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Pat h &  M a n n e r  Verb s i n Action :  Effect s o f  "Skipping "  o r  "Exiting "  o n Even t 
M e m o ry 

Dorrit Billman (dorrit.billiiian@psuch.gatech.edu) 
Schoo l  o f  Psychology ;  Georgi a Institut e o f  Technology ,  27 4 5t h Stree t 

Atlanta .  G A 3033 2 U S A 

Meredyth Krych (lirych@psych.stanford.edu) 
Departmen t  Psychology ;  Jorda n Hall ;  Stanfor d Universit y 

Stanford ,  C A 9430 5 U S A 

Abstrac t 

The question of how and whether language influences 
though t  i s a n importan t  on e i n man y o f  th e cognitiv e sciences . 
Our  wor k integrate s linguisti c analysi s o n lexica l  semantic s 

wit h psychologica l  wor k o n memory .  I t  i s  motivate d b y 
neoWhorfia n questio n whethe r  difference s i n languag e us e 
wil l  produc e correspondin g difference s i n nonlingusiti c 
cognition .  Th e researc h reporte d her e ask s ho w memor y fo r 
familiar ,  unambiguous ,  "verb-sized "  event s presente d o n 
vide o migh t  b e influence d b y a n accompanyin g verb .  Ou r 
ver b choice s o f  Pat h versu s Manne r  Verb s wer e guide d b y 
cross-linguisti c variatio n i n whic h aspect s o f  a n even t  ar e 
highlighte d b y th e verb .  W e find  a  predicte d interaction :  th e 
ver b altere d recognitio n memor y o f  familiar ,  unambiguou s 
event s 

Effects of Language on Event Memory 

The informatio n i n languag e an d i n perception ,  whil e 
organize d s o differently ,  i s  nevertheles s tightl y coupled  t o 
allo w meaningfu l  interplay :  w e ca n tal k abou t  wha t  w e se e 
and visualiz e wha t  w e hea r  described .  Thi s constrain s 
representatio n (Jackendoff ,  1987 )  an d processing .  H o w i s 
thi s informatio n linked ? Doe s languag e influenc e th e 
informatio n provide d b y perception ,  o r  i s th e encodin g an d 
use o f  perceptua l  informatio n relativel y immun e fro m th e 
influenc e o f  language ? Th e researc h reporte d her e ask s h o w 
memory fo r  familiar ,  unambiguous ,  "verb-sized "  event s 
presente d o n vide o migh t  b e influence d b y a n accompanyin g 
verb .  Ou r  ver b choice s ar e guide d b y cross-linguisti c 
variatio n i n whic h even t  aspect s ar e highlighte d i n th e verb . 

Thi s hypothesi s tha t  languag e migh t  influenc e perceptua l 
memory i s a  versio n o f  th e neoWhorfia n hypothesis :  doe s 
languag e influenc e thought ? Thi s questio n ca n b e aske d a t 
tw o ver y different ,  ye t  relate d levels :  th e leve l  o f  languag e 
syste m an d th e leve l  o f  languag e use . 

At  th e leve l  o f  th e languag e system ,  linguists , 
anthropologists ,  an d developmentaiist s hav e aske d whethe r  a 
person' s (native )  languag e influence s h o w tha t  perso n doe s 
some cognitiv e task .  Thi s researc h traditio n emphasize s 
carefu l  analysi s o f  th e languag e syste m bu t  doe s no t  giv e 
much attentio n t o identifyin g wha t  o r  h o w cognitiv e 
processe s produc e an y effect .  Whil e researc h i n th e '70' s 
produce d littl e evidenc e o f  Whorfia n effects ,  recen t  researc h 
has ,  includin g effect s o n clearl y nonlinguisti c tasks :  o n 
visua l  memor y (Levinson ,  1996) ,  o n informatio n selecte d t o 
includ e i n narrativ e (Herma n &  Slobin ,  1994) ,  o n socia l 

inferenc e (Hoffman ,  Lau ,  &  Johnson ,  1986) ,  an d o n 
cognitiv e an d semanti c developmen t  (Shatz,Martinez , 
Dicsendruc k &  Akar .  1995 ;  Gopnik&Choi ,  1990) . 

At  th e leve l  o f  languag e use ,  cognitiv e psychologist s as k 
what  th e effec t  o n cognitio n migh t  b e o f  choosin g on e versu s 
anothe r  languag e for m fro m withi n th e sam e languag e 
system .  Thi s researc h traditio n emphasize s carefu l  analysi s 
of  cognitiv e processing ,  particularl y memor y (schem a 
effect s an d eyewitnes s studies) ,  bu t  doe s no t  giv e muc h 
attentio n t o th e structur e o f  language .  Word s ar e typicall y 
treate d simpl y a s pointer s t o a  schem a o r  concep t  withou t 
referenc e t o thei r  rol e i n th e broade r  languag e system . 
Thes e studie s hav e provide d evidenc e tha t  languag e 
accompanyin g a  visua l  stimulu s doe s affec t  th e rememberin g 
of  it .  Effect s o f  labe l  o r  descriptio n ar e ofte n foun d whe n 
stimul i  ar e ambiguou s (Carmichael ,  Hogan ,  &  Walter ,  1932 ; 
Bower ,  Karlin ,  &  Dweck ,  1975 )  o r  har d t o describ e 
(Schoole r  &Engstler-Schooler,1990 )  an d whe n task s invit e 
reconstructiv e inferenc e (e.g .  Loftu s &  Palmer ,  1974 )  an d 
recall .  Occasionall y effect s o f  languag e (fo r  memor y o f 
drawings .  Centne r  &  Loftus ,  1979 )  ar e foun d wit h 
recognitio n test s an d familiar ,  unambiguou s stimuli . 
However ,  visua l  memor y i s  quit e good ,  an d effect s o f 
descriptio n o n recognitio n test s fo r  meaningfu l  materia l  ar e 
relativel y har d t o find  (e.g .  McCloskey & Zaragoza ,  1985 ; 
Bekeria n &  Bowers ,  1983) .  Wit h recognitio n tasks ,  effect s 
of  languag e o n visua l  memor y ar e obtaine d b y "slippin g by " 
th e verba l  informatio n i n th e for m o f  presupposition s i n 
misleadin g post-even t  description s an d disappear s i f  th e 
informatio n i s  presente d directl y o r  clos e t o th e tim e o f 
encodin g (Hall ,  Loftus ,  &  Tousignant ,  1984) . 

Our  wor k contribute s t o understandin g th e influenc e o f 
languag e form s o n visua l  memor y i n tw o ways .  First ,  w e 
investigat e memor y fo r  vide o tape s o f  simple ,  familiar , 
everyda y events .  Rathe r  tha n lookin g a t  ho w languag e 
migh t  fill  i n missin g informatio n whe n th e perceptio n i s 
ambiguou s o r  alread y attenuate d ove r  th e passag e o f  time , 
we loo k a t  ho w alternative ,  appropriat e description s fo r  th e 
same,  familia r  even t  affec t  it s  memory .  Perceptua l  memor y 
fo r  dynamic ,  even t  informatio n migh t  b e particularl y 
influence d b y language .  Unlik e stati c pictures ,  event s ar e 
fleeting  an d d o no t  normall y bea r  reexamination . 

Second ,  ou r  variation s i n th e languag e describin g th e 
event s com e fro m linguisti c analysi s o f  verbs .  W e see k t o 
preserv e th e cognitiv e psychologist' s  precis e investigatio n 
of  proces s bu t  als o preserv e th e insight s fro m lingusiti c 
analysi s an d consideratio n o f  a  ver b i n th e contex t  o f  a 
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whol e system .  Ou r  experiment s var y languag e form s withi n 
English ,  bu t  ou r  within-Englis h choice s ar e motivate d b y 
contrast s whic h ar e importan t  cross-linguistically .  W e wis h 
t o la y a  foundatio n fo r  linkin g within-languag c effect s t o 
between-languag e differences .  Cross-linguisti c difference s 
may b e th e cumulativ e resul t  o f  repeate d us e o f  th e form s 

availabl e i n an d preferre d b y on e languag e rathe r  tha n 
another .  Indeed ,  Ka y (1996 )  suggest s tha t  an y between -
speake r  difference s resultin g fro m us e o f  differen t  language s 
migh t  b e cu t  fro m th e sam e clot h a s within-speake r 
difference s i n us e o f  on e o r  anothe r  for m withi n a  singl e 
language .  Whil e Kay' s emphasi s wa s t o down-pla y cross -
linguisti c differences ,  thi s compariso n equall y suggest s th e 
importanc e o f  investigatin g withi n languag e effect s t o 
understan d cross-linguisti c differences . 

Our  stud y varie d th e typ e o f  ver b use d t o describ e a 
simpl e motio n event .  Language s diffe r  i n wha t  aspect s o f 
th e even t  ar e encode d i n th e verb ,  an d wha t  aspect s i n 
optiona l  "satellite "  construction s suc h a s prepositiona l  an d 
adverbia l  phrase s (Talmy ,  1985) .  T w o o f  thes e aspect s ar e 
Pat h an d Manner .  Pat h verb s specif y th e pat h ove r  whic h a 
movin g objec t  travels ,  whil e manne r  verb s specif y th e 
manner  i n whic h th e movemen t  take s place .  Englis h i s a 
path-satellit e languag e wit h manne r  encode d i n th e verb ,  an d 
informatio n abou t  pat h i n prepositiona l  phrases ,  e.g .  "th e 
bottl e F L O A T E D int o th e cave" .  Englis h ha s a  highl y 
elaborate d ver b lexico n fo r  manner ,  e.g .  wit h ove r  4 0 verb s 
fo r  differen t  way s o f  walking ,  fro m ambl e t o waddl e 
(counte d fro m Levin ,  1993) .  Englis h doe s hav e som e verb s 
tha t  specif y th e pat h o f  th e movin g objec t  rathe r  tha n manne r 
of  movement :  "leave" ,  "enter" ,  "ascend" ,  an d s o forth ,  bu t 
thes e ar e few ,  lo w frequency ,  an d borrowe d fro m Romanc e 
languages .  I n contras t  t o English ,  Romanc e language s suc h 
as Spanis h an d Frenc h typicall y encod e pat h informatio n i n 
th e verb ,  an d manne r  informatio n i n a n optiona l  adverbia l 
phrase . 

We designe d vide o event s whic h coul d clearl y b e 
describe d b y a  manne r  o r  pat h verb .  Fo r  example ,  a  vide o 
cli p showe d a  w o m a n climbin g a  se t  o f  stair s o n tipto e an d 
thi s wa s describe d eithe r  a s "Tiptoeing "  o r  "Ascending. "  W e 
aske d whethe r  recognitio n memor y woul d b e affecte d b y 
choic e o f  Pat h versu s Manne r  ver b describin g th e scen e a t 
encoding . 

We predic t  a  disordina l  interactio n s o tha t  foil s  whic h 
chang e Manne r  o n a  recognitio n tes t  wil l  b e easie r  t o detec t 
fo r  subject s w h o hea r  Manne r  rathe r  tha n Pat h verb s a t 
encoding .  Likewise ,  change s i n Pat h o n a  recognitio n tes t 
wil l  b e easie r  t o detec t  fo r  subject s w h o hav e hear d Pat h 
rathe r  tha n Manne r  verb s a t  th e tim e o f  encoding . 

Method Design 

Encodin g Conditio n (Manne r  Verb /  Pat h Verb / 
NoLanguage) ,  a  between-subjec t  variabl e wa s crosse d wit h 
Recognitio n Ite m Typ e (Pat h Foil /  Manne r  Foil /  Old] ,  a 
within-subjec t  factor . 

Subject s 

Thirt y self-reported ,  monolingua l  nativ e English-speakin g 
Stanfor d student s receive d cours e credi t  fo r  participation . 

Stimuli 

At  bot h encodin g an d tes t  subject s sa w vide o clip s o f 
c o m m o n,  everyda y event s whic h laste d 3-2 0 second s wit h 5 
second s o f  blac k i n betwee n scenes .  Fo r  subject s i n th e Pat h 
and Manne r  encodin g conditions ,  th e videotape d event s 
wer e accompanie d b y a  ver b a t  encoding .  N o languag e 
accompanie d an y scen e durin g recognition . 

Encoding Stimuli 

Ther e wer e 2 4 encodin g events ,  8  target s an d 1 6 fillers . 
Targe t  scenario s wer e designe d i n set s o f  thre e events :  on e 
origina l  even t  an d tw o foils .  Th e targe t  even t  wa s designe d 
t o b e goo d exampl e o f  bot h a  pat h an d a  manne r  verb ,  fo r 
example ,  a  chil d skippin g throug h a  livin g roo m t o exi t 
throug h th e fion t  door ,  o r  a  w o m a n crossin g a  road , 
jogging .  Th e 8  targe t  event s wer e skip/exit ,  jog/cross , 
pedal/pass ,  tiptoe /  ascend ,  stroll/leave ,  float/rise ,  hop/enter , 
and fly/descend .  Filler s wer e othe r  comnio n event s 
includin g bot h motio n event s an d explicitl y  socia l  events . 

Recognition Stimuli 

For  eac h targe t  scen e (e.g .  th e scen e tha t  wa s labele d eithe r 
as "Exiting "  o r  a s "Skipping") ,  subject s sa w th e origina l  cli p 
(a s see n a t  th e encodin g session )  an d tw o foil s whic h wer e 
variation s o f  th e original .  Th e Pat h Foi l  change d th e Pat h o f 
th e actio n i n th e even t  s o tha t  th e foi l  even t  di d N O T 
exemplif y th e origina l  P A T H verb .  Al l  othe r  aspects , 
includin g manne r  o f  motio n wer e kep t  a s identica l  t o th e 
origina l  even t  a s possible .  Likewise ,  th e Manne r  Foi l 
change d th e manne r  i n th e even t  s o tha t  th e foi l  even t  di d 
N OT exemplif y th e origina l  M A N N ER verb .  Se e Tabl e 1 . 
Fille r  ol d item s an d clos e foil s wer e include d . 

Table 1. Design of Target and Foils for Recognition Test 

Targe t Exi t 

Pat h foi l 
Mannerfoi l 

Approac h (no t  exit ) 
Exi t 

Ski p 
Ski p 
Gallo p (no t  skip ) 

Ideally ,  bot h pat h an d manne r  foil s  woul d b e o f  equa l 
difficult y i n th e control ,  N o Languag e condition .  Thi s i s no t 
critica l  becaus e eac h ite m i s judge d b y subject s i n bot h 
conditions ,  bu t  i t  woul d reduc e question s o f  scalin g i n 
interpretin g a n interaction .  W e wer e concerne d tha t  w e 
woul d b e force d t o us e "larger "  o r  "mor e salient "  change s 
fo r  pat h rathe r  tha n manner .  Relativel y subtl e change s i n 
manner  ma y b e sufficien t  t o produc e a  chang e i n manner- -
fro m jo g t o dash ,  o r  fro m ski p t o gallop .  O n th e othe r  hand , 
i t  seem s lik e a  large r  differenc e t o chang e fro m enterin g t o 
approaching ,  o r  fro m exitin g t o headin g t o th e door .  Englis h 
has man y manne r  verb s an d s o thei r  meaning s m a y b e "clos e 
together "  compare d t o difference s i n even t  meanin g neede d 
t o mak e a  nove l  even t  n o longe r  a n exampl e o f  th e initia l 
pat h verb . 
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P r o c e d u r e 

E n c o d i n g Sessio n 

Participant s wer e instructe d tha t  the y woul d b e doin g a 
coupl e o f  task s o n everyda y activitie s o n tha t  da y an d th e 
nex t  day .  Firs t  the v woul d watc h shor t  vide o clip s o f 
everyda y events .  Subject s wer e tol d the y woul d previe w th e 
vide o cli p event s n o w an d "rat e the m later" .  Also ,  the y wer e 
tol d tha t  the y woul d hea r  verb s accompanyin g eac h scen e 
but  tha t  thei r  tas k wa s t o watc h th e clips . 

Afte r  watchin g th e 7  minut e tap e o f  2 4 vide o clips ,  the y 
performe d a  fille r  tas k t o preven t  th e subject s fro m 
rehearsin g th e vide o clip s an d fro m knowin g wh y the y 
woul d return .  Th e fille r  tas k wa s writin g a  instruction s fo r 
buildin g a  Leg o model . 

Recognition Session 

Th e nex t  day ,  subject s too k a  recognitio n memor y tes t  o n th e 
vide o clip s wit h n o accompanyin g language .  The y viewe d 
clip s concernin g scenario s the y ha d see n th e da y befor e an d 
judge d whethe r  eac h vide o cli p wa s "identical "  t o th e 
origina l  clip .  Subject s indicate d whethe r  th e cli p wa s 
identica l  t o th e origina l  even t  (old )  o r  no t  identica l  (new )  o n 
a scal e fro m 1- 6 confidenc e scal e wher e 1 = Ver y sur e th e 
cli p wa s N E W;  6 = Ver y Sur e th e cli p wa s old .  T o hel p th e 
subject s loo k fo r  subtl e difference s betwee n th e variation s 
and th e origina l  scenes ,  item s 1  an d 3  o f  th e recognitio n lis t 
wer e th e ol d an d ne w clip s fo r  a  fille r  scenario . 

Subject s sa w 2 4 target-relate d item s (a s wel l  a s 1 6 fillers) . 
Of  th e targe t  relate d items ,  8  wer e th e old ,  origina l  clips ;  8 
varie d th e manne r  (Manne r  Foils )  an d 8  varie d th e pat h 
(Pat h Foils .  N o languag e accompanie d an y recognitio n tes t 
event . 

Subsequentl y subject s wrot e d o w n a  genera l  descriptio n 
of  wha t  cause d the m t o judg e a n ite m a s new .  The y als o 1 ) 
viewe d th e origina l  scene s agai n an d generate d description s 
and 2 )  recalle d th e origina l  word s hear d a t  th e encodin g 
session . 

Scoring 
Response s wer e score d fo r  error s an d a s rate d correctness .  A 
recognitio n judgmen t  wa s score d a s a n erro r  i f  th e rate d 
respons e wa s o n th e incorrec t  hal f  o f  th e ratin g scale .  Fo r 
eac h subject ,  th e percen t  o f  error s fo r  th e 8  item s o f  eac h 
typ e wa s totaled ,  contributin g 3  dat a points . 

Rate d Correctnes s score s wer e generate d fo r  ever y 
response ,  2 4 dat a points/subject .  Hig h rating s indicat e goo d 
performance .  Score s o f  6  mea n a  subjec t  wa s ver y sur e the n 
the y correctl y rate d a n ol d ite m a s certainl y ol d (ratin g o f  6 ) 
or  a  n e w ite m a s certainl y ne w (ratin g o f  1) .  Score s o f  1 
mean tha t  a  subjec t  wa s ver y sur e whe n the y incorrectl y 
rate d a n ol d ite m a s ne w o r  a  ne w ite m a s old . 

Results 

Overal l  Analysi s o f  D a t a 

T wo larg e analyses ,  o n th e Percen t  Error s an d o n 
Recognitio n Certainty ,  provide d a  genera l  mode l  o f  th e data . 
Figur e 1  illustrate s th e patter n fo r  Recognitio n Certainty . 
Th e 3x3(xlO )  Percen t  Error s analysi s include d Encodin g 

Ver b conditio n (Manner /  Path /  N o Language) ,  Recognitio n 

Ite m Typ e (Manne r  Foil /  Pat h Foil /  Old) ,  an d thei r 
interactio n (a s wel l  a s Subject s neste d i n condition) .  Th e 

3x3(xlO)x 8 Recognitio n Certaint y analysi s include d thes e 
factor s plu s EventSel( 8 differen t  scenarios )  an d it s 

interactions .  Se e Table s 1&2 . 
A mai n effec t  o f  Ite m Typ e wa s significan t  i n bot h 

analy.se s (recognitio n ceitaint y F(2 ,  621 )  =  37.79 ,  p < .001 ; 
error s F(2 ,  54 )  23.52= ,  p  <.001) .  Change d Manne r  foil s 
wer e mor e difficul t  t o rejec t  tha n Pat h foils .  Performanc e 
was bes t  o n Ol d Items ;  subject s seeme d biase d t o accep t  a n 
ite m a s ol d unles s the y ha d a  reaso n fo r  rejectin g it .  Ther e 
was n o effec t  o f  Encodin g Condition ,  o n eithe r  measure . 
Th e Recognitio n Certaint y analysi s als o foun d effect s o f 
EventSet ,  o f  Subject ,  an d o f  th e EventSetXItemTyp e 
interactio n (p<.05) . 

Encoding Label x Foil Type Interaction 

Four  analyse s foun d th e predicte d disordina l  interaction . 
Th e interactio n ter m o n Recognitio n Certaint y an d o n Error s 
fro m th e 3x 3 analyse s reporte d abov e wer e significan t 
(F(4,621] = 9.9 3 Certainty ;  F[4,89]=5.9 2 Errors ;  p' s <  .001) . 

Table 2. Recognition Certainty (SD) for each Encoding 
Conditio n an d Foi l  Typ e 

FOILS 

Pat h Foi l  Manne r  Foi l  Ol d 

L Pat h 5.2 8 f.46 )  3.3 5 (.76 )  5.2 4 (.39 ) 
A 

g Manner 4.65 (.69) 4.51 (.48) 5.1 (.56) 

NL 4. 4 (.80 )  4.1 0 (.44 )  4.9 6 (.79 ) 

I n addition ,  tw o 2x 2 analyse s provide d th e mos t  specifi c 
tes t  o f  th e hypothesize d interactio n o f  Pat h v s Manne r 
encodin g an d Pat h v s Manne r  foi l  type .  Thes e fou r  ke y cell s 
ar e shade d i n Table s 2 & 3 ;  colum n difference s ar e th e 
critica l  comparison .  Subject s showe d th e predicte d 
interaction :  Pat h Foil s (e.g. ,  no t  exitin g bu t  stil l  skipping ) 
ar e bette r  rejecte d b y subject s wit h Pat h Label s a t  encodin g 
tha n b y subject s wit h Manne r  Labels ;  an d Manne r  Foil s 
(e.g. ,  no t  skippin g bu t  stil l  exiting )  ar e bette r  rejecte d b y 
subject s Manne r  Labels ,  a t  encodin g tha n b y subject s wit h 
Pat h Label s (Error s F(l ,  18 )  =  14.11 ;  Certaint y F(l ,  302 )  = 

22.51 ;  p' s <  .00 1 ) .  Th e fac t  tha t  th e interactio n i s 
significan t  fo r  Error s a s wel l  a s th e mor e sensitiv e ratin g 
measur e o f  Certaint y show s tha t  th e effec t  i s  no t  du e t o 
subtl e change s i n confidence . 

Th e critica l  patter n i s th e reversa l  o f  performanc e b y th e 
tw o subjec t  group s fo r  th e tw o Foi l  Types .  Whil e pat h foil s 
ar e easies t  fo r  all ,  th e relativ e performanc e o f  Pat h an d 
Manner  Encodin g group s reverse s fo r  pat h an d manne r  foils . 
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Tabl e 3 .  Percen t  Error s (SD )  fo r  eac h Encodin g Conditio n 
and Foi l  Typ e 

FOIL 

Pat h Foi l  Manne r  Foi l Old 

A Pat h 

^  Manne r 
^  NoLan g 

.12 5 (.12 ) 
.23 8 (.14 ) 
.35 0 (.19 ) 

.52 5 (.20 ) 
.28 8 (.10 ) 

.36 3 (.15 ) 

.07 5 (.09 ) 
.13 8 (.12 ) 
.18 8 (.21 ) 

Thus th e effec t  wit h th e mor e sensitiv e rating s measur e i s 
not  simpl y reflectin g subtl e shift s i n confidenc e bu t  change s 
i n whethe r  a n ite m i s judge d ol d o r  new . 

Linea r  contrast s o n error s showe d tha t  mos t  o f  th e 2x 2 
interactio n effec t  wa s produce d b y subject s i n th e Pat h Labe l 
(Ite m effec t  fo r  Pat h Encodin g subjects :  F(l ,  54 )  =  14.21 , 
p<.001 ;  fo r  Manne r  subject s F (  1 ,  54 )  =  0.58 ,  p=ns) .  Pat h 

Rate d Correctnes s o n Recognitio n 
by Ite m Typ e 

Pat h Ver b 
Manner  Ver b 
No Labe l 

Manner  foi l  Pat h Fci l  Ol d Even t 
(Erro r  bar s ar e Confidenc e Interval s j t  .9 5 

Figure 1: Rated Correctness on Recognition 

Label subjects' errors on Manner Foils are drastically higher 
tha n o n Pat h Foil s [ 4 0 % higher] ,  whil e M a n n e r  Labe l 
subject s hav e onl y slightl y mo r e error s [ 5 % higher )  o n Pat h 
tha n o n M a n n e r  Foils .  Further ,  subject s i n th e contro l  ( N o 
Language )  grou p ha d equa l  error s (abou t  3 5 % )  bot h fo r 
Manner  an d fo r  Pat h Foils .  Thus ,  givin g Englis h speaker s 
Pat h Label s produce s a  greate r  differenc e betwee n erro r 
type s an d a  greate r  chang e fro m N o Languag e tha n doe s 
providin g M a n n e r  Labels . 

Scenario Comparisons 

To loo k fo r  ite m effects ,  w e looke d a t  th e erro r  pattern s t o 
foil s  fo r  th e 8  scenarios .  Fo r  th e 8  manne r  foils ,  performanc e 
on 1  ite m wa s a t  floo r  an d 1  ite m a t  ceiling ,  leavin g 6 
informativ e items .  O n al l  si x o f  thes e informativ e manne r 
foils ,  subject s i n th e Manne r  Labe l  conditio n mad e fewe r 
error s tha n di d subject s i n th e Pat h Labe l  condition .  Fo r  th e 
8 pat h foils ,  performanc e o n 3  wa s a t  floor ,  leavin g 5 
informativ e items .  O n 4  o f  th e five  informativ e items , 
subject s i n th e Pat h Labe l  Conditio n mad e fewe r  error s tha n 
di d subject s i n th e Manne r  Labe l  condition .  I n sum ,  whil e 
we hav e som e nondiagnosti c items ,  1 0 o f  th e 1 1 informativ e 
foil s  follo w th e predicte d pattern . 

D iscuss io n 

The primar y purpos e o f  th e experimen t  wa s t o see k a 
phenomena :  i s ther e a n effec t  o f  manne r  o r  pat h ver b o n 

visua l  recognitio n o f  meaningful ,  familiar ,  visuall y 
presente d events ? W e di d indee d find  th e predicte d 

disordina l  interactio n effec t  o f  encodin g ver b o n recognitio n 
memory.  Pat h foil s  wer e easie r  t o rejec t  whe n a n 
appropriat e pat h rathe r  tha n manne r  ver b wa s hear d a t 
encoding ;  manne r  foil s  wer e easie r  t o rejec t  whe n a n 
appropriat e manne r  rathe r  tha n pat h ver b wa s hear d a t 
encoding .  Thi s hel d whethe r  response s wer e score d a s 
number  correc t  o r  averag e certaint y o f  correc t  judgment . 

Thi s experimen t  i s a  first  ste p i n integratin g th e 
representationa l  analysi s fro m linguistic s wit h th e proces s 
method s o f  cognitiv e psycholog y i n th e domai n o f  motio n 
events .  However ,  thi s experimen t  alon e say s littl e definitiv e 
eithe r  abou t  th e locu s o f  effec t  durin g processin g o r  th e 
natur e o f  th e representation s involved .  However ,  reflectin g 
on pattern s i n ou r  dat a doe s provid e som e hint s tha t  wil l 
guid e ou r  ongoin g research . 

Locus of Effect 

Does th e ver b interac t  wit h visua l  informatio n (a t  encodin g 
or  access )  o r  doc:- ;  i t  ac t  onl y t o produc e a  memory -
independen t  response-bias ? Response-biase s i n memor y ar e 
practicall y important ,  a s evidence d fro m wor k o n eyewitnes s 
testimony .  Bu t  stil l  mor e interestin g i s th e possibilit y  tha t 
informatio n fro m th e ver b activel y guide s th e wa y 
informatio n fro m th e visua l  even t  i s processed .  W e offe r 
one broa d lin e o f  argumen t  tha t  t o sugges t  tha t  ou r  result s d o 
not  reduc e t o respons e bias :  Response-bia s shoul d onl y b e 
sensitiv e t o th e informativenes s o f  th e labe l  an d th e 
difficult y o f  discriminatin g th e visua l  event ,  no t  o n th e 
relatio n betwee n ver b an d initia l  event .  Conversely , 
integrativ e processe s shoul d sho w a  mor e complicate d 
patter n tha t  varie s wit h th e particula r  relation s betwee n ver b 
and event .  I f  th e visua l  informatio n canno t  b e accesse d a t 
tes t  wit h confidence ,  th e labe l  ca n b e use d a s a  guessin g 
strateg y abou t  wha t  th e scen e migh t  hav e been .  A  simpl e 
guessin g strateg y work s lik e this :  i f  a  scen e ca n b e describe d 
by a  labe l  yo u heard ,  the n gues s tha t  scen e i s a n ol d item . 
lA )  Thi s respons e bia s mode l  predict s tha t  th e languag e 
condition s shoul d diffe r  fro m th e n o languag e condition s i n 
th e followin g way :  a )  bette r  performanc e o n ol d item s 
(wher e tes t  scen e wil l  matc h encodin g verb )  an d o n foil s tha t 
mismatc h th e labe l  (gallo p scen e fo r  "'skipping") ;  i n bot h 
case s th e guessin g strateg y wil l  correctl y predic t  old/ne w 
status ;  b )  poore r  performanc e o n ne w foil s tha t  matc h th e 
labe l  ( a not-exi t  foi l  fo r  a n origina l  exit-ski p scen e describe d 
as "skipping") ;  her e th e labe l  wil l  stil l  fit  thi s scen e (stil l 
skipping )  an d usin g i t  a s a  respons e bia s wil l  incorrectl y lea d 
t o acceptin g a  ne w ite m a s old .  Th e sam e patter n o f  cos t  an d 
benefi t  relativ e t o N o Languag e shoul d b e foun d fo r  bot h 
Pat h an d Manne r  Conditions . 

I n actuality ,  th e patter n o f  performanc e i n th e Pat h an d 
Manner  Ver b condition s i s no t  th e same .  Th e Pat h conditio n 
fits  th e predicte d patter n o f  cost/benefits ,  bu t  th e Manne r 
Ver b conditio n doe s not .  Manne r  Ver b subject s showe d 
(modest )  improvemen t  relativ e t o th e N o Languag e subject s 
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fo r  al l  tes t  types ,  no t  a  mixe d patter n o f  cos t  an d benefit . 
Th e differen t  patter n fo r  Pat h an d Manne r  Condition s 

relativ e t o th e N o Languag e conditio n suggest s mor e i s 
goin g o n tha n respons e bias .  I f  difference s amon g Labe l 
Condition s replicate ,  thi s wil l  b e on e for m o f  evidenc e tha t 
th e effec t  i s  no t  al l  du e t o respons e bias . 

IB )  A  relate d patter n i n th e dat a deseive s mentio n here , 
thoug h i t  i s  no t  diagnosti c o f  whethe r  effect s ar e du e t o 

respons e bias .  No t  onl y wa s th e cost/benefi t  patter n 
differen t  fo r  th e Manne r  Conditio n compare d t o th e Pat h 
Condition ,  bu t  performanc e i n th e N o Languag e Conditio n 
looke d muc h close r  t o th e Manne r  Conditio n tha n t o th e 
Pat h Condition .  Th e N o Languag e Conditio n migh t 
resembl e th e Manne r  conditio n mor e closel y tha n i t 

resemble s th e Pat h Conditio n becaus e Englis h verb s mor e 
commonl y encod e manne r  rathe r  tha n path .  Possibly , 
subject s i n th e N o Languag e conditio n wer e mor e likel y t o 
generat e a n appropriat e manne r  ver b tha n pat h verb ,  an d an y 
self-generate d label s migh t  functio n analogousl y t o thos e 
provide d b y th e experimenter . 

2)  A  final  patter n o f  difference s als o suggest s tha t 
somethin g mor e tha n respons e bia s i s a t  work .  I n th e N o 
Languag e Condition ,  th e foi l  type s wer e o f  remarkabl y 
simila r  difficult y wit h 3 6 % error s fo r  manne r  versu s 3 5 % 
error s fo r  pat h foils .  Howeve r  fo r  th e languag e conditions , 
th e pat h foil s  ( 1 8 % errors )  wer e muc h easie r  tha n th e 
manner  foil s  ( 4 1 % errors) .  A s mentione d i n th e methods , 
we ha d anticipate d tha t  th e pat h foil s  woul d b e considerabl y 
easie r  an d tha t  the y relie d o n bigger' ,  o r  mor e "salient " 
changes .  However ,  thi s seeme d t o b e tru e onl y whe n 
languag e wa s provided !  Despit e counterbalancing ,  whic h 
woul d equat e an y effect s fro m respons e bias ,  th e relativ e 
difficult y o f  foil s  change d whe n verb s wer e provided ,  i n 
compariso n t o th e N o Languag e Condition .  Agai n thi s 
suggest s tha t  languag e change d th e wa y informatio n fro m 
th e video s wa s used . 

Th e experiment s wer e no t  designe d t o identif y whe n i n 
processin g languag e ha d it s effect .  However ,  dat a sugges t 
th e effec t  i s  no t  solel y late ,  actin g a s a  respons e bias . 

Representation of Path & Manner Verbs and of 
Even t s 

Thi s stud y als o open s investigatio n o f  h o w differen t  aspect s 
of  visua l  event s an d o f  ver b meaning s ar e represented . 
Linguist s analyz e ver b meaning s alon g contrastin g 
dimension s suc h a s Pat h an d Manner .  Bu t  menta l 
distinction s i n ver b meanmg s ma y no t  b e organize d s o 
neatly ;  th e meaning s o f  skip ,  gallop ,  leave ,  an d ris e migh t  al l 
be differen t  bu t  nee d no t  b e organize d alon g contrastin g 
dimension s o f  Pat h an d Manner .  Fo r  example ,  ver b 
meaning s migh t  b e relativel y idiosyncrati c bundle s o f 
schemati c informatio n suc h a s th e ag e o f  typica l  skippers , 
h o w on e feel s whe n skipping ,  togethe r  wit h informatio n 
abou t  lim b movement ,  etc .  Bu t  i f  hearin g manne r  word s 
allowe d on e t o selectivel y prim e othe r  manne r  verbs ,  o r  t o 
selectivel y atten d t o manne r  informatio n i n a n event , 
independen t  o f  th e particula r  manne r  associate d wit h a  give n 
verb ,  thes e findings  woul d argu e fo r  th e functiona l 
significanc e o f  Pat h o r  Manne r  attributes .  Woul d an y suc h 
attribute s simpl y reflec t  a  nonverba l  analysi s o f  even t 

structure ? O r  woul d thi s informatio n onl y b e organize d int o 
attribute s i n reactio n t o processin g i n a  languag e whic h 

treat s thes e particula r  distinction s a s fundamental . 

Future Directions 

Throughou t  ou r  futur e researc h w e ca n capitaliz e o n 
understandin g o f  processin g draw n fro m psycholog y an d o n 
linguisti c analysi s o f  representation .  I n tur n w e hop e t o 

provid e a  mor e integrate d understandin g o f  ho w languag e 
and though t  ar e relate d i n th e domai n o f  verb s an d events .  I n 

understandin g h o w w e ca n describ e wha t  w e see ,  w e ma y 
need t o accoun t  fo r  h o w ou r  seein g i s affecte d b y 
description . 

Our  futur e researc h ha s thre e aims .  Firs t  w e wil l  trac e ou t 
when i n processin g th e effcct(s )  occur(s )  an d th e exten t  o f 
interactio n betwee n visua l  an d verba l  information .  Second , 
we wil l  investigat e th e natur e o f  th e informatio n provide d b y 
th e verb .  Ar e th e forma l  dimension s o f  Manne r  an d Pat h 
psychologicall y rea l  suc h tha t  attentio n ca n b e shifte d a t  th e 
leve l  o f  th e whol e dimension ? O r  i s th e informatio n 
provide d b y th e ver b a  muc h mor e specifi c  schem a 
regardin g th e typica l  unfoldin g o f  on e clas s o f  events ? 
Third ,  w e wan t  t o investigat e possibl e between-languag e 
differences ,  particularl y comparin g performanc e i n N o 
Languag e conditions .  D o nonlinguisti c judgment s diffe r  a s 
th e resul t  o f  a  histor y o f  processin g event s i n term s o f  on e 
versu s anothe r  language ? 
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