PSY3136 Language Development 
Background 
What is Language? 
· systematic/controversial use of sounds for purpose of expression or communication 
· OED: system of spoken or written communication used by a particular country, country, people, community. Consisting of words within a regular grammatical and syntactic structure
· Similarities: 
· Pragmatics (conventional) – social part of it 
· Grammar 
· Spoken and sign language relate to phonology and semantics 
· Other BAD definitions: 
· Concrete act of speaking (bad because we also have sign) 
· Biological faculty that enables a person to learn and use their communication systems (bias) 
· Defining feature of human behaviour (horrible definition) 
· Language is NOT static. A language that is static will die by the nature of it. You cannot control a language. 
· 6 MAJOR POINTS: 
· language is: 
1. Communicative (cant stop here because other things, gestures, are communicative as well) 
2. Arbitrary (conventionality, language by nature is completely arbitrary. No reason why a light is called a light. Every language on earth has arbitrariness to it – light in English but luminaire in French. Exception: onomatopoeias “boom” “zoom”) 
3. Structure (Linguistics system must have a structure. If we don’t have structure, we cant communicate. If we don’t understand the same structure, we cant communicate) 
4. Multilayered (if I say “I drank the coffee” we understand that in terms of phonology, all the individual sounds, we are also hearing the words, we know what the word “I” or “drank” means. We understand the semantics. We understand the grammar of it, subject, verb, and object. We also understand the social nature of it, this guy needs a coffee. We simultaneously do that)
5. Productive (another word is Infinite. We can create and infinite number of combinations. We can transmit new ideas and information we have never heard before)
6. Evolutionary (languages adapt over time. Since language is social, we change over time, ties language change in) 
· HOW DID WE LEARN ALL OF THIS IN THREE YEARS!? 
· Largely biological. There are certain parts built into our system. 

Psycholinguistics: 
· study of linguistics through a psychological perspective 
· summarized by one word: studying the how of language 

Parts of Language: 
· phonetics and phonology: constituent sounds of a language. First things you get developmentally 
· semantics: meanings of words. Made up of the lexicon. The lexicon is made up of two things, vocabulary (how many words we have in our head) and knowledge of how to build words. We can learn new words very easily, but not new languages. 
· Grammar:  structural organization of words and morphemes (inflectional morphology) consists of morphology (combining units of meaning, words and morphemes) and syntax (combining words into sentences) 
· Pragmatics: understanding meaning of others beyond words. Part of this is sociolinguistics, the transmittal of information to others in socially appropriate ways. 

Language Development Timeline: 
· chart ends at 4 years of age 
· look over textbook timeline 
· phonology is primarily done by 2 years 
· words, lexicon is primarily done by 2.5 years 
· grammar will be done by 3 years (mistakes expected) 
· pragmatics is off the char (doesn’t agree with the chart, thinks pragmatics goes way beyond) 

Why Study Language? 
· extremely complex so we need to explain its fast acquisition 
· cognition
· nature vs. nature. Look at biology of it is nature. 
· We are arguably the only things on the planet that uses language 
· Social needs involved in language – how you talk is an indicator of status 
· If you hear someone with a specific accent, you are going to make assumptions about them 
· Conveying social information
· Super important to us socially 
· Variation 
· Linguistic

History of Language Research: Origin Stories: 
· Mythologies/religions of many cultures have language origin stories 
· Hindu: 
· Brahma punished world tree by cutting off branches, new trees equaled a new culture/language
· Native American: 
· Post-flood or over a dispute 
· Pacific West 
· Everyone together, something happens, they get so mad at each other and everyone stops speaking each others languages 
· Greeks: 
· Hermes gave differing speech to people to invoke discord 
· Africa: 
· Post famine 
· First Experiment: Ancient 
· Psammetichus: gave two babies to two shepherds, and ordered them to not talk to them. Asked what the first word they produced. It was “Bekos” which meant bread. Bekos was the language of Forgien not Egyptian. So the king therefore stated that Forgien was the first language, and Egyptian the second. 
· Plato: cratylus, arbitrary (conventional) or intrinsic (natural). 
· Important to get to Forms 
· Reflected in Confucius’ thinking: how we form the word may be relying on what we are looing at 
· India: much phonetic and morphology research arose out of need to read Vedic text. Hundreds of languages in India. 
· Pre-Modern: 
· Wild children 18-19th century 
· Debate between Descartes and Locke – Locke won. 
· Locke: Environment is king. Everything you have comes from the environment, not build into the system. 
· Descartes: thought that there were some things built in, thought and reason. 
· Tied to origins of hearing-impaired research
· France wild boy famous case. French researcher who looked at this kid, but also was interested in how to communicate to people who couldn’t communicate well. 
· how do we communicate with people who cant hear? 
· What arose out of this was SIGN LANGUAGES. 
· Functionalist Era (1800-1957) 
· Muller and Romanes cultivated what people were thinking in the 1800s 
· Mama: language began with the most easily pronounced syllables to the most important things around you. (evidence: across all the worlds languages, the word for mother is very easy to produce. 
· Bow wow: saw early words as imitations of the cries of animals. As apes we were making calls, and our calls started language. 
· Pooh pooh: first words for emotional interjections, first word in species were emotional outbursts. Example “aw” (ouch) may have been our first words. 
· Ding dong: all things have a natural residence (we can beat on things and make noises with things – and that’s where language came from) 
· Yo he yo: if you’re marching or doing work, you want to keep in time. People sang to keep in time. Sailors on a boat signing to row at the same pace. 
· Jeperson: 
· Sing-song: started singing emotional stuff- that eventually became words 
· Paget: 
· Ta ta: earliest words made my tongue movements that mimicked manual gestures. 
· Problem with all of these things is that they all could make sense. This is the problem with evolutionary psychology. 
· Baby Biographies: 
· Called now- dairy studies. Form of case studies. 
· Study of an individual 
· Detailed diary of one child’s language development 
· Negative Aspect of Case Study: You can never generalize a case study – can never inform a population based on ONE person. 
· Positive Aspect of Case Study: extremely detailed. May promote further generalizable research. 
· Darwin - was a baby biographer: perfection of structure and co-adaption that justly excites our admiration 
· Leopold – first bilingual baby biography 
· Normative studies: studies that try to find what the norm is in the population. For example, IQ. (What’s the norm of IQ: 100) 
· Used in education: what is the language norm. Is this child gifted? Is this child below average? 
· Behaviorism: only care about the environment, external forces that equal behaviour. Never looks inside the brain. 
· You have an event that happens, then you respond to that event. 
· US, CS, Pavlov, operant conditioning, etc. 
· Skinner: correct grammar is positively re-enforced and will be used in the future, and incorrect grammar is negatively re-enforced and will not be used again. 
· Imitation was also very prominent in behaviorism
· Behaviorism can not explain language development – it can explain parts of it – but not all.  
· Skinner wrote a book on language development which killed behaviorism and started psycholinguistic/cognitive science era from 1957 – present 
· 1870s/1880s invention of psychology. Birth of psychology was behaviorism. This is when they started doing actual experiments. 
· Psycholinguistic/Cognitive Science Era 1957 – present 
· Conferences in early ‘50s set stage and the term 
· Chomsky: 
· Argument against skinner: 
· All possible sentences (infinite) would be impossible to learn through imitation and reinforcement 
· Children acquire language quickly and effortlessly, and at identical stages across culture 
· Words like goed, thinked, and eated aren’t spoken by parents. Adults don’t say these- so how do kids imitate something you’ve never heard. 
· Chomsky thought it had to be an innate ability, all languages have a similar structure (universal grammar),  LAD (language acquisition device) 
· Other approaches: 
· Biological 
· Linguistic
· Social learning
· Cognitive 


Issues
Nature vs. Nurture: 
· remains biggest debate: empiricism vs. nativism 
· Chomsky’s three arguments (^) are used to defend nativism 
· most modern researchers hold to an interactionist P.O.V  
· how much is built in? 
· not as effortless as Chomsky proposed
· input is key. – mothers who use longer sentences have children with better vocabularies. 

What Is Innate? 
· knowledge of language  
· domain specificity: there are parts of the brain that are specific for language. 
· Also known as Modularity: a dedicated sub-system “mental organ” 
· Rules for modularity: 
· Process: encapsulation (nothing can get in there, just language), unconsciousness (it is implicit, we don’t think about it, it is automatic), speed (fast because we aren’t thinking about it), shallow outputs (if something goes in, we only have two or three choices that come out), and obligator firing (if a neuron is activated, it HAS to fire, if we hear language, we HAVE to process it). 
· Biology: ontogenetic universals (ontogenetic means in the lifespan, biogenetic means in the species of evolution. Ontogenetic universals mean everyone has the same development), localization, and pathological universals (if I damage the modual in one person, and a another they will have the same end result) 
· Computational processes  knowledge 
· Domain general (those across the main, not specific) 
· Rule learning 
· Language is patterns, especially grammar (so is math, music etc.) why not have just ONE rule learning mechanism that explains your acquisition for language, math, music etc. 
· Apply statistical regularities to new input (brain is really good at patterns) 
· ABA rule vs. AAB rule (Marcus: babies are really good at picking out rules like ABA and AAB) they can detect the difference 
· Statistical Learning:
· Infants can detect statistical regularities in input (eg. Vision, musical tones) 
· Infants can use stat learning for: word segmentation, sound acquisition, grammar rules 
· EX: prettybaby (no way baby knows without knowing the words in advance, where one word ends and where the other begins). High probability that pre- is going to be followed by –t. Golabupabikututibubabupugolabu golabu is a word because it occurs again. 
· Starts at around 7 months 
· Part word is something that violates a word boundaries. Computer is a word. Puterpro is not. 
· Monkeys and rats can do this. Everyone can.
· Brain can pick out the predicted probabilities. 
Constructivism –Piaget: 
· Like Chomsky, Piaget didn’t agree with behaviourism because he thought the brain actually mattered and that we should talk about it. 
· Piaget opposed to Chomsky because he thought he went too far with the brain stuff. Chomsky thought EVERYTHING was innate. Piaget thought your knowledge wasn’t just handed to you, you had to earn it. 
· Thought inborn mental abilities work upon environmental input that results in cognitive development 
· Because of this, he thought language was tied to other cognitive structures
· When your brain develops cognitively, it learns. 
Other Debates: 
· continuity: step by step development
· communication and language 
· formalists: rules and structure (Chomsky) 
· functionalists: social use, the why of language, cultural convention, socio-linguistics, pragmatics, don’t care if you say “ain’t” if that is normal in your linguistic community 
Research Methods: 
· speech samples – recording children speaking. Spontaneous or structured (imitation. “what did you do last night” is evoking the child to use past tesne, so this is still considered structured). Minimum of 50 utterances (can be a sentence what did you do? “I went to the store” then what “I played with a ball” was it fun “ya” – three utterances), 10 minutes, no maximum. 
· Limitations: context, act of observing child 
· Technology: LENA – digital language processor, baby wears LENA, records everything that happens the baby auditory. Automatically counts all the words the baby hear, divide them into human speech and other (TV, radio), divide adult direct speech (mom to dad) and child direct speech (mom to baby). Light, thin, shoved into a pocket. Baby never knows they’re wearing it, and the parent will forget about it (this gets rid of the observer fact) 
· If do speech sampling it is actually best to do AV sampling. Audio visual. LENA is only audio. 
· Once you have samples, you have to transcribe them. 
· If phonologist, you transcribe in IPA
· If grammarian, transcribe at word level (that was an adverb etc.) 
· Need to have two people transcribe it. This is called inter-coder reliability. 
· CHILDES website: child language data exchange system. Other people’s data. End of LENA program, he might upload all the transcripts to this site. 
· MLU: 
· mean length of utterance 
· where is this kid in terms of language development 
· how many morphemes are used in an utterance on average? 
· Morphemes are words, and parts of words, that mean something (plural –s, is a morpheme) 
· How many morphemes: 
· I have to eat – 4 
· Um. Doggie’s hungry. – um is not a morpheme, it is a filler. Not a word. -3 
· Doggie eated – 3  
· I hafta go eat – 4 (catenative – words that count as one morpheme because you think that the child understands them as one unit. Hafta, wanna, gonna)
· Compound words like “doghouse” are one morpheme. 
· Reduplications lets go to the park “no, no, no, no, no, NO.” one morpheme
· Names that are two words still count as one morpheme. “I watched Big Bird on TV” 
· Other Productive Measures: 
· elicitation: WUG 
· related to structured speech samples 
· interviews: 
· Piagetian 
· Is horse a word? Why is it a word? 
· Trying to get their ideas about language 
· Research Methods: Comprehension:
· Usually used for norms 
· MacArthur-Bates Communicative Development Inventory 
· Parental repot, normed for age and sex, strong reliability and validity. 
· Child knows what a highchair is, but cant say it. Child knows what a banana is, child says it. 
· Age range 8 – 30 months 
· PPVT – Peabody picture vocabulary test. 
· 4 simple black and white illustrations arranged in M/C format. 
· Select the best example of an orally presented word. 
· 17 sets of 12 items, and it gets progressively difficult 
· high reliability and validity 
· once a set has begun, all items in a set must be given. You start at whatever set the instruction book tells you based on gender and age. Basil set – lowest set with one or no errors. 
· Age range 2 – anything 

Physical Nature of Language
Non-Brain (Spoken Language): 
· three major parts: 
· lungs (provide fuel)
· vocal folds (larynx: vibration is pitch and tone) 
· thin at birth, thicken at 5 months, not adult like until 7 years 
· sex differences: start around 6 years, but no impact until puberty 
· larynx is useful for language – but not useful for teeth and choking 
· we have a descended larynx – lower larynx. Advantage for language because we have more room to move. Because it is lower – we can choke to death (its really hard for animals to choke to death) 
· articulators: tongue, palate, lips, cheeks, alveolar ridge, teeth, etc.  
· articulatory phonetics/phonology 
· other: face and hands (lip reading) – paralinguistic cues 

Nerolinguistics: 
· major issue was location for centuries 
· localism: the idea in neuroscience of looking for the location. If there is an ability, we want to know where it is in the brain to give us information 
· holism: how is the whole brain working together on a scale. Looking for networks of areas working together 
· Broca’s: output of speech 
· Wernicke’s: comprehension and flow of speech 

Old School Methods: 
· Lesion: missing part = missing function 
· If apart of your brain has a lesion (through accident/disease/infection) and you have a resulting cognitive problem, we are going to assume that skills lie where that lesion is. 
· Split-Brain: hemispheric function
· Corpus callosum connects the two parts of the brain. A split brain patient probably has something wrong with their corpus callosum 
· Is language more specific in one hemisphere than in another? 
· Yes. Left hemisphere.
· Dichotic Listening:  put headphones on person. Stream two streams of audio, one going into left year, one into right. Ask them what they hear. 
· We have an advantage listening out of right ear. 
· Contralateral: brain is contralaterally connected to most of body. 
· That’s why we know that language is more prominent in the left hemisphere, because we can hear more through our right ear

New School Methods: 
fMRI: 
· magnetic imagining based on hemodynamics. functional MRI. Functional because you have to do something while you’re in there.  Magnet inside machine aligns all the cells in the body then there is an electromagnetic pulse that knocks them out of place and watches how long it takes for them to realign. Based on hemodynamics. Looking for the BOLD response, blood oxygenated level dependent. Great spatial resolution. It can take 1mm slice images of your brain. Non-invasive. 
· Criticisms: 
· Would never use with infants. Very scary inside, not allowed to move, very loud. If you move, the scan turns off. Your head is locked if it’s a brain scan. They can put a sleeping baby in and hope for the best. 
· Delayed response. Since you’re measuring blood flow, the area of your brain that you’re using for that task, the blood oxygen level changes because you’re using that area, but that’s not instantaneous. It takes a second or two for the oxygenated levels to change. 
· Neural networks. Running stats on oxygenated levels. 
· Does “where” tell us everything? Stopping at the where is useless, we have to go beyond the where. 
· inflated stats? Comparing blood flow across brain and finding what is significant. Be careful with fMRI scans that are older because they may have statistical mistakes. 

Near Infrared Spectrocity: NIRS: 
· measures blood flow via infrared sensors 
· instead of magnet sensing it, it is through infrared light. 
· Safe for children (they wear a little hat or headband) 
· Good to use with babies because their skull is thinner. 
· About localism as well – what part of the brain is being oxygenated/deoxygenated 
· Can only measure the cerebral cortex 
· Much larger cerebral cortexes than other animals 

ERP: Event Related Potentials: 
· cap baby wears – 32-63 channels. 
· measures the electrical activity of the brain 
· electro measures electricity that ONLY measure electricity – they don’t produce electricity. 
· Over the entire surface of the brain, but its noninvasive. Its just contact with the scalp
· MMM Response: Mismatch Negativity. One of the markers. Da, da, da, da, da, ta, da, da – ta would be the mismatch negativity to the sound ta 
· Great temporal resolution 
· Its hard, if not impossible to localize. Because just because the sticker where the signal came out doesn’t mean that that is where it happened. 
· Hard to use with kids, but doable. Ethically, no problem. But, you get a lot of attrition
· Attrition because they don’t like it, they don’t want to wear it, its not the easiest cap to put on, you have to put gel on each of the electrodes. Attrition in data as well, with ERP you cant move. They play a cartoon to try and stop them for moving. You cant even blink. Why? Muscles produce MASSIVE electrical output. If you move you destroy electrical signal of brain. They have to do triple the amount of trail to try and get some that work. 

MEG: 
· best of both worlds. Electrical activity affects magnetic fields 
· skip it

Functional Asymmetry: 
· damage to LH causes aphasia 
· worse for males. Therefore we know males have more lateralization 
· Broca’s (expressive) Wernicke’s (receptive) 
· Split brain cant name left presented images. 
· Dichotic listening – right ear advantage 
· Why is language more associated to the left hemisphere? 
· Special for language or species communication 
· LH is better at processing routines, repetitive patterns 

Laterization Development: 
· equipotentiality vs. invariance hypotheses
· if your brain is in development do they have equal change at language? Or is it really just the left. 
· If you have left hemisphere damage can you still learn language 
· Invariance Evidence: 
· LH responses to speech from minute one in life. 
· Right eat advantage in infants 
· LH aphasia in children  
· Evidence for equipotentiality 
· Is it possible that in your lifespan, and have damage in left, that right hemisphere could take over for language 
· If child needs a hemispherectomy (remove a hemisphere of the brain) that child, can have language if it happens early enough. Is it perfect? No. but they can get it. 
· If we look at acquisition, we have greater right hemisphere involvement when learning a language. 
· Pena et. al wanted to know if infants brains reacted specifically to speech at birth 
· Put a cap on them and played forward speech (normal speech). Backward speech (control, because brain shouldn’t respond to that in same way, but good control because it has all the properties of normal speech) and silence. 
· Classic ABAB design, stimulus, no stimulus, stimulus, no stimulus 
· Number on diagram of L/RH of infant brain are where the diodes are on the cap on the brain 
· NIRS measures blood flow 
· The more they deviate from the line, the more activity there is 
· Green is backward speech, blue is silence

Right Hemisphere Involvement: 
· while language is predominantly LH, the RH plays a role in language acquisition 
· infants with RH lesions have worse word comprehension than infants with LH lesions. If we acquire words, we need to root through the right and left. 
· Adults with RH lesions would not have a similar effect 
· Pragmatics, emotion, sarcasm is involved in the RH a little bit as well 
· May be due to prosody problems (how you say it, tone, stress, length)
· Example: Cursing of Lebrogne 
· Broca was looking at people with aphasia. 
· Broca aphasia has difficulty in speech production. Hard time getting things out. 
· Broca was studying Lebrogne who had this aphasia. He had problems producing language. But he could use swear words very well. 
· Emotional language is a little bit more in the right. Therefore it survived 
· Semantics is present in RH a little bit 
· Signed language have more RH involvement than spoken languages 
· Bilinguals are carried by BSLA
· Some have bilateral involvement
· Wada test: inject sodium anodal in the feminal of the opposite artery. It knows out the other hemisphere. Inject it into the right leg, you knock out the left hemisphere. 
· Basically turning the patient into a split brain for one minute 
· 96% of right handed people, have language in the left hemisphere 
· most people. 
Biological Bases
Genetics: 
· Twin studies: 
· Greater heritability estimates for impaired and for grammar 
· Family Studies: 
· See if a disorder carries within a family 
· Presence of biological family member with specific language impairment increase the changes for a specific language impairment 
· FOXP2 is a gene. 15/20  years ago, someone thought that language was on that one gene. But language cant really be on only ONE gene. 

Uniquely Human: 
· does that species have language? 
· We look at the big three: reference (something that stands for something else), syntax/structure, intentionality 
· We also want it to arbitrary, productive (they should have simple words that can be combined in may ways), and multi-layered, cultural (passed down to next generation), discreteness (individual components), displacement (should be able to talk about something that isn’t right in front of you), metalinguistic (ability to talk about talking) 
· Insects: 
· Bees produce unique messages, but lack productivity 
· Messages are very limited to location only 
· Only communicate where food is 
· Ants 
· Birds: 
· Songbirds 
· If theyre not exposed to the song of their bird before a certain time, they make lots of mistakes 
· No productivity. 
· parrots 
· alex the parrot 
· Studied for acquisition and critical period 
· Cetaceans
· Clever Hans effect 
· Dogs: 
· Coadaptation 
· Dogs evolved with us. They coadapted with us. 
· Cetaceans and dogs share something big with us. We are all mammals. And we’re all social. This is important in language. 
· If we can teach them language, they must have language. 
· Primates: 
· Distinct predator calls (appear to have words), but lack syntax and intention
· Some primates have a distinct call for eagle (flying bird) or snake  
· Continuity argument 

Forced Language: 
· apes with sign language or other symbol system 
· try to teach apes lexographs 
· apes cant talk 
· Kanzi has been the most successful one to learn language 
· Researchers were trying to teach his mother. She didn’t learn anything. But he did (critical period perhaps?) 
· Never progressed beyond the level of a two year old child
· Problems: 
· Stuck at low level (MLU), repetition 
· Productivity: imitation and expansions 
· Limited vocabulary; lack of reference 
· Lack of conversational bouts 
· Why not? 
· Domain and human specific (reference) 
· Motor issues; lack range of sounds 
· Social transmission (lack language peers) 

Evolution of Language in Humans: 
· continuity argument – looking at closest evolutionary cousins, see what skills they have and hypothesize how they would have influenced how we got our language
· adaptation and natural selection 
· module (domain specificity) or is it a new machine build out of old parts (language is cobbled together of pieces of stuff in our brain, we have a bunch of different skills evolving in our brain, language just happens to be the byproduct of all those things working together. 
· Special or a byproduct 
· Evolution will take the shorted route possible for adaptation 

Vouloumanos & Werker (2007) 
· newborns have an innate preference for language (therefore it is built into their system) 
· previous work used music and white noise, not a good control because music isn’t natural, its not naturally produced. White noise is bad, babies prefer words to white noise – obviously… 
·  V&W used a control condition called sine-wave analogues. They record speech and take out the high frequencies a little bit.  Wa wa wa wa wa. Very close to speech that after 30 seconds of listening to it, you actually start hearing what they’re saying. Also, sort of like what happened prenatally. Language experience in the fluid filled womb
· ABABAB design, speech, non speech, speech, non-speech 
· Used high amplitude sucking – infant has a soother in mouth, it is connected to a computer, in soother there is a pressure measure. If baby produces high amplitude suck (strong suck), they are rewarded by hearing something.  Basic behaviorism. Response  reward. 2 hour old can control what they want, suck hard, get sound. 
· Critique: may have already heard those sounds and be uninterested (habituation) 

Universality: 
· we seem to have a biological imperative to use language. We cant not, not use it 
· language bioprogram hypothesis: 
· similar to the LAD 
· saying whole brain has a programming that makes you have language 
· even if we don’t have language input, we try to have language ourselves. Even what it isn’t present, we as a species create it…
· Pidgins  Creoles
· Pidgins: When multiple cultures come together and combine their languages together. 
· Slavery situations, trade situations etc. 
· Pidgins become Creoles, the children of the people who created the pidgins, the kids watch parents communicate, and within one or two generations, a full language has emerged. 
·  NSL – Nicaraguan Sign Language
· they decided that all deaf children in country would go to one school in the capital 
· 90% of deaf children are born to hearing families 
·  no exposure to sing languages. 
· School was using Spanish to teach them ???
· Even though they had never been exposed to sign language, most kids came to school having a home sign system. We almost universally come up with home sign systems. They all come together, couple years later, they start to regularize their home systems, and putting them together to create a language 
· Evidence for language bioprogram hypothesis 


Infant Directed Speech: 
· IDS – another universal 
· High pitch, intonational contours (talking like you’re singing a song, up and down), longer pauses, slower, shorter phrases 
· Babies prefer infant directed speech; they want to listed to it. 
· Is it biologically driven on babies side as well? 
· OR 
· Is it more universal than that? Babies also prefer edge contrast visually (where something is dark, and then light right beside each other). Auditorily, IDS is high contrast as well. Slower to process information better. 

Critical Period 
· critical? Optimum? Sensitive? 
· Theoretically, a critical period would be that after the critical period is over. You cannot do it. Vision is a critical period. (forceps at birth, got him in the eye, patched for first year of life, bad vision) 
· Sensitive Period is much better description. We are highly sensitive to acquiring language in early stages of life, and then it gradually drops off. 
· No one agrees at where the end of the critical period is 
· Historically people believed it was 13. Starts much before then 
· Some people believe 5-7 is the correct down hill slide age
· We learn language much differently in early stages of life, vs. later. 
· Within sensitive period, as long as we get exposure to language, we will learn it
·  
· evidence: 
· feral children: 
· RH hypothesis of Genie 
· Issue with Genie was brought to social welfare office at 13. By her mother. They were escaping a highly abusive male (father).  Can we compare genie to another individual? Why was Genie locked in the room? She was born with a developmental delay  mental retardation. Therefore, Genie may have never learned full language even with FULL EXPOSURE. We don’t know. She did acquire language – just not very well. Researchers adopted her, took them into their homes, studied her, then when funding ran out – they dumped her back into the social welfare situation. Pissed because its horrible and unethical and its in every textbook. She shouldn’t of been used to study this in the first place because she had mental disability. 
· Fraught with problems 
· SLA is most common and ethical 
· Parents try to teach their kids regular language. But it doesn’t work. 
· Difference in rate and ultimate attainment 
· Adults may learn quicker, but never learn same attainment 
· With adults SLA they rapidly learn info (better than kids) but then level off. 
Evidence: 
· Proficiency Measures: GJT
· Johnson and Newport 
· 276 sentences, 140 ungrammatical sentences 
· press button yet for grammatical, no for ungrammatical 
· tested past tense, plural, present progressive etc. etc. 
· if you showed them the sentences rather than saying the sentences to them – they score better. Due to it  being there in front of you. You can read it twice, three times, whatever. 
· Phonology tasks: mostly production, same AoA effects. 

What is the Change? 
· differences in localization or function between early and late learning’s 
· if you learn a language later it maps differently in the brain (different section lights up) 
· kids have more neural connections than adults 
· assimilation/adaptation
· assimilations – taking something and mapping it on to something else 
· adaptation – creating new ways of thinking 
· using existing schemas
· when you learn a second lagnauge, you end u[ using your first language until you really cant 
· implicit/explicit
· babies don’t really have to think about it, whereas adults do 
· domain-specific/domain-general 
· babies have LAD 
· less is more 
· filters input 
· they learn more because they are dumb. They have immature brains. Adults think about everything. Babies literally just latch on to something salient and go. That’s good enough for most things. Once you get word order – that’s it. 

Phonetic Development
Definitions: 
· Phonetics vs. Phonology 
· Real vs. abstract
· Form vs. function
· Phone vs. Phoneme 
· Phonetics: real language sounds, acoustic signal, form
· Phonology: abstract categories we build from those sounds 
· Phones: individual sounds 
· Phonetics: 
· Articulatory – how do you produce it? 
· Acoustic – how I acoustically measure it 
· Auditory – how you represent it in your brain (psychological aspect) 

Testing Phonetics/Phonology: 
· habituation: present stimulus repeatedly and should include post-test as well to ensure infant is still into the experiment 
· we need to get individual sounds before we build categories for them 
· easiest way to test this ^ is habituation 

Conditioned Head Turn: 
· originated as auditory clinical test 
· infant on lap, across from experimenter #1, experimenter #2 monitors head turns 
· rewarded if turns head to change in sound (animated toys and praise) 
· first reward comes on post change regardless of HT 
· gradually delay introduced so that HT can happen 
· not rewarded for incorrect head turns 
· measures 
· hits and misses 
· could be % correct or a criterion number of HT 

Hearing: 
· Fetus: 
· Responds to maternal voice (HR) 
· Remembers passage
· Responds to maternal voice in the third trimester 
· If they can detect mothers voice over another person, we are sure they can hear
· If we play a passage for a child that the mother has spoken during pregnancy, if tested right after birth, the baby will react differently to that passage over another 

Categorical Perception: 
· Eimas tested babies on 20 millisecond difference and the babies showed just like adults they didn’t care, between categories they cared 
· Showed infants categorically perceive phonemes: between more important than within 
· Ex. Changing /b/ sounds doesn’t matter, changing categories (b  m) matters

Phonetic Features: 
· articulatory phonetics :
· place: where 
· manner: how you make sound 
· voicing: voiced vs. voiceless – vibration of cords vs. not 
· 


Refining Perception: 
· categorically perceive most language sounds at birth, including non-native
· born a universal listener – ability to detect almost all of the sound changes in the world languages (you’re not born English, or born French) 
· Werker and Tees (1984) 
· Three groups babies 
· Presented Anglophone infants with non native sound contrast. Hindi and Salish. 
· Youngest group are distinguishing sound contrasts excellently. 
· This means distinguishing sound contrasts that don’t even exist in their language 
· As they age it decreases 
· First year of life, go from knowing all sounds in every language to knowing just your own languages 

Maintenance and Facilitation 
· they rapidly tune phonetic perception to contrasts only in their native language 
· 6 months for vwoels 
· 12 months for consonants 
· tones follow similar pattern (9 months) 
· convey lexical information in a different way than vowles and consonants 
· as a 4 month old we would have been avle to detect differences in Mandarin tone 
· at 9 months – ability is greatly reduced 
· maintenance and facilitation (na vs nga), not loss 
· acoustically close
· some contrasts you get better at it: the theta distinction is the hardest one in English – so kids have a hard time with it at first, better at this in toddlerhood 
· thy vs. thigh 
· black on graph – had it but got better over time 
· blue line is your language sounds 
· red line is other language sounds 
· 6-8 months have all your vowels 
· why are they refined earlier than consonants? 
· Less vowels – occur more often 
· More salient in the environment 
· Easier to make 

How are Phonemes Refined? 
· cant learn via minimal pairs (dad vs. bad – two words, differ by one sound) 
· if vowels are refined by 6 months- we maybe have 20 words in our vocab. How many minimal pairs are apart of that? 
· Recent research indicates that infants track distributions in the input. 
· Present 8mo with two distributions of langayge sounds for 2.3 minutes: unimodal and bimodal 
· Test infance on 2 trail types 
· Non altering 
· 3 or 6 
· altering 
· 1 and 8 

Phontactics: 
· rules for combining phonemes 
· never have a word called “zx”
· by nine months babies:
· listen longer to lists of words containing high-probability phontactics 
· begin using phontactics to pick out words in speech 

Production: 
· Stages: 
· Stages of producing sounds 
· Reflexive Vocalizations (birth – 2 months) 
· Crying, sneezing, coughing
· Cooing (2-4m) 
· Vocal Play (4-6m) 
· Cannonical Babbling (starts at 6m)
· Reduplicated Babbles – ba b aba 
· Variegated Babbles – bagidabu (closer to 10m) 
· Conversations Babbling (not babbling when mom/dad is talking) (start in at 10m)
· Babbling continues for 4-5 months after first word
· Babbling drift 
· Refine prosody earlier than phones 
· English baby will sound more English-y in their prosody before they even have their words 
· Can find this in crying! German baby cries different than French 
· Sign language babbling

Explanations for Production Advancements: 
· vocal cords thicken at 5 months 
· motor control gets better over first year of life 
· neuronal development 
· hearing sounds (otitis media (middle ear infection) – later babbling)
· auditory feedback (deaf infants) – not able to hear themselves so they cant progress past a certain point because there is no auditor feedback 

Phonological Development
Phonetics (concrete) to phonology (abstract): Perception 
· when does phonology develop? 
· Phones develop directly into phonemes as infants gain more experience- categories increase strength 
· Only as phonological neighbours are added to the lexicon (ball and doll, cat and bat, fat and hat – only differ by one sound) 
· Related to neighbourhood density 
· Acquired distinctiveness 
· Via some universal acquisition of language sounds 
· How to test developing phonology? 
· Word form changes 
· Wordforms are parsed units of speech that do not have meaning attached yet 
· Train infants on acoustic wordfroms then test them on changes 
· Head turn preference procedure (if they turn head they like sound more than other one) 
· Word identity unstable until around 9-10 months for gender, pitch, affect, 12 months for accent 
· Until they get that pitch and stuff doesn’t matter, they realize that it is the same word whether they are happy or sad 
· Mispronunciation
· Baby vs. car picture 
· Referential looking – baby look at the baby. 
· Succeed as young as 11 months 
· VABY look at the vaby – still look at baby due to it being very close to baby 
· minimal pair learning tasks
· doll appears – they hear ball – stare longer – confused 
· successful at 14 months 
· 
 Learning Tasks: Minimal Pair and Mispronunciation: 
· by 12 months of age – infants possess refined phonetic sensitivities and detect changes in known words 
· Habit phase: 
· Bin vs. din (two differnet objects) 
· Test Phase: 
· Bin vs. din (same object, switched original bin with new din) 
· **** review this test!!!!!! 
· At 14 months – babies have good syntax. If learning word “battery” it is better and easier for them to learn it if you say “look this is a battery, what a nice battery, I like this battery, etc” in contrast to “battery battery battery battery” 
· Referentiality: Final piece of support 
· Train baby to expect that there will be a name for the object 
· We give them 3 trials. Show them a car “car car car” show them a cat “Cat cat cat” show them the object and name it 
· This way the EXPECT that the next picture they show – and the word that accompanies it will be the name of that object 
· Then when they present same picture with DIFFERENT word they know its wrong 
Production: 
· perception comes first, and then production 
· fis phenomenon 
· Rabbit example – kid says wabbit – this isn’t what they’re comprehending, we know that they know that they want to say rabbit – but don’t have the phonology to do so 
· Infants tend to produce certain sounds before others
· Nasals/stop come very early 
· Depends on where the sound occurs in the word as well – sometimes they’re good at producing sounds at the start of a word, but not at the end 
· Phonological Processes: 
· Consonant cluster reduction – have trouble with consonant clusters so they drop them. Strike, becomes tike. They cant get the consonants quickly together 
· Whole word processes: consonant harmony – if you have one type of consonant in the word, they sometimes make all consonants in the word that one type. Tub (alveolar consonant and bilabial) they may make /t/ become /p/ bilabial. Tub – pub 
· Segment substitution process: velar fronting - /g/ & /k/. kids tend to have trouble with these. Instead of saying key they may say tey (Easier to produce) 

How does your production improve? 
· behaviorism says: you are rewarded for correct pronunciations. You cant account for order of phonemes, no real rewards, cant deal with representations 
· biological approach says: you can only produce what is biologically possible. What is easiest for your motor skills is what will happen first. Nasals/stops are physically easier to produce. The sounds that are easiest to produce – are the most common in the world 
· usage based approach: you produce what you hear, the more you do it, the better you get. Practice makes perfect. 


Relation to Lexicon: 
· first words tend to be phonologically simple 
· first words you produce are the easiest 
· phonological awareness related to vocabulary size 
· lexical selection: picking words in environment that are easy for them. Some kids may be really good at picking /t’s/ they may have /cat/ /truck /toy/ etc in their environment. 

Early Lexical Development
Words and Referents: 
· the relationship between a word and its referent is completely arbitrary 
· an apple isn’t an apple in all languages 
· reference: not goes with, but stands for 

Lexical Acquisition: 
· comprehension vs. production
· you comprehend before you produce 
· your first word isn’t really your first word you speak – you comprehend many words at 6 months 
· first word in production is around 12 months 
· clinical cut off is 2.5 years- if you haven’t produced a word yet
· could be context bound – first word only for one thing. One context. See stuffed duck and say duck, but rubber duck in bath, or live duck in pond isn’t a duck
· this is a protoword or prelexical words (not a true word…yet) 
· context bound word are tied to mothers most frequent use 
· could be due to limited experience – never have seen a live duck 

First 50 Words: 
· girls vs. boys 
· girls reach first 50 words before boys (by a couple of months) and are better than boys when it comes to word learning 
· expressive vs. referential 
· most kids are referential – first 50 words consist of nouns.
· Expressive kids – have more social words “hi, bye, up” engage socially 
· First 50 reflect all grammatical classes. There are differing proportions, with object words (nouns) being most common 
· Noun advantage
· Natural partitions hypothesis: relational relativity hypothesis: better at producing nouns because they are naturally portioned in the world. You can manipulate/touch nouns 
· relational relativity hypothesis: verbs and adjectives are harder because they are relational. All the things you can “throw” are different. In contrast, different people can throw the same thing. 
· Learning concrete objects is easier 
· in every language there is more nouns than verbs 
· late 90s, debate: researcher said there are certain verb languages. There are languages that are verb heavy. Mandarin, Korean, Cantonese. They have more verbs than we do. 
· But, overall. They still have a noun advantage. 

Vocabulary Spurt: 
· some debate over existence but most agree that it occurs in most children 
· sharp increase in production on average around 18-24 months 
· no one agrees to why it occurs 
· fast mapping: linking a word to a concept with very short exposure. May be around this age that you start having this ability. Ability to know a word after 2-3 exposures 
· spurt could be due to:
· expansion of working memory. Storing something in your head while thinking about something else. 7 digits can go into the working memory (this is why phone numbers are 7 numbers) 
· improved phonological ability: production gets better, hear yourself say words etc. 
· greater representational abilities
· greater understanding of categories 

Individual Difference in Lexical Acquisition: 
· environmental: 
· total amount of speech hear (first born kids have higher vocab than later born, due to older sibling, going from one on one to one on two time, and SES adv.) more speech you hear – more speech you have. 
· Longer sentences gives you more opportunity for words etc. mothers who speak with longer sentences- child more opportunity 
· Joint attention and interactions
·  Children: 
· more social kids have better speech. Engaging etc. 
· good verbal processes and working memory skills have higher vocabulary. Ability to quickly recognize a word.
· Phonological memory – kids who remember phonems have bigger vocab. Test: give them nonsense word “bickit” they say “blibit” score them on how many phonemes they got right 

Over vs. Under-extension: 
· over: child uses word to refer to object that is inappropriate, but related to the true referent 
· Underextentions: child uses a word only in reference to a limited subset. Only calling lab a dog, not a poodle, great Dane, boxer etc. 
· these give us clues about how kids form categories 
· these may be lexical retrieval errors. this is when you try to come up with a word, and you get it wrong
· prone to these errors, but wont correct themselves – they have poor executive functioning skills. 

Word Recognition: 
· with older kids, we can ask them to select named objects 
· task difficulty – can’t use this task until you’re 2 years old
· use the PVT 
· so instead, younger kinds need a more implicit measure. we use a preferential looking task. 
· two objects on screen – baby and car. recorded voice says “look at the baby, can you find it?” 
· test in frame “look at baby, can you find it?” and no frame” baby! do you like it?”
· Graph: 
· Y Axis: want something that exceeds 0.5. If they looked at baby when asked to – 1. if they looked at car when asked to look at baby – 0. Chance is 0.5 
· X Axis: Time: 0 is the onset of Baby - /b-/
· 700mlseconds recognize word – gets quicker as you age. 
· 300mlseconds slower than recognizing word on its own – vs. what its in a sentence 
· probably because they are expecting the word…just like if the played a beep prior to playing the word – they will expect it. 
· sentence expects it. we expect noun to follow after “the” 

Lexical Development: Processes: 
First Step: 
· speech segmentation problem 
· kids have to get this first. 
· they can use phonotactics to get past this: 
· if you hear /str/ it must start a word. words do not end it /str/ 
· stress: 
· English is stressed language. we are strong weak language. parcel our strong week before we do anything else. strong syllables are start of word. weak syllable, probably part of that word
· test this by giving them weak-strong words: guitar… “guitar is blue” they would think “tar-is” is a word. 
· Infant Directed Speech
· smaller, slower, etc. 

Word Learning: 
· picture of frog with “gorp” under it. 
· what is a gorp? our first assumption is that a gorp is a frog 
· why though? he could have been talking about the colour green, webbed feet, jumping etc.
· how do we reduce 100 possibilities to one? 

Fast Mapping: 
· kids make assumptions about words very quickly 
· first word comprehension is at 6 months 
· they’re up to 6,000 by age six 
· psycholinguistics have to explain how this fast mapping happens. 
· we do so through constraints…
1. Lexical Contrast: we assume each new word means something unique. new word = new thing. 
2. Mutual Exclusivity: avoid labeling an object with more than one word 
· we would fail at language learning if we stuck to these constraints. we wouldn’t be able to learn any synonyms. 
· it is our FIRST assumption. we roll with it until we are proven WRONG. 

Jaswal & Hanson, 2006: 
· tested kids who were 3-4 years old
· 5 minute session, experimenters said “can you give me the blicket?” and pointed to a familiar object, kids gave them the novel object they don’t know despite the researcher pointing to the familiar object... then, “can you give it to me?” pointed to unfamiliar object, gave it to them 100% of the time. 

Other Properties: 
· taxonomic assumption/basic level assumption: back to frog example, taxonomic assumption is gorp is frog. basic assumption
· whole-object: assume name for object refers to entire object not just part of it 
· Shape Bias: ??*
· kids can override this if it is something changeable like sand or ketchup 
Word Properties: 
· syntactic bootstrapping 
· this is a fep, this is fepping, this is fep. 
· kid is figuring something out – based on something they already have. 
· using syntax to help learn words 
· animate vs. inanimate: kids refer to life things as having a proper name, something not alive – might be an adjective.

Cross-Situational Statistics: 
· infants of 12 and 14 months succeeding learning the target 
·  computing what the probability that a word is referring to the object they see. the more times the word is used, the more verification they get. 
· mom playing baseball – hits ball…hears the word ball
· dad throwing ball for dog…hears the word ball 
· teacher brings out balls to play with…says here play with the balls!
· more it is said, more they can narrow down and eliminate to get to the object it refers to 

Social Cues: 
· children can also use eye gaze to determine a word’s meaning. 
· know mom is talking about ball if she is looking at it. 
· in a new word situation they look at where the person is looking

ECM: 
· infants sensitive to all types of cues, but weighting changes over time. 
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Morphology: 
· study of how smallest meaningful units of angauge are combined 
· English has simplistic grammatical morphology – we don’t have very many 
· Turkish has very many morphemes 
· who acquires morph syntax first? English or Turkish? 
· Turkish kids acquire it earlier than English kids. 
· despite the complexity of it – there are no exceptions. 
· in English we have simple morphology – we have exceptions all the time 


Syntax: 
· system that describes legal pattern of constituents (parts) of sentences 
· all languages have these rules – the order matters 
· both morphology and syntax play a role in sentence interpretation
· some languages rely more heavily on one of these than to other 

Discovering Syntax: 
· sentence level: 
· john kissed mary 
· mary kissed john (means something completely different than ^) 
· *kissed mary john 
· how do kids KNOW subject verb object in English? 
· they could figure out agent action object (someone is doing something to something) 
· or they know noun verb noun 
· Noun Phrase – Verb Phrase 

Identifying Phrasal Constituents: 
· a phrase can be replaced by a single word and still result in a grammatical sentence 
· The tall building on main street (NP) burned down yesterday. 
· you can take underlined and replace it with “It”
· The man cried and sang arias from La Boheme (VP)
· underlined can be replaced with “did” 
· Finding Constituents: 
· How do kids figure our where the phrases are? 
· We know babies are really good at rhythm. Rhythm matters in phrases. There are slight pauses at phrasal boundaries. – Perhaps using these pauses and getting syntax that way. (PROSODY)
· Test this: 
· Head turn preference procedure 
· turn head –something’s playing, turn away – it shuts off 
· presented phrases with natural pauses, and with unnatural pause locations 
· Her wicken stepmom told Cinderella / that she couldn’t go to the ball 
· Her wicked stepmother told Cinderella that / she couldn’t go to the ball 
· infants listen longer to the natural pauses, than unnatural at 9 months of age

Early Grammatical Development: 
· Shi: 
· function vs. content words at birth 
· used high amplitude sucking 
· function words are grammatical (the, in, and, about), content words are everything else words (computer, bottle, bag, glasses, jump)
· played these and babies could discriminate the two lists. if they heard content words and then functional words – they could discriminate the two lists. 
· argued at birth they can tell that grammatical words belong to a special class and therefore might be something different they should pay attention to
· functional words are one syllable, and short vowels 
· arguing they have figured out grammar words are short, and have short vowels and therefore belong to a different class 
· 12 Months Old: 
· become aware of determiner use. 
· prefer correct word order (prefer dog jumped over fence more than dog fence over jump) 
· Sandra Waxman: 
· 14 moths old can distinguish nouns from adjectives 
· 18 months can detect violations of and learn non adjacent dependencies 

Refined Determiner Processing: 
· happens at about 3 years 
· Visual preference –  ball and cookie on screen. Encuentra la pelota (find the ball – hopefully kids look to ball) next ball and shoe
· one is feminine, one is masculine – if you hear la you should automatically look to feminine object 
· do kids look quicker at gendered items in a sentence 

Other Subtle Grammar Comprehension: 
· 28 months: correctly interpret agent-object relations 
· big bird is turning cookie monster. vs. big bird is turning with cookie monster. 
· kids appear sophisticated, but may rely on simple surface structure 
· John promised Bill to go. 
· whenever NP is closer to VP that’s who goes.
· they think Bill goes. but really john goes. 

Grammatical Production: 
· Transitional Forms: 
· vertical constructions 
· Wholes (idonno) we think kids think its just a word for the state of not knowing – we cant call this a sentence yet
· Jargon-word combos, when kids babble they sometimes babble in sentences
· not until the have two words utterances together, they get telegraphic speech (TWO WORDS FIRST – TELEPGRAPHIC SPEECH IS ONSET OF GRAMMAR OCCURS AT 1.5-2.5) comes when vocab speech 
· most of two word utterances are completely grammatical 
· Three Word Stage: 
· combination of two-word relational meanings

Acquisition of Grammatical Morphemes: 
· seen in kids language by 2.5 years – three word stage 
· stable order in development in English 
· –ing /prepositions /plural –s are acquired first 
· contractions (don’t, won’t) are much later *** TEXTBOOK ORDER*** 
· appearance is gradual and fluctuates
· what makes a morpheme easier to acquire? 
· stable form (-ing)
· that a grammatical morpheme always occurs in a fixed position (cant be ingwalk, has to be walking)
· highlighted in prosody (runnING, walkING)
· individual differences in grammar learning
· we can look at kids MLU speech 
· MLU should be above one because they have to produce two word sentences. 
· Stage 1: telegraphic speech 
· Stage 2: grammatical morphemes
· Stage 3: negative sentences and questions 

Arguments for Innate Grammar: 
· grammar is aspect of language which is argued to be the MOST innate 
· grammar is just like walking – its something that just occurs at a later point 
· Slobin: 
· first people to argue for innateness of grammar 
· said that what was innate was not grammar itself – what was innate was the operating principles of grammar 
· What are the Operating Principles: 
· 1. Pay attention to word order 
· 2. Avoid acceptations
· 3. Pay attention to the endings of words 
· if these are build it – they are they innate cognitive strategies – then we will learn grammar very quickly 
· Semantic Bootstrapping: 
· can figure out word order 
· use the words we know in our head to build grammar 

Evidence for Innate Abstract Grammar: 
· because kids use stable word order and start talking perfectly grammatical people think its innate grammar in brain 
· Overgeneralization Error: 
· “he broked it”, “he runned” they’re doing the right thing. they are adding the –ed to make it past tense, but our language is stupid and that isn’t a rule for this specific example 
· they NEVER hear “I eated it” from adults. but they produce them – so we cant use argument from first example. 
· kids will produce regular form perfectly first and then produce it wrong. this means they are learning the form –ed. 
· PROOF of learning a rule 

General Cognitive Approaches: 
· cognitive functional: 	
· we WANT to talk to other people. 
· we are GOOD at learning patterns 
· domain general not domain specific 
· statistical learning: 
??? 

Input not so bad: 
· Parental Feedback: 
· if kid says something incorrectly – we just let them say it. that’s why Chomsky said grammar was innate. Because there was no reward/punishment system. 
· WELLLLL…there is feedback. 
· Expansion Feedback: kid says something incorrectly, parent repeats speech back and corrects mistakes. 
· Recast Feedback: parents restates it using different structure
· Clarifications: “what did it do?” prompting them to try again. 
· INCREASED EXPOSURE = EARLIER GRAMMAR SKILLS 

Evidence for LIMITED Early Syntax Understanding:
· Tomasello: 
· usage based, or exemplars, argument 
· Gealn abstract rules over specific learned items 
· toddlers may just be imitating people, and don’t have legit productivity 

 




1


oo S e S
i
v o et ot s e
e i G i e g o
Ere e
e
i ——
S
e ko W o e Sl e o B 09
R
e
e ——
oW AR AL o T TR R
B EEL n
"
Cr
I

T st s ot



