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Assessin g an d Supportin g R e m o t e Collaborativ e P rob le m Solvin g 

Patrici a Schan k an d Mar k Schlage r 
SRI  International ,  Cente r  fo r  Technolog y i n Learnin g 

333 Ravenswoo d Avenue ,  Menl o Park ,  C A 9402 5 
s c h a n k G u n i x . s r i . c o m ,  m a r k _ 3 c h l a g e r e q m . s r i . c o m 

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

We define cognitive mentoring as joint problem solving in-
volvin g a  more-knowledgeabl e colleagu e (mentor )  an d less -
knowledgeabl e pee r  (learner )  i n th e contex t  o f  a n authenti c 
task .  Schlager ,  Poirier ,  an d Mean s (1996 )  identif y severa l 
highl y iterativ e mentorin g stage s (proble m deflnition ,  prob -
le m diagnosis ,  execution ,  evaluation ,  reflection )  eac h in -
volvin g a  numbe r  o f  specifi c  processe s (e.g. ,  demonstration , 
scaffolding )  tha t  participant s execute .  Distan t  Mento r  ( D M ; 
Schlager ,  Means ,  O'day ,  &  Poirier ,  1994 )  wa s develope d t o 
facilitat e an d examin e cognitiv e mentorin g a t  a  distanc e i n 
th e fiel d o f  enginemng .  D M allow s peopl e i n differen t  loca -
tion s workin g i n a  networice d U N I X environmen t  t o jointl y 
interac t  wit h a  circui t  boar d manufacnirin g simulatio n whil e 
maintainin g a  conversatio n ove r  th e network-base d audi o 
channel .  D M support s bot h natura l  languag e an d point-and -
clic k gesture s t o query ,  rewind ,  an d ste p throug h th e simula -
tio n fo r  informatio n neede d t o diagnos e th e caus e o f  manu -
facturin g problems ,  an d provide s a  histor y o f  prio r  querie s 
and answer s fo r  eas y review .  Usin g th e system ,  w e examine d 
question s suc h as :  H o w doe s th e ai d o f  a  mento r  improv e th e 
spee d an d qualit y o f  subjects '  solutions ? Doe s D M aiFfw d an y 
advantage s ove r  a  mod e o f  distan t  collaboratio n tha t  i s use d 
commonl y today—th e telephon e an d F A X machine ? 

Method 

Twelv e undergraduate s from  Sa n Jos e Stat e s  Industria l  an d 
System s Engine«in g Departmen t  wct c recruite d a s subjects , 
and tw o departmen t  graduate s (wit h relate d teachin g an d wor k 
experience )  wer e recruite d a s mentors .  Subject s an d mentor s 
receive d trainin g o n D M ,  an d mentor s worke d wit h a t  leas t 
tw o pilo t  subject s prio r  t o th e study . 

Subject s worke d alon e o r  wit h on e o f  th e mentor s Oocate d 
i n a  separat e room )  t o solv e tw o (increasingl y difficult ) 
problems .  Thre e condition s wer e employed :  1 )  Solo : 
Subject s use d D M t o solv e problem s independently ,  withou t 
th e ai d o f  a  mentor .  2 )  D M :  Subject s solve d problem s wit h 
th e hel p o f  a  mentor ,  usin g th e ful l  collaborativ e capabilit y 
of  D M .  3 )  F A X :  Subject s ha d acces s t o th e mento r  vi a a n 
audi o channe l  bu t  coul d onl y sen d snapshot s o f  th e curren t 
D M scree n t o th e mento r  a s needed .  I n eac h problem ,  th e 
simulatio n wa s ru n wit h on e o r  mor e parameter s change d 
fro m th e "normal "  run ,  o n whic h al l  machine s wer e workin g 
properl y an d al l  board s ha d th e sam e priority .  Hence ,  th e 
board s finishe d i n a  differen t  order ,  an d th e subjec t  wa s aske d 
t o diagnos e th e cause .  Complet e proble m solution s con -
taine d 2- 4 subparts ,  an d th e parameter s wer e varie d t o ensur e 
tha t  mentor s di d no t  kno w th e solutio n i n advance . 

Session s wer e videot2q)ed ,  transcribed ,  an d code d int o ou r 
cognitiv e mentorin g stages .  W e assesse d effect s o f  conditio n 

on severa l  measures ,  includin g solutio n time ,  mentorin g 
tim e an d stages ,  an d solutio n completeness .  Se e Schlager , 
Means,  an d Schan k (i n prep )  fo r  a  mor e detaile d discussio n 
of  thes e (an d additional )  analyse s an d observations . 

Results 

Mean solution time was 83 minutes for Solo subjects, 
whil e D M an d F A X subject s solve d th e problem s signifi -
cantl y faste r  (3 6 &  4 0 minutes ,  respectively ;  p<.05) .  D M 
subject s solve d al l  problem s completely ,  whil e F A X 
subject s solve d significantl y fewe r  (onl y 5 0 % )  o f  th e 
problem s completel y  (p<.05) .  Sol o subject s solve d 6 3 % o f 
th e problem s completely .  Overall ,  proble m diagnosi s 
represente d th e larges t  percentag e o f  mentor-learne r  in -
teraction s (44%) ,  followe d b y executio n (26%) ,  proble m 
definitio n (15%) ,  reflectio n (13%) ,  an d evaluatio n (2%) ;  n o 
effect s o f  conditio n o n thes e stage s wer e observed . 

Discussion 

D M appear s t o affor d significan t  advantage s ove r  bot h indi -
vidua l  an d collaborativ e telephone/FA X proble m solving . 
We attribut e th e reduce d problem-solvin g tim e fo r  mentore d 
(compare d t o unmentored )  subject s t o th e hel p provide d b y 
th e mentor .  Althoug h D M an d F A X group s spen t  a  simila r 
amount  o f  tim e i n eac h mentorin g stage ,  join t  interactio n 
wit h th e simulatio n apparentl y improve s th e effectivenes s o f 
thi s tim e i n term s o f  solutio n quality .  I n a  post-ho c tes t  o f 
overal l  proble m solvin g productivity ,  w e summe d th e men -
torin g an d tota l  solutio n tim e an d foun d a  significan t  sav -
ing s (34% )  fo r  D M subject s (only )  ove r  th e Sol o group , 
demonstratin g tha t  th e overal l  tim e saving s mor e tha n offse t 
th e investmen t  o f  th e mentor' s time .  Thes e result s sugges t 
tha t  investmen t  i n network-base d cognitiv e mentorin g coul d 
significantl y improv e bot h productivit y an d qualit y o f  dis -
tribute d teamwork .  Ou r  curren t  (an d future )  wor k assesse s 
mento r  style s an d effects ,  fiel d implementatio n issues ,  an d 
othe r  multi-use r  collaborativ e environments . 
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