Motherese Infant directed speech – baby talk. Exaggerated intonations, short simple sentences with elongated vowels. Infants prefer infant directed speech to adult directed speech. When infants prefer infant directed speech it makes them increase their attention to what is being said, and what mom’s doing or her activities when she’s using motherese. 

Motherese is very common in many cultures across the world but is NOT UNIVERSAL In fact, in Java and Samoa, parents rarely talk to their babies. These children still master the language equally well. 

Communication to and from toddlers and older children. Early on children use mimicking as a stepping-stone. They aren’t trying to be that irritating but they are practicing. As kids develop they get increasingly able to take their communication partner into account. 2 y.o. will simplify their speech when they are speaking to a younger child. By 3 will use more verbally explicit speech to help blindfolded individuals and will use fewer gestures ..they modify communicative behaviour to meet others needs. This improves with age and experience. 

Communication through signed languages: American and Quebec sign language – they all have grammars, lexicons, etc. they are all unique (an American sign language wont get a Quebec sign language). They progress through the sound development (babble, one-word phrases, two-word phrases, etc.) the same way. They acquire grammar,.. there are similarities in the acquisition of sign and speech based languages. This caused Petito to suggest that the same language acquisition mechanisms control learning both sign language and vocalized language. Deaf children with hearing parents aren’t often exposed to signed language, which leads them to invent their own language. This shows a need to communicate. They even use it to talk to themselves. 

Chapter # 7: Memory Development

Eyewitness testimony:
-the beginning of this chapter describes a situation that has critical importance. The child is asked to remember a situation but this situation was fake. Child eye witness testimony particularly in child sex abuse cases is critical because people go to jail for this reason. When you hear a child has been potentially abused, we want to stop this. The problem is children’s memory isn’t so reliable. Day care abuse: huge problem in 70s and 80s. in many of those cases, there were false memories implanted in children to make them accuse people. Children need to speak in court, so it’s a huge problem. What usually happens: one child makes up a story and then they all start making up a story. 

Reliability, accuracy:
This reliability is a huge issue. Children have a difficulty distinguishing fantasy from reality. So the type of questioning people use for children is critical. For a trial, most children are interviewed 10+ times. When you pull out a memory, and use it and then restore it, Consolidation it changes every time. Consolidation is a dynamic system. 40% or more who testified for sexual abuse cases are under the age of 5. This illustrates that most people think memory is infallible, its corrupt sometimes. Its not infallible (incapable of making mistakes), not a video recording, its not even close to accurate, its your experience.

Adults are not much better than children. they often remember events that didn’t happen. People can store memories as their own that never happened. We pull 2 separate memories and can put them together. research tells us that preschoolers are MUCH less accurate than adults or older children.

3 phases of memory:

-first: ENCODING. We have to encode information. the second one is STORAGE/CONSOLIDATION (what we do to strengthen or make this memories available for later use), lastly, RETRIEVAL. How we pull the memories out and use them. We encode relevant useful information, and then we store this info, or consolidate it to use later. Each step has PITFALLS (problems within each phase of memory). 

ENCODING:

Bad things of encoding: focus on verbatim and not enough experience
2 types of representations when we encode: Verbatim and Gist.  1) Verbatim representations: include all the LITERAL details. Words said, look on someone’s face, color on the walls. GIST: Involves grasping the essence of a situation, and Not details. We encode both types of info in memory. Representations of GIST last for a lot longer. Its hard for us to remember verbatim representations (no matter what age!). when we read a book, 6 moths later we don’t remember word for word we remember the gist. Part of the problem for children’s memory is that their encoding places greater emphasis on VERBATIM relative to GIST. Everyone forgets verbatim more than gist. Much of the reason for this young child problem, issue remembering gist. Its that they don’t have a lot of experience. They have less complete encoding because they still pay attention to irrelevant things. We need KNOWLEDGE to generate gist representations. Ex: 3 and 7 yr olds were questioned on their memory after visiting doctors. Did the nurse lick your nose”? 7 year olds laugh and say no, they had enough experience. But 3 year olds have very little experience and say ya the nurse licked especially when their questioned for a long period of time after the visit, after 3 months most 3 yr olds say yes it happened. Older children know what to expect from a doc appt, they have experience. 

Prior Knowledge: This prior knowledge is a double edge sword. Prior knowledge leads to more accurate details but it can produce distortions in memory.  Stereotypes: example: Sam stone was clumsy and lazy. After 4 stories were told about him, Sam visited the class for 2 mins, nothing happened. The next day the teddy bear was messed up and the book was stolen, they blamed Sam stone cause of their expectations and prior knowledge that he was a screw up. When paired with leading questions, prior knowledge caused 72% of 3 yr olds to blame Sam for messing up the book.  44% say they saw him do it, 21% still stuck to the story even when the experimenter said Sam didn’t do it. Children who didn’t hear Sam stone stories were much less likely to make claims that he did it. Older children, 5-6, who have heard the Sam stone stories generally didn’t blame Sam. With age we get better with using our prior knowledge. 

Memory isn’t limited to what actually happened. 1/2 of what we experience the brain makes up. Memory is a mixture of : what we experience, what we know before hand, and what we can infer. The best part of this is that 100 clinicians who specialize in reading children, none of them can accurately tell who was lying about Sam stone. Its because the children aren’t lying, they actually think its occurring. 

STORAGE/CONSOLIDATION: 

Bad things: bad signaling, they are suggestible, they cant distinguish between reality and imagined (reality monitoring), leading questions sway their answers, delay makes diff. 
Older individuals have better consolidation or memory storage because the cells just work better. For memory storage we usually use glutamate and glutamate signaling. During storage, children are particularly suggestible (easily swayed). 
Suggestibility: Under 6 yrs of age children are more suggestible than older ages. Meaning their recall of events can be greatly influenced after the event has occurred before they retrieve. 

Leading questions will often change children’s recall. Give them an event, they will explain it but then when you have leading questions, they will change it to fit what they think you want to hear. When asked to imagine an event in their head, often they will report this event as it actually happened. Even children who asked to draw events that didn’t even occur, this drawn event did indeed occur to them after time. 
Reality Monitoring: Preschooler’s show difficulty in reality monitoring. They can’t distinguish imagined from reality (what actually happened). The quality of storage: when we store info, synapses have to be working well for this to happen, as time passes.. the quality of storage diminishes. So if we don’t pull out memories now and then, they will eventually be gone. When we do pull them out, use them and restore them they are VERY DIFFERENT. Young children tend to forget with time more so than older. When an event happens, young children and older children will remember most of the details right away, but the DELAY IS WHAT MATTERS. Younger children cant handle the delay. Young remember as much as older children immediately after event and forget more material with delay. This is imp considering most trials take 2 years. Consolidation is imp cause neurons need to learn how to store information, which gets better with experience. 

RETRIEVAL:
When children are asked open-ended questions “how was ur day” they report accurately and relevant bits of info but they often UNDER REPORT. Don’t tell u everything that happened. When we ask more SPECIFIC questions, this leads to a greater reporting of event. But questions cant have any preference by the interviewer. They will report everything you want them to say, very malleable. So, specific but not leading questions soon after (because of delay) an event are the best way to see what actually happened. This seems to protect memories from decay and these memories are less inclined to be false. 

Conditions: The conditions under which children are asked to retrieve info greatly influence what and how much they remember. What’s the difference between recall and recognition? Recognition –anyone can do, much easier for ALL AGES. Recall is trickier because were not being primed first, we need to pull it out of our long term memory. Children tend to remember much more if they are encouraged to think deeply about something. Ex: when asked to draw a fire station they recalled much more about the trip to the station than just thinking about that visit because drawing the fire station allowed them to have direct participation. Children are much more accurate at reporting things they directly participate in as opposed to things they watched happen. Experiencing a situation makes us think more deeply about it triggering more memory for it. How do children do this? Its hardwired in them. 
Biased interviewers: when people question children, they convey expectations for them. This happens implicitly. Kids are tuned to frequency detect, they pick up any hint that is completely unconscious or subconscious and use it for their memory. They also use language, language to ask them question. Children are excellent in implicit information in language, this is how we learn language first, heavily implicit. Biased interviewers set an 1)ACCUSATORY TONE. Another strategy for a biased interviewer is that they provide 2)LIES (misinformation), this child was sexually assaulted by a cult, did this happen to you? Another way is to use 3)SPECIFIC LEADING QUESTIONS, tell them what you want to hear in the question. Children will tell you what you want to hear, they want to cooperate with adults, they don’t cooperate with children well but they like to cooperate with adults cause it makes them feel older. Also the 4)FREQUENCY OF QUESTIONS influence memory performance. Children will often given diff answers for same question, sometimes its cause they remembered something they didn’t remember b4 but most cases is that their changing answers to please interviewers. 

Poole and White study: 4 yr olds, children changed their answers within 1 interview and always changed their answers within separate interviews over days. 

What develops in memory development?
4 explanations for increase in accuracy with age: why can older children remember more accurately than younger? 

1) older children have better basic capacities, capabilities and processes. Therefore their working memory has increased capacity, and speed of operation of info processing system is faster. This is just inherent in dev. Neurons need to learn how to release NTs, this is where experience comes in. when a neuron first starts to release glutamate it needs to learn how. Astrocytes also get better at supporting neurons. 

2)strategies are more common for older children, younger children are limited in the strategies they can use. Older children know more strategies and use them more EFFICIENTLY and FLEXIBLY than young. 

3)meta cognition: knowledge of ones own cog activities. “thinking about thinking”. Older children understand how their brain works better, they understand vaguely how memory works and they can use this knowledge to choose more appropriate strategies and to allocate their cognitive resources better so they don’t focus on irrelevant stuff. 

4) older children have greater prior knowledge of the types of content they need to remember. This is called GREATER CONTENT KNOWLEDGE. Probably the MOST IMPORTANT FACTOR**

Research tells us that these hypotheses are NOT mutually exclusive but they are all probably used at diff times in diff degrees. 

Basic processes:

-basic processes are frequently used, rapidly executed memory activities such as: association, generalization, recognition, and recall. These are the building blocks of cognition because we use combinations of them for different strategies. 

Imp age related differences: Age related differences in basic processes could account for an enormous amount of other differences in memory. The role of basic processes and memory function is dominant in early life because they have nothing else to work with. Infants have no meta cognition, knowledge, or memory, so all they have is basic processes built in. children manage to learn a lot of info using these basic processes, and remember a great deal from using these. They skillfully execute these processes, evolution prepares us to use it right away. 

-Explicit and implicit memory: basic processing allows children to form both explicit and implicit forms of memory. Explicit: memory with conscious or memory with awareness. Because of this awareness we can verbalize explicit memories, they are imaginable.  Implicit are unconscious memory, not aware of them, cant verbalize them, and no imagination. Repetition is required for implicit. Structures involved for explicit: hippocampus and cortex. Implicit: striatum, cerebellum, and cortex. Striatum is ready and mature the day we’re born, this is why this implicit system works right away. Implicit is working the day were born. Explicit takes time. Rats can do an implicit test at birth but explicit takes months because it requires the hippocampus to set up. HM revolutionized everything. HM had severe epilepsy and had to remove his temporal lobe on both sides (bilaterally). He had no ability to store long-term memories. He can do implicit tasks no problem, he wasn’t aware he was improving but his behaviour showed us he was. He would trace faster and faster, showing improvement. He didn’t have a hippocampus so he never got his explicit memory. Research in memory was stalled for decades but they were calling it one thing when memory was 2 things. 

-Scollner showed that 2 memory types exist. Memory isn’t a unitary thing, there’s distinct types of memory. Implicit is EVOLUTIONARY old, it even shows up in reptiles. EXPLICIT is evolutionary newer. When you inject bacteria in body, hippocampus lights up, such a quick system, so nature thought it would be a great memory system. This is probably why old age only impacts explicit and not implicit. Explicit system is highly plastic, implicit isn’t. implicit need a lot OF REPITITION, not explicit. 

-Parkinson’s and Huntington’s patient cant do implicit tasks cause they have problems with basal ganglia. Old patient, Alzheimer’s, it impacts hippocampus so they cant do explicit but they can do implicit. 

Basic processes allow us to form both implicit and explicit forms of memory. We detect explicit changes in humans with verbal recall… implicit memory has occurred  = performance and physiological changes. 

Newcombe and fox illustrated the diff. 9 yo were showed pictures of preschool classmates mixed with pictures of neighboring school children. They went to school with them at the age of 5… ½ showed some explicit recognition of their school classmates. Most had physiological reactions. When people don't have explicit they may still have implicit. Which means they don't know it, but they remembered them. IMPLICIT RECOGNITION. Implicit is evident in physiological reactions. Its so old its connected with the stress system. Infants can form implicit memories from birth because the structures that control these things are functional. Most children cant use their explicit memory till 6-8 mo of age. When individuals are doing an implicit task, we can use imaging to see which areas are activated (motor cortex and cerebellum, striatum) Explicit = cortex, hippocampus and Amygdala. Explicit needs environmental stimulation before they work

Hippocampus and prefrontal cortex is good enough at birth for implicit but needs more work before its good enough for explicit. 
Specific basic processes: 

Association – the most basic of basic processes. This is when we associate a stimuli with a response. This ability is present at birth. Newborns were tested and they either had a buzzer that told them they’d get sweet fluid from left and a tone for it coming from the right. They quickly learned where to turn based on the stimulus. They associate one sound with left and one with right.

Recognition: the second basic process. It is easier than recall because you are being triggered by a cue. Recognition is also present at birth we know this from habituation studies. Even preterm infants can do habituation and dishabituation. They implicitly recognize old stimuli as opposed to new. The rate of habituation indicates IQ and predicts academic achievement. These are durable types of memory. When individual’s can process quicker (habituate quicker), this is important because it frees up cog resources to be used for other things. We become more efficient at info processing. 

Imitation and Recall- third basic process. They show up a little bit after we are born. They recall actions well enough to imitate them even up to days or weeks later. 

Insight, generalization, and integration of experiences- fourth basic process. A study tied a mobile to a baby’s leg and eventually the baby will start kicking the leg to move the mobile and the faster they kick the more it moves. At first they don't do anything.. then they kick… this is attributed to insight when they kick and then realize what they just did and will continue to do it. But if you do something as simple as change the color of the blanket, they wont do it anymore because they know something is diff. 3 mo olds don't generalize to new situations. 3 mo olds don't generalize to a new mobile or anything new… but after repeated exposure to diff blankets and mobiles, they learn to generalize. Generalization requires experience. 

Integrating memory over time – put similar experiences together.

Children and babies can integrate memories.. it takes time for it to kick in. we have a time window where the brain is more ready to understand that 2 situations are related and combine them. For a time window to work we need to be in the same situation within a short period of time. This is how neurons work. When we have the first experience, neurons change and wait to see if they have the same stimulation this is called plasticity. Neurons stay primed and the window is linked to this priming. When the window is closed, the neuron is not receptive to change. If the window gets closed they are stored as separate episodic memories and wont be a semantic script. once info is forgotten the window is closed. Older people have better memories so the window is opened longer; because they can remember things for longer so the window stays opened longer. 

Inhibition – to have decent memory, we have to prevent irrelevant ideas from getting into our thoughts. Encoding is ignoring irrelevant and focusing on relevant. The frontal lobe has a crucial role in inhibition. The frontal lobe doesn't seem to stop developing and is most changed by environmental surroundings.  Two important growth spurts in child development: first at the end of the first year of life and the second between 4 and 7.. we have more throughout our lives, but these two are well documented. The effects on neural development during infancy are seen in 1)piaget’s a not b task. Kids need to inhibit not to go to “a” when its at “b”. adult monkeys can do this task no problem, but not if their frontal cortex is destroyed or frozen (neurons cant send signals when frozen). This shows the importance of the frontal cortex in inhibition. We know infants show increased activation of the frontal cortex when they are performing a task that requires inhibition. EEG is good to measure this. 4 yo have a heck of a time when playing 2)Simon says because they cant inhibit themselves. Same thing with 3)conservation tasks, they cant inhibit the visual diff from their knowledge. They have to focus on the fact that nothing has changed. 4-5 yo cant do conservation tasks… can do it if you put a shield up though so they cant see the shape diff. (in liquid conservation tasks they have to inhibit the skinny glass from saying it has more water and understand that nothing was added nor subtracted) 
Processing capacity – when we have an increase in capacity we can do more with our working memory. Most 4 yo can recall lists of 4 digits for quite some time. Adults can remember 7.. the absolute number of units we can store in working memory increases from infancy to adulthood. The task matters – the difficulty matters. Development of these strategies or improvements in performance can be done by making the task easier or by getting the child to allocate resources better. Older children who are more familiar with tasks, use less energy to solve tasks. Familiarity gets rid of a lot of time. Older children know more effective strategies and are better at using the strategies. 

Processing speed – the processing speed increases with age. This increase in speed that occurs with aging happens in immediate processing tasks, processing of working memory, and in retrieval from long-term memory. Children who are the same age but some mature earlier than others, their brains also mature earlier can tell their maturation by height and mature physical stature…more mature subjects process info quicker than less mature. Practice also improves info processing. The speed of processing that increases with age is above and beyond the practice effects there’s something else going on – this is because their neurons are maturing too. 

Basic processing and the puzzle of infantile amnesia 

Mammals: cant remember things before 3 because their explicit system isn’t set up yet. As adults, most individuals don't have reliable memory before the age of 3. If they do, it was something really traumatic or distinct. Explicit is a lot faster when fully developed. 

Rats and other animals have the same problem – cant recall early memories. 

Infantile amnesia – its more than a simple passage of time where memory isn’t able to stay in tact, there are 3 promising explanations of it (not mutually exclusive):

3 explanations:
1) Physiological changes – the structures aren’t hooked up fully yet. Maturation of the frontal lobes continues even past childhood. The prefrontal cortex controls all episodic types of memory so you cant store them without prefrontal maturation, the ? (doesn’t say in book, guessing its either frontal lob bes or prefrontal cortex) is also slow to come online. The striatum system is in all reptiles, birds, lower animals.. they have implicit memory systems and have a very recognizable striata. The hippocampus is also in most mammals as well as lower animal species but its rudimentary (immature) in them.. but in primates its bigger and better. The biggest hippocampus is in cab drivers. 
2) Elaboration – Demonstrations of infant or toddler long term memory typically is that they can repeat sequences of actions.. this is striatum and is implicit. The influence on the social world on our memory processing – when adults speak to children by scaffolding. Early on when adults converse with children, they do most of the structuring and the content, then they scaffold the kids memory.. some parents or individuals are much better at this than others.. they might encourage details or expand the child’s role. Kids with highly elaborative moms tend to remember more than others who don't have elaborative moms. Makes you use your systems more. Over time, children will often take the lead in conversations about the past and will participate a lot more in the structuring of the conversation. 

3) The third type of explanation is incompatibility with how we try to retrieve it from how we put it in… the way infants encode info and how adults retrieve info is completely different. Children don't have knowledge structures early on so they don't have much to work with. Before the age of 3, children don't use language as efficiently. So they don't use language to encode but when we ask people to remember we ask them through language, so there’s a disconnect. We can actually recode non-verbal info to verbal. The better able the person to reconstruct the perspective from which the material was encoded, the more likely that recall will be successful. 
Strategies:
Rehearsal is a memory strategy we all use. Strategies are behavioural or cog activities under our deliberate control and employed to enhance our memory.  There are other types of strategies for other types of cog but right now we just focus on mnemonic (things to improve memory).

Children employ strategies in all 3 phases of memory… things like rehearsal to keep it in working memory… 

there are many age related improvements – such as acquisition of new strategies…we can refine existing strategies better because we know more about the world and meta cognition. We get better at applying old strategies in novel ways and in novel situations. 

Features of strategy development–when children first acquire a new strategy, they use it in only some appropriate situations (usually the one they learned it in) and wont apply to novel situations… in other words young children are rigid when applying new strategies.  Older children tend to use their new strategies in novel situations… young cant because they’re too conservative . so there’s a greater benefit to learning a new strategy when were older. Strategy use varies with experience as well. For example German parents teach their kids more organizational strategies… we are disorganized nightmare… the result is they use more organizational strategies than US kids (but receiving brief training in the organizational strategy, kids from both countries do it equally well)
Searching for objects – the book describes 12-24 mo olds who saw a big bird doll hidden under various locations and the child has to go find it. When they delay letting the child go find it .. the child has to keep it fresh in their minds with strategies. When young children use such strategies, they aren’t too good at it… when they become more familiar with the task, they become more consistent with their strategy use and more efficient.

Rehearsing – when verbatim recall is needed, we have to repeat it over and over. We can teach rehearsal strategies… 

organizing strategies – when children tend to group things they group them into similar categories. Organizing strategies just appear one day.. once the child shows they can use it, they’ll use it for the rest of their lives. Its tough to learn but then we use it a lot. We understand the benefits of it and use it a lot. Children can learn organizational strategies by 4 or 5… that's part of the reason why school starts around that age. Children are still conservative in organizational strategy use and wont use in novel situation’s. 

Selective attention – we have built in things that attract our attention and this is involuntary and built in. we can also learn to attend. Selective attention strategies become much more prevalent between preschool and middle childhood. So it increases between 3-8. 

P. 249 Kids are told to remember where the animals are or where the household items are… 3 yo who are less advanced look at all boxes… children who are a touch more advanced – will use more relevant searches and kind of ignore irrelevant but not too well.. so sometimes they’ll pay attention to the irrelevant. Still more advanced children look almost exclusively at the relevant boxes. When they were tested for recall differences, none existed. More advanced children do not recall more than those children who also look at some irrelevant boxes. Only the most advanced children limit their attention completely to the relevant boxes, and remember more than children who deploy their attention less selectively  

Alternative explanations for strategic change 

Cost Benefit: when you teach kids a new strategy, sometimes they wont use it even if it was proven to be helpful to other children. The reason for this is that they have a cost-benefit issue… usually young kids realize very few benefits to using strategies and they waste a lot of brain energy.. much more than older children. When you first learn a new strategy the costs are tremendous until we practice and make it automatized. So when a strategy is used and practiced, it will get automatized. We know this because a set of studies were done where children were asked to do a primary task and a second task.. the primary task would be rehearsing a set of numbers and then asked to simultaneously tap their finger in a specific way (secondary task) this simultaneous task doing created greater decrements on the performance of the secondary task if the primary task takes up too much energy. The use of strategies can be enhanced either by decreasing the cog effort required or increasing the benefit. Incentives work… it makes them use it even more.. or make the task simpler. If you present the material a little simpler for the child… ex: we can make it easier to rehearse. children use strategies that completely don't work sometimes… they have a mediational (young children don’t use strategies such as rehearsal because the strategies don’t lead to them recalling more than if they do not use them) and production deficiency (strategy is cognitively taxing because it takes too much effort so why the fuck would I use it)- (because it doesn't lead to memory improvement or they don't choose to use a strategy, such as rehearsal, even though it will help eventually). Utilization deficiencies – when children use strategies that do not initially help them remember better (opposite of mediational). Lack of improved recall shows the cost of mental effort that was put into it. The mental effort negates the mnemonic benefit. Therefore we can reduce the mental effort required to use a strategy. 

What’s the difference between mediation and production deficiency and utilization deficiency? Children often use strategies that don't work for them, these utilization deficiencies usually occur with newly acquired strategies.. they might not be cognitively aware it will be useful but their genes know it. Utilization deficiency shows that the system implicitly knows there will one day be a benefit.
Law of practice- The efficiency of execution of the strategy gets better with practice this is called the law of practice. 
Metacognition 
There’s 2 types of knowledge that we can draw explicitly or implicitly. Explicit is conscious knowledge such as facts (declarative knowledge). Implicit we are unconscious to… like procedural knowledge. 

Explicit meta-cognition is pretty much knowing what we know. Preschoolers know for example that its easier to know fewer items than many items. What’s interesting is that much of meta cognition is implicit. Most of our behaviour are acted on instinct which is implicit. Implicit is functional in lower animals such as reptiles. Implicit knowledge influences all of our behavior’s… it impacts us all the time. 

Explicit meta-cognition – start acquiring most of it at around 5-10 because our consciousness sets up around that time.  The most basic knowledge kids learn is that memory isn’t perfect. 6 yo and over know this. They know they can forget any time. 5 year olds will deny it till they die.  This over optimism is there to build bravado in us to make us not scared to tackle the world. 4 yo were asked how many of the pictures they could remember.. they said all. This is in part wishful thinking and they have a lot less abstract knowledge. When 4yo children were asked to predict how much other children would remember, they were less overoptimistic than in predicting their own performance. Children who go to formal education acquire much more explicit knowledge than those who don't because school teaches strategies and tasks. For example half of 1st graders know that the gist of a story is easier to remember whereas 5th graders all know this already. Feedback at school is a huge help for explicit knowledge. 

Implicit is incredibly what we learn implicitly (WHAT?!?!?!). 2 yo will monitor their language and will spontaneously correct their language. Other evidence for this is that they adjust how they speak to others based on how cog advanced they think the person they are talking to is. This is an example of self monitoring.. done implicitly. Self monitoring improves with age but not always. There are a lot of adults who don't self-monitor this is a lack of self-actualization. Good vs poor readers differ in their ability to monitor their comprehension. Good readers know when to slow down when they have trouble understanding but poor readers don't slow down. Younger readers don't go back to where they stopped understanding. This shows up in study habits. Older individuals more effectively monitor what they do know and what they don't know. They adapt study strategies for what they don't know. Younger children or less advanced thinkers just focus on everything. Self-monitoring improves greatly as we age. Older children tend to focus more attention on material that they don't consider mastered, younger focus on everything. This shows up in allocation of study time so when you study. When we kind of know it we should allocate a bit of time to it, as opposed to just focusing on the parts we did bad on, or completely skip over the parts we did good on. Children who just start studying don't know how to study well. 7 vs 9 yo … 7 yo distributed their time over EVERYTHING even if they knew it already. 9 yo focused on the things they didn't understand. 

Content Knowledge:
The most important influence of all on memory – content knowledge, the older we are the more we know. The more we learn about a topic or the more we know about a topic, the easier it is to learn more things about that topic and remember more about it. So when you set a foundation what you’re doing is building on what you already know. Content knowledge is a greater influence than any other thing combined in most situations. 

Content knowledge affects how much children remember. More knowledgeable (who have more content) children often remember less than knowledgeable adults (age diff in general processing strategy). 10 yo chess experts did better than novice adults even though adults have better general cog processing. when child and adult experts are compared with regard to chess configurations, its equal. Differences in content or prior knowledge can outweigh adults other mnemonic strategies. Diffs in content knowledge can also influence the memory for that type of content more than the child’s overall IQ. 
Schneider et al did a study about having to remember a story about a soccer player… the first condition – these children had high soccer knowledge and above average IQs. The second condition had high soccer knowledge and below average IQs the third had low soccer knowledge and above average IQ and the final group had low IQ and low soccer knowledge. Children with high soccer knowledge remembered more about the story than those with low soccer knowledge. They also noticed many more inconsistencies in the story regardless of IQ. IQ had no impact. We know children with higher IQS acquire expertise faster. 
Content knowledge also impact what children remember. What we know before an experience can impact our memory and so can info gained after an experience. The greenhoot study – they used kindergarteners -  told stories about 2 children one the protagonist and another child. Days later they were told additional info about the protagonist, they were either told nice or mean things about him.. then they were interviewed later about the initial study that they experienced… almost all children revised the memory to match mean or nice. Knowledge gained after the original experience of the stories led children to alter their memory reports. Much of the benefit comes from the knowledge allowing children to draw correct inferences. Content knowledge helps people remember both what happened and what did not. 
Scripts: The particulars vary from each experience but basic structure stays the same. By 3 kids can see routine activities as scripts… they have knowledge structures of how events usually go. They can notice deviations from the usual but not always. An example is when children go to a nice restaurant. For the nice restaurant, they’ll remember paying for the food before hand because they have so much experience at fast food restaurants. Parents encourage this by the way that we structure our questions about previous experiences. By the age of 7 they can discriminate more clearly. 
 

Content knowledge as explanation for other memory changes- the most important, surpassing all other influences combined. as an explanation for age related memory changes. when we have content knowledge, it changes our basic capacity processing system, AND can influence strategies and metacognition. 
-the inverse is also true. basic capacities, strategies and metacognition can influence our content knowledge in the same ways. 

-content knowledge improves our efficiency to execute basic processes. ex 5 year olds automatically encode relative frequency of events and they do it accurately. and even more accurately for FAMILIAR vs unfamiliar content. ex remember pics of classmates easier than strangers. so the more you know about a content field the easier it is to attain new info pertaining to that domain.

-strategies: with more knowledge comes better use of strategies and more efficient use of strategies. might use strategies more often and in new settings as well.

-use organizational strategies more often for remembering familiar vs unfamiliar items. they don’t use them for things they don’t have experience with.

-why? its hard to learn if you don’t have a set framework. 

-familiarity is less cognitively taxing. new tends to stress out young kids because new means they have no base plan. ex: 8 year olds who are asked to rehearse familiar items tend to be as good as 11 year olds who rehearse unfamiliar items (so this equalizes them).  
-content knowledge also facilitates acquisition of new strategies never used before. when kids introduced to alphabetic reasoning (think of people in your class with letter A, B, etc), found it very handy to remember familiar names, but this novel strategy they avoid using for remembering strangers names.

-Early in the acquisition process, children may employ strategies effectively only on familiar content (never unfamiliar) 
-practice is needed with a new strategy before it can be used to tackle unfamiliar content. the strategies need to become AUTOMATIZED. 

-practice with a familiar content allows strategies to become automatized because it simplifies demands on cognitive resources. it allows application of strategies for more demanding tasks with unfamiliar content. 

-also influences meta cognitive capacities. the more knowledge you have the more you understand about the workings of your own mind.

How does it aid in memory? : content aids memories in several ways, can make us encode distinctive features better. 
-experts often can remember more than novices because they know what info is important to encode. 

-chess study, when used a random configuration, no difference between experts. only real potential positions help experts remember more.

-content enhances encoding, tweaks our strategy invention and use and makes us better meta cognitively. 

Spreading activation:

-when you trigger a memory, its connected to many other memories. ex when you think of a topic, all other topics linked are activated and you can then retrieve info about that topic faster. this spreading activation also applies to associated topics, facilitates retrieval of them too. 

-ex: vacation in cape cod as a kid, and you specifically remember that you ate lobster, if you have been there many times before, chances are you had a clam bake there too, which can trigger clam bakes from other vacations…so asking a kid, they can answer a question about clams (e.g. if they have shells) much faster than usual because the memory was activated. (READ p.263)
-ex: if you ask a red sox fan who the Atlanta tens name is, they’ll know it faster because they know the team got traded.

What develops  and when in memory
Basic processes are present at birth, processing speed increases after were born because neurons need to learn. increases till late adolescence so our ability to process memories increases too. 

-memory strategies come online later, not at birth, start to contribute once we have EXPERIENCE. earliest known strategies appear in second year, but they become prominent at 5-7 years old. why? SCHOOL. elaboration, connecting it to more topics increases spreading activation. also quality of strategies get better as we age, use more frequently and we use them flexibly in new situations. 

-implicit and explicit develop at different ages. implicit is at birth, explicit starts to show up at 5-15 years old and highly impacted by formal education. content knowledge has been shown to contribute from infancy onward. 

CHAPTER 9- Development of Social cognition
Evolutionary perspective:
Humans social creatures, evolve in societies. 

-relationships profoundly important to our dev. 

-most mammals tend to be social (a few exceptions)

-socialization is essential for healthy dev and optimal functioning throughout life. 

-social skills have obvious survival value. 

-understanding human behaviour and social behaviors in general increase our survival which therefore increase our ability to reproduce. 

-certain aspects of social cognition may have a biological basis that’s been laid down by natural selection. 

Foundations of social cognition:
Understanding of others:-Piaget believes cognition develops from infancy and interacting with env. from this point development both turns inward so we have a better understanding of our social self and it turns out ward so we have a better understanding of the world and others. same pattern for social cognition. 

-infants are born preprogrammed to pay attention to people and ANIMATE objects. adaptive value it gives us chance to acquire info when nothing is working but basic processes****

Attention to social stimuli: as far as understanding others, babies are surrounded by OTHERS, parents, caregivers, siblings… many potential social interactions in life. very much attuned to attend to social stimuli. highly attracted to faces and voices. newborns prefer face like stimuli generated on a computer than non face like. preference for motherease. 

-they react differently to people and objects at a VERY young age, they know the difference. ex 5 and 8 week old infants will mimic an adult sticking tongue out but they won’t mimic a doll sticking tongue out.***

-kids smile much more at people than they do objects.

-studies actually show that babies are often surprised (we infer by how long they look) when inanimate objects move on their own.

-young infants can discriminate among people quite early. prefer their moms voice over others the day they’re born.

-first year of life they recognize their caregiver as opposed to strangers. 

-in first year infants recognize caregivers and siblings. this is why we have an emergence of stranger anxiety because they recognize familiar and don’t like unfamiliar, this is ADAPTIVE. 

-they establish attachments and once recognition happens ties will soon form.

Early social interactions:
-2 months old display contingent interaction. expect something from another and give as well. reciprocal interactions and reactions, e.g give and take of conversation. shows they anticipate behaviour from their partner in interaction.

-by 3 months, they EXPECT interaction. still face study shows this. when you show a still face, they suddenly stop smiling. their heart rate starts to increase. stress system is activated by this and they are overly aroused. 

-their expectations can be rather specific. even differences found when they played a normal peek boo game vs a scrambled one (out of order). At 4-6 months when shown the scrambled condition the kids smile less, look at the experimenter more (as if they’re questioning). they don’t do this for normal peek a boo because you didn’t violate their expectations.

-follow adults gaze at 3 months. This is well established by 9 months, which is around the same time they follow adults’ pointing gestures. by following this, infants contribute to establishing intersubjectivity and joint attention. this is a prereq for communicative skill dev. learn more words this way. 

Early understanding of emotional expression. 1st year, babies can discriminate many emotional expressions on faces. Walker study: 5 mo old, presented 2 films of unfamiliar adults, one was happy and the other was angry and then played the matching soundtracks. babies can pick out which soundtracks matched which. looked more when they matched. some infants even know more complex emotions and how they’re expressed FACIALLY AND VOCALLY (already by 5 months of age)
-second half of first year, infants GAGE emotional reactions of others and use it to evaluate situations that they have no experience with. this is social referencing, like the visual cliff. 

-at 6 months, kids have a little bit of social referencing potential because good at discriminating them but can do the cliff by 12 months of age. babies that don’t trust their mother/havent had their needs met they won’t cross. 

concepts of other people: this undergoes substantial change over development. we constantly tweak our concepts of others but there’s a general progression that kids follow. initially focus on concrete external observable characteristics. then they’ll eventually start to focus on more abstract, internal, non observable characteristics. for this reason, when kids asked to describe other people, when they’re under 5 years they’ll stick to physical appearance’s their possessions (e,g who has the most toys), describe them in typical activities they associate with others, so its all what’s on the outside.
-preschoolers will start to sometimes explain why people do the things they do in psychological terms. doesn’t happen a lot but it starts to show up here. things like ‘mummy is sad’. however preschooler psych attributions make towards WHY people do the things they do, situation specific for the most part and they don’t tend to refer to enduring dispositions and traits that people have, e.g mummys sad cause she dropped her coffee..dont understand that mom is actually clinically depressed..LOL

-kids with time, knowledge of behaviour becomes more abstract and complex. the mind has to be organized. then start using dispositions and traits to label and explain why they do things. 

-Rholes and Rubel study: presented kids with little stories designed to reveal about the protagonist, and then asked them to predict future behaviour. over 9 year olds predicted consistent behaviour in new situations based on the protagonists actions in the story. under 6 years old they tend to be adequate at guessing dispositions but don’t predict consistent future behavior.
-the authors of this paper inferred that an appreciation of dispositions is in young kids but not concrete enough for them to use to predict future behavior’s, don’t understand enduring stable characteristics. 

-more recent research indicated that young kids do have enduring dispositional understanding. so its just not concrete yet. 

Feldman and rubel: presented videos of individuals behaving, half of the kids were told they’d never meet this person, half told they were going to meet this individual. only when future interaction was expected, even 5-6 year olds included some dispositional information. why? because they focus on how they are about to be treated, its important to them. so with the right conditions, they may have dispositional info. 

-by adolescence, descriptions of behaviour, why people do what they do starts to include non observable characteristics. shows appreciation for psych complexity and situational variability. 

Awareness and recognition of self: infants at a young age are aware that they exist as a separate entity from others. Babies showed a video of themselves and one of a peer. at 3 months old, they prefer to look at the PEER therefore they can discriminate themselves from others at such a young age.

-rouge test: with red on their nose. most 12 month olds touch the mark ON THE MIRROR. by 15 mo, touch their own nose. even monkeys can do this. experience with mirrors doesn’t matter. this was done in an Israeli community that doesn’t believe in mirrors. and the results remain. 

- Self recognition is well established by 2 years
-at 2 years, babies will look and smile more of picture’s of themselves vs. peers. also start to use names like “I, me, their own name” realize they’re this independent individual. 
Concepts of self:
Rochat study: believed from birth to 2 mo, develop implicit idea that they’re an entity. this implicit idea is preverbal, can’t explain who they are and it tends to include perceptual features (which implicit memory system is good at) and social components. infants perceptual self knowledge consists of knowledge about their own bodies. infants perceptual self knowledge (about our own bodies, our own competencies) they acquire this info through self exploration, which is all they have. they can examine effects by experimenting with the limited things they have in a crib/high chair.

-social self knowledge is knowing our own patterns of social behaviour, ex give and take of convo. required for interactions with others. they acquire them by seeing the difference in how they react vs how others react. 

-this early perceptual self knowledge forms the basis for more explicit reflexive knowledge about ourselves and others. again this continues. 

-toddlers classify themselves in terms of age, gender, physical characteristics and some evaluative capacity, know whether they’re generally good or bad. (im a good boy)
-by early preschool, language starts to improve, their classifications of themselves is more based on what they observe and concrete observational characteristics, which they now have the words to say. (I have friends, my eyes are brown, I play hockey)
-we can be good in some situations and bad in others and they then become more psychological in general. 

-in middle childhood, they start to describe themselves relative to others and tend not to use absolute terms anymore, it will be more situational (im smarter than my sis)
-late childhood, general dispositions (traits) finally show up. (im friendly and outgoing)
Knowledge about mental states and activities:
How do we measure mental states? We cant, its unobservable. We need to get data to infer what’s going on. 

Children have to extend their limited social understanding to discover how their mind works (inward) and outward to discover how other peoples minds work. Understanding the workings of the human mind is what were going to discuss today. 

Consciousness of self-generalize to others: One way to understand the mind is : CONCIOUSNESS. Consciousness of self allows us to appreciate mental states. In general when we are aware of what goes on in our own minds its easy to generalize that that is what’s going on in other peoples mind too. 

Mental states are elusive (difficult to find) cause we cant measure them. We cant measure purpose, intention, belief. Even toddlers are aware that mental processes to some degree exist but they cant describe them well. By 3 yrs old children will reveal in their conversations what they or others think, know, dream, and understand. How do they do this so readily when mental states are so internal? Its built in. Some researchers believe that psychology is a core domain. We come into the world with innate abilities to pick up info about this core domain. Knowledge of mental states is built in. We enter the world predisposed to form theories about how the mind works. One of the biggest proponents is 

Wellman et al perspective: belief desire theory of mind: based on many of his studies they propose that from 3 years onward, children have a naïve theory about how the mind works. The purpose of this theory is to explain human actions. Why people do the things they do. What’s particularly important for young children is INTENTIONAL vs. ACCIDENTAL actions.  Wellman called their theory the BELIEF DESIRE THEORY OF MIND. Its central theme is that internal belief and desires lead humans to action. To develop a mature theory of mind, it requires an understanding of mental states, like belief desires, that are internally generated entities. But at times they are distinct from reality. They are distinct from the mental states that relate to the world in particular ways. So everyone is IDIOSYNCRATIC (peculiar), its what you interpret, when you desire something, it’s a rep that you have in your mind according to what you believe in reality. If you have a belief it doesn’t mean everyone will have same ones. They understand that the context of the mind for everybody represents their world. Representations that are more based on reality allow us to predict and explain why people do the things they do, why they have these actions or behavioural impacts. 

Real vs. Fictional worlds
Where do we construct mental states?  We take in all sensory information and use it for cognitive purposes. We take in the sensory info that’s available to our sensory sys. This allows us to construct a rep of the world and then we act accordingly to our construct of the world. Recent research focuses on how children understand 2 classes of activities; 
1) Those that are primarily concerned with representations of the real world, such as thinking, knowing, guessing. 2) Those primarily concerned with representations of fictional worlds, such as pretending, fantasizing, day-dreaming.  

Understanding of intention:
We have a rudimentary understanding of intentions that starts in infancy. By 6mo of age, infants grasp mom breasts and not dads. Dad always has a bottle mom has a nipple. They grasp particular behaviours from particular people. 

Speak to or reach for study: At 6 mo they either saw an actor speaking to, or reaching to get something behind a barrier. After the infants habituated to either reaching or speaking to something behind the screen, the screen was removed to reveal a person or object. Infants who habituated to a person speaking looked longer when it was an object then a person cause people don’t usually talk to objects. So infants at 6mo of age were surprised that the object was speaking. Infants that habituated to the reaching event, looked longer when the screen was removed to reveal a person than an object. You don’t usually reach and grab people. This means that these 6mo old babies expected that when we reach for something its for an object and not a human being. And when we speak to something its usually to a human and not an object. By 6 mo of age, infants can recognize that people have diff intentions towards people and towards objects in general.  

Intentional vs. accidental actions: We have regularities in children’s behaviour in regard to intentional vs accidental accidents. 

Its not enough to recognize that people act in predictable ways, young children must appreciate that actions come from mental states. What’s going on in the brain guides our actions. Intentional vs. accidental: common study: have an actor come in and they will do something and say woops or they will say ya good. How do children pick up on the difference? Kids can frequency detect. They can tell the difference by frequency detection. In this study 14mo old infants were much more likely to imitate intentional actions “that’s good words”. They didn’t tend to imitate accidental ones “woops”. They learn rules of the world, its like social referencing. At 2 yrs of age, children are more likely to learn a new word for an action that is intentional but not accidental. Why would fast mapping impact this? Fast mapping you want FORSURE things, learn the word accurately, we wont pay attention to accidental words. We will want focus on intentional words.

Melzoff; did a study with 18mo olds. He had a human being have a long stick and they were trying to poke a button on a push button. The experimenter was trained to not do it well and to struggle with it. The target action: pressing push button with stick. The experimenter fails on purpose. When the infants give it a chance, they successfully press button with stick. They understood the intention. The kids inferred what’s going on. When a toy robot starts to poke a push button, they wont imitate that. They only imitate humans not inanimate objects. Evolution gears us to mimic humans not inanimate objects. So they applied their understanding of intention towards other people but not inanimate objects. This ability to figure out the intentions of others gets better with age and experience. Young children tend to make very similar mistakes, some will confuse mistakes with accidents or reflexes with intentional behaviors. 

Shulz: did the knee jerk reaction. When they elicit it, children have no choice to jerk their knee but what they were asked if they were meant to do this. 3 yr olds said yes I meant to do this, 5 yr olds say no it just happened. So we c that 3 yr olds lie about everything. They don’t have cog expertise to not lie. In general if outcome of action is pos or noticeable or observable, 3 yr olds assume that all actions are intentional. 
Understanding of desires:
Mental states that can be motivated by physiological states such as hunger, thirst, pain. Or they can be motivated by emotions: love, anger, fear. 12mo old infants have a rudimentary understanding of desire and how desire motivates us to act. 

Philips et al show that 12mo old can connect info about gaze direction and emotional expressions to peoples actions. In this study, infants were allowed to view an actor who looked at one of 2 kittens. One was orange and one was grey. One of the kittens in particular the actor would look intensely at with interest and he would verbally address that kitten with a pleasant voice. Then the screen was drawn over the experiment and reopened a few seconds later. When it reopened the actor was holding one of the cats. Infant tended to look at scene longer when the actor was holding kitten that he wasn’t paying attention to or wasn’t looking at. This shows that we can infer that the infant thought that the outcome was surprising . 12 mo old recognize connection between actors actions and verbal statements that are equivalent something to desire. This inferred desire is attributed to their actions.  12 mo olds seem to have a general idea of desire. At 18-24mo of age, children start using mental terms to describe desires “want juice” also verbalization to discuss associated states “me thirsty”. 

They tend to understand that others have diff desires as well. Repacholi and Gopnik (1997): The cracker study.. when they eat the broccoli and crackers, every child will say they like crackers better. The experimenter will taste both and say mmm for broccoli.. then the child will pick what they prefer but at a certain age they will pick what experimenter preferred. At 14mo they give THEIR preferred food to the experimenter (the cracker). But at 18mo a shift happens, they give the experimenter his preferred food (which in this case is broccoli). By 18mo of age, infants can reason decently about other peoples desires.  Wellman et al argued that children’s early understanding of desire is not representational. They just simply understand how people relate if they want an object but they do not understand that people mentally rep the object in their mind. Because this early understanding is very rudimentary it doesn’t require the understanding of mental reps. Understanding of desire comes earlier than other mental states. Belief takes longer to come on line cause they r trickier. 
Understanding beliefs:
Wellman et al did tons of studies about this. They credit children with full-fled reps of the mind only when they mastered beliefs. We achieve this by 3 or 4 yrs of age. Rudimentary elements are in place b4 age of 3. Ex: understanding the relationship of perception and mental states. By 18mo-3yrs they begin to understand perspective taking, that other people c the world diff than we might. Other people may see things that we don’t, other people may see a similar object than we do, from a diff perspective. 

Appearance-reality distinction: From 18mo-2yrs, most infants can correctly use the words SEE. They also learn how perception and mental states relate to reality. This is an incredibly imp achievement in this domain, understanding the appearance of something is very diff from reality. They have to learn that looks can be deceiving. 

Flavell et al assessed 3, 4, and 5 yr olds. They presented these kids with deceptive objects. They took sponges and painted them to look like rocks. Children were encouraged to play with these objects and asked what they look like and what they really are. second part of study they were given a magnifying glass and asked what they look like and what they really are. 4-5 yr olds can answer questions properly. Looks like a rock but its really a sponge. Most 3 yr olds will say the sponge looks like a rock but its really a rock (so it makes no sense), when they are given a magnifying glass, 4-5 year olds say its pianted to look like a  rock but it’s a sponge. 3 yr olds say it looks bigger and it is big. 

False belief tasks are the best thing that cog psyc have created, they are used all over the world for autism.

Autism is at epidemic levels, 1/7 children. 15-20 yrs ago it was 1/1000. False belief tasks are best to understand autism.  The magnifying glass with painted rock study.. this turns out to be similar in patterns for all children all over world, UNIVERSAL finding. In diverse countries like us and china, collectivist and individualistic. 
The gold standard for cog researchers is FALSE BELIEF TASK. 

False belief tasks: First ex is the misleading appearance task: give kids a smarty box, let them shake it, and it sounds like it can be smarty’s in it. 3 yrs and older all say theirs candy in box. Then when they open box its pencils. 5 yr olds will laugh like crazy and they will admit surprise, when u ask them what do u think other children will say they say they’ll make a mistake too. 3 yr olds get mad and they say they knew their was pencils in there and that people are going to think its pencils too. 

Location change task: done the most in autism studies. Fig9.3 maxi is the protagonist in story. He hides his choc in the cupboard then he goes to play, then mom comes and moves the choc from the cupboard to a table drawer. When maxi comes back the child is asked where did MAXI hide the chocolate? 3 yr old and younger say where mom moved it to. 5 yr olds will go to original spot where maxi hid it. By 4 most children say the cupboard as correct answer. In western and non westernized countries, African tribes, respond in same pattern as American and European children do.  3 Yr olds cant do the task, but older they can. 

Many factors impact performance of children on this task: meta analysis of 178 separate studies. Meta analysis is finding obvious changes that we see over and over. They found 5 main factors that impact performance of false belief tasks and age in which children are successful at false belief tasks:

 1)children tend to perform this task better and succeed at much younger ages if the study involves an element of DECEPTON. If u screw with maxi the children can do it. If mom purposely tries to hide chocolate and that they are told maxis mom is trying to deceive them.

 2)children tend to perform better and succeed at younger ages when they carry out the transformations themselves. If u let them hide the choc in a diff spot by themselves then they will readily be able to do the task. Hands on doing things allows children to think more cognitively better. 

3) if target object isn’t present anymore. If maxis mom takes choc out of room, they wont fall for it anymore or if the choc is eaten. 

4)in stories in which the protagonist (maxi), their belief is explicitly stated or pictured. Like if they say something “maxi thinks the choc is in drawer.” U give them more info to work with cognitively. Young children get into trouble when we ask them to infer. They are not good at inferring based on evidence, that comes with time and dev. 

5)children older than 4 tend to perform false belief task better if the question emphasizes a time line. Ex: when maxi comes back where will he look first? They will say cupboard, where will he looks second? The table drawer. Making a timeline. These studies are called a gold standard. But this area is controversial not in the findings, the data is solid. The findings are ok. It’s the interpretation of the findings that people have an issue with. The findings have been replicated in labs all over world, how we interpret the data is up for debate.

Many believe that children who cant do this false belief task, lack theory of mind. Other scientists tend to believe that young people cant do this type of task because they’re too demanding. In general they are too demanding for verbal skills.  Others believe that the general info processing cant support the demands of doing such an extravagant task, their cells are good at being neurons but they haven’t learnt on how to be a glutamate neuron very well. They learn through practice by being stimulated. There is a lot going on in these false belief tasks. 3 yr olds don’t have the ability to do this, it comes on line at 4 to 5. 

Flavell and miler concluded that many 3 yr olds have the beginnings of understanding beliefs but the problem is that its very fragile. So its easily impeded or prevented by slow information processing. If u have a system that isn’t fast they cant do this. They also believe that children rarely access this type of belief understanding spontaneously. They only do it in the lab. Especially if u notice the factors that influence it its even more conscribed.  Some believe their understanding is just not there yet, knowledge isn’t there yet. 3 yr olds don’t have enough knowledge. Flavel and miller believe that young children use more implicit, procedural, less assessable to reflection forms of processing and there’s a shift of time to more explicit forms that we can verbally represent. 

Understanding of thinking
-Distinguish this from other mental states and activities.. 
- This is when our mind makes a mental contact with info or content. Thinking actually involves forming a mental representation of the real world or the realest possible world. When thinking about things we are thinking about tangible things. By 3, we have a basic understanding of many essential aspects of thinking. They know that only people can think and not inanimate objects. They know its an internal mental activity that involves the mind and the brain. They know that they have thoughts about things that aren’t present physically. ( so not tangible). They can distinguish thinking from other related activities so they know about thinking about a pencil is a lot diff than touching or seeing a pencil or even talking about a pencil. They know thinking is a personal experience
Preschoolers are limited in their thinking skills. They underestimate the amount of mental activity people are going through. For example if you have a person sitting on a park bench (a picture of this) the kids will say the person isn’t thinking in the picture. Even when we give them hints , they cant infer about what someone is thinking of. Their understanding of their own thinking is a little better than their understanding of others thinking.  Have difficulty reporting what’s going on in their minds. A study made them think of the room that their toothbrushes are in (5yo) and literally moments later they were asked what they were thinking of, and all of them denied that they were thinking about anything at all. 5 yo moments later denied thinking anything at all and if they did admit to thinking, they cant report the contents (they have difficulty reporting their own mental activities). 
Do not think chair study: A study looked at 5 and 8 yo in a do not think chair. After a few seconds they were asked what they thought about, 5 yo said nothing, 8 yo acknowledged that they had thoughts despite sitting in the chair because thinking just happens. 

- Reality based cognition – understanding of knowing. 
Knowing is representing a true state of affairs, the way it really is with high certainty. If you know something you should really know it. Children can distinguish thinking from all other forms of mental activity by 4 yo. Before then they have a rudimentary understanding of how people acquire knowledge. 
Inside the box study: A study was done with 3 yo and they were asked what was inside a box, they kind of gave way to the person who looked inside the box as if they would know much more than the person who touched the box… they were able to attribute the knowledge to the person who looked inside the box. The links btw perceptual experience and knowledge aren’t good till about 5 yo. At 5 we develop a better understanding of the diff modalities of perception and how they yield different types of knowledge. If you touch something under a blanket, you’re getting tactile knowledge. Tactile is diff than hearing and seeing etc. children’s understanding of how they acquire knowledge rises in preschool years. Schooling instills this. Ex: Touching an object doesn’t yield knowledge about its color. 
Difficulty identifying sources of knowledge and when they learned something: Young individuals have great difficulty identifying how they learned the things they know. This is called source monitoring. Gopnick and Graf let children either look inside the drawer, told them what was inside, or provided clues of what was inside. Then they were asked how they knew what was inside. 3 yo had enormous difficulty identifying and providing the source of info. 5 yo had no problem at all. 

Young children also have problems identifying when they acquire their info. Taylor et al told preschooler’s a fact they never heard before. Then they were questioned immediately after they were provided with this statement. Most 4 yo and many 5 yo claimed that they've known this forever. Young children seem to view action as the best indicator of knowledge. They’re better when they learn new behaviors as opposed to new facts. 
Understanding of pretending:

- Pretense involves using objects and actions to represent other objects and actions. this is done usually in the spirit of fun. Thus pretense involves mental avtivity… and visible behaviours.
- By 1-18 mo of age children will take part in pretend play. Bananas are the most common substitute for something else. This means they have at least an implicit understanding that one object can stand in for another. This is a precursor that objects can be represented in our thoughts and mind and that we can form mental images. Pretence is believed by many researchers to be a manifestation of an early mental rep. What’s interesting is that young children think of pretense as an action.
- Lillard did an interesting study where he gave 4 yo a video of a troll doll hopping like a rabbit but these children were told that there were no rabbits and that that particular troll didn't know anything about bunnies. Despite this most 4 yo reported that the troll was pretending to be a bunny. They didn't appreciate that in order to pretend to be something they actually have to know what it is. They don't understand the role of mental representation in pretense early on. Another lillard study used 3-4 yo .. many claim that inanimate could pretend especially when they are dressed as animate objects. This is because they are just focusing on the action, not the details. An example is taking a truck and dressing it in a cat costume, they’ll think the “cat” can pretend. External features are pretense – what something looks like and action are really salient cues… they focus on that. Because they focus on salient features doesn't mean they don't have any understanding of the mental stuff that goes on.. they have a rudimentary knowledge.
- Custer - 3 yo were presented a story in which the character had a mental representation that differed from reality (?) children were asked to pick between 2 pics and what showed what was on the characters mind. 3 yo were correct most of the time (pretending you have a fish on the fishing line when really there was a boot on the fishing line). They understand that pretense involves mental reps. 
- Davis et al did an interesting study where children were presented sequences of pictures illustrating a story about a girl, bird, and butterfly. The final picture depicted the girl with the bird near by. The girl was flapping her arms and the thought bubble showed her thinking of a butterfly. When children were asked which of the two animals the girl was pretending to be, 3 yo were amazingly successful at this task, they tended to pick butterfly. 5 yo were absolutely perfect. They seem to inherently understand thought bubbles. By 3, many begin to understand that pretense involves mental representation. This understanding of mental representation increases to about 5 where its pretty much well established.
Understanding of fantasy
- Fantasy – fantasy is we develop ways of thinking and reasoning about the physical world that violate physical laws/principles. This happens because we don't know much about physical laws. It is pervasive in the lives of children its part of normal cog development. Autistic kids don't have a fantasy life. Fantasy could be beliefs in magic, imaginary friends, and fantasy figures/supernatural. Basically what ever they don't understand they attribute to supernatural causes. They do know the diff between reality and fantasy. They don't understand the workings of the real world. They blame things on supernatural beings that they don't understand. Magical events and processes – they don't believe these. They’ll give it to you as an answer though when they don't understand it. Most children will say they don't believe in any of this but their actions show the opposite. Subbotsky did a study with 4-6 yo with a magic box, basically they put pictures into a box and said a few magic words and said those words would transform the picture into that actual object. Most children said they didn't believe it but when the researchers left the room, they would start playing with the box.. and only put the pictures of good things in the box. 90% of children between 4-6 used the box. They all expressed great disappointment when it didn't work. Up to about 6 years, they believe in magic but wont admit to it. There’s a tendency to evoke magic as an explanation. This increases till about 4 then decreases from 4 till about 8yo, this is when they start realizing the physical laws of the world. 

Imaginary companions, by 3-4 years of age ~ 30% will have 1 imaginary companion. They come in many forms, animals, etc. its more common than its not. They tend to even take on imaginary personas or identities (this is another type of imaginary friend). Most children will have an imaginary companion but sometimes they can even be imaginary enemies. No matter what imaginary companion they have, most realize its fake. When you talk to them about it as if their imaginary friend exists, they’ll think youre silly. They’ll tell adults “ you do know its fake”. The belief in fantasy figures can be supernatural figures like the boogey man, faeries, etc, things like the tooth fairy… the way they see ? and ? is very different. A survey of 4-6 yo, 40% of parents reported that their children believed in monsters and fairies, and more than 80% reported that they believe in Santa clause.

Fantasy figures vs. event-related: The same parents also reported that they encouraged the belief in event related beings (tooth fairy, santa etc) our society supports this (santa in malls etc), more than supernatural figures. Taylor believed that we support this by encouraging them to believe. We encourage them so they aren’t real sure what to believe anymore. They generally understand that fantasy figures aren’t real by 3, most know event related aren’t real around 6. When asked if objects are make believe or real, most by the age of 3 do this really well . when we aren’t encouraging crazy things they wrap their minds around fantasy etc.
Sources of development of understanding minds: again, the focus of this is in general the false belief task, this is the golden standard. many researchers emphasize that a maturation of processes, neurons have to mature and have mature connections to accompany this shift in understanding of the mind. There is a strong consistency across studies in the timing of the development of false belief understanding. they seem to turn on all relatively within a year. ex false belief task of the smarty ones, many of 5 year olds can successfully do this. but an equally large number of 3 year olds can’t. something that happens on the way to 5 years old that kids can recognize that something is going on in their mind. autism is a problem. now, 1/7 kids have autism. the characteristic of impairment in this population is that they have qualitatively bad social skills and they’re equally bad at communication. have repetitive stereotyped patterns of behaviour, often obsess about interests and activities (do the same things over and over, common is with bugs and reptiles, so good at this) autistic patients score poorly on IQ tests, its a disorder of thought. but despite this, they do even POORER than IQ would suggest on false belief tasks. so they have even worse false belief than IQ. tasks that require an understanding of other peoples minds they’re horrible at. their use of mental verbs are poor, e.g think. worse than other kids at a similar degree of retardation (in terms of IQ). so kids who have this similarity in thought processing deficits use more mental verbs than autistic. 

- great impairment in pretend/fantasy play. 

-appears to many researchers that mechanisms that allow us to understand our minds are partially independent from those used to understand other phenomenon’s. 

-autistic kids show specific impairments that allow understanding of their minds and others minds.

-other researchers emphasize that growth of general cognitive abilities, such as info processing capacity, is a primary developmental source for understanding of mind, so we have to improve in this before we can understand others minds.

-imaging studies: tasks that require an understanding of the mind to do successfully. they impose a huge cognitive resource load. need many cog resources to do this.

-task with maxi? kids need to keep in their minds where it was originally, what he did, what his mom did and give an answer. hard load to bare .also have to INHIBIT what they know to be true. they know where its hidden but have to inhibit this to think where maxi will think its hidden.

-3 year olds do much better on false belief tasks with a lesser cognitive role, or give them more time and intense training, then they can sometimes do the false belief task at this age. 

-improvement in info proc capacity likely has imp role in ability to understand the mind. in particular, critical for shift from 3-5 when they can successfully do these tasks.

-another source of info they need for theory of mind is EXPERIENCE WITH OTHERS. they need SOCIAL interaction. with autistic kids, they don’t really socialize, very in their own bubble. 

-preschoolers with MORE siblings can do the task EARLIER and BETTER, the more siblings, the better they do. this is because of more talk about mental activities. the OLDER the siblings are makes it better so sibling status is also important. 

-we talk more, better understanding of mental activity from them (esp older). in general we engage in more activities that help with understanding of the mind. older siblings are also good at supporting fantasy and pretend play***
-kids who engage in more social pretend play with other people (actually interacting) with others that are engaging in fantasy play, the older one will usually be the superior role and structure the play more than younger ones. 

-kids who engage in more social pretend play demonstrate more advanced theory of mind.

-also have more opportunities for communicating about mental activities, more aware of what’s going on in the mind.

-deaf kids show delay in U.O.M. (understanding of mind) and even WORSE with hearing parents. this is because parents don’t communicate with them as much. 

-the typical child, GRAPH: x axis: % of kids that can succeed at task. one graph with location change (maxie) and smarties (misleading appearance task). normal/typical kids perform both at about 75% success levels. autistic perform at 50% levels. (deaf with parents who do sign (e,g 70-75%), deaf with hearing parents do even worse than autistic.  on y axis). Deaf kids with hearing parents do worse because the parents don’t converse with the child enough (don’t use sign language)
-language is critical for T.O.M. potential source of dev. many correlations between language and dev of T.O.M. shown in normal, autistic, and deaf kids. ****

-language impacts T.O.M in many different ways. lang is so crucial that we evolve with it. many researchers think this is the real thing we need. 

-we use lang to express words for mental states (e,g think, know, understand) so if we don’t do this then were at a defect. 

-we use lang to mentally represent. e.g pic of an apple, we represent it in our minds with the word apple. helps us store what we see. were very lang oriented cuz of evolution.

De Villiers & de Villiers argued that lang provides kids with rep structures called COMPLEMENT STRUCTURES which enable people to embed one idea or thought with another. if we don’t have the ability to form complement structures to make system efficient, were at a loss (ex: he said that, he thought that)
-the understanding and use of complement structures is THE BEST feature/predictor to know if people will do well on TOM tasks. 

-maturation, cog capacities, experience with others and lang all involved in TOM but language is the biggest focus. *****

understanding social rules:
-e.g please and thank you. personal space (distance between people when you speak)

-passed on GENERATIONALLY. social conventions are CULTURAL. don’t talk with mouth full. 

-conventions are SITUATIONAL. now rampant children are told NOT to share food with others at school. this is SITUATIONAL. we want them to share, but they can’t in school cuz of allergies. 

-social rules differ from moral rules. they’re ARBITRARY. every culture makes them up. MORAL ones protect peoples rights and welfare. e.g don’t kill, don’t steal. 

-3.5 year olds believe that violations in moral rules still count if no one sees it. for social rules, they don’t care, it doesn’t count. 

-transgressions*, breaking of moral rules. TORIEL study: showed children more likely to respond to MORAL vs SOCIAL conventions. they tended to react a lot worse for moral and they made many verb statements about the moral transgression and about how this could impact the feelings of others. these types of responses much less for social conventions. so they can distinguish between them early on. 
-preschoolers occasionally believe that we can’t violate social conventions, the same as physical laws (e.g. gravity) they act like they’re the same. BUT when you ask them more in depth, they know the difference between moral vs physical laws. can also distinguish social from physical. by 4 years, most understand that to follow social rules, we first need a knowledge of the rules themselves and on intentions to follow them. 
Kailish study: asked 4 yr olds to predict behaviour of other kids. either they didn’t know or they INTENDED to violate the rules of social and phys laws. most kids predicted that others would violate social rules if they did not know the rules to begin with or if they intended to break them all along. they did NOT say that others would violate the physical laws the same way. even if they intended to defy phys laws, so they know we can’t defy gravity for ex. 3 year olds DID NOT reliably know diff between phys vs. social laws. so something happens between 3-4 yrs. 

-knowledge and intentions matter for 4 year olds, not for 3 year olds. 
social categories and groups:
-the part about social categories and groups, we have this in society, we like to categorize people. it makes life simpler. we have many diff ways. 

-ex: SES, gender, ethnicity, marital status… many labels.

-knowledge about gender at 18 months, incredibly aware of gender and even gender stereotypes. many 18 mo olds can match male faces with male voices and female. in a visual preference task, boys tend to look longer at vehicles. girls tend to spend longer looking at doll babies. where does this come from? much data shows this is built in. happens all over the world (UNIVERSAL).
-differences become even more pronounced by 23 months of age. becomes even more heightened. this suggests that kids possess gender categories very early on. 

-an imp achievement in our ideas of gender are when kids reach gender CONSTANCY. when we reach this, we realize that sex is determined biologically and not by whether we have a dress or wig on.

-Cohlberg did critical studies. proposed that kids acquire gender constancy in predictable 3 stages. 1) gender LABELLING: reached by most at 2-3 years old. kids can accurately label their own and others sexes. but when you put dress or wig on boy, they think its a girl at this stage. same with dog mask on a cat. focused on appearances at this age. don’t realize that sex is PERMANENT. 2) gender STABILITY: reached in early preschool years. start to understand that sex is stable with time. but still don’t realize the PERMANENT nature of sex. believe that people can change their sex if they want to. understand that male babies will grow into boys who while grow into men and same for girls. still believe that superficial attributes and activities can cause a change in sex, e.g if a boy skips (WHAT?), they think this could change their sex. 3) gender CONSISTENCY: 4-8 years old. depends on EXPERIENCE!!****** they recognize that sex depends on INTERNAL, NON OBSERVABLE and SITUATIONALLY consistent influences. 

-much data shows that these 3 stages are gone through to understand gender dev. but there is a problem with the interpretation of this data. a lot of debate about these stages. little support for an ASSOCIATION with measures of gender constancy and behavior’s based on an understanding of genders. the problem is, specifically, long before kids attain gender constancy, they prefer SAME SEX toys. before they have any idea that you can’t just change your clothes to become a girl, they are biologically driven to gender typical sex toys. young girls even before gender constancy will model women from their env/tv but not males. and males will tend to model men. so something is going on before we wrap our minds around gender constancy.

-an increase in gender constancy has never been linked to increased preference for same sex toys or modeling. kids behave in gender typed ways way before gender constancy occurs. 
Martin and Halberson: info processing study with respect to gender schema theory: first kids acquire a gender ID, they know if they’re a boy or girl. then they go on to construct gender schemas, knowledge structures that allow us to organize what we acquire from env into an organized pattern (organize info about gender). So gender schemas incorporate knowledge about 1)gender stereotypes, 2)gender related behavior’s, and 3)gender related activities that are typical for each sex. what they believed was that we develop these schemas and then use it to guide our behaviour. what many findings show is that when kids first encounter something novel, they try to figure out of its a male or female based toy/object. this is called the INITIAL classification and its critical because they use this in regard to whether they want to learn MORE about something. so if a boy comes across what he thinks is a doll, he doesn’t want to know anything about it. if it is appropriate for them, they want to learn more about it. kids approach and learn more about things that are classified as relevant to their gender. they avoid and don’t learn anything about things they consider for the other gender. they remember more details about things for their own gender**** this shows they pay attention focus memory etc for things related to their sex. 

-those with stronger gender schemas have more organized info in their brain, and display more gender typed behavior’s and more likely to process info coming in along gender lines. 

-schemas influence us in organization as well as how we bring the info into our minds.

-believe social worlds is critical to learn about gender.

-Bussey and Bandura study: kids learned about gender through 3 modes of influence. 1) observational learning (children attend to models in their own env and in mass media and they draw inferences about gender roles). 2) Enactive experience (children learn about gender appropriate conduct through enactive experience, or learning based on the outcome of one’s own actions. 3) Direct Teaching (parents and other people sometimes directly instruct children about gender-appropriate behavior ( ex: big boys don’t cry). 
-once we get older, we can learn about gender appropriate conduct by ENACTIVE experiences (vs observing). this is based on outcomes of your own actions. their actions are judged by others, e.g father angry at son holding a doll. get cues from others responses. 

-we directly teach behavior’s, e.g big boys don’t cry. 

-kids exposed to a lot of gender info both are more SKILLFUL in cognition and social interactions. social and cog factors contribute to understanding of gender schemas. 

knowledge about race, ethnicity and social class:
-Quintana model: 4 imp stages to achieve understanding of these 3.  

1) 3-6 years old: when we have integration of affective and perceptual understanding of ethnicity and race. we become aware of existence of diff races and ethnicities because they look diff. 

-then develop attitudes that mirror societies beliefs of how we see them. kids too young to develop their own ideas so they follow what society says. 

-tend to express neg attitudes. even sadly they can develop neg attitudes toward people in their own groups. its societal pressure and surprisingly children’s racial attitudes during this period are not systematically related to their parents’ attitudes (appear to be based on broader societal views)
-this stage is full of rampant prejudices, but it doesn’t matter when it comes to who they play with ironically. ideas not supported by their behavior’s. they understand that perceptual diffs differentiate us. by 4 most kids use black and white accurately. pics, dolls etc. 

-verbal descriptions tend to be based on external features. 
-rudimentary understanding of social class, but this diff of rich and poor is based on clothing and possessions. don’t get that job and education matter.

2) 6-10 yrs: literal understanding of ethnicity and race, pretty accurate. verbal descriptions tend to be short in stage 2. start to include non-observable traits. language, food preferences, holidays celebrated etc. get this info from school. same shift happens in social class understanding. kids will invoke psych traits for rich vs poor. believe rich work harder and poor are lazy. negative attitudes towards people tend to decrease in second stage. 
-their understanding of individuals is more based on similarities and differences. between group similarities are what we see the same for every member of our group. within group diffs are when we see that not everyone from a group acts the same way. this decreases prejudice.

-more adults tend to highlight distinctions among groups of different people, more likely to display own group preferences and out group discrimination. coming now from PARENTS (vs society in stage 1)

3) 10-14: social understanding of race and ethnicity and more aware of subtle differences between groups. recognize that race and ethnicity impact how other people perceive members of other groups. prejudice doesn’t really change. Ethnicity plays a major role in social interactions, such as friendship formation. 
4) adolescents. understanding of dev of ethnic identity and form ethnic group consciousness. see individuals as reps of ethnic groups, so inc in stereotyping. only way to get rid of this is more exposure to people who are different than you, or differences of other people in your own group. without this, you can’t learn. This is a subjective dimension of identity that people may or may not choose to actively express. 
CHAPTER 8- Conceptual development:

Representational hypothesis:

Concepts involve us grouping together different entities on the basis of some similarity. Example: dogs is a concrete example of concepts. Dogs have 4 legs, they have stereotypical things we think about dogs, that’s why its CONCRETE CONCEPTS. How do we form concepts that are so abstract like justice? Concrete are the first concepts we form, when we have more cognitive dev we can have ABSTRACT CONCEPTS as well. Concepts are critical cause they allow us to organize all of our experiences into a more coherent pattern from which we can draw inferences when we face new situations.

Concepts save on mental energy and cog resources. Tendency to form concepts is a basic capacity for most human beings. People with disorder of thought will struggle with concepts. Problems with thoughts is important for this because we need a well functioning system, if there’s a problem with it we wont be able to form concepts. 

Infants form concepts within first couple mo of life. within a few yrs they will have tons of concepts. We rapidly start acquiring them once we form our first concept. 

Representational dev hypothesis: older children and younger children differ in their concept dev because they fundamentally differ in their ability to form representations (Concrete vs. abstract) 

1)Time, 2)space, 3)numbers, and understanding of 4)living things are concepts that develop and are special because it happens in children all over the world. Its UNIVERSAL. It occurs during almost every historical epoch. For these reasons we seem to think these special concepts are biologically driven. 

Conceptual representations in general:
How do we represent concepts? 3 main possibilities:

1)defining features representations: a dictionary definition. When we acquire a defining feature rep, they only include NECESSARY and SUFICIENT features. Bird: necessary feature: wings, beak, fly. They are the STAND OUT’s. Defining features pretty much always happens.

2)Probabilistic definitions: more encyclopedia. More info, not just few terms to define it. This is how we probably represent most concepts. The PROBABILITY of them showing up. This is more gambling style, how often certain features show up. Some birds eat worms, but not ALL eat worms. The number 1 probabilistic thing that most people think is that birds eat worms and insects, so this will have higher probability than birds who eat other things.

3)Theory based representations: a science textbook chapter. Tons of info being used! When we dev theory based reps we tend to emphasize CAUSAL relationships, so we have explanations for why this happens now. Concepts include explanations. Such as penguins don’t need to fly? Wont serve them in the parts of the world they live in. we can wrap our minds around outliers (not obvious concepts).

Defining features representations:
Necessary and sufficient features:
We use these to determine whether something is a bird or not.

Piaget:
And others believed that young children cannot form defining features reps cause its too complex and they need more experience and knowledge. He based this on how children played. He gave these children toy animals, toy vehicles, and toy furniture. Older children: typically divide these objects into categories with a defining feature, animals with animals. In contrast pre schooler’s put a dog with a car. The rational for pre schoolers is more FUNCTIONAL (they know dogs like riding in cars). They concluded that pre op children’s concepts are thematic (organized in terms of a common activity or theme). Concrete op children’s concepts are taxonomic (classification, organized in terms of hierarchical organized categories).

Vygotski:
Used similar tasks to study concept dev as Piaget. Took a number of blocks of diff sizes, shapes, and color.  Asked children to group them together as best they could. Children over 6 yrs, grouped according to 1 QUALITY, the color red or color green. Pre schoolers start with one theme and then they get distracted, they have a crazy form of categorization, but it makes sense cause they cant focus their attention for long. They categorize all over the place, this told vygotski that they seem to form CHAIN CONCEPTS (basis of classification changed from example to example). Children pass through 3 stages of conceptual dev according to vygotski. Early on they focus on thematic then they form chain concepts and later they’ll form true concepts (adult like concepts). These true concepts are based on necessary and sufficient features. Recent evidence suggests that infants as young as 1 can actually do taxonomic classification, we just have to test them in the right way to see this. BOWER AND MANDLER presented infants with 3 objects, they were told to find another object just like 1 of the objects they have (the target objects). If the target object was a monkey, the other 2 was a banana (thematically) and a bear (taxonomically). 1 year olds picked bears as being more similar 85% of time. So we have a hard time believing that 4 or 5 year olds cant do it when we have evidence that 1 yr olds can. Part of confusion is related in part to INTEREST, young children are interested in diff things, we have a hard time inferring whats going on. Its more interesting for them to show a dog with car. If children do sort thematically by picking a banana they can explain the taxonomic association btwn bears and monkeys (animals). They can explain it if we ask them. 

Probabilistic representations:
Most concepts don’t have defining features. Concept of a chair (4 legs, sitting) but what about bean bag chairs? No legs. We represent most concepts in probabilistic features, things that show up more often than not. 

Rosch and Mervis-4 ideas in theory:
Most concepts are united by a family resemblance to sufficient always happening features. Some things are related to concepts to diff degrees. They did a theory based on 4 imp ideas: 

1)idea of cue validity: whether or not something is an example of a concept or not by comparing cue validities. Ex: most birds are capable of flight but all birds are not. More frequently in birds they can fly. So flight is a highly valid probabilistic cue for the concept of bird. 

2)basic level categories: many categories are of a hierarchy nature, most have 3 levels of hierarchy, a general level called the super-ordinate level, middle level (basic level), and a specific level called the sub-ordinate level. Basic levels have the MAX cue validities, chair is a basic level category because it has several cue validities. Super ordinate: furniture, specific level (sub ordinate level): kitchen chairs. We should learn basic categorization before super ordinate and sub ordinate categories. Infants who under went a habituation procedure, 3-9mo of age were shown members of a basic category, and then after habituation to basic level category, they were presented with a novel member of same basic level or a new member of a different basic level but within the same super ordinate category. Showing pics of diff horses, if horses are same size, children will habituate to it. Once they habituate, when they show another horse, they wont care, but if you show a zebra, its renewed interest. So they dishabbituate them to diff pictures (zebras, giraffes). If they habituated infants to diff types of mammals and then they presented them with a bird, fish or furniture they showed dishabituation. Infants are able to form basic level categories and also more general superordinate categories (ASK!). Our ability to form basic level categories changes with AGE and EXPERIENCE. When you think about a ball, you think about rolling. Right away children focus on the one perceptual thing: roundness (ball=thing that can roll is a “child basic category” according to Mervis). If you give them a round candle they will say it’s a ball. Eventually we turn this ball concept into things that can roll. Some similarities on how children form these child basic categories and how adults form standard basic categories. But there’s an imp transition that’s based on amount of info/knowledge we have. We need to experience things before we can determine the concepts we want to form. 

Children transition between child basic to standard basic categorization when they grasp the role of perceptually insignificant but functionally important attributes. Like wick, when they understand what wick is they don’t think that the candle is a ball.  Early on they will ignore wicks, but then they will learn the purpose of the wick and that’s the shift from child basic to standard

3)correlations among features: many features tend to cluster together. things that slither tend to have scales, long, horrifying, and even camouflage. They are cluster of features that clutter together. (snake). 10mo old can even know correlations among features, how? Frequency detection. 
4)prototypes: this is when we have the most  representative instances of a concept. Robins are prototypical birds in upper north America because they share more the same probabilistic defining features more so the other types of birds. 

Theory based representations:
-we also develop informal theories and use this to make concepts. We associate all of our game knowledge and various theoretical beliefs that we pick up on experience to generate core theories. These theoretical beliefs influence our reactions to new information (ex: a car with orange wheels and a car with square wheels. We infer that for orange wheels the owner is a prob a hippie. We infer that the car with square feels wont function because it cant move. Such inferences reflect our informal theories about how cars work and why people do strange things). 
Core theories:
Wellman and Gellman believe that children are predisposed to dev 3 imp core areas that are built in to us: 

understanding of inanimate objects, call this NAÏVE PHYSICS

understanding of living things, call this NAÏVE BIOLIGY
understanding the human mind, call this NAÏVE PSYCHOLOGY.

These core theories are said to organize knowledge about the world in general and help us learn tons of info as we get older. They are almost a foundation. These 3 domains are central to basic survival. We need these 3 for better cog dev.

Spelky believed that we begin life with a primitive theory of inanimate objects, theory of physics. Wellman and Gellman suggest that the first theory of psyc emerges around 18mo. The first theory of bio at around 2-3 years. 
Important concepts:
Space:
Dev of some concepts are different and important and seem to be biologically based. This develops similarly in most children around the world, and most historical epochs of time. All of these special concept developments tend to appear in rudimentary form early on.. we have a primitive understanding of it. They develop in ways that affect the culture around us. If we grow up in a place that doesn’t care about numbers, were not going to fully understand numbers at the levels that were biologically disposed to. So culture matters.
Space: we can encode many events when they occur and where they occur. We have very good idea about timing and also a good idea about spatial localization. Ex: they hid big bird under a sand box and then they smoothed over the sand. They asked 1 yr old to find big bird. They were very successful. This basic ability to encode space is built in to us in most. We tend to represent space and distances in 3 ways:

1)in relation to our own position (right of us or left of us) ( egocentric representations
2)in relation to imp landmarks in our env ( landmark based representations 
3)in relation to an abstract framework that we make up in our minds. A map in our heads ( allocentric representations 
When we use ourselves 1)egocentric representation. Landmarks is called 2) landmark based representations. Spatial abstract in minds 3)allocentric representations (like a GPS)

Within allocentric reps, any position can be served as a reference point, you determine it. Egocentric reps: 6 and 11 mo old when you test them in a T maze. Baby will learn to turn to right to get desired toy, but if we flip the T around, (the toy is on the other side), the baby will keep turning right. But if baby can know that something changed in their SPATIAL they will turn left. Babies frequently fail between 6-11 months. 6-11mo will continue to turn right. Not until 16mo of age they shift to other directions. In other words they have great difficulty adjusting their spatial position but this problem can be helped by adding a LANDMARK in the maze. If u put a picture (landmark) they will turn to the correct side, this will help to 6-11mo olds. 16mo olds can always do this, if you give younger children a landmark it can help them do this. The landmark is a cue but they cant do the shift without the landmark at an early age, 6mo old cant do it without a landmark. 

Also SELF PRODUCED LOCOMOTION, (depth perception). Also helps infants to learn about space in general. When you move by yourself you have more info coming in. 8mo old who have walking experience are much better at locating objects than infants who don’t crawl well. More experience the better spatial. Self produced locomotion leads to the ability to overcome the egocentric perspective that children have, they aren’t trying to be egocentric, there’s just not a lot going on. Systems that produce motor activity and spatial reps, this shows that they are completely closely connected.  Landmarks provide a way to break a huge environment down to manageable pieces. So its VERY important to use landmarks cause the world is huge to them, breaking it down works for them

In first year of life, children use landmarks, they can be objects, or people. Mom is the most important landmark, cause all interesting things are happening around mom. As we age we use other landmarks, we get out of moms’ comfort zone and use other landmarks. 

Allocentric representations: the most PURELY SPATIAL of the 3 types of reps, cause you truly need to form a spatial map in your mind. Egocentric and landmark based reps can be easily reduced to a verbal form. How bout allocentric? Its hard to verbalize a spatial map cause its specific to you! Allocentric are very tricky to verbalize. Most children can use allocentric reps by 1 year of age. 1 year olds can combine the use of landmarks and geometry, geometry is critical for us to form spatial maps. They are good at using landmark info mixed with general geometric schemas that they worked out in their minds. The one they rely on most depends on room size. Small rooms they tend to rely on geometry and not landmarks. Geometric configuration is good enough. Big rooms: they combine geometric and landmark info. So the type of spatial thinking depends on the NATURE of task and FEATURES of env were in. 

How is spatial knowledge acquired?

We need action in our environment, we need perceptual information coming in. how do we know this? Visually impaired individuals who have these impairments at birth and those who have them at age of 10. Early damage it impaired their ability to try to picture their spatial orientation of the world. Individuals who had this impairments after age of 10 have no problem, they were same as non visually impaired. So early perceptual learning is critical for accurate spatial info. CULTURE has an impact, study: Australian city kids,  and aboriginals that grew up in the western desert of Australia hunting and gathering. These indvs had no formal training, the city kids had formal shooling/taining. Aboriginal children did much worse on most test of cog fcning, cause most are correlated with formal education but that isn’t useful for hunters. Hunters focused on spatial tasks and also the desert doesn’t have a lot of landmarks so they need good spatial skills. Australian city kids vs. aboriginal kids, these aboriginal children had far superior spatial skills, it was wayyyy better than any city kids. Also aboriginal children don’t practice by REHEARSAL, they dont verbally rehearse spatial localization but the city kids do cause they’re taught in school that rehearsal helps with memory. 


