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T e a c h i n g Scienc e wi t h a  Chi ld-Focuse d Interne t  Resource : 

W h at  D o Teacher s N e e d t o K n o w ,  W h e r e D o T h e y Lear n It ,  a n d H o w 

D o e s I t  C h a n g e Thei r  Teach ing ? 

Karen L. Tonso and Nancy Butler Songer 

School  o f  Educatio n 
Universit y  o f  Colorad o a t  Boulde r 

Campus Bo x 24 9 
Boulder ,  C O 80309-024 9 

(303 )  492^68 1 
tonso@ucs u .Colorad o .ed u 

Abstract 

This research^ addresses the learning done 

by fift h an d sixt h grad e teacher s a s the y 

facilitat e a n innovativ e three-wee k uni t  o n 

weather ,  incorporatin g compu te r 

communication s fo r  informatio n researc h an d 

inter-classroo m informatio n exchang e betwee n 

distan t  studen t  groups .  Th e teacher s ma y b e 

situate d i n a  communit y o f  practic e wher e the y 

lear n abou t  compute r  us e i n regula r  classroom s 

whil e teaching .  Littl e researc h ha s bee n don e 

on teachers '  learnin g i n thes e type s o f  setting s 

and n o communitie s o f  practic e linke d b y 

compute r  network s hav e bee n reporte d i n th e 

educatio n researc h literature . 

Teachin g practice s an d learnin g wer e 

studied .  Bot h quasi-experimenta l  an d 

qualitativ e method s wer e employed .  T o 

discer n th e difference s i n teachin g practices , 

comparison s wer e mad e o f  videotape s take n i n 

classroom s wit h computer s an d other s without . 

Teache r  journals ,  questionnaires ,  an d telephon e 

interview s wer e employe d t o understan d 

problem s face d b y th e teachers ,  thei r  contact s 

^  Th e researc h reporte d i n thi s pape r  wa s 

supported ,  i n part ,  b y th e Nationa l  Scienc e 

Foundation ,  Application s o f  Advance d 

Technologie s # M D R 9253464 .  Opinion s 
expresse d ar e thos e o f  th e author s an d no t 

necessaril y  thos e o f  th e Foundation . 

Schoo l  o f  Educatio n 

Institut e o f  Cognitiv e Scienc e 

Universit y o f  Colorad o a t  Boulde r 

Campus Bo x 24 9 

Boulder ,  C O 80309-024 9 

(303 )  492-491 4 

songer@spot.colorado.ed u 

with experts, the problem resolution, and 

change s t o thei r  teachin g practice s du e t o bot h 

thei r  learnin g experience s an d t o th e 

innovation s o f  th e curriculum .  Wit h a  bette r 

understandin g o f  th e teachers '  learning ,  th e 

researc h tea m wil l  revis e futur e fiel d tests , 

anticipatin g teachers '  need s w h e n the y 

incorporat e compute r  telecommunicatio n 
technolog y i n innovativ e scienc e units . 

Introductio n 

There is currently a resurgence of interest 

i n situate d cognitio n i n educationa l  researc h 

(Brown ,  e t  al. ,  i n press) ,  becaus e ther e ar e 

feature s o f  communitie s o f  practic e tha t  ar e 

qualit y feature s tha t  mor e school-lik e learnin g 

experience s shoul d adopt .  A m o n g th e centra l 

tenet s o f  thi s philosoph y i s tha t  knowledg e i s 

not  stati c "furnitur e o f  th e mind "  (Hall ,  quote d 

i n Brown ,  e t  al. ,  i n press) ,  bu t  i s  situate d i n 
activity .  Lav e an d Wenge r  (1991 )  se e th e 

learnin g proces s no t  a s "th e acquisitio n o f 

propositiona l  knowledge, "  bu t  a s "certai n form s 

of  socia l  coparticipation "  (p .  14) .  "Learnin g ca n 

be viewe d a s a  specia l  typ e o f  socia l  practice " 

and "a s a  featur e o f  practice "  (Lav e &  Wenger , 
1991 ,  p .  18 ,  emphasi s i n th e original) .  Thei r 

communit y o f  practic e envision s " a se t  o f 

relation s amon g persons ,  activity ,  an d world , 
ove r  tim e an d i n relatio n wit h othe r  tangentia l 

and overlappin g communitie s o f  practice " 
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(Lav e &  Wenger ,  1991 ,  p .  98) .  Thus ,  learnin g 

occur s w h e n a  less-skille d member  o f  th e 

conununit y o f  practic e ( a newcomer )  i s engage d 

i n th e practice s o f  th e communit y an d i s guide d 

by a  more-skille d member  o f  th e communit y (a n 

old-timer) .  I n th e cas e o f  thi s study ,  th e 

activit y t o b e studie d wil l  b e teacher s learnin g 

h o w t o incorporat e compute r  communication s 

tool s i n regula r  fift h an d sixt h grad e classroom s 

as the y teac h weathe r  concepts .  Thoug h th e 

natur e o f  th e learnin g proces s engage d i n b y th e 

teacher s i s no t  clearl y understood ,  Turkl e (1984 ) 

suggest s tha t  learnin g t o us e computer s employ s 

more-experience d user s assistin g novic e user s t o 

maste r  routin e procedure s necessar y t o becom e a 

proficien t  user .  Thi s researc h wil l  attemp t  t o 

determin e i f  a  communit y o f  practic e exist s fo r 

th e teacher s t o lear n mor e abou t  compute r  us e 

and ,  i f  so ,  h o w i t  i s constituted . 

Most  o f  th e classroo m researc h i n 

educatio n dealin g wit h situate d cognitio n an d 

situate d learnin g ha s focuse d o n student s 

(Brown ,  i n press ;  Campione ,  i n press ;  Lave , 
1990 ;  Brown ,  e t  al. ,  1989 ;  Resnick ,  1987) .  Doyl e 

(1990 ,  p .  17 )  "suggest s th e nee d fo r  a  theor y o f 

teache r  educatio n tha t  addresse s bot h h o w 

teacher s lear n abou t  teachin g an d h o w 

knowledg e abou t  teachin g i s use d t o interpre t 

and solv e teachin g dilemmas. "  Th e researc h 

contemplate d b y thes e author s wil l  diverg e 

fro m th e student-focuse d researc h an d ente r 

relativel y uncharte d water s where ,  i n answe r 

t o Doyle' s cal l  fo r  researc h o n teache r 

education ,  th e teachers '  learnin g wil l  b e 

studie d (Remillard ,  1992 ;  Feiman-Nemse r  & 

Remillard ,  i n preparation ;  Resnick ,  1983) . 

Specifically ,  thi s researc h investigate s wha t 

teacher s lear n a s the y incorporat e compute r 

technolog y t o teac h a n innovativ e uni t  o n 

weathe r  i n fift h an d sixt h grad e scienc e classe s 

an d h o w thei r  learnin g experience s chang e 

thei r  teaching . 

grad e student s i n si x distan t  site s wil l  guid e 

student s workin g i n team s t o becom e expert s i n 

one o f  fiv e area s o f  study : 

-  cloud s an d humidity , 

-  environmenta l  concerns , 

-  precipitation , 

-  sever e weather ,  an d 

-  winds . 

Durin g th e thir d wee k o f  th e fiel d test , 

teacher s facilitate d thei r  students '  us e o f  th e 

Interne t  t o buil d o n thei r  loca l  expertis e 

throug h th e questionin g o f  othe r  studen t  group s 

at  distan t  site s an d th e answerin g o f  question s 

receive d fro m othe r  studen t  group s a t  distan t 

sites . 

The schoo l  site s ar e regula r  classroom s i n 

publi c school s withou t  an y unusua l  resources . 

The on e requiremen t  i s acces s t o a t  leas t  on e 

Macintos h compute r  wit h m o d e m capabilitie s 

fo r  compute r  communications .  Th e school s ar e 

diversel y situate d t o represen t  differen t 

studen t  population s an d weathe r  conditions : 

-  Mountai n Elementar y School ,  Mountain , 

CC)2 -  mountai n weather ; 

-  Fron t  Rang e Middl e School ,  Boulder ,  C O -

plains/fron t  rang e weather ; 

-  Navaj o Reservatio n School ,  Fou r 

Comers ,  A Z -  deser t  weather ; 

-  Florid a Middl e School ,  Tallahassee ,  F L -

tropica l  weathe r  nea r  th e sea ; 

-  Bron x Publi c School ,  N e w Yor k City ,  N Y -

northeaster n U .  S .  urba n 

weathe r  b y th e ocea n an d 

-  Australia n Middl e School ,  Melbourne , 

Australi a -  weathe r  i n th e souther n 

hemisphere . 

One o f  th e centra l  innovation s t o thi s weathe r 

uni t  i s  tha t  th e teacher s wil l  incorporat e 

compute r  communication s tool s s o student s wil l 

hav e acces s t o archiva l  resource s an d regiona l 

weathe r  experts.- ^ 

T h e Fiel d Tes t 

The fiel d test ,  whic h i s reporte d here , 

wil l  b e th e firs t  researc h cycl e i n a  three-yea r 

researc h progra m title d Kid s a s Globa l 

Scientists :  Th e Utilizatio n o f  th e Interne t  fo r 

Middl e Schoo l  Atmospheri c Scienc e (th e K G S 

project )  (Songer ,  1992) .  I n th e firs t  tw o week s o f 

th e uni t  o n weather ,  teacher s o f  fift h an d sixt h 

2 Pseudonym s ar e use d fo r  th e fiel d sit e schools . 

^  Songe r  researche s studen t  learnin g i n he r 

companio n articl e submitte d fo r  thi s conference . 
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Teache r  Learnin g Dtirin g th e Fiel d 

Tes t 

The research focused specifically on 

teacher s i n thre e o f  th e si x locations .  Sinc e i t 

i s  i n th e are a o f  compute r  communication s 

technolog y tha t  th e classroo m teacher s hav e 

th e leas t  training ,  w e hypothesiz e tha t  th e 

teacher s wil l  lear n no t  onl y abou t  incorporatin g 

th e compute r  technology ,  bu t  als o abou t  ho w t o 

get  exper t  advic e whe n the y nee d assistance . 

Thus ,  th e planne d stud y wil l  focu s o n h o w 

teacher s a t  Mountain ,  Boulde r  an d Fou r  Comer s 

lear n abou t  compute r  telecommunication s a s 

the y facilitat e us e o f  technolog y fo r 

informatio n researc h an d inter-classroo m 

informatio n exchang e durin g a  three-wee k 

scienc e unit . 

I n orde r  fo r  a  communit y o f  practic e t o 

exist ,  ther e mus t  b e "participatio n i n a n 

activit y syste m abou t  whic h participant s 

shar e understanding s concernin g wha t  the y ar e 

doing "  (Lav e &  Wenger ,  1991 ,  p .  94) .  Figur e 1 

shows h o w th e field-sit e participant s an d 
thei r  suppor t  team s ar e connecte d bot h i n perso n 

and vi a Internet . 

At  Boulde r  an d Fou r  Comers ,  th e classroo m 

teache r  work s wit h a  compute r  exper t  i n thei r 

buildin g t o incorporat e th e technolog y i n th e 

classroom .  I n addition ,  eac h classroo m teache r 

i s assigne d expert s i n meteorology ,  technology , 

and curriculu m aspect s o f  th e fiel d test .  O f  th e 

peopl e i n thi s web ,  w h o d o teacher s as k fo r 

hel p whe n resolvin g problem s o f  compute r 

implementatio n i n th e classroom ? Doe s th e 

resolutio n o f  thes e problem s sugges t  old-timer s 

assistin g newcomer s a s th e newcomer s mov e 

alon g a  learnin g trajectory ? H o w coul d th e 

weathe r  uni t  an d suppor t  material s b e 

organize d b y th e researc h tea m t o bette r 

facilitat e teachers '  learnin g abou t  compute r 

communication s tool s an d thei r  in-clas s use ? 

The focu s o f  th e researc h wil l  be : 

-  Wha t  th e teachin g practice s wer e use d t o 

incorporat e th e compute r  communication s 

technology ? 

-  Wha t  problem s di d th e teache r  encounte r 

w h en incorporatin g th e compute r 

communications ? 

-  Wha t  exper t  wa s contacte d fo r  wha t 

problems ? 

-  H o w wer e th e problem s resolved ? 
-  Wha t  change s di d th e teache r  mak e i n 

classroo m practice s a s a  resul t  o f  proble m 

resolution ? 

Fro m thes e genera l  questions ,  th e researc h 

investigate s i f  th e way s o f  resolvin g teachin g 

Figur e 1 .  Participant s i n th e fiel d tes t  showin g thei r  locatio n an d compute r 

telecommunication s connections . 
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dilemma s sugges t  a  communit y o f  practic e -  a s 

construe d b y Lav e &  Wenge r  -  requirin g old -

timers ,  newcomers ,  an d routin e practice s fo r 

movin g fro m novic e t o matur e identities . 

D a t a Collection ,  M e t h o d o l o g y a n d 

Analysi s 

Both quasi-experimental and qualitative 

method s wer e use d t o gathe r  dat a fro m th e 

fiel d test .  I n th e quasi-experimenta l  portion , 

th e Boulde r  teache r  i s bein g videotape d 

teachin g i n tw o differen t  classe s -  on e 

exjjerimenta l  an d on e control .  Th e sam e 

weathe r  uni t  i s  bein g taugh t  i n both ,  bu t  th e 

experimenta l  clas s use s variou s compute r 

technologie s an d th e contro l  doe s not .  B y 

comparin g th e videotape s fro m thes e classes , 

teachin g practice s fo r  incorporatin g th e 

compnite r  communication s tool s wer e discerned . 

Primaril y qualitativ e method s wer e use d 

t o collec t  writte n an d intervie w dat a abou t  th e 

teachers '  learnin g (Erickson ,  1986) .  Ove r  th e 

cours e o f  th e three-wee k fiel d test ,  th e thre e 

designate d teacher s kep t  journals ,  makin g a t 

leas t  twice-weekl y entries .  Th e journa l  entrie s 

wer e directed ,  tha t  i s  the y wil l  focu s o n th e 

problem s tha t  ar e identifie d "on-the-fly "  i n 

th e teachin g o f  th e unit ,  th e expert s contacted , 

th e proble m resolution ,  an d change s t o thei r 

teachin g practices .  A t  th e conclusio n o f  th e 

fiel d test ,  th e thre e teacher s wrot e answer s t o 

open-ende d question s probin g thei r  academi c 

background ,  teachin g experience ,  compute r 

exf>erience ,  contact s wit h experts ,  problem s 

encountered ,  proble m resolution ,  an d th e impac t 

of  th e learnin g o n th e teachers '  practice s i n 

thei r  classrooms .  Follow-u p telephon e 

interview s wer e use d t o clarif y th e open-ende d 

responses . 

T wo phase s o f  th e analysi s o f  th e writte n 

material s wer e don e (afte r  Eisenhart ,  1992) . 

First ,  th e dat a wa s analyze d usin g Spradley' s 

(1979 ,  1980 )  systemati c procedure s fo r  don\ai n 

analysi s an d va n Maanen' s (1988 )  mor e literar y 

idea s fo r  constructin g vignettes .  Second ,  a n 

analysi s o f  th e dat a locate d an d followe d 

pattern s i n th e wa y expertis e develope d an d 

was share d b y th e teacher .  Thes e analyse s 

m ay provid e enoug h informatio n t o determin e 

i f  a  communit y o f  practic e exists .  Wit h a n 

understandin g o f  th e teachers '  learning ,  th e 

researc h tea m i s prepare d t o revis e futur e fiel d 

tests ,  anticipatin g th e learnin g need s o f 

teacher s whe n the y incorporat e compute r 

communicatio n technolog y i n innovativ e unit s 

i n science . 

Researc h Result s 

Preliminary results indicate that a 

communit y o f  practic e exist s wherei n th e 

scienc e teacher ,  a  novic e compute r  user ,  learn s 

abou t  compute r  us e fro m more-experience d 

compute r  users .  Th e teache r  i n th e Boulde r 

schoo l  use s thre e resource s t o hel p resolv e 

problem s a s the y occu r  wit h th e compute r 

telecommunications : 

-  th e compute r  teache r  i n he r  schoo l  i n 

whose compute r  la b he r  clas s meet s t o us e 

computers , 

members o f  th e researc h tea m w h o hav e 

compute r  expertise ,  an d 

-  he r  student s w h o hav e compute r  expertis e 

and ,  mor e rarely ,  advance d studen t  user s 

w ho ar e no t  i n he r  class ,  bu t  w h o inhabi t 

th e la b durin g thei r  fre e time . 

The benefit s o f  teachin g i n thi s typ e o f 

environmen t  com e fro m th e stron g suppor t  o f  th e 

community .  Conside r  th e substantia l  risks  tha t 

a teache r  suc h a s th e Boulde r  middl e schoo l 

scienc e teache r  take s whe n teachin g a n 

innovativ e uni t  suc h a s th e on e employe d i n th e 

fiel d test .  Th e Boulde r  scienc e teache r  i s no t  a 

compute r  expert ;  yet ,  a t  ever y phas e o f  th e 

weathe r  unit ,  compute r  teleconununication s us e 

i s central .  Thi s i s th e teachin g equivalen t  o f  a 

circu s high-wir e ac t  workin g withou t  a  net . 

The teache r  prepare s carefull y fo r  eac h day' s 

lesson ,  bu t  no t  unti l  she ,  figurativel y sp>eaking , 

fall s  of f  th e hig h wir e an d land s i n th e ne t  doe s 

she kno w wit h certaint y tha t  a  ne t  exists .  Th e 

more-experience d compute r  user s i n he r 

communit y (students ,  researchers ,  an d compute r 

teacher )  creat e th e net ,  th e suppor t  an d 

guidance ,  t o mak e i t  possibl e fo r  th e scienc e 

teache r  t o teac h an d lear n simultaneously . 

Thi s i s on e o f  th e substantia l  change s i n 

th e teachin g practice s employe d t o teac h th e 

innovativ e weathe r  unit .  I n addition ,  th e 

scienc e teacher s ar e thinkin g abou t  way s t o 

"desig n in "  th e compute r  expertis e o f  thei r 

student s an d colleague s i n designin g othe r 

scienc e units .  Recognizin g th e expertis e o f  th e 
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student s implie s a  considerabl e shif t  i n th e 

balanc e o f  responsibilit y  fo r  th e teacher s an d 

students .  I n th e cas e o f  th e teacher s i n th e fiel d 

sites ,  teacher s ar e les s th e recognize d expert s o r 

dispenser s o f  knowledg e an d n^or e facilitators , 

sharin g responsibilit y  fo r  th e expertis e wit h 

th e students . 

Thi s sharin g o f  expertis e an d 

responsibilit y  i s  particularl y eviden t  i n th e 

experimenta l  classroom .  I n bot h contro l  an d 

exf)erimenta l  classrooms ,  th e teache r  guide s 

th e studen t  group s a s the y researc h thei r 

topics .  Student s i n th e contro l  classroo m us e 

traditiona l  librar y resources ,  a s wel l  a s phon e 

call s t o expert s (insuranc e agent s t o as k abou t 

th e financia l  impac t  o f  hail ,  weathe r  service s 

t o fin d weathe r  records ,  etc.) .  O n balance , 

student s i n th e exp>erimenta l  classroom s us e 

primaril y electroni c resources :  on-lin e weathe r 

services ,  e-mai l  "dialogues "  wit h 

meteorologists ,  on-lin e weathe r  map s an d 

satellit e images ,  an d e-mai l  "dialogues "  wit h 

student s a t  othe r  sites .  Durin g th e exchang e o f 

informatio n betwee n studen t  group s a t  differen t 

sites ,  th e teache r  guide s th e student s a s the y 

prepar e question s fo r  student s a t  othe r  site s an d 

as the y provid e answer s t o students '  question s 

fro m othe r  sites .  Her e th e teache r  i s teachin g 

her  student s t o us e student s a t  othe r  site s a s a 

resource ,  possibl y a  resourc e wit h mor e statu s 
tha n a n encyclopedi a o r  othe r  hard-cop y 

resource ,  certainl y a  resourc e whos e response s 

ar e more-narrowl y focused ,  an d henc e mor e 

relevan t  t o th e studen t  groups . 

Implication s fo r  C lassroo m Teacher s 

a n d Futur e Fiel d Test s 

The teachers' willingness to learn from the 
student s the y teac h an d fro m compute r  expert s 

was a  ke y elemen t  o f  th e succes s o f  th e 
innovativ e weathe r  unit .  A s Brown ,  e t  al .  (i n 

press )  foresaw ,  th e communit y o f  practic e 

model  (Lav e an d Wenger ,  1991 )  hold s th e 

possibilit y  o f  qualit y educationa l 

opportunities .  I n teachin g th e innovativ e 

weathe r  unit ,  teacher s wer e abl e t o teac h 

whil e learnin g whic h allowe d fo r  usin g 

classroo m curricul a tha t  doe s no t  depen d solel y 

on th e teachers '  expertise .  Thi s significantl y 

broaden s th e rang e o f  th e possibl e fo r  classroo m 

activities . 

I n addition ,  th e recognitio n o f  a  communit y 

of  practic e allow s th e researc h tea m t o provid e 

suppor t  material s tha t  facilitat e th e learnin g 

of  th e teacher .  Guideline s fo r  understandin g 

th e leve l  o f  compute r  expertis e i n th e classroo m 

wil l  b e adde d t o th e suppor t  material s fo r  th e 

nex t  fiel d test .  Also ,  informatio n abou t  thos e 

routin e procedure s neede d t o becom e a  proficien t 

compute r  use r  wil l  b e included . 
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