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Abstrac t 
Thi s pape r  provide s empirica l  evidenc e tha t  multimoda l 
signal s ar e produce d an d understoo d a s integrate d unit s o f 
communicatio n calle d composit e signals ,  rathe r  tha n bein g 
independentl y interpretabl e "channels "  o f  communication .  I 
propos e tha t  usin g composit e signal s relie s o n tw o 
communicativ e norms ,  co-expressivit y an d consistency : 
-  co-expressivity :  eac h elemen t  o f  a  composit e signa l  refer s 

t o th e sam e underlyin g referen t 
•  consistency :  element s o f  th e sam e composit e d o no t 

contradic t  eac h other . 
Thi s pape r  wil l  sho w tha t  thes e norm s ar e consisten t  wit h 
dat a comprisin g a  se t  o f  explanation s o f  ho w lock s wor k i n 
whic h participant s spok e whil e gesturing ,  drawin g diagrams , 
and manipulatin g a  sampl e lock .  Co-expressivit y i s 
supporte d b y th e fac t  tha t  co-expressiv e speec h segment s ca n 
be foun d i n nearb y speec h fo r  communicativ e nonverba l 
behavior s bu t  no t  fo r  non-communicativ e nonverba l 
behaviors .  Consistenc y i s  evidence d i n inference s tha t 
maintai n numbe r  an d modalit y consistenc y i n case s o f 
apparen t  contradiction . 

Introduction 

Thi s pape r  i s par t  o f  a n effor t  t o develo p a  genera l  theor y o f 
multimoda l  communication .  Recentl y ther e ha s bee n 
significan t  researc h o n ho w gestur e an d speec h ar e 
coordinate d i n face-to-fac e communicatio n (e.g .  Bavelas , 
1994 ;  Kendon ,  1980 ;  McNeill ,  1992) .  I  a m extendin g thi s 
wor k o n speec h an d gestur e t o a  wide r  rang e o f  multimoda l 
communication :  case s wher e speec h i s  als o use d i n 
coordinatio n wit h diagra m drawing ,  objec t  manipulations , 
and gesture s tha t  ar e superimpose d ove r  diagram s an d 
objects .  Fo r  example ,  I  hav e foun d tha t  synchronizatio n 
pattern s see n fo r  gestur e wit h speec h generall y appl y t o thi s 
wide r  rang e o f  multimoda l  signal s (Engle ,  1998) . 

Thi s pape r  wil l  develo p th e hypothesi s tha t  multimoda l 
communicatio n i s achieve d vi a integrate d communicativ e 
unit s whic h Herber t  Clar k an d I  cal l  composit e signal s 
(Clark ,  1996 ;  Engl e &  Clark ,  1995) .  Thi s hypothesi s argue s 
agains t  th e c o m m o n assumptio n (a s discusse d i n Sanders , 
1987 )  tha t  communicativ e modalitie s lik e speech ,  gesture , 
and diagram s ar e independentl y interpretabl e communicativ e 
"channels". '  Th e composit e signa l  hypothesi s i s  a n 

'  Thi s alternativ e clai m i s usuall y assume d a s self-eviden t  rathe r 
tha n explicitl y  argue d for .  Fo r  example ,  i n testin g whethe r 
iconi c gesture s ar e communicative ,  Feyereisen ,  va n d e Weil e & 

extensio n t o multimoda l  communicatio n o f  claim s b y 
Bavela s (1994) ,  McNeil l  (1992) ,  Sander s (1987) ,  an d other s 
tha t  gesture s ar e "integrated "  wit h speech .  I f  composit e 
signal s tha t  combin e languag e wit h nonverba l  signal s d o 
exist ,  understandin g ho w composit e signal s ar e create d an d 
interprete d wil l  b e a  ke y elemen t  i n a  mor e complet e 
understandin g o f  bot h languag e an d communication . 

Theory 

I  argu e tha t  composit e signal s ar e integrate d i n tha t 
communicator s an d thei r  addressee s jointl y assum e tha t  al l 
signal s i n a  particula r  composit e signa l  ar e intende d t o b e 
treate d fro m th e star t  a s contributin g t o a  single ,  unifie d 
interpretation .  Thi s i s a  fundamenta l  communicativ e nor m 
tha t  i s i n effec t  wheneve r  mor e tha n on e metho d o r  modalit y 
i s use d t o communicat e abou t  som e topic .  I t  i s a  clai m of 
th e sam e sor t  a s Grice' s (1967/1989 )  cooperativ e principle . 
I n mos t  situations ,  w e shoul d expec t  peopl e t o tr y t o b e 
cooperativ e an d t o presen t  multimoda l  signal s tha t  ar e easil y 
integrated .  However ,  i n an y particula r  case ,  a  communicato r 
may no t  b e sufficientl y skillfu l  t o produc e a  composit e tha t 
can b e integrate d int o a  singl e interpretation .  I n suc h case s 
we shoul d expec t  evidenc e tha t  th e composit e di d no t 
successfull y communicat e (e.g. ,  th e communicato r  repair s 
his/he r  origina l  version ,  a n addresse e ask s fo r  clarification , 
or  addressee s ar e show n t o hav e misunderstoo d later) .  I n 
addition ,  a  communicativ e nor m ca n b e obtrusivel y no t 
followe d i n orde r  t o lea d addressee s t o infe r  somethin g els e 
(e.g. ,  tha t  simultaneousl y mor e tha n on e conversatio n i s 
occurring—on e carrie d b y conventiona l  han d signals ,  th e 
othe r  b y talk )  (Grice ,  1967/1989) . 

I  wil l  mak e tw o specifi c  claim s abou t  composit e signals : 

1. Elements of Composite Signals Are Co-expressive 

First ,  th e element s of  eac h composit e ar e i n McNeill' s 
(1997 )  term s "co-expressive" .  Eac h elemen t  o f  a  composit e 

Dubois (1988) had raters watch videotaped gestures with the 
soun d turne d off ,  questionin g whethe r  the y wer e communicativ e 
becaus e rater s wer e no t  consisten t  a t  attributin g meaning s t o 
them.  B y a n integrate d view ,  i t  i s  assume d tha t  whe n iconi c 
gesture s communicat e the y d o s o i n coordinatio n wit h 
accompanyin g speech .  Sinc e iconi c gesture s d o no t  hav e 
conventiona l  meanings ,  i t  i s  no t  surprisin g tha t  the y d o no t 
hav e independent ,  reliabl e interpretation s separat e fro m 
integratio n wit h conventiona l  symbol s provide d i n speech . 
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(whethe r  i t  b e a  singl e gesture ,  a n additio n t o a  diagram ,  o r  a 
segment  o f  speech )  i s assume d t o refe r  t o th e sam e 

underlyin g referen t  (i.e. ,  th e sam e object ,  event ,  relation , 

etc.) -  Th e element s o f  a  composit e ma y d o thi s b y bein g 
completel y redundan t  wit h eac h other ,  o r  the y ma y provid e 
complementar y an d onl y slightl y redundan t  informatio n 
abou t  a  large r  referen t  tha t  neithe r  coul d establis h alon e . 

I n addition ,  th e "integrate d meaning "  supporte d b y a 
composit e signa l  ca n vary .  I n m y data ,  whic h ar e 
explanation s o f  h o w lock s work ,  mos t  composite s helpe d t o 
updat e th e constructio n o f  analogica l  models .  Th e analogica l 
model s wer e spatiall y  anchore d nonverball y b y diagrams , 
gesture s o r  a  sampl e lock ,  wit h speec h primaril y providin g 
conceptua l  perspective s o n th e resultin g models .  A  fe w 
composit e signal s i n th e beginnin g o f  th e explanation s 
seemed designe d t o hel p learner s kno w wha t  categor y o f 
prio r  knowledg e t o acces s fo r  understandin g th e explanation , 
wit h nonverba l  signal s use d t o exemplif y th e category' .  I n 
othe r  work ,  gesture-speec h pair s hav e bee n show n t o 
combin e t o for m indirec t  request s (Bar r  &  Kelly ,  1997) . 

2. Elements Are Assumed to be Consistent 

Second ,  eac h elemen t  o f  a  composit e i s assume d t o provid e 
consisten t  informatio n abou t  th e underlyin g referent .  Fo r 
example ,  wha t  i s communicate d i n a  diagra m shoul d no t 
contradic t  wha t  i s sai d abou t  th e diagram .  An d generall y i t 
doe s not .  However ,  i f  on e interpret s eac h elemen t  separately , 
i t  i s  sometime s possibl e t o identif y apparen t  contradiction s 
betwee n wha t  wa s conveye d verball y an d nonverbally .  I n 
most  cases ,  thes e apparen t  contradiction s woul d no t  aris e i f 
on e assume d fro m th e star t  tha t  th e element s ar e co -
expressiv e an d consistent ,  an d guide d interpretiv e inference s 
accordingly'* .  W h e n contradiction s remai n despit e assumin g 
co-expressivit y an d consistency ,  w e shoul d expec t 
communicatio n failures .  W h e n a  videotape d narrativ e wa s 
designe d t o artificiall y  hav e gestura l  conten t  no t  matc h 
coincidin g speech ,  listener' s retelling s include d bot h 
inference s maintainin g consistenc y an d error s (McNeill , 
Cassel l  &  M c C u U o u g h ,  1994) . 

Method 

Si x undergraduate s examine d a  sampl e loc k an d studie d a 
writte n explanatio n o f  h o w lock s work .  Eac h undergraduat e 

"  A n exampl e o f  complementarit y fro m m y data :  i n explainin g 
ho w a  loc k works ,  a n explaine r  wante d t o establis h wher e th e 
cotte r  pin s wer e locate d insid e th e cylinder .  I n speech ,  th e 
explaine r  fixed 2  dimension s o f  thei r  locatio n (thei r  locatio n i n 
a horizontal/vertica l  plane )  whil e representin g th e 3r d 
dimensio n an d on e o f  th e previou s dimension s wit h a  gestur e 
ove r  th e loc k (thei r  locatio n i n th e vertical/horizonta l  plane) . 
I n thi s case ,  thoug h eac h elemen t  alon e onl y represente d tw o 
dimension s o f  th e pins '  positions ,  th e composit e a s a  whol e 
represente d thei r  ful l  3 D locatio n wit h respec t  t o th e cylinder , 
^  Fo r  example ,  on e explaine r  bega n hi s explanatio n b y sayin g 
"it' s  a  lock "  whil e demonstratin g himsel f  puttin g a n imaginar y 
key int o a  doo r  lock .  Thi s mad e clea r  wha t  kin d o f  loc k woul d b e 
explained ,  allowin g th e learne r  t o acces s relevan t  knowledge . 
"Example s o f  thi s wil l  b e discusse d i n th e results . 

the n individuall y explaine d lock s t o a  serie s o f  thre e 
undergraduate s w h o di d no t  kno w ho w the y work .  Fo r  on e 

explanation ,  th e sampl e loc k wa s available ;  fo r  another , 
pape r  an d pe n were ;  fo r  a  third ,  n o additiona l  materia l 
resource s wer e available .  Thus ,  th e dat a include s no t  onl y 
gesture s wit h speech ,  bu t  als o th e kind s o f  multimoda l 
signal s mentione d previously :  diagram-drawing , 
manipulation s o f  a  sampl e loc k an d key ,  an d gesture s 
superimpose d ove r  diagram s o r  th e loc k system . 

Orde r  o f  materia l  resourc e availabilit y  wa s 
counterbalanced .  Eac h explainer-learne r  pai r  wa s tol d t o sto p 
onl y onc e bot h participant s fel t  tha t  th e learne r  understoo d 
h o w lock s wor k wel l  enoug h t o explai n the m t o someon e 
else .  Al l  1 8 explanation s wer e videotaped .  On e camer a 
focuse d o n th e explainer ,  anothe r  o n th e learner ;  an d a  thir d 
was focuse d dow n o n th e tabl e wher e participant s gestured , 
dre w diagrams ,  an d manipulate d th e lock . 

Analysis 

Transcription 

Explainers '  an d learners '  speec h wa s code d fo r  pauses ,  fals e 
starts ,  emphati c stress ,  an d intonationa l  contours .  Al l 
observabl e han d an d othe r  bod y movements-whic h include d 
al l  gesture s a s wel l  a s an y manipulation s o f  pen ,  paper ,  o r 
lock-wer e described . 

Sampling 

One episod e fro m eac h explanatio n wa s selecte d fo r  intensiv e 
analysis .  Eac h episod e wa s a  coheren t  piec e o f  th e 
explanatio n tha t  ha d bee n collaborativel y grounde d a s a 
"conversationa l  contribution "  (Clar k &  Schaefer ,  1989 )  an d 
fo r  whic h ther e wa s evidenc e late r  i n th e interactio n abou t 
ho w wel l  th e learne r  understoo d th e informatio n presented . 
Beyon d fulfillin g thes e criteria ,  episode s wer e selecte d t o 
maximiz e variatio n i n communicativ e method s an d 
informatio n presente d i n orde r  t o captur e a s muc h o f  th e 
variabilit y  i n th e large r  datase t  a s possible .  O n average ,  eac h 
episod e containe d 7. 1 spoke n intonatio n unit s an d 8. 1 
complete d nonverba l  behaviors ,  resultin g i n a  tota l  sampl e 
of  12 7 speec h unit s an d 14 6 nonverba l  behaviors . 

Ratings of Content Communicated 

Pair s o f  independen t  rater s watche d th e videotap e u p t o th e 
star t  an d the n u p t o th e en d o f  eac h selecte d episode .  Eac h 
rate r  constructe d representation s o f  wha t  ha d bee n 
communicate d abou t  th e loc k befor e th e episod e starte d an d 
onc e i t  ha d finished.  B y comparin g thes e star t  an d en d 
representation s i t  wa s possibl e t o measur e wha t  ne w 
informatio n ha d bee n communicate d i n eac h episode . 

One representatio n rater s constructe d wa s a  diagra m o f  th e 
loc k system .  Th e secon d wa s a  propositiona l  styl e 
representatio n i n whic h th e rate r  specifie d wha t  component s 
of  th e loc k syste m ha d bee n explaine d an d wha t  eac h o f  thei r 
so-fa r  specifie d stati c propertie s (e.g. ,  shape ,  location ,  etc.) , 
kinemati c propertie s (e.g. ,  direction ,  trajectory ,  etc .  o f  an y 
par t  tha t  moves ,  i s abl e t o mov e o r  i s no t  abl e t o move )  an d 
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causa l  relation s (stati c o r  kinemati c propertie s o f  object s i n 
th e loc k syste m tha t  caus e othe r  part s t o move ,  b e abl e t o 
move o r  no t  b e abl e t o mov e i n som e way )  were .  Rater s 
the n constructe d jointl y agree d upo n star t  an d en d diagram s 
and prepositiona l  description s o f  th e loc k syste m b y 
comparin g thei r  individua l  diagram s an d descriptions ,  an d 
ofte n watchin g th e videotap e again . 

Communicative Status & Interpretability Codings 

The investigato r  an d on e o f  th e independen t  rater s code d th e 
nonverba l  behavior s eithe r  a s communicativ e abou t  lock s o r 
not  (i.e. ,  meta-communicative ,  preparatory ,  o r  irrelevant) . 
T o b e communicative ,  a  behavio r  ha d t o b e mor e tha n 
simpl y informativ e abou t  locks ;  it s  performanc e als o ha d t o 
be treate d i n th e interactio n a t  tha t  moment  a s par t  o f  th e 
explainer' s intende d presentatio n (se e Grice ,  1957) .  O f  th e 
147 nonverba l  behaviors ,  10 8 wer e code d a s communicatin g 
somethin g abou t  locks ,  3 5 wer e code d a s no t 
communicatin g anythin g abou t  lock s an d 3  wer e code d a s 
unclea r  ( 8 9 % agreement ,  wit h a  thir d rate r  use d t o resolv e 
difficul t  cases) .  O f  th e 10 8 nonverba l  signal s abou t  th e lock , 
43 wer e han d gesture s performe d alon e ) .  Th e remainin g 6 5 
involve d th e loc k o r  diagra m i n som e way : 
•  7  involve d drawin g o r  writin g somethin g o n paper ; 
•  1 0 wer e manipulation s o f  th e loc k o r  key ; 
•  2 7 involve d a  diagra m wit h a  gestur e superimpose d ove r  it ; 
•  2 0 involve d th e loc k wit h a  gestur e superimpose d ove r  it ; 
•  1  combine d drawin g wit h gesturin g ove r  th e diagram . 

For  eac h nonverba l  behavio r  code d a s communicative ,  a n 
independen t  rate r  w h o ha d participate d i n th e conten t  rating s 
codo d it s meanin g a s eithe r  clea r  o r  unclea r  give n it s context . 

Timing 

Beginning s an d ending s o f  nonverba l  behavior s wer e time d 
wit h respec t  t o speech ,  t o th e neares t  syllable .  Behavior s 
wer e considere d t o begi n a s soo n a s a  han d move d int o 
diagram ,  loc k o r  gestur e space *  an d t o en d a s soo n a s i t 
bega n leavin g diagram/lock/gestur e spac e o r  initiate d a  ne w 
movement .  Fo r  communicativ e acts ,  thi s criterio n single s 
out  whe n meaningfu l  conten t  i s bein g conveye d b y 
excludin g preparator y movements .  Fo r  gesture ,  thi s criterio n 
has th e "gestur e proper "  consis t  o f  th e strok e an d post-strok e 
hol d phases ,  th e tw o phase s foun d t o ofte n coincid e wit h co -
expressiv e speec h (Kendon ,  1980 ;  McNeill ,  1992 ,  1997) . 

Results 

Evidence for tiie Norm of Co-expressivity 

1.  Co-expressiv e Speec h I s Identifiabl e fo r 

C o m m u n i c a t i v e N o n v e r b a l  Behav io r s .  T h e 
intonatio n unit s jus t  befor e an d durin g eac h nonverba l  signa l 
rate d a s communicativ e abou t  th e loc k wer e examine d t o se e 
i f  the y containe d a  speec h segmen t  co-expressiv e wit h th e 
nonverba l  signal .  T o coun t  a s co-expressive ,  bot h th e speec h 
segment  an d th e nonverba l  signa l  wer e interpretabl e a s bot h 
referrin g t o th e sam e underlyin g referent .  Fo r  al l  bu t  on e o f 
th e 10 8 nonverba l  signals ,  a  co-expressiv e speec h segmen t 
coul d b e foun d withi n thi s tw o intonatio n uni t  tim e 
window' . 

Synchronizatio n o f  th e nonverba l  an d verba l  element s o f 
composit e signal s wa s usuall y eve n mor e precis e tha n tha t 
(se e als o Engle ,  1998) .  Seventy-fiv e percen t  o f  nonverba l 
signals '  exactl y coincide d wit h a  segmen t  o f  co-expressiv e 
speec h whil e anothe r  si x percent '  followe d immediatel y afte r 
a co-expressiv e speec h segment ,  result s consisten t  wit h (an d 
diu s extending )  th e gesture-speec h synchronizatio n literatur e 
(Kendon ,  1980 ,  1988 ;  McNeill ,  1992 ,  1997) .  I n sum , 
communicativ e nonverba l  behavior s ar e generall y performe d 
near  a  segmen t  o f  co-expressiv e speec h tha t  the y coul d b e i n 
th e sam e composit e signa l  with . 

2. Co-expressive Speech Is Often Not 
Identifiabl e fo r  Nonve rba l  Behavior s Rate d a s 
N ot  C o m m u n i c a t i v e A b o u t  L o c k s .  O f  th e 3 5 
nonverba l  behavior s rate d a s no t  communicative ,  1 7 wer e 
considere d b y th e investigato r  t o b e behavior s tha t  coul d 
hav e potentiall y  communicate d somethin g abou t  th e loc k i n 
othe r  communicativ e situations .  Fo r  example ,  conside r  th e 
actio n o f  puttin g a  ke y int o a  lock .  I n som e situations , 
explainer s use d thi s t o demonstrat e wha t  happen s whe n th e 
ke y i s pu t  int o th e loc k (e.g. ,  th e key' s wedge s ca n b e hear d 
pushin g th e cotte r  pin s up) .  Bu t  i n othe r  situations ,  puttin g 
th e ke y i n th e loc k wa s use d simpl y t o ge t  th e loc k int o th e 
right  stat e fo r  demonstratin g somethin g els e (e.g. ,  t o prepar e 
fo r  demonstratin g wha t  happen s whe n th e ke y i s  turned) .  I n 
suc h situations ,  puttin g a  ke y i n th e loc k coul d hav e playe d 
a communicativ e role ,  bu t  i n fac t  i t  di d not . 

H o w d o peopl e distinguis h whe n nonverba l  behavior s ar e 
playin g a  communicativ e rol e versu s whe n the y ar e onl y 
preparator y action s cha t  suppor t  late r  communication ? O n e 
facto r  appear s t o b e whethe r  o r  no t  a  co-expressiv e speec h 
segment  ca n b e found .  I f  an y o f  th e 1 7 potentiall y 
communicativ e behavior s ha d i n fac t  bee n communicative ,  i t 
shoul d hav e bee n possibl e t o find a  segmen t  o f  speec h co -
expressiv e wit h it s likel y interpretation .  So ,  fo r  th e exampl e 
of  a  ke y bein g pu t  i n th e lock ,  on e coul d loo k fo r  co -
expressiv e speec h tha t  mad e som e referenc e t o somethin g 
tha t  happen s whe n th e ke y i s pu t  i n th e lock .  Usin g thi s 
likel y interpretatio n fo r  eac h o f  th e 1 7 potentiall y 

'3 1 o f  thes e 4 3 gesture s wer e mad e i n th e n o materia l  resource s 
conditio n whe n neithe r  pape r  no r  th e loc k wer e availabl e t o use . 
*  A  han d i s i n diagra m spac e onc e i t  o r  th e pe n i s touchin g th e 
portio n o f  th e paper' s surfac e o n whic h th e diagra m i s bein g 
drawn .  A  han d i s i n loc k spac e onc e i t  i s  touchin g th e loc k o r 
key .  A  han d i s i n gestur e spac e onc e i t  i s  i n a  locatio n 
observabl e b y bot h th e gesture r  an d th e addresse e an d fro m 
wher e th e gestur e prope r  ca n the n b e initiated . 

'  Th e on e exceptio n wa s drawin g a  lin e t o represen t  a  pi n i n a 
diagra m afte r  havin g twic e earlie r  indicate d tha t  th e "pin "  wa s 
locate d alon g tha t  line .  T o se e th e lin e a s a  "pin "  wa s als o 
confirme d i n th e nex t  intonatio n uni t  whe n th e lin e wa s trace d 
ove r  an d extende d slightly . 
'  7 8 % o f  nonverba l  signal s involvin g th e loc k o r  diagra m whil e 
7 0 % o f  gesture s no t  involvin g th e loc k o r  diagram . 
'  Al l  o f  thes e involve d th e loc k o r  diagra m i n som e way . 
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communicativ e nonverba l  behaviors ,  th e curren t  an d 
immediatel y precedin g intonatio n unit s wer e agai n examine d 
fo r  co-expressiv e speech .  I n star k contras t  t o communicativ e 

nonverba l  signals ,  i n 1 4 o f  thes e 1 7 non-communicativ e 
cases ,  n o co-expressiv e speec h wa s present'" . 

Puttin g th e las t  tw o set s o f  result s together ,  w e se e tha t 
w h en a  nonverba l  behavio r  i s likel y t o b e par t  o f  a 
composit e signa l  wit h speec h (i.e. ,  whe n th e behavio r  i s 
communicativ e abou t  th e topi c o f  speech) ,  i t  i s  eas y t o fin d 
a speec h segmen t  tha t  ca n b e interprete d a s referrin g t o th e 
same referent .  I n contrast ,  whe n a  nonverba l  behavio r  canno t 
be par t  o f  a  composit e (i.e. ,  whe n i t  i s  no t  communicative ) 
a co-expressiv e speec h segmen t  i s les s likel y t o b e available . 

3. Noncommunicative Behaviots Are 
D e s y n c h r o n i z e d Speec h coincidin g wit h eac h nonverba l 
behavio r  wa s code d a s independentl y referrin g t o somethin g 
abou t  th e loc k o r  a s no t  doin g so ,  eithe r  becaus e n o speec h 
coincide d o r  th e speec h segmen t  wa s to o incomplet e t o fi x 
reference .  T h e 3 5 nonverba l  behavior s rate d a s no t 
communicativ e abou t  th e loc k wer e significantl y mor e 
likel y t o occu r  withou t  speec h o r  b e synchronize d wit h suc h 
incomplet e segment s (overall :  X^=61 ,  df=l ,  p  <.001 ;  fo r 

han d movement s only :  X^=30 .  df=l ,  p  <.001 ;  fo r  behavior s 

wit h diagra m o r  lock :  y}='i2 ,  df=l ,  p  <.001) . 

Evidence for the Norm of Consistency 

1. Potential Contradictions Are Infrequent. 
Interpretin g speec h an d nonverba l  element s relativel y 
independently ,  I  looke d fo r  tw o kind s o f  potentia l 
contradiction s betwee n th e 10 8 nonverba l  signal s an d 
associate d co-expressiv e speec h segment s i n m y data : 
number  an d modalit y contradictions .  A  numbe r  contradictio n 
was code d i f  th e sam e entit y (object ,  event,  etc. )  wa s 
represente d i n bot h nonverba l  signal s an d co-expressiv e 
speec h an d either :  speec h use d a  plura l  for m whil e onl y on e 
entit y wa s show n nonverbally ;  o r  speec h use d a  singula r 
for m bu t  mor e tha n on e entit y wa s show n nonverbally . 
Modalit y contradiction s wer e code d whe n a  motio n even t 
was represente d a s bein g impossibl e (e.g .  "can' t  move") , 
currentl y occurring  (e.g. ,  "moves") ,  o r  possibl e bu t  no t 
currentl y occurrin g (e.g. ,  "ca n move" )  i n speec h bu t 
represente d i n a  differen t  modalit y nonverbally .  O f  th e 10 8 
nonverba l  signa l  an d co-expressiv e speec h pair s i n th e 
sample ,  ther e wer e onl y 1 5 potentia l  numbe r  inconsistencie s 
and 2  potentia l  modalit y inconsistencies . 

2. Many Potential Contradictions Never Arise 
Becaus e o f  Implicature-Styl e Inferences .  I n al l  bu t 
on e o f  th e 1 7 case s o f  apparen t  contradiction ,  i t  i s  eas y t o 
m a ke a n inferenc e tha t  re-interpret s eithe r  th e spoke n o r 
nonverba l  elemen t  (o r  both )  s o tha t  a  consisten t 

interpretatio n ca n b e arrive d a s fro m th e start . 
Thoug h no t  crucia l  fo r  m y argument ,  thes e inference s ca n 

be though t  o f  a s Gricean-styl e (1967/1989 )  implicature s b y 
extendin g a  subse t  o f  Grice' s max i m o f  qualit y "d o no t  sa y 
what  yo u mea n t o b e false "  fro m purel y linguisti c 
contradiction s lik e "th e ke y i s movin g bu t  it' s  not "  t o case s 
i n whic h a  propositio n an d it s negatio n ar e distribute d acros s 
modalities .  Rathe r  tha n bein g case s wher e a  max i m i s 
flouted ,  mos t  o f  m y case s ar e wha t  Levinso n (1983 )  call s 

"standar d implicatures" ,  case s wher e th e communicato r 
"implicate s tha t  whic h h e mus t  b e assume d t o believ e i n 
orde r  t o preserv e th e assumptio n tha t  h e i s observin g th e 
max im "  (Grice ,  1967/1989) . 

Prototyp e implicatures .  O f  th e 1 5 apparen t  numbe r 
inconsistencie s betwee n spoke n an d nonverba l  elements ,  1 3 
do no t  aris e i f  on e assume s tha t  th e nonverba l  signa l  wa s 
depictin g a  prototyp e tha t  represent s th e characteristi c 
feature s c o m m o n t o som e se t  o f  entitie s describe d i n speech . 

Tabl e 1  belo w i s a n exampl e i n whic h mor e tha n on e pi n 
i s referre d t o i n speec h bu t  onl y on e pi n i s depicte d 
nonverbally ,  resultin g i n a  prototyp e implicature : 

Table 1: Transcript of Paper-2B #11.2." 

nonverba l  behavior s 

i n on e motion ,  explaine r  trace s pe n ove r  a n 
alread y draw n vertica l  lin e o n th e keyfac e 
diagra m &  draw s i n a  ne w segmen t  o f  th e 
lin e s o tha t  i t  extend s d o w n int o th e cylinde r 

speec h 

11. 2 
thes e 
pins . 

I n thi s example ,  a  diagra m no w include s a  singl e vertica l 
lin e tha t  represent s a  pi n an d it s locatio n wit h respec t  t o th e 
res t  o f  th e object s visibl e o n th e keyfac e o f  th e lock :  a n 
inne r  cylinder ,  a  keyhol e cu t  int o i t  an d a n oute r  cylinde r 
tha t  encase s th e inne r  cylinder .  Thoug h onl y on e pi n i s 
drawn ,  speec h make s referenc e t o mor e tha n on e ("thes e 
pins") .  Thi s appear s t o b e a  contradiction ,  bu t  i s no t  i f  th e 
singl e draw n pi n i s assume d t o b e depictin g a  prototypica l 
pin .  I n tha t  case ,  th e singl e pi n show n represent s par t  o f 
what  th e explaine r  mean s t o b e th e cas e fo r  al l  o f  th e pins . 
Interpretatio n o f  th e speec h m a y als o b e affected .  "Thes e 
pins "  ma y b e assume d t o refe r  t o thi s typ e o f  pi n rathe r  tha n 
th e mor e standar d interpretatio n thes e particula r  pins ,  als o 
helpin g t o maintai n consistency' ^  Base d o n thes e inferences , 
a mode l  o f  th e loc k ca n b e generate d tha t  ha s al l  o f  th e pin s 
includ e th e c o m m o n feature s depicte d i n th e prototyp e (esp . 
thei r  orientatio n &  2 D locatio n wit h respec t  t o th e keyface) . 

Prototyp e implicature s ar e no t  limite d t o drawin g whil e 
speaking .  Th e nex t  pag e present s a n exampl e o f  a  gestur e 
superimpose d ove r  th e loc k tha t  als o support s a  prototyp e 
implicatur e (Tabl e 2) : 

' "  I n th e thre e case s wher e a  co-expressiv e speec h segmen t 
coul d b e found ,  eac h speec h segmen t  appeare d t o b e alread y 
linke d int o a  composit e wit h a  nonverba l  signa l  tha t  coincide d 
wit h it . 

"  Legen d fo r  transcrip t  tables : 
•  action s i n th e sam e ro w occurre d simultaneousl y 
•  action s performe d late r  appea r  belo w earlie r  action s 
•  nonverba l  behavior s rate d a s communicativ e abou t  lock s i n 
plai n text ,  thos e no t  communicativ e abou t  lock s i n italic s 
•  bol d indicate s emphati c stress ;  hyphe n a  self-cutof f 
' ^  Thank s t o a n anonymou s reviewe r  fo r  pointin g thi s out . 
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Tabl e 2 :  Transcrip t  o f  Lock-3 C #20 . 

nonverba l  behavior s 

(none ) 

explaine r  pick s u p loc k &  tilt s  th e 
keyfac e u p toward s th e learne r 

trace s righ t  inde x finge r  dow n keyfac e 
of  lock ,  fro m to p o f  stato r  t o keyhol e 

speec h 

20 an d 

th e pin s 
ar e 

goin g dow n 
lik e that . 

I  a m claimin g tha t  i n thes e an d eleve n simila r  cases ,  i t  i s 
reasonabl e t o assum e tha t  th e composit e signa l  i s  referrin g 
t o a  prototype .  Beside s maintainin g consistenc y o f  numbe r 
and allowin g participant s t o construc t  models ,  th e existenc e 
of  thes e prototyp e implicature s show s tha t  whe n nonverba l 
representation s lik e diagram s an d gesture s ar e use d wit h 
language ,  the y ar e no t  limite d t o depictin g specifi c 
situation s a s i s sometime s assumed .  W h e n use d i n 
composit e signal s wit h language ,  nonverba l  signal s ca n b e 
use d t o depic t  type s o f  situations ,  lik e prototypes . 

Exempla r  implicature .  I n on e o f  th e tw o remainin g 
number  inconsistencies ,  i t  i s  reasonabl e t o suppos e tha t  th e 
singl e entit y tha t  ha s bee n indicate d nonverball y i s a n 
exempla r  o f  th e se t  o f  item s describe d i n speec h (Tabl e 3) : 

Table 3: Transcript of Lock-6A #64. 

nonverba l  behavior s 

wit h nai l  o f  lef t  inde x finger .  Explaine r 
point s t o th e to p o f  th e wedg e o f  th e ke y 

(none ) 

speec h 

64 thes e 
things . 

ar e jus t  t o 
pus h i t  int o 
th e groove . 

I n thi s case ,  th e to p o f  th e frontmos t  wedg e i s suppose d t o 
be a n exampl e o f  on e o f  th e kind s o f  thing s tha t  pus h eac h 
pi n int o eac h groov e o f  th e key .  Give n tha t  th e res t  o f  th e 
key' s wedge s ar e visible ,  th e learne r  ca n us e thi s singl e 
poin t  t o on e wedge-to p t o find  th e res t  o f  th e wedge-top s 
bein g referre d t o linguistically . 

Notic e tha t  i n bot h prototyp e implicature s an d exempla r 
implicatures ,  speec h use s a  plura l  whil e th e nonverba l  signa l 
onl y depict s o r  indicate s a  singl e entity .  A n importan t 
questio n i s h o w i t  become s clea r  whic h inferenc e t o dra w i n 
a specifi c  situation .  O n e hypothesi s consisten t  wit h m y dat a 
i s tha t  exempla r  implicature s wil l  b e draw n whe n th e 
nonverba l  signa l  draw s attentio n t o th e actua l  entit y bein g 
referre d t o (i n thi s case ,  pointin g t o th e actua l  key )  whil e 
prototyp e inference s wil l  b e draw n whe n th e actua l  referen t 
i s no t  present ,  forcin g th e nonverba l  signa l  t o onl y 
selectivel y represen t  th e entit y (a s i n iconi c gesture s an d 
pictoria l  diagrams)" .  Becaus e o f  thei r  potentiall y  wid e rang e 

For  thos e familia r  wit h Peirce' s (1940 )  distinctio n betwee n 
icon s an d indexes ,  exempla r  inference s ar e draw n whe n a n ico n 
represent s th e referen t  whil e protoyp e inference s ar e draw n 
when there' s a n inde x tha t  goe s directl y t o th e referent .  Se e 
Clar k (1996 ;  Clar k &  Gerrig ,  1990 )  fo r  furthe r  discussio n o f 
how th e icon/inde x distinctio n i s bein g use d here . 

of  usefulness ,  i t  m a y als o b e tru e tha t  bot h kind s o f 
implicature s ar e a t  leas t  partiall y  conventionalized . 

Implicature s resolvin g apparen t  modalit y contradictions . 
I n on e o f  th e potentia l  modalit y contradictions ,  th e explaine r 
sai d a n objec t  "can' t  m o v e "  whil e showin g th e objec t 
movin g nonverbally .  Sinc e th e non-existenc e o f  a  motio n 
canno t  b e show n nonverbally ,  th e implicatur e i s tha t  th e 
explaine r  i s showin g h o w th e objec t  woul d m o v e i f  i t  ha d 
not  bee n prevente d fro m moving . 

I n th e othe r  apparen t  modalit y contradiction ,  th e explaine r 
talke d abou t  th e ke y turnin g "t o th e left "  whil e holdin g hi s 
fis t  stationary .  Give n tha t  th e fist' s  positio n i s alread y 
twiste d t o th e left ,  th e implicatur e i s tha t  th e gestur e i s 
showin g th e en d stat e o f  th e motio n o f  turnin g th e ke y t o 
th e left .  I n a  large r  sample ,  othe r  kind s o f  implicature s 
woul d probabl y arise . 

I  hypothesize ,  consisten t  wit h othe r  wor k o n implicature s 
(se e Gibbs ,  1989) ,  tha t  participant s assume d fro m th e 
beginnin g tha t  informatio n represente d i n bot h modalitie s 
woul d b e consisten t  an d m a d e an y additiona l  assumption s 
necessar y t o preserv e consistency ,  instea d o f  havin g t o detec t 
inconsistencie s an d the n resolvin g the m afterwards .  I n fact , 
i n non e o f  th e case s o f  implicatur e posite d abov e wa s ther e 
an y evidence—fro m late r  i n th e interaction s o r  fro m th e 
rating s o f  wha t  ha d bee n communicated—tha t  a  contradictio n 
had bee n detected .  Rating s wer e consisten t  wit h th e 
hypothesize d inferences ,  ther e wer e n o repair s o f 
understandin g initiate d b y eithe r  explainer s o r  learners ,  an d 
ther e wa s n o evidenc e fro m thei r  writte n an d ora l  re -
explanation s tha t  learner s misunderstoo d thes e composites . 

3. An Example of an Unsuccessful Composite. 
I n contras t  t o al l  othe r  cases ,  i n th e on e remainin g 
contradictio n (i n number) ,  th e contradictio n m a y hav e bee n 
detecte d a s th e speake r  repaire d it .  A s see n i n Tabl e 4  below , 
th e origina l  co-expressiv e speec h segmen t  (#8 )  referre d t o a 
singl e thin g tha t  woul d b e hear d i n th e loc k demonstration , 
when i n fac t  3- 4 separat e sound s wer e easil y distinguishable : 

Table 4: Transcript of Lock-2A #8-9. 

nonverba l  behavior s 

(none ) 

explaine r  slowl y move s th e 
ke y int o th e keyhole :  first  3 
separat e click s ca n b e hear d 

as ke y finishes  slidin g in , 
a 4t h clic k ca n b e hear d 

(none ) 

(none ) 

speec h 

8 yo u ca n probabl y hea r  it . 

(lon g pause ) 

9 
yo u ca n 

hear  eac h pi n g o up ? 

Learner :  m h m 

The explaine r  repaire d th e origina l  co-expressiv e speec h 
segmen t  (#8 )  b y cuttin g int o th e middl e o f  th e 
demonstratio n t o ad d speec h segmen t  # 9 whic h modifie d th e 
singula r  "it "  t o "eac h pi n g o up" .  Usin g th e expressio n 
"eac h pin "  resolve s al l  potentia l  numbe r  contradiction s 
becaus e thi s i s a  wa y o f  referrin g t o a  grou p o f  thing s whil e 
considerin g the m individually .  Becaus e th e explaine r  m a d e 
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thi s an d othe r  clarification s i n segmen t  9''* ,  apparentl y th e 
explaine r  decided' ^  tha t  segmen t  8  wa s no t  sufficientl y 
consisten t  wit h th e loc k demonstratio n t o b e a  composit e 
signa l  tha t  th e learne r  woul d understan d an d acknowledg e (a s 
th e learne r  di d soo n afte r  segmen t  9) . 

Discussion 

The dat a pattern s presente d abov e d o no t  suppor t  th e 
c o m m on assumptio n tha t  nonverba l  communicativ e 
modalitie s alway s functio n a s separat e channel s tha t  conve y 
meanin g independentl y fro m speech .  Th e existenc e o f  co -
expressiv e speec h nea r  ever y nonverba l  signa l  i n th e loc k 
explanation s i s consisten t  wit h th e ide a tha t  speec h an d 
nonverba l  signal s ar e t o b e integrated ,  thoug h i t  coul d b e 
argue d fro m th e separat e channel s vie w tha t  th e similarit y i n 
conten t  onl y arise s becaus e explainer s wer e thinkin g abou t  a 
singl e topi c whic h happene d t o b e expresse d i n bot h verba l 
and nonverba l  channels .  Wha t  a  separat e channel s vie w 
woul d find  difficul t  t o explai n ar e th e desynchronizatio n an d 
implicatur e results .  I f  whethe r  an d wha t  nonverba l  behavior s 
wil l  communicat e i s alway s independen t  o f  wha t  i s 
happenin g i n speech ,  wh y di d explainer s desynchroniz e 
noncommunicativ e behavior s fro m speec h segment s 
referrin g t o th e lock ? An d i f  nonverba l  signal s ar e interprete d 
independentl y fro m speech ,  wh y woul d th e nonverba l  signa l 
conve y thing s o n th e sam e topi c tha t  o n th e surfac e appea r 
t o b e contradicte d b y speech ? Finally ,  ho w woul d prototyp e 
and exempla r  implicature s b e draw n i f  nonverba l  signal s 
wer e no t  t o b e integrate d wit h speech ? Unti l  thes e question s 
ar e answered ,  i t  canno t  b e claime d tha t  communicatio n ca n 
alway s b e divide d int o th e linguisti c an d th e nonlinguistic , 
whic h ca n eac h b e studie d an d understoo d separately'* . 
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