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Inhelde r  &  Piaqet' s standar d clas s inclusio n 
proble m involve s th e presentatio n o f  a n array ,  e.g. , 
fiv e to y horse s an d thre e to y dogs ,  an d th e posin g 
of  a  questio n concernin g th e large r  subordinat e 
clas s (A^ )  an d th e superordinat e clas s (A) :  "Ar e 
ther e mor e horse s o r  mor e animals? "  Childre n young -
er  tha n abou t  eigh t  year s usuall y sa y "Mor e horses. " 

Where d o the y g o wrong ? Wilkinso n (1976 )  ha s 
suggeste d th e us e o f  a  strateg y tha t  forbid s 
double-counting .  H e outline s a  SCAN procedur e tha t 
youn g childre n appl y onl y onc e (avoidin g double -
counting) ,  an d olde r  childre n appl y twice . 

Despit e th e intuitiv e appea l  o f  thi s model , 
ther e i s evidenc e tha t  childre n hav e difficultie s 
correctl y assignin g referent s i n certai n relate d 
task s usin g noninclude d sets ,  fo r  whic h double -
countin g i s no t  a t  issu e (McGarrigle ,  Griev e & 
Hughes ,  1978 ;  Isen ,  Riley ,  Tucke r  &  Trabasso ,  1975) . 
Conversely ,  Markma n (1973 )  showe d tha t  childre n 
perfor m wel l  o n include d set s i f  th e mor e inclusiv e 
set  i s  a  collection ,  e.g. ,  "family, "  rathe r  tha n 
a class .  Finally ,  Trabasso ,  Isen ,  Dolecki , 
McLanahan ,  Rile y i  Tucke r  (1978 )  reviewe d a  numbe r 
of  modifie d clas s inclusio n task s fo r  whic h per -
formanc e i s modestl y o r  dramaticall y bette r  tha n 
fo r  th e standar d task . 

Thoug h Trabass o e t  al .  interprete d th e finding s 
i n term s o f  eigh t  componen t  processe s i n clas s 
inclusion ,  the y emphasize d tha t  th e standar d tas k 
encourage s childre n t o identif y th e smalle r  sub -
ordinat e clas s a s th e referen t  o f  th e superordi -
nat e term ,  wherea s man y o f  th e modifie d task s make * 
th e superordinat e referenc e unambiguous .  I n thi s 
pape r  I  expan d o n tha t  insigh t  b y outlinin g tw o 
simpl e proces s model s fo r  findin g th e referent s o f 
label s i n arrays ,  an d showin g tha t  thes e model s ca n 
accoun t  fo r  younge r  an d olde r  children' s perform -
anc e o n standar d task s an d o n thos e modifie d task s 
whic h elici t  dramati c improvements . 
Process A (for younger children) 

I  propos e tha t  youn g childre n procee d a s 
follow s fo r  clas s inclusio n an d relate d problems : 

1.  The y exhaustivel y partitio n th e arra y o f 
object s int o mutuall y exclusiv e sets .  I  assum e 
tha t  the y ten d t o maximiz e similarit y withi n set s 
and minimiz e similarit y betwee n sets ,  henc e favor -
in g smal l  sets ,  bu t  I  d o no t  mode l  thi s procedure . 

2.  The y see k referent s fo r  label s b y conduct -
in g a  self-terminatin g searc h o f  th e sets . 

3.  The y permi t  th e referen t  set s o f  tw o 
label s t o intersec t  (i.e. ,  double-counting) ,  bu t 
the y canno t  b e identical ;  a  searc h tha t  woul d other -
wis e b e terminate d wil l  continu e t o avoi d this . 

Figure s 1  an d 2  sho w modifie d flo w chart s o f 
th e tw o mos t  importan t  procedure s o f  Proces s A . 
Thes e ar e incomplete ,  bu t  ar e detaile d enoug h t o 
addres s th e gros s empirica l  data ,  an d ar e simila r 
i n forma t  t o Wilkinson' s (1976 )  flo w chart s t o 
facilitat e comparison . 

I t  i s  assume d tha t  th e chil d ha s constructe d 
two lists :  a  lis t  S *  o f  th e set s i n th e arra y 
and a  lis t  L *  o f  verba l  labels .  An y relevan t 
noun phras e i n th e class  inclusio n questio n o r  i n 
th e immediat e verba l  contex t  i s  include d i n L* . 
The procedur e LIN K act s o n thes e lists ,  linkin g 
label s t o sets ,  an d keepin g trac k o f  th e linkage s 
by constructin g a  thir d lis t  o f  label s an d thei r 
referents :  (L.REF) *  LIN K processe s ever y labe l 
i n turn ,  gettin g it s definitio n an d callin g th e procedur e SETSEARCH t o fin d a  matchin g se t  de -

scription .  Onc e a  se t  i s  foun d t o hav e a  matchin o 
descriptio n (b y th e procedur e MATCH,  no t  detaile d 
here) ,  th e searc h terminate s unles s th e resul t 
i s  a  referenc e alread y "claimed "  b y anothe r  label , 
as determine d b y th e procedur e COMPARE.  Wheneve r 
a se t  i s  "claimed "  b y a  label ,  i t  i s  marke d a s 
use d (# )  an d move d t o th e en d o f  th e lis t  S* . 
Afte r  al l  label s hav e bee n processed ,  LIN K use s 
LASTSEARCH t o tr y onc e agai n t o mak e a  linkag e fo r 
any remainin g unclaime d sets .  Thi s i s no t  detaile d 
here ,  bu t  fo r  eac h suc h se t  a  self-terminatin g 
searc h o f  th e label s i s performed . 
Process B (for older children) 

Proces s B  conduct s a n exhaustiv e searc h o f 
th e set s fo r  eac h label ,  an d pprmit s tw o label s 
t o hav e identica l  referen t  sets .  Intermediat e 
processe s incorporatin g onl y on e o f  thes e tw o 
change s ar e o f  cours e possible .  Th e change s 
primaril y affec t  SETSEARCH (se e Figur e 3 ) ,  bu t 
th e exhaustiv e searc h featur e make s th e chec k fo r 
leftove r  set s i n LIN K unnecessary .  Proces s B 
obtain s th e correc t  answe r  t o standar d class  in -
clusio n problems ,  unles s th e label s ar e define d 
to o narrowl y t o matc h atypica l  sets . 

Evidence 
Figure s 3  an d 4  trac e th e highlight s o f 

Processe s A  an d B ,  respectively ,  a s applie d t o 
severa l  version s o f  clas s inclusio n tasks .  Th ° 
standar d tas k i s followe d b y task s i n whic h bot h 
subordinat e label s ar e mad e salien t  (Ah r  &  Youniss , 
1970 ;  Winer ,  1974 )  an d i n whic h severa l  subordinat e 
classe s appea r  i n th e arra y (McLanahan ,  1976) ; 
thes e version s ar e eas y fo r  youn g children .  Last , 
thre e condition s involvin g atyoica l  classe s ar e 
shown (Carso n &  Abrahamson ,  1976) ;  thes e ar e diffi -
cul t  eve n fo r  som e olde r  children . 

Wit h mino r  modification .  Proces s A  ca n als o 
handl e th e finding s o f  Markma n (1973) .  Th e defini -
tio n o f  a  collectio n specifie s it s constituents , 
e.g. ,  a  se t  o f  parent s an d a  se t  o f  childre n ar e 
th e constituent s o f  a  family .  A  precedur e CONSTI -
TUENT coul d b e inserte d int o LINK ;  i t  woul d cal l 
SETSEARCH separatel y fo r  eac h constituent . 

Processe s A  an d B  accoun t  wel l  fo r  th e gros s 
data .  The y coul d b e teste d mor e stringentl y b y 
testin g thei r  processin g sequence s agains t 
detaile d records . 
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NIL 

f  LINK(L*,S*,(L,REF' m 
Fin d th e nex t  labe l  L  i n L * 
Make th e referenc e o f  L  empty :  REF 
Get  th e definitio n o f  L :  DEF 
REF =  SETSEARCH(S*,REF,DEF,(L,EXT)* ) 
For m th e pai r  (L.REF ) 
Move (L,REF )  t o (L,REF) * 

End o f  L * ? — Yes- i  AV I  S  i n S *  used?—"Vesi -
No I  N o I 

I  Delet e ever y # S fro m S  i 

Exi t 

LIN K LASTSEARCH I 

Figur e 1 .  Modifie d flo w char t  o f  th e LIN K proce -
dur e use d b y bot h Proces s A  an d Proces s B 
(boxe d sectio n neede d onl y fo r  Proces s A ) . 

(  SETSEARCH(S*,REF,DEF,(L,EXT)*)~ ) 
Fin d th e nex t  se t  S  i n S * 
Get  th e descriptio n o f  S :  DES 
M MATCH(DEF,DES) 

M =  NIL ? Y e s — En d o f  S * ? — Y e s — ? 
No N o 

Copy S  int o REF SETSEARCH 
Mark S  a s used :  # S 
Move S  t o en d o f  S * 
V COMPARE(REF,(L.REF)* ) 

V CLAIMED? — Y e s — En d o f  S * ? — Y e s — ? 
No N o 

Exi t  SETSEARCH J 

- Y e s — Exi t 

(  SETSEARCH(S*.REF,DEF,(L,EXT" ) 
Fin d th e nex t  se t  S  i n S * 
Get  th e descriptio n o f  S :  DES 
M =  MATCH(DEF,DES) 

M NIL ? Y e s — En d o f  S*? -
No N o 

Copy S  int o REF SETSEARCH 
End o f  S*?_Yes—Exi t 

No 
SETSEARCH 

Figur e 2 .  Modifie d flo w char t  o f  th e SETSEARCH 
procedur e use d b y Processe s A  (top )  an d B  (bottom) . 

Standar d task ;  Carso n &  Abrahamse n (1976 )  tyoical -
typica l  condition .  5  horse s 4  3  dogs . 
L 
LI 
L2 

"Horses ,  Animals "  S* :  HORSES,  DOGS 
"Horses"/HORSES-Match-OK /  S* :  DOGS,  #HORSES 
"Animals"/DOGS-Match-OK /  S* :  #HORSES,  #DOGS 

Result :  5  "horses "  &  3  "animals "  s o "Mor e horses " 

Ahr & Youniss (1970); Winer (1974). 5 horses 3 dogs. 
"Horses ,  Dogs .  Animals "  S* :  HORSES,  DOGS 1?^ 

LI 
L2 
L3 

"Horses"/HORSES-Match-OK /  S* :  DOGS,  IHORSES 
"Dogs"/DOGS-Match-OK /  S* :  #HORSES.  #DOGS 
"Anima1s"/H0RSES-Match-Bu t  claimed ,  s o tr y mor e 

/DOGS-Match-Re f  o f  HORSES &  DOGS i s OK/ 
Result :  5  "horses "  &  8  "animals "  s o "Mor e animals " 

McLanahan (1976) .  4  horses ,  2  dogs ,  2  cats ,  2  pigs . 
L* :  "Horses ,  Animals "  S* :  HORSES.  DOGS,  CATS,  PIG S 
LI :  "Horses"/HORSES-Match-OK / 

S* :  DOGS.  CATS,  PIGS ,  #HORSES 
L2:  "Anima1s"/00GS-Match-0K / 

S* :  CATS,  PIGS ,  #HORSES,  #DOGS 
Have reache d en d o f  L* ,  bu t  som e set s unused . 
Delet e use d set s t o ge t  S*:CATS,PIGS .  D o LASTSEARCH. 
SI :  CATS/"Horses"-Mismatch/"Anima1s"-Match-0K / 
S2:  PIGS/"Horses"-Mismatch/"Anima1s"-Match-0K / 
Result :  4  "horses "  &  6  "animals "  s o "Mor e animals " 
Carson & Abrahamson (1976) atypical-atyoical 
condition .  5  bee s &  3  flies . 
L* :  "Bees ,  Animals' ^  S* :  BEES,  FLIE S 
LI :  "Bees"/BEES-Match-OK /  S* :  FLIES ,  #BEES 
L2:  "Animals"/FLIES-Mismatch/#BEES-Mismatch / 
Have reache d en d o f  L* .  bu t  on e se t  unused . 
Delet e use d se t  t o ge t  S* :  FLIES .  D o LASTSEARCH. 
SI :  FLIES/"Bees"-Mismatch/"Anima1s"-Mismatch / 
Result :  5  "bees "  &  0  "animals "  s o "Mor e bees " 
Carson & Abrahamson (1976) atypical-typical 
condition .  5  bee s &  3  dogs . 
LI 
L2 

"Bees ,  Animals "  S* :  BEES,  DOGS 
"Bees"/BEES-Match-OK /  S* :  DOGS,  #BEES 
"Anima1s"/D0GS-Match-0K /  S* :  #BEES,  #DOGS 

Result :  5  "bees "  &  3  "animals "  s o "Mor e bees " 

Carson & Abrahamson (1976) typical-atypical 
condition .  5  horse s &  3  flies . 
L* :  "Horses ,  Animals "  S* :  HORSES,  FLIE S 
LI :  "Horses"/HORSES-Match-OK /  S* :  FLIES ,  #HORSES 
L2:  "Animals"/FLIES-Mismatch/#HORSES-Match-Bu t 

claimed ,  an d n o mor e set s t o try .  What  t o do ? 
Result :  varies .  Some compar e th e 5  HORSES t o th e 

3 FLIE S an d answe r  "Mor e horses " 

Figur e 3 .  Proces s A  a s a  mode l  o f  younge r  child -
ren' s performanc e i n severa l  clas s inclusio n 
studies :  Highlight s o f  possibl e sequences . 
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Standar d task ;  Carso n S  Abrahamso n (1976 )  typical -
typica l  condition .  5  horse s 8.  3  dogs . 

1* :  "Horses ,  Animals "  S* ;  HORSES,  DOGS 
LI :  "Horses"/HORSES-Match/DOGS-Mismatch / 
L2:  "Animals"/HORSES-Match/DOGS-Match / 
Result :  5  "horses "  &  8  "animals "  s o "Mor e animals " 

Ahr i Youniss (1970); Winer (1974). 5 horses 3 dogs 
L 
LI 
L2 
L3 

"Horses ,  Doqs ,  Animals "  S* :  HORSES,  DOGS 
"Horses"/HORSES-Match/DOGS-Mismatch / 
"Doqs"/HORSES-Mismatch/DOGS-Match / 
"Animals"/HORSES-Match/DOGS-Match / 

Result :  5  "horses "  S  8  "animals "  s o "Mor e animals " 

McLanahan (1976). 4 horses, 2 doqs, 2 cats, 2 pigs. 
L* :  "Horses.Animals "  S* :  HORSES,  DOGS,  CATS,  PIG S 
LI :  "Horses"/HORSES-Match/DOGS-Mismatch / 

CATS-Mismatch/PIGS-Mismatch / 
L2:  "Animals"/HORSES-Match/DOGS-Match / 

CATS-Match/PIGS-Match / 
Result :  4  "horses "  &  8  "animals "  s o "Mor e animals " 
Carson & Abrahamson (1976) atypical-atypical 
condition .  5  bee s *  3  flies . 
L* 
LI 
L2 
Result :  5  "bees "  &  0  "animals "  s o "Mor e bees " 

"Bees ,  Animals "  S* :  BEES,  FLIE S 
"Bees"/BEES-Match/FLIES-Mismatch/ 
"Animals"/BEES-Mismatch/FLIES-Mismatch / 

Carso n &  Abrahamso n (1976 )  atypical-typica l 
condition .  5  bee s &  3  dogs . 
L* :  "Bees ,  Animals "  S* :  BEES,  DOGS 
LI :  "Bees"/BEES-Match/DOGS-Mismatch / 
L2:  "Animals"/BEES-Mi5match/D0GS-Match / 
Result :  5  "bees "  &  3  "animals "  s o "Mor e bees " 
Carson & Abrahamson (1976) typical-atypical 
condition .  S  horse s &  3  flies . 
L* :  "Horses ,  Animals "  S* :  HORSES,  FLIE S 
LI 
L2 

"Horses"/HORSES-Match/FLIES-Mismatch / 
"Animals"/HORSES-Match/FLIES-Mismatch / 

Result :  5  "horses "  &  5  "animals "  s o "Same " 

Figur e 4 .  Proces s B  a s a  mode l  o f  olde r  children' s 
performanc e i n severa l  clas s inclusio n studies : 
Highlight s o f  possibl e sequences . 
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