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A C T I V E L Y L E A R N I N G T O U S E A  W O RD P R O C E S S OR 

John M. Carroll and Robert Mack 
I B M Thoma s Watso n Researc h Cente r 
Yorktow n Heights ,  N e w Yor k 1059 8 

Learnin g t o us e a  wor d processo r  provide s a  stud y o f  rea l 
comple x huma n learnin g tha t  i s  fundamentall y "active" ,  drive n b y 
th e initiative s o f  th e learner .  Peopl e lear n b y activel y tryin g 
thing s out ,  b y reasoning ,  an d b y referrin g t o prio r  knowledge . 
Our  vie w i s tha t  thes e ar e natura l  ~  albei t  demandin g — strategie s 
fo r  peopl e t o adop t  whe n confronte d b y a  learnin g tas k o f  non -
trivia l  complexity .  Wha t  i s especiall y noteworth y i n th e presen t 
cas e i s tha t  th e learner s w e hav e studie d ar e almos t  entirel y inno -
cen t  wit h respec t  t o compute r  technology .  I n th e contex t  o f 
learne r  innocence ,  w e argue ,  thes e "natural "  strategie s entrai n 
sever e an d wid e rangin g learnin g problems .  Analysi s o f  thes e 
problems ,  i n turn ,  suggest s researc h direction s fo r  th e analysi s o f 
rea l  huma n learnin g withi n Cognitiv e Scienc e an d practica l  direc -
tion s I n whic h compute r  wor d processin g systems ,  an d th e educa -
tiona l  technologie s tha t  suppor t  thei r  trainin g an d use ,  migh t 
evolve . 

I n thi s researc h project ,  te n offic e temporarie s spen t  fou r 
half-day s learnin g t o us e on e o f  tw o possibl e wor d processin g 
system s i n ou r  laboratory .  Thes e peopl e wer e highl y experience d 
i n routin e offic e work ,  bu t  quit e naiv e wit h respec t  t o computer s 
i n genera l  an d wor d processin g i n particular .  W e aske d the m t o 
Imagin e a  scenari o i n whic h a  wor d processin g syste m ha d recent -
l y bee n introduce d t o thei r  offic e an d the y ha d bee n aske d t o b e 
th e firs t  t o lear n i t  (t o the n pas s thi s knowledg e o n t o colleagues) . 
The poin t  wa s tha t  the y wer e t o lear n t o us e th e syste m usin g th e 
trainin g material s tha t  accompan y i t  a s thei r  onl y resource . 

Our  metho d involve d promptin g learner s t o "thin k aloud "  a s 
the y worke d throug h th e trainin g materials .  The y wer e t o repor t 
question s tha t  wer e raise d i n thei r  minds ,  plan s an d strategie s the y 
fel t  the y migh t  b e considerin g o r  followin g out .  an d inference s 
and knowledg e tha t  migh t  hav e bee n brough t  t o awarenes s b y 
on-goin g experiences .  W e remaine d wit h th e learners ,  t o kee p 
the m talkin g an d t o interven e i f  a t  an y tim e i t  appeare d tha t  a 
proble m wa s s o grav e tha t  a  learne r  migh t  leav e th e experimen t  i f 
we di d no t  hel p out .  O u r  promptin g remaine d non-directive ,  an d 
indee d onc e learner s go t  goin g w e neede d t o promp t  ver y infre -
quently .  Ou r  analysi s consiste d firs t  o f  a n enumeratio n o f 
'critica l  incidents" ,  constraine d b y th e consensu s o f  th e experi -

menters ,  whic h wer e cataloge d an d classifie d i n variou s ways . 
The chie f  goa l  o f  thi s wa s t o for m a  pictur e o f  th e typica l  experi -
enc e o f  a  learner ,  an d i t  i s  thi s induce d "prototype "  learnin g 
experienc e t o whic h w e wil l  refe r  i n wha t  follows . 
Learning by doing. 

Our  learner s relentlessl y wante d t o lear n b y tryin g thing s ou t 
rathe r  tha n b y readin g abou t  h o w t o d o them .  Hal f  o f  ou r  lear -
ner s trie d t o sig n o n t o th e wor d processo r  befor e readin g h o w t o 
d o so .  I n par t  thi s wa s impatience :  the y wer e reluctan t  t o rea d a 
lo t  o f  explanatio n o r  ge t  bogge d d o w n followin g meticulou s direc -
tions .  Bu t  I t  als o devolve d fro m mismatche d goals :  Learner s 
wante d t o discove r  ho w t o d o specifi c  thing s a t  particula r  times . 
and thi s di d no t  alway s accor d wit h th e sequenc e i n whic h topic s 
wer e treate d i n th e manual . 

Learnin g b y tryin g thing s ou t  accordin g t o a  persona l  agend a 
of  need s an d goal s i s no t  merel y a  preference .  Learner s w h o tr y 
t o follo w ou t  manua l  instruction s ar e ofte n unabl e t o d o so .  Th e 
instructio n sequence s ar e fragil e i n th e sens e tha t  i t  i s  eas y t o ge t 
side-tracke d an d ther e i s n o provisio n i n the m fo r  recovery .  O n e 
exampl e i s a  learne r  w h o inadvertentl y paginate d (reformatted )  a 
documen t  a t  th e beginnin g o f  a n exercis e o n revisin g documents . 
Thi s no t  onl y rearrange d th e line s i n th e fil e t o mak e right  mar -
gin s even ,  i t  als o store d th e documen t  away .  Th e learne r  ha d no t 
yet  learne d ho w t o retriev e document s an d th e manua l  itsel f 
provide d n o recover y informatio n fo r  thi s (o r  an y other )  typ e o f 
error .  Accordingly ,  sh e wa s force d t o tr y t o discove r  h o w t o 
retriev e th e documen t  o n he r  own . 

Once th e documen t  wa s restored ,  sh e wa s face d wit h a n 
equall y staggerin g problem :  th e paginatio n operatio n ha d rear -
range d th e line s o f  he r  fil e s o tha t  th e revisin g instruction s di d no t refe r  t o th e sam e document .  A n experience d use r  w h o under -

stoo d reformattin g coul d hav e reinterprete d th e instruction s an d 
adapte d the m t o thi s rearrange d text .  Bu t  thi s learne r  ha d n o ide a 
what  sh e ha d done ,  an d thu s wa s puzzle d b y th e fac t  tha t  th e 
Instruction s seeme d t o b e wrong .  Th e fragilit y  o f  instructio n 
sequences ,  couple d wit h th e propensit y o f  learner s t o tr y t o re -
cove r  b y Initiatin g explorator y forays ,  ca n resul t  I n proble m tan -
gles :  Learners ,  w h o ma y no t  eve n full y understan d th e individua l 
operations ,  hav e littl e basi s fo r  appreciatin g th e subtl e interdepen -
denc e o f  cluster s o f  wor d processo r  operations .  The y fin d them -
selve s i n distorte d o r  eve n unrecognizabl e proble m situations . 

W h en learner s d o not .  o r  cannot ,  follo w direction s th e prob -
lem s tha t  aris e ca n resul t  i n thei r  losin g trac k o f  wha t  the y ar e 
tryin g t o do .  I t  i s  likely ,  o f  course ,  tha t  thi s los s o f  tas k orienta -
tio n contribute s t o th e overal l  failur e o f  learnin g — a s indicate d b y 
th e troubl e al l  learner s ha d applyin g thei r  learnin g experience s t o 
th e routin e typin g "transfe r  task "  afte r  training .  Non e o f  th e 
learner s wer e abl e t o type ,  revise ,  an d prin t  a  simpl e on e pag e 
lette r  withou t  som e troubl e wit h eac h o f  thes e basi c skills . 

What  I s mor e surprisin g perhap s i s tha t  eve n whe n learner s 
wer e abl e t o successfull y follo w instructio n sequence s out .  the y 
stil l  seeme d t o experienc e a  los s o f  tas k orientation ,  a s evidence d 
by comment s like :  "Wha t  di d w e do?" ,  " I  kno w I  di d something , 
but  I  don' t  kno w wha t  i t  is! "  o r  "I' m gettin g confuse d becaus e I' m 
not  actuall y doin g anythin g excep t  followin g thes e directions. " 
For  thes e subjects ,  th e overal l  orientatio n towar d accomplishin g 
meaningfu l  task s (e.g. ,  typ e a  letter ,  prin t  somethin g out )  ha s 
bee n subverte d b y a  narrowe r  orientatio n towar d followin g ou t  a 
sequenc e o f  instructions . 
Learning bj thinking. 

Jus t  a s learner s tak e th e initiativ e t o tr y thing s o n thei r  own , 
so als o ar e the y activ e i n tryin g t o mak e sens e o f  thei r  experienc e 
wit h th e wor d processor .  Learnin g passivel y b y rot e assimilatio n 
of  informatio n i s atypical .  Rather ,  learner s activel y tr y t o develo p 
hypothese s abou t  wh y i t  0|>erate s th e wa y i t  does .  Thes e quest s 
afte r  meanin g ca n b e triggere d b y ne w an d salien t  facts .  The y 
ca n b e force d b y discrepancie s betwee n wha t  i s expecte d an d 
what  actuall y happens .  The y ca n b e structure d b y th e learner' s 
persona l  agend a o f  goal s an d queries ,  referre d t o a s ne w problem s 
arise .  I n eac h case ,  learners '  lac k o f  knowledg e abou t  wor d proc -
essin g make s i t  difficul t  fo r  the m t o reaso n ou t  coheren t  solution s 
tha t  accuratel y represen t  th e objectiv e operatio n o f  th e system . 

For  example ,  learner s hav e n o basi s fo r  recognizin g an d 
rulin g ou t  irrelevan t  connections :  thei r  interpretation s o f  wor d 
processin g system s ar e ofte n influence d b y spuriou s connection s 
betwee n wha t  the y thin k the y nee d an d wha t  the y perceive .  I n 
one case ,  a  learne r  trie d t o decid e i f  a  "File "  c o m m a n d ha d store d 
a documen t  fil e away .  I t  wa s no t  store d becaus e th e comman d 
was entere d i n a  tex t  inpu t  mod e wher e al l  type d string s ar e inter -
prete d a s text ,  an d no t  execute d a s commands .  Bu t  sh e assume d 
tha t  th e fil e ha d bee n stored ,  an d adduce d evidenc e t o confir m 
thi s premise .  Fo r  example ,  a t  on e poin t  sh e notice s a  statu s 
message " INPU T M O D E 1  F I L E "  whic h indicate s tha t  sh e i s i n 
th e tex t  inpu t  mode .  However ,  th e wor d "file "  matche d he r  fil e 
command,  an d thi s wa s enoug h t o sugges t  som e kin d o f  feedbac k 
tha t  he r  "File "  (a s i n stor e document )  c o m m a n d ha d worked . 

I n suc h cases ,  reasonin g appear s t o consis t  i n adducin g factu -
al  suppor t  t o a  premis e th e learne r  woul d lik e t o hol d a s true . 
The learne r  abov e bega n wit h th e hypothesi s tha t  sh e ha d store d 
th e documen t  fil e away ,  an d sough t  evidenc e t o confir m tha t  thi s 
was th e case .  He r  adductio n her e wa s incorrec t  becaus e sh e di d 
not  kno w whic h fact s wer e relevan t  t o verifyin g th e premise .  I n 
othe r  cases ,  reasonin g appear s t o consis t  i n abducin g a  hypothesi s 
when it ,  togethe r  wit h othe r  assumption s th e learne r  ma y alread y 
hold ,  i s  consisten t  wit h som e fac t  o r  observation .  O n e learne r 
trie d t o mov e th e curso r  I n a  protecte d are a o f  th e display .  W h e n 
thi s locke d th e keyboard ,  sh e hypothesize d tha t  thi s fac t  mean t 
tha t  sh e wa s a t  th e right  plac e o n th e scree n t o d o wha t  sh e se t 
out  t o do . 
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Learner s als o se t  goal s whic h the y activel y pursu e b y tryin g 
t o solv e problems .  The y ar e hampere d i n thi s b y thei r  Innocenc e 
of  th e appropriat e proble m space ,  o r  domai n o f  possibl e action s 
and interpretation s relevan t  t o accomplishin g goal s an d addressin g 
queries .  Accordingly ,  thei r  strategie s ar e ofte n loca l  an d fragmen -
tary ;  the y hav e difficult y integratin g informatio n o r  othe r  experi -
ences ,  an d i n formulatin g thei r  concern s i n way s tha t  m a p trans -
parentl y ont o syste m functions .  W h e n learner s canno t  solv e 
problem s o r  answe r  questions ,  the y ad d the m t o a  persona l  agend a 
of  goal s an d querie s a s the y g o along .  A s ne w opportunitie s arise , 
learner s retur n t o thes e standin g querie s an d tr y t o resolv e them . 
Learning by knowing. 

To thi s point ,  w e hav e argue d tha t  a  ne w use r  o f  a  wor d 
processin g syste m relie s o n activ e exploratio n an d a d ho c reason -
in g a s learnin g strategies .  However ,  no t  al l  possibilitie s ar e ex -
plore d an d no t  al l  hypothese s tha t  coul d b e reache d ar e reached . 
What  constrain s thes e strategie s i s a  sens e o f  wha t  coul d b e ap -
propriat e ~  an d thi s devolve s fro m prio r  knowledg e o n th e pa n o f 
th e learner :  knowledg e abou t  device s "like "  wor d processor s (e.g. , 
typewriters) ,  knowledg e abou t  offic e routin e an d wor k i n general , 
eve n knowledg e culle d fro m interactin g wit h th e wor d processo r 
up t o tha t  poin t  I n time . 

Our  learner s wer e unabl e t o resis t  referrin g t o thei r  prio r 
knowledg e abou t  typewriter s a s a  basi s fo r  interpretin g an d pre -
dictin g experienc e wit h wor d processors .  O n e cam e t o a  hal t  a s 
she rea d a n instructio n i n th e manua l  whic h sai d "Backspac e t o 
erase. "  I t  seeme d tha t  sh e coul d no t  interpre t  thi s instructio n for . 
as sh e pointe d out .  B A C K S P A CE doe s no t  eras e anything .  Sh e 
had irresistibl y availe d hersel f  o f  he r  knowledg e o f  h o w backspac -
in g work s o n a  typewriter ,  unabl e t o eve n conside r  tha t  thi s 
knowledg e migh t  b e inappropriat e fo r  th e presen t  case .  Othe r 
learner s trie d t o us e S P A C E an d R E T U R N key s t o mov e th e 
curso r  ~  whic h inser t  space s an d blan k line s ~  bu t  merel y mov e 
th e typin g poin t  o n a  typewriter . 

Our  learner s wer e experience d wit h conventiona l  offic e work : 
typin g letters ,  filing ,  etc .  Thei r  knowledg e abou t  h o w thes e rou -
tin e task s ar e organize d i n th e offic e create s expectation s i n the m 
abou t  ho w analogou s task s ough t  t o b e performe d i n th e "offic e 
of  th e future "  (a s represente d b y th e wor d processo r  i n ou r  labo -
ratory) .  Thus ,  on e respons e t o revisin g a  lette r  tas k i s t o retype . 
Thi s i s  strikin g sinc e i t  i s  th e capabilit y  o f  th e wor d processo r  t o 
stor e an d retriev e document s ~  fo r  revision ,  amon g othe r  thing s — 
tha t  i s it s fundamenta l  advanc e ove r  previou s offic e technologies . 

As a  learnin g experienc e progresses ,  th e learne r  i s  acquirin g 
and organizin g ne w bit s o f  knowledge .  Th e ultimat e goa l  — an d 

th e fina l  measur e o f  succes s i n th e learnin g situatio n — i s tha t  o f 
assemblin g thes e piece s int o a  coheren t  fabric ,  a n understandin g 
of  th e wor d processor .  Alon g th e way ,  an y prio r  bi t  o f  knowledg e 
i s availabl e fo r  us e a s a  basi s fo r  expectation s concernin g succes -
siv e interaction s wit h th e system .  O n e syste m w e studie d seeme d 
t o flaun t  Inconsistenc y i n simila r  operations .  Thus ,  t o delet e a 
word ,  on e position s th e curso r  unde r  th e word' s initia l  characte r 
and keypresse s W O RD D E L E T E .  However ,  t o underscor e a 
word ,  on e position s th e curso r  unde r  th e fina l  characte r  o f  a  wor d 
and keypresse s W O RD U N D .  Thi s inconsistenc y cause d on e 
learne r  t o misexecut e on e an d the n th e othe r  o f  thes e tw o opera -
tion s i n a  disma l  cycl e o f  negativ e transfer . 
Summary. 

Perhap s th e mos t  ap t  discussio n o f  th e worl d o f  th e ne w use r 
of  a  wor d processin g syste m i s tha t  ofte n quote d phras e o f  Wil -
lia m James :  ' a bloomin '  buzzin '  confusion "  Peopl e i n thi s situa -
tio n se e man y thing s goin g on ,  bu t  the y d o no t  k n o w whic h o f 
thes e ar e relevan t  t o thei r  curren t  concerns .  Indeed ,  the y d o no t 
kno w I f  thei r  curren t  concern s ar e th e appropriat e concern s fo r 
the m t o have .  Th e learne r  read s somethin g i n th e manual ;  see s 
somethin g o n th e display :  an d mus t  tr y t o connec t  th e two ,  t o 
integrate ,  t o interpret .  I t  woul d b e unsurprisin g t o fin d tha t  peo -
pl e i n suc h a  situatio n suffe r  conceptua l  — o r  eve n physica l  — 
paralysis .  The y hav e s o littl e basi s o n whic h t o act . 

A nd ye t  peopl e d o act .  Indeed ,  perhap s th e mos t  pervasiv e 
tendenc y w e hav e observe d i s tha t  peopl e simpl y strik e ou t  int o 
th e unknown .  I f  th e rich  an d divers e source s o f  availabl e infor -
matio n canno t  b e interpreted ,  the n som e o f  thes e wil l  b e ignored . 
I f  somethin g ca n b e interprete d (n o matte r  h o w speciou s th e basi s 
fo r  thi s interpretation) ,  the n i t  wil l  b e interpreted .  A d ho c theo -
ries  ar e hastil y  assemble d ou t  thes e odd s an d end s o f  paniail y 
relevan t  an d partiall y  extraneou s generalization .  A n d thes e 
"theories "  ar e use d fo r  furthe r  prediction .  Whateve r  initia l  con -
fusion s ge t  int o suc h a  process ,  i t  i s  eas y t o se e tha t  the y ar e a t 
th e merc y o f  a n a t  leas t  partiall y  negativ e feedbac k loop :  thing s 
quit e ofte n ge t  wors e befor e the y ge t  better . 

What' s wrong ? W e woul d argu e tha t  th e learnin g practice s 
peopl e adop t  her e ar e typical ,  an d i n man y situation s adaptive . 
Th e proble m i n thi s particula r  learnin g situatio n i s tha t  ne w lear -
ner s o f  wor d processor s ar e innocen t  i n th e extreme .  "Wor d 
processor" ,  s o fa r  a s w e know ,  i s no t  a  natura l  concept .  Peopl e 
w ho d o no t  kno w abou t  wor d processor s hav e little ,  possibl y 
nothing ,  t o refe r  t o i n tryin g t o activel y lear n t o us e suc h things . 
Innocenc e turn s reasonabl e learnin g strategie s int o learnin g prob -
lems . 
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