Psych 229:
Language Acquisition

Lecture 3
Acquisition & Levels of Representation

Stages of acquisition

ind of alk, perhaga at rwo years o

Stages of acquisition

range of meani
Frequently, babbling children even make sounds that area’t present i
the language of the cavironment.

comm . And & couple of montha into babbling. the rings of
sounds begim to be wimred wich intonatien pattems charactesistic
by almost seems o be ralkisg.

hundred words over a period of six months or so. You can list the
words your child knows, and exch new word is 3 milesto Hey,
Beth sxid ‘rurtle’ today!™ Despite the limitations of this cne-wos
stage, & Surprising amount gets communicated this wiy

Stages of acquisition

After a few months of 1
sge or & lihe before, childeen 0 put togecher rwo-word
emerancas, things liks ~Mommy sock,” *drink soup,” “no eas.” Even
though there is mothing bke an sdult grammar yet, we see baicly
consistens awe of word order, in a sort of smipped-down versioa of
adult order. For imstance, a child at chis stage won't say “Mommy

4 the child's vocabulary
op track amymore of the words their
on

ten new words & day, or dose 10 one every
ward may take a period of time 1o maiter, thia also mcans the child is
ing om dosess of words at & time.

Afver maybe another few months of rwo-woed utterances, we
begin 10 see a sseady grownh of grammarical complexity along, with
wocabulary growth. The child sars constructing gradually longer
and more comples sentencer, and funcrion words and inflecsions
begin appearing. By age five the child is speaking with a very good
approximation o adult grammar, though there are numerous
wrinkles 1o be ironed cet and complexities to be added by age tes oF
so. (And vocabulary lesrsing continues throughout life, though st &
less freneic pace.)

Knowing more than they say

-y peed
sts caly of one-word wierninces and their spoken vocabulary
containg only fifty words. That is, the

ou any of the simplification that they wreak on the pronusciation,
ypically clusters of consonants may be simplified

There ate other canes that an
Nril Semich wrives that bey
ot “rhe
mce “th,* since ar the same time he used “th'
30 chat “sick® came out “thick™| So there is evidenely some syse
place that goes beyond mesor control alone

In Chapesr 3, we peinted our how litke of this gradual growih
of language abiliry can be strributed to teaching. To be sure, aduly
and even older children will teach individusl words. (But one s
bossr? 1 dosb ‘sddkicion, adules vend 1o speak o shildren mors
clearly and in simpler senences tha they use with other adslts. S0 b
some e, children doat have to deal with the full deunting

0 nobed, choug °F B
correction, and are lisble to ignore or resist correction when it does
take place. Here's another famous example, cited by Martin Braine.
cmn: Want ocher one spoon, Daddy,
vaTHER: You mean, you want the other spoon.
Yas, | want other one spoon, plesse Daddy.
Cam you say “the other spoca”?

jow give me other one sp

Knowing more than they say

Such phanclogical facts are easily obuervable, Testing synesceic
understanding 1akes more sophisticated tests. It can be shown,
though, that children as yousg as the oneword stage (sevemees
months, say} appreciate some of the subtleties of syntactic strucnre.

Here's one kind of experiment, developed by Kathy Hirsh-Pasek
and Robens Golinkofi. Let's sit a very young child down in fromt of
wo side-by-side TV screens. The lef-hand screen shows, say, Big
Bird vickling Cookie Moaster; the right-hand sceeen shows Cookie
Monster tickling Big Bird, And out of  loudspeaker berween the twn
sereens, & voler says, “Look! Big Bird is tickling Cookie Moast
(We have aloeady made wure the child can idemtify Big Bird and
Cookie Monster.) What happens? It turns out that the child will look
msch longer at the lef-hand screen, which correctly depicrs what the
sentence describes, That is, the child appreciates the fact thar -
English the actor reliably precedes the verb and the patient folkows it
Remember, not all langusges have this order, 30 the child has to have
learned someshing abaut Emglish, And this effect can be observed ag
young, as seventeen manths—in many children barely the onset of the
production of one-word utrers,




Knowing more than they say Getting to children’s knowledge

Suppose 1 bund you a doll and say cne of How can we tell "

the sentenices in (1) (1] use all capial so a5 not to biss your i p-&‘m“‘;«:t‘m":"”:" o e ol sl grasmer

imerpeetation. ) 1 - we know they're ot just imin
hey've heard? One way is by obuerving them Laping

(1} a This is DAX LIS i
b This is 3 DAX.

I the first case you will probably txke “DAX" to be the aume of the

doll in the sccond, because of the indefinie article 5," you wil

Probablytake *DAX" t ba a wordfoe doll o forsome speci kind

o

: Thi wug. [Pointing 1o & carvoon of &
cute lirtle bird-tike object.] Now there is another ane.
Thete are two of them, There are wo ...

Childeen in the one-word stige—again as carly as seventeen e
months—can be shown to knaw this ton. How? We take the doll
back and put it with & bunch of other things—blocks, oy cars, and,
crucially, another doll. Then we say:

12) & Cosld you give me DAX?

ar
& Coald you give me a DAX? ‘This child obviously doesn’t knaw the pattern for forming plurals yer.
(depending on whethee we first said (1a) o (b)) ::r:druughl\;; aboat throe-quaners of u,hm:.: ::a Five-yeas-oldy
B — tec gave the correct snvwer “wugs” (with the ending pronounced
while mcarly all the six- nd seven-year-olds got it right. Since they
couldn't ever have bheard the words “wug” and wugs® before, they
e othes: you are asking them foe had 12 use a principle of mental grammas o contruct the lamer from
a1 am endefinine asticle signaly the former. And we sce that chis rule s not relisbly avadlable for
absence signals 4 name—smare than & year h productica cill t o e o i
o they will be wsing idefinin 3 them: ) ) )
™ This is an
bearm all those weeds without being
hair underscanding of the goserar i
syetactic patsern of the seaseacr,
presiee guciacs sbout the meanings of

Getting to children’s knowledge Getting to children’s knowledge

Ancther way to déscover a child's mental grammar i 1o observe

| it Emil systematic mistakes: things the child says thas show 8 comsimess

i i ion: i i i pateren dfferent fi dule speech. For instance, in learnmg 1o form
Discussion question: relation with numerical cognition (Emily) Whequestions, children often g through a mumber of diferest sages.
Mere are some samples, reported by Edward Klims and Ursuls

Suape 1 (around rwo usd s half ye
What book name?

What soldier marching!
N - . Sl-l:"?h-‘mdd:umdjhurln
“Ca wugs?” [discrete; at he ean ride in
‘Can you hand me the wug [ ] T b co 1 -
Why ki ean't stand up?
“Can you hand me the wug?” [continuous] m;
Why can't kitty see?
Why don't you know?

Discrete vs. continuous substances = failure from syntactic cues

He no bise you.
Since children are sensitive to these cues, what does it mean that they fail? Might {:: :.T.',;:'m
there be other causes? How might these relate to numerical cognition? 3
I didn't &id &, walked, played, came, went
You didn't casght me. walked, played, comed, goed, bolded
walked, played, camed, wented
walked, played, came, weat, held

Main points

1. Children understand s grest deal move than can
lmitate, showing that they have constructed :Lum
pasterns
Children don'r just imitate what they've heard. They are
always coming up with aovel uttersnces, which asy
pamemed—implying that they hive 3 meseal grammar.
The patserns of their unerasces are 1o some exes
stripped dows from she adult parseens, in particular
leaving. et funtion words asd inflections, and shorscring
umieeances. 10 within nasrow limits of & few woe
BUT—Their pattems buve their ows life, & life that
caanor be induced from the inpes




Organization of mental grammar

Finding out properties of the grammar

What is s lingaistic experimens? As in other sciencs
strategy is to study unchservable phenomena by relating them m
things that are obscrvable. If we want fo messure the mass of an
eleceron or the nan, we can't just weigh them on & wale. We have 1o
use some sort of indirect means o get at what we want
measure—we have to thigk of someshing else we can messure that &
connected to what we i we think is 2
relisble way. The same is i peimciples behind
language. The only difference ix that limguistic experinwenas have 1o do
with the inside of our heads instead of exrernal objects.

that although we can't observe the
the judgments

Back to the functionalist approach

5ch b mental

teitable hypocheses about the

- he brain, withot o

musch concen for the moment about how the beai physically
enandes this imformasion.

an _ understanding of 0 OTRANCEACN O
brain emcodes

information: however the beain »oxk:, it must be able 1o encode

language would inform research intohow the

information with these sorts of

r— ot G0t I meAm 03

cereain peinciple in our Mnr;l prammars, & past of the equipment
i novel sentences of Englich?

ple yrmc:pl« of m..‘.\ for inbiance, that the

the verb. If this principle is

n our |.u.1. |h¢n the rerms “sentence,” *wbject,” and

. 3 aay we emcomciouly

Functionalism

n
\‘Il]cnﬂpc again, In ord« b shore TV pictures, a videotape mue can
a code that expresses certain dmmnmm )nd this code must bl
stated in terms of basically | patrems of mag
o on & tape. Sa we can ask how the code could be organized s
that the videotape can do its job, As a partern, it doesn't mamer roc)
mach whether we put the code on a magnetic tape or on something)
else comparably one-dimensional, say a punched paper tape or a bar
code that can be read by an optical scanner: it's the panern tha
counts, Similarly, we can study the patterning of speech sounds-
their order, the differences and similarities amang them, and thei
contribations to onderstanding—eo a certain degree independently o
the neural medium in which they are physically encoded.

Visual & linguistic experiments

Paraliel 10 the imgossble vaual ¢
sentences of the |
tegert We know immed
: something the maser with them. (
Toser - memcs that follow from unce

A5 Thvae impossibls fgurss

These experiments ace v urple and reliable o
do i present them to chacrvers and sk them whe
Maoreover, o is chear thar ous judgments of these fgures have muh.-‘
s s with what we were “vaught sbout seeing ™ that these fudgmenty
vegioe o commloms homgh and that ax
o be o

Speech perception, speech production, &
phonology

Cnt of the primary imtuitioms we have sbost gl it & o

divided inb> woeds, and thar the words can be neatly divided inso
rlabis nd indvedud speech s Th phomciopin

of this wquence of sounds. bt nursa cut that

ble abatricton of what physically rakes

stream we hear ax speech shows s such

o, To waderitand why, in's useful 5o see bow spoech i

anslogy, think shout how 4 trumpet works
The plaper presses his or ber lips cogecher and doeces & wream of
sousd. When the mam
pe

nanuel harmosica of the tube e g propestioas
=t change the tightnens of the lgs, the pach of the whos sy
charges; il we place 3 meane in the trampet's bl we change the mix
of revonam Iroqucacics of e aub




Speech perception, speech production, & Speech perception, speech production, &
phonology phonology

" During iposch, o -
Let's also imagine that 3 wcond tube branches olf so consmucnn. For instance, oy unuae-md ey, and pay st

prareed bps, thon suddendy yich 10 an ab
‘opemy then antansisly swinch bick i3 the . Trying ey that war
p Sramsisiony brrwoen she sounds. Voo can heas b

next, withous amy abrupe

bogndaries. Consequendly, the sgnal thar the bearer pencaive a5
divided apoech sounds ia aceaally far from &, The wavehoem
contimvoss chasge as 3 rovult of contnuous change in the

Nievestheless, i order o ssnucture speech, it i secemary for dhe
besin 5o code the squencs of speech souseds and sheir combinarioss

it insaructicns or sadisory patierns fsee Figure 521,

Figase 5.1 The vocal maer Figare 3.3 The plase of plomstagical mractent in 1be informution
W B of Longuage

Speech perception, speech production, & Speech perception, speech production, &
phonology

Ineiivaly, peach
Ve dre eicary the woued £ put tht, 3 gl sound. Homeret,

iy}l d
wake ditberess wnebs, you cas e, -h the fewtures fou yomrell =

can's find them thriragh 4,.....
e wavrlorma, Rasher, the way we

Speech perception, speech production, & Speech perception, speech production, &
ology

o e i o
e

th ane of the seends p, Ll oo
ek ol P ——
& Mrll—;dw.-)fplnnl . " g [risy e e I it & 4 of wpeech endn,

mach 3 par o the word
snd phracs she, have

whone ticlation in very chost 10 that of the plural anding ¢ sad
thamarts plus the wousdy arocddiend r i
Here s vowel sound i insersed before the plursl ssding 1o
imference berween the rwo cosssnatel—asd the plarsl melf
prossnced & 10 agro with the voicing of dhis yowel




Speech perception, speech production
phonOIOQy What fits into the shots marked *X,” *¥,” *Verb,” and *5% in these

eanmhil, on 2 ferther comeli o, Ln paterns? We can't describe these just in terms of their sound. Rathe,
erep b e b s Lafs s - we need the notion, Eamilia from traditionsl grammar, of “parts of
specch” uch 4 nown, verb, adiective, 3nd pregasicon—i
filled by mouns ssch &3 “nunnery
P(-b in p.lﬂrrn ('I\| has to be ﬁllrd by & verb such as “rhisks,”

e precem of ey pe

aring Qatsprags
id [the apeaker’s somt of vose or

acsic caregoeies and

—can't be charscrs
al struciues. For one thing, the very aame

= - o seguence of scrandh can werve aa flament parss of apeech, sa acem
_—— i 7o cam deoubeiem mahiply cximples ad b,

Ambiguity from structure to meaning

s nows. can appes w

ending: doge,* “bansnss,” “cistheguabes

# Mlay prople here have read rws books.

B There are two parscelar books (s, Gome with the
Wind ard Faar of Flying) thit masy peoph bore
read

© M paogle ere has et bk, b st

e s 1.

Describing vs. Explaining

443

Levels of Representation
Marr (1982)

s oot it s eing compuned s wh and
e g bt ot i el compaed s opal i




The three levels A computational example

Representation and Hardware
Computational theory  algosithm implementation

What i the goal of the  How can this compts-  How ean the represen.
computation, why s it tional theory be imple:  Gation and algorithen be
sppropeiate, and what  menied? In pariculis,  realized physically?
s the logic of the sirm.
egr by which it ean be
carried cuet cutpus, and what is the

algorithm for the wans

formarion?

Mapping the framework:

Cash register computation
Computational Theory of Language

- the sense defined e
vith specifying what the synt deCOmpOsitioe
oaald be. and not at all with how thar decompe

™~ )
SC,_isubordinate lause)

Hidery said thaf W/x\ -
T e
| '

argument is what | Gall the comprssational sheory of the Aty thinks thad it
Amy L~ \
cash register. Its imporant feanares are (1) th s Separie argd- P
4 wilting operatica v

|
m predicied m[ﬁl

VP,

.

A question Mapping the Framework:
K Algorithmic Theory of Language Learning

X X X X The “how” of language learning: want computational-level description of
Discussion question: levels of hierarchy and Jackendoff the problem (word segmentation, speech perception, word learning,
(Erin) sentence structure, metrical stress, etc) and what the algorithm is that

a learner could use to solve it (input, output, and process that takes

Is it possible to work on the levels simultaneously? Jackendoff seems to propose input to generate output)

this for language. Are there any pitfalls that would be associated with this?

Considerations: input available, hypotheses available for generating
output, psychological plausibility of algorithm




Framework for language learning

What are the hypotheses available (for generating the output)?
Ex:
Adjective before noun (ex: English)
Red apple

Noun before adjective (ex: Spanish)
manzana roja (apple red)

What data is available, and should the learner use all of it?

Ex:
Ignore special use of adjective before noun in Spanish
If the adjective is naturally associated with the noun:

la blanca nieve (the white snow - snow is naturally white)

How will the learner update beliefs in the competing hypotheses?
Ex:

Probabilistic update, based on data intake (Bayesian, Linear reward-penalty)




