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ABSTRACT 

Empirical data on students' science learning 

has demonstrate d tha t  learnin g scienc e i s a 

ver y complicate d an d fine-graine d process . 

Simpl e replacemen t  model s — destruc t  th e 

misconception ,  an d instruc t  th e targe t 

concep t  -  hav e faile d t o cop e wit h th e 

observatio n tha t  bot h state s o f  knowledg e 

ar e no t  imitary ,  monolithic ,  tightl y couple d 

systems .  A t  th e sam e time ,  expert-novic e 
researc h ha s produce d a  lon g lis t  o f  specifi c 

area s i n whic h student s an d scientist s ar e 

sai d t o fundamentall y differ ,  spannin g al l 

th e wa y fro m perceptio n t o metacognition . 

The dee p iron y i s tha t  Cognitiv e Scienc e 

research ,  whic h shoul d mak e instructio n 

easier ,  ha s i n fac t  expande d th e "grea t 

divide "  b y locatin g mor e an d mor e way s i n 

whic h student s an d scientist s differ . 

Time has come to articulate the 

commonaltie s amon g student s an d scientist s 

tha t  enabl e conceptua l  chang e t o occur . 

Student s an d scientist s hav e commonaltie s 

bot h i n cognitio n an d conversation . 

Researc h i n qualitativ e physic s an d 

epistemolog y i s providin g a n accoun t  o f 
physic s learnin g i n term s o f  re-usin g 

cognitiv e structure s availabl e t o bot h 

student s an d scientist s (i.e .  p-prim s an d 

qualitativ e cases) .  Socia l  studie s o f  scienc e 

sho w tha t  turn-takin g ca n allo w negotiatio n 

of  knowledge ,  bot h i n everyda y 

conversatio n an d i n th e laboratory .  Thi s 

pape r  discusse s researc h demonstratin g th e 

dee p compatibilit y  o f  cognitiv e an d 

conversationa l  accounts ,  an d thei r  potentia l 

symbiosi s a s a n accoun t  o f  conceptua l 

chang e i n students '  physic s learning .  I n 

particular ,  I  presen t  dat a fro m students '  us e 

of  a  compute r  simulation ,  "Th e Envisionin g 

Machine, "  whic h show s tha t  students ' 

conversationa l  an d cognitiv e processe s ca n 

operat e ove r  th e sam e basi c dat a ~ 

qualitativ e physic s knowledg e -  thereb y 

allowin g student s t o achiev e conceptua l 

chang e b y simultaneousl y exploitin g 

cognitiv e an d soda l  constraints . 
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