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Rhy th m permeate s h u m a n experience ,  suc h a s i n lis -
tening ,  performin g o r  dancin g t o music ,  i n speec h com -
munication ,  o r  i n m a n y othe r  c o m m o n activitie s suc h a s 
walking ,  running ,  playin g a  g a m e o f  tennis ,  etc .  Al -
thoug h i t  i s  eas y t o agre e tha t  m a n y h u m a n activi -
tie s elici t  a  sens e o f  rhythm ,  bot h i n th e perceive r  an d 
th e performer ,  th e functiona l  rol e o f  rhyth m i n cogni -
tio n i s  les s clear .  Thi s symposiu m provide s a n ope n 
foru m fo r  psychologists ,  compute r  scientists ,  linguists , 
philosophers ,  an d neuroscientist s t o presen t  an d discus s 
researc h tha t  specificall y target s th e rol e o f  rhyth m i n 
cognition .  A  centra l  questio n concern s t o wha t  exten t 
i t  i s  necessar y t o includ e rhyth m a s par t  o f  a  theor y o f 
cognition . 

Typically ,  cognitiv e scientist s hav e place d a  muc h 
greate r  emphasi s o n ho w cognitiv e processin g consume s 
tim e (e.g. ,  processin g load )  tha n o n ho w i t  i s  shape d b y 
time .  I n thi s symposium ,  presentation s b y establishe d 
cognitiv e scientist s focu s o n ho w cognitiv e processin g i s 
shape d b y time .  Talk s b y Professo r  Mar i  Jones ,  Dr .  Bil l 
Baird ,  Professo r  Rober t  Port ,  an d Professo r  Ellio t  Saltz -
m an addres s th e rol e o f  rhyth m i n cognition ,  targetin g 
th e overlappin g area s o f  attention ,  musi c perceptio n an d 
performance ,  speec h perceptio n an d production ,  senso -
rimoto r  control ,  an d neura l  dynamics . 

Mar i  Jone s ha s propose d a  centra l  rol e fo r  rhyth m i n 
cognitiv e processing ,  suggestin g tha t  th e tempora l  orga -
nizatio n o f  perception ,  attention ,  an d memor y i s inher -
entl y rhythmi c (Jones ,  1976) .  A s par t  o f  thi s theory ,  i t 
i s  assume d tha t  th e rhythm s o f  musi c an d speec h entrai n 
(synchronize )  periodi c attentiona l  "pulses" ,  formin g a n 
attentiona l  rhythm .  Accordin g t o thi s view ,  entrainmen t 
enhance s perception ,  memor y storag e an d retrieval ,  an d 
sensorimoto r  control .  Thi s contrast s wit h theorie s o f 
cognitio n tha t  leav e ou t  rhyth m entirel y (Newell ,  1990) . 

Bil l  Bair d report s physiologica l  evidenc e fo r  atten -
tiona l  entrainment ,  supportin g Jones '  theor y o f  a  centra l 
rol e fo r  rhyth m i n cognitiv e processing .  H e propose s a 
neura l  networ k mode l  o f  rhythmi c expectanc y base d o n 
an earlie r  mode l  o f  adaptiv e synchronizatio n o f  5-1 5 H z 
and 30-8 0 H z oscillation s betwee n cortica l  area s (Baird , 
Troyer ,  an d Eeckman ,  1994) .  H e argue s tha t  thi s mode l 
can accoun t  fo r  psychologica l  dat a demonstratin g tha t 
auditor y scen e analysi s i s sensitiv e t o rhythm . 

Rober t  Por t  target s th e rol e o f  rhyth m i n auditor y 
cognition ,  discussin g rhythmi c constraint s o n th e type s 
of  soun d pattern s tha t  human s learn .  H e argue s tha t 

entrainmen t  i s a  fundamenta l  too l  i n ou r  basi c toolki t 
fo r  auditor y patter n learning ,  includin g language .  H e 
report s researc h fro m hi s la b investigatin g th e rhythmi c 
constraint s exhibite d b y subject s repeatin g a  phras e i n 
synchron y wit h a  metronom e (Por t  e t  al. ,  1996 ;  C u m -
min s an d Port ,  1996b) .  I n spit e o f  th e substantia l  tim -
in g variabilit y  o f  speech ,  th e result s fro m thes e studie s 
sugges t  tha t  speec h i s eeisil y  entraine d b y a n externa l 
stimulu s an d tha t  entrainmen t  i s a  fundamenta l  too l  i n 
speec h processing . 

Ellio t  Saltzma n report s th e result s fro m a  serie s o f 
studie s investigatin g rhythmi c patter n generatio n i n 
speec h production .  I n thes e studies ,  speaker s repeatedl y 
produc e a  rhythmi c utterance ,  whil e systemati c mechan -
ica l  perturbation s ar e delivere d t o th e speakers '  articula -
tor y gestures .  Perturbation s delivere d durin g a  critica l 
phas e windo w ar e foun d t o induc e systemati c steady -
stat e shift s i n th e timin g o f  coordinate d gestures ,  sug -
gestin g tha t  ther e i s a  centra l  "clock "  tha t  drive s th e 
articulator y peripher y an d tha t  thi s cloc k ca n b e phase -
rese t  b y event-specifi c  feedback .  Saltzma n argue s tha t 
th e phase-resettin g result s impl y tha t  th e timin g o f  ar -
ticulator y gesture s ar e governe d b y set s o f  oscillator y 
unit s an d tha t  durin g speec h productio n thes e oscilla -
tor s behav e a s non-linear ,  coupled ,  limit-cycl e oscillator s 
(Saltzma n an d Munhall ,  1989) . 

I n additio n t o th e fou r  presentation s a t  th e sympo -
sium ,  severa l  othe r  paper s publishe d i n th e proceeding s 
addres s th e rol e o f  rhyth m i n cognition ,  providin g ad -
ditiona l  readin g an d reference s (se e C u m m i n s an d Por t 
(1996a) ,  Larg e (1996) ,  an d McAule y (1996)) . 
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