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T h e f u n c t i o n o f  e x a m p l e s i n l e a r n i n g a  s e c o n d 

language from an instructional text 

Carol E. Moon and Steven L. Lytinen 

Artificia l  Intelligenc e Laborator y 

Th e Universit y o f  Michiga n 

A n n Arbor ,  M I  4810 9 

Abstract 

This paper addresses the role that examples play in instructional leau'ning. We discuss several roles that 

example s ca n serv e whe n the y complemen t  a n instruction .  W e provid e functiona l  evidenc e fo r  som e o f 

thes e roles ,  arguin g wh y instruction s an d example s ar e bot h necessar y fo r  efficien t  learning .  W e presen t  a 

syste m tha t  lezirn s fro m instruction s whic h ar e enhance d b y examples .  Th e system ,  A N T (Acquisitio n 

usin g Native-languag e Transfer) ,  learn s a  secon d languag e b y readin g instruction s abou t  grammatica l  rule s 

of  th e secon d languag e a s wel l  a s example s whic h us e thes e rules .  Finally ,  w e argu e fo r  th e functiona l 

utilit y  o f  example s i n instructiona l  learnin g o n mor e genera l  grounds ,  showin g ho w suc h a  strateg y ca n b e 

appHcabl e t o othe r  domain s beside s secon d languag e learning . 

1 Introduction 

People learn a great deal of information by being told it. Furthermore, they can readily assimilate 

thi s informatio n wit h wha t  the y alread y know ,  allowin g the m t o us e i t  t o improv e thei r 

performanc e i n task s suc h a s problem-solvin g o r  planning .  Fo r  example ,  i f  yo u ar e learnin g 

calculus ,  an d I  teac h yo u abou t  a  ne w integratio n technique ,  suc h a s integratio n b y parts ,  the n i f 

al l  goe s wel l  yo u wil l  b e abl e t o us e tha t  rul e t o hel p i n you r  performanc e o f  solvin g integrals . 

However, learning from instructions is not quite that simple. If we look at most instructional 

textbooks ,  w e find  tha t  ofte n instruction s abou t  a  ne w rul e ar e accompanie d b y example s o f  ho w 

tha t  rul e ca n b e used .  A  typica l  calculu s boo k present s integratio n b y part s b y first  statin g th e 

rul e i n a  succinc t  manner ,  an d the n presentin g severa l  exampl e problems ,  includin g a  step-by-ste p 

descriptio n o f  ho w t o solv e the m usin g integratio n b y parts . 

This paper wiU address the role of examples in instructions. Why are they necessary? At first 

glance ,  the y see m superfluous .  Don' t  th e instruction s provid e th e learne r  wit h al l  th e informatio n 

tha t  i s needed ? Fo r  integratio n b y parts ,  doesn' t  th e formul a alon e sa y i t  all ? 

We will argue that in order to apply new information to some task, often the learner needs other 

information ,  whic h i s no t  easil y conveye d throug h instructions .  I n particular ,  th e learne r  need s t o 

kno w ho w thi s ne w informatio n connect s u p wit h wha t  h e alread y knows .  Thi s i s jus t  on e rol e tha t 

example s ca n pla y i n instructions :  the y ca n provid e th e learne r  wit h a n "experience "  tha t  wil l 

hel p t o delineat e th e rol e o f  th e ne w informatio n relativ e t o informatio n whic h i s alread y known . 

171 



We ar e buildin g a  progra m whic h learn s fro m instruction s augmente d wit h examples .  11i e 

program ,  calle d A N T (Acquisitio n usin g Native-languag e Transfer) ,  operate s i n th e domai n o f 

secon d languag e learning .  Thi s domai n i s a  goo d on e fo r  studyin g th e rol e o f  example s i n 

instructions .  Secon d languag e learner s see m t o "transfer "  thei r  knowledg e o f  thei r  nativ e languag e 

over  t o th e secon d language ,  modifyin g rule s accordin g t o th e difference s betwee n language s 

(Gass ,  1980 ;  Lado ,  1957 ;  Selinker ,  1983) .  A s a  result ,  incorporatin g ne w rule s int o existin g 

linguisti c knowledg e i s a  majo r  par t  o f  secon d languag e learning .  A s w e wil l  s(h' ,  ou r  progra m use s 

th e example s tha t  accompan y instruction s t o determin e whic h Englis h rule(s )  nee d t o b e modifie d 

fo r  German . 

ANT begins with a knowledge base of grammar rules and lexical entries for English, which enable 

i t  t o understan d Englis h description s o f  gramma r  rules .  Th e progra m als o develop s a  knowledg e 

base o f  rule s fo r  German .  Initially ,  th e progra m assume s tha t  al l  o f  it s knowledg e fo r  Englis h wil l 

appl y t o German .  I n thi s way ,  i t  expect s t o b e tol d abou t  difference s betwee n th e tw o language s 

so tha t  i t  ca n modif y it s Germa n rule s accordingly .  A N T receive s inpu t  whic h w e hav e take n fro m 

an introductor y Germa n textbook .  Th e inpu t  consist s o f  instruction s abou t  Germa n graiuina r 

rules ,  a s wel l  a s example s o f  Germa n sentence s tha t  illustrat e thes e rules .  Her e i s a  typica l  inpu t 

t o th e system : 

In German, verbs come at the end of relative clauses. 

Example :  De r  Ameisenbar ,  de r  di e Amies e fraC ,  iO t  Kavia r  auch . 

(Th e aardvar k wh o at e th e ant s eat s caviar ,  too. ) 

AXT modifies its knowledge base of grammar rules for German according to the instructions and 

examples ,  an d ca n the n understan d Germa n sentence s whic h i t  ha s no t  see n previousl y tha t  us e 

th e ne w construction .  I n thi s paper ,  w e wil l  sho w ho w A N T utilize s th e informatio n i n th e 

example s t o clarif y th e meanin g o f  th e instructions . 

2 The roles of instructions and examples 

Examples can function in several distinct ways when they arc used to complement instructions. 

I n thi s sectio n w e wil l  discus s severa l  o f  thes e roles ,  an d th e ])sy(liologica l  evidenc e tha t  exist s fo r 

many o f  them .  I n th e nex t  section ,  w e wil l  sho w ho w example s serv e analagou s role s i n ou r 

compute r  model . 

2.1 Examples 

Retrieval cues 

Examples can provide additional retrieval cues for the information in an instruction 

(Reder.Charney ,  an d Morgan ,  1986) .  Fo r  example ,  a  learne r  ma y forge t  th e origina l  instructio n 

when h e i s tryin g t o formulat e a  relativ e clause .  Bu t  th e learne r  ma y b e abl e t o remembe r  th e 

exampl e an d henc e th e lesso n o f  th e instructio n b y rememberin g th e exampl e abou t  th e aardvar k 

and caviar . 

Overcoming abstraction 

Often, a learner needs an example which is less abstract than the instruction. Abstraction can be 

difficul t  especiall y whe n th e learne r  i s unfamilia r  o r  inexperience d wit h th e domai n (Reder ,  c t  c//. , 

1986) .  Fo r  example ,  i f  a  studen t  i s no t  particularl y knowledgeabl e abou t  gramma r  rule s explicitly , 
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a rul e lik e th e relativ e claus e on e abov e wil l  perhap s b e to o abstrac t  fo r  th e studen t  t o remember . 

I n othe r  words ,  hi s lac k o f  comman d o f  giaiunia r  rule s ma y inhibi t  th e incorporatio n o f  thi s 

knowledg e int o hi s knowledg e abou t  usin g language .  W h e n suc h a  studen t  i s give n a n exampl e 

whic h serve s a s a n instanc e o f  th e applicatio n o f  th e rule ,  h e ma y mor e easil y se e bot h wha t  i s 

meant  b y a  relativ e claus e an d whic h ver b i s moved .  Th e exampl e ca n invok e hi s rule s abou t 

clause s an d illustrat e ho w hi s origina l  notio n o f  a  relativ e claus e mus t  b e changed . 

The student probably knows many examples of relative clauses without necessarily having a 

command o f  th e grammatica l  terminology .  I n thi s way ,  example s avoi d th e abstractio n o f  th e 

instruction ,  allowin g th e learne r  t o buil d hi s ow n generalizatio n afte r  severa l  examples . 

Reasoning by analogy 

Related to the situation of the student above is the idea that when an instruction is too abstract, 

example s ma y allo w a  learne r  t o solv e th e nex t  proble m (i.e. ,  understan d o r  formulat e a 

subsequen t  sentence )  b y analogy .  Analog y ha s bee n show n t o b e a n importan t  proble m solvin g 

and skil l  acquisitio n metliod ,  especiall y whe n th e learne r  ha s littl e domai n knowledge ,  lik e i n th e 

situatio n abov e wher e th e hypothetica l  student' s lac k o f  explici t  gramma r  knowledg e (Piroll i  an d 

Anderson ,  1985) . 

Modifying prior knowledge 

Examples can also be used as a way to discover what existing knowledge must be modified 

accordin g t o th e instruction .  H o w i s th e instructio n relate d t o previou s knowledg e abou t  th e 

domain ? I n whic h context s shoul d th e ne w instructio n b e used ? Example s ca n sho w th e syste m 

ho w th e instructio n i s applie d an d i n whic h context s i t  shoul d appl y (Rcde r  e t  ai ,  1986 ;  Stei n an d 

Dransford ,  1979) .  Instruction s alon e usuall y d o no t  provid e thi s information .  H o w example s 

perfor m thi s rol e i n A N T wil l  b e show n i n th e nex t  section . 

Filling in details 

Finally, examples can instantiate details not made explicit in the instruction (Reder et ai, 1986). 

Suppos e th e syste m wa s give n th e foUowMu g instruction : 

In German, to ex])ress 'to like' the verb 'haben' is used with the adverb 'gern.' 

Much information that the system would need to build an appropriate rule for this construction 

woul d b e missing .  Wher e doe s th e objec t  o f  'hke '  (o r  'haben' )  go ? W h a t  i s th e relativ e orderin g o f 

'haben '  an d 'gern' ? Subsequen t  example s woul d allo w th e syste m t o deduc e tha t  th e nou n phras e 

tha t  i s th e objec t  conie s betwee n 'haben '  an d 'gern '  an d tha t  'haben '  precede s 'gern. '  A N T 

utilize s thi s functio n o f  example s t o a  grea t  extent .  Introductor y languag e textbook s see m t o rel y 

on thi s a s well ,  providin g th e studen t  wit h rathe r  brie f  instruction s tha t  ar e supplemente d b y a 

serie s o f  examples ,  fro m whic h th e studen t  mus t  lear n th e complet e detail s o f  suc h a  construction . 

2.2 Why do we need instructions? 

Given the roles of examples discussed above, one might be led to believe that instructions play 

littl e o r  n o rol e i n th e learnin g process .  Perhap s th e learne r  completel y ignore s instructions , 

payin g attentio n onl y t o th e example s whic h accompan y them .  However ,  eve n give n th e abov e 

role s fo r  examples ,  instruction s stil l  ca n hav e importan t  role s t o play : 
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Focu s 

Instructions give the learner clues about what features of the examples are important. If the 

learne r  wer e give n n o instruction ,  ho w woul d h e decid e whic h feature s o f  th e exampl e t o focu s on ? 

I n ou r  relativ e claus e example ,  h e coul d jus t  a s easil y notic e th e agreemen t  i n cas e an d gende r 

betwee n th e nou n an d th e determine r  a s a  featur e t o b e learne d a s h e coul d th e differen t  wor d 

orde r  i n th e clause .  Th e instructio n thu s ca n mak e th e significan t  processin g o f  th e exampl e mor e 

efficient . 

Expectations 

In ANT, examples play a role in changing the system's expectation of a relative clause. Because 

A N T assume s tha t  an y rule s i t  know s abou t  Englis h appl y t o Germa n unles s i t  learn s otherwise , 

i t  trie s t o us e it s grammatica l  an d semanti c rule s t o pars e th e Germa n examples .  Bu t  certainl y i n 

th e relativ e claus e example ,  th e Germa n exampl e wil l  no t  b e successfull y parse d usin g th e Englis h 

rule s becaus e th e constraint s o n wor d orde r  i n th e gramma r  woul d no t  matc h th e constraint s 

determine d b y th e wor d orde r  i n th e example .  A N T use s th e instructio n t o alte r  it s  expectations . 

I t  determine s tha t  th e instructio n i s focusin g o n wor d orde r  i n relativ e clauses .  W h e n A N T 

subsequentl y parse s th e Germa n example s usin g relativ e clauses ,  i t  relaxe s wor d orde r  constraints , 

thu s allowin g th e parse r  t o buil d a  pars e tre e an d representatio n o f  th e example .  Thi s proces s wil l 

be explaine d i n mor e detai l  later . 

3 An example of ANT's learning 

We have seen many possible roles for examples and instructions to play in the learning process. 

Let  u s no w tur n t o A N T ,  an d se e ho w thes e role s com e int o pla y i n ou r  compute r  model .  W e wil l 

see tha t  th e role s ar e essentia l  t o th e learnin g process ,  providin g goo d functiona l  explanation s 

tha t  complemen t  th e i)sychologica l  evidenc e discusse d i n th e previou s section . 

All linguistic knowledge in ANT is represented using a unification-style grammar (Shicber, 

19"^G)' .  I n thi s approach ,  wor d orde r  information ,  a s wel l  a s informatio n abou t  th e functiona l 

relation s betwee n words ,  i s explicitl y  an d declarativel y represented .  Thi s i s importan t  fo r  th e 

system' s task ,  becaus e i t  mus t  b e abl e t o manipulat e variou s component s o f  Englis h rule s i n orde r 

t o for m ne w Germa n rules .  .Anothe r  ke y featur e o f  thi s approac h i s tha t  th e structur e o f  gramma r 

rule s use d b y .\N T i s th e sam e a s th e structur e A N T produce s i n parsing ,  (fo r  details ,  se e 

Lytine n an d M o o n ,  1988) .  A s w e wil l  see ,  thi s allow s A N T t o extrac t  ne w rule s fro m it s 

understandin g o f  example s tha t  i t  i s  presented . 

Let us now consider the entire process which takes place when ANT learns a new rule. The 

exampl e w e wil l  discus s i s ou r  relativ e claus e example : 

In German, verbs come at the end of relative clauses. 

Example :  De r  Ameisenbar ,  de r  di e .Amies e frafi ,  iC t  Kavia r  auch . 

(Th e aardvar k w h o at e th e ant s eat s caviar ,  too. ) 

The representation which ANT produces when it reads the instruction is shown below: 

'  Par t  o f  th e informatio n i n unificatio n rule s i s analagou s t o th e phras e structur e informatio n whic h i s ofte n encode d 
i n context-fre e grammars .  Fo r  th e sak e o f  simplicity ,  w e wil l  us e th e context-fre e notatio n i n thi s paper ,  eve n thoug h 
A NT use s th e unification-styl e version s o f  thes e rules . 
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Order : 

Locatio n :  RelClaus e ( R E L C ) 

Constituen t  :  Ver b ( V ) 

Positio n :  las t 

As A N T processe s a n instruction ,  i t  determine s wha t  kin d o f  instructio n i t  is .  Doe s th e 

instructio n refe r  t o wor d order ,  o r  doe s i t  refe r  t o grammatica l  features ,  lik e case ,  gender ,  o r 

number ? Fo r  th e relativ e claus e instruction ,  A N T categorize s i t  a s a  R E O R D ER instruction ,  fo r 

i t  i s  a n instructio n abou t  changin g wor d order .  Afte r  producin g th e representatio n above ,  A N T 

need s t o us e wha t  i t  know s abou t  Englis h relativ e clause s i n orde r  t o incorporat e thi s ne w 

information .  Thi s i s becaus e th e instructio n doe s no t  completel y describ e Germa n relativ e 

clauses ;  i t  jus t  describe s th e differenc e betwee n Germa n an d Englis h relativ e clauses .  A N T mus t 

retriev e it s Englis h relativ e claus e rules ,  a s wel l  a s rule s abou t  subconstituent s o f  relativ e clauses , 

and modif y som e (o r  all )  o f  them .  A s w e wil l  see ,  thi s i s a  rathe r  difficul t  task . 

The main problem is that the instruction alone does not tell us which rules to modify. It can cue 

th e syste m t o find  rule s labele d R E L C (i.e. ,  rule s abou t  relativ e clauses) .  Bu t  i f  th e surfac e 

grammar  (embedde d withi n unificatio n rules )  o f  ou r  relativ e claus e rule s i n Englis h ar e somethin g 

lik e R E L C - ^  R E L P R O N V P ,  th e relativ e claus e rule s ar e no t  th e one s whic h nee d 

modification .  Rather ,  i t  i s  th e rule s abou t  ver b phrase s (a s the y occu r  i n relativ e clauses )  whic h 

must  b e modified ,  sinc e the y ar e th e one s whic h ultimatel y specif y wher e th e ver b wil l  occu r  i n 

th e relativ e clause .  I f  w e simpl y trie d t o incorporat e th e ne w informatio n int o ou r  Englis h claus e 

rule ,  w e woul d arriv e a t  a n incorrec t  result .  Ou r  surfac e gramma r  migh t  en d u p wit h a  rul e lik e 

this :  R E L C - > R E L P R O N V P V .  Thi s rul e woul d mea n tha t  Germa n relativ e clause s ha d tw o 

verbs ,  on e insid e th e V P ,  an d th e othe r  on e a t  th e en d o f  th e clause . 

One possible strategy for finding out which rule should be modified is to expand all of the clause 

rule' s subconstituents ,  searchin g th e gramma r  fo r  rule s whic h refe r  t o a  V .  However ,  thi s 

approac h coul d lea d t o a  ver y extensiv e search ,  sinc e i n genera l  th e constituen t  whic h w e ar e 

tryin g t o fin d coul d b e neste d arbitraril y  dee p i n th e grammar .  I n th e wors t  case ,  th e syste m 

woul d en d u p inspectin g it s entir e grammar ,  searchin g fo r  th e constituen t  i n question .  I n 

addition ,  ther e i s n o guarante e tha t  th e syste m wil l  find  th e correc t  constituent .  A  ver b ca n b e 

derive d fro m man y differen t  place s i n th e grammar .  H o w ca n w e insur e tha t  th e correc t 

occurrenc e wil l  b e th e on e tha t  i s foun d i n th e search ? 

This is where the processing of an example comes into play. Instead of performing this search, 

A NT parse s th e Germa n example ,  usin g it s Englis h gramma r  rules .  A s w e wil l  see ,  th e Germa n 

exampl e force s th e syste m t o us e th e Englis h gramma r  rul e whic h mus t  b e modified .  I n 

particular ,  th e claus e an d ver b phras e rule s tha t  nee d t o b e altere d wil l  b e used .  I n thi s way ,  th e 

exampl e bring s th e rule s t o b e altere d t o th e attentio n o f  th e learnin g mechanism .  A s a  result , 

th e potentiall y  exhaustiv e searc h fo r  relevan t  rule s i s avoided . 

In order to process the German example, ANT must relax some of the constraints in its English 

grammar  rules .  Otherwise ,  th e pars e woul d fail ,  becaus e th e Germa n exampl e doe s no t  confor m 

t o th e gramma r  o f  English .  I n particular ,  orderin g constraint s o n constituent s ar e relaxed .  A N T 

knows t o d o thi s becaus e i t  ha s classifie d th e inpu t  instructio n a s a  R E O R D E R i n g rule .  Sinc e 
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thi s instructio n i s abou t  relativ e clauses ,  al l  constituent-orderin g constraint s ar e droppe d fo r 

subconstituent s o f  th e categor y R E L C .  Th e relevan t  rule s ar e th e following^ : 

REL(^ ^ RELPRON VT (1) 

\ P _  V  N P (2 ) 

These rules encode word order information in English that a relative clauso consists of a relative 

pronou n followe d b y a  ver b phras e (i.e. ,  a  ver b an d a  nou n phra.se) . 

When the system tries to apply these rules, the order of the right-hand side constituents is 

instantiate d b y th e wor d orde r  o f  th e inpu t  examples .  Relaxin g constraint s allow s orderin g 

informatio n fo r  constituent s t o b e derive d fro m th e examples ,  no t  fro m highe r  rule s i n th e 

grammar .  I n general ,  th e instructio n focuse s th e syste m o n a  featur e lik e case ,  wor d order ,  o r 

wor d choice .  The n constraint s fro m th e Englis h rule s ar e relaxe d s o tha t  th e informatio n fro m th e 

exampl e ca n tak e precedenc e an d determin e th e actua l  correc t  value s fo r  thos e feature s i n th e 

German rules . 

Once the example is parsed, the correct rule for German relative clauses is embedded within the 

fina l  structure .  A s w e mentione d earlier ,  thi s i s becaus e th e structur e o f  gramma r  rule s use d b y 

.AN T i s th e sam e a s th e structur e A N T produce s i n parsing .  A N T extract s th e rul e fro m thi s 

structure ,  onc e agai n usin g th e fac t  tha t  th e rul e i t  i s  learnin g i s a  R E O R D E R i n g rul e t o extrac t 

th e constituen t  orderin g informatio n fro m withi n th e relativ e claus e t o replac e thos e constraint s 

i n th e origina l  Englis h rules .  I t  turn s ou t  tha t  th e orde r  requirement s whic h chang e ar e withi n 

rul e 2  above .  Namely ,  tli e orde r  o f  th e constituent s V  an d N P mus t  b e reversed .  Bu t  A N T 

canno t  simpl y rewrit e th e rul e thi s way .  sinc e rul e 2  i s no t  jus t  use d withi n relativ e clauses . 

Modification s shoul d onl y b e loca l  t o relativ e clauses ,  s o A N T generate s a  ne w category ,  calle d 

V P l .  a s a  subconstituen t  o f  Germa n relativ e clauses ,  i n whic h th e V  i s th e final  constituent .  Th e 

resultin g rule s woul d b e th e following : 

REI.C - RELPRON VPl (3) 

V Pl  -  N P V  (4 ) 

4 Conclusion 

We have discussed many possible roles that examples and instructions can play in learning. 

Severa l  o f  thes e role s tur n ou t  t o b e essentia l  t o th e learnin g proces s use d i n A N T .  First ,  w e hav e 

see n wh y instruction s alon e d o no t  provid e A N T wit h enoug h informatio n t o lear n a  ne w 

grammar  rule .  Withou t  th e examples ,  th e syste m woul d no t  kno w whic h o f  it s  existin g rule s nee d 

t o b e altered .  I n othe r  words ,  A N T canno t  readil y acces s it s previou s relevan t  knowledg e unles s i t 

i s  give n examples .  I n addition ,  th e instructio n ma y als o omi t  detail s (lik e th e exac t  orderin g o f 

constituents )  whic h ar e necessar y t o lear n th e ne w rule .  Withou t  examples ,  th e rule-inferrin g 

proces s coul d b e prohibitivel y expensive . 

We have also seen that the learning process would be much less efficient without the information 

provide d i n th e instructions .  Althoug h give n enoug h examples ,  i t  ma y ver y wel l  b e possibl e t o 

^Thes e ar e th e relevan t  rule s fo r  th e exampl e w e ar e considering .  Othe r  relativ e claus e rule s woul d b e modifie d 
by othe r  examples . 
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induc e th e correc t  gramma r  rule s fo r  a  l;>iiKuag o (se c Herwick ,  1985) ,  th e proces s woul d b e muc h 

slowe r  withou t  th e instruction s t o guid e it .  Tho y serv e a s a  high-leve l  guid e t o focu s th e ANT ' s 

attentio n o n th e correc t  ite m o r  featur e t o b e learned . 

In the relative clause example, the fact that our instruction states that the rule is about relative 

clause s allow s th e syste m t o immediatel y generaliz e th e Germa n exampl e t o al l  V P s whic h 

appea r  i n relativ e clauses .  Withou t  thi s knowledge ,  th e syste m woul d no t  b e abl e t o determin e 

fro m a  singl e exampl e jus t  ho w genera l  th e ne w V P rul e shoul d be . 

The information provided in the instruction can be thought of as analagous to domain knowledge 

i n explanation-base d learnin g method s (DeJon g an d Mooney ,  1986 ;  Mitchell ,  Keller ,  an d 

Kedar-Cabelli ,  1986) .  Domai n knowledg e allow s thes e system s t o generaliz e t o th e appropriat e 

leve l  fro m onl y on e example .  Withou t  th e domai n knowledge ,  thes e system s woul d hav e t o us e 

similarity-base d learnin g techniques ,  examinin g severa l  example s befor e reachin g th e sam e 

generalization .  I n muc h th e sam e way ,  withou t  instructions ,  A N T woul d no t  b e abl e t o determin e 

ho w genera l  it s  ne w gramma r  rul e shoul d b e withou t  lookin g fo r  similaritie s ove r  man y examples . 

Instructions provide ANT with other essential information. By using the instruction to focus on 

particula r  feature s o f  th e example ,  A N T ca n avoi d considerin g al l  feature s i n th e exampl e a s 

bein g th e possibl e topi c t o b e learned .  I t  ca n mor e efficientl y proces s th e significan t  feature s o f 

th e example .  A N T als o use s expectation s derive d fro m th e instruction s t o pars e example s b y 

relaxin g som e constraint s i n it s parsin g rules .  Th e relaxe d constraint s allo w informatio n fro m tli e 

example ,  lik e wor d order ,  t o determin e th e orderin g o f  constituent s i n th e gramma r  instea d o f 

havin g th e gramma r  dictat e th e correc t  ordering . 

Our proposed roles for instructions and examples in second language learning should apply to 

many othe r  learnin g tasks .  I n fact ,  th e interactio n betwee n instruction s an d example s tha t  w e 

liav e outline d ough t  t o b e ver y simila r  i n an y learnin g tas k i n whic h existin g knowledg e mus t  b e 

modifie d fo r  th e tas k bein g learned .  I n suc h tasks ,  determinin g whic h existin g rule(s )  ar e affecte d 

by th e newl y presente d knowledg e coul d resul t  i n a  ver y larg e searc h o f  th e existin g rul e base , 

unles s a n exampl e i s provide d whic h lead s th e learne r  t o th e affecte d rule(s) .  Likewise ,  simila r 

problem s o f  knowin g wha t  feature s o f  th e exampl e t o focu s on ,  inferrin g details ,  etc. ,  woul d b e 

encountere d b y th e learner .  Thi s seem s t o includ e a  ver y broa d rang e o f  learnin g tasks .  Example s 

includ e th e learnin g o f  a  ne w car d game ,  i n whic h rule s migh t  b e expresse d a s modification s o f 

rule s fro m a  car d gam e whic h th e learne r  alread y knows ;  o r  perhap s learnin g a  ne w piec e o f 

software ,  suc h a s a n editor ,  i n whic h th e learne r  migh t  rel y o n knowledg e o f  othe r  simila r  softwar e 

tha t  h e alread y know s about . 

The interplay between instructions and examples surely is more complex than we have described 

here .  Eac h typ e o f  inpu t  coul d potentiall y  pla y man y othe r  role s i n th e learnin g process .  Thes e 

role s ma y vary ,  dependin g o n th e sor t  o f  knowledg e bein g learned ,  a s wel l  a s th e conten t  o f  th e 

instruction s an d examples .  Th e variou s possiblitie s o f  interactio n betwee n instruction s an d 

example s remai n a  topi c fo r  extensiv e furthe r  research . 
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