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BACKGROUND 

I n t he early J $)70s, Dan Slob i n acqu ired suhs tant ia l fund ing lo test I he developm ent oflanguag e 
cornpr ehe nsion strategie s in severa l IHnguages- English, Italian , Serho-Croa lion, Turkish . 
This rcp rc sc ntcU the intcrsc t:tion of our intere sts: his in de veloping a com pre he nsive th eory of 

language acqu isil ion, mine in the idea I hat ear ly stages of acquisit ion depend on I he c real ion of sla­

listi cally suppo rted beh,wior» I sln1tegies tha t short- c ul synta ctic knowledge. My labora tory's or ig inal 
finding was in Engl ish , has ed on a set o f st ud ies th at had c hild re n act ou t simp le se ntence s with 
puppe ts (.i co llaborat ive study with Jacr1ues Me hler a nd Virg inia Valian). Typica l pe rformanc e data 
showed t hat al age 2, c hildren use a simp le strategy tha t focuses prima rily on the e xac t sequ ence 
Noun Phrase+Ve rb, inte rpre ting that as Age nt+Vcrb . By age 3-1 , t hey re ly both o n a more elaborated 
ana lysis of word order and se mant ic rne;;ming. T hus, ctt age 2 , ch ild re n in lerpr e t declarativ e and 
objec t cle ft se nte nce s. along with semant ically unlikely se ntences above cha nce: in th ese constru c­
tions, t he noun immediat ely be fore th e ve rb is in fact the age nt. By age 4 the ir pe rformanc e depends 
on two stra legies (1): 

(I ) a. NV(:,./)= Age nt, predicat e (pati ent) 
b. An imate nouns arc agents, inanimat e nouns arc patients. 

{la) repr ese nts i\ shi ft from ass igning t he nou n immediat e ly before t he verb as agent to assigni ng l he 
jirst nou n in t he ove ra ll se c1uence as age nt. T his ma inta ins co r re ct per formanc e on simp le declara­
tive sentence s. but a dccre;;,sc in pe rforman ce on sentence types in ,vhich the first noun phrase is not 
the agent (objec t clefts and passives). Typic"l data "re summariz ed in Table 23.1. 

The eme rge nce of I he two kinds of st ralegies accoun ls for the decrease in perfor mance on seman­
tica lly reve rsible sentences tha t violate the nor ma l orde r of English ( la ). The e mergence of relian ce 
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(2) "· Childr e n acqui re processing str,iteg ies ada pt ive to t he st,itist ical reg ular itie s in the 
sl ruclur c of their own language. T hus, in English what <Jcvclops is sensitivit y to word 
order, in Tm·kish. se nsitivity to pati ent-1'ec ipic nl inflec tional marke rs. a nd in Ital ian and 
Serbo-Croat ion , a mix tu re of the two kin ds of ling uistic signals. 

b. Th ere is some acquir ed tendency for initial nou ns to be tak en as agents when th e stimuli 

violate general synluctic propert ies of the language. 

Let me now turn lo un important and lusting t hcorcl ical impliculion oft hcsc findings: t he neces­

sity of a canonical form to make languages learnable. and how I hat consl rain l fillers compulat ionally 
poss ible languag e s to actually attes ted language s. 

DO ADULTS USE A DERIVATIONAL AND RECURSIVE GRAMMAR? 

The b,isic puzz le of acquis ition is se t by the undeniabl e fact of' 'the poverty o f th e stim ulus,' the fr,ig­
menlar) ' and often ungnimmatiea l language. which ch ilch·en hear from th eir car etake rs. No doub t 
the re are man)' subl le cues, e ven subt le fee dback when t he chi ld m,>ke s a linguisti c enor , bu t only 
a high ly pre -tun ed and hypo the sis-forming system co uld make use of the m to de velop knowledge 
of srntacti c ru les and a rchitec tur es. Of cours e, the first que stion is, do spe"kers acllwlly develo1, 
o generatiue gr<mu1u11~ or only a simulation ofit? This is l hc original c1ucslion abo ut psychological 
reality of grammar- ii' adult speakers do not ncluolly use gram mati cal knowledg e as part of th eir 
language behavior, we do not hm'C to worry abou l how children m ight learn il. Fifty years of lin­
g u isl ic and psycho lingu isl ic re search and int nit ion have establish ed I he fol lowing facts ab out adu It 
langua ge be havior (3): 

(3) a. Synta ctic processes arc indeed 'psrcho logica lly real.' that is. sente nce leve l S)'nlax plays a 
causal role jn rcprcsenlalJons used in language comprehension and producUon. 

b. Syntac tic processes are rt-cursive and derivationa l: they range over entire sentences in 
a ·vertical' foshion (as oppose<] to serial) with succe ssive re-applications of processes 
to thei r output. T hese properties h~,vc bee n true of every v~niant or generative gnun· 
mar. from Syntac lic Stru ctures (C homsky. 1957) to 1hc Minimali st Program (Chomsky, 
1995). 

c. Scnlence behavior i~ inslanl and ·horizon la l ·-speakers believe I hal I hey compr ehend 

and produce meaningful sentences simultaneously with their serial input or output. 
Comp rehension ccrl a in ly docs nol wait until the end of each sentence: production o r a 
sentence docs not wait unti l it is entirely formulated. 

T hese th ree observations set a conundr um (4): 

(4) a. Sentence processing involves complex cornputution of syntax wilh whole sentences as 
do,nuin-i l is vertica l. 

b. Language be havior proceed s seria11y and incre rnenta lly- il is lwri zo ntol. 

Standa rd processing rnodels deal with one or the other sic.le o r the conundrum. tvlodels which 

assign syntactic der ivations as an in ithll st~,gc of compreh ension and producti on acco unt for (tin) but 

not so well (or (4b). Model s which assign mean ing via patt e rn recogn ition and co mple tion accoun t 
for (,lb) hut nol for (4a) at al l wel l. 

Rece nl ly, Dave Tow nse nd and T rehabi litate d the c lassic co mpre he nsion mod e l of ana lrs is by 
synth esis to prov ide a t least a logica l solution to the co nun dru m (I lalle & Stevens , 19(i2; Towns end 
& Beve r, 2001 ). l n th is view, people und erstand eve rything twice, once by " °'Y of initial pe rce ptual 
st1111cgics suc h as (la ) and (l b), once by the ass ign ment of a syn tac tic derivation. The ana lrs is by 
synth esis archit ec l ure lays out the two proc esses as procee ding in time . First the perce ptua l pall erns 
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assign likely interpr eta tions to se nte nce s, using some th ing like a patte rn co mp letion syste m in wh ich 
ini l ia l parts of a se ria l str ing au tornat ica lly tri gge r u co mplete te mpla te. Sec ond . t he ini tia lly ass igned 
pote ntia l meanin g triggers (and cons lra ins) a synlac lic derivation . Anolhc r way of sta ling this is tha t 

the two "'-'Y' o f accessing mea ning and structur e conve rge. roughly at the ends of major syntact ic 
units. Th nl is) as we pu t il , we u,ulersllrnd eve,·ything twi ce. 

In our book, we ctclcluced a wide range of in tu il ive a nd e xperi ment-al evide nce supporting th is 
view of co mp1·ehension. reviewi ng more I han 500 refe1-ences. Sorne examp les includ e the fOllowing : 

(5) a. The NVN te mplate in English is extr e mely powerf ul a nd ine luctable . It expla ins the 
una cce ptab ility of red uced rela tive se nte nces (e.g .. 't he ho rse racc<l past the barn fell'; 
compar e with ·th e horse r idde n pas t th e burn fell').' 

b. \ Ve can recogniz e sequences as formi ng sentences using lhe init ia l perceptual patt e rns, 
only to subseq uent ly i·caliz e that they arc nonsense (e.g., ·More people went to Russ ia last 
year than r have l 

c. Proccssi ng is u nevenly cl isl rih ntccl across sentences, wit h l he greate st load j11sl at the encl 
o f major units (first demo nstrated in Beve r, 19i0 , late r re -m inted by Ca rpe nte r a nd Just, 
19i5 as ·e ncl or claus e wra p upl 

d. E 1np l y ca lcgorics arc assigned to sentence s in l he lc rnpo rnl order that Lhcy arc assigned 
dcrivationall)': \ Vl-1-lnK'C, NP-trac e, PHO. 

e . Full del"ivat ions tha t speci r y rn inor clc la i Is of plHas c st n, c turc arc not ,wai lnble u nt ii a 
se nte nce is just comple ted. 

f. Seman lic informalio n can beco rne ava ilable be fore synta clic informulio n in a se nte nce . 
g. Discourse contcxl processes can in rlucnce ear ly semanl ic inlerp ret al ion, but not syn I ac­

t ic assignm ents. 
h. Brocn's aphas ics can discr imina te th e grammati ca lily of sentences they cann ol 

understand. 
1. Bra in im;.,ging stud ies show a n c,uly and late proce ss, t he first associu tc."<I with assign­

rncnl of surfa ce patte rn s. the seco nd wit h d crivational syntactic assjgnmcnts. 

\Ve add uced a fu ll range of exist ing and ne w facts to suppo r t the model, indee d lo suppor t se veral 
oft he surpr ising featu res. The read er is invited to consult l he book for a full description (Towns end 
& Be ver, 2001 ). J le re I focus on one case study , th e comp re he nsion of syntactic passive s (see 6). 

(6) a . Athe ns was atta cked. 
b. Athens was ruin ed. 

C lassicull)', the pass ive form of vci·bs can be cliffei·cntia ted into ·syntacti c · vs. ·lexical" passi ves. 
Le xjca l passive parl icjple s (e.g., ruin ed ) distrib ute in th e same way as normal (stal ive) adjectives, 
motivating th eir categorizat ion as lexically coded . stal ive~like adjective forms (see e xampl es in 8). 
T h is rno tivates t he d ecision lhat lexical passives are coded in the lexicon as separat e lexical iterns. 

Thus the der ivation of a se nte nce with a lexical passive, participl e (e.g., Sa), is like that of a corr e­
spond ing aclject iw,I sent e nce (8 cl). 

(7) a. •Athe ns was qu ite attacked . 
b. •Athe ns looked alla ckecl. 
c. Athe ns was be ing attack ed. 

(8) a . Athe ns was quit e rui ned. 
b . Al he ns lookcd ruin ed . 
c. 0 ?Athcns was being ruin ed. 

1 N VN :;:; Noun Verb Noun : NP ; Noun phrase. 
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d. Athe ns was quit e large. 

Syntac tic pass ive pa rti cip les (e.g., 'atta cked ' in i c) J o not patte rn as adjec tive s (cf . ia and ih ), 
but a rc a na lyzed as pa rl of a tru e passiv e const ruct ion with a derivatio n. T he co rre spond ing surfac e 

fol'rns from a dcrivalion of syntactic passives in a t hco1')' that inc1udes traces fro m n1ovemcnt look 
schc l'natica lly like tha t in (Oa), in contrast with lexical passive construct ions that do not includ e a 
trace . 

(9) a. Athe ns was attack ed. It-Athens ) 
b. Al he ns was ruin ed. 

Vari ous studi es have shown t hat there is som e evid ence tha t the trac e is actua lly pr e sent in the 
me ntal rcprescntalion of sentence s wil h syn I act ic passi ves, and not pre se nt in se nte nces wit h lexical 
pass ive s. Typica l studi e s show that short ly after the trac e, the an tecedent of'thc tra ce is more sal ient. 
e.g., in a word prob e parad igm. Tha t is. the re is a classic kind of psychological demonstntl ion o f the 
·reali ty· of' synt ac tic pa ssive t rac e . At the sam e t ime, the evide nce sugg ests that t he tr ace do e s no t 
ac<p1irc ils force in the re pr ese nt at ion imm ccliatcly, bu t only a rtc r abou t a te nt h of' a sec ond (Mc Elrcc 
& Bever, 1989: Be ver & Sanz , 1997). 

These focts arc give n a handy explanation in the a nalysis by synth esis model. On that model, both 
kinds of''passivcs· arc iniliall)' unde rstood via n variant of the cano nical sentence schema for English: 

(10) NV (N) => age nt/expe rience r action /pred icate 

T hat sche ma in ilially misassi gn s ·at tacked" as a n adj ecl ivc . pa rt of' a pr edicat e phr a se. Tha t a na ly. 
sis, whi le syntactica lly incorrec t. is suffic ient to acce ss a for m of se mant ic in form al ion- mod eled on 
the sc rnanlic interpr e tation sche ma for lexical passive adjec tive s. Thus , an inHia.l compr chensjon of 
the se ntence ca n be base d on a syn tac l ic m isana lysis . which is c venlually cor re cted by accessi ng the 

co rrec t derivalion. Th is sequ ence a lso e xpla ins l he fact t hat t he evide nce for th e tr ace ap pear s only 
aft er a shor t ti me has pass ed . 

Th e psyc holinguislic e xperJm enta l Hte1·a1u1·c of the las t two dec ad es is r ife wHh con trove rsy 
ove r how quickly and e ffec tively sta tistica lly reliable informa l ion is assign ed dur ing comp ,.ehc nsion. 
(vl11ch of this con tr ove rsy has bee n co11checl un der the ru bric of prov ing or d isp rov ing that conn ec ­
t ionist .-1ssociativ e mod els ca n accou nt for languag e be hav ior wi thout recou rse lo linguist ic de riva­
lional rul e s. Of1cn l he re search e rs argu e past each olhc r or aboul diff ere nt examp les. \ ,Vhilc not a 101 
of light has co me out of the se effor ts, they have do cumented that compr e hende rs a re ind ee d se nsi­
t ive to a wide ran ge of statist ica lly grou nd ed informa tion earl y in the ir co mpr e hens ion. At the sam e 
t ime. e xperim e nts like the pre ced ing on es on trac e a lso de mons tr ate that dcrivational slruc tu res ar e 
ass igned as part of l he compr e he nsion proce ss. Thus, I he 'inel egance · of l he ana lysis-by-syn! hc sis 
mod el in postu lating two kinds of ove rlapping comp utationa l ope rations cap tu res an e vide nt fact 
l ha t l his is how peop le do it. 

Aside from t ime cons 11ming a nd oft e n inconclus ive experim e nta l investiga tions , th is model 
explains a nu mber of simp le ;md well known facts. Cons ider I he follow ing e xamp les. 

( l l) a . The horse raced pas I l he bar n fel I. 
b . More peop le have gone lo Hussia in the last dec ad e than I have . 

Our int uil ions about eac h o f these cases exc mpl if ya d iffe re nt asp ect of the a na lys is by synth e sis 
model. The first (Il a) rcn ects th e power of the canon ica l form strategy in Eng lish, wh ich initially 
l rcats the firs t six words as a separ ate se nte nce (Bever. 19i0 ). This se nlence is ofte n judg ed 11ngra111-
ma l ical by nal ive speakers unl ii l hey see some parn llel senlence s of 1he same forma l st ru cl ure or 
rel»ted to it: 
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(12) a. The horse riJJ en past t he barn fell. 
b. The horse that was n1ced past the barn fell. 
c. Th e horse rac ing past the bal'n fell. 

Th e example is pernicious in part because of l"he canon ical form constrnint , but also because 
recovering from the rnis .. analysis is itself cc.'>mplcx: the correct analysis in fact includes the proposi­
tion th at 'th e horse raced ' (i.e., was caused to race). Thus. as the compre hender re-works the in itial 
mis-pars e. the corre c t ana lysis reinforces t he incon ect surfa ce ana lysis on wh ich ·the horse · is taken 
to be l he subject of the embedd ed ve rb. This sedu ces the compr ehend er back into the mis-pars e . 

The second example above (I lb, clue to Mario Monta lbctti ) is the obverse of the first example. 
In th e second example, l he comp rehend e r th in ks al first t hat the sentence is cohe rent and meaning ­
ful, und then realiz es that in fact it docs not have a cor rect syntactic .analysis. T he initia l percep tual 
organjza tion assigns il a schema based on a general co rnpara l ive fra me oft wo canonka l sentence 

forrns- ·more X I han Y: reinforc ecl by I he apparent para llel structur e in X and Y (". .. have gone to 
Russia ... I have'). On the analysis.by·synt hesis model , this superficial init ial analysis gains entry lo 
the der ivational parse systen1, wh ich then ult imately b locks any coherent interpretat ion. 

I do not expect to have convinced the reade r of our m0<lcl via such simplified examp les alone . In 
0\11' book. we ol'ganize a ,·ange of expe rimental and neuro logica l facts in suppo,·t of the genera l idea 
I ha t an early stage of comprehension rests on frequent slat isl ically val id pal tel'ns, followed by a mol'e 
structurally complet e ass ignm ent of a syntact ic derivation . 

An in1portant consequence of the model for linguistics is that it requires certa in unive rsal fca. 
lur es of actual languag es in Ol'dc r to work. Most irnpol'lant is the ot hel'wisc surpr ising fact tha t 
actual languag es have a chara clel'islic se t of stat istically g1·ound ed stn1clu1·al pa lle1·ns at each level of 
representation. h furth er requir es th at c<.,mplex constru ct ions w ith intrica te derivations be function. 

ally homony mous with simpler const ruct ions in ways that allow l he simpler co n st rucl ional analysis 
to co nvey tho more complex meaning at an init ial prc. de rivational stage of process ing. I n tho next 

sections . I will deve lop th e implications of this for bnguag e learning and lingu istic un iversals and 
relate il to cogn il ive science in general . 

ANA LYSIS BY SYNTHESIS IN LANGUAGE ACQUISITION 

T he model is inelegant in the sense that it solves lhe connndrurn by fiat- sentence proc essing is 
both com plex amJ fast because it is simultaneous ly handled by two systems , one fost and someti mes 
wrong , one slow but ultimately correct. O ur ach ievement was not to create nn elegant solution to the 

conu nd ru rn. bu t rat he r to show l ha t huma ns solve it inelegantly. Th is mode l un itcs l wo historically 
compel ing obscrval ions in the cogn itive sciences ahout the mind (13): 

(13) a. Eve ryth ing we Jo is based on hab its . 
b. Everyth ing (importa nt) we do is based on symbo lic compu tations. 

T hese l wo insights have aherm,tely dominated scient ific dogma about the mind fOr two centuries. 
The analysis-by.synthesis model is an archi tec tnre thal shows how the two insights might he integrated 
together in adult behavior. A corresponding model holds for the acquisition of complex behavio rs, such 
as language. On that model , the child alte rnates (logically} be twee n formulating stat istica l gcncrali,~,­
l ions about the language . and forrna I derivnl ion al processes that account fort hose gene ralizat ions. The 
eviclcnce f'rom Slob in & llcvel' (l 982) suppor ts l he first idea . whi le the chi Id ·s uh imale maste ry of l he 
stn 1c:ture of language supports the second idea. Tn today's zeitge ist, many researchers are explor ing 

the extent to which ch ilcl-clir~-cted spee ch offers helpful slalist ical regular ities that might gu ide the 
infont and child toward language, and also the extent to whi ch infant pattern )earning strategics might 

presage and facilitate language lear ning. Such recent research shows that the in font is indeed a good 
extractor of ce rtain kinds of patt erns, and that child-direc ted speec h ac tually has many statistica lly 
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gro unded prope rt ies, which lead toward (but not all the way to) correc t syntactic ana lyses (e.g .. Curl in 
e t al., 2005 , for segme ntation; Co linkoff 1975; Colinkoff et a l., 2005; Mint z, 2002 , 2003 , 2006; Red ­
ington & Cha ter, 1998; Redin gton et a l., 1998; Brent, 1996; Cartwright & Bre nt, 1997; Gerken, 1999). 
Al the smne time, t here is now considerable research show ing t hat infants are quite good at drawing 

statistical inference from the prese ntation of serial strings wilh ~uio us kinds of stn 1cture (Saffran e t 
a l., 1996: Saffmn, 2001, 2003: Gome z & Gerke n, 1999: ) •larc us et a l., 1999): olde r child re n also show 
statistical sensit ivity in developing gramma tical and lexica l abilit) ' (Bates & Mac\Vhinney, 1987; Cil­
le11e et al .. 1999 ; Mocrk , 2000 ; Yang , 2006: 1'aigles & Hofi~Cinsburg. 1998). 

At the same t irnc, there ~1rc various schcrn<..-s proposed as lo how a richlycn <lowc.xl innate structurnl 
scheme might arriv e at a correct gram 1nar w ith very impovcrishec.l inpu t data-the tlom inant acquisi• 

Lion scheme with in the fram ework of generat ive grammar is 'parameter setting': this is the idea that a ll 

la nguag es can be descr ibed by a set of param e te rs (e.g., r ight vs. left b,arnch ing, Np \I 1'p vs. Np Np V, 

prodrop vs. no prod rop)- by hypothesis, the c hild has t he set inna tely, each wit h a de fanh selling: the 
chi ld's lask in learning his/her language is to learn wh ich param eters in his/ her language h~we a non­

de fault sell ing (L igh tfoot, 1991: Pink er, 1984: Podor, 1998, 2001 ; Poclor & Sakas, 2004 ). 
My hypoth e sis and tha t o f a fow oth ers who acc e pt the idea that childr en in f,,ct acq uire ge nera­

live gm m ma r (e.g., Ci lc lle cl a l., 1999 : C lcil man , 1990 : Papa fragou cl a I., 2007 ) is I hat ne il her kind 
of sche me a lone is ad equat e to the facts . On this view, acqu isition is as inelegant as adu lt languag e 
be havior-ii involves bo th formation of read ily available statistical gene ral izat ions and the avail­
abilit y of structu res to rat ionaliz e violations of' those gene ral izations . T his view converges onto a 

tradi tional v iewofl earnin g- 11ypothesis format ion and reje ction/ refinement of t he l1ypot hesis based 

on furth er da ta (Ka rmiloff-Sm ith & Inhe kler, 1973). 
Th is view requires tha t the ch ild he presented w ith overwhelming slal isticnl regu larities in the 

language s/he hears, in order lo foci litale l he formal ion of slat isl ica1 genera l i1,.ations. Th is requi re­

me nt explains se vera l com put al ionally ecc entri c facts about all c sted lang uages (14): 

(l ,J) a . Each lang uage has a canon ical su rface form: Jn Engl ish th is is e sse ntia lly NI' V (NI') (it 
can diffe r by lang uage a nd is not a lwuys serial. as in Slob in & Beve r. 1982). 

b. Stal islically, the canonic~,) form has a <lomina nl interpretation in scmanli c rela tions: In 
English th is is NP \I (NP ) = Agenl/e xperie nce r, predica te, pat ient. 

c. T he canonical forrn interpretat ion is violated in a set of minoril y constr uclions: ln Eng* 
lish, I his includes passiv es, raising , un~1ccusa1 ives. m icldle c:onsl ruct ions. 

cl. The minori ty construct ions that violate the form can nonetheless he approxinlately cor­

rec tly i ntcrprctcd hy app l ical ion of t he canonica l fonn interpret at ion. (This is cxcmpl i ficcl 

in I he initia l stage s of co mpre hending passives, d iscussed abov e in exampl e s (6)-( 9).) 

None of the se prope r ties follows d irec t I)' from the comp utationa l archit ectur e of grnmnrn r. Ye t 
they an ; c haracte rist ic of languages . In En glish , the first pro perl y (14a) has bee n noted as the resu lt 
of rul e ·conspiracies,· wh ich g uarant ee that sentences have l he same surface form regard less of their 

thematic rclat ions and derivatio n. I n l he case of Englis h, I he vast major it)' of sentences and c la11se s 

have a canonical form in which there Hppcars to be a suhjecl preceding a verb: 

( 15) n. Th e boy hit the ba ll. 
b. Th e ball \\ SIS hit by th e boy. 
c. 11 is the boy who hit the hal l. 
cl. Th e boy \\ '1S happy . 
e . Th e boy see med h,,ppy. 
f, The boy was easy to see . 
g. It was easy to see the boy. 

h. \ Vho saw the boy? 
i. \ Vho d id the boy sec ? 
J Visiting relatives can be a nuisance . 
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Th e not ion of such conspiraci es is not novel. be it in syntax or phonology (cf. Ross , 19i2 , 19i3a . 
b). In l radilional dcr ivationa 1 lcrrris there has to be some I< ind of con st ra int on dcrivalions such that 
they almost all end up with the same general surface form. This is despite the computational fact 
that each underlying or logica l fonn con Id be rcOcctcd in a 11ni<JIIC surface sccptcncc. On our intcr­
pre tal ion, such comp ut,,tionally possible languag es wil l not be lea rned because they make it hard for 
the language learnin g chi kl to develop an early slat istically based pa ttern that it can inte rnal ize and 
use for furth e r stages of acquisitio n. 

This facilitate s the format ion of a surfac e schema hasecl on statistica l do rninance of t he pat tern. 
The second prop e rly above (14b) re late s that schema lo a standard seman tic interpretat ion. The 
third property is par tic ularly important if the chi ld is to <liscovcr that there arc act ual dcr iv,.llions in 

, vhic h a g iven sur face form can express different pal terns oft hcma lic rclnt ions. The fourth properl y 

cont ributes furth er to the ch ild's ability to interpret sentence types for which it docs not yet kw e 
a synta ctic ana lysis. Fo,· example, raising (16n) or pass ive constru ctions such as (16c) can be inte1·­
pre ted via a schema based on a simple pre terite constru ction (16b and 16d). 

(16) a . Harry see med/lo oked/ happened-to-be hap py. 
b. I Jarry "' IS happ)'-
c. Harry was bit (by Bill ). 
cl. I larry was '"'PP)' (about Bill). 

Th e combination of t hese character istics guara ntees that the chil<l c~rn transcend t he ·poverty 

of l he sti mulus' probl em-t he child can create and then ana lyze his/ he,· own set of (01·m/rnean ing 
pairs based on th ese generali zations. I n addition . this solves an important prob lem for any learning 

scheme, namely, l he problem of how chi ldren understand sentences for which I hey do 110 1 yel have 
a correct syntactic analysis (Valian, 1999). The idea that the child maintai ns a list of gramma tically 
unresolved sentences is unsatisfaclory because any given list is hetcrogenous unless il is given sorne 
kind of prior ordering and stru cture . The ana lysis-by-synthesis mode l suggests tha t they rely on 
sl al isl ical pal lcrns and occasiona I false analyses to generate an internal b~m k of meaning/ form pairs 

which present a conshtnt puzzl e for coherent der ivat ional analysis. 
Th e cxan1pJe.gcnerating role of such internaliz ed patterns cannot be overemp hasized. To some 

e.xtent it mit iga tes the ·povc rl)' o f the st imulus' th e fact that the child rece ives spo111dic, e rrorl'ul. 
and lim ited input to work wil h. 1l a llows the child to gcneralc new exemplars of acquired patterns, 

the reby expanding its internal data bank of slight!)' di ffe rent meaning-form pai rs lo be ana ly, ed 
syntactically. This par tia lly resolves, or al least clarifies the problem of how children access positive 
and nesative feedback as guides lo their emerging synlacl ic abi liti es, even if I hey lreat each sentence 
ini tiall y as a un ique item. On this view, the chil d can attempt der ivation of a construct ion base<l on 

a subset of senlences of a given general pattern. and lhcn 'test' lhe dcrivational structure on other 
sentences of a similar patt ern. (Choinard & Cla rk. 2003; !)a le & Chris tiansen. 2004: Co linkoff el al.. 
2005 ; l. icven. 1994; ~loe rk, 2000 ; Morga n el a l., 1995; Saxton, 199i; Valian, 1999). 

Anoth er impo rtan t fact is that ch ildren know about the d iffe rence betw ee n how t hey ta lk and 
how they should ta lk grnm rnat icall)'· T here arc numero us anecdoles repor li ng this awareness. Slobin 

(1978) report ed c.xtcnded intervi ews with his chi ld demonstrat ing a simila r sensitivity: 'she nire ly 
uses some of I he (strong ] vc1·bs corre ctly in her own speech; yet she is clear ly awn re of' the cor rect 

forms.' He reports the following dialog ue at 4;7 (pp . 52 - 53). 

Dan: 

Heida: 

Did Barba ra read you that whole story? 

Yeah 

an<l 

mama l his morning a fter breakfast read (·red ") 



THE CANON ICAL FORM CONSTRAINT 329 

Dan: You don't know when she what? 

Meida: 

she read<.><I the boo k 

M-hm Dan: 
ll eida: That ·s the book she read. She read the whole, the whole book. 

the whole hook 

Dan: 
ll e ida: 

Dan : 
Heida: 

Dan : 
Heida: 

Dan: 
ll e ida: 
Dan: 
l-le ida: 
Dan: 

I don ·1 know when she 1·eaded (·ree ded' ) 

Tha t's the book she readed. huh? 
Yeah 

read ! (annoyed ) 
Barbara readed you Bahar? 
Babar. yeah. You know cause you readed some of il loo 

she readed all the rest. 
She read the whole t hing to you, huh? 
Yeah , 

nu-uh. you read some. 
Oh, that's r igh t; yeah , I readed the beginning o f it. 
Readecl? (annoyed surpris e) Read! 
Oh, yeah -rcacl. 
\Viii you stop t hal Papa? 
Sure 

Heida's com plaint shows l hat she " ~'s "" 'lire of l he d isl inc tion be l ween l he corr ect sentence 
form and his own depe ndence on form ing the pasl tense with the regular ending. Awareness of' thi s 
kind is consist ent wilh the view here that the child develops statis tical pal terns as part of the overall 
acquisition process, of' which s/hc h imself can be aware. 

These facts and considerations offe r an explanat ion for t he set of pecu liar facts above (14)­
peculiar in t he sense tha t the comp utat ional archit ect ure of' syntax does not in itself' require any of 
l he properl ics (14a)-( 14cl). Ral hcr. l hose propert ies arc func tiona l ii' 1,rnguagc learn ing is lo proceed 
based on the formal ion of genc,·alizalions , and the subsequent analysis of syntactic dcr i,ollions fo,· 
sentences described by those generalizations. That is. those propert ies exist in allesled languages 
because they make languag e lea rnable, using a general hypothesis forll'lat ion procedure . 

Th ere are also impli cations f'or linguislic universals Lha.t have been taken to be parl of universal 

gramm ar. A parli cular ly clear cxai-nplc isl he Extended Projccl ion Principle (EP P, Svcnonious, 2002 ; 
McGinnis & Hichards , in press). This was f\rst noted as the slr ucltn·al/configurationa l requir ement 
that sentence s in Engl ish and a fowoth cr languages rnusl always ' look' as though the)' have subjec ts, 
even when the subjec t NP is clear ly wil houl semant ic cont ent (li ) (cf. Lasnik , 2001: Epste in & See ly, 
2002; Richards , 2003 , for a genera l descript ion). 

(Li ) a. ' h ' is raining. 
h. 'Th ere ' arc t lwcc men in the room. 

c. ·1t · surpri sed ns t hal John left. 
d . ·£s geht mir gut. 
e. ·11· pleul. 
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The EPP is an em barr assmen t to syntactic theo ry, e special1y in the min irnal ist framework 
bec aus e it simp ly has to be stipulat ed, rat her tha n follow ing from a minima l set o f sl ructur e b ui ld ing 
princip les. But, we ca n sec tha t it actually ca n be interp reted as th e instan lia lion of th e ca n<mical 
form co nstraint , no t a stru ctura l pri nc iple. b ut a fac t of alt estcd languages t hat plays a role in th e ir 
lea rnabilily. 

Of co urse, a pro posa l like t his requir es ful ler investigat ion lo chec k 0111 all t he scient ific noo ks 
an d cranni e s. Most imp or tan t , J have not e htho r al t.'<l th e ge nen t l lea rning theo ry here in e nough 
cle ht il lo be convinc ing on ils own. Hnl t hi s clisc nssion serves as an o utlin e of how a sim plified 
model o f lang uage acq uisilion , hascd on H genera l model o f human lea rning , can explain universal 
pro pert ie s of att e sted lang uages, including some proper ties tha t have bee n taken to be stru ctu ral. 
\Vhe n Slob in decided to e xplore the question o r the chi ld's acqu isition of ca nonical forms in di f­
fere nt hmguages, ii bega n a sc ientific jo urney that showed t he un iversal ity of suc h a stag e. Thal. in 
tur n, has licensed considcral ion of how suc h sla t islica l gencra Uzat ions in at1cs 1ed languages might 
be explain ed by a general acquisition theory, wh ich develops nol only those gcncra lizal ions b111 also 
arr ives at a struct ural knowledge involving dcl'ivations. Th at acquis ition t heo ry in lurn c;;1n expla in 
why many co mputat io nally poss ible bng uages d o not exist. It ,, lso ex plains some spec ific appare nt 
st n1c 1 ura I featur es of languag e. It e xplains the ovenv hclrn ing foat ure of languag es as used . displ ay­
ing canon ical fornis with a canon ical pall c rn of lhcma lic rcl~,lions, which nonc lhclcss also have 
speci fic excep tions to lhosc pall crns . 
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