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Abstrac t 

We have been studying collaboration in the context of 
childre n conductin g scienc e investigation s i n Britis h 
primar y classrooms .  Th e classroo m i s th e sit e o f  actio n 
wher e learnin g occur s an d i t  i s  th e teache r  wh o play s th e 
key rol e i n manipulatin g th e learnin g environmen t  an d 
selectin g an d structurin g task s t o achiev e th e bes t 
learnin g effec t  fo r  al l  children .  I n thi s pape r  w e describ e 
our  genera l  approac h an d focu s i n particula r  o n th e dat a 
we collec t  t o explor e ho w children' s conceptua l 
understandin g o f  evaporatio n progresses .  Th e pape r 
highlight s som e o f  th e message s emergin g abou t  ho w 
collaboratio n ca n sometime s enhanc e learning ,  an d 
sometime s thwar t  it . 

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

Collaboration is a key fact of school life for primary 
childre n (age d 5 - 1 2 year s old )  i n th e U K .  W e hav e bee n 
studyin g h o w suc h collaboratio n mediate s th e scienc e 
learnin g o f  childre n o f  a  rang e o f  age s workin g i n group s 
i n a  variet y o f  classe s i n a  numbe r  o f  primar y school s a s 
par t  o f  th e Collaborativ e Learnin g i n Primar y Scienc e 
(CLAPS)  project .  S o m e othe r  worker s (e.g .  H o w e ,  1992 ) 
use a  laborator y settin g an d stud y children' s performanc e 
on scienc e task s separat e fro m specifi c  topic s bein g 
studie d b y th e childre n i n thei r  norma l  clas s work .  I t  i s 
ver y importan t  i n ou r  vie w tha t  ou r  researc h i s base d i n 
th e classroom .  Ther e ar e tw o reason s fo r  this -  on e th e 
influenc e o f  contex t  o n learnin g an d th e othe r  tha t  th e 
comple x phenomeno n w e wis h t o understan d onl y occur s 
i n th e classroom .  Artificia l  context s onl y replicat e aspect s 
of  thi s phenomeno n divorce d fro m th e mediatin g 
influence s o f  teachers '  an d childrens '  agendas . 

The cor e o f  thi s stud y involve s videoin g childre n an d 
teacher s a t  wor k i n th e classroo m o n investigativ e scienc e 
tasks .  T o complemen t  thi s observation ,  a  rang e o f 
interview s o f  teacher s an d childre n an d probe s o f  cognitiv e 
and affectiv e outcome s o f  th e grou p wor k wer e conducted . 
We hav e carrie d ou t  studie s i n fou r  schools .  Childre n age d 
from  8  t o 1 2 year s hav e bee n observed .  Th e situation s 
observe d rang e fro m a  singl e grou p i n on e session ,  i.e .  a 
snapsho t  o f  collaborativ e learning ,  t o mor e extende d 
observation s o f  group s lastin g a  numbe r  o f  weeks .  W e 

use d radi o microphone s wit h targe t  group s o f  childre n 
identifie d b y th e teache r  a s collaboratin g wel l  an d 
develope d an d use d som e questionnaire s an d intervie w 
schedule s wit h childre n an d teacher s whic h focu s o n thei r 
view s o f  scienc e learning ,  th e rol e o f  grou p wor k an d 
pupi l  attitude s t o it .  Thi s pape r  concentrate s o n a n accoun t 
of  certai n feature s o f  a  par t  o f  on e cas e stud y o f  yea r  5 
childre n ( 8 an d 9  -year-olds) ,  studyin g evaporation .  Thi s 
approac h t o studyin g knowledg e aquisitio n i n authenti c 
context s result s i n ric h dat a an d i s  simila r  t o tha t 
advocated  b y Brown ,  1992 .  It s distinctiv e featur e lie s i n 
th e approac h require d t o captur e th e effect s o f  th e 
distinctiv e investigativ e curriculu m involvin g childre n i n 
practica l  scienc e activitie s i n U K schools . 

Th e focu s o n investigativ e learnin g i n scienc e i n th e 
U K school s ha s it s root s i n th e researc h o f  th e influentia l 
Assessmen t  o f  Performanc e Unit' s  scienc e projec t  whic h 
identifie d practica l  scienc e investigativ e activit y a s th e 
synthesi s o f  scientifi c  skills ,  processes ,  procedure s an d 
concept s (se e e.g .  Murph y &  Scanlon ,  1993) .  Variable -
base d practica l  investigation s hel p childre n develo p thei r 
scientifi c  knowledg e an d understandin g an d engag e the m i n 
authenti c activit y (se e e.g .  Brow n e t  al ,  1989 )  whic h lead s 
t o a n understandin g o f  scientifi c  evidence .  A s childre n 
engag e i n investigativ e tasks ,  the y us e an d develo p bot h 
thei r  conceptua l  an d procedura l  understandin g (Got t  & 
Murphy ,  1987) ,  s o i t  i s  necessar y w h e n examinin g 
childre n collaboratin g o n th e task s describe d belo w t o 
conside r  thei r  procedura l  competenc y i n orde r  t o full y 
understan d thei r  conceptua l  development .  So ,  i n wha t 
follow s w e describ e bot h th e outcome s i n term s o f 
conceptua l  understandin g an d th e probe s use d t o elici t 
procedura l  competency . 

Learning about Evaporation 

The work on evaporation occupied the middle two weeks 
of  a  seve n wee k cas e stud y o n th e topi c o f  water .  I n ou r 
first  observation s o f  thi s class ,  th e teache r  ha d switche d 
th e compositio n o f  th e group s o n a  wee k b y wee k basis . 
For  th e wor k o n water ,  tw o group s wer e selecte d b y th e 
teache r  t o wor k togethe r  throughou t  th e period ,  partl y 
becaus e o f  hi s concer n tha t  mixe d gende r  group s shoul d 
develo p way s o f  workin g together ,  an d partl y because , 
havin g trie d a  variet y o f  grouping s th e teache r  fel t 

295 

http://ac.uk


confiden t  i n hi s knowledg e o f  th e individua l  children' s 
strength s an d weaknesses .  Th e targe t  group s wer e Grou p 
1,  a  grou p o f  thre e children ,  tw o boy s an d on e girl ,  an d 
Grou p 2 ,  a  grou p o f  fou r  children ,  tw o boy s an d girls . 

Data Collected. The data collected about the teacher's 
and th e children' s view s an d attitude s i s extensive .  Fo r  thi s 
paper ,  w e focu s o n th e specifi c  probe s use d t o ascertai n 
th e teacher' s approac h an d th e children' s conceptua l 
understandin g i n relatio n t o evaporatio n an d view s o f 
grou p work .  I n collectin g th e dat a abou t  children' s 
understandin g w e adop t  a  specifi c  approach .  First ,  w e us e 
th e teacher' s source s o f  information-i n thi s cas e children' s 
annotate d drawing s an d accompanyin g discussion s o f  the m 
-  togethe r  wit h th e dialogu e betwee n childre n a s the y pla n 
thei r  investigatio n o f  th e phenomeno n an d carr y i t  out , 
and teacher' s an d childrens '  account s o f  th e outcome s o f 
th e investigations .  Secondly ,  w e collec t  informatio n 
independentl y t o elaborat e th e classroo m base d source s o f 
data .  Thes e independen t  observation s includ e a  simpl e 
prob e prio r  t o th e investigatio n involvin g a  relate d 
activit y whic h demonstrate s th e phenomenon .  I n thi s cas e 
we use d a  we t  han d prin t  o n a  pape r  towe l  whic h th e 
childre n wer e aske d t o observ e ove r  a  perio d o f  tim e a s th e 
towe l  drie d (Russel l  an d Watt ,  1990) .  Th e children' s 
explanation s o f  th e phenomeno n wer e recorde d an d probe d 
t o se e i f  the y linke d thei r  initia l  understandin g o f 
evaporatio n t o thi s ne w context .  Afte r  th e childre n ha d 
complete d thei r  investigatio n w e probe d i n recorde d 
interview s wha t  thei r  hypothese s were ,  wha t  the y foun d 
out  an d wha t  the y n o w understoo d abou t  th e proces s o f 
evaporation .  A t  thi s poin t  w e als o returne d t o th e 
children' s annotate d diagram s an d questione d whethe r  dies e 
n o w represente d thei r  thinkin g an d discusse d agai n th e 
'handprint '  phenomenon .  Th e fina l  dat a collectio n occure d 
severa l  week s afte r  th e completio n o f  th e overal l  wor k o n 
water .  I n thi s delaye d probe ,  w e looke d i n particula r  a t 
whethe r  childre n ca n appl y thei r  understandin g o f 
evaporatio n t o n e w contexts .  Fo r  thes e reason s w e 
supplie d the m wit h clothe s whic h wer e we t  a s the y ha d 
jus t  bee n washe d an d aske d fo r  explanation s o f  h o w 
clothe s dr y an d an d th e factor s tha t  influenc e this . 
Evaporatio n i s no t  mentione d a t  thi s point .  Afte r  this ,  w e 
aske d childre n t o writ e an d dra w abou t  evaporation . 
Finally ,  w e use d a  serie s o f  photograph s o f  everyda y 
phenomen a wher e evaporatio n i s involve d t o prob e furthe r 
children' s thinking . 

The Teacher's View of the Investigations. W e 
interviewe d th e teache r  abou t  hi s approac h t o scienc e 
generally ,  hi s approac h t o specifi c  tasks ,  hi s view s o f 
what  woul d b e achieve d b y th e childre n an d h o w th e wor k 
turne d out .  W e als o aske d abou t  hi s reason s fo r  groupin g 
childre n an d hi s view s o n h o w th e group' s wor k ha d 
progressed .  Hi s tacti c wa s t o grou p childre n wit h simila r 
ideas .  W h e n aske d abou t  wh y h e di d thi s h e said : 

becaus e the n the y wil l  b e doin g wha t  scientist s d o 
reall y basicall y whic h i s tes t  thei r  ow n idea s t o se e 
i f  the y ar e vali d rathe r  than ,  say ,  giv e a  genera l 
questio n t o th e whol e clas s wher e everyon e 
investigate s th e sam e thin g regardles s o f  thei r 
conceptua l  understanding . 

T h e Investigations .  Grou p 1  investigate d wha t 

happene d whe n container s wer e pu t  i n ho t  an d col d places . 
I n th e word s o f  on e gir l  i n th e grou p (IG) : 

We put a container into an incubator that was hot 
an d on e containe r  o f  wate r  int o a  fridg e .. .  W e 
though t  th e on e o n th e fridg e woul d evaporat e th e 
quickes t  bu t  afte r  w e don e th e tes t  an d w e wer e hal f 
way throug h i t  w e though t  o h n o whe n puddle s ar e 
out  i n th e roa d an d it' s  sunn y the y dr y u p an d the y 
evaporat e quicke r  bu t  w e couldn' t  sto p anythin g 
the n becaus e th e tes t  wa s carryin g o n ? 

The children's accounts of their expectations differ 
slightly ,  bu t  al l  mentio n th e fac t  tha t  originall y the y 
intende d t o stud y th e effec t  o f  moistur e o n th e rat e o f 
evaporation .  Thi s extrac t  from  th e conversatio n betwee n 
interviewe r  an d th e gir l  quote d abov e show s th e rol e 
playe d b y moistur e i n he r  thinkin g abou t  evaporation . 

Interviewer:Can you remember your original ideas 
the n abou t  wh y th e fridg e woul d b e quicke r 

IG Em., because it had less moisture in there 
and ther e wa s mor e roo m fo r  i t  t o g o u p int o 

Int: Less moisture in the fridge so more room for 
th e wate r  i n 

IG And then we thought if there wasn't as much 
moistur e i n ther e an d ther e wasn' t  an y moistur e 
goin g u p the n nothin g wa s evaporatin g 

This notion of the influence of moisture does reappear in 
thei r  discussio n o f  results . 

I n thi s classroom ,  a  particula r  focu s wa s mad e o f 
childre n decidin g fo r  themselve s wha t  feature s t o 
investigate .  Howeve r  th e teache r  mad e stron g suggestion s 
abou t  th e importanc e o f  th e variabl e surfac e are a whic h 
was take n u p b y on e o f  th e targe t  group s (Grou p 2) .  The y 
decide d t o find  ou t  whic h container s los t  th e mos t  amoun t 
of  water ,  comparin g a  numbe r  o f  roun d container s o f 
varyin g height s an d surfac e areas .  A s a  bo y from  grou p 2 , 
2 B describe s 

We expected that the biggest one would lose the 
most  amoun t  o f  water.. .  Becaus e it' s  go t  a  bigge r 
surfac e are a 
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However ,  th e experimen t  hi t  a  sna g becaus e th e container s 
wer e place d i n a  greenhouse ,  an d anothe r  clas s watere d th e 
plants . 

The teache r  commente d later; /  kne w thi s woul d happe n 
.. .  s o I  wa s goin g t o le t  the m trac k thei r  resul t  an d se e i f 
the y actuall y notice d somethin g wa s wron g .. .  bu t  th e 
goo d thin g abou t  tha t  wa s the y decide d t o star t  again' . 

I n fac t  h e ha d switche d hi s intention s fo r  th e activit y 
hopin g tha t  thes e childre n wer e learnin g som e usefu l 
lesson s abou t  scientifi c  procedures .  Thi s provide s 
interestin g evidenc e abou t  th e potentia l  o f  a n investigatio n 
t o progres s children' s conceptua l  understanding .  T o 
understan d h o w surfac e are a affect s evaporatio n i s a 
comple x ide a beyon d mos t  childre n o f  thi s age .  A t  n o 
poin t  d o th e childre n i n grou p 2  refe r  t o surfac e are a i n 
thei r  late r  account s o f  evaporation .  Furthermore ,  th e 
teache r  switche s t o a  procedura l  focu s whic h influence s hi s 
late r  interaction s wit h them . 

Bot h group s o f  childre n planne d thei r  investigatio n an d 
the n carrie d i t  ou t  ove r  a  numbe r  o f  sessions ,  producin g a 
repor t  o f  wha t  the y foun d ou t  a t  a  grou p feedbac k session . 

Group Influences. There were a number of differences 
i n th e wa y tha t  th e tw o group s approache d an d reacte d t o 
th e tasks .  On e ke y differenc e wa s di e amoun t  o f  agreemen t 
abou t  wha t  woul d b e th e outcom e o f  thei r  investigations . 
Grou p 1  share d th e hypothesi s tha t  hea t  woul d alte r  th e 
rat e o f  evaporation ^  However ,  the y ha d differin g view s 
abou t  effect s o f  humidit y e.g .  th e boy s fel t  lo w humidit y 
woul d enabl e mor e wate r  t o evaporate ,  whil e th e gir l  fel t 
th e opposit e an d the y argue d thi s through .  I n thi s case ,  th e 
differenc e di d no t  alte r  thei r  abilit y  t o desig n togethe r  a n 
investigatio n t o hel p the m explor e th e issue ,  the y stil l 
share d a  c o m m o n tas k an d ha d develope d individua l  view s 
of  it .  The y di d howeve r  refe r  i n differen t  way s t o thei r 
origina l  idea s abou t  th e rol e o f  moisture .  I n Grou p 2 ,  i n 
contrast ,  al l  th e childre n share d th e hypothesi s tha t  wate r 
fro m th e wide r  containe r  woul d evaporat e mor e quickl y 
but  i t  wa s a  hypothesi s provide d b y th e teacher .  I t  i s  als o 
unclea r  t o wha t  exten t  th e childre n coul d understan d th e 
surfac e are a a s thei r  origina l  idea s an d discussio n di d no t 
tak e an y accoun t  o f  it .  I n contrast ,  th e 'sun '  ha d feature d 
strongl y i n mos t  children' s prio r  explanations . 

Othe r  difference s betwee n th e group s wa s tha t  grou p 1 
i n th e pas t  ha d experience d mor e conflic t  betwee n grou p 
members.  I n fact ,  i n a  prio r  investigation ,  th e grou p ha d 
experience d enormou s difficult y du e t o differin g 
perception s o f  wha t  th e tas k se t  implie d fo r  th e desig n o f 
an activit y (se e Murph y e t  al. ,  199 4 fo r  a n account) .  A s a 
consequenc e the y argue d throug h thei r  individua l  view s o f 
th e tas k an d wer e continuall y attemptin g t o mak e explici t 
thei r  thinking . 

Outcomes. We used previous research into children's 
idea s abou t  evaporatio n t o infor m ou r  analysi s (Russel l 
and Watt ,  1990) .  Th e categorie s use d t o classif y children' s 
response s include d th e vocabular y use d (e.g .  whethe r  th e 
wor d evaporate d wa s used ,  o r  som e othe r  lik e disappeared , 

gone ,  dissolves ,  soake d in ,  pulled ,  drie s up) ,  th e locatio n 
of  th e wate r  transfe r  (t o air ,  t o sky ,  t o cloth,l o clouds,t o 
sun ,  t o ground) ,  th e agen t  o f  chang e (e.g .  heat ,  sun ,  wind , 
gravity) ,  view s abou t  th e reversibilit y  o f  th e proces s (a s i n 
rain ,  a s i n condensation) ,  th e physica l  stat e th e wate r  i s 
sai d t o hav e (e.g .  whethe r  i t  ha s disappeared ,  o r  turne d 
int o wate r  vapou r  ) ,  an d th e natur e o f  th e transformatio n 
involve d (e.g .  n o conservation ,  chang e o f  location ,  chang e 
of  locatio n plu s physica l  change) .  Beveridg e (1985 ) 
report s tha t  children' s prio r  conception s o f  evaporatio n ar e 
resistan t  t o chang e o n instruction .  Levin s (1992 ) 
suggeste d tha t  i t  i s  necessar y t o stud y th e instructiona l  an d 
developmenta l  sequenc e furthe r  t o properl y understan d h o w 
childre n develo p thes e concepts.W e constructe d learnin g 
trajectorie s fo r  eac h chil d i n term s o f  th e informatio n 
elicite d a t  eac h stag e o f  th e cas e study .  Thes e sho w wha t 
progres s eac h chil d ha d mad e a t  eac h stage . 

We focu s first  o n th e view s o f  on e chil d firom  grou p 1 
(IB )  a t  eac h stag e o f  th e dat a collection ,  an d Figur e 1 
show s hi s descriptio n o f  evaporation .  Befor e th e 
investigation ,  whe n discussin g th e han d print ,  h e ha d th e 
ide a tha t  th e wate r  woul d hav e gon e bot h int o th e ai r  an d 
int o th e cloth .  H e the n too k par t  i n th e investigatio n 
lookin g a t  th e influenc e o f  hea t  i n th e proces s o f 
evaporation .  B y th e delaye d pos t  experimen t  prob e h e wa s 
abl e t o discus s evaporatio n i n th e followin g terms :  We/ / 
first  i t  lik e get s s o ho t  an d i t  turn s int o wate r  vapour. ,  ye s 
i t  jus t  lik e .. .  th e su n make s i t  stea m an d th e stea m i s lik e 
wate r  vapou r  s o the n i t  goe s up ,  rise s int o th e cloud s an d 
the n yo u ge t  rai n again . 

Figur e 1  a ;  Drawing s o f  evaporatio n mad e b y a 
boy i n grou p 1  befor e conductin g th e 

investigatio n (IB ) 
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Figur e 1  b :  Writin g o n evaporatio n b y a  bo y i n 
grou p 1  afte r  conductin g th e investigatio n (IB ) 

This child was also able to understand that evaporation 
coul d occu r  i n a  rang e o f  circumstances .  Fo r  example ,  h e 
was abl e t o sa y tha t  a  perso n perspirin g wa s a  cas e o f 
evaporatio n fro m th e skin' s surface .  H e als o unprompte d 
bega n t o speculat e o n th e lin k betwee n evaporatio n an d 
dissolving . 

Th e constructio n o f  learnin g trajectorie s fo r  eac h chil d 
made heav y us e o f  dat a lik e th e extrac t  quote d above .  Th e 
rang e o f  dat a collecte d i s wid e an d interpretatio n o f  it ,  a s i t 
must  alway s be ,  i s subjective .  However ,  w e hav e th e 
benefi t  o f  triangulatio n fro m informatio n fro m mor e tha n 
on e sourc e t o ai d u s i n th e interpretation .  I n thes e 
trajectories ,  w e find  som e suppor t  fo r  th e Piagetia n pictur e 
(1974 )  of'th e pathwa y whic h lead s fro m th e child' s refusa l 
t o accep t  an y 'passag e o f  matter' ,  t o a n intuitiv e chang e o f 
state ,  an d finally  t o th e leve l  i n whic h childre n describe d 
stea m a s tin y "piece s o f  water "  '  (Levins ,  1992 ,  p .  263 ) 
By constructin g suc h learnin g trajectorie s fo r  al l  th e targe t 
pupil s w e begi n t o buil d u p a  pictur e o f  th e overal l  resul t 
of  th e children' s investigation s o f  evaporation . 

For  a  chil d i n grou p 2 ,  however ,  (2G )  investigatin g 
surfac e are a progres s wa s limited .  Fo r  thi s chil d th e wate r 
i n th e pape r  han d towe l  drie d u p bu t  ha d 'gon e bac k ont o 
th e pape r  an d the n it s jus t  staye d ther e .. .  bu t  it s al l  drie d 
up. '  W h e n aske d agai n abou t  th e wate r  afte r  he r 
investigatio n o f  evaporatio n sh e repeate d tha t  'i t  [th e 
water ]  drie s u p insid e th e paper. '  Thi s child' s initia l  vie w 
of  evaporatio n (show n i n Figur e 2a )  wa s ver y simila r  t o 
her  final  drawin g o f  th e proces s sh e provide d i n th e delaye d 
pos t  prob e (show n i n Figur e 2b) . 

- ^ q f E C ^ S ^ 
ui*ns .  W « i  :̂̂'J -  u>oC4( < iffVl« . 

S . i ^ 

Sr^o . 

\  \ 
V 

Figur e 2  a :  Drawing s o f  evaporatio n m a d e b y a  gir l  i n 
grou p 2  ( 2 G )  befor e conductin g th e investigatio n 
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Figur e 2  b :  Drawing s o f  evaporatio n mad e b y a  gir l  i n 
grou p 2  (2G )  afte r  conductin g th e investigatio n 

When asked about washing drying she replied. 

Int: So when the washing dries where do you 
thin k th e wate r  goes ? 

2 G E m ,  jus t  thin k i t  wil l  evaporat e o 

Int :  Yo u thin k i t  wil t  evaporate ,  s o whe n th e 
wate r  evaporate s wher e d o yo u thin k i t  goe s 

2G It goes up into the sun and then into the 
sea 

For others in this group, the investigations had 
produce d mor e tangibl e outcomes . 

It  i s  no t  possibl e t o conclud e tha t  i t  wa s th e influenc e 
of  th e particula r  investigatio n performe d b y a n individua l 
chil d whic h change d thei r  view s o n evaporation ,  becaus e 
the y wil l  hea r  account s o f  othe r  children' s result s o f  thei r 
mvestigation s an d hea r  an d se e thing s outsid e th e 
classroo m whic h the y tr y t o interpre t  i n term s o f  thei r 
curren t  conceptua l  framework .  However ,  ou r  evidenc e 
suggest s tha t  mos t  childre n mad e som e progres s (Scanlo n 

et  al. ,  1995) .  Th e mos t  marke d progres s wa s fo r  grou p 1 
w ho explore d thei r  o w n perceptio n o f  th e task .  O u r  initia l 
analysi s suggest s tha t  progres s i s affecte d b y th e leve l  o f 
tas k engagemen t  whic h ca n b e influence d b y th e grou p 
composition .  I n th e cas e o f  grou p 1  th e childre n ha d 
stron g view s whic h the y argue d through .  I t  i s  als o notabl e 
tha t  marke d progres s wa s mad e betwee n th e pos t  prob e an d 
th e delaye d pos t  probe .  Thi s i s i n lin e wit h finding s b y 
H o we (1992 )  an d Scanlo n e t  al .  (1993 )  whic h sugges t  tha t 
th e result s o f  collaborativ e activit y i n scienc e ofte n appea r 
later . 

Conclusion and Discussion 

By combining observational data from the groups at work, 
intervie w dat a fro m childre n an d teacher s abou t  thei r 
intention s an d action s an d probe s o f  conceptua l  an d 
procedura l  understandin g w e ca n buil d u p ric h picture s o f 
h o w grou p compositio n influence s th e grou p proces s an d 
h o w thi s i n tur n influence s th e learnin g o f  individua l 
children .  W e hav e illustrate d h o w dat a o f  a  variet y o f  type s 
i s necessar y t o c o m e t o a n understandin g o f  th e w a y 
teache r  intention s fo r  th e activitie s ar e develope d an d als o 
th e wa y i n whic h investigation s impac t  o n children' s 
developin g ideas .  I t  i s  ou r  intentio n t o refin e suc h 
account s a s thes e t o enabl e u s t o bette r  understan d th e 
ways i n whic h classroo m conducte d scienc e investigation s 
ca n ai d learning ,  an d th e influenc e o f  grou p processe s o n 
this . 

A ke y aspec t  o f  thos e grou p processe s i s th e effec t  the y 
hav e o n th e tas k childre n agree  t o pursu e an d thei r 
individua l  engagemen t  wit h it .  Ou r  finding s sugges t  tha t 
conflic t  play s a  comple x rol e i n children' s learnin g i n 
groups .  W e hav e see n example s o f  children' s behaviou r 
whic h suggest s tha t  conflict ,  eithe r  betwee n grou p 
members abou t  wha t  outcom e i s expected ,  o r  abou t  h o w 
t o pla n o r  conduc t  a n in.estigatio n ca n engende r  tas k 
engagement .  I n relatio n t o th e wor k o n evaporation ,  on e 
grou p disagree d abou t  thei r  expectation s o n th e influenc e 
of  hea t  becaus e o f  conflictin g view s abou t  th e rol e o f 
humidit y i n th e process .  I n th e pos t  investigatio n 
interview s on e chil d remembere d th e outcom e an d he r 
surpris e a t  it ,  ye t  anothe r  declare d tha t  al l  tha t  ha d 
happene d wa s wha t  h e expected .  I n thi s cas e th e conflic t  i n 
view s seeme d t o b e beneficial ,  enhancin g children' s 
engagemen t  bot h wit h th e tas k an d th e phenomeno n o f 
evaporation .  Sometime s conceptua l  conflic t  ca n b e les s 
beneficial .  W e hav e see n occasion s i n othe r  scienc e 
lesson s wher e disagreement s i n group s hav e compromise d 
th e conduc t  o f  th e investigation .  Also ,  perception s o f  th e 
task s se t  ca n var y amon g member s o f  group s s o tha t 
progres s i s difficul t  (se e Scanlo n e t  al. ,  199 4 an d Murph y 
et  al. ,  199 4 fo r  a n accoun t  o f  this. ) 

Our  observation s confir m th e enormou s influenc e o f  th e 
teache r  i n mediatin g investigativ e wor k i n science .  Th e 
way i n whic h teacher s selec t  an d resourc e tasks ,  monito r 
progres s an d facilitat e children' s collaboratio n i s o f  ke y 
importance .  W e wer e intereste d i n th e wa y tha t  th e teache r 
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i n th e evaporatio n cas e stud y shifte d hi s focu s toward s 
procedura l  matters ,  an d fel t  th e nee d t o impor t  certai n 
variable s fo r  th e childre n t o study ,  du e t o a n uneas e i n th e 
th e distanc e neede d t o trave l  t o w ^ s th e accepte d scientifl c 
view .  Teacher s i n genera l  valu e grou p work .  W e ar e 
consciou s tha t  thi s i s ofte n fo r  th e developmen t  o f  socia l 
skill s  rathe r  tha n th e specifi c  scienc e outcomes . 

Th e natur e o f  collaboratio n o n primar y scienc e 
investigation s i n classroom s i s no t  clearl y deflne d an d 
subjec t  t o a  numbe r  o f  influences .  W e hav e observe d thre e 
aspect s i n particula r  tha t  see m t o matter .  Thes e ar e tha t 
participant s (bot h pupil s an d teacher )  hav e a  share d tas k 
and hav e develope d a n explici t  individua l  vie w o f  i t  i n 
relatio n t o thei r  o w n thinkin g abou t  th e concept s 
involved ;  tha t  participant s hav e agree d plan s fo r  th e 
investigatio n an d ar e awar e o f  th e consequence s o f  thei r 
decisions ;  an d tha t  the y develo p way s o f  managin g 
conflic t  ove r  h o w t o proceed .  W e hav e see n i n th e 
evaporatio n cas e stud y tha t  conflic t  ca n sometime s 
engende r  tas k engagement .  Teacher s nee d t o b e awar e o f 
th e issu e o f  h o w t o ensur e tha t  pupil s ar e engage d i n th e 
investigativ e tas k the y wor k on .  On e o f  th e dilemma s i s 
tha t  someho w the y nee d t o manag e suc h conflic t  whil e 
protectin g tas k engagement .  W e hav e see n example s o f 
pupil s themselve s managin g conflic t  abou t  th e natur e o f 
th e task ,  b y developin g hybri d investigation s whos e 
result s the y canno t  understan d (Scanlo n e t  al. ,  1994) . 

Our  intentio n i s t o abstrac t  furthe r  example s fro m ou r 
collectio n o f  ric h dat a i n orde r  t o explor e furthe r  th e wa y 
i n whic h collaboratio n o n investigation s i n primar y 
scienc e classroom s influence s learning . 

References 

Beveridge, M. (1985). The development of young 
children' s understandin g o f  th e proces s o f  evaporation . 
Britis h Journa l  o f  Educationa l  Psychology ,  55 ,  84-90 . 

Levins ,  L .  (1992) .  Students '  understandin g o f  concept s 
relate d t o evaporation .  Researc h i n scienc e education , 
22 ,  263-272 . 

Murphy, P., Scanlon, E., Issroff, K., Hodgson, B. and 
Whitelegg ,  E .  (1994) .  Developin g investigativ e 
learnin g i n science -  th e rol e o f  collaboration .  Pape r 
presente d a t  th e E C U N ET conference ,  August ,  Holland . 

Murphy, P. and Scanlon, E. (1993). Perceptions of 
proces s an d conten t  i n th e scienc e curriculum .  I n 
Bourne ,  J.(ed )  Thinkin g throug h primar y practice . 
London :  Routledg e Press . 

Piaget, J. (1974). Understanding causality. New York, 
Norton . 

Russell, T. and Watt, D. (1990).. Evaporation and 
condensation .  S P A C E projec t  researc h report ,  Liverpoo l 
Universit y Press . 

Scanlon, E. et al. (1993). Promoting conceptual change in 
childre n learnin g mechanics .  I n Proceeding s o f  th e 15t h 
Cognitiv e Scienc e Conference ,  Boulder ,  Colorado ,  June . 

Scanlon, E., Murphy, P., Hodgson, B., Whitelegg, E. 
(1994) .  A  cas e stud y approac h t o studyin g collaboratio n 
i n primar y scienc e classrooms .  I n Proceeding s o f  th e 
Internationa l  Conferenc e o n Grou p an d Collaborativ e 
Work ,  Glasgow ,  September ,  1994 . 

Scanlon, E., Murphy, P., and Issroff, K. with Hodgson, 
B.  an d Whitelegg ,  E .  (1995) .  Explorin g conceptua l 
developmen t  i n collaborativ e wor k i n science .  Pape r 
presente d a t  th e Scienc e Educatio n Researc h Associatio n 
Conference ,  Leeds ,  April . 

Brown ,  A .  (1992) .  Desig n experiments :  theoretica l  an d 
methodologica l  challenge s i n creatin g comple x 
intervention s i n classroo m settings .  Journa l  o f  th e 
Learnin g Sciences ,  2(2) ,  141-178 . 

Brown, J. S., Collins, A., and Duguid, P. (1989). 
Situate d cognitio n an d th e cultur e o f  learning . 
Educationa l  Researcher ,  18(1) ,  32-42 . 

Gott, R. and Murphy, P. (1987). Assessing 
investigations .  Assessmen t  o f  Performanc e Unit : 
Scienc e Repor t  fo r  Teachers ,  N o 9  Hatfield ,  Associatio n 
fo r  Scienc e Education . 

Howe, C. (1992). Learning through peer interaction. 
Presentatio n t o th e Britis h Associatio n fo r  th e 
Advancemen t  o f  Science ,  Southampton . 

300 


	cogsci_1996_295-300

