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T h e R o l e o f  R h y t h m i n G u i d i n g A t t e n d i n g 

Mari  Ries s Jone s 
Departmen t  o f  Psycholog y 
Th e Ohi o Stat e Universit y 

Columbus ,  Ohi o 4321 0 
nurjonestoagnus.acs.ohio-state.ed u 

Much o f  th e environmen t  wit h whic h w e interac t  i s  dy -
nami c i n tha t  i t  change s i n meaningfull y way s ove r  time . 
We se e thi s i n movin g objects ,  bod y gestures ,  conver -
sations ,  ambien t  soun d pattern s an d i n musica l  events . 
H ow i s i t  tha t  w e kee p i n touc h wit h suc h thing s a s the y 
unfol d i n time ,  monitorin g the m an d anticipatin g nu -
ance s a s wel l  a s majo r  breakpoint s i n thei r  structure ? 

One possibilit y  tha t  ha s bee n considere d a t  Ohi o Stat e 
i s tha t  th e dynami c structur e o f  th e event s themselve s 
provide s a  basi s fo r  guidin g a n inherentl y tempora l  at -
tendin g activit y (Jones ,  1976 ;  Jone s &  Boltz ,  1989) .  W e 
hav e assume d tha t  attendin g i s base d o n th e join t  activ -
it y o f  man y attentiona l  rhythms ,  o r  oscillators ,  o f  grade d 
period s eac h o f  whic h i s capabl e o f  locking-into ,  i.e. ,  en -
trainin g t o a  correspondin g periodicit y embedde d i n dy -
namicall y patterne d events .  Thi s entrainmen t  enable s 
rea l  tim e attentiona l  trackin g a s wel l  a s anticipator y re -
sponding ;  i n addition ,  dependin g o n th e tas k an d th e 
particula r  model ,  i t  determine s a n individual' s sensitiv -
it y t o certai n structura l  change s i n th e unfoldin g event . 
To b e mor e concret e abou t  thi s i t  help s t o illustrat e ho w 
we stud y attendin g i n particula r  tasks . 

Ofte n w e us e a  tas k wher e a  perso n i s presente d wit h 
an auditor y patter n o f  som e sor t  i n whic h w e embe d a 
structura l  chang e i.e ,  a  target .  Th e chang e migh t  b e 
a spectra l  alteratio n t o on e o f  th e pitche s comprisin g a 
melody ,  o r  i t  migh t  b e a  lengthene d tim e interva l  o r  a 
shifte d ton e withi n a  rhythm .  Sometime s th e pattern s 
themselve s ar e polyrhythms .  Polyrhythm s ar e compose d 
of  sequence s base d o n tw o differen t  ton e frequencie s 
(high ,  lo w tones )  tha t  eac h trac e ou t  a n isochronou s 
sequence ,  bu t  i n whic h th e respectiv e rates ,  relate d b y 
rationa l  numbers ,  ar e dissonan t  (e.g. ,  3:2 ,  4:3 ,  etc.) .  I n 
othe r  cases ,  th e sequence s m a y consis t  o f  rhythm s forme d 
by recurren t  tone s o f  a  singl e frequenc y bu t  wit h differ -
ent  intensitie s (loud ,  soft )  an d als o patterne d i n dura -
tio n t o for m rhythm s suc h a s short-short-long .  A  com -
m on strateg y i s t o embe d a  structura l  chang e withi n 
one o f  tw o identica l  tes t  region s withi n suc h sequence s 
thereb y permittin g th e us e o f  a  tw o alternativ e force d 
choic e (2AFC )  procedure .  W e arrang e thing s s o tha t  i n 
al l  o f  th e event s tha t  w e stud y i n a  give n experimen t 
th e tes t  region s wher e a  targe t  chang e occur s ar e iden -
tical .  So ,  fo r  instance ,  i f  w e inser t  a  time-chang e int o a 
rhythmica l  patter n (e.g. ,  a  rhyth m involvin g onl y short -
short-shor t  tim e interval s versu s on e involvin g short -
short-long) ,  th e targe t  time-chang e wil l  alway s alte r  a 

shor t  interval .  I n thi s way ,  w e ca n stud y th e effec t  o f 
surroundin g rhythmi c context s o n listener' s abilitie s t o 
detec t  a  smal l  timin g nuance . 

I n fact ,  i f  w e focu s onl y upo n time-chang e detectio n 
task s som e o f  th e recen t  wor k tha t  E d Larg e an d I  hav e 
bee n conductin g provide s on e mode l  tha t  i s  possibl e ou t 
of  thi s framewor k (Larg e &  Jones ,  1996) .  I n thi s re -
search ,  w e aime d t o addres s tw o relate d problems :  1 . 
H ow d o peopl e w h o liste n t o rhythmicall y patterne d se -
quence s o f  th e sor t  I  hav e jus t  describe d intui t  th e for m 
of  th e rhythm ,  an d henc e detec t  a  tim e deviation ? an d 2 . 
H ow d o peopl e intui t  th e underlyin g rhythmi c for m eve n 
when th e temp o o r  rat e o f  th e sequenc e modulate s ove r 
tim e a s i t  doe s i n mos t  dynami c event s i n ou r  natura l 
environment ? 

Th e mode l  i s a  dynamica l  system s model ,  develope d 
by E d Large ,  whic h instantiate s m a n y o f  th e assump -
tion s I  outline d earlier .  I t  assume s tha t  a n oscillato r 
carrie s a  puls e o f  attentiona l  energ y tha t  i s maxima l  fo r 
some expecte d poin t  i n tim e withi n th e perio d o f  a n at -
tentiona l  oscillator .  Th e oscillato r  i s biase d t o entrai n 
t o tim e period s withi n a n auditor y even t  sequenc e tha t 
correspon d t o inter-ton e tim e interval s tha t  ar e nea r  it s 
stipulate d period .  Thus ,  longe r  o r  shorte r  tim e interval s 
ar e notice d a s devian t  t o th e exten t  tha t  the y violat e 
thes e expectancies .  A  secon d featur e o f  th e mode l  i s it s 
adaptabilit y t o temp o modulations :  th e perio d o f  an y 
oscillato r  ca n adapt ,  vi a a  phase/perio d resettin g pro -
ces s (short-ter m learning) ,  t o trac k moderat e tempora l 
irregularitie s withi n a  sequence .  Finally ,  a  tw o oscillato r 
versio n o f  th e mode l  ha s th e potentia l  t o explai n ho w 
peopl e intui t  rhythmi c for m becaus e eac h o f  th e tw o at -
tentiona l  oscillator s respond s t o a  differen t  (changing ) 
periodicit y withi n a  give n rhythmi c pattern ;  neverthe -
less ,  togethe r  the y revea l  a  couplin g bia s fo r  a  time-rati o 
of  2: 1 (i n thi s model) . 

We hav e bee n abl e t o describ e th e tim e discriminatio n 
performanc e o f  averag e listener s i n 2 A F C task s usin g 
a variet y o f  pattern s tha t  contai n differen t  degree s o f 
temp o (rate )  modulation s (Larg e &  Jones ,  1996) .  Like -
wise ,  i n othe r  pattern s tha t  var y i n thei r  rhythmi c com -
plexit y w e hav e nicel y predicte d systemati c discrimina -
tio n response s t o simpl e versu s comple x rhythmi c form s 
(Jone s k  Yee ,  1996) .  I n summary ,  th e mode l  illustrate s 
ho w assumption s abou t  th e inheren t  rhythmicit y o f  at -
tendin g ca n addres s th e tw o relate d problem s tha t  com e 
up whe n w e conside r  ho w peopl e trac k dynami c event s 
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i n thei r  environment .  I t  explain s adaptabilit y  t o temp o 
chang e an d i t  explain s sensitivit y  t o underlyin g rhythmi c 
forms . 
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