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Abstrac t 

By student initiatives we mean productions which 

th e studen t  coul d reasonabl y expec t  t o modif y th e 

cours e o f  th e tutoria l  dialog;ue .  Askin g a  questio n i s 

on e kin d o f  studen t  initiative .  Thi s pape r  describe s 

a syste m calle d CircSim-Tuto r  whic h w e ar e build -

ing ,  th e backgroun d o f  th e project ,  th e 2 8 hour-lon g 

tutorin g session s jmalyze d i n thi s paper ,  an d th e 

analysi s done .  I t  compare s ou r  wor k t o previou s 

work ,  give s a  classificatio n o f  th e studen t  initiative s 

foun d an d o f  th e tutor' s response s t o them ,  an d dis -

cusse s som e examples . 

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 

No.  N00014-89-J-1952 ,  Gran t  Authorit y Identifica -

tio n N u m b e r  NR4422554 ,  t o Illinoi s Institut e o f 

Technology .  Th e conten t  doe s no t  reflec t  th e 

positio n o r  polic y o f  th e government ,  an d n o officia l 

endorsemen t  shoul d b e inferred . 

B a c k g r o u n d o f  Projec t 

We are building an Intelligent Tutoring System, 

calle d CircSim-Tutor ,  t o tuto r  first-year  medica l 

student s o n ho w th e bod y maintain s a  stabl e bloo d 

pressur e fro m minut e t o minute ,  compensatin g fo r 

any perturbatio n o f  th e pressure .  Th e physiologica l 

processe s involve d ar e a n exampl e o f  a  negative -

feedbac k contro l  system .  Suc h contro l  system s als o 

occu r  m electroni c an d mechanica l  system s tha t 

hav e n o connectio n vwt h physiology .  CircSim-Tuto r 

communicate s wit h student s i n EngUsh :  i t  bot h 

understand s an d produce s English .  A s backgroun d 

fo r  thi s effort ,  w e collecte d an d analyze d 2 8 ses -

sions ,  eac h approximatel y a n hou r  long ,  wit h exper t 

h u m an tutors ,  Physiolog y professor s a t  Rus h Medi -

cal  College ,  doin g keyboard-to-keyboar d tutorin g o f 

first-year  medica l  student s attendin g Rus h Medica l 

College ,  w h o ha d hear d th e clas s lecture s abou t  th e 

material .  Durin g thes e sessions ,  th e studen t  wa s i n 

on e room  an d th e tuto r  i n anothe r  room ,  communi -

catin g onl y b y typin g o n th e keyboar d an d readin g 

fro m th e scree n o f  a  compute r  terminal .  Eac h 

studen t  alway s kne w tha t  th e interactio n wa s wit h a 

h u m an tuto r  an d als o kne w th e identit y o f  th e tutor . 

I n addition ,  eac h studen t  als o ha d th e tuto r  a s hi s o r 

her  professo r  i n th e relate d physiolog y course ,  bein g 
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take n a t  th e sam e tim e a s par t  o f  hi s o r  he r  first-

yea r  medica l  schoo l  coursewor k a t  Rush .  Thus ,  th e 

student s m a y hav e felt  th e academi c o r  socia l  pres -

sur e thi s woul d imply .  Al l  student s wer e volunteers , 

recruite d from  thes e classe s b y th e tutors ,  an d eac h 

was pai d a  nomina l  amoun t  fo r  hi s o r  he r  participa -

tion .  A  tota l  o f  2 0 student s ar e represente d i n thes e 

28 session s ( 8 student s appea r  twice) . 

Th e tw o Physiolog y Professor s a t  Rus h w h o ar e 

th e tutor s i n thes e session s hav e taugh t  th e relate d 

physiolog y course s t o first-year  medica l  student s a t 

Rush fo r  man y years ,  an d hav e customaril y tutore d 

some student s tzikin g thes e classe s face-to-face . 

Thus ,  ou r  tutor s ar e highl y experience d an d exper t 

at  teachin g th e material ,  bot h i n classroo m lectur e 

and i n persona l  tutorin g sessions . 

Transcript s includin g timin g informatio n wer e 

automaticall y collected .  Eac h session s wa s orga -

nize d a s a  clinica l  problem ,  wher e a  mechanica l 

hear t  pacemake r  suddenl y failed ,  increasin g th e 

hear t  rat e (beats/minute )  substantially .  Th e studen t 

was aske d t o predic t  th e directio n o f  change ,  i f  any , 

of  seve n basi c cardiovascula r  parameters ,  firs t  fo r 

th e immediat e physica l  effect s o f  th e increase d hear t 

rate ,  the n fo r  th e refle x compensatio n b y th e auto -

nomi c nervou s syste m t o retur n th e bloo d pressur e 

towar d th e origina l  value ,  an d finally  fo r  th e stead y 

stat e resul t  afte r  thi s compensatio n i s complete .  I n 

additio n t o makin g th e correc t  predictions ,  th e 

tutor s wan t  th e student s t o b e abl e t o explai n wh y 

and ho w eac h o f  th e change s occurs ,  an d t o d o s o 

usin g th e "correct "  language .  I t  i s  thi s concer n wit h 

languag e tha t  initiall y  prompte d th e entir e projec t  o f 

buildin g CircSim-Tutor .  CircSim-Tuto r  i s a  jom t 

projec t  o f  th e Physiolog y departmen t  a t  Rus h 

Medica l  Colleg e an d th e Illinoi s Institut e o f  Tech -

nolog y Compute r  Scienc e department . 

I n tryin g t o mak e CircSim-Tuto r  handl e th e dis -

cours e phenomen a i n th e session s wit h h u m a n 

tutors ,  w e se t  ou t  t o analyz e th e transcript s o f  th e 

28 keyboard-to-keyboar d sessions ,  t o identif y an d 

categoriz e eac h instanc e wher e th e studen t  too k th e 

initiativ e an d t o describ e ho w th e tuto r  responde d 

t o th e initiative .  Althoug h th e initia l  purpos e o f  thi s 

discours e analysi s wa s t o enabl e th e progra m t o 

respon d t o suc h initiatives ,  w e soo n becam e inter -

este d i n thi s analysi s i n it s ow n right. 

approximatel y 100 0 question s aske d b y adult s i n 

differen t  discours e contexts .  The y propose d 1 2 

semanti c categorie s for  questions . 

Verification: Is X true or false? 

Disjunctive :  I s X  o r  Y  th e case ? 

Concep t  completion :  W h o ? What ? W h e n ? 

Where ? 

Featur e specification :  W h a t  i s th e valu e o f  a 

variable ? 

Quantification :  H o w much ? H o w many ? 

Causa l  antecedent :  W h a t  cause d som e even t  t o 

occur ? 

Causa l  consequence :  W h a t  happene d a s a  conse -

quenc e o f  X  occurring ? 

Goal  orientation :  W h y di d a n agen t  d o som e ac -

tion ? 

Enablement :  W h a t  i s neede d fo r  a n agen t  t o d o 

some action ? 

Instrumental/procedural :  H o w di d th e agen t 

perfor m z m action ? 

Expectational :  W h y isn t  X  occurring ? 

Judgemental :  W h a t  shoul d a n agen t  do ? 

We seem to need an added category: questions 

abou t  ontolog y o r  taxonomy . 

Graesser et al. £dso proposed 6 pragmatic cate-

gories ,  intende d t o b e orthogona l  t o th e semanti c 

categories .  Thes e categorie s are :  informatio n 
acquisition ,  assertions ,  establishin g a  contex t  fo r 

subsequen t  discourse ,  indirec t  request s fo r  non -
verba l  behavior ,  conversatio n monitoring ,  an d 

humor .  Whil e thes e ma y cove r  th e question s w e 

found ,  i t  i s  no t  clea r  jus t  wher e the y cove r  repai r 

question s (e.g. ,  "Wha t  di d yo u mean?") ,  investigate d 

by Fo x (1990).  No r  i s i t  clea r  t o u s jus t  wher e the y 

cove r  question s intende d t o establis h th e relevanc e 

of  certai n fact s o r  case s t o th e curren t  discours e 

focus ,  s o a s t o enabl e th e dialogu e t o g o forwar d 

wit h necessar y share d context . 

Re la te d W o r k 

Graesser, Lang, and Horgan (1988) proposed an 

analyti c schem e fo r  questions ,  coverin g a  corpu s o f 
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T h e followin g i s ou r  classificatio n o f  th e studen t  initiatives .  Althoug h primaril y semanti c o r  pragmati c (generally , 

discourse-structur e based) ,  som e o f  th e categorie s pic k ou t  surfac e clue s tha t  see m t o fla g a  productio n a s a n 

initiative .  Ther e ar e 3 2 sub-categorie s i n th e followin g table ,  groupe d int o 1 2 majo r  categories .  Thi s 

classificatio n wa s create d fro m stud y o f  th e 2 8 sessions . 

Student asks a question. 

Straigh t  questio n abou t  physiology/physic s -  abou t  locall y curren t  discours e contex t 

Straigh t  questio n abou t  physiolog y - -  no t  abou t  locall y curren t  contex t 

Student makes a Physiology statement (perhaps Incorrect) 

Physiolog y statemen t  -  no t  i n a n "answe r  context " 

I n respons e t o b e m g aske d t o mak e a  correcte d prediction ,  th e studen t  make s som e (perhap s accurate ) 

statemen t  o f  physiology . 

I' m no t  sur e i f  <stmt> . 

A "complex "  statement ,  hedge d b y a  '? '  (no t  just ,  e.g. ,  "Up? "  o r  "CC?" ) 

Maybe I  shoul d clarif y <previou s stml(s )  > 

Student having trouble "seeing" <X> 

I  a m havin g troubl e seeing/conceptualizing/graspin g .. . 

I  a m stil l  unclea r  abou t  <somethin g jus t  discussed > 

I  thin k I  a m gettin g < X > mixe d u p wit h < Y > . 

Tutor :  "Understand? "  Student :  "No " 

Student requesting Repair (student does not understand) 

Studen t  doesn t  understan d wha t  (o r  when )  th e tuto r  i s talkin g about . 

Studen t  no t  familia r  wit h th e physiolog y lingo ,  a t  leas t  i n student' s opinion . 

(Note :  Thi s categor y i s t o b e preferentiall y pidce d i f  i t  applies. ) 

T h e tuto r  make s a  statemen t  o f  physiology ,  an d th e studen t  state s he/sh e doe s no t  understan d it . 

W h at  d o I  d o now ? 

T h e studen t  doesn t  understan d somethin g i n th e instruction s fro m th e tutor . 

T h e tuto r  go t  th e studen t  confused ,  (e.g. ,  tutor' s mistake ) 

Student doing Repair (tutor did not understand the student) 

Studen t  think s tuto r  overlooke d o r  ha s foî otte n somethin g th e studen t  typed . 

Student asks non-sequitur question OR Student is completely lost 

Studen t  ask s a  non-sequitu r  question ,  possibl y wit h backwar d reference ,  showin g seriou s misunderstandin g o r 

lac k o f  imderstandin g o f  th e material . 

Studen t  declare s h e o r  sh e i s lost .  O R Th e studen t  doesn t  understan d a  stmigfitforwar d question . 

(Note :  interestin g categor y fo r  replanning ) 

Th e tuto r  says ,  "Le t  m e remin d yo u o f  <something>, '  an d th e studen t  doe s no t  confidentl y remember . 

Student is hedging 

"...perhaps.... "  O R "...?? "  ( O R both )  (categor y i s litera l  surfac e strings ) 

< answe r  >  <justificatio n fo r  answe r  > 

Othe r  hedges . 

Student not answering a question 

A s s u me possibl e initiativ e an y tim e w e se e a  lon g paus e wit h n o keystrokes . 

T h e studen t  announce s reluctanc e t o answer . 

Table 1: Classification of Student Initiatives 
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studen t  ask s a n explicitl y  case-base d questio n 

"I n on e o f  th e case s <stmt> .  I s tha t  right? "  (Note :  thi s i s als o hedged ) 

" H o w i s <fact > relevant?" 

Student makes an explicit backward reference 

At  <previouspoin t  i n session > w c vvcr c talkin g abou t  <whatever> . 

Request for Confirmation 

For  example ,  "S o I  a m correc t  i n m y thinking? " 

Other initiatives 

Administrativ e question s 

Question s specifi c  t o th e structur e o f  th e experimen t  (e.g. ,  rule s o f  th e "game" ) 

Table 1: Classification of Student Initiatives (continued) 

O u r  Classificatio n o f  S t u d e n t  Initiative s 

a n d Tutor ' s R e s p o n s e s 

There are two expert tutors represented in the 28 

session s analyze d here .  I n thi s pape r  w e discus s th e 

studen t  initiative s fro m al l  2 8 sessions .  I n orde r  t o 

presen t  a  cleare r  pictur e o f  th e tutor' s responses , 

wit h on e les s degre e o f  freedom ,  however ,  thi s 

pape r  onl y discusse s th e tutor' s responses  fro m th e 

tuto r  w h o di d th e mos t  session s (1 6 o f  th e 28) . 

Our classification of the student initiatives is m the 

precedin g table .  T h e followin g i s ou r  categorizatio n 

of  th e tutor' s responses. 

Explain or state some material in focus. 
Defe r  handlin g th e initiative :  perhap s modifyin g th e 

tutor' s mode l  o f  th e student . 

D o repair ,  statin g som e material ,  wher e th e studen t 

di d no t  understan d th e tutor . 

Reques t  repair :  th e tuto r  doesn' t  understan d wha t 

th e studen t  means . 

Ask studen t  i f  stuck ,  o r  stil l  stuck . 

Acknowledg e th e student' s understandin g i s correct , 

or  stat e i t  i s  no t  correct . 

Repla n par t  o r  al l  o f  th e remaining  session . 

*  perhap s cove r  materia l  i n piece s 

•  perhap s mak e a  bi g backwar d reference 

Giv e a  hint ,  o r  perhap s remin d studen t  o f  materia l 

alread y covere d i n th e session . 

Ask th e studen t  a  question .  (Socrati c tutoring ) 

State ,  "yo u ar e confusin g X  wit h Y. "  (Declar e a 

diagnosis ) 
Invit e th e studen t  t o review  his/he r  thinkin g wit h 

th e tutor . 

D iscuss io n o f  Interestin g E x a m p l e s 

One of the first things we noticed in the transcripts 

of  th e session s i s tha t  th e student s m a y us e punctua -

tion ,  i f  a t  all ,  i n a  persona l  way ,  ofte n wit h minima l 

relationship  t o th e generall y accepte d convention s o f 

Englis h punctuation .  Thus ,  punctuatio n ma y pro -

vid e littl e hel p m recognizin g th e m o o d o r  clausa l 

structur e o f  sentences .  W e d o no t  sho w example s 

of  this .  Repeate d punctuatio n (e.g.,"??? "  o r  "!!" )  al -

ways appeare d sî iificant .  T h e student s generall y 

capitaliz e conventionally .  Generally ,  surfac e clue s 

ar e wha t  see m t o trigge r  recognitio n o f  a  studen t 

initiativ e an d o f  it s  meaning .  T h e Hedgin g categor y 

m th e tabl e abov e ha s som e particularl y clea r 

example s o f  this .  I t  appear s th e student s consistent -
l y flag  al l  initiative s i n s o m e fashion ,  s o th e tuto r 

doe s no t  hav e t o notic e a  departur e fro m th e 

curren t  discours e focu s o r  m a k e simila r  inference s 

t o recogniz e initiatives .  Al l  example s ar e give n wit h 

th e origina l  spellin g errors ,  punctuation ,  capitaliza -

tion ,  typographica l  errors ,  an d s o forth . 

T h e followin g exampl e c a m e a t  th e en d o f  dis -

cussin g th e direc t  physica l  effects ,  befor e th e refle x 

kick s in .  Th e abbreviation s use d b y th e tuto r  an d 

studen t  i n thi s exampl e are :  cc=cardia c contractility , 

tpr=tota l  periphera l  resistance ,  c o =  cardia c output , 

ans =  autonomi c nervou s system ,  c a =  calciu m [ions] , 

an d i  =  increase .  Not e tha t  th e studen t  flags  th e 

materia l  h e want s th e tuto r  t o respon d t o b y saying , 

"I' m no t  sur e if.... "  Student s i n ou r  session s di d thi s 

sor t  o f  thin g consistently . 

tu - One last question here... 

t u -  Wlt y di d yo u predic t  tha t  c c an d tp r  woul d 

be unchanged ? 
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St  -  Tp r  i s largel y a  functio n o f  arterio l  con -

strictio n whic h take s a  whil e t o adjus t  t o c o 

i . 

st  -  C o change s i n respons e t o an s stimulatio n 

or  c a buil d u p durin g tachecardia . 

St  -  I m no t  sur e i f  120bp m i s fas t  enoug h t o 

caus e that . 

t u -  Probabl y not . 

The following is another example, starting in the 

middl e o f  a  tutor'l s  production .  T h e onl y abbrevia -

tio n i s RAP=r igh t  atria l  pressure . 

t u [... ]  wha t  abou t  th e rat e a t  whic h bloo d i s 

bein g remove d vfro m th e centra l  bloo d 

compartmanent ? 

St  -  Tha t  rat e woul d increase ,  perhap s increasein g 

R A P ? ?? 

In our sessions, the tutors appear to have a well 

define d pictur e o f  wha t  the y wan t  th e studen t  t o 

demonstrat e an d wha t  th e studen t  shoul d b e tutore d 

o n i f  th e studen t  doe s no t  alread y know .  Interest -

ingly ,  th e mer e mentio n b y th e studen t  o f  certai n 

term s no t  introduce d int o th e sessio n b y th e tuto r  i s 

enoug h t o trigge r  tutorin g o n th e parallel s betwee n 

thos e parameter s an d th e one s th e tuto r  i s usin g i n 

thi s session .  Th e paralle l  i n th e followin g exampl e 

i s on e o f  simila r  values :  C V P an d R A P ar e reall y 

separat e measurements .  Th e abbreviation s her e ar e 

CO =  cardia c output ,  RAP=r igh t  atria l  pressure ,  an d 

D =  decrease . 

St - So, when CO I, the central venous pressure 

willD ? 

t u -  Absolutel y correct . 

t u -  W h a t  variabl e i s essentiall y  th e sam e a s 

centra l  venou s pressure ? 

st -  R A P . 

t u -  Right . 

Some initiatives are quite brief, their interpretation 

clear ,  an d th e respons e i s fairl y  obvious . 

t u -

st  -

OK? 
No 

Other s ar e complex .  I n th e followin g example , 

S V =  strok e volume .  Th e studen t  m thi s exampl e 

ha d previousl y produce d a  20 9 wor d respons e t o a 

question ,  whic h th e tuto r  eventuall y interrupte d t o 

tel l  th e student ,  "yo u nee d t o b e mor e concis e i n 

you r  answers. " 

t u - Understand ? 

st  No t  fully . 

st  Isn t  th e amoun t  o f  fillin g equivalen t  t o th e 

preload ? 

st  -  A n d doesn t  an d increase d preloa d invok e 

Starhng' s effect ? 

st  -  And ,  mos t  importantly ,  wha t  i s th e differ -

enc e betwee n a  length/tensio n effec t  (a s 

occur s i n Starling^ )  an d th e 'chang e i n 

ventricula r  performanc e (SV ,  force,...) " 

whic h yo u sa y i s no t  relate d t o Starling . 

As has been pointed out by research on discourse 

or  dialogu e structure ,  ther e i s alway s som e curren t 

focus ,  ofte n a  neste d stac k o f  subject s i n focus .  Th e 

precedin g exampl e estabUshe s materia l  i n loca l 

focus ,  an d th e tuto r  responde d b y tutorin g th e 

piece s separately ,  the n returnin g t o th e previou s 

cours e o f  th e session .  Thi s questio n o f  whethe r 

somethin g i s i n o r  ou t  o f  th e curren t  focus ,  seem s 

importan t  i n recognizin g th e inten t  o f  studen t 

initiative s an d i n decidin g ho w t o handl e them .  Th e 

tuto r  whos e response s ar e show n i n thi s pape r 

responde d t o straigh t  question s tha t  wer e of f  th e 

curren t  topi c i n th e briefes t  possibl e fashio n an d 

the n simpl y returne d t o th e previou s topi c wit h n o 

surfac e flaggin g tha t  th e topi c wa s changin g back ,  a s 

i f  th e focu s ha d neve r  changed .  Fo r  example ,  a n 

initiativ e a s lon g an d comple x a s th e precedin g 

exampl e go t  th e response ,  "Yes. "  O n th e othe r 

hand ,  question s abou t  th e materia l  currentl y i n 

focu s generall y go t  mor e elaborat e treatment .  Fo r 

example ,  th e followin g initiativ e too k fou r  st/t u 

pair s o f  production s t o b e discussed .  I t  becam e a 

significan t  topi c m it s ow n right ,  eve n thoug h thi s 

questio n i s no t  par t  o f  th e "standard "  materia l  t o b e 

covere d i n thes e sessions . 

st - Does RAP increase initially with increasing 

C O an d the n tape r  of f  a s C O continue s t o 

I ? 

A g r e e m e n t  B e t w e e n Rate r s 

All 28 sessions have been independently analyzed by 

tw o raters .  Th e first  analysis ,  whic h create d th e 

categorization ,  picke d ou t  11 0 initiatives .  Th e 

secon d analysi s picke d ou t  abou t  21 0 initiatives , 

includin g 10 8 o f  th e initiative s picke d ou t  i n th e first 

analysis .  W e hav e no t  ye t  ha d th e opportunit y t o d o 

a prope r  analysi s o f  agreemen t  abou t  th e cate -

gorizatio n o f  thes e initiatives .  O f  th e 11 0 initiative s 

picke d ou t  i n th e firs t  analysis ,  th e numbe r  pe r 
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hour-lon g sessio n range d from  0  t o 11 ,  wit h a 

standar d deviatio n o f  3 1 an d mea n o f  3. 9 pe r 

session .  Th e mos t  frequent  categorie s o f  initiative s 

i n th e firs t  analysi s were :  straigh t  question s abou t 

materia l  currentl y i n focu s (2 0 o f  th e 110) ,  an d th e 

category ,  " I  a m havin g troubl e seeing/concep -

tualizing/graspin g this '  ( 8 o f  th e 110) .  Fou r  othe r 

c o m m on categorie s (eac h wa s 7  o f  th e 110 )  were : 

straigh t  question s abou t  materia l  no t  currentl y i n 

focus ,  "I' m no t  sur e i f  <stmt> ,  th e studen t  doe s no t 

understan d what/whe n th e tuto r  i s  talkin g about , 

and th e studen t  i s no t  familia r  wit h th e physiolog y 

lingo . 

I n on e case ,  i t  appeare d th e studen t  ha d to o Uttl e 

gras p o f  th e materia l  t o b e abl e t o pu t  togethe r  a 

coheren t  initiative .  Tha t  studen t  i s on e o f  th e eigh t 

who appea r  twice ,  an d i n th e secon d sessio n th e 

same student ,  w h o ha d learne d th e materia l  b y then , 

generate d si x initiatives .  Thi s suggest s a n interest -

in g lin e fo r  possibl e futur e research .  I t  seem s t o u s 

tha t  th e numbe r  an d dept h o f  initiative s rise s a s th e 

student' s gras p o f  th e materia l  rises,  imti l  a t  som e 

poin t  th e studen t  know s th e materia l  thoroughl y an d 

be^n s t o simpl y answe r  questions ,  wit h fe w o r  n o 

initiatives . 

Futur e W o r k 

We intend to focus on the context in which the 

initiative s occur .  I t  i s  clea r  tha t  ho w tutor s respon d 

depend s o n th e contex t  o f  th e initiative .  Fo r  u s m 

CircSim-Tuto r  w e thu s nee d t o stud y ho w t o re -

spond .  W e anticipat e tha t  stud y o f  th e agreemen t 

on categorizatio n betwee n differen t  rater s coul d 

chang e th e descriptio n o f  th e categories .  Afte r 

studyin g agreemen t  o n categorization ,  w e expec t  t o 

hav e ou r  exper t  h u m a n tutor s categoriz e th e initia -

tive s w e hav e identified .  O f  course ,  ultimatel y w e 

want  t o incorporat e wha t  w e lear n abou t  ho w tutor s 

understan d th e students '  initiative s an d ho w th e 

tutor s respon d t o the m int o a n enhance d versio n o f 

th e CircSim-Tuto r  program . 

resul t  t o th e desig n o f  a n approac h fo r  CircSim -

Tuto r  t o us e i n respondin g t o studen t  initiatives ,  w e 

nee d t o understan d th e wa y m whic h th e huma n 

tuto r  decide s ho w t o respond .  Th e availabilit y o f 

th e tutor s represente d i n thes e session s fo r  extende d 

discussio n shoul d hel p i n tryin g t o understan d this . 
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Summaiy 

This work attempts to categorize student initiatives 

encountere d i n tutorin g a  fairl y smal l  bod y o f  mate -

ria l  i n depth .  I t  discusse s th e relationshi p betwee n 

our  finding s an d th e previou s wor k b y Graesse r  e t 

al .  I n futur e wor k w e inten d t o focu s o n th e contex t 

i n whic h studen t  initiative s occur .  I n applyin g ou r 
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