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C o n s t r u c t i n g a n E x p l a n a t i o n i n R e a l t i m e 

Ther e ar e no t  onl y difficultie s i n determinin g th e natur e o f 
physicists '  intellectua l  an d materia l  practices ,  bu t  ther e i s 
als o a  deart h o f  studie s abou t  individuals *  trajectorie s fro m 
thei r  first  encounte r  wit h schoo l  physic s activitie s t o compe -
ten t  practic e a s physicists ;  w e kno w littl e abou t  ho w an y 
understandin g o f  physic s arise s fro m students '  hands-o n ac -
tivitie s (Nersessian ,  1995) ;  an d w e kno w eve n les s ho w 
learnin g arise s i n realtim e (Rot h e t  al. ,  1997) .  Thi s i s  th e 
centra l  concer n o f  ou r  researc h agend a an d th e wor k presente d 
here .  W e focu s o n wha t  student s d o i n realtim e i n schoo l 
physic s laboratorie s t o (a )  understan d th e relationshi p be -
twee n actions ,  knowing ,  an d learnin g an d (b )  find  mor e de -
finitive  answer s abou t  th e pedagogi c valu e o f  laborator y 
work .  Situate d cognitio n (Agre ,  1993 )  an d activit y theoreti c 
frameworks  (Hutchins ,  1995 )  serve d a s referents  i n thi s 
study .  Th e cas e stud y presente d her e i s  base d o n dat a col -
lecte d durin g th e teachin g o f  a n experimenta l  curriculu m o n 
th e limite d predictabilit y  o f  non-Unea r  system s i n a  German . 
academically-streame d Grad e 1 0 physic s class .  Th e dat a cor -
pus includes :  videotape s o f  3  studen t  group s durin g 8  les -
sons ,  interview s wit h 1 2 students ,  a  pretest ,  an d students ' 
noteboo k entrie s durin g th e uni t  complete d th e dat a corpus . 
We conducte d ou r  dat a analsyi s accordin g t o precept s o f  In -
teraction ,  discours e analysis ,  an d Situatio n Theor y 

Our  fundamenta l  concer n i s wit h processe s b y mean s o f 
whic h particula r  studen t  explanation s aris e from  activity .  T o 
understan d ho w student s cam e t o kno w physics ,  w e neede d 
t o understan d th e trajectorie s students '  activitie s (an d associ -
ate d conversations )  too k i n rea l  time .  Whil e ther e wer e varia -
tion s betwee n th e particular s o f  th e explanation s tha t  variou s 
group s construct ,  ther e ar e som e structura l  feature s c o m m o n 
wit h othe r  student s an d settings . 

I n th e cours e o f  th e event s described ,  a  grou p o f  five  girl s 
constructe d a n explanatio n wh y th e magneti c pendulu m 
coul d no t  m o v e alon g th e bisecto r  betwee n tw o magnets . 
Accordin g t o th e students ,  th e magneti c pendulu m coul d no t 
indefinitel y swin g bac k an d fort h i n th e sam e plane ,  bu t  wa s 
defiecte d o f  it s  pat h becaus e o f  th e earth' s rotation .  Ou r  cas e 
stud y show s ho w thi s explanatio n emerge d fro m th e interac -
tio n o f  goal ,  drawing s provide d b y th e teacher ,  histor y o f 

students '  conversation ,  an d students '  prio r  embodie d experi -
ence .  Usin g th e apparatu s o f  Situatio n Theor y (Devli n & 
Rosenberg ,  1996) ,  w e provid e a  detaile d descriptio n o f  stu -
dents '  activitie s an d th e learnin g whic h evolve d fro m i t 

We bega n thi s stud y b y askin g tw o questions ,  "Wha t  i s 
th e relationship  betwee n students '  action s an d thei r  learn -
ing? "  an d "Wha t  i s th e pedagogi c valu e o f  hands-o n activi -
ties? "  Thi s cas e stud y documente d ho w student s structur e 
thei r  experience ,  ho w ne w descriptor s aris e fro m an d ar e 
grounde d i n interaction s wit h socia l  an d materia l  worlds ,  an d 
ho w students '  observationa l  an d theoretica l  languag e devel -
ops from  grou p activitie s an d a t  th e classroo m level .  Be -
caus e student s brin g wit h the m previou s experiences ,  im -
ages ,  an d discourse s t o structur e ne w experiences ,  differen t 
structuring s o f  th e experientia l  an d perceptua l  fields,  an d th e 
related  theoretica l  description s ar e differen t  Fro m th e interac -
tion s emerg e ne w description s an d understanding s wit h 
sometime s surprisin g an d unpredictabl e twists .  W e sugges t 
tha t  thes e kin d o f  learnin g path s ar e th e signal s t o b e ac -
counte d fo r  i n the(vetica l  model s o f  real-time  studen t  activit y 
rathe r  tha n unwante d noise .  Bette r  understanding s o f  th e 
course s students '  activitie s tak e i n rea l  tim e ar e neede d befor e 
"better "  curricul a ca n b e designed . 
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