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Arithmeti c Procedure s i n Everyda y Situation s 
Jea n Lav e 

Universit y o f  California ,  Irvin e 

The ubiquit y an d unremarkabl e characte r  o f 
routin e activitie s suc h a s grocer y shoppin g 
qualif y the m a s ap t  target s fo r  th e stud y o f 
though t  i n it s customar y haunts .  Fo r  th e sam e 
reasons ,  suc h activitie s ar e difficul t  t o analyze . 
I  approac h th e task ,  however ,  i n th e convictio n 
tha t  th e understandin g o f  proble m solvin g depend s 
on a n integrate d conceptualizatio n o f  th e culturall y 
crystallize d activity-in-settin g withi n whic h 
problem s ar e realized .  I  hav e chose n t o focus , 
therefore ,  o n a  socia l  institution ,  th e super -
market ,  whic h i s highl y structure d i n relatio n 
t o a  clearl y define d activity-in-setting ,  grocer y 
shopping . 

The Adult Math Skills Project at U.C. Irvine 
has a s it s goa l  t o explor e arithemeti c practice s 
i n th e dail y live s o f  thei r  users .  On e branc h o f 
th e projec t  seek s t o develo p bot h theor y an d 
metho d fo r  analyzin g decision-makin g processe s i n 
grocer y shopping ,  includin g th e rol e o f  arithmeti c 
i n thes e processes .  Michae l  Murtaugh' s project , 
on whic h I  dra w heavil y here ,  involve d extensiv e 
interviewing ,  observation ,  an d experimenta l  wor k 
wit h twenty-fiv e adult ,  exper t  grocer y shopper s 
i n Orang e County ,  California .  Detaile d trans -
cribe d observation s o f  preparatio n fo r  shopping , 
a majo r  shoppin g trip ,  an d it s aftermat h provid e 
dat a fo r  th e analysi s sketche d her e (an d se t  ou t 
i n detai l  i n ou r  recen t  paper .  Recountin g th e Whol e 
Enchilada :  Th e Dialectica l  Constitutio n o f  Arith -
meti c Practice .  Th e Orang e Count y resident s var y 
i n ag e fro m 2 1 t o 80 ,  i n incom e fro m $8,00 0 pe r 
famil y t o $100,000 ,  an d i n schoolin g fro m 8t h 
grad e t o a n M.A .  Twenty-tw o ar e female ;  al l  ar e 
nativ e speaker s o f  Englis h whos e schoolin g too k 
plac e i n U.S .  publi c schools . 

Certain aspects of activity settings have 
durabl e an d publi c properties .  Fo r  example ,  th e 
supermarke t  i s a  durabl e entity— a physically , 
economically ,  politicall y an d sociall y organize d 
space-in-time .  Th e supermarket ,  i n thi s sense , 
i s calle d a n "arena. "  Th e supermarke t  a s aren a 
i s outsid e of ,  ye t  encompasses ,  th e individual , 
providin g a  highe r  orde r  institutiona l  framewor k 
withi n whic h "setting "  i s constituted .  Th e 
settin g o f  grocer y shoppin g i s th e aren a a s 
acte d i n b y th e individual .  Th e settin g i s th e 
shopper' s edite d versio n o f  th e arena ,  generate d 
by hi s o r  he r  routin e grocer y shoppin g activity 
i n th e supermarket .  A s setting ,  som e aisle s 
of  th e supermarke t  d o no t  exis t  a s par t  o f  a 
shopper' s fiel d o f  action ,  whil e other s ar e 
fine-feature d area s i n whic h th e shoppe r 
routinel y make s severa l  choice s an d stil l 
other s serv e onl y a s broa d cue s t o a  particular , 
routinel y purchase d items . 

It is in this sense that it is possible to 
tal k abou t  th e dialectica l  relatio n o f  settin g 
and activity .  A  shoppe r  passe s th e generi c 
product s wit h a  sudde n coming-into-focu s o f  thei r 
funny ,  plai n appearance .  Sh e stop s t o investigate , 
realize s ther e i s a  tradeof f  betwee n th e comfort s 
of  know n product s an d th e possibilit y  o f 
lowe r  prices .  Thi s create s a  ne w category  i n he r 
repertoir e o f  money-savin g shoppin g strategies , 
whic h i n tur n lead s he r  t o atten d t o i t  o n th e 
nex t  trip ,  an d o n late r  trip s perhaps ,  t o mak e a 
regula r  chec k a t  thi s aisl e befor e proceedin g 
elsewhere .  Th e settin g fo r  futur e shoppin g trip s 
i s thereb y transforme d int o a  mor e extensiv e routin e route ,  an d th e activit y o f  grocer y 128 

shoppin g i s transforme d b y chang e i n th e setting . 
On futur e visit s a  revie w o f  price-savin o possi -
bilitie s o n a  smal l  bu t  divers e se t  o f  product s 
wil l  preced e consideratio n o f  th e bran d nam e 
project s i n thei r  usua l  locations . 
Grocery shopping is composed of repeated 
processe s o f  decisio n makin g whic h hav e th e 
effec t  o f  reducin g numerou s possibilitie s t o 
singl e item s i n th e car t  o n th e basi s o f  quali -
tativ e characteristic s whic h differentiat e items . 
Arithmeti c proble m solvin g i s bot h a n expressio n 
of  an d a  mediu m fo r  dealin g wit h stalle d decisio n 
processes .  I t  Is ,  amon g othe r  things ,  a  mov e 
outsid e th e characteristic s o f  th e produc t  t o 
it s characterizatio n i n term s o f  a  standar d o f 
value ,  money .  I t  bring s th e particula r  decisio n 
proces s t o a n en d i f  arithmeti c calculatio n lead s 
t o a  decisio n t o purchas e a  particula r  item . 
Given these circumstances and the predicament 
shopper s face ,  presente d wit h a n abundanc e o f 
good s t o choos e fro m bu t  n o choic e othe r  tha n t o 
make choices ,  arithmeti c proble m solvin g ver y ofte n 
act s a s a  rationalizatio n o f  essentiall y  arbitrar y 
"choices. "  Suppor t  fo r  thi s interpretatio n o f  th e 
rol e o f  arithmeti c calculatio n i n routin e decisio n 
makin g (a s servin g t o produc e rationa l  account s fo r 
choice s whic h ar e onl y apparent )  come s fro m 
Murtaugh' s researc h o n decisio n processe s use d b y 
shopper s i n choosin g grocer y items .  H e demon -
strate s tha t  arithmetic ,  i f  utilize d i n th e cours e 
of  choosin g a  particula r  grocer y item ,  i s employe d 
near  th e en d o f  th e process ,  whe n th e numbe r  o f 
choice s stil l  unde r  consideratio n i s n o greate r 
tha n thre e an d rarel y greate r  tha n two .  Thus ,  a 
partia l  analysi s show s tha t  thirtee n shopper s 
purchase d 45 0 grocer y items .  Of  thes e items .  18 5 
involve d sna g repai r  o f  som e variety,  an d 7 9 o f 
thes e latte r  Item s involve d proble m solvin g whic h 
utilize d arithmetic .  I n al l  ther e wer e 16 2 
episode s o f  calculating ,  approximatel y tw o cal -
culation s pe r  ite m o n whic h calculatio n occurred . 
I t  woul d b e difficul t  t o pictur e arithmeti c pro -
cedure s a s majo r  motivation s drivin g shoppin g 
activity .  Justifyin g choice s jus t  befor e an d 
afte r  th e fac t  i s  a  mor e appropriat e descriptio n 
of  th e common rol e o f  arithmeti c i n shopping . 
So far I have said that a "problem" in 
routin e activitie s i s a n interruptio n o r  sna g 
i n individuall y constitute d routin e an d tha t 
arithmeti c i s ofte n use d i n a  rationalizin g 
capacit y t o overcom e snags .  A  thir d critica l 
characteristi c o f  proble m solvin g follow s 
fro m th e characte r  o f  activity-settin g relation s 
as a  whol e (a s analyze d i n th e ful l  versio n o f 
th e paper) :  Th e relatio n betwee n activit y an d 
settin g i s a  dialectica l  one ;  (arithmetic ) 
proble m solvin g i s par t  o f  tha t  activity-in -
settin g an d thu s mus t  confor m t o th e sam e 
dynamic .  I t  follow s fro m thi s positio n 
tha t  th e act1v1ty-in-sett1n g o f  grocer y 
shoppin g i s crucia l  i n shapin g problem-solvin g 
activities .  Th e dat a suppor t  thi s view . 

In the course of our research, shoppers took 
an extensiv e paper-and -  penci l  arithmeti c test , 
coverin g integer ,  decimal ,  an d fractio n arith -
metic ,  usin g addition ,  subtraction ,  multiplica -
tio n an d divisio n operations .  Th e sampl e o f 
shopper s wa s constructe d s o a s t o var y i n 
amount  o f  schoolin g an d i n tim e sinc e schoolin g 
was completed .  Problem-solvin g succes s 



average d 59 % o n th e arithmeti c test ,  compare d 
wit h a  startlin g 100*—error-free—arithmeti c 
i n th e supermarlcet ,  an d thi s i n spit e o f  th e 
fac t  tha t  a  numbe r  o f  problem s o n th e tes t  wer e 
constructe d t o hav e exactl y th e sam e arithmeti c 
propertie s a s problem s grocer y shopper s success -
full y solve d i n th e supermarket . 
Subtest scores on the math test are highly 
correlate d wit h eac h other ,  bu t  non e correlates 
significantl y wit h frequenc y o f  arithmeti c proble m 
solvin g i n th e supermarket .  Number  o f  year s o f 
schoolin g i s highl y correlate d wit h performanc e 
on th e mat h tes t  bu t  i s  no t  significantl y 
correlate d wit h frequenc y o f  calculatio n i n th e 
supermarket .  Year s sinc e schoolin g wa s complete d 
i s significantl y correlate d wit h mat h tes t  per -
formanc e bu t  no t  wit h grocer y shoppin g arithmetic . 
However it may be noted that my position is 
not  on e o f  extrem e situationa l  specificity . 
Althoug h ther e i s no t  tim e t o discus s i t  here ,  I 
tak e th e vie w tha t  an y activity-in-settin g i s 
interelate d wit h interpenetrates ,  othe r  activities -
in-settings .  Thes e relation s ar e th e basi s o f 
th e generality ,  i n th e sens e o f  spread ,  o r  mul -
tipl e us e of ,  knowledg e acros s situations ,  in -
cludin g arithmetic . 
But the main point here is to illustrate 
th e dialectica l  for m o f  arithmeti c proble m solvin g 
i n th e routin e activity-settin g o f  grocer y shopping . 
A successfu l  accoun t  o f  problem-solvin g proce -
dure s wil l  explai n tw o puzzle s uncovere d i n pre -
liminar y attempt s t o analyz e grocer y shoppin g 
arithmetic .  Th e firs t  i s  th e error-fre e arith -
meti c performanc e i n th e supermarke t  b y shopper s 
who mad e frequen t  error s i n paralle l  problem s i n 
forma l  testin g situations .  Th e othe r  i s th e 
frequen t  occurrenc e o f  mor e tha n on e attemp t  t o 
calculat e durin g a  singl e decisio n segmen t  o f 
shopping . 

First it is useful to make explicit what 
I s dialectica l  abou t  th e proces s o f  problem-solving . 
The routin e natur e o f  grocer y shoppin g activit y 
and th e locatio n o f  arithmeti c a t  th e en d o f 
decision-makin g processe s abou t  grocer y item s 
withi n th e activit y o f  grocer y shoppin g suggest s 
tha t  ther e must  b e ric h conten t  an d shap e t o a 
proble m solutio n a t  th e tim e arithmeti c become s 
an obviou s nex t  step .  Problem-solvin g unde r 
thes e circumstance s i s a n iterativ e proces s 
involvin g move s betwee n wha t  th e shoppe r  know s 
and th e settin g hold s tha t  migh t  help ,  o n th e on e 
hand ,  an d wha t  th e solutio n look s like ,  o n th e 
other ,  sinc e man y o f  th e solution' s parameter s ar e 
alread y i n plac e a s th e resul t  o f  th e prio r  pro -
ces s o f  deciding ,  u p t o a  point ,  what  t o purchase . 
The dialectica l  proces s i s on e o f  gap-closin g 
betwee n strongl y specifie d solutio n characteristic s 
and th e input s an d procedura l  possibilitie s fo r 
solvin g th e problem . 
Thus, a change in either solution shape or 
resource s o f  informatio n lead s t o a  reconstitutio n 
of  th e other :  Th e solutio n shap e i s generate d a s 
th e produc t  o f  th e decisio n proces s u p t o th e 
snag .  Proble m identificatio n change s th e salienc e 
of  settin g characteristics .  Thi s i n tur n suggests , 
more powerfull y tha n before ,  procedure s fo r  genera -
tin g a  specifi c  solution ;  informatio n an d proce -
dura l  knowledg e accesse d b y min d and/o r  ey e mak e 
possibl e a  mov e toward s th e solutio n o r  sugges t  a 
chang e I n th e solutio n shap e tha t  wil l  dra w i t 
close r  t o th e informatio n a t  hand . 
These basic points are illustrated by a 
shoppin g episod e i n whic h th e shopper ,  J .  ( a 4 3 

yea r  ol d woman wit h 4  children) ,  discusse s th e 
pric e o f  noodles—noodle s las t  wee k an d this ,  bi g 
package s an d littl e ones ,  differen t  brands ,  an d 
so on ,  a s sh e replace s th e famil y supply . 

She begins by taking a package of noodles off 
th e shel f  an d puttin g i t  i n he r  cart .  I t  i s  th e 
kin d sh e customaril y  buys .  Perfectio n elbo w noodles , 
32 ounces ,  $1.12 .  A s sh e doe s s o sh e conwent s tha t 
i t  i s  cheape r  tha n America n Beaut y noodles .  I t  i s 
clea r  fro m he r  actio n o f  placin g th e packag e i n 
th e cart  tha t  a  decisio n ha s bee n made ,  an d th e 
decisio n prefigure s an d shape s th e cours e o f  cal -
culation s t o come .  Th e arithmeti c proble m J . 
wil l  wor k o n durin g th e res t  o f  th e segmen t  i s t o 
decid e whic h i s th e bette r  buy ,  whic h give s mor e 
fo r  th e money :  Th e on e sh e purchased ,  o r  on e o f 
thre e size s o f  America n Beaut y Noodles :  2 4 ounce s 
fo r  $1.02 ,  4 8 ounce s fo r  $1.79 ,  o r  6 4 ounce s fo r 
$1.98 .  Afte r  a  digressio n abou t  goulash ,  J .  an d 
th e anthropologist ,  (M.) ,  ge t  bac k t o noodles . 
J.: There's large elbow /noodles/. This 

I s reall y th e too—larg e econom y bag .  I 
don' t  kno w i f  I ,  probabl y tak e me si x 
month s t o us e thi s on e I  don' t  know ,  I 
jus t  neve r  bough t  tha t  hug e siz e lik e 
that .  I  neve r  checke d th e pric e thoug h 
on it .  Bu t  bein g America n Beaut y i t 
probabl y cost s mor e eve n i n th e larg e 
size . 

J. here has reiterated somewhat more firmly than 
befor e he r  opinio n tha t  America n Beaut y i s mor e 
expensiv e tha n othe r  brands .  Th e resolutio n o f  th e 
numerica l  compariso n i s takin g o n cleare r  outlines . 
The nex t  Interchang e start s a  proces s o f  simplifi -
catio n o f  th e arithmeti c comparison .  Sh e trans -
form s larg e numbe r  o f  ounce s int o a  smal l  numbe r 
of  pounds . 

M.:  That' s what ,  that' s 6 .  .  . 
4 pound s an d wha t  di d I  buy ,  2 ? 

J. :  It' s 

That  thi s i s phrase d a s a  questio n suggest s that  sh e 
i s makin g a  comparabl e chang e fro m ounce s t o pound s 
fo r  th e 3 2 ounc e packag e i n he r  cart  a s sh e ha s 
just  mad e fo r  th e 6 4 ounc e packag e o n th e shelf . 
The proble m no w look s lik e this : 
Perfection noodles, 2 pounds $1.12 

America n Beaut y noodle s 4  pound s $1.9 8 

She eventually simplifies the problem to 

2 pounds for $1, 4 pounds for $2. 

She concludes that they are equivalent buys, at 50 
cent s a  pound .  Bu t  sh e doe s no t  sto p there .  He r 
poin t  i s  t o demonstrat e a  differenc e i n pric e pe r 
pound ,  s o sh e start s ye t  anothe r  roun d o f  calcu -
latio n wit h mor e specifi c  prices ,  goin g bac k t o 
$1.1 2 i n orde r  t o produc e a  precis e enoug h calcu -
latio n t o demonstrat e th e difference .  Simplifica -
tio n doe s no t  becom e a n en d i n itself ,  then .  I n 
thes e calculation s i t  i s  jus t  on e possibl e ste p 
whose relatio n wit h th e solutio n shap e may lea d 
eithe r  t o a n en d t o calculating ,  a  retur n t o mor e 
comple x form s o f  calculation ,  o r  t o a  chang e i n 
th e solutio n shape . 
All this goes by so fast that only repeated 
analysi s o f  transcript s mak e clea r  tha t  calcula -
tio n ha s take n plac e a t  all .  Meanwhile ,  i n th e 
cours e o f  th e discussio n ther e i s ye t  anothe r 
pric e comparison .  J .  look s a t  tw o package s o f 
America n Beaut y spaghett i  noodles ,  an d see s wha t 
appear s t o b e a  justificatio n fo r  no t  buyin g a 
larg e bag : 
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J. :  Bu t  thi s one ,  yo u don' t  sav e a  thing . 
Here' s 3  pound s fo r  a  dolla r  79 ,  an d 
there' s 1  poun d fo r  59 . 

Having a solution, "you don't save a thing," 
confirmed ,  "Here' s 3  pound s fo r  a  dolla r  7 9 an d 
1 fo r  59, "  th e proces s o f  lookin g a t  th e bag s 
whil e readin g of f  th e informatio n require d t o 
justif y th e conclusion ,  lead s t o reassessmen t 
of  th e information :  Fo r  th e " 1 poun d package " 
i n fac t  doe s no t  weigh ,  a  pound .  Immediatel y 
she add s a  secon d roun d o f  calculations : 
J.: No, I'm sorry, that's 12 ounces. 

No,  it' s  a  savings . 

Two rounds of calculation have just occurred. The 
firs t  produce d th e conclusio n tha t  i n bot h case s 
th e noodle s wer e essentiall y  6 0 cent s pe r  pound . 
Recognizin g th e weigh t  error ,  onl y a  "les s than " 
inferenc e woul d b e require d t o mov e t o th e con -
clusio n tha t  th e bi g ba g i s i n fac t  a  saving . 
And i n th e secon d roun d thi s i s jus t  wha t  sh e does . 
However, the "only" is deceptive, as is the 
concisenes s o f  th e transcript ,  i f  the y conve y th e 
impressio n tha t  th e arithmeti c i s simpl e i n paper -
and-pencil ,  place-holdin g algorithmi c terms .  Th e 
proble m i n thes e term s woul d b e t o discove r  i f  on e 
poin t  seve n nin e divide d b y thre e i s equa l  t o 
poin t  fin e nine .  A n activ e proces s o f  simplifica -
tio n i s require d t o transfor m thi s se t  o f  operation s 
int o th e for m tha t  J .  achieves .  Thi s kin d o f 
simplifyin g transformation ,  whic h preserve s rela -
tion s an d simplifie s numerica l  representations ,  i s 
characteristi c o f  grocer y shoppin g arithmetic . 
The pattern of moves made in the course of 
J.' s  calculation s i s somethin g lik e this :  Sh e 
start s wit h a  probabl e solution ,  bu t  inspectio n o f 
evidenc e an d compariso n wit h th e expecte d conclu -
sio n caus e he r  t o rejec t  it .  Give n correcte d infor -
mation ,  sh e recalculate s an d obtain s a  ne w result . 
Thi s whol e proces s i s wha t  i s mean t  b y "gap -
closing: "  th e weavin g bac k an d fort h betwee n th e 
expecte d shap e o f  th e solutio n an d th e informatio n 
and calculatio n device s a t  hand ,  i n th e cours e o f 
whic h eac h i s repeatedl y transforme d b y th e other . 
One characteristic of the preceding account 
has bee n th e nee d t o assig n multipl e function s t o 
individua l  move s i n gap-closin g arithmeti c proce -
dures .  I t  seem s t o b e th e natur e o f  dialecticall y 
constitute d processe s t o pos e sever e problem s o f 
description .  Perhap s on e mus t  giv e u p th e goa l 
of  assignin g arithmeti c problem s t o uniqu e loca -

t'1ons--i n th e hea d o r  o n th e shelf—o r  labellin g 
one elemen t  i n a  problem-solvin g proces s a s a  cal -
culatio n procedure ,  anothe r  a s a  checkin g procedure ; 
or  eve n distinguishin g th e proble m fro m it s answer . 
I n suc h circumstance s statemen t  o f  th e problem , 
solutio n t o th e problem ,  procedur e fo r  solvin g th e 
problem ,  an d checkin g activity ,  may b e analyticall y 
indistinguishable . 

In discussing these implications of a dialec-
tica l  mode l  o f  proble m solvin g I  have ,  amon g othe r 
things ,  bee n developin g a n explanatio n o f  th e 
multiple-calculation ,  error-fre e arithmeti c practice d 
i n grocer y shopping .  Error-fre e arithmeti c i s no t 
error-fre e becaus e peopl e d o no t  mak e mistakes . 
Indeed ,  multipl e calculation s t o repai r  initia l 
difficulties ,  ar e th e rul e rathe r  tha n th e exception . 
Typica l  gap-closin g procedure s occu r  i n "rounds. " 
Dialectica l  processe s o f  proble m solvin g accoun t 
fo r  th e multipl e calculatio n phenomenon . 
Why is the end product of calculating so 
extraordinaril y  accurate ? Th e analysi s canno t  b e 
presente d i n complet e for m here .  Bu t  a  majo r  reaso n 
i s tha t  dialectica l  processe s o f  problem-solvin g 
make possibl e powerfu l  monitorin g b y th e proble m 
solver ,  du e t o th e juxtapositio n o f  problem ,  problem -
solvin g procedure ,  solutio n an d checkin g activity . 
I have tried to cover a great deal of ground 
i n a  ver y shor t  time .  Th e tal k ca n hardl y d o mor e 
tha n indicat e th e natur e o f  th e issue s take n u p i n 
th e pape r  itself .  Bu t  i n closin g i t  migh t  b e use -
fu l  t o stres s th e majo r  poin t  o f  th e exercise : 
th e dialectica l  constitutio n o f  problem-solvin g i n 
any particula r  activit y settin g grow s ou t  o f  th e 
encompassin g dialectica l  relatio n betwee n th e 
activit y an d settin g withi n whic h i t  take s place . 
The natur e o f  th e dialectica l  relatio n betwee n 
grocer y shoppin g an d th e supermarke t  generat e 
th e routines s o f  th e activit y i n settin g i n rela -
tio n t o whic h problem s ar e constitute d a s snag s 
or  interruptions .  Likewise ,  th e dialectica l  rela -
tio n betwee n shoppin g an d marke t  settin g generate s 
th e overdetermine d natur e o f  choic e an d th e 
rationalizin g characte r  o f  proble m solving ;  an d 
th e activ1ty-in-settin g directl y give s th e 
dialectica l  characte r  t o proble m solvin g fo r  i t  i s 
par t  o f  tha t  activity-in-setting . 
Arithmetic problem solving is not "the same" 
everywher e an d a t  al l  times .  Bu t  thi s i n n o wa y 
negate s th e possibilit y  o f  developin g genera l 
theor y abou t  th e constitutio n an d reconstitutio n 
of  activit y i n setting . 
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