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Schoo l  o f  Psycholog y 
AUanta .G A 30332-017 0 

rc7@pTsm.gatech.edu  gt4375a@iMTstn.gatech.ed u 

A b s t r a c t 

Learners often have difficulty following instructions 
writte n a t  a  genera l  enoug h leve l  t o appl y t o man y 
differen t  cases .  Presenc e an d typ e o f  exampl e 
(exampl e eithe r  matche d th e firs t  task ,  di d no t  matc h 
th e first  task ,  o r  wa s no t  present )  an d presenc e o f  a 
principl e (tha t  provide d a  rational e fo r  par t  o f  a 
procedure )  wer e manipulate d i n a  se t  o f  instruction s 
fo r  compute r  tex t  editin g i n orde r  t o examin e whethe r 
initia l  performanc e an d late r  transfe r  coul d b e 
improved .  Th e result s sugges t  tha t  a  principl e ca n ai d 
initia l  learnin g fro m genera l  instruction s i f  n o 
exampl e i s give n o r  th e exampl e doe s no t  matc h th e 
firs t  task .  T h e principl e coul d hel p user s 
disambiguat e th e instruction s b y providin g a  rational e 
fo r  potentiall y  misunderstoo d actions .  However ,  i f 
th e exampl e matche s th e firs t  task ,  the n th e presenc e 
of  a  principl e seem s t o slo w initia l  performance , 
perhap s becaus e th e learne r  trie s t o compar e an d 
integrat e th e exampl e an d th e principle .  O n late r 
trainin g tasks ,  however ,  a  principl e improve s 
performance .  Thes e result s sugges t  tha t  th e feature s 
of  instruction s tha t  ai d initia l  performanc e an d thos e 
tha t  ai d late r  performanc e ar e differen t  an d carefu l 
researc h o n h o w t o integrat e thes e feature s i s 
important . 

Introduction 

People frequently have difficulty following 
instruction s (e.g. .  Ree d &  Bolstad ,  1991 ;  Wright , 
1981) .  O n e reaso n fo r  thi s difficult y i s  tha t  th e 
procedure s describe d i n th e instruction s ar e ambiguou s 
or  abstrac t  a t  certai n points .  Thes e point s ar e ofte n 
place s wher e option s i n th e procedur e exist .  I f  th e 
procedur e i s describe d to o concretel y a t  thes e points , 
tha t  is ,  a  particula r  choic e fo r  tha t  poin t  i s  described , 
th e learne r  migh t  no t  understan d tha t  othe r  choice s ar e 
possibl e an d thus ,  fai l  t o generaliz e whe n confronte d 
wit h ne w task s (Catrambone ,  1990) .  Ideally ,  th e 
learne r  need s t o understand ,  o r  instruction s nee d t o 
convey ,  th e necessar y generality .  However ,  i f  th e 
learne r  i s ne w t o th e domai n the n h e o r  sh e wil l  hav e 
difficult y comprehendin g th e generalit y an d 
determinin g h o w t o instantiat e th e procedur e fo r 

initia l  tasks .  Thi s i s on e plac e wher e a  principl e o r 
exampl e coul d b e useful . 

A principl e provide s th e learne r  a  w a y t o generat e 
fo r  him -  o r  hersel f  a n explanatio n o f  th e ambiguit y 
(Mitchell ,  Keller ,  &  Kedar-Cabelli ,  1986) .  Thi s 
presumabl y woul d hel p th e learne r  appl y th e 
instruction s t o th e initia l  task s a s wel l  a s late r  tasks . 

A n exampl e ca n hel p th e learne r  instantiat e th e 
instructions .  I f  th e exampl e matche s th e tas k th e 
learne r  need s t o perform ,  i t  i s  likel y th e learne r  wil l 
perfor m th e tas k successfully .  Howcvct ,  i f  th e initia l 
tas k an d th e exampl e d o no t  match ,  th e learne r 
typicall y ha s difficult y applyin g th e exampl e 
successfull y (Catrambon e &  Holyoak ,  1990 ;  Ross , 
1987) ,  perhap s becaus e th e learne r  i s  unabl e t o 
distinguis h superficia l  feature s o f  th e exampl e from 
one s tha t  ar e relevan t  fo t  carryin g ou t  th e procedure . 

The curren t  pape r  examine s th e effect s o f  example s 
and principle s tha t  accompan y genia l  instruction s fo r 
th e tas k o f  deletin g tex t  usin g a  wor d processor . 
Learner s wer e give n instruction s tha t  wer e genera l 
enoug h t o cove r  al l  deletio n situations .  Wit h th e 
wor d processo r  use d i n th e experiment ,  deletio n i s 
don e b y placin g th e curso r  a t  th e beginnin g o f  th e to -
be-delete d text ,  selectin g th e "delete "  optio n from  a 
menu,  highlightin g th e text ,  an d pressin g Enter .  T o 
highligh t  th e tex t  th e use r  presse s th e final  characte r 

of  tha t  text .  Th e instruction s sa y t o "Typ e th e 

characte r  a t  th e en d o f  th e tex t  yo u w^an t  t o 

delete ,  typin g i t  ove r  an d ove r  unti l  th e tex t  i s 

highlighted. "  W h e n th e use r  specifie s th e target ,  th e 
compute r  the n highlight s th e tex t  u p t o tha t  character . 
Th e targe t  characte r  ca n b e presse d severa l  time s i f  i t 
occur s mor e tha n onc e i n th e to-be-delete d tex t 

Th e notio n o f  multipl e targe t  specificatio n i s 
bewilderin g t o n e w user s w h o d o no t  understan d th e 
ide a o f  targe t  searche s (Catrambone ,  1990) .  I t  i s a t 
thi s poin t  tha t  a  principl e o r  exampl e i s helpful .  A n 
explanatio n o f  wha t  th e compute r  i s doin g whe n th e 
targe t  characte r  i s  presse d coul d hel p th e learne r 
understan d w h y i t  i s sometime s necessar y t o pres s th e 
fina l  characte r  m o r e tha n onc e (se e Tabl e 1) . 
Alternatively ,  a n exampl e showin g a  to-be-delete d 
wor d suc h a s "telephone "  tha t  require s it s final  lette r 
t o b e type d mor e tha n onc e woul d hel p th e learne r  t o 
explai n t o him -  ( k hersel f  w h y multipl e presse s o f  th e 
targe t  i s sometime s necessary . 
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Anothe r  facto r  t o conside r  i s th e natur e o f  th e 
initia l  tas k th e learne r  attempts .  I f  th e firs t  tas k 
subject s face d wa s t o delet e a  wor d tha t  required  onl y a 
singl e keypres s (i.e. .  it s  fina l  lette r  di d no t  occu r 
earlie r  i n th e word) ,  the n th e learne r  coul d b e confuse d 
by th e instructio n tha t  say s t o typ e th e en d characte r 
over  an d over .  Thi s i n fac t  wa s th e initia l  tas k i n thi s 
experimen t  T w o factor s wer e manipulate d i n orde r  t o 
examin e thei r  effect s o n thi s potentia l  confusion . 
The firs t  wa s whethe r  th e instruction s wer e 
accompanie d b y a  principl e tha t  explaine d wh y 
multipl e presse s o f  th e targe t  lette r  ar e sometime s 
necessary .  Thi s i s predicte d t o hel p th e learne r 
determin e mor e quickl y wh y th e fma l  lette r  o f  th e 
firs t  to-be-delete d wor d need s t o b e ĵ esse d onl y once . 
The othe r  facto r  wa s th e typ e o f  exampl e tha t 
accompanie d th e instructions .  I f  th e exampl e i s a 
wor d whos e final  lette r  occur s earlie r  i n th e wor d 
(suc h a s "telephone") ,  thi s coul d hel p th e learne r 
understan d wh y th e final  lette r  sometime s ha s t o b e 
presse d mor e th e once ;  however ,  thi s exampl e doe s 
not  matc h th e first  tas k an d thus ,  coul d confus e th e 
learner .  Conversely ,  i f  th e exampl e i s a  wor d whos e 
final  lette r  doe s no t  occu r  earlie r  i n th e wor d (suc h a s 
"airplane") ,  prio r  researc h suggest s th e exampl e woul d 
hel p th e learne r  wit h th e first  tas k sinc e th e exampl e 
and th e tas k mesh .  However ,  ther e remain s th e 
potentia l  fo r  confusio n sinc e th e exampl e i s i n som e 
sens e a t  odd s wit h th e instructions .  I n thi s situation , 
th e learne r  woul d b e likel y t o pa y mor e attentio n t o 
th e exampl e sinc e i t  meshe s wit h th e first  tas k an d 
pay les s attentio n t o th e instructio n (LeFevr e & 
Dixon .  1986) .  Finally ,  i f  n o exampl e i s give n the n a 
principl e agai n become s importan t  i n helpin g th e 
learne r  t o understan d th e instructions . 

The purpos e o f  thi s stud y wa s t o explor e th e 
relationshi p betwee n genera l  instructions ,  principles , 
examples ,  an d performanc e o n initia l  an d late r  tasks . 

Prior Work Examining Elaborations and 
Example s i n Learnin g Procedure s 

One difficulty that faces new users of a set of 
instruction s i s understandin g wha t  i s reall y goin g o n 
when the y execut e a  serie s o f  steps .  Prio r  wor k ha s 
suggeste d tha t  a  principl e o r  explanation ,  a t  som e 
level ,  o f  wha t  th e syste m "really "  does ,  eve n i f  tha t 
explanatio n i s onl y a n approximation ,  woul d hel p 
learner s undwstan d thos e step s mor e r̂ idl y (Kiaa s & 
Bovair ,  1984 )  an d eve n appl y the m t o nove l 
situation s mor e effectivel y (Centne r  &  Genmer , 
1983) . 

I n a  simila r  vein ,  othe r  studie s sugges t  tha t 
backgroun d knowledg e o r  elaboration s ma y hel p 
initia l  performanc e (Barsalo u &  Hale ,  1992) .  Fo r 
example .  Reder .  Chamey .  an d Morga n (1986 )  foun d 
tha t  subject s learnin g variou s D O S command s wer e 
more successfu l  i f  th e instruction s containe d 

elaboration s abou t  th e command s instea d o f  primaril y 
synta x information .  Smit h an d Goodma n (1984 ) 

foun d tha t  subject s wh o receive d elaboration s o f 
instruction s fo r  buildin g circuit s tha t  include d 
informatio n abou t  th e structur e o r  functio n o f  th e 
circuit s mor e accuratel y buil t  th e circuit s an d showe d 
superio r  transfe r  whe n buildin g ne w circuits . 

Despit e th e demonstrate d valu e o f  elaboration s an d 
menta l  model s o n learning ,  peopl e prefe r  t o lear n 
fro m example s (Chi ,  Bassok ,  Lewis ,  Reimann ,  & 
Glaser ,  1989 ;  LeFevr e &  Dixon ,  1986 ;  PiroU i  & 
Anderson ,  1985) .  On e reaso n example s ar e ofte n 
preferre d migh t  b e tha t  the y provid e a  concret e guid e 
t o behavior .  Th e learne r  typicall y ca n visuall y 
compar e th e exampl e t o th e procedur e a s wel l  a s th e 
curren t  tas k an d decid e ho w t o mak e change s 
appropriat e t o th e curren t  task .  However ,  on e well -
establishe d difficult y i s tha t  learner s ofte n hav e 
troubl e adaptin g example s t o nove l  problem s 
(Catrambon e &  Holyoak ,  1990 ;  Reed .  Dempster ,  & 
Ettinger ,  1985) . 

I n th e curren t  stud y i t  i s  predicte d tha t  learner s wil l 
do th e initia l  deletio n tas k mos t  successfull y  i f  th e 
exampl e matche s th e tas k o r  i f  th e instruction s 
contai n a  principle .  I t  i s  unclear ,  base d o n prio r 
work ,  wha t  th e natur e o f  th e interactio n betwee n 
exampl e typ e an d principl e wil l  be . 

Exper imen t 

Metho d 

Subjects .  Subject s wer e 6 1 student s a t  th e Georgi a 
Institut e o f  Technolog y wh o participate d fo r  cours e 
credit .  Subjects ,  a s indicate d o n a  questionnaire ,  ha d 
compute r  experienc e confine d t o a  Macintos h whos e 
interfac e i s considerabl y differen t  tha n th e interfac e fo r 
th e wor d processo r  use d i n thi s experimen t 

Procedure. Subjects performed word processing 
task s o n a n IB M PS/ 2 Mode l  8 0 compute r  (thi s wil l 
be referred  t o a s th e "task "  computer) .  I n addition ,  a 
secon d PS/ 2 8 0 wa s use d t o presen t  instruction s t o 
subject s (thi s wil l  b e referred  t o a s th e "instruction " 
computer) . 

Subject s w a c first  show n severa l  feature s o f  th e 
tas k compute r  an d th e wor d processin g program .  Th e 
tas k compute r  scree n displaye d a n "empty "  documen t 
Subject s wer e show n ho w t o mov e th e curso r  aroun d 
th e scree n wit h th e arro w keys .  Subject s wer e the n 
aske d t o typ e a  paragrap h t o allo w the m t o ge t 
comfortabl e wit h th e keyboard . 

Next ,  subject s wer e show n ho w t o us e th e 
instructio n compute r  t o rea d th e instruction s o n ho w 
t o d o variou s tasks .  Instruction s consiste d o f  a  serie s 
of  screen s o f  information .  Th e instruction s include d 
procedure s fo r  retrievin g an d exitin g document s an d 
insertin g tex t  int o a  document .  Thes e instruction s 
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wer e th e sam e fo r  al l  subjects .  I n addition ,  th e 
instruction s include d th e procedur e fo r  deletin g text . 
Tabl e 1  contain s th e par t  o f  th e instruction s fo r 
deletin g tex t  tha t  varie d from  grou p t o group . 

Ther e wer e si x group s i n th e experimen t  define d 
by th e presenc e o r  absenc e o f  th e principl e an d th e 
typ e o f  exampl e (matchin g firs t  task ,  no t  matching , 
no example) .  Th e deletio n instruction s wer e identica l 
fo r  al l  subject s excep t  fo r  Scree n 7  (se e Tabl e 1) . 
"Principle "  subject s receive d a n explanatio n o f  th e 
searchin g th e compute r  doe s fo r  a  targe t  character . 
"Example "  subject s receive d a n exampl e o f  a  wor d 
bein g deleted .  Th e wor d require d eithe r  a  singl e 
keypres s (matchin g flrst  task )  o r  multipl e keypresse s 
(no t  matchin g first  task) .  I f  a  subjec t  receive d bot h a 
principl e an d a n example ,  th e principl e precede d th e 
example .  Th e typ e o f  instruction s subject s receive d 
was confounde d wit h length . 

Presentation of Instructions. The instructions 
coul d b e viewe d o n th e instructio n compute r  on e 
scree n a t  a  time .  Th e content s o f  a  scree n becam e 
visibl e whe n th e subjec t  hel d d o w n th e spac e bar . 
When th e spac e ba r  wa s no t  hel d down ,  a n outlin e o f 
th e instruction s appeare d o n th e display .  Th e outlin e 
consiste d o f  row s o f  dashe s wher e eac h ro w 
corresponde d t o a  screen .  Eac h ro w tha t  represente d 
th e first  scree n o f  informatio n fo r  a  particula r  topi c 
(suc h a s retrievin g a  document )  consiste d o f  th e titl e 
of  th e topi c rathe r  tha n dashes .  This  allowe d subject s 
t o kee p visua l  trac k o f  wher e the y wer e i n th e 
instructions .  I n addition ,  on e ro w i n th e outlin e wa s 
alway s a t  a  highe r  intensit y tha n th e others .  Thi s 
ro w corresponde d t o th e scree n tha t  woul d appea r  i f 
th e spac e ba r  wa s pressed .  Subject s coul d g o forward s 
or  backward s throug h th e instructio n screen s b y 
pressin g th e Nex t  Pag e ke y o r  th e Previou s Pag e key . 
Subjects '  movement s throug h th e instruction s wer e 
automaticall y reccxrded . 

Training and Test Phases. After learning how 
t o rea d instruction s o n th e instructio n computer , 
subject s wer e show n th e first  documen t  o n whic h 
the y wer e t o work .  Th e documen t  wa s marked-u p t o 
sho w th e change s tha t  wer e t o b e made .  Item s t o b e 
delete d wer e underline d i n re d ink .  Th e nam e o f  th e 
document  wa s printe d i n th e uppe r  left-han d come r 
sinc e th e nam e wa s neede d i n orde r  t o retriev e th e 
document 

Prio r  t o doin g a  tas k (suc h a s retrievin g a 
document )  i n th e trainin g phas e fo r  th e first  time ,  a 
subjec t  rea d th e instruction s fo r  tha t  tas k al l  th e wa y 
throug h befor e attemptin g t o d o th e task .  Thi s wa s 
don e i n orde r  t o mak e sur e subject s sa w al l  th e step s 
fo r  th e procedur e a t  leas t  onc e an d woul d b e les s 
tempte d t o gues s abou t  h o w t o d o a  ste p later . 
Subject s wer e tol d tha t  onc e the y wer e don e readin g a 
section ,  the y coul d no t  loo k bac k a t  i t  whil e the y 
attempte d t o d o th e task . 

Once subject s bega n a  task ,  i f  the y di d no t  k n o w 
what  t o d o a t  a  particula r  poin t  o r  m a d e a  mistak e 
fro m whic h the y coul d no t  recover ,  the y ha d t o re-rea d 
tha t  sectio n o f  th e instruction s an d the n red o th e task . 
Once subject s successfull y complete d a  task ,  the y di d 
not  hav e t o rea d tha t  sectio n o f  th e instruction s agai n 
unles s the y late r  m a d e a  mistak e from  whic h the y 
coul d no t  recover .  Th e tim e t o d o a  deletio n tas k wa s 
define d a s th e moment  th e functio n ke y wa s presse d 
(tha t  opene d th e men u containin g th e delet e option ) 
unti l  th e Ente r  ke y w a s pressed ,  causin g th e 
appropriat e tex t  t o disappea r  fro m th e scree n 
(includin g tim e spen t  redoin g th e tas k i f  th e subjec t 
made a  mistake) . 

The experimen t  wa s broke n int o a  trainin g phas e 
and a  tes t  phase .  Trainin g task s include d deletin g a 
tota l  o f  si x words ,  si x sentences ,  an d thre e 
paragraphs .  Th e tes t  task s consiste d o f  deletin g 
words ,  sentences ,  an d paragraph s a s wel l  a s othe r 
entities ,  suc h a s garbag e letter s i n th e middl e o f  a 
word ,  tha t  require d subject s t o appl y th e procedur e t o 
unfamilia r  units . 

Th e firs t  thre e document s (constitutin g th e 
trainin g phase )  eac h require d th e followin g task s i n 
order :  1 )  retriev e th e document ,  2 )  delet e a  word ,  3 ) 
inser t  a  phrase ,  4 )  delet e a  sentence ,  S )  inser t  a  phrase , 
6 )  delet e a  paragr^h .  7 )  inser t  a  phrase ,  8 )  delet e a 
word ,  9 )  inser t  a  phrase .  10 )  delet e a  sentence ,  an d 11 ) 
exi t  th e document . 

Th e phras e insertion s wer e alway s seve n word s 
long .  Th e wor d deletion s durin g th e trainin g phas e 
neve r  involve d a  wor d whos e las t  lette r  als o occurre d 
earlie r  i n th e word .  Thus ,  thes e wor d deletion s 
require d onl y a  singl e specificatio n o f  th e targe t  letter . 
Similarly ,  al l  sentence s ende d i n a  perio d an d n o 
sentenc e containe d an y interna l  poiods .  Th e inserticx i 
and documen t  retrieva l  an d exitin g task s wer e include d 
t o mak e th e task s somewha t  realistic . 

Durin g th e tes t  phas e subject s performe d onl y 
deletio n tasks .  Eac h o f  th e thre e tes t  phas e 
document s containe d fiv e deletio n tasks ,  tw o 
involvin g words ,  tw o involvin g sentences ,  an d on e 
involvin g a  paragn^h .  Th e first  deletio n tas k i n th e 
tes t  phas e wa s t o delet e th e wor d "mysterious. "  Th e 
secon d tas k wa s t o delet e a  sentenc e tha t  ha d interna l 
period s (an d thu s a  perio d ha d t o b e presse d thre e 
time s i n orde r  t o completel y highligh t  th e sentence) . 
Th e thir d tas k wa s t o delet e a  paragrap h i n whic h th e 
las t  character ,  a  period ,  occurre d onl y onc e i n th e 
paragraph .  Othe r  tes t  phas e deletio n task s differe d 
fro m th e word ,  sentence ,  an d paragrap h deletio n task s 
i n th e trainin g phas e i n variou s ways .  First ,  som e 
task s bega n i n th e middl e o f  words ,  sentences ,  an d 
paragraph s rathe r  tha n a t  th e beginnin g a s wa s th e 
cas e i n th e trainin g phase .  Second ,  som e task s di d 
not  includ e th e en d o f  som e obviou s uni t  (e.g. , 
deletin g th e first  fe w word s o f  a  sentenc e withou t 
deletin g th e res t  o f  th e sentence) .  Third ,  som e tasks . 
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othe r  tha n paragrap h deletions ,  require d multipl e 
keypresses . 

Results 

Given that a prior study (Catrambone, 1990) 
demonstrate d a  lon g start-u p tim e fo r  genera l 
instructions ,  bu t  goo d transfe r  t o nove l  tasks ,  th e 
resul t  o f  mos t  interes t  i s  tim e t o d o th e first  deletio n 
tas k (deletin g a  word) .  Th e time s varie d fro m 3 1 t o 

approximatel y 8 0 second s (se e Tabl e 2) .  A  two-wa y 
analysi s o f  varianc e showe d n o mai n effec t  o f  eithe r 
principl e (/='(1,55)».23 .  p=.63 )  o r  exampl e 
(F(2.55)=.02 ,  p>.98) .  Howev» ,  th e interactio n wa s 
significant ,  F(2,55)»3.31 ,  p=.04 .  Th e thre e fastes t 
group s wer e th e group s wit h th e matchin g exampl e 
and n o principle ,  th e grou p wit h th e principl e an d n o 
example ,  an d th e grou p wit h th e mismatchin g 
exampl e an d th e principle . 

Tabl e 1 :  Deletio n Instruction s 

Screen 7: 

Typ e th e characte r  a t  th e en d o f  th e tex t  yo u wan t  t o delete ,  typin g i t  ove r  an d ove r  unti l  th e tex t  i s 

highlighted . 

Principle: 

Each tim e yo u typ e th e character ,  th e compute r  "searches "  i n a  forwar d direction ,  startin g fro m th e 

poin t  a t  whic h th e curso r  i s located ,  unti l  th e compute r  find s th e character .  Whe n th e compute r  find s 

th e character ,  i t  highlight s al l  th e tex t  i t  searche d throug h o n th e wa y t o findin g th e character . 

Example: 

Matche d initia l  task :  Fo r  example ,  i f  th e wor d yo u wishe d t o delet e wa s airplan e the n yo u woul d typ e 

th e lette r  e . 

Did not match initial task: For example, if the word you wished to delete was telephone then you would 

typ e th e lette r  e  thre e times . 

Table 2: Time to Perform Deletion Tasks (seconds) 

Deletio n Tas k 

1st  (Delet e Word ) 
2nd (Delet e Sentence ) 
3r d (Ddet e Paragraph ) 

Remaind ^  o f  Trainin g 
Phase Task s 

1st  W wd Requirin g 
Multipl e Keypresse s 

1st  Sentenc e Requirin g 
Multipl e Keypresse s 

1st  Paragrap h Requmn g 
a Singl e Keypres s 

Remainde r  o f  Tes t 

Phase Task s 

Exampl e Matche s 
Firs t  Tas k 

Principl e 
(n=lO ) 

75. 9 
242. 3 

13. 3 

8. 9 

8. 7 

10. 4 

10. 2 

10. 0 

NoPri n 
(n=10 ) 

31. 0 
112. 4 

18. 1 

10. 7 

16. 5 

10. 9 

10. 4 

10. 6 

Exampl e Doe s No t 
Matc h Firs t  Tas k 

Principl e 
(n=ll ) 

42. 6 
180. 4 
13. 5 

9. 7 

9. 1 

12. 1 

9. 5 

11. 8 

NoPri n 
(n=10 ) 

60. 6 
171. 6 
14. 4 

10. 1 

10. 2 

12. 6 

16. 0 

11. 2 

No 
Exampl e 

Principl e 

(n=ll ) 

31. 0 
103. 7 
31. 2 

9. 4 

9. 8 

12. 2 

9. 7 

11. 6 

NoPri n 

(n^ ) 

79. 5 
159. 6 
26. 1 

11. 7 

13. 0 

12. 3 

10. 5 

11. 4 
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Th e patter n o f  result s i n Tabl e 2  fo r  th e firs t 
deletio n tas k suggest s th e followin g interpretation .  I f 
no exampl e i s presen t  o r  th e exampl e doe s no t  matc h 
th e cunen t  task ,  the n havin g a  principl e appear s t o 
hel p th e learne r  appl y th e procedure .  I f  th e exampl e 
matche s th e firs t  tas k an d ther e i s n o principle ,  th e 
learne r  als o perform s well .  However ,  i f  th e exampl e 
matche s th e fu-s t  tas k an d th e principl e i s present ,  th e 
learne r  i s slowed ,  perhap s becaus e th e learne r  spend s 
tim e tryin g t o reconcil e th e discrepanc y betwee n a 
principl e tha t  explain s w h y multipl e presse s ar e 
neede d wit h a n exampl e tha t  onl y require s a  singl e 
press .  I f  n o principl e i s give n an d eithe r  n o exampl e 
or  a  mismatchin g exampl e i s given ,  performanc e i s 
als o slowed . 

Th e secon d deletio n task ,  deletin g a  sentence , 
cause d problem s fo r  subjects ,  primaril y becaus e the y 
had difficult y realizin g tha t  a  perio d coul d b e use d a s a 
targe t  characte r  t o specif y th e rang e t o b e highlighted . 
Ther e wa s n o effec t  du e t o th e principle ,  example ,  o r 
thei r  interaction .  Thi s i s no t  entirel y surprisin g 
give n tha t  th e majo r  difficulty ,  realizin g tha t  a  perio d 
i s a  legitimat e targe t  character ,  doe s no t  i^pea r  t o b e 
benefite d i n an y obviou s w a y b y th e principl e o r 
example s use d here . 

The thir d deletio n task ,  deletin g a  paragraph , 
showe d a  tren d favorin g subject s w h o receive d th e 
principl e (F(l,55)=3.60 ,  p=.06) .  Performanc e tim e 
fo r  al l  group s droppe d considerabl y from  th e sentenc e 
deletio n tim e (se e Tabl e 2) .  Thi s i s reasonabl e givw i 
tha t  subject s ha d learne d from  th e prio r  tas k tha t  a 
perio d ca n b e use d a s a  targe t  Th e onl y n e w featur e 
her e i s tha t  th e targe t  need s t o b e presse d mor e tha n 
once .  Th e firs t  tw o deletio n tasks ,  deletin g a  wor d 
and a  sentence ,  onl y require d a  singl e keypress . 
Perhap s subject s develope d a n expectatio n o f  onl y 
havin g t o typ e th e targe t  once .  However ,  principl e 
subject s coul d hav e possesse d th e necessar y 
understandin g t o realiz e mor e quickl y w h y a  singl e 
keypres s wa s no t  sufficien t  t o highligh t  th e entir e 
paragraph .  Ther e wa s als o a  tren d toward s subject s 
withou t  a n exampl e takin g longer ,  bu t  thi s wa s 
primaril y du e t o tw o outliers . 

Performanc e o n th e res t  o f  th e trainin g task s 
showe d a  tren d favorin g subject s w h o receive d th e 
principl e (F(l,55)=3.39 ,  p=.07) .  Thi s suggest s 
some benefi t  o f  a  principl e beyon d th e performanc e o f 
th e initia l  tasks .  Perhap s th e principl e provide s a n 
additiona l  pathwa y fo r  helpin g subject s recal l  o r 
reconstruc t  th e detail s o f  h o w t o specif y a  targe t 
characte r  fo r  bot h singl e an d multipl e specificatio n 
cases .  Th e exampl e m a y hel p onl y o n initia l  case s 
tha t  matc h it . 

The tes t  phas e task s involve d nove l  feature s suc h 
as deletin g a  wor d usin g multipl e keypresse s o r 
deletin g onl y par t  o f  a  wor d o r  sentence .  Performanc e 
on th e firs t  tes t  phas e task ,  deletin g a  wor d tha t 
require d multipl e specification s o f  th e target ,  favore d 
subject s w h o receive d th e principl e (F(l,55)=8.14 , 

p=.006) .  I t  i s  surprisin g tha t  subject s w h o receive d 
th e wor d deletio n exampl e tha t  involve d multipl e 
keypresse s di d no t  sho w superio r  performanc e o n thi s 
task .  However ,  thi s resul t  i s  consisten t  wit h th e 
trainin g phas e resul t  showin g n o benefi t  o f  a n 
exampl e beyon d th e initia l  task .  Perlu^ s a n exampl e 
i s accessibl e fo r  initia l  task s simila r  t o th e exampl e 
wherea s a  principl e i s accessibl e for ,  an d therefor e 
applie d to ,  m a n y tasks . 

Performanc e o n th e nex t  task ,  th e Vas t  sentenc e 
deletio n tas k tha t  involve d multipl e specification s o f 
th e target ,  di d no t  sho w performanc e difference s a s a 
functio n o f  eithe r  manipulation .  Thi s make s sens e 
sinc e subject s ha d jus t  complete d a  tas k requirin g 
multipl e specifications . 

Performanc e o n th e nex t  task ,  th e firs t  paragrap h 
deletio n tas k i n whic h th e targe t  characte r  ha d t o b e 
specifie d onl y once ,  showe d a  tren d £av(xin g principl e 
subject s (F(l,56)=3.60 ,  p=.06) .  Thi s probabl y 
occurre d becaus e b y thi s tim e subject s wer e use d t o 
specifyin g a  targe t  multipl e time s fo r  a  paragr^ h an d 
some subject s presse d th e targe t  multipl e time s befor e 
realizin g the y di d no t  hav e t o d o so .  Subject s w h o 
receive d th e principl e wer e les s likel y t o m a k e thi s 
eno r  sinc e the y presumabl y wer e mor e awar e o f  wha t 
th e specificatio n did .  Nevertheless ,  thi s i s a 
surprisin g resul t  give n tha t  subject s ha d alread y don e 
17 deletion s prio r  t o thi s task . 

Ther e wer e n o difference s i n performanc e fo r  th e 
remainde r  o f  th e tes t  phas e task s a s a  functio n o f  th e 
manipulations .  Subject s had ,  b y thi s time ,  bee n 
expose d t o al l  th e odditie s the y woul d encounte r  late r 
an d presumabl y wer e abl e t o handl e the m (principle : 
f(l,55)=.09 ;  example :  F(2,55)=1.34 ,  p = . 2 7 ; 
interaction :  F(2,55>=.48) . 

D i s c u s s i o n 

The results indicate that a principle is useful in 
helpin g learner s t o follo w genera l  instruction s 
initially ,  particularl y  i f  n o exampl e o r  a  mismatchin g 
exampl e i s present .  A n exampl e i s usefu l  o n th e 
initia l  tas k i f  i t  matche s tha t  task .  Interestingly ,  i f 
th e exampl e matche s th e initia l  task ,  the n a  principl e 
seems t o ge t  i n th e w a y o f  performanc e o f  th e initia l 
task .  Thes e finding s sugges t  tha t  instruction s coul d 
be writte n a t  a  genera l  leve l  an d stil l  b e relativel y 
eas y t o us e initiall y  i f  certai n elaboration s o r 
principle s ar e provided .  Othe r  researc h ha s suggeste d 
tha t  instruction s ca n b e writte n i n detai l  fo r  specifi c 
task s tha t  ai d initia l  performanc e an d allo w 
generalizatio n t o nove l  task s (Catrambone ,  1990 , 
Experimen t  2) . 

Th e decisio n t o writ e genera l  instruction s wit h 
principle s o r  t o writ e specifi c  instruction s tha t 
promot e generalizatio n coul d b e a  functio n o f  othe r 
factors .  Fo r  example ,  i f  th e use r  wil l  b e performin g a 
limite d se t  o f  tasks ,  the n specifi c  instruction s fo r  eac h 

753 



tas k i s th e bes t  approach .  However ,  i f  i t  i s  likel y 
tha t  th e use r  wil l  eventuall y hav e t o d o nove l  an d 
perhap s unforesee n (b y th e instructio n writer )  tasks , 
the n genera l  instruction s wit h principle s i s th e bes t 
approach .  Clearly ,  thes e issue s nee d t o b e teste d i n 
additiona l  experiments . 

Experiment s tha t  manipulat e th e ambiguit y o f 
genera l  instruction s shoul d sho w differentia l  effect s o f 
includin g principles .  I t  ma y b e th e cas e tha t  well -
writte n genera l  instruction s d o no t  benefi t  fit)m  th e 
inclusio n o f  principle s an d examples .  I n fact ,  user s 
migh t  perfor m bes t  wit h a  well-writte n minimalis t 
set  o f  instruction s (Carroll ,  Smith-Kerker ,  For d & 
Mazur-Rimeu ,  1987-88) . 

The genera l  instruction s use d i n thi s experimen t 
wer e probabl y no t  optimal .  Scree n 7  o f  th e 
instruction s (Tabl e 1 )  sai d t o typ e a  targe t  characte r 
ove r  an d ove r  unti l  th e tex t  wa s highlighted .  Th e 
instruction s coul d hav e bee n bette r  worde d (e.g. ,  "typ e 
th e characte r  on e o r  mor e times..." )  wit h littl e los s o f 
generality .  I f  thi s improve d wordin g ha d bee n used ,  i t 
i s  no t  clea r  tha t  th e inclusio n o f  th e principl e woul d 
hav e ha d th e sam e impac t  a s i t  di d i n th e curren t 
study .  I n an y case ,  th e effec t  o f  providin g a  principl e 
need s t o b e examine d fo r  othe r  task s an d wit h 
instruction s involvin g varyin g degree s o f  generalit y 
befor e stron g conclusion s ca n b e draw n abou t  th e 
effect s o f  principle s o n th e comprehensio n an d 
applicatio n o f  instructions . 

I t  woul d als o b e usefu l  i n futur e wor k t o buil d a 
model  t o explai n ho w a  principl e o r  a n exampl e ca n 
ai d i n th e comprehensio n an d carrying-ou t  o f  genera l 
iiistructions .  O n e approac h i s suggeste d b y Kiera s 
and Bovai r  (1984 )  w h o argu e tha t  menta l  mode l 
informatio n i s informatio n tha t  map s o n t o th e 
requirement s o f  a  procedure ,  thu s allowin g a  learne r  t o 
infe r  a  procedure .  Thus ,  i n th e curren t  study ,  i f  a 
subjec t  coul d no t  remembe r  par t  o f  th e procedur e o r 
had difficult y determinin g ho w t o appl y it ,  th e 
presenc e o f  th e principl e helpe d the m reconstruc t  th e 
necessar y steps .  Anothe r  possibilit y  i s  tha t  th e 
principl e help s disambiguat e instructions .  A n 
explanatio n o f  wh y a  certai n ste p i s neede d coul d hel p 
poin t  th e use r  toward s th e correc t  interpretatio n o f  th e 
instructicHis .  Thus ,  a  principl e shoul d b e mor e usefu l 
as th e instruction s ar e mor e general . 
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