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Time an d Cognition : 
The Domesticatio n o f  th e May a Min d 

Hugh Gladwin 
Universit y o f  California ,  Irvin e 

In his provocative book The Domestication of 
th e Savag e Min d Jac k Good y argue s tha t  th e adven t 
of  writin g ha s profoundl y altere d th e growt h an d 
structur e o f  huma n knowledge ,  an d beyon d that , 
human cognitio n itself : 

Writing is critical not simply because it 
preserve s speec h ove r  tim e an d space ,  bu t 
becaus e i t  transform s speech ,  b y abstractin g 
it s components ,  b y assistin g backwar d scanning , 
so tha t  communicatio n b y ey e create s a 
differen t  cognitiv e potentialit y  fo r  huma n 
being s tha n communicatio n b y wor d o f  mouth . 
(Good y 1977:128 ) 

Goody argues that the making of written tables and 
list s ha s expande d th e potentia l  o f  cognitiv e 
activities .  Th e list ,  h e says , 

is connected in a direct and intimate way with 
cognitiv e processes .  Fo r  th e makin g o f  lists , 
actua l  o r  figurative ,  tha t  I  hav e calle d 
shoppin g list s i s par t  o f  th e mor e genera l 
proces s o f  plannin g huma n action .  . . .  I t  i s 
not  s o muc h th e makin g o f  plans ,  th e us e o f 
symboli c thought ,  a s th e externalizin g an d 
communicatio n o f  thos e plans ,  transaction s i n 
symbolism ,  tha t  ar e th e mark s o f  man .  .  .  . 
[lis t  making ] 
represent s on e aspec t  o f  th e proces s o f 
decontextualizatio n (o r  bette r 
'recontextualization' )  tha t  i s  intrinsi c t o 
writing ,  no t  merel y a s a n externa l  activit y bu t 
as a n interna l  on e a s well .  T o pu t  th e matte r 
i n anothe r  way ,  writin g enable s yo u t o tal k 
freel y abou t  you r  thoughts .  (p .  159 ) 

The book concludes that writing 

encourages special forms of linguistic activity 
associate d wit h development s i n particula r 
kind s o f  proble m raisin g an d proble m solving , 
i n whic h th e list ,  th e formula ,  an d th e tabl e 
playe d a  semina l  part .  I f  w e wis h t o spea k o f 
th e 'savag e mind' ,  thes e wer e som e o f  th e 
instrument s o f  it s  domestication .  (p .  162) . 

In this paper I suggest that Goody's argument 
fit s  wel l  wit h a  vie w o f  cognitio n whic h wa s 
dominan t  i n th e 1960's .  Bu t  th e las t  decade' s 
development s i n cognitiv e theor y hav e mad e Goody' s 
conclusion s abou t  th e effec t  o f  writin g o n huma n 
cognitio n les s tenabl e (o f  necessit y my revie w 
her e i s cryptic ;  se e Colby ,  Fernande z an d 
Kronenfeld' s [1981 ]  coverag e o f  th e sam e groun d 
fro m a  slightl y differen t  viewpoint) .  1  wil l 
illustrat e thes e point s wit h a  brie f  exampl e fro m 
wel l  know n fact s abou t  May a arithmeti c an d 
chronologica l  reckoning . 

First, I should note that there are many of 
Goody' s argument s tha t  I  fin d ver y convincing . 
Surel y writin g ha s facilitate d a n explosiv e growt h 
i n huma n knowledg e store d i n libraries ,  dat a 
banks ,  an d othe r  places .  Thi s growt h i n store d 
knowledge ,  alon g wit h th e growt h i n siz e an d rol e 
differentiatio n o f  moder n society ,  make s learnin g 
even th e smal l  fractio n o f  knowledg e on e mus t  hav e 

t o b e a  competen t  member  o f  societ y a  staggerin g 
tas k (D'Andrad e 1980:2-3) .  An d writin g ha s 
change d man y activities ,  suc h a s mos t  o f  th e arts : 
th e ac t  o f  composin g music ,  an d o f  writin g poetr y 
and play s i s no w usuall y separat e fro m th e 
performance .  Thi s i s s o muc h s o tha t  Aaro n 
Copelan d note d recentl y that ,  a s a  composer , 
conductin g fo r  hi m wa s a  grea t  jo y - -  ".. .  i t 
migh t  no t  b e a s goo d a s somebod y else' s 
interpretation ,  bu t  nevertheles s it' s  th e wa y yo u 
though t  o f  it" .  An d th e performanc e o f 
performances ,  a s wit h th e performance s o f  man y 
tasks ,  ha s change d radicall y wit h th e adven t  o f 
writing .  I t  i s  har d t o tak e exceptio n t o Goody' s 
argument s o n thes e topics . 

It is Goody's extension of the argument to 
cognitio n itsel f  tha t  I  wan t  t o question .  Hi s 
argumen t  i s ver y subtle :  writin g reinforce s th e 
cognitiv e facilit y  t o represen t  concept s b y 
symbol s (words )  whic h ca n b e move d aroun d int o 
lists ,  tables ,  an d formulae .  I n purel y ora l 
speec h on e i s alway s i n th e "flo w o f  speech" ,  an d 
rarel y conscious  o f  individua l  word s (Good y 
1977:115) .  Writing ,  o n th e othe r  hand ,  allow s on e 
t o reflec t  o n concepts ,  operat e logicall y o n them , 
and categoriz e them . 

This view of Goody's is congenial with the view 
of  languag e an d cognitio n whic h wa s dominan t  i n 
th e 1960's .  I n anthropolog y frame s whic h coul d b e 
elicite d i n speec h wer e use d t o generat e lists , 
tables ,  an d formula e whic h wer e though t  t o 
accuratel y reflec t  cognition .  I f  thi s activit y i s 
a fundamenta l  par t  o f  cognition ,  the n surel y Good y 
i s righ t  i n thinkin g tha t  writin g reinforce s a n 
importan t  typ e o f  cognitiv e activity .  I n 
anthropolog y an d i n transformationa l  linguistic s 
meanin g wa s see n a s bein g compose d o f  th e 
semantic s o f  individua l  word s (ofte n representabl e 
i n featur e notation )  plu s th e logica l  function s 
operatin g o n th e differen t  part s o f  th e sentenc e 
generate d b y th e syntax .  I t  wa s a  vie w o f 
languag e an d cognitio n whic h wa s ver y precis e an d 
operational .  Eve n anthropologist s occasionall y 
use d th e expressio n "machin e translation "  t o 
expres s th e ultimat e goal s o f  cognitiv e science . 
Again ,  i f  thi s i s cognition ,  writin g shoul d trai n 
and expan d it . 
In the 1970's another view of the relationship 
betwee n languag e an d cognitio n asserte d itself . 
Thi s positio n wa s no t  new ;  F -  C .  Bartlet t  state d 
i t  i n 1932 ,  an d i t  ha s alway s ha d advocate s i n 
some area s o f  philosophy .  I n essenc e thi s vie w 
argue s tha t  th e mai n "work "  i n communicatio n 
involve s memor y structure s (schemas )  ofte n loosel y 
connecte d wit h language .  Semantic s i s  thus , 
demote d t o th e accessin g o f  memor y schemas .  A s I 
onc e pu t  it . 
In schema theory the job of semantics is not to 

completel y defin e words ,  bu t  rathe r  t o sho w ho w 
word s ar e relate d t o memor y schema s i n th e 
interpretatio n o f  sentences .  When tw o peopl e 
ar e talkin g the y us e arbitrar y soun d signals , 
word s i n sentences ,  an d ther e mus t  b e som e 
basi s fo r  agreemen t  betwee n the m o n wha t 
knowledg e th e word s an d sentences  refe r  to . 
Semantic s i s th e basi s fo r  thi s agreement . 
(Gladwi n 1972 ,  3-5 ) 
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Roger  Schank' s firs t  presentatio n o f  th e 
conceptua l  dependenc y mode l  o f  processe s 
underlyin g th e productio n an d interpretatio n o f 
conversation ,  a s wel l  a s th e late r  wor k b y hi m an d 
his  colleagues ,  (Schan k 1972 ,  Schan k an d Abelso n 
1977 )  als o posite d a  muc h loose r  vie w o f  th e 
relationshi p betwee n phonology/synta x o n on e han d 
and conceptua l  structure s (memory )  o n th e other . 
A branc h o f  transformationa l  linguistics , 
generativ e semantics ,  gre w eve r  mor e elaborat e 
semanti c trees ,  whic h bega n t o loo k mor e lik e 
model s o f  cognitiv e proces s tha n semanti c 
operation s closel y tie d t o syntacti c an d 
phonologica l  rules .  Fe w o f  thes e cognitiv e 
researcher s den y th e brillian t  achievement s o f 
Chomsky an d hi s follower s i n synta x an d phonology , 
but  the y argu e tha t  th e syntacti c an d phonologica l 
structure s o f  speec h ar e generate d an d interprete d 
almos t  automatically ,  outsid e th e consciou s 
attentio n o f  speake r  o r  hearer .  Th e threa d o f  th e 
conversatio n i s carrie d b y conceptua l  structure s 
whic h see m unlik e eithe r  syntacti c tree s o r 
componentia l  paradigms . 

Recent work further emphasizes the focus on 
conceptua l  structures .  Lakof f  an d Johnso n (1980) , 
argu e tha t  metaphor ,  a  cognitiv e analogy ,  i s 
fundamentall y importan t  i n th e productio n an d 
interpretatio n o f  speec h an d text ;  Quin n (1980 ) 
has employe d th e analysi s o f  metapho r  i n 
understandin g th e conversation s o f  peopl e abou t 
thei r  marriages .  Mos t  curren t  wor k o n fol k tale s 
emphasize s conceptua l  rathe r  tha n syntacti c 
structure s (Colb y 1981) .  Brow n an d Suchma n (1981 ) 
hav e argue d tha t  th e powerfu l  concept s underlyin g 
skille d technica l  behavio r  ar e base d o n 
qualitativ e compariso n wit h device s whic h ar e 
known t o wor k i n way s simila r  t o th e devic e 
involve d i n th e tas k t o b e performed .  Precis e 
quantitativ e calculatio n an d logica l  deductio n 
see m relativel y les s importan t  tha n ha d bee n 
thought . 

The Brown and Suchman argument has much in 
common wit h othe r  wor k o n cognitiv e structure s 
underlyin g highl y skille d behavior ,  wor k whic h 
depart s markedl y fro m th e logi c an d language-base d 
model  o f  skilled ,  intelligen t  thought .  I t  wa s 
onc e widel y assume d tha t  ches s masters ,  fo r 
example ,  coul d operat e logicall y an d deductivel y 
on th e symbol s an d token s o f  ches s t o evaluat e 
many move s ahea d t o th e consequence s o f  curren t 
possibl e moves .  Bu t  Chas e an d Simo n (1973 )  foun d 
tha t  th e firs t  move s maste r  player s atten d t o ar e 
usuall y th e bes t  moves :  "Master s invariabl y 
explor e stron g moves ,  wherea s wea k player s spen d 
considerabl e tim e analyzin g th e consequence s o f 
bad moves .  Th e bes t  move ,  o r  a t  leas t  a  ver y goo d 
one ,  jus t  seem s t o com e t o th e to p o f  a  master' s 
lis t  o f  plausibl e move s fo r  analysis "  (1973:216) . 
They als o foun d tha t  th e memor y contex t  i n whic h 
bes t  move s ar e "recognized "  i s associate d wit h 
known boar d configurations ;  whe n presente d wit h 
randoml y generate d boar d configuration s master s 
di d muc h wors e tha n whe n dealin g wit h 
configuration s likel y t o occu r  i n actua l  play . 

The Chase and Simon study illustrates two 
aspect s o f  cognitiv e processe s underlyin g highl y 

skille d behavio r  whic h hav e recentl y bee n noted . 
First ,  th e memorie s recalle d ar e highl y dependen t 

on tas k environment s (e.g .  boar d configurations) . 
Work b y member s o f  th e Adul t  Mat h Skill s  Projec t 
at  U .  C .  Irvin e (1979 ,  1980 ,  1981 ,  Lav e 1981 )  ha s 

emphasize d th e interactio n o f  tas k environmen t  an d 
skil l  knowledge ,  interactio n resultin g i n a  notio n 
of  "situationa l  memory "  closel y analogou s t o th e 
memory o f  boar d configuration s i n th e Chas e an d 
Simon study .  Th e Brow n an d Suchma n stud y 
emphasize s analogie s betwee n device s engineer s 
(an d copie r  operators )  kno w an d one s the y ar e 
tryin g t o figur e out .  Device s becom e wel l  know n 
i n a  give n tas k environment .  Second ,  th e proces s 
of  figurin g ou t  wha t  t o d o i n skille d behavio r 
seems t o wor k muc h mor e lik e a  recognitio n tas k 
tha n a  deductiv e task .  On e "sees "  th e situatio n 
of  th e task ,  an d "recognizes "  wha t  t o do ,  lik e th e 
ches s master s se e th e boar d an d recogniz e wha t  t o 
do .  Muc h o f  th e actua l  problem-solvin g i s 
accomplishe d preattentivel y an d befor e th e settin g 
up o f  wha t  Newel l  an d Simo n (1972 )  woul d c l̂ l  th e 
"proble m space" :  th e proble m tha t  peopl e 
attentivel y conside r  an d ca n verball y repor t  on . 

At  thi s poin t  i n my pape r  som e reader s ar e 
boun d t o objec t  tha t  cognitiv e processe s 
underlyin g skille d proble m solvin g may see m lik e 
recognition ,  an d may see m t o b e environmentall y 
situated ,  bu t  a  mode l  o f  th e competenc e require d 
t o perfor m th e tas k nee d no t  b e concerne d wit h 
wher e a  tas k i s situated ,  o r  whethe r  it s 
performanc e i s consciousl y attende d t o o r  not . 
Thi s objectio n may o r  may no t  b e vali d (it' s  no t 
th e purpos e o f  thi s pape r  t o debat e it) .  My 
argumen t  i s rathe r  tha t  attentio n an d performanc e 
greatl y affec t  learning ,  an d i n th e lon g ru n woul d 
affec t  th e cumulativ e expansio n o f  cognitiv e 
abilit y  tha t  Good y argue s writin g bring s about . 
I n othe r  words ,  it' s  har d t o lear n somethin g yo u 
don' t  understan d o r  ar e no t  awar e of .  Th e 
researc h reporte d o n her e argue s tha t 
understandin g i s base d largel y o n conceptua l 
operations ,  lik e metapho r  an d qualitativ e 
comparison .  An d awarenes s o f  a  tas k i s usuall y o f 
a tas k i n it s environment .  I t  thu s seem s t o me 
unlikel y th e "recontextualization "  o f  tas k 
instructions ,  fo r  example ,  t o printe d formula e o r 
tables ,  wil l  i n an d o f  itsel f  improv e learnin g o r 
cognitiv e skill s  i n general .  I t  i s  les s likel y t o 
facilitat e learnin g i f  th e tas k contex t  i s 
completel y remove d fro m th e writte n dscriptio n o f 
th e tas k itself .  Furthermore ,  th e tas k i s almos t 
certainl y unlearnabl e i f  th e conceptua l  operation s 
fundamenta l  t o it s performanc e ar e no t  presented . 

The argument can be restated In terms of a 
distinctio n mad e b y Ro y D'Andrad e a t  th e Cognitiv e 
Scienc e Conferenc e las t  yea r  i n Ne w Haven .  He 
makes a  distinctio n betwee n wha t  h e call s "conten t 
based "  abstractio n an d "forma l  language " 
abstraction .  Conten t  base d abstractio n i s 
abstractio n situate d I n on e context .  H e 
illustrate s conten t  base d abstractio n wit h a  ches s 
exampl e simila r  t o th e on e fro m Chas e an d Simo n 
cite d above .  Forma l  languag e abstractio n 
"involve s recedin g th e proble m int o a  differen t 
symbol  system "  (1980:13) .  On th e fac e o f  it , 
forma l  languag e abstractio n appear s lik e th e 60' s 
notio n o f  semantic s an d cognitio n discusse d 
above .  I t  i s  certainl y clos e t o Goody' s notio n o f 
what  woul d b e encourage d by  th e developmen t  o f 
writing .  Bu t  th e "70's "  positio n woul d tak e 
exceptio n t o D'Andrade' s implici t  assertio n tha t 
onl y forma l  languag e abstractio n ca n b e recede d U 
a differen t  semanti c domain .  I f  w e tak e th e vie w 
tha t  semantic s Include s onl y pointer s t o an d fro m 
memory structures ,  th e recedin g wiA A taV. e pAac e \ \ 
memory structures ,  no t  i n semantic s o r  forma l 
language .  Metaphor s an d Brow n an d Suchman' s 
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qualitativ e reasonin g ar e muc h mor e likel y 
candidate s fo r  memor y device s whic h permi t 
"abstraction "  fro m on e domai n t o another . 

I  a m thu s arguin g tha t  w e ar e mos t  o f  th e tim e 
more lik e Goody' s savage s tha n domesticate d peopl e 
(excepting ,  o f  course ,  logician s an d poets) .  Ca n 
th e writte n wor d hel p a  savage ? I t  can ,  bu t  onl y 
i f  i t  allow s eas y translatio n i n term s o f  th e 
powerfu l  memor y device s neede d t o perfor m a  task . 
Thi s i s why ,  a s D'Andrad e notes ,  human s ofte n have 
difficult y learnin g procedure s whic h requir e 
forma l  languag e abstraction .  I n th e Adul t  Mat h 
Skill s  Projec t  w e hav e foun d tha t  importan t  amon g 
of  th e powerfu l  memor y device s fo r  performin g 
measuremen t  calculatio n an d estimatio n ar e highl y 
overlearne d structure s an d operation s i n whic h th e 
perceptio n o f  a  measur e i s associate d wit h a 
quantity .  We have  calle d thes e "canonica l 
units" .  A n exampl e woul d b e knowin g tha t  a 
footbal l  fiel d i s a s bi g a s a n acre . 
Unfortunatel y British/U.S .  measure ,  whil e i t  doe s 
acces s canonica l  units ,  doe s no t  usuall y translat e 
well .  Mos t  American s d o no t  kno w ho w man y fee t 
ar e o n th e sid e o f  a n acre ,  o r  ho w man y acre s ar e 
i n a  squar e mile .  Th e correspondin g fact s ar e 
probabl y know n b y a  muc h large r  proportio n o f  th e 
peopl e wh o us e hectare s instea d o f  acres .  My 
argument ,  then ,  i s tha t  th e us e o f  th e metri c 
syste m migh t  ver y wel l  improv e it s user' s 
cognitiv e procedure s fo r  spatia l  calculatio n an d 
estimation .  Bu t  I  doub t  i f  th e abilit y  t o writ e 
down number s i n an d o f  itsel f  improve s th e abilit y 
t o calculate . 
There is one area (besides logic and poetry) 
wher e forma l  languag e abstractio n an d writin g pe r 
se i s important .  Tha t  i s th e environmen t  wher e 
forma l  abstractio n an d deductio n i s require d 
whethe r  o r  no t  i t  facilitates  learning :  school . 
But  tha t  i s  a  subjec t  fo r  anothe r  paper . 
1 will conclude with a comparison of the 
Wester n an d th e May a system s fo r  calculatin g date s 
and elapse d tim e betwee n dates .  Bot h system s 
permi t  th e generatio n o f  lists ,  tables ,  an d 
formula e linkin g date s an d events ,  operatin g 
calendars ,  etc .  Bu t  th e May a syste m appear s muc h 
more likel y t o hav e facilitate d th e 
"domestication "  o f  th e cognitio n o f  it s  user s tha n 
th e Western . 

It should be first noted that the Maya were not 
so concerne d a s w e ar e t o b e abl e t o calculat e t o 
a give n poin t  i n th e sola r  year .  I n ou r  syste m 
most  everyon e know s tha t  Januar y 1s t  fall s  a t  th e 
same tim e i n th e sola r  yea r  (i.e .  i n th e sam e par t 
of  winte r  i n th e U.S.) .  They'wer e mor e concerne d 
wit h "translatability "  i n th e sens e tha t  I  have 
used i t  here .  Tha t  is ,  the y wante d t o hav e th e 
unit s o f  th e calenda r  correspon d t o canonica l 
unit s o f  time .  The y als o wante d th e unit s o f 
tim e t o correspon d t o basi c arithmeti c 
operations .  A n exampl e o f  correspondenc e wit h 
arithmeti c operation s i s th e metri c syste m o f 
measure ,  i n whic h mos t  measure s ar e multiple s o f 
ten ,  correspondin g t o a  bas e te n arithmetic .  Fo r 
th e May a th e 36 0 da y yea r  wa s sufficientl y clos e 
t o th e sola r  yea r  t o serv e a s a  canonica l  unit , 
and 36 0 translate d bot h int o th e May a arithmeti c 
syste m an d th e calculation s astronomer s wishe d t o 
perform . 

Maya arithmeti c i s mos t  cotmonl y writte n i n a 
bar  an d do t  notation .  Dot s ar e unit s an d bar s ar e 
mark s fo r  tallyin g a t  five .  Tallyin g a t  fiv e i s 
Importan t  fo r  a  commerciall y usefu l  arithmeti c 
sinc e fiv e i s withi n th e subitizin g rang e (Klah r 
1973 ,  Adul t  Mat h Skill s  Projec t  1979) .  Give n th e 
growin g appreciatio n o f  th e importanc e o f  trad e i n 
Maya histor y (Rathj e 1971) ,  w e ca n understan d wh y 
a tall y  a t  fiv e syste m wa s ver y useful .  Th e 
abacu s i s anothe r  commerciall y use d exampl e o f  a 
syste m whic h tallie s a t  five .  A n "integer "  i n 
Maya arithmeti c i s compose d o f  a  combinatio n o f 
bar s an d dot s u p t o 19 .  Thi s i s followe d b y a 
shell-lik e figur e fo r  zero .  Th e syste m i s bas e 
20 ,  an d th e "digits "  ("vigits"? )  ar e usuall y 
writte n vertically . 

Only a slight modification is then needed to 
brin g th e syste m int o correspondenc e wit h th e 
canonica l  unit s o f  time .  Th e thir d "digit "  i s 
bas e 1 8 rathe r  tha n bas e twenty ,  givin g a  uni t  o f 
360 day s (th e tun) .  Th e calenda r  thu s ha s th e 
followin g units : 

baktun 
400 "years " 

katun 
20 "years " 

tun 
one "year" ,  1 8 "months" ,  36 0 "days " 

ki n 
one "month " 

uinal 

20 "days " 

one "day " 

What  th e metri c syste m doe s fo r  spatia l  an d 
weigh t  measure ,  th e Maya n syste m doe s fo r  time . 
Give n tw o date s i n th e Wester n calender ,  o n th e 
othe r  hand ,  i t  i s  a  tediou s tas k t o figur e ho w 
many day s elapse d betwee n tw o dates .  Mos t  peopl e 
hav e t o resor t  t o counting .  Bu t  i n th e May a 
syste m calculatio n o f  th e interva l  betwee n tw o 
date s i s don e almos t  a s easil y a s a  use r  o f  th e 
metri c syste m ca n fin d th e differenc e betwee n 23 8 
cm.  an d 5.12 6 m.  More  informatio n o n May a 
arithmeti c an d calendric s ca n b e foun d i n Thompso n 
1960 ,  Marcu s 1976 ,  Aven i  1976 ,  an d i n th e 
delightfu l  but ,  alas ,  ou t  o f  prin t  boo k b y Georg e 
I .  Sanche z (1961) . 

I can thus conclude that both Western and Mayan 
calendar s heavil y emplo y writing ,  lis t  making ,  an d 
tabulation .  Bu t  I  woul d argu e tha t  th e Maya n 
syste m i s a  powerfu l  amplifie r  o f  chronologica l 
cognition ,  whil e th e Wester n calenda r  i s not . 
Goody i s righ t  i n seein g writin g a s 
"domesticating "  th e savag e mind .  Bu t  h e i s wron g 
i n thinkin g th e effec t  i s  global ;  i t  onl y work s 
when th e writin g syste m translate s powerfu l  memor y 
processe s well . 
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