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C an Tutor s Diagnos e Students '  Understanding ? 

Heisuw n Jeoii) "  (HEIS+@PITT.EDU ) 
Stephani e Silc r  (SILER+@PITT.EDU ) 

Michelen e T .  H .  Ch i  (CHI@VMS.CIS.PITT.EDU ) 
Learnin g Researc h an d Developmen t  Center ,  Universit y o f  Pittsburg h 

Pittsburgh ,  P A 1526 0 U S A 

It  ha s bee n hypothesize d tha t  successfu l  tutorin g (Bloo m 
1984 )  lie s partl y i n th e abilit y o f  tutor s t o diagnos e 
students '  understandin g an d t o adjus t  thei r  teachin g 
accordingl y (e.g. ,  Putnam ,  1987) .  However ,  t o wha t  exten t 
can tutor s for m a  detaile d diagnosi s o f  thei r  students ' 
understanding ? Thi s stud y addresse d thi s questio n i n th e 
contex t  o f  huma n biolog y tutorin g involvin g novic e tutors . 

I n thi s study ,  1 1 tutor s tutore d 2 2 eight h grader s abou t  th e 
human circulator y system .  Th e tutors ,  al l  undergraduate s 
majorin g i n eithe r  th e biologica l  science s o r  nursing ,  first 
tutore d a  studen t  i n whateve r  wa y the y like d (tutorin g 
condition) :  the y wer e no t  give n an y explici t  instruction s o n 
how t o tuto r  th e student .  The n the y tutore d anothe r  student , 
but ,  thi s tim e the y wer e instructe d t o us e content-fre e 
prompt s onl y (promptin g condition) ;  tutor s prompte d 
student s t o generat e mor e self-explanation s withou t  givin g 
specifi c  conten t  information .  Twic e durin g th e tutorin g 
session ,  students '  understandin g o f  th e circulator y syste m 
was assesse d b y askin g the m t o dra w th e pat h o f  bloo d flow 
i n th e circulator y syste m (onc e som e tim e afte r  th e tutorin g 
began an d onc e towar d th e en d o f  th e tutorin g session) . 
Whil e student s wer e performin g thi s task ,  tutor s wer e aske d 
t o dra w an d tal k abou t  th e students '  understandin g o f  bloo d 
flo w i n th e bod y i n orde r  t o asses s th e tutors '  conceptio n o f 
thei r  students '  knowledge . 

Results 

What  participant s dre w an d talke d abou t  durin g th e drawin g 
tas k wa s analyze d i n tw o differen t  way s t o determin e ho w 
wel l  tutor s diagnose d students '  understandin g i n detail .  (Du e 
t o equipmen t  failur e onl y th e dat a o f  1 5 pairs ,  5  pair s fo r 
th e tutorin g conditio n an d 1 0 pair s fo r  th e promptin g 
condition ,  ar e reporte d here. ) 

First ,  th e tutors '  abilit y t o diagnos e students ' 
understandin g wa s analyze d a t  th e leve l  o f  knowledg e piec e 
(KP) :  wha t  th e tutor s an d student s dre w an d talke d abou t 
wer e score d usin g a  templat e whic h containe d 3 8 piece s o f 
correc t  knowledge .  Overall ,  student s misse d 4 6 % o f  th e 3 8 
KPs,  an d o f  these ,  tutor s correctl y assesse d tha t  th e student s 
misse d the m 6 3 % o f  th e time .  Tutor s i n th e promptin g 
conditio n (70% )  wer e bette r  tha n th e tutor s i n th e tutorin g 
conditio n (54%) .  I n additio n t o thi s templat e scoring , 
incorrec t  knowledg e piece s tha t  th e student s manifeste d 
durin g th e drawin g wer e identified .  Tutor s i n genera l  wer e 
quit e ba d a t  detectin g incorrec t  knowledg e piece s tha t 
student s manifeste d ( 7 % overall) ,  wit h tutor s bette r  whe n 

the y wer e i n th e promptin g conditio n (13% )  tha n whe n the y 
wer e i n th e tutorin g conditio n (0%) . 

Second ,  al l  drawing s an d verbalization s wer e analyze d a t 
th e leve l  o f  seve n menta l  model s tha t  student s commonl y 
construc t  abou t  th e huma n circulator y syste m (se e Chi ,  d e 
Leeuw,  Chiu ,  &  LaVancher ,  1994) .  Thi s analysi s wa s don e 
t o captur e ho w students '  knowledg e i s structure d a s wel l  a s 
t o determin e ho w wel l  tutor s ca n diagnos e students '  menta l 
models .  Tutor s correctl y diagnose d students '  model s 5 3 % o f 
th e tim e (e.g. ,  wha t  th e tuto r  dre w an d talke d abou t  wa s a 
Singl e Loo p mode l  whe n th e student' s mode l  wa s indee d a 
Singl e Loo p model) .  However ,  whe n thei r  diagnose s wer e 
examine d separatel y i n term s o f  whethe r  th e student' s mode l 
was th e mos t  correc t  on e (Doubl e Loo p 2) ,  i t  wa s reveale d 
tha t  tutor s wer e correc t  8 2 % o f  th e tim e whe n student s ha d 
th e mos t  correc t  model ,  wherea s tutor s wer e correc t  onl y 
1 5 % o f  th e tim e whe n students '  model s wer e othe r  tha n 
Doubl e Loo p 2 .  I t  seem s tha t  tutor s hav e a  bia s (77% )  t o 
assume tha t  th e student s ha d th e mos t  correc t  mode l  (Doubl e 
Loo p 2) ,  an d thi s tendenc y wa s mor e pronounce d whe n 
tutor s wer e i n th e tutorin g conditio n (100% )  tha n whe n the y 
wer e i n th e promptin g conditio n (65%) . 

Conclusion 

Tutors '  abilit y t o diagnos e students '  understandin g wa s 
assesse d a t  tw o differen t  level s i n thi s study :  a t  th e leve l  o f 
knowledg e piece s an d a t  th e leve l  o f  menta l  models . 
Althoug h th e implici t  assumptio n ha s bee n tha t  tutor s 
diagnos e students '  understanding ,  i t  seem s tha t  tutors—a t 
leas t  th e novic e tutor s suc h a s th e tutor s i n ou r  study—d o 
not  construc t  a  detaile d mode l  o f  th e individua l  students ' 
knowledge .  Rathe r  the y see m t o simpl y assum e tha t 
student s kno w wha t  wa s tol d t o them .  However ,  tutors ' 
abilit y  t o diagnos e students '  understandin g tende d t o improv e 
when the y prompte d student s t o self-explain . 
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