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A n Archi tectura l  A c c o u n t  o f  Error s i n Fore ig n L a n g u a g e L e a r n i n g 

Juli e VanDyk e an d Jil l  Fai n Lehma n 
('arnegi c Mello n Universit y 

Compute r  Scienc e Departmen t 
Pittsburgh ,  P A 1521 3 

{vandyke,jef}Ocs.cmu.ed u 

Abstrac t 

It hcis often been observed among teachers of English 
as a  foreig n languag e tha t  th e Enghs h articl e syste m i s 
difficul t  fo r  learner s t o master .  Thi s pape r  provide s a 
processin g accoun t  whic h pinpoint s th e sourc e o f  thes e 
error s a s bein g withi n th e learner' s architectur e fo r  pro -
duction .  W e illustrat e ou r  accoun t  wit h a  computationa l 
model  o f  on e grou p o f  foreig n languag e learner s embed -
ded withi n NL-Soar .  Th e model' s contro l  structur e an d 
learnin g mechanis m ar e use d t o explai n th e architec -
tura l  characte r  o f  error s an d t o predic t  th e condition s 
require d fo r  overcomin g them . 

Learning problem 

Teachers of English as a foreign language will generally 
agre e tha t  Englis h article s ar e amon g th e mos t  resistan t 
form s t o master .  Additionally ,  i t  appear s tha t  th e de -
gre e t o whic h a  learne r  i s  abl e t o msiste r  thes e form s 
i s correlate d wit h th e presenc e o r  absenc e o f  article s i n 
th e learner' s nativ e languag e (Taron e an d Parrish ,  1988 ; 
Ringbom ,  1985 ;  Duskova ,  1969) .  O n e popula r  explana -
tio n fo r  thi s learnin g proble m i s tha t  th e semantic s o f 
th e article s i s unknown ,  unlik e plura l  o r  tens e marking s 
wher e learner s alread y kno w th e semantic s an d simpl y 
hav e t o lear n ne w linguisti c mappin g rules .  Thi s pape r 
describe s a  preliminar y investigatio n o f  thi s issu e fro m 
th e perspectiv e o f  th e Polis h nativ e speaker .  Polis h i s a n 
appropriat e choic e because ,  lik e othe r  Slavi c languages , 
i t  doe s no t  hav e linguisti c form s correspondin g t o En -
glis h articles .  W e attemp t  t o sho w tha t  althoug h Polis h 
does no t  hav e article s lik e English ,  Polis h learner s d o 
at  leas t  kno w th e semanti c feature s whic h the y encode . 
Consequently ,  th e proble m i s no t  a  simpl y matte r  o f  .se -
mantics .  Instead ,  w e illustrat e tha t  th e sourc e o f  th e 
proble m lie s i n wha t  w e cal l  th e learner' s Produc t io n 
Architecture .  Th e productio n architectur e i s th e par -
ticula r  organizatio n o f  linguisti c knowledg e tha t  i s th e 
produc t  o f  nativ e languag e acquisition. ^  W e sho w tha t 
th e reaso n Polis h learner s hav e suc h difficult y wit h En -
glis h i s becaus e ther e i s a  mismatc h betwee n th e nativ e 
productio n architectur e whic h th e learne r  bring s t o th e 
tas k o f  learnin g th e foreig n languag e an d th e architectur e 
require d fo r  productio n i n tha t  language . 

'Thi s productio n architectur e i s  language-specific ,  an d 
shoul d b e though t  o f  a s distinc t  fro m th e underlyin g genera l 
cognitiv e architecture . 

T h e s e m a n t i c s o f  Eng l i s h article s 

I n ligh t  o f  th e eas e an d frequenc y wit h whic h nativ e 
speaker s us e articles ,  i t  m a y b e somewha t  surprisin g t o 
discove r  th e vas t  complexit y o f  th e syste m tha t  learner s 
must  master .  Leavin g asid e issue s relatin g t o th e learne r 
himself ,  (i.e .  hi s leve l  o f  proficienc y an d th e potentia l  fo r 
transfe r  and/o r  interferenc e fro m hi s nativ e language) , 
(Young ,  1996 )  describe s fou r  feature s whic h ar e neces -
sar y fo r  th e complet e specificatio n o f  articl e contexts : 
countability ,  number ,  reference ,  an d discours e marking . 
Th e rol e o f  countabilit y an d numbe r  i s illustrate d i n (1 ) 
below ,  borrowe d fro m (Young ,  1996) : 

(1 )  Piage t  sa w th e growt h o f  languag e a s 
tie d t o th e growt h o f  thought ,  a s thoug h 
i t  wer e a  branc h o n th e cognitiv e plant . 
Chomsky i s  incline d t o se e languag e 
learnin g an d cognitiv e developmen t  a s 
independen t  plant s i n a  common garden . 

Notic e tha t  i n orde r  fo r  a  learne r  t o produc e thes e 
sentences ,  h e woul d hav e t o recogniz e tha t  th e indefinit e 
articl e a(n )  shoul d no t  b e use d wit h th e noncoun t  noun s 
languag e o r  thought ,  eve n thoug h i n othe r  context s i t 
woul d b e necessary : 

(2 )  * I  hav e jus t  ha d thought . 

Moreover ,  th e use r  woul d als o nee d t o recogniz e tha t 
th e zer o articl e shoul d b e use d wit h th e plura l  coun t 
nou n plant s a s i n independen t  plants ,  bu t  i n othe r  situa -
tion s i t  wil l  requir e a n article : 

(3 )  * I  forgo t  t o wate r  plant s i n m y window . 

T o completel y specif y thes e articl e context s th e learne r 
must  furthe r  incorporat e th e referenc e an d discours e sta -
tu s o f  eac h N P int o hi s applicatio n rul e fo r  eac h arti -
cl e type .  Referenc e i s  characterize d a s eithe r  specifi c 
[-I-SR ]  o r  non-specifi c  [-SR] ;  discours e statu s i s  charac -
terize d a s eithe r  know n t o th e heare r  [-l-HK ]  o r  unknow n 
t o th e heare r  [-HK] .  Thu s [-|-SR,-|-HK ]  context s woul d 
be marke d wit h th e an d [-f-SR,-HK ]  context s woul d b e 
marke d with  a(n )  o r  0  dependin g o n th e countabilit y o f 
th e noun .  T h e [-SR ]  context s hav e a  les s straigh t  forwar d 
mapping ,  a s the y correspon d t o generi c an d attributiv e 
use s whic h ca n b e marke d b y an y articl e i n English . 

Linguistic Universals Of our four features for article 
specification ,  w e wil l  tak e th e universalit y o f  countabilit y 
and numbe r  fo r  granted .  Instead ,  w e focu s ou r  discus -
sio n o n th e abstrac t  feature s o f  [SR ]  an d [HK] ,  whic h 
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Figur e 1 :  Processin g i n NL-Soa r 

wer e originall y propose d b y Bickerto n a s semanti c an d 
discours e universal s fo r  characterizin g nou n phras e refer -
enc e (Bickerton ,  1981) .  Th e clai m i s tha t  thes e concept s 
ar e intrinsi c t o successfu l  linguisti c communication ,  bu t 
tha t  differen t  language s wil l  realiz e thes e meaning s dif -
ferently .  A  numbe r  o f  studie s hav e give n suppor t  t o thi s 
viewpoin t  (Huebner ,  1983 ;  Taron e an d Parrish ,  1988 ; 
Chauldro n an d Parker ,  1990) .  Th e result s sugges t  tha t 
learner s progres s throug h a  serie s o f  stages ,  calle d In -
terlanguage ,  i n whic h the y distinguis h amon g variou s 
featur e structure s whic h m a y o r  m a y no t  includ e th e 
featur e set s relevan t  t o English .  Consequently ,  th e rule s 
the y creat e usin g thes e "intermediate "  featur e structure s 
ar e no t  necessaril y  congruen t  wit h th e rule s o f  English , 
leadin g t o productio n errors . 

Th e immediat e questio n w e mus t  cis k then ,  i s  ho w 
doe s th e Polis h languag e captur e thes e universals ? Jus t 
as wit h th e othe r  Slavi c languages ,  Polis h capture s dis -
cours e statu s [HK ]  wit h wor d orde r  (Szwedek ,  1976 ; 
Duskova ,  1969) .  Thus ,  th e sentenc e i n (4 )  suggest s tha t 
chlopie c i s a  ne w discours e referen t  (i.e .  [-HK] )  becaus e 
i t  appear s i n clause-fina l  position . 

(4) Wszedl chlopiec. 
go-past-3p-mas c boy-nom-s g 

[ A bo y wen t  out. ] 

(5) Chlopiec wszedl. 
boy-nom-s g go-past-3p-mas c 

[Th e bo y wen t  out. ] 

If the order were switched as in (5), chlopiec would be 
take n t o refe r  t o a  discours e entit y alread y introduce d 
i n th e discourse ,  an d henc e alread y know n t o th e heare r 
(i.e .  [+HK]) . 

Th e [SR ]  universa l  i s  evidence d i n Slavi c language s 
throug h verba l  aspec t  (James ,  1969) .  ̂  Thu s i n (6 )  th e 

imperfectiv e ver b suggest s a n activit y tha t  i s i n progress ; 
th e salien t  aspec t  i s th e readin g an d n o particula r  boo k 
i s assumed .  I n (7 )  however ,  th e boo k i s assume d t o hav e 
a particula r  referent . 

(6 )  J a czytale m ksiazke . 
I  read-imperfectiv e book-sin g 

(7 )  J a przyczytale m ksiazke . 
I  read-perfectiv e th e book-sin g 

Thus we see that these semantic concepts are not un-
know n t o th e Polis h nativ e speake r  an d i t  i s  therefor e 
insufficien t  t o clai m lac k o f  knowledg e a s th e sourc e o f 
learnin g difficulties .  W e wil l  no w tur n t o ou r  proces s 
model  fo r  mor e insigh t  int o wha t  make s article s s o har d 
fo r  Polis h learner s o f  Englis h t o master . 

The Model 

Rol e o f  Knowledg e 

Our  approac h t o modellin g a  learne r  o f  Englis h a s a  for -
eig n languag e i s fundamentall y knowledge-based .  Th e 
key question s w e as k i n identifyin g th e sourc e o f  error s 
ar e 1 )  Doe s th e learne r  recogniz e th e semanti c concept s 
encode d i n th e form s o f  th e secon d language ,  2 )  I s thi s 
knowledg e i n th e appropriat e for m fo r  application ,  an d 
3)  I s th e learne r  abl e t o us e thi s knowledg e a t  th e appro -
priat e time s durin g processing ? Th e answe r  t o th e first 
questio n ha s bee n addresse d b y ou r  abov e discussio n o f 
linguisti c universals ;  th e learne r  ha s th e knowledg e o f 
th e relevan t  semanti c concepts .  A s w e wil l  se e below , 
th e rea l  sourc e o f  difficultie s lie s i n th e for m (questio n 
2)  an d applicatio n (questio n 3 )  o f  tha t  knowledge .  T o 
approac h thes e questions ,  w e hav e buil t  a  mode l  o f  a 
Polis h nativ e speake r  an d se t  i t  t o th e tas k o f  generat -
in g Englis h sentence s requirin g articles .  Th e mode l  i s a n 

^We ca n no t  sa y tha t  th e correspondenc e t o [+/ -  SR ]  i s 
one-to-one .  Nevertheless ,  ther e i s a  correlatio n sufficien t  t o 
slio w tha t  speaker s d o hav e acces s t o thi s senicinti c feature . 
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elaboratio n o f  NL-Soa r  (Lewi s an d Lehman ,  1997 ;  Lewis , 
1996 )  whic h i s a  cognitiv e mode l  o f  real-tim e languag e 
comprehensio n an d generatio n embedde d withi n a  singl e 
agent . 

Knowledge Compilation in NL-Soar 

I n NL-Soar ,  a s i n th e genera l  Soa r  cognitiv e architecture , 
linguisti c behaviou r  i s  modelle d a s a  serie s o f  transition s 
betwee n states .  Thi s i s illustrate d i n Figur e 1  wit h eac h 
stat e bein g represente d a s a  smal l  square .  Eac h tran -
sitio n i s brough t  abou t  throug h th e applicatio n o f  a n 
operator ,  represente d a s arrow s betwee n states. ^  Opera -
tor s ar e NL-Soar' s primitiv e uni t  o f  wor k an d th e leve l  a t 
whic h th e syste m make s decision s abou t  wha t  t o d o next . 
Behaviou r  i s recognitiona l  i f  NL-Soa r  know s wha t  t o d o 
at  ever y stat e i n orde r  t o mov e t o th e nex t  state .  I f  NL -
Soar  doesn' t  kno w wha t  t o d o next ,  i t  mean s tha t  i t  ha s 
not  learne d th e appropriat e operato r  t o transitio n ou t  o f 
th e curren t  state .  I n respons e t o thi s lac k o f  knowledge , 
th e architectur e automaticall y create s a n impass e an d 
NL-Soa r  goe s int o a  deliberate' ^  processin g m o d e i n whic h 
i t  searche s it s linguisti c proble m space s fo r  knowledg e 
abou t  wha t  t o d o next .  Eac h proble m spac e contain s 
syntactic ,  semantic ,  o r  pragmati c knowledg e abou t  th e 
kind s o f  structure s tha t  lea d t o a  well-forme d utteranc e 
and situatio n model .  W h e n a  solutio n i s found ,  th e ar -
chitectur e automaticall y return s th e resul t  a s a  chunke d 
operato r  whic h integrate s th e informatio n fro m al l  th e 
knowledg e source s use d t o produc e th e result .  Th e nex t 
tim e th e stat e tha t  le d t o th e impass e i s encountered , 
rathe r  tha n deliberating ,  th e chunke d operato r  wil l  fire 
and processin g wil l  continu e recognitionally .  Thus ,  th e 
rol e o f  Soar' s chunkin g mechanis m i s t o captur e th e con -
dition s tha t  le d t o th e impass e an d the n compil e th e 
knowledg e use d t o resolv e i t  int o a n I F - T H E N rule . 

Knowledge Types 

The operator s discusse d abov e ar e jus t  on e typ e o f 
knowledg e necessar y fo r  modelin g intelligen t  cognitiv e 
behaviou r  i n NL-Soar .  Conside r  th e situatio n i n Fig -
ur e 2  wher e ther e ar e severa l  differen t  operator s whic h 
coul d appl y t o transitio n fro m a  give n state .  Sinc e NL -
Soar  ca n execut e onl y on e operato r  a t  a  time,  an d afte r 
tha t  operato r  ha s execute d th e syste m i s i n a  ne w state , 
knowledg e i s necessar y t o choos e amon g alternativ e op -
erators .  Thi s knowledg e i s referre d t o a s searc h contro l 
and embodie s th e informatio n neede d t o guid e process -
in g alon g a  singl e pat h t o th e desire d goal . 

Sentence Production 

The startin g poin t  fo r  sentenc e productio n i n an y lan -
guag e i s conceptua l  structure .  T o se t  u p th e tas k i n 
NL-Soa r  w e begi n wit h a  semanti c representatio n o f  th e 
sentenc e t o b e generated. ^  Fo r  example ,  t o generat e th e 

There are 3 classes of operators in our Generation model: 
we wil l  us e th e label s Select-Ohj,S-Realize,Saya s mnemonic s 
fo r  th e typ e o f  wor k the y do . 

We d o no t  mea n t o impl y tha t  thi s i s  consciou s o r  inten -
tiona l  processing ,  onl y tha t  i t  i s  no t  automatic . 

I n fac t  w e begi n wit h th e situatio n mode l  NL-Soa r  build s 
afte r  comprehendin g th e Polis h sentenc e whos e EngUs h trans -

Searc h 

V - - _ 

^ 
_ 

Key 

D stat e 
operato r 

Figur e 2 :  Searc h Contro l  Knowledg e 

sentence The boy left, NL-Soar starts from the follow-
ing : 

[ACTION (go [AGENT ([ENTITY (boy (HK.SR))])] 
[PAT H (fro m ([PLAC E (caf e (HK.SR))]))]) ] 

English Generation 

W h at  t o say ? T o produc e thi s sentenc e i n English , 
firs t  NL-Soa r  use s knowledg e abou t  whic h semanti c con -
cept s shoul d b e communicate d t o decid e w h a t  i t  need s 
t o lexicalize .  Thi s knowledg e ca n b e though t  o f  a s a 
combinatio n o f  pragmati c knowledg e abou t  th e discours e 
and knowledg e o f  Englis h grammar .  Thus ,  i n ou r  exam -
pl e th e syste m know s i t  mus t  lexicaliz e th e subjec t  (i.e . 
[ E N T I T Y (boy)] )  an d th e ver b (i.e .  [ A C T I O N (leave) ] 
sinc e Englis h doe s no t  permi t  leavin g eithe r  o f  thes e ou t 
i n thi s context .  Th e syste m may ,  however ,  choos e no t 
t o produc e a  wor d fo r  th e embedde d concep t  o f  P L A C E 
becaus e i t  know s tha t  thi s i s  share d informatio n fro m th e 
discourse .  Crucially ,  it s  knowledg e o f  Englis h wil l  als o 
tel l  th e syste m t o lexicaliz e th e concep t  (HK,SR) .  W e 
ca n no w coun t  thre e semanti c concept s whic h th e sys -
te m a s selecte d fo r  lexicalization .  I n NL-Soa r  terms ,  w e 
say tha t  th e syste m compile s al l  th e knowledg e i t  use d 
t o mak e thes e decision s int o chunke d operator s calle d 
Select-Ob j  an d consequentl y w e se e thre e Select-Ob j 
operator s i n Figur e 3 . 

W h en t o sa y it ? Havin g applie d Select-Ob j  operator s 
t o th e ful l  semantic-conceptua l  structur e t o b e c o m m u -
nicate d w e hav e picke d ou t  thre e object s tha t  mus t  b e 
lexicalized .  Th e syste m no w mus t  m a k e a  decisio n abou t 
whic h on e t o sa y first.  I n NL-Soa r  terms ,  thi s knowledg e 
i s searc h control ,  th e conten t  bein g knowledg e o f  Englis h 
wor d order .  Th e syste m wil l  loo k a t  th e thre e Select-Ob j 
operator s an d choos e [HK,SR ]  t o b e lexicalize d first. 

H o w t o sa y it ? Havin g chose n whic h semanti c con -
cep t  wil l  b e lexicalize d first,  ther e i s stil l  a n ope n ques -
tio n abou t  wha t  Englis h wor d t o use .  Thi s i s th e func -
tio n o f  NL-Soar' s S-Realiz e operator .  Th e operato r  i s 
constructe d b y compilin g knowledg e fro m th e S-Realiz e 

latio n w e desir e t o generate .  I n thi s wa y w e constrai n ou r  se -
manti c representatio n t o th e sam e representatio n use d dur -
in g comprehension ,  show n her e i n uppercas e letters .  Sinc e 
th e topi c o f  thi s pape r  i s on e o f  error s i n sentenc e productio n 
we refe r  th e reade r  t o (Lewi s an d Lehman ,  1997 )  fo r  a  fulle r 
expUcatio n o f  NL-Soa r  comprehension . 
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When? When? 

Searc h Contro l .Searc h Contro l 
{linghs h wor d order ) [AGENT 

(+HK,+SR)) ] •r^r ^  [+HK,+SR ] [ACTIO N 
[PAT H 

L_(FR2M())lLJ:.^elect-obi 2 select-ob) 4 
select-obj 8 ..•/.• •  select-obj 4 .  s-realize S s-realize 6 

Rec(>i;nilioiui l select-ob) 8 

1 ^ 
r Deliberat e 

How? . 

Det  "" n 
th e bo y 

Selecl-Oh i 
spaces 

What? 

S-Realiz c 
constructio n space s 

Figur e 3 :  Englis h generatio n o f  th e bo y 

space s tha t  m a y includ e choice s betwee n synonym s o r 
competin g lexica l  forms .  Her e i s wher e th e syste m de -
cide s t o us e th e fo r  [HK,SR ]  o r  a  pronou n lik e thi s o r  tha t 
tha t  woul d communicat e th e sam e semantics .  I n th e ex -
ampl e i n Figur e 3  w e se e tha t  th e th e S-realiz e operato r 
choose s th e wor d the . 

NL-Soar' s generatio n continue s throug h thi s serie s o f 
w h a t - w h e n - h o w decision s unti l  al l  th e Select-Ob j  op -
erator s hav e bee n realized .  Fo r  full y  learne d behaviour , 
th e syste m doe s no t  hav e t o impass e int o th e proble m 
space s belo w th e Recognitional/Deliberat e dotte d lin e be -
caus e al l  operator s wil l  alread y b e chunked .  Thes e deci -
sion s an d th e proble m space s use d t o creat e collection s 
of  chunke d operator s m a k e u p ou r  mode l  o f  th e nativ e 
Englis h productio n architecture . 

Polish Generation 

What to say? We now turn to the architecture for 
productio n tha t  underlie s Polis h generation ,  illustrate d 
i n Figur e 4 .  A s w e hav e sai d previously ,  Polis h use s 
wor d orde r  an d ver b aspec t  t o expres s th e informatio n 
containe d i n Englis h articles .  Thu s whe n NL-Soa r  gen -
erate s ou r  sentenc e i n Polish ,  ther e ar e onl y 2  Select-Ob j 
operators ,  on e fo r  th e subjec t  an d on e fo r  th e verb .  Un -
lik e i n th e Englis h case ,  wher e [HK,SR ]  wa s identifie d a s 
a separat e concep t  t o b e lexicalized ,  i n Polis h i t  remain s 
par t  o f  th e semantic s o f  th e subject . 

W h en (an d h o w )  t o sa y it ? I n Polis h th e semantic s 
fo r  definiteness ,  [HK] ,  doesn' t  pla y a  rol e unti l  th e sys -
te m i s tryin g t o decid e betwee n th e tw o Select-Ob j  oper -
ators .  Here ,  i t  wil l  notic e tha t  th e subjec t  i s  marke d a s 
[-I-HK ]  (i.e .  know n t o th e hearer )  an d recal l  tha t  Polis h 
g rammar  put s ol d informatio n i n sentenc e fina l  position . 
Hence th e Select-Ob j  operato r  correspondin g t o th e ver b 
wil l  b e chose n t o execut e firs t  an d a n S-Realiz e operato r 

wil l  fir e t o determin e ho w t o sa y th e verb ,  producin g a 
lexicalizatio n whic h take s th e [SR ]  featur e int o account . 

Architectural Mismatch 

N ow w e ca n begi n t o se e th e differenc e i n th e architec -
ture s require d fo r  producin g Englis h vs .  Polis h sen -
tences .  Fo r  English ,  th e [HK,SR ]  featur e become s a 
Select-Ob j  operato r  t o b e realize d lexicall y fro m th e ver y 
beginnin g o f  th e productio n task ;  i t  i s  par t  o f  th e wha t 
decision .  Havin g selecte d th e concept s t o b e realized , 
Englis h wor d orde r  i s use d t o guid e th e sequenc e o f  pro -
ductio n fro m the n on .  I n Polish ,  however,[HK ]  informa -
tio n i s th e roo t  o f  th e w h e n decisio n an d [SR ]  informa -
tio n i s par t  o f  th e h o w decision .  Rathe r  tha n bein g a n 
operator ,  a s i n th e Englis h case ,  th e [HK ]  informatio n i s 
embodie d i n searc h contro l  knowledg e use d t o discrimi -
nat e betwee n operators .  Thu s bot h th e organizatio n o f 
knowledge ,  an d th e tim e cours e fo r  applicatio n i s differ -
ent  acros s th e tw o languages . 

Explaining Production Errors 

Incorrec t  us e o f  article s distinguishe s th e Englis h o f  eve n 
advance d learner s o f  Englis h a s a  foreig n language .  Th e 
Interlanguag e literatur e (Larson-Freeman ,  1975 ;  Ring -
b o m,  1985 ;  Duskova ,  1969 )  suggest s learnin g stage s 
whic h includ e 1 )  period s o f  usin g n o articles ;  2 )  peri -
ods o f  overgeneralizatio n o f  the ;  an d 3 )  period s wher e 
th e learne r  ha s mor e discriminatin g Interlanguag e rule s 
whose closenes s t o Standar d Englis h varie s acros s indi -
viduals .  A  learne r  m a y g o throug h an y o r  al l  o f  thes e 
stage s an d eac h stag e m a y las t  fo r  a  variabl e duration . 
As w e mentione d above ,  w e believ e tha t  th e ke y ques -
tion s t o as k i n characterizin g ho w th e learne r  move s 
throug h thes e stage s ar e question s abou t  hi s architectur e 
fo r  production .  I n particula r  w e mus t  as k wha t  i s th e 
for m o f  th e learner' s knowledg e (e.g .  operato r  vs .  searc h 
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VP 
I 

V 
wyszed l 
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NP ! 
I 

N 
I 
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V ^zed l 

,  s-realize 8 
select-obj1 3 

wy 

s-reallze1 2 

How? 

DcIiIh-iiiU ' 

Ssleti-Oh i 
spaces 

What? 

S-Realiz e 
constructio n space s 

Figur e 4 :  Polis h generatio n o f  wyszed l  chlopie c 

control )  an d wiie n i s h e abl e t o brin g tha t  knowledg e t o 
bear  durin g processing ? 

Omissions 

The specia l  proble m tha t  Polis h learner s o f  Englis h fac e 
i s tha t  th e organizatio n o f  thei r  productio n syste m re -
quire s the m t o appl y knowledg e o f  [HK,SR ]  a t  a  tim e 
differen t  fro m tha t  require d b y th e targe t  language .  I n 
hi s nativ e language ,  th e Polis h speake r  use s knowledg e o f 
[+/-HK ]  t o choos e a m o n g alternatives ,  bu t  thi s knowl -
edge i s no t  use d i n selectin g whic h concept s t o realize .  H e 
therefor e come s t o th e tas k o f  Englis h productio n wit h 
an architectur e tha t  i s  no t  designe d t o produc e article s 
as separat e lexica l  items . 

Thi s contrast s wit h th e architectur e fo r  Englis h pro -
duction ,  wherei n a  speake r  use s [-I-/-HK ]  i n associatio n 
wit h [-I-/-SR ]  whe n decidin g whic h concept s t o realize . 
For  a n Englis h nativ e speaker ,  th e [HK.SR ]  knowledg e 
becomes par t  o f  a  chunke d Select-Ob j  operato r  an d a s 
such ,  ther e i s n o opportunit y fo r  th e lexica l  realizatio n o f 
[HK.SR ]  t o b e omitted .  T h e tas k fo r  th e Polis h learne r 
the n i s t o achiev e a  re-organizatio n o f  hi s processin g ar -
chitectur e s o tha t  [+/-HK ]  i s n o longe r  searc h contro l 
knowledg e applie d afte r  semanti c concept s hav e alread y 
been selecte d fo r  realization ,  bu t  i s no w compile d int o th e 
Select-Ob j  operator s themselves .  Th e amoun t  o f  tim e i t 
take s th e learne r  t o achiev e thi s re-organizatio n wil l  b e 
th e duratio n o f  th e omissio n stag e i n thei r  Interlanguage . 

Overgeneralizations 

.\lthoug h th e learne r  w h o overgeneralize s article s ha s 
clearl y no t  acquire d th e targe t  languag e form ,  th e mer e 

fac t  tha t  h e produce s the m implie s tha t  h e ha s achieve d 
th e necessar y reorganizatio n o f  knowledge .  A s w e hav e 
discusse d previously ,  th e cor e o f  thi s reorganizatio n 
comes fro m applyin g [-f/-HK ]  knowledg e a t  th e Select -
Obj  (what? )  stage ,  rathe r  tha n a t  th e searc h contro l 
(when? )  stage .  W e woul d the n predic t  tha t  thi s i s th e 
primar y featur e the y us e fo r  generatin g articles ,  perhap s 
producin g the m i n al l  [HK ]  contexts .  Recal l  tha t  Pol -
is h nativ e speaker s us e knowledg e o f  [-I-/-SR ]  durin g th e 
S-Realiz e stag e o f  processing .  Thu s th e Englis h rule s 
requir e shiftin g th e poin t  o f  applicatio n o f  thi s knowl -
edg e t o a n earlie r  stag e an d integratin g i t  wit h [-I-/-HK ] 
knowledge .  Unti l  th e learne r  ca n combin e thes e tw o fea -
ture s int o a  singl e Select-Ob j  operator ,  w e expec t  over -
generalization s t o occur . 

Nonstandard Interlanguage Rules Overgeneral-
ization s ar e on e typ e o f  Interlanguag e rule ,  bu t  w e migh t 
als o expec t  a  stag e wher e th e learne r  i s  mor e variabl e 
i n hi s  articl e production .  Ou r  mode l  predict s thi s be -
havio r  becaus e th e selectio n o f  whic h concept s t o re -
aliz e (i.e .  Select-Ob j  operators )  i s  independen t  o f  th e 
decisio n abou t  ho w t o realiz e the m (i.e .  S-Realiz e op -
erators) .  Onc e th e learne r  ha s achieve d th e knowledg e 
transformation s necessar y t o propos e a  Select-Ob j  oper -
ato r  fo r  [-f/-HK,-|-/-SR] .  h e mus t  stil l  d o separat e pro -
cessin g t o buil d u p th e chunke d S-Realiz e operato r  fo r 
tha t  concept .  Durin g thi s processing ,  th e learne r  make s 
choice s abou t  whic h article s t o appl y an d mus t  als o 
tak e int o consideratio n othe r  relevan t  knowledg e suc h a s 
countabilit y an d number .  Henc e eve n afte r  th e learne r 
has mad e th e knowledg e transformatio n require d t o pro -
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duc e th e lonec t  left-hand-sid e o f  a n Inteilangnag e rule , 
he stil l  ha s a  considerabl e feature-mappin g proble m t o 
solve . 

Conclusions 

Nativ e speaker s com e t o th e proble m o f  learnin g a  for -
eig n languag e wit h a  particula r  organizatio n o f  knowl -
edge learne d fro m thei r  nativ e language .  Ou r  mode l  ha s 
shown tha t  th e principl e tas k o f  th e learne r  i s no t  sim -
pl y t o lear n th e gramma r  rule s an d vocabular y o f  a  ne w 
language ,  bu t  t o engag e i n a  reorganizatio n o f  knowl -
edge abou t  ho w an d whe n t o realiz e linguisti c universals . 
Primaril y thi s reorganizatio n wil l  mea n a  shif t  i n th e lo -
cus o f  applicatio n durin g processing ,  applyin g knowledge 
tha t  fo r  th e nativ e languag e migh t  b e use d a t  th e w h e n 
or  h o w stag e o f  processin g durin g th e wha t  stage . 

Predictions and Future Work 

Our  examinatio n o f  th e mismatc h betwee n th e Polis h 
and Englis h productio n architecture s make s clea r  pre -
diction s abou t  th e stage s i n acquirin g Englis h articles : 

1)  Article s wil l  b e omitte d unti l  th e learne r  shift s hi s 
applicatio n o f  [HK ]  knowledg e fro m searc h contro l  t o op -
erato r  knowledge ; 

2)  Overgeneralizatio n rule s o f  th e for m 

CHK]  ~ > th e 

wil l  occu r  becaus e [HK ]  knowledg e i s shifte d first  i n re -
spons e t o th e nee d t o produc e articles; ^ 

3)  Non-standar d o r  inconsisten t  rule s a s th e learne r 
trie s t o correctl y integrat e th e [-I-/-HK ]  an d [-t-/-SR ]  fea -
ture s durin g th e constructio n o f  Select-Ob j  operators . 

Thes e stage s closel y resembl e thos e see n i n th e longitu -
dina l  stud y o f  a  Laotia n speake r  don e b y (Huebner ,  1983 ) 
and w e ar e currentl y analyzin g dat a o n Polis h learner s t o 
confir m ou r  prediction s fo r  Polish .  W e als o woul d lik e t o 
exten d ou r  architectura l  mode l  t o othe r  language s with -
out  article s (e.g .  Chines e an d Japanese )  i n orde r  t o un -
derstan d wha t  kind s o f  architectura l  mismatche s caus e 
problem s whic h ar e mor e o r  les s eas y t o overcome . 

Implications for TEFL 

Our  architectura l  appoac h see s th e tas k o f  masterin g a 
foreig n languag e a s on e o f  masterin g th e productio n ar -
chitectur e fo r  tha t  language .  Fo r  language s whos e archi -
tectur e i s unlik e tha t  o f  th e speaker' s nativ e language , 
thi s mean s reorganizin g knowledg e s o tha t  i t  ca n b e use d 
at  differen t  time s i n production .  Th e obviou s questio n 
tha t  remain s fo r  teachin g i s ho w t o facilitat e thi s re -
organization .  A s w e explaine d i n ou r  brie f  descriptio n 
of  NL-Soar' s learnin g mechanism ,  chunk s ar e create d i n 
respons e t o impasses .  W h e n th e learne r  reache s a n im -
passe ,  ther e ar e an y numbe r  o f  path s h e migh t  follo w 
t o achiev e a  solution .  Direc t  instructio n ca n stee r  th e 
learne r  toward s th e righ t  path ,  helpin g hi m locat e th e 

® Althoug h th e mode l  doe s no t  directl y predic t  th e a s th e 
overgeneralize d form ,  w e adop t  thi s becaus e o f  th e hig h fre -
quenc y o f  th e an d becaus e o f  th e variou s studie s tha t  suppor t 
th e earl y appearanc e o f  thi s rul e i n Interianguage .  (Huebner , 
1983;  Taron e an d Parrish ,  1988 ) 

precis e condition s unde r  whic h h e mus t  subver t  hi s na -
tiv e productio n architecture .  Th e mor e consisten t  an d 
regula r  thi s instruction ,  th e mor e likel y th e learne r  i s 
t o buil d u p chunk s whic h achiev e thi s subversio n a t  th e 
time s necessar y t o allo w productio n i n th e targe t  lan -
guage . 
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