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Eigh t  Issue s i n Knowledg e Acquisition : 

A Microgeneti c Stud y o f  Learnin g i n Chemistr y 

Clar k A .  Chin n 
Departmen t  o f  Educationa l  Psycholog y 

Rutger s Universit y 
10 Seminar y Plac e 

N e w Brunswick ,  N J 0890 3 
c c h i n n @ r c i . r u t g e r s . e d u 

Thi s pape r  report s th e result s o f  a n experimenta l 
microgeneti c stud y o f  childre n learnin g comple x knowledg e 
fro m tex t  an d experiments .  Th e purpos e o f  th e stud y wa s t o 
addres s eigh t  empirica l  issue s identifie d b y Chin n an d Brewe r 
(i n press )  a s fundamenta l  issue s tha t  shoul d b e addresse d b y 
any theor y o f  knowledg e acquisition :  (a )  Wha t  i s th e natur e 
of  th e knowledg e change ? (b )  Wha t  intermediat e stage s 
occu r  durin g knowledg e change ? (c )  Wha t  initiate s 
knowledg e change ? (d )  H o w d o differen t  subdomain s o f 
knowledg e interac t  durin g knowledg e change ? (e )  Wha t  i s 
th e fat e o f  th e ol d knowledg e an d th e ne w knowledg e afte r 
knowledg e chang e occurs ? (f )  Wha t  i s  th e relationshi p 
betwee n belie f  an d knowledge ? (g )  Wha t  change s i n meta -
awarenes s occu r  durin g knowledg e change ? (h )  Wha t  factor s 
influenc e th e answer s t o eac h o f  th e previou s issues ? Thes e 
issue s wer e addresse d i n a  stud y o f  middle-schoo l  student s 
leamin g abou t  molecule s an d chemica l  reactions . 

Method 

Many o f  th e eigh t  issue s liste d abov e ca n b e addresse d onl y 
wit h detaile d informatio n abou t  fine-grained,  moment-to -
moment  change s i n knowledg e ove r  a n extende d duration . 
Therefore ,  a  microgeneti c desig n wa s employed ,  i n whic h 
individua l  student s wer e studie d intensivel y fo r  abou t  1 1 t o 
15 hour s a s the y learne d abou t  molecule s an d chemica l 
reactions . 

I n th e study ,  6 1 sixth -  an d seventh-grader s participate d i n 
11 sessions ,  mos t  lastin g abou t  6 0 t o 8 0 minutes ,  i n whic h 
the y worke d on e o n on e wit h a n undergraduat e instructo r  a s 
the y learne d abou t  molecules ,  state s o f  matter ,  chemica l 
reactions ,  an d hea t  transfe r  firom  experiment s an d texts .  Th e 
instructor s guide d th e student s a s th e student s conducte d 
experiment s an d though t  ou t  lou d abou t  texts .  Th e 
instructor s als o aske d a  dens e arra y o f  question s designe d t o 
provid e a s complet e a  pictur e a s possibl e o f  children' s 
moment-to-momen t  an d day-to-da y change s i n knowledge . 
Ther e wa s als o a n experimenta l  manipulation .  Th e student s 
studie d eithe r  textboo k passage s o r  highl y explici t 
explanation s o f  matte r  an d chemica l  reactions . 

R e s u l t s 

Briefly ,  result s o n th e eigh t  empirica l  issue s ar e a s follows : 
(a )  Mos t  students '  preinstructiona l  knowledg e wa s 
fragmented ,  s o tha t  successfu l  learner s move d from 
fragmented  t o mor e structure d knowledge .  Successfu l 
student s als o underwen t  conceptua l  change ;  successfii l 
learner s move d from  th e vie w tha t  matte r  i s homogeneou s 
and continuou s t o a  compositiona l  vie w o f  matter ,  (b ) 
Preliminar y result s sugges t  tha t  simpl y readin g texts ,  rathe r 
tha n encounterin g anomalou s dat a o r  experiencin g impasses , 
was th e majo r  initiato r  o f  knowledg e change ,  (c )  Intensiv e 
analyse s o f  five  students '  dat a documente d a t  leas t  tw o 
distinc t  pattern s o f  movemen t  throug h intermediat e states . 
(d )  Prio r  backgroun d knowledg e an d prio r  domai n knowledg e 
interacte d i n comple x way s a s student s constructe d ne w 
knowledge ,  (e )  A  variet y o f  fate s o f  ol d an d ne w knowledg e 
wer e documente d i n th e five  students '  data .  Example s 
includ e forgettin g initia l  knowledg e an d replacin g i t  wit h 
ne w knowledge ,  reinterpretin g ol d knowledg e i n term s o f 
ne w knowledge ,  an d reinterpretin g ne w knowledg e i n term s 
of  ol d knowledge ,  (f )  Belie f  an d knowledg e appeare d t o 
m o ve i n loc k ste p fo r  mos t  o r  al l  o f  th e 6 1 students ; 
student s believe d whateve r  knowledg e the y wer e currenti y 
constructin g an d di d no t  construc t  separat e representation s o f 
a ne w theor y tha t  the y coul d compar e i n tot o wit h thei r  ol d 
theory ,  (g )  N o change s i n meta-awarenes s wer e found ,  (h ) 
Th e experimenta l  manipulatio n reveale d a  stron g advantag e 
fo r  explici t  explanations .  Student s w h o receive d explici t 
explanation s wer e muc h mor e successfu l  a t  constructin g a 
molecula r  understandin g o f  matter ,  states ,  chemica l 
reactions ,  an d hea t  transfe r  tha n wer e student s w h o receive d 
textboo k explanafions .  Multipl e explici t  explanation s (e.g. , 
highl y explici t  explanation s o f  thre e o r  fou r  chemica l 
reactions )  appea r  t o b e necessar y fo r  som e student s t o maste r 
ke y concepts .  Practica l  an d theoretica l  implication s o f  thes e 
findings  ar e discussed . 
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