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Abst rac t 

Hint s ar e a  usefu l  an d c o m m o n pedagogica l  tactic , 

particularl y i n one-on-on e tutorin g sessions .  Hint s 

ca n serve :  (1 )  t o activat e otherwis e iner t  knowledg e 

makin g possibl e it s recall ,  o r  (2 )  t o stimulat e th e 
generatio n o f  inference s require d t o complet e a  tas k 

usin g knowledg e though t  t o b e availabl e t o th e 

student .  W e repor t  o n th e analysi s o f  one-on-on e 

tutorin g session s conducte d b y tw o tutor s usin g a 

compute r  syste m t o captur e th e dialogue .  Hint s 

eithe r  expUcitl y  conve y informatio n t o th e studen t  o r 
the y poin t  t o informatio n presume d t o b e availabl e 

t o th e student .  W e hav e identifie d a t  leas t  1 0 

differen t  form s o f  hint s use d b y ou r  tutors .  Th e tw o 

tutor s diffe r  i n th e tota l  numbe r  o f  hint s the y 

generat e an d i n th e prevalenc e o f  hint s o f  differen t 

Thi s wor k wa s supporte d b y th e Cognitiv e Scienc e 
Program ,  Offic e o f  Nava l  Researc h unde r  Gran t 

N00014-89-J-1952 ,  Gran t  Authorit y Identificatio n 

Number  NR442255 4 t o th e Illinoi s Institut e o f 

Technolog y an d Gran t  N00014-91-J-1622 ,  Gran t 

Authorizatio n Identificatio n N u m b e r  AA171131 9 t o 

Rush Medica l  College .  Th e conten t  doe s no t  reflec t 

th e positio n o r  polic y o f  th e governmen t  an d n o 

officia l  endorsemen t  shoul d b e inferred . 

types .  O u r  result s ar e bein g applie d t o th e desig n 

of  a n intelligen t  tutorin g syste m (ITS )  wit h a  natura l 

languag e interface . 

In t roduct io n 

It is now recognized that students actively 

confrontin g informatio n hav e bette r  acces s t o i t  an d 

ar e bette r  abl e t o us e i t  tha n student s simpl y 

receivin g i t  passivel y (Shuell ,  1986) .  O n e c o m m o n 

teachin g paradig m know n t o b e effectiv e i s one-on -
on e tutorin g (Bloom ,  1984) .  Tutorin g session s tha t 

allo w mixe d initiative s provid e opportunities :  (1 )  fo r 

student s t o b e activ e an d (2 )  fo r  tutor s t o kee p th e 

student s focuse d o n th e curren t  lesson .  Hintin g i s 

a tacti c tha t  encourage s activ e thinkin g structure d 
withi n guideline s dictate d b y th e tutor .  Hint s 

functio n b y activatin g otherwis e iner t  knowledg e 

thu s allowin g tha t  knowledg e t o b e use d i n th e 

curren t  tas k (Bransfor d e t  al. ,  1989) .  Thi s pape r 

describe s a  stud y o f  hintin g i n h u m a n tutorin g 

session s i n th e domai n o f  cardiovascula r  physiology . 

Thi s stud y i s  intende d t o contribut e t o th e 

developmen t  o f  a  strateg y fo r  usin g hint s i n a n IT S 

wit h a  natura l  languag e interface . 
Th e h u m a n cardiovascula r  syste m maintain s a 

mor e o r  les s constan t  bloo d pressur e i n th e fac e o f 

variou s perturbation s t o th e system .  I t  doe s thi s 

563 

mailto:ghume@exodus.valpo.edu
mailto:aar@steve.iit.edu
mailto:jmichael@steve.iit.edu
mailto:mwe@schur.math.nwu.edu


throug h th e barorecepto r  reflex ,  a  negativ e feedbac k 

system .  Disturbance s t o mea n arteria l  pressur e 

( M A P)  ar e sense d b y th e baroreceptor s (BR )  an d 

th e centra l  nervou s syste m (CNS )  use s th e 

informatio n provide d t o generat e a  sequenc e o f 

response s (change s i n othe r  parameter s suc h a s 

tota l  periphera l  resistanc e -  T P R ,  cardia c outpu t  -

C O,  o r  right  atria l  pressiu- e -  R A P )  t o revers e th e 

effec t  o f  th e origina l  disturbance . 

Th e primar y gO£d s fo r  medica l  student s studyin g 

th e barorecepto r  refle x ar e to :  (1 )  acquir e a n 

adequat e an d robus t  declarativ e knowledg e base ,  (2 ) 

internaliz e a  menta l  mode l  o f  th e system ,  an d (3 ) 

develo p a  proble m sol\Tn g algorith m tha t  wil l 

produc e correc t  qualitativ e prediction s abou t  th e 

response s o f  th e syste m t o disturbances .  Thes e 

goal s ar e achieve d throug h attendanc e a t  lectures , 

readin g o f  textbooks ,  an d practic e wit h a  simulatio n 

of  th e syste m (CIRCSIM ;  Rovic k an d Michael , 

1992) . 

We ar e currentl y developin g CIRCSIM-Tuto r 

(Ki m e t  al. ,  1989) ,  a n IT S wit h a  natura l  languag e 

interfac e (Chan g e t  al. ,  1992 ;  Se u e t  al. ,  1991) ,  a t 

th e Illinoi s Institut e o f  Technolog y an d Rus h 

Medica l  College .  Th e curren t  workin g versio n o f 

th e progra m allow s student s t o mak e prediction s 

and provide s relativel y unsophisticate d tutorin g 

abou t  th e error s tha t  ar e made .  A n enhance d 

versio n i s unde r  developmen t  an d wil l  incorporat e 

a robus t  studen t  modellin g modul e ( H u m e 1992) ,  a 

richer,  mor e complet e knowledg e bas e (Khuwaj a e t 

al, .  1992) ,  an d a  mor e sophisticate d tuto r  abl e t o 

use a  variet y o f  tactic s t o addres s th e students ' 

underlyin g misconception s tha t  caus e th e predictio n 

errors .  O n e suc h tacti c t o b e employe d i s hinting . 

Our  exper t  tutor s ( J A M an d A A R )  us e hint s ofte n 

i n one-on-on e tutoring .  W e se t  ou t  t o understan d 

thi s proces s bette r  i n th e hope s o f  simulatin g i t  i n 

our  system . 

M e t h o d s 

Nine tutoring sessions were conducted (four by 

J A M,  five  b y A A R )  wit h first  yea r  medica l  students . 

T h e student s wer e presente d wit h a  descriptio n o f 

a perturbatio n t o th e cardiovascula r  syste m (e.g. , 

administratio n o f  a  dru g tha t  affect s bloo d vessels ) 

cin d wer e aske d t o mak e qualitativ e prediction s 

abou t  th e response s o f  th e bjirorecepto r  reflex .  Th e 

tuto r  the n engage d th e student s i n a n interactiv e 

dialogu e aime d a t  correctin g th e underlyin g 

misconception s o r  lac k o f  knowledg e tha t  le d t o 

error s i n proble m solvin g an d error s i n makin g 

predictions .  Durin g eac h tw o hou r  sessio n th e 

student s deal t  wit h tw o perturbations . 

Durin g th e sessions ,  studen t  an d tuto r  (i n 

differen t  rooms )  communicat e wit h eac h othe r  usin g 

PCs an d a  progra m calle d C D S (L i  e t  al. ,  1992) . 

Th e dialogu e wa s store d o n th e tutors '  har d driv e 

and transcript s wer e prepare d wit h a  secon d 

progra m tha t  numbere d th e turn s an d line s etc . 

Th e tutor s a s wel l  a s othe r  member s o f  th e 

CIRCSIM-Tuto r  tea m the n analyze d th e transcript s 

t o identif y an d categoriz e th e hint s tha t  ha d bee n 

generated .  Excerpt s o f  thes e transcript s presente d 

i n thi s pape r  ar e unedite d excep t  t o correc t 

typographica l  an d spellin g errors . 

Analysi s 

A hint is a rhetorical device that is intended to 

either :  (1 )  provid e th e studen t  wit h a  piec e o f 

informatio n tha t  th e tuto r  hope s wil l  stimulat e th e 

student' s recal l  o f  th e fact s neede d t o answe r  a 

question ,  o r  (2 )  provid e a  piec e o f  informatio n tha t 

ca n facilitat e th e student' s makin g a n inferenc e tha t 

i s neede d t o arriv e a t  a n answe r  t o a  questio n o r 

th e predictio n o f  syste m behavior . 

t-104-3 :  What' s th e relationshi p betwee n C O 
and R A P ? 

s-105-1: I don't know 

t-106-1: When CO decreases, as it did in this 

case ,  wha t  woul d tha t  d o t o th e 

volum e o f  bloo d i n th e venou s 

(central )  compartment ? 

s-107-1: It would cause it to increase 

t-108-1: And how would that affect RAP? 

s-109-1: It would cause it to increase 

t-110-1: Absolutely. 

Figure 1. An example of a hint. 
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Figur e 1  contain s a n exampl e o f  on e kin d o f  hin t 

foun d i n th e transcript s o f  ou r  tutorin g sessions . 

First ,  th e tuto r  ask s a  questio n [lin e 104 ]  an d flnds 

tha t  th e studen t  ca n no t  provid e a n answe r  |lin c 

105] .  I n respons e t o this ,  th e tuto r  ask s a  questio n 

[lin e 106 ]  tha t  actuall y provide s informatio n abou t 

a par t  o f  th e physiologica l  relationshi p no t 

remembered ,  o r  no t  known ,  b y th e student .  Th e 

studen t  the n correctl y answer s thi s questio n [lin e 

107] .  Havin g bee n prompte d b y thi s exchange ,  th e 

studen t  i s no w abl e t o answe r  th e tutor' s nex t 

questio n [lin e 108] .  Th e hin t  provide d i n lin e 10 6 

thu s enable s th e studen t  t o reaso n t o a  correc t 

answer  t o th e originall y state d questio n [lin e 104] . 

A n analysi s o f  th e transcript s suggest s tha t  hint s 

ca n b e categorize d b y th e manne r  i n whic h student s 

ar e prompte d wit h th e informatio n the y nee d t o 

procee d wit h thei r  proble m solving .  S o m e hint s 

directl y conve y informatio n t o th e student s (ci -

hints) .  Othe r  hint s poin t  t o informatio n bu t  d o no t 

explicitl y  conve y informatio n t o th e studen t  (pt -

hint) .  Th e hin t  i n Figur e 2  i s a  ci-hint ;  th e studen t 

i s give n complet e piec e o f  informatio n [lin e 18] . 

Hint s o f  thi s category ,  i n man y cases ,  giv e th e 

studen t  a  smal l  piec e o f  th e knowledg e base .  A  pt -

hin t  point s t o th e plac e i n th e knowledg e bas e 

wher e th e pertinen t  informatio n ca n b e found .  Thi s 

typ e o f  hin t  generall y require s a  greate r  degre e o f 

cognitiv e activit y b y th e student .  First ,  th e studen t 

must  understan d wha t  th e tuto r  said .  Fo r  example , 

i n Figur e 1  [lin e 16 ]  th e studen t  mus t  b e abl e t o 

generat e a  chai n o f  causa l  relationship s linkin g C O 

and th e venou s compartment .  The n th e studen t 

must  understan d th e relevanc e o f  tha t  informatio n 

t o th e questio n a t  han d [lin e 104] .  I n thi s exampl e 

th e tuto r  pointe d t o a  plac e m th e knowledg e bas e 

wher e relevan t  informatio n coul d b e found . 

H m ts m eac h categor y ca n b e give n i n a  numbe r 

of  identifiabl e forms .  Al l  o f  th e hint s presen t  m th e 

transcript s wer e counte d an d categorized .  Th e 

result s ar e presente d m Tabl e 1 .  Ci-hint s ca n b e 

foun d b  thre e genera l  forms :  (1 )  explanatio n 

followe d b y a  question ,  (2 )  summar y followe d b y a 

questio n an d (3 )  som e combinatio n o f  explanatio n 

and summar y followe d b y a  question .  I n al l  forms , 

th e questio n m a y b e implie d o r  explicitl y  stated . 

Figur e 2  [lin e 18 ]  i s a n exampl e o f  a n explanatio n 

foUowe d b y a n explicitl y  state d question . 

A summar y differ s fro m a n explanatio n i n tha t  it s 

conten t  i s primaril y a  revie w o f  previou s dialogue . 

Figur e 3  provide s a n exampl e o f  a  hin t  wher e th e 

tuto r  provide s a n explanatio n [lin e 124- 2 throug h 

124-5] ,  a  summar y [lin e 124-6 ]  an d the n implie s tha t 

th e studen t  shoul d answe r  a  questio n no t  explicitl y 

state d [lin e 124-7] . 

Th e for m o f  pt-hint s ca n var y fro m a  direc t 

questio n ("Wha t  ar e th e neurall y controlle d 

variables?" )  t o a  declarativ e statemen t  ("Yo u hav e 

not  predicte d R A P yet." )  t o a n imperativ e statemen t 
("Remembe r  th e definitio n o f  D R " ) ,  T h e tuto r 

assumes th e studen t  understand s th e curren t 

proble m o r  questio n eve n i f  ther e i s n o explici t 

questio n posed . 

Ther e ar e tw o form s o f  pt-hint s tha t  provid e 

specifi c  informatio n abou t  th e natur e o f  th e erro r 

b»emg corrected .  Th e firs t  for m i s a  partia l 

acknowledgmen t  o f  a n answe r  (positiv e o r  negative) . 

Figur e 4  contain s a n exampl e o f  this .  Th e singl e 
wor d i n lin e 19 2 implie s tha t  th e answe r  wa s no t 

completel y correct ,  an d i t  als o suggest s tha t  th e 

studen t  shoul d com e u p wit h mor e o f  th e answer . 

T h e secon d for m i s whe n th e tuto r  summarize s 

incorrec t  response s o f  th e studen t  o r  talk s abou t  th e 

implication s o f  th e student' s respons e wit h som e 

t-16-2 :  Tel l  m e whic h variabl e i n th e prediction s 

tabl e yo u thin k wil l  b e affecte d firs t  b y th e 

drug . 

s-17-1: Initially, MAP, TPR, and CO 

t-18-1: If the alpha receptors are found ONLY on 
th e bloo d vessels ,  the n whe n th e dru g i s 

administered ,  wha t  variabl e wil l  b e change d 

first ? 

Figure 2. An example of a ci-hint simultaneously 

providin g a  negativ e acknowledgement . 

t-124-1 :  Let' s tr y again . 

t-124-2 :  M A P = C O x  T P R . 

t-124-3 :  C O doesn' t  change , 
t-124-4 :  T P R increases . 

t-124-5 :  M A P shoul d increas e b y tha t  logic . 

t-124-6 :  Bu t  yo u correctl y sai d tha t  th e refle x 
doesn' t  completel y correc t  M A P . 

t-124-7 :  So ? 

Figure 3. A ci-hint in the form of 
explanation/summary/implie d question . 
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t-190-1 :  Wha t  parameter s doe s i t  ordinaril y  affect ? 

t-190-2 :  Lis t  them . 

s-191-1: HR, TPR 

t-192-1 :  A n d ? 

s-193-1: CONTRACTILITY 

t-194-1 :  Yes . 

Figure 4. A pt-hint in the form of 

a partia l  acknowledgement . 

implicatio n tha t  th e studen t  wa s i n error .  Th e 

inten t  o f  th e tuto r  i s tha t  th e studen t  wil l  recogniz e 

th e erro r  i n lo^ c 

Anothe r  for m o f  th e pt-hin t  categor y i s a  questio n 

by th e tuto r  use d i n Ue u o f  directl y answerin g a 

studen t  question .  Again ,  thi s require s a  sequenc e o f 

activit y b y th e student .  Th e studen t  mus t  understan d 

th e tutor' s question ,  recogniz e th e connectio n 

betwee n th e tutor' s questio n an d th e ori^na l 

questio n an d the n infe r  o r  recal l  th e answe r  t o th e 

origma l  question . 

I t  wa s observe d tha t  som e hint s appeare d t o b e 

simultaneousl y servin g othe r  functions .  Hint s 

providin g a n implie d negativ e acknowledgemen t  ar e 

one example .  I n Figur e 2  th e tutors '  respons e [lin e 

18 -  emphasi s presen t  m th e origina l  transcript ] 

provide s som e information ,  th e "...ONLY... "  i n th e 

question ,  tha t  suggest s tha t  th e studen t  answe r  [lin e 

17]  wa s wrong .  A t  th e sam e time ,  lin e 1 8 remind s 

th e studen t  abou t  a n importan t  fac t  wit h whic h th e 

studen t  ough t  t o b e abl e t o reaso n t o a  correc t 

Categor y Sessio n b y Numbe r  an d Tuto r 

A AR 1- 5 

3 4 

JA M 6- 9 

7 8 Tota l 

Al 

A2 

Bl 

B2 

CI 

C2 

D 

E 

F 

G 

2 

0 

10 

3 

0 

0 

12 

0 

3 

1 

Tota l  3 1 

3 

0 

6 

4 

1 

0 

22 

0 

1 

0 

37 

2 

1 

4 

3 

2 

1 

8 

0 
1 

0 
22 

0 

0 

2 

1 

1 

1 

4 

0 

1 

2 

12 

4 

0 

5 

5 

1 

0 

7 

1 

6 

0 

29 

1 

0 

7 

0 

0 

0 

9 

0 

0 

1 

18 

1 

0 

9 

0 

1 

0 

10 

0 

0 

0 

21 

3 

0 

4 

0 

1 

0 

5 

1 

0 

2 

16 

1 

0 

6 

0 

0 

0 

7 

0 

0 

1 

15 

17 

1 

53 

16 

7 

2 

84 

2 

12 

7 

201 

Ci-hints : 

Al  Summary +  questio n 

A2 Summary +  implie d questio n 

Bl  Explanatio n +  questio n 

B2 Explanatio n +  implie d questio n 

CI  Explanation/Summar y combinatio n +  questio n 

C2 Explanation/Summar y combinatio n +  implie d questio n 

Ft-Hints: 

D Question ,  expUci t  o r  implie d 

E Tuto r  replie s t o student' s questio n wit h a  questio n 

F Partia l  acknowledgemen t  (positiv e o r  negative ) 

G Summar y o r  impUcation s o f  incorrec t  studen t  respons e 

Table 1: Distribution of hints from the nine tutoring sessions by category and form. 
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answer .  Hint s als o simultaneousl y serv e th e purpos e 

of  providin g th e tuto r  wit h insigh t  b t o th e student' s 

capabilities . 

T wo condition s mus t  b e presen t  fo r  hintin g t o 

occur .  First ,  th e studen t  mus t  hav e exhibite d som e 

deficienc y o r  erro r  (se e [lin e 105 ]  o f  Figur e 1) . 

Second ,  th e tuto r  mus t  hav e som e reaso n t o believ e 

tha t  th e studen t  i s likel y t o b e abl e t o respon d 

positivel y t o th e hint .  T h e tuto r  constantl y update s 

hi s o r  he r  perceptio n o f  th e student' s capabilities . 

I n a n IT S thi s proces s i s referre d t o a s studen t 

modelling .  Al l  o f  th e student s solvin g thes e 

problem s hav e bee n expose d t o clas s lecture s an d 

assigne d reading s an d th e tuto r  assume s (a t  leas t 

initially )  tha t  eac h studen t  ha s sufficien t  backgroun d 

so tha t  hintin g i s alway s attempte d a t  th e star t  o f  a 

tutorin g session . 

Ther e ar e tw o conditions ,  however ,  whe n a  tuto r 

cease s t o us e hintin g a s a  tactic .  First ,  th e studen t 

m ay consistentl y displa y a  lac k o f  backgroun d 

informatio n o r  poo r  proble m solvm g skills .  I n thi s 

case ,  th e tuto r  wil l  ceas e t o us e hintin g i n th e 

tutorin g sessio n onc e thi s deficienc y i s identified . 

Second ,  i f  repeate d hint s (usuall y two )  directe d a t  a 

particula r  issu e ar e no t  successful ,  hintin g wil l  sto p 

and th e tuto r  i s likel y t o respon d t o error s wit h 

explanations .  O u r  tutor s hav e foun d tha t  repeated , 

unsuccessfu l  hint s ar e frustratm g t o th e studen t  an d 
ar e likel y t o imped e learning . 

D iscuss io n 

Oiu- intent has been to study the use of hints by 
experience d tutor s i n th e hope s o f  formulatin g a 

strateg y fo r  usin g hint s i n a n ITS .  W e hav e 

searche d throug h th e literatur e i n education , 

Unguistic s an d intelligen t  tutorin g an d hav e foun d 
onl y sketch y reference s t o hinting .  W e have , 

therefore ,  attempte d t o (1 )  defin e hints ,  (2 ) 

categoriz e the m b y form ,  inten t  o f  tuto r  an d 

conten t  o f  informatio n conveyed ,  an d (3 )  observ e 

when the y ar e use d an d no t  used .  Tabl e 1 

summarize s th e tota l  numbe r  o f  hints ,  i n eac h 

categor y an d format ,  ove r  nin e tutorin g sessions . 

A n analysi s o f  th e transcript s suggest s tha t  th e 

most  importan t  criterio n fo r  identifyin g a n utteranc e 

by th e tuto r  a s a  hin t  i s  th e tutor' s intentio n t o 

assis t  a  studen t  i n arrivin g a t  a n answe r  withou t 
actuall y providin g th e answer .  Fo r  example ,  a  tuto r 

m ay pos e a  questio n wit h th e sol e intentio n o f 

gatherin g informatio n abou t  th e student' s cognitiv e 

state .  O n th e othe r  hand ,  a n utteranc e o f  th e sam e 

for m m a y b e intende d t o stimulat e recal l  b y th e 

studen t  o r  t o provid e enoug h informatio n t o allo w 

th e studen t  t o m a k e a n inference .  T h e tutor' s 

intentio n wa s th e primar y facto r  considere d whe n 

identifyin g hints .  T h e natur e o f  informatio n 

provide d t o th e studen t  wa s th e primar y facto r 

considere d w h e n categorizm g hints .  S o m e hint s 

suppl y som e portio n o f  complet e informatio n (ci -

hints )  withou t  suppl y th e answer .  Othe r  hint s onl y 

remin d th e studen t  o f  certai n informatio n t o whic h 

the y shoul d hav e acces s (pt-hints) .  Whil e i t  i s 

obviou s tha t  hint s occu r  w h e n th e studen t  ha s 

m a de a n error ,  i t  i s  les s obviou s h o w th e tuto r 

decide s tha t  hint s ar e no t  workin g an d stop s usin g 

them . 

Ther e ar e a  numbe r  o f  question s tha t  naturall y 

follo w fro m thi s study .  W h a t  ar e th e rule s use d b y 

tutor s t o generat e hints ? M o r e specifically ,  h o w ar e 

th e content ,  categor y an d for m o f  hin t  chosen ? T h e 

transcript s sugges t  tha t  th e student' s cognitiv e stat e 

play s a n importan t  rol e i n th e generatio n o f  hints ; 

a tuto r  mus t  hav e som e reaso n t o believ e tha t  a 

particula r  hin t  m a y b e a  usefu l  tactic .  Evidenc e o f 

studen t  deficiencie s i n certai n area s certainl y hel p i n 

th e selectio n o f  domai n knowledg e tha t  i s  presente d 

m a  hint .  W h a t  ar e th e othe r  factor s tha t  contribut e 

t o th e generatio n o f  a  hint ? W h a t  cause s a  tuto r  t o 

us e a  pt-hin t  a s oppose d t o a  ci-hint ? W h y ar e 

some hint s explicitl y  state d a s questions ? I n wha t 

orde r  ar e th e decision s abou t  content ,  categor y an d 

for m considere d b y th e tutor ? I t  i s  reasonabl e t o 

assume tha t  a  himia n tuto r  doe s no t  consciousl y 

addres s eac h o f  th e abov e questions .  W e wil l 

attemp t  t o engag e experience d tutor s i n knowledg e 

engmeerin g activitie s s o tha t  som e rule s regardin g 

hin t  generatio n ca n b e identified . 

Thes e transcript s sugges t  tha t  thes e tw o 

experience d tutor s m a k e us e o f  hintin g quit e 

differently .  J A M neve r  provide d ci-hint s wit h 

implie d question s (categorie s A 2 ,  B 2 an d C2) . 

Also ,  J A M use d pt-hint s m u c h les s ofte n tha n di d 

A A R (a n averag e o f  9/sessio n vs .  14/session) .  O u r 

sampl e is ,  o f  course ,  small ,  an d thes e number s m a y 
not  b e statisticall y significant ,  bu t  thi s observatio n 

raise s mor e question s abou t  th e us e o f  hints .  I s on e 

persona l  styl e preferabl e t o anothe r  o r  ar e th e 
difference s o f  styl e betwee n experience d tutor s 

superfluous ? 

Anothe r  importan t  topi c fo r  researc h deal s wit h 

th e effectivenes s o f  hints .  Fo r  example ,  i s  on e typ e 

of  hin t  mor e successfu l  i n assistin g student s tha n 

another ? D o e s th e succes s o f  differen t  type s o f 
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hint s var y i n an y systemati c wa y wit h th e cognitiv e 

stat e o f  th e studen t  (ho w muc h the y know ,  ho w wel l 

the y solv e problems) ? Whil e i t  ma y b e possibl e t o 

coun t  th e numbe r  o f  hint s tha t  immediatel y produc e 

a desire d result ,  tha t  statisti c ignore s importan t 

non-tangibl e considerations .  I s th e tuto r  providin g 

hint s tha t  ar e to o obviou s an d i s th e chai n o f 

reasonin g to o simple ? O n th e othe r  hand ,  ca n a n 

obscur e hin t  trigge r  a  desire d resul t  afte r  th e 

tutorin g sessio n i s completed ? W e wil l  b e 

attemptin g t o answe r  suc h question s i n futur e 

studies . 

Conclusio n 

The use of hints as a tutorial tactic is common, but 

not  ye t  thoroughl y understood .  Hinting ,  w e beheve , 

promote s th e kin d o f  cognitiv e activit y tha t  lead s t o 

meaningfu l  learning .  Mor e researc h i s neede d t o 

understan d ho w effectiv e hint s ca n b e generated . 

Such researc h ca n lea d t o rule s tha t  ca n b e use d i n 

an ITS . 
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