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Anderson (1987) argues for a fundamental distinction between 
algorithmi c an d implementatio n level s o f  cognitiv e processing , 
as wel l  a s specifi c  researc h method s t o investigat e 
them .  Th e process-tracin g stud y reporte d her e (summarizin g 
Gumming 1988 )  confirm s th e relevanc e o f  Anderson' s distinctio n 
i n a  naturall y occurrin g instanc e o f  huma n performance :  mor e an d 
les s exper t  writer s composin g o n differen t  task s i n thei r  secon d 
language .  Th e result s o f  th e stud y ar e als o consonan t  wit h 
theorie s distinguishin g intelligen t  centra l  processin g fro m 
informationally-encapsulate d knowledg e o f  languag e (Fodo r  1983 , 
Chomsky 1988 )  o r  suggestion s tha t  literat e expertis e develop s a s 
a unigu e cor e intelligenc e (Gardne r  1983 ,  Bereite r  &  Scardamali a 
1987 )  . 

Educated adults writing in their second language display a 
natura l  disjunctur e betwee n (1 )  th e highe r  order s o f  planning , 
heuristi c searches ,  an d use s o f  comple x representation s whic h 
characteriz e exper t  thinkin g an d (2 )  a  greate r  o r  lesse r  facilit y 
fo r  th e rapid ,  non-deliberativ e processin g o f  language ,  dependin g 
on thei r  proficienc y i n th e secon d language .  The y sho w 
differentiatio n betwee n highe r  an d lowe r  order s o f  cognitiv e 
processin g o f  th e kin d Anderso n (1987 )  describe s a s algorithm s 
an d implementations .  Thi s differentiatio n i s mor e visibl e wit h 
matur e learner s tha n i n conventiona l  studie s o f  cognitiv e 
developmen t  whic h hav e focuse d o n children ,  whos e processe s o f 
l inguistic ,  conceptual ,  maturational ,  an d socia l  developmen t  ar e 
necessaril y  interconnected . 

Interestingly ,  though ,  greate r  writin g expertis e o r  secon d 
languag e proficienc y appea r  t o lea d t o enhance d writin g 
performanc e i n a  secon d languag e — suggestin g ther e i s a  valu e 
fo r  learnin g a t  (i n Anderson' s terms )  eithe r  th e algorithmi c o r 
implementatio n level .  Knowledg e a t  bot h level s seem s necessar y 
fo r  optima l  performanc e i n thi s domain .  However ,  writin g 
expertis e appear s t o b e knowledg e whic h i s no t  tie d t o th e 
domain s o f  a  firs t  o r  secon d language .  Characteristic s o f 
writ in g expertis e appea r  t o b e enacte d i n simila r  way s acros s 
people' s firs t  an d secon d languages ,  irrespectiv e o f  thei r  level s 
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of  secon d languag e proficienc y (Arndt ,  1987 ,  Edelsky ,  1986 , 
Gaskil l ,  1986 ,  Jone s &  Tetroe ,  1987) . 

APPROACH 

Evidenc e o f  thes e distinction s wa s obtaine d b y analyzin g th e 
performanc e o f  2  3  youn g adult s writin g 3  compositio n task s i n 
thei r  secon d languag e (a n informa l  letter ,  a n expositor y 
argument ,  an d a  summar y o f  a  popula r  scienc e booklet ) . 
Participant s wer e carefull y selecte d t o represent :  3  level s o f 
writin g expertis e i n thei r  mothe r  tongu e ( 5 professiona l  writers , 
8 averag e students ,  an d 1 0 basi c wr i ters) ;  2  level s o f 
proficienc y i n thei r  secon d languag e (1 1 a t  intermediat e an d 1 2 
at  advance d level s o f  Engl ish) ;  a  common mothe r  tongu e an d 
cultura l  backgroun d (French-Canadian s raise d i n Quebec) ;  common 
level s o f  educatio n (firs t  an d secon d year s o f  univers i ty) ;  an d 
common motivation s fo r  learnin g thei r  secon d languag e (al l  ha d 
moved t o th e sam e English-Frenc h bilingua l  universit y i n Ontari o 
t o improv e thei r  Engl ish) .  Thes e characteristic s wer e verifie d 
throug h evaluatio n o f  participants '  writin g i n thei r  mothe r 
tongue ,  self-rating s o f  literat e abilities ,  backgroun d 
guestionnaires ,  an d intervie w tests . 

Three aspects of writing performance were assessed using a 3 
(writin g expertise )  X  2  (secon d languag e proficiency )  X  3  (tasks ) 
factoria l  design .  Qualitie s o f  th e text s produce d wer e rate d fo r 
th e effectivenes s o f  thei r  content ,  discours e organization ,  an d 
languag e use .  Decisio n statement s wer e extracte d fro m 
think-alou d protocol s the n analyze d i n tw o ways .  One ,  proble m 
solvin g behavior s use d t o contro l  writin g processe s wer e analyze d 
fo r  th e exten t  t o whic h participant s use d heuristi c searc h 
strategies .  Two ,  th e decisio n statement s wer e analyze d t o 
establis h whethe r  participant s wer e attendin g t o one ,  tw o o r  mor e 
aspect s o f  thei r  writin g whil e makin g decisions .  Aspect s o f 
writin g wer e define d a s gist ,  languag e use ,  discours e 
organization ,  intentions ,  o r  procedure s fo r  writin g (followin g 
Scardamali a &  Paris ,  1985) .  Inter-rate r  an d intra-rate r 
reliabilit y  o n thes e analyse s range d fro m . 7 t o .9 . 

DISTINCTION S I N LEVEL S O F COGNITIV E PROCESSING 

Multivariat e analyse s reveale d larg e mai n effect s fo r  th e factor s 
of  writin g expertis e an d secon d languag e proficienc y o n th e 
rating s o f  tex t  qualitie s an d proble m solvin g behaviors . 
Interestingly ,  ther e wer e n o interaction s betwee n th e factors . 
Thi s suggest s tha t  writin g expertis e an d secon d languag e 
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proficienc y ar e psychologicall y distinct ,  supportin g theorie s o f 
dif feren t  level s o f  cognitiv e processin g o r  menta l  modularity . 
Part icipant s ha d develope d writ in g expertis e and/o r  secon d 
languag e proficienc y t o differen t  extents ,  eac h o f  whic h mad e 
separat e contribution s t o thei r  writ in g performanc e i n th e 
secon d language . 

For the qualities of the compositions produced, a repeated 
measure s MANOVA reveale d mai n effect s fo r  writ in g expertis e 
( F (2 ,  16 )  =  25.1 ,  p  <.0001 )  an d secon d languag e 
proficienc y ( F (1 ,  16 )  =  53.8 ,  p  < .0001) ,  withou t  an y 
interaction s betwee n th e tw o factors .  A  simila r  analysi s o f 
decisio n makin g behavior s usin g heuristi c searche s (t o resolv e 
problem s encountere d whil e writing )  als o showe d separat e mai n 
effect s fo r  writ in g expertis e ( F (2 ,  16 )  =  29.0 ,  p 
<.0001 )  an d secon d languag e proficienc y ( F =  5.2 ,  p 
< . 0 4 ) ,  withou t  an y interactions .  Acros s tasks ,  performanc e o n 
th e mor e cognitivel y demandin g argumen t  an d summar y task s 
consistentl y differe d significantl y fro m performanc e o n th e les s 
cognitivel y demandin g lette r  task .  Wit h increase d writin g 
expertis e o r  secon d languag e proficiency ,  peopl e tende d t o 
produc e mor e effectiv e compositions ,  mak e mor e extensiv e us e o f 
heuristi c searc h strategies ,  an d d o thi s t o a  greate r  exten t  o n 
mor e demandin g tasks . 

The complexity of mental representations people used for decision 
makin g wa s analyze d b y contrastin g th e exten t  o f  reference s the y 
made t o eithe r  1  o r  2  (o r  more )  aspect s o f  thei r  writ in g i n 
protoco l  statements .  A  repeate d measure s MANOVA showe d a  mai n 
effec t  fo r  writ in g expertis e ( F (2 ,  16 )  =  8.4 ,  p  <  .003) , 
non-signif ican t  effect s fo r  secon d languag e proficiency ,  an d a n 
interactio n betwee n th e tw o mai n factor s ( F (2 ,  16 )  =  4.7 , 
p <  . 0 3 ) .  Mor e exper t  writer s tende d t o refe r  t o 2  o r  mor e 
aspect s o f  thei r  writ in g whil e makin g decisions ,  whil e inexper t 
wri ter s tende d t o conside r  onl y 1  aspect .  Th e interactio n effec t 
appeare d t o aris e fo r  peopl e withou t  hig h o r  lo w level s o f 
writ in g expertis e (i.e .  th e averag e students) .  Averag e student s 
wit h lesse r  level s o f  secon d languag e proficienc y acte d lik e th e 
inexper t  wr i ters ,  attendin g mainl y t o 1  aspec t  o f  thei r  writin g 
whil e makin g decisions .  Averag e student s wit h highe r  level s o f 
secon d languag e proficienc y acte d lik e th e exper t  writers , 
attendin g mainl y t o 2  aspect s o f  thei r  writin g whil e makin g 
decisions . 

Qualitative analyses of the think aloud protocols indicated that 
secon d languag e proficienc y di d no t  visibl y affec t  th e processe s 
of  composin g i n th e secon d language .  N o consisten t  difference s 
coul d b e discerne d betwee n th e reporte d thinkin g processe s o f 
peopl e wit h greate r  o r  lesse r  secon d languag e proficiency .  Thi s 
confirm s th e widesprea d clai m tha t  peopl e hav e littl e consciou s 
acces s t o knowledg e o f  thei r  secon d languag e (Krashen ,  1982 , 
Seliger ,  1983 ,  Carrol l ,  1985) .  I t  als o lend s credenc e t o 
Anderson' s (1987 )  argumen t  abou t  th e limitation s o f  researc h a t 
th e "implementation "  leve l  o f  cognitiv e processing . 
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Obviou s difference s wer e evident ,  however ,  i n th e approache s t o 
composin g displaye d b y th e mor e an d les s exper t  writers .  Thes e 
difference s appeare d regardles s o f  participants '  secon d languag e 
proficiency .  The y correspon d t o finding s i n previou s researc h o n 
th e cognitiv e processe s o f  mothe r  tongu e writin g (d e Beaugrande , 
1984 ,  Bereite r  &  Scardamalia ,  1987 ,  Flowe r  &  Hayes ,  1980) .  Exper t 
writer s displaye d well-differentiate d approache s t o plannin g 
thei r  discours e (a s emergen t  o r  advanc e planning) ,  usin g 
rhetorica l  script s an d goal s t o guid e thei r  writing ,  transformin g 
thei r  thinkin g flexibl y t o solv e problems ,  an d concernin g 
themselve s persistentl y wit h th e qualitie s o f  thei r  wor d choices . 

In contrast, less expert writers displayed little control over 
thei r  writin g processes .  The y tende d t o pla n i n small , 
constraine d unit s — frequentl y askin g themselve s wha t  t o sa y 
next ,  becaus e the y ha d littl e sens e o f  ho w t o procee d wit h thei r 
overal l  discourse .  Alternatively ,  the y simpl y wrot e dow n 
everythin g tha t  cam e t o mind ,  withou t  assessin g it s valu e o r 
quality .  The y displaye d littl e concer n fo r  wor d choices . 

OF WHAT VALU E I S THI S DISTINCTION ? 

Characteristic s o f  expertis e a t  th e "algorithmic "  leve l  wer e 
reportable ,  consistentl y eviden t  i n thin k alou d protocols ,  an d 
distinguishe d fro m processin g a t  th e linguisti c level .  Thi s 
suggest s the y represen t  a  leve l  o f  cognitiv e knowledg e whic h 
differ s qualitativel y fro m th e lowe r  level s o f  languag e 
"implementation" .  A s such ,  the y appea r  amenabl e t o reflectiv e 
awareness ,  self-regulation ,  learning ,  modelling ,  an d instruction , 
as Anderso n (1987 )  proposes ,  an d other s hav e demonstrate d fo r  th e 
learnin g o f  higher-leve l  literat e behavior s (Bereite r  & 
Scardamalia ,  1987 ,  Brown ,  Palincsa r  an d Armbruster ,  1984 , 
Gumming,  1986) .  Thi s knowledg e migh t  b e calle d intelligen t 
processing ,  i n vie w o f  Gardner' s (1983 )  definition s o f  literat e 
knowledg e a s a  specialize d cor e intelligence . 

In contrast, knowledge of a second language was largely beyond 
th e awarenes s o f  individuals '  attentio n durin g tas k performance . 
I t  i s  knowledg e tha t  participant s ha d acquire d ove r  tim e an d 
socia l  interactions ,  correlatin g closel y wit h thei r  lengt h o f 
residenc e i n th e Englis h speakin g environmen t  (. 9 p  <.O01) . 
As theorie s o f  secon d languag e acquisitio n suggest ,  peopl e 
develo p suc h knowledg e throug h purposefu l  us e o f  th e language , 
progressivel y matchin g thei r  behavior s an d interpretation s t o 
standard s salien t  i n thei r  socia l  environmen t  (McLaughli n 1987) . 
But ,  a s Fodo r  (1983 )  claims ,  suc h linguisti c knowledg e appear s 
modularize d an d encapsulate d — an d thu s no t  amenabl e t o muc h 
consciou s manipulation .  Nonetheless ,  exper t  writer s obviousl y 
us e thei r  knowledg e o f  a  secon d languag e a s the y write ,  i n muc h 
the y sam e wa y a s the y d o thei r  firs t  language . 
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For  education ,  thi s distinctio n indicate s tha t  quit e differen t 
learnin g curricul a woul d b e appropriat e t o foste r  th e developmen t 
of  wri t in g expertis e an d secon d languag e proficiency .  Fo r 
researc h int o cognitiv e processin g an d knowledge ,  ther e i s 
eviden t  valu e i n assessin g adul t  performanc e o n comple x task s i n 
a secon d language .  Th e natura l  disjunctur e whic h adult s displa y 
betwee n thei r  analyzabl e contro l  ove r  thei r  exper t  thinkin g an d 
thei r  implici t  secon d languag e proficienc y mak e the m suitabl e 
subject s t o validat e theorie s o f  modularity ,  level s o f  cognitiv e 
processing ,  an d self-regulation . 

WHERE D O TH E LEVEL S INTERACT ? 

Claim s fo r  distinction s i n level s o f  cognitiv e processin g be g th e 
questio n o f  ho w suc h level s interac t  psychologically .  A  clu e t o 
ho w thi s migh t  occu r  appeare d i n th e persisten t  wor d searche s an d 
evaluation s whic h characterize d th e thinkin g o f  mor e exper t 
wr i ters .  Thi s behavio r  — als o observe d b y Butler-Nali n (1984 ) 
i n a  compariso n o f  secon d languag e an d mothe r  tongu e student s 
writ in g — entaile d simultaneou s attentio n t o languag e use ,  gist , 
an d discours e structures ;  cross-linguisti c comparisons ; 
evaluation s o f  alternatives ;  an d finall y resolutio n o f  a  righ t 
choice : 

A mode l  to. . .  Ah ,  u n model e a  analyser .  A  mode l  t o 
study . 
Not  model .  A  ver y interesting.. .  No t  kinds .  Ver y 
interesting.. . 
Not  style .  A  ver y interesting.. .  Ah ,  c'es t  pa s u n 
modele . 
Cat s ar e amon g others ,  a ,  u n trd s interessant ,  a  ver y 
interesting.. .  Ah ,  cat s ar e a  ver y interesting.. .  Ah , 
cas e t o 
study . 

This pervasive behavior demonstrated the kinds of schematic 
searches ,  evaluations ,  retagging s an d consolidation s whic h Cas e 
(1985 )  claim s ar e th e mai n regulator y processe s leadin g t o 
intellectua l  development .  Moreover ,  i n doin g this ,  exper t 
wri ter s wer e progressivel y verifyin g th e trut h correspondence s 
betwee n thei r  thinkin g an d language ,  a  proces s whic h 
Johnson-Lair d (1983 )  an d Davidso n (1984 )  clai m ar e integra l  t o 
human learnin g an d intentionality .  I n orde r  t o generat e 
alternativ e cross-linguisti c wor d choices ,  i t  i s  necessar y t o 
make a  prior i  equation s acros s semantic ,  discoursal ,  an d 
linguisti c categorie s (Lipsk i  1978) .  I n thi s way ,  exper t 
writer s appea r  abl e t o integrat e thei r  knowledg e o f  writ ing , 
thei r  secon d language ,  an d thei r  mothe r  tongu e — whil e a t  th e 
same tim e learnin g fro m writin g i n thei r  secon d language . 
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Withou t  requisit e level s o f  literat e knowledge ,  peopl e ma y no t  b e 
abl e t o engag e effectivel y i n thi s kin d o f  integrativ e learning , 
as researc h o n minority-languag e childre n b y Cummin s (1984 ) 
suggests . 
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