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Constraint s o n K n o w l e d g e Acquisition :  Ev idenc e f r o m Children' s 

M o d e l s o f  th e Ear t h a n d th e Day/N igh t  Cycle J 

Stell a Vosniado u 
Universit y o f  Athen s 
Schoo l  o f  Educatio n 
33 Ippokratu s S t 
Athens ,  Greec e 
csrsv@vmd.cso.uiuc.ed u 

W i l l i a m F .  B r e w e r 

Departmen t  o f  Psycholog y 
Universit y o f  Illinoi s 
603 E .  Danie l  St . 
Champaign .  J L 6182 0 
wbrewer@s.psych.uiuc.ed u 

A b s t r a c t 

First, third, and fifth grade children were asked 
question s abou t  th e shap e o f  th e eart h an d abou t  th e 
day/nigh t  cycle .  Th e majorit y o f  th e childre n use d a 
smal l  numbe r  o f  well-define d menta l  model s o f  th e 
earth ,  th e sun ,  an d th e m o o n t o explai n th e day/nigh t 
cycle .  Th e younge r  childre n forme d initia l  menta l 
model s whic h explaine d th e day/nigh t  cycl e i n term s 
of  everyda y experienc e (e.g. ,  th e su n goe s dow n behin d 
th e mountains ;  cloud s cove r  u p th e sun) .  Th e olde r 
childre n constructe d syntheti c menta l  model s (e.g. ,  th e 
su n an d m o o n revolv e aroun d th e stationar y eart h 
ever y 2 4 hours ;  th e eart h rotate s i n a n "up/down " 
directio n wit h th e su n an d m o o n fixe d a t  opposit e 
sides )  whic h ar e attempt s t o synthesiz e aspect s o f  th e 
scientifi c  vie w wit h aspect s o f  thei r  initia l  models .  A 
fe w o f  th e olde r  childre n appeare d t o hav e constmcte d a 
menta l  mode l  o f  th e day/nigh t  cycl e simila r  t o th e 
scientifi c  one .  Th e children' s model s o f  th e shap e o f 
th e eart h provide d stron g "second-order "  constraint s o n 
thei r  model s o f  th e day/nigh t  cycl e (e.g. ,  childre n wit h 
fla t  eart h model s d o no t  explai n th e day/nigh t  cycl e i n 
term s o f  th e movemen t  o f  th e earth) .  Th e change s i n 
th e children' s model s wit h ag e wa s explaine d i n term s 
of  th e gradua l  reinterpretatio n o f  a  se t  o f 
presuppositions ,  som e o f  whic h ar e presen t  earl y i n 
th e child' s life ,  an d other s whic h emerg e late r  ou t  o f 
previousl y acquire d knowledge . 

^Th e researc h reporte d i n thi s pape r  wa s 
supporte d i n par t  b y a  gran t  fro m th e Nationa l  Scienc e 
Foundation ,  BNS-85-10254 ,  b y th e Offic e o f 
Educationa l  Researc h an d Improvemen t  unde r 
Cooperativ e Agreemen t  No .  G0087-C1001-9 0 wit h 
th e Cente r  fo r  th e Stud y o f  Reading ,  Universit y o f 
Illinois ,  an d b y th e Cognitiv e Scienc e Group , 
Beckman Institute ,  Universit y o f  Illinois . 

I n t r o d u c t i o n 

In a recent study (Vosniadou & Brewer, 1992) we 
reporte d dat a o n children' s knowledg e abou t  th e shap e 
of  th e earth .  W e foun d tha t  mos t  o f  th e childre n i n 
our  sampl e used ,  i n a  consisten t  fashion ,  a  smal l 
number  o f  well-define d menta l  model s o f  th e earth . 
The younge r  childre n tende d t o hav e a n initia l  mode l 
of  a  flat  earth ,  whic h ha d th e shap e o f  a  dis c o r  a 
rectangl e an d whic h wa s supporte d b y ground .  Thes e 
"fla t  earth "  menta l  model s ar e consisten t  wit h everyda y 
experienc e an d ar e no t  influence d b y th e scientifi c 
model  o f  a  spherica l  earth .  Th e olde r  childre n i n ou r 
sampl e tende d t o for m th e culturall y accepte d scientifi c 
model  o f  a  spherica l  earth ,  surrounde d b y space .  W e 
als o foun d a  larg e numbe r  o f  syntheti c models ,  suc h 
as th e mode l  o f  a  dua l  earth ,  a  hollo w sphere ,  o r  a 
flattened  sphere .  Childre n wit h a  dua l  eart h mode l 
believ e tha t  ther e ar e tw o earths- a fla t  on e o n whic h 
peopl e liv e an d a  roun d on e tha t  i s  u p i n th e sky . 
Childre n wit h th e hollo w spher e mode l  believ e tha t 
peopl e liv e o n flat  groun d dee p insid e th e spherica l 
eart h an d childre n wit h th e flattened  spher e mode l 
believ e tha t  peopl e liv e o n th e to p an d botto m o f  a 
flattened  sphere .  W e hypothesize d tha t  thes e 
intermediat e model s wer e attempt s b y th e childre n t o 
synthesiz e aspect s o f  th e scientifi c  vie w wit h aspect s 
of  thei r  initia l  models .  O n e goa l  o f  th e presen t  stud y 
was t o se e i f  th e framewor k i n term s o f  initia l  models , 
syntheti c models ,  an d scientifi c  model s tha t  w e 
develope d t o understan d th e shap e o f  th e eart h coul d b e 
use d t o understan d children' s model s o f  th e day/nigh t 
cycle . 

A numbe r  o f  recen t  researcher s i n chil d 
developmen t  (Gelman ,  1990 ;  Spelke ,  1990 )  hav e 
argue d tha t  i n acquirin g knowledg e childre n star t  wit h 
a few ,  probabl y innate ,  domain-specifi c  principles , 
whic h ar e organize d i n theory-lik e structure s an d whic h 
constrai n th e knowledg e acquisitio n process .  Ou r  dat a 
fro m olde r  childre n i n a  dc»nai n tha t  contain s a  numbe r 
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of  object s tha t  appea r  t o interac t  i n comple x way s 
allo w u s t o explor e th e possibilit y  tha t  developmen t 
of  knowledg e i n on e are a ma y constrai n th e acquisitio n 
of  knowledg e i n anothe r  area . 

I n orde r  t o explor e thes e issue s i n th e presen t  pape r 
we hav e compare d th e dat a o n eart h shap e fro m 
Vosniado u an d Brewe r  (1992 )  wit h dat a o n th e 
day/nigh t  cycl e obtaine d fro m th e sam e sampl e o f 
childre n (cf .  Vosniado u &  Brewer ,  i n press) . 

Metho d 

Subject s 

The subjects in this study were 60 children: 20 first 
grader s (mea n ag e 6  years ,  9  months) ;  2 0 thir d grader s 
(mea n ag e 9  years ,  9  months) ;  2 0 fifth  grader s (mea n 
age 1 1 years ,  0  months) .  Th e childre n attende d a n 
elementar y schoo l  i n Urbana ,  Illinois .  The y cam e 
fro m predominantl y middle-clas s backgrounds . 
Approximatel y hal f  o f  th e childre n wer e girl s  an d hal f 
wer e boys . 

Material s 

The materials consisted of a 48-item questionnaire. 
The questionnair e wa s designe d t o provid e informatio n 
abou t  children' s knowledg e o f  a  rang e o f  concept s i n 
observationa l  astronomy .  Ther e wer e 1 5 question s 
dealin g wit h th e shap e o f  th e eart h (cf .  Vosniado u & 
Brewer ,  1992 )  an d 1 3 question s dealin g wit h th e 
day/nigh t  cycle .  Th e day/nigh t  question s include d 
question s suc h as :  "Wher e i s th e su n a t  night? "  an d 
"Doe s th e m o o n move? " 

Procedur e 

The children were interviewed individually for 30 to 45 
minutes .  Th e experimente r  mad e detaile d note s o f  th e 
children' s responses ,  an d th e children' s responses  wer e 
tap e recorded. 

M o d el  Constructio n 

The general procedure for assigning children to models 
was t o generat e a  se t  o f  possibl e explanation s fo r  th e 
phenomen a aske d abou t  i n th e questions .  Thes e 
explanation s wer e derive d fro m previou s researc h i n 
thi s are a an d fro m initia l  examination s o f  th e data . 
Then ,  fo r  eac h mode l  w e generate d th e patter n o f 
response s t o ou r  question s whic h woul d b e expecte d 
assumin g tha t  th e childre n applie d th e mode l  i n a 

consisten t  fashio n acros s al l  th e questions .  W 
compare d th e expecte d patter n o f  response s wit h t h 
patter n o f  obtaine d response s t o th e relevan t  questio n 
and ,  then ,  i f  children' s answer s fi t  th e hypothesize ! 
patter n the y wer e assigne d t o th e appropriat e model . 

R e s u l t s 

Day/Nigh t  Cycl e 

The children's responses to the day/night question; 
wer e use d t o classif y th e childre n int o 1 6 differe n 
models .  Th e criteri a use d t o classif y th e childre n ea t 
give n i n Tabl e 1 .  Th e numbe r  o f  childre n w h o wer e 
classifie d int o eac h mode l  typ e f w eac h grad e ar e give r 
i n Tabl e 2 .  I n th e nex t  sectio n th e basi c result s fo i 
eac h mode l  typ e wil l  b e discussed . 

Model 1: The sun is occluded. The foui 
childre n place d i n thi s categor y al l  sai d tha i 
somethin g (usuall y cloud s o r  darkness )  block s th e su n 
i n respons e t o th e question s abou t  th e disappearanc e o f 
th e su n durin g th e nigh t  an d i n th e question s requirin g 
an explanatio n o f  th e day/nigh t  cycle . 

The next set of models (Models 2-6) are all based on 
th e assumptio n tha t  th e alternatio n o f  da y an d nigh t 
happen s becaus e th e su n an d moo n mov e up/down . 

Model 2: The sun and moon move up/down 
on th e ground .  Th e seve n childre n place d i n thi s 
categor y al l  sai d tha t  th e su n move s d o w n o n th e 
groun d i n respons e t o th e question s regardin g th e 
disappearanc e o f  th e sun ;  tha t  th e m o o n move s 
up/dow n o r  unspecified ,  i n respons e t o th e question s 
regardin g th e movemen t  o f  th e moon ;  an d tha t  th e 
day/nigh t  alternatio n occur s becaus e th e su n goe s 
down i n respons e t o th e question s regardin g th e 
explanatio n o f  th e day/nigh t  cycle . 

Model 3: The sun and moon move up/down 
t o th e othe r  sid e o f  th e earth .  T w o childre n 
wer e place d i n thi s category .  The y bot h sai d tha t  th e 
sun move s up/dow n t o th e othe r  sid e o f  th e eart h an d 
tha t  th e day/nigh t  cycl e happen s becaus e th e su n 
moves dow n t o th e othe r  sid e o f  th e eart h an d th e 
moon move s up . 

Model 4: The sun and moon move up/down 
bu t  unspecifie d wit h respec t  t o sid e o f 
earth .  Th e thre e childre n place d i n thi s categor y al l 
sai d tha t  th e su n an d moo n mov e up/dow n bu t  differe d 
fro m th e childre n place d i n th e previou s categor y i n 
tha t  the y di d no t  giv e informatio n a s t o whethe r  th e 
sun move s dow n o n th e groun d o r  t o th e othe r  sid e o f 
th e earth . 
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Tabl e 1 .  Overal l  Menta l  Model s o f  th e Day/Nigh t  Cycl e 

Typ e o f  Mode l 

1.  Su n i s occlude d b y 
cloud s o r  daricnes s 

2.  Su n an d moo n mov e 
up/dow n o n th e groun d 

3.  Su n an d moo n mov e 
up/dow n t o th e othe r  sid e 
of  eart h 

4.  Su n an d moo n mov e 
up/dow n unspecifie d 

5.  Su n move s ou t  int o 
spac e 

6.  Su n an d moo n revolv e 
aroun d th e eart h ever y da y 

7.  Fart h an d moo n revolv e 
aroun d th e su n ever y da y 

8.  Fart h rotate s up/down ; 
sun &  moo n fixe d a t 
opposit e side s 

9.  Eart h rotate s up/dow n 
wit h th e su n fixe d bu t  th e 
mooD move s 

10.  Fart h rotate s o n axis ; 
sun &  moo n fixe d o n 
opposit e side s 

11.  F̂ rt h rotate s o n axi s 
wit h th e su n fixe d bu t  th e 
moon move s 

12.  F;irt h rotate s i n 
unspecifie d directio n 

13.  Mixed :  eart h rotate s 
and su n move s up/dow n 

14.  Mixed :  eart h rotate s 
and revolve s 

15.  Mixed :  genera l 

16.  Undetennine d 

Disappearanc e o f  th e 
Sun 
Sun i s occlude d b y cloud s 
or  darknes s 

Sun move s dow n o n th e 
groun d 

Sun move s dow n t o th e 
othe r  sid e o f  th e eart h 

Sun move s dow n 
unspecifie d 

Sun move s ou t  int o spac e 

Sun revolves  aroun d th e 
eart h 

F;irt h revolve s aroun d th e 
sun 

F.art b turn s an d th e su n i s 
fixed 

FaT\ h turn s an d th e su n i s 
fixed 

F.art h turn s o n axi s o r 
unspecifie d 

Fflrt h turn s o n axi s an d th e 
sun i s fixe d 

Eart h turn s unspecifie d 

Mixed :  eart h rotate s an d 
sun move s up/dow n 

Mixed :  eart h rotate s an d 
revolve s 

Mixed :  su n occlude d an d 
moves up/dow n an d eart h 
rotate s 

Undetamine d o r  Go d mad e 
i t  tha t  wa y 

Explanatio n o f  th e 
Day/Niizh t  Cycl e 

Sun i s occlude d b y cloud s 
or  darknes s 

Sun goe s dow n o n th e 
groun d &  moo n goe s u p 

Sun goe s dow n t o th e 
othe r  sid e o f  th e eart h an d 
moon goe s u p 

Sun goe s dow n unspecifie d 
and moo n goe s u p 

Sun move s ou t  int o spac e 

Sun revolves  aroun d th e 
eart h 

F̂ rt h revolves  aroun d th e 
sun 

F;irt h turn s i n up/dow n 
directio n 

F.art h turn s i n up/dow n 
directicH i 

Eart h turn s o n axi s 

Eart h turn s o n axi s 

F.art h turn s unspecifie d 

Mixed :  eart h rotate s an d 
sun move s up/dow n 

Mixed :  eart h rotate s an d 
revolves 

Mixe d 

Undetennine d o r  Go d mad e 
i t  tha t  wa y 

Movement  o f  th e 
Moon 
Moon move s unspecifie d 
or  doe s no t  mov e 

Moon move s up/dow n o r 
unspecifie d 

Moon move s up/dow n o r 
unspecifie d 

Moon move s up/dow n o r 
unspecifie d 

Moon move s unspecifie d 

Moon revolve s aroun d th e 
eart h 

Moon move s unspecifie d 

Moon doe s no t  mov e 

Moon move s unspecifie d 
or  revolves  aroun d th e 
eart h 

Moon doe s no t  mov e 

Moon move s unspecifie d 
or  revolves  aroun d th e 
eart h 

Moon move s o r  doe s no t 
move 

The moo n move s o r  mixe d 

Moon move s o r  doe s no t 
move 

Moon move s o r  doe s no t 
move 

Moon move s o r  doe s no t 
move 
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Tabl e 2 .  Day/Nigh t  Model s an d Eart h Sh^j e Model s b y Grad e 

Typ e o f  Mode l 

1.  Su n i s occlude d b y cloud s o r 
darknes s 

2.  Su n an d m o o n mov e up/dow n o n 
th e groun d 

3.  Su n an d moo n mov e up/dow n t o 
othe r  sid e o f  eart h 

4.  Su n an d moo n mov e up/dow n 
unspecifie d 

5.  Su n move s ou t  int o spac e 

6.  Su n an d moo n revolve s aroun d eart h 
each da y 
7.  Fart h an d moo n revolv e aroun d th e 
sun ever y da y 
8.  Eart h rotate s up/down ;  su n an d 
moon fixe d a t  opposit e side s 

9.  Eart h rotate s up/dow n wit h su n fixed 
but  m o o n move s 
10.  Eart h rotate s o n axis ;  su n &  moo n 
fixed  o n opposit e side s 

11.  Eart h rotate s o n axi s wit h su n fixed 
but  moo n move s 

12.  Fart h rotate s i n unspecifie d 
directio n 

13.  Mixed :  eart h rotate s an d su n move s 
up/dow n 

14.  Mixed :  eart h rotate s an d revolve s 

15.  Mixed :  genera l 

16.  Undetermine d 

Total s 

1st 

2 

7 

2 

3 

1 

0 

0 

1 

0 

0 

0 

1 

1 

1 

0 

1 

20 

G r a d e 

3r d 

1 

0 

0 

0 

0 

2 

5 

2 

20 

5t h 

1 

0 

0 

0 

0 

0 

0 

7 

3 

1 

0 

1 

4 

2 

1 

0 

20 

Tota l 

4 

7 

2 

3 

2 

1 

1 

11 

4 

2 

1 

3 

5 

5 

6 

3 

60 

Eart h Shap e Models ^ 

Dual  eart h 2 ;  Hollo w spher e 1 
Spher e 1 

Dual  eart h 3 

Flattene d spher e 1 

Rectangula r  1 

Dual  eart h 2 

Spher e 1 

Hollo w spher e 1 
Spher e 1 0 

Hollo w spher e 1 
Spher e 3 
Hollo w spher e 2 

Flattene d spher e 1 

Hollo w spher e 2 
Spher e 1 

Hollo w spher e 1 
Spher e 3 

Hollo w spher e 2 ; 
Flattene d spher e 1 ;  Spher e 2 

Dual  eart h 1 ;  Hollo w spher e 1 
Spher e 2 

Dis c 1 ;  Hollo w spher e 1 
Flattene d spher e 1 

^  Onl y childre n wh o ha d a  wel l  specifie d eart h shap e mode l  ( n =  49 ) 
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M o d el  5 :  T h e su n move s ou t  int o space .  Th e 
tw o childre n place d i n thi s categor y sai d tha t  th e su n 
moves ou t  int o spac e durin g th e nigh t  an d tha t  th e 
same happen s t o th e star s durin g th e day .  Thes e 
childre n als o explaine d th e day/nigh t  cycl e i n term s o f 
th e sun' s movemen t  int o spac e an d sai d tha t  th e moo n 
moves i n respons e t o th e moo n movemen t  questions . 

Model 6: The sun and the moon revolve 
aroun d th e eart h ever y day .  Onl y on e chil d wa s 
place d i n thi s interestin g mode l  i n whic h th e su n an d 
th e moo n (place d a t  opposit e sides )  revolv e aroun d th e 
eart h onc e a  day . 

The next set of models (Models 7-12) used the 
movement  o f  th e eart h a s th e mechanis m fo r 
explainin g th e day/nigh t  cycle . 

Model 7: The earth and the moon revolve 
aroun d th e su n ever y day .  On e chil d forme d a 

model  i n whic h th e eart h an d th e moo n revolv e aroun d 
th e su n onc e a  da y (note ,  tha t  a s lon g a s th e eart h doe s 
not  rotat e thi s mode l  would ,  i n fact ,  giv e a n 
explanat(X 7 accoun t  o f  th e day/nigh t  cycle) . 

Model 8: The earth rotates up/down with 
th e su n an d m o o n fixe d a t  opposit e sides . 
Th e eleve n childre n w h o wer e place d i n thi s 
classificatio n al l  explaine d th e disa{̂ )earanc e o f  th e su n 
at  nigh t  b y sayin g tha t  th e eart h turn s i n a n up/dow n 
fashio n (i.e ,  rotate s aroun d a n axi s throug h th e 
equatCM- )  an d tha t  th e su n i s fixed .  Thes e childre n als o 
sai d tha t  th e m o o n doe s no t  mov e i n respons e t o th e 
question s regardin g th e movemen t  o f  th e moon . 

Model 9: The earth rotates up/down with 
su n fixe d bu t  th e m o o n moves .  Thi s menu l 
model  i s simila r  t o th e previou s on e excep t  tha t  th e 
m o on move s eithe r  i n a n unspecifie d wa y o r  revolve s 
aroun d th e earth .  Fou r  childre n wer e place d i n thi s 
category . 

Models 10 and 11. Model 10 was the same as 
Model  8  excep t  tha t  th e eart h wa s sai d t o rotat e aroun d 
it s north/sout h axi s (i.e. ,  i n a  west/eas t  direction ) 
whil e Mode l  1 1 wa s th e sam e a s Mode l  9  excep t  th e 
eart h wa s sai d t o rotat e o n it s north/sout h axis .  Ther e 
wer e tw o childre n i n Mode l  1 0 an d on e chil d i n Mode l 
11. 

Models 12, 13, 14, 15, and 16. The children 
place d i n thes e model s gav e eithe r  unspecifie d 
response s (Mode l  12) ,  mixe d model s (Model s 13 ,  14 , 
& 15) ,  o r  undetermine d response s (Mode l  16) .  Thre e 
childre n wer e place d i n Mode l  12 ,  fiv e childre n i n 
Model  13 ,  five  childre n i n Mode l  14 ,  si x childre n i n 
Model  15 ,  an d thre e childre n i n Mode l  16 . 

Relationshi p o f  Day/Nigh t  Cycl e an d Eart h 
Shap e 

Table 2 gives the relationship between the children's 
model s o f  th e eart h shap e (a s determine d i n Vosniado u 
& Brewer ,  1992 )  an d thei r  model s o f  th e day/nigh t 

cycle .  Kxaminatio n o f  Tabl e 2  show s tha t  al l  o f  th e 
childre n wit h flat  eart h model s (rectangular ,  disc ,  dua l 
earth )  provide d explanation s o f  th e day/nigh t  cycl e i n 
term s o f  th e up/dow n movemen t  o f  th e sun/moo n 
(Model s 2 ,  4 ,  &  5 )  o r  b y occlusio n o f  th e su n (Mode l 
1) .  Childre n wit h spherica l  model s o f  th e eart h 
(hollo w sphere ,  flattene d sphere ,  sphere )  typicall y gav e 
rotationa l  explanation s an d onl y occasionall y gav e 
explanation s o f  th e day/nigh t  cycl e i n term s o f  th e 
occlusio n o r  th e up/dow n movemen t  o f  th e su n an d 
moon. 

D i s c u s s i o n 

Our study of children's beliefs about the day/night 
cycl e show s tha t  youn g childre n hav e a  remarkabl e 
abilit y  t o creat e nove l  explanator y model s o f  th e 
physica l  world .  Th e dat a showe d tha t  3 8 o f  th e 6 0 
childre n i n ou r  sampl e coul d b e assigne d t o a  coheren t 
menta l  mode l  o f  th e day/nigh t  cycl e (e.g. ,  Model s 1 -
11) .  Thes e result s ar e consisten t  wit h view s tha t 
sugges t  tha t  youn g childre n ca n develo p internall y 
coheren t  explanator y model s o f  th e physica l  worl d 
(e.g. ,  Vosniado u an d Brewer ,  1992 )  an d ar e no t 
consisten t  wit h th e vie w tha t  youn g children' s 
knowledg e consist s o f  a  larg e numbe r  o f  loosel y 
organize d phenomenologica l  principle s whic h 
represen t  minima l  abstraction s o f  c o m m o n event s 
(e.g. ,  diSessa ,  1988) . 

Thes e model s als o fit  th e knowledg e acquisitio n 
framewor k outline d i n Vosniado u an d Brewe r  (1992) . 
A numbe r  o f  th e younge r  childre n hol d initia l  model s 
(Model s 1 .  2 ,  4 ,  &  5 )  i n whic h th e eart h i s stationar y 
and th e su n i s occlude d b y something ,  move s i n a n 
up/dow n direction ,  o r  move s fa r  away .  Thes e model s 
do no t  sho w an y influenc e fro m th e scientifi c  vie w o f 
th e day/nigh t  cycle .  Anothe r  grou p o f  childre n hol d 
syntheti c model s (Model s 3 ,  6 ,  7 ,  8 ,  9 ,  &  10) .  Som e 
of  thes e childre n thin k tha t  th e day/nigh t  cycl e occur s 
becaus e th e su n an d moo n revolv e aroun d th e eart h o r 
becaus e th e eart h revolve s aroun d a  stationar y sun . 
Othe r  childre n thin k tha t  th e eart h rotate s up/dow n 
(i.e. ,  aroun d a n axi s throug h th e equator )  an d tha t  th e 
sun an d moo n ar e fixed  a t  opposit e sides .  Onl y on e 
chil d produce d a  mode l  clos e t o th e scientifi c  mode l 
(Mode l  11) .  Thus ,  th e dat a o n th e day/nigh t  cycl e 
suppor t  th e vie w tha t  childre n learnin g a  physica l 
domai n wil l  firs t  construc t  initia l  model s fro m thei r 
everyda y experience ;  the n a s the y pic k u p informatio n 
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abou t  th e culturall y accepte d scientifi c  model s o f  th e 
domain ,  the y wil l  construc t  syntheti c model s tha t 
attemp t  t o incorporat e aspect s o f  th e initia l  model s an d 
th e scientifi c  models ;  eventuall y th e chil d give s u p th e 
presupposition s underlyin g th e initia l  mode l  (suc h a s 
th e belie f  tha t  th e groun d i s flat  an d tha t  unsupporte d 
thing s fal l  t o th e ground )  an d come s t o hol d th e 
scientifi c  model . 

The dat a o n th e relationshi p betwee n th e children' s 
model s o f  th e eart h an d th e day/nigh t  cycl e sugges t 
tha t  th e children' s belief s abou t  th e shap e o f  th e eart h 
constrai n thei r  model s o f  th e day/nigh t  cycle .  I t  seem s 
t o u s tha t  childre n wit h flat  eart h model s o f  th e eart h 
shoul d find  i t  difficul t  t o conceptualiz e thi s flat  eart h 
tha t  i s roote d i n th e groun d a s spinnin g i n spac e o r 
revolvin g aroun d th e sun .  An d consisten t  wit h thi s 
hypothesi s w e find  tha t  n o chil d wit h a  flat  eart h 
menta l  mode l  (rectangular ,  disc ,  dua l  earth )  forme d a 
model  o f  th e day/nigh t  cycl e tha t  involve d th e 
movement  o f  th e eart h o r  o f  th e su n t o th e othe r  sid e 
of  th e earth .  Thus ,  w e interpre t  ou r  dat a a s suggestin g 
tha t  th e child' s mode l  o f  th e eart h provide s a  se t  o f 
constraint s o n th e possibl e model s th e chil d ca n 
generat e t o accoun t  fo r  th e day/nigh t  cycle . 

The result s o f  Vosniado u an d Brewe r  (1992 )  o n th e 
developmen t  o f  knowledg e abou t  th e shap e o f  th e eart h 
and th e result s o f  th e presen t  stud y o n th e developmen t 
of  th e day/nigh t  cycl e suppor t  a  genera l  theor y o f 
knowledg e acquisition .  W e assum e tha t  th e proces s o f 
acquirin g knowledg e abou t  th e physica l  worl d start s 
wit h a  fe w domain-specifi c  constraint s a s suggeste d b y 
Gebnan (1990 )  an d Spelk e (1990) .  However ,  w e als o 
hypothesiz e tha t  a s th e chil d acquire s knowledg e i n a 
particula r  domain ,  th e initia l  model s constructe d b y 
th e chil d begi n t o operat e a s second-orde r  constraints , 
whic h the n constrai n th e se t  o f  additiona l  possibl e 
model s tha t  th e chil d ca n construct .  I n ou r  vie w 
fundamenta l  knowledg e chang e occur s thoug h a 
gradua l  proces s o f  givin g u p th e presupposition s tha t 
underli e th e initia l  model s (e.g. ,  th e groun d i s flat, 
unsupporte d thing s fall )  an d th e constructio n o f  ne w 
model s tha t  ar e necessar y t o accoun t  fo r  bot h th e 
child' s initia l  observation s an d th e informatio n abou t 
th e physica l  worl d provide d b y th e adul t  culture . 
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