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Wit h th e increase d availabilit y  o f  computer s fo r  schools , 
educator s an d researcher s hav e begu n t o develo p tutorin g 
system s an d trainin g program s t o improv e students '  learnin g 
experiences .  However ,  du e t o limite d resources ,  student s 
must  ofte n shar e a  compute r  wit h othe r  students .  Althoug h 
some wor k ha s bee n performe d o n collaboratio n whe n 
student s ar e doin g proble m solving ,  n o systemati c stud y o f 
difference s du e t o material s ha s bee n peifonned . 

The experiment s performe d addres s th e hypothesi s tha t 
differen t  type s o f  material s (topic s an d no t  jus t  complexity ) 
may produc e differen t  learnin g result s fo r  individual s an d 
pairs .  Mor e specifically ,  a s th e materia l  t o b e learne d move s 
fro m declarativ e t o procedural ,  mor e proble m solvin g i s 
require d t o lear n tha t  material .  Wit h mor e proble m solvin g 
shoul d com e mor e interactio n an d sinc e pair s provid e a n 
opportunit y t o interac t  together ,  a n increase d amoun t  o f 
learnin g shoul d b e foun d fo r  pai n a s th e materia l  become s 
more procedura l  i n nature . 

Experimen t  1  focuse d o n group s versu s individua l  learnin g 
fro m a n economic s hypertex t  Usin g a  hypertex t  a s oppose d 
t o a  linea r  tex t  wa s hypothesize d t o provid e a  proble m 
solvin g contex t  fo r  subject s becaus e the y woul d nee d t o 
figure  ou t  wher e t o g o i n th e text .  Student s rea d a  hypertex t 
eithe r  alon e o r  wit h a  parmer .  Pair s wer e teste d togethe r  o r 
individuall y fo r  th e post-test .  (Experimen t  l a limite d th e 
readin g tim e fo r  subject s wherea s Experimen t  l b allowe d 
subject s t o tak e a s muc h tim e a s the y wanted .  Simila r 
result s wer e obtaine d wit h highe r  varianc e fo r  Experimen t 
lb. )  Result s fo r  Experimen t  1  showe d tha t  individual s 
improve d mor e betwee n pre-tes t  an d post-tes t  tha n group s 
(teste d alon e o r  together )  eve n thoug h group s rea d mor e o f 
th e tex t  itself .  Readin g m a y b e a n activit y whic h i s no t 
conduciv e t o collaboration .  Althoug h pair s wer e no t 
facilitate d fo r  a  pur e readin g task ,  the y ma y perfor m bette r 
on a  tas k whic h require s firs t  readin g an d the n proble m 
solving . 

Experimen t  2  focuse d o n group s versu s individua l  learnin g 
fro m a  genetic s tutorin g system .  Th e tutorin g syste m first 
presente d basi c infomatio n abou t  genetic s an d the n specifi c 
informatio n abou t  h o w t o solv e pedigre e problems . 
Subject s solve d 4  set s o f  problem s wit h feedback .  Result s 
fo r  Experimen t  2  indicate d tha t  group s showe d mor e 
improvemen t  tha n individual s bu t  thi s differenc e m a y b e 
partiall y  du e t o th e greate r  improvemen t  o f  th e student s 
takin g th e tes t  togethe r  (fo r  on e o f  th e set s o f  groups) . 
Group s seeme d t o tal k mor e i n Experimen t  2 ;  the y seeme d 
t o tal k whe n proble m solvin g starte d an d di d no t  t ^  durin g 
th e initia l  readin g part s o f  th e genetic s tutor .  S o m e 
additiona l  knowledg e m a y b e gaine d b y workin g wit h 

anothe r  individual ,  bu t  thi s i s har d t o differentiat e from  th e 
abilit y  t o retai n informatio n whe n teste d wit h anothe r 
person .  However ,  mor e discussio n an d interactio n doe s 
see m t o occu r  i n a  proble m solvin g situation . 

I n summary ,  thes e result s impl y tha t  a  purel y procedura l 
tas k coul d b e learne d mos t  easil y b y group s a s compare d 
wit h a  purel y declarativ e task .  Thi s wor k als o indicate s tha t 
ther e i s no t  a n overwhehnin g advantag e fo r  pair s usin g 
computer s fo r  learnin g relativel y difficul t  material s 
(althoug h thes e material s wer e no t  mor e difficul t  tha n wha t 
coul d b e expecte d from  colleg e leve l  students) .  Tex t  itsel f 
m ay no t  induc e student s t o discus s th e material ;  whereas , 
proble m solvin g activitie s embedde d i n tex t  m a y promot e 
students '  discussio n an d bette r  performance .  F r o m th e wor k 
of  Ch i  an d colleague s (Chi ,  e t  al ,  1988) ,  bette r  student s 
ofte n self-explai n whe n materia l  i s  ambiguou s o r  difficul t 
and th e possibilit y  exist s tha t  textua l  materia l  tha t  include s 
question s m a y produc e bette r  results .  W e ar e currentl y 
perfonnin g experiment s t o explor e bot h o f  thes e issues . 

Th e indicatio n tha t  pai r  learnin g m a y sho w greate r 
improvemen t  a s th e typ e o f  materia l  become s mor e 
procedura l  (proble m solving )  i n natur e require s som e 
caution .  First ,  althoug h th e economic s tex t  di d no t  appea r 
t o b e complicate d o r  difficult ,  th e genetic s proble m solvin g 
materia l  becam e progressivel y mor e challengin g a s th e 
studen t  progresse d throug h th e tutorin g system .  Thus ,  th e 
genetic s materia l  ma y hav e bee n considere d comple x b y 
many students .  A s note d i n th e introduction ,  extremel y eas y 
and exttemel y comple x material s m a y b e difficul t  fo r  pair s 
t o handle .  Whil e extremel y eas y materia l  result s i n floor 
effect s wher e difference s betwee n individual s an d pair s m a y 
be small ,  exttemel y difficul t  materia l  m a y caus e pairs ' 
performanc e t o b e les s tha n optima l  dependin g upo n h o w 
tenaciou s th e pai r  o f  snident s ar e a t  tacklin g th e material .  I f 
th e student s bot h decid e tha t  th e materia l  i s  to o difficult , 
the y m a y bot h sto p workin g o r  develo p strategie s t o 
"outsmart "  th e computer .  O n th e othe r  hand ,  i f  bot h 
student s decid e t o tackl e th e material ,  incredibl e performanc e 
ca n b e observed .  Thus ,  typ e an d complexit y o f  materia l 
m ay interact .  I n addition ,  individua l  difference s m a y resul t 
i n ver y differen t  approache s t o th e sam e material . 

I n conclusion ,  ou r  smd y demonstrate d tha t  pair s d o no t 
outperfor m individual s i n al l  compute r  learnin g tasks .  I n 
fact ,  fo r  purel y declarativ e readin g tasks ,  readin g a s par t  o f  a 
pai r  m a y actuall y hur t  a  student' s performance .  Tlius ,  th e 
typ e o f  activit y m a y b e a  ver y importan t  facto r  i n 
determinin g succes s o f  grou p learnin g usin g compute r 
tutors . 
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