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Effect s o f  Tonality ,  Contour ,  Pitc h Intervals ,  a n d H e m i s p h e r e o n 
Representatio n o f  Melodi c Informatio n 

th e 

Eri c G .  Freedma n (freedman(a)umich.edu) ,  Christophe r  Abear e (cabeare@uinich.edu) , 
Rober t  G .  Kende r  (fatinan@umich.edu) ,  Raymon d Vernagu s (rvernagu@umich.edu) ,  & 

Thomas A .  Wrobe l  (twrobel@umich.edu ) 
Departmen t  o f  Psychology ;  Universit y o f  Michigan-Flin t 

Flint ,  M I  4850 1 U S A 

Abstrac t 

Tonality ,  contour ,  interval ,  an d hemispher e ar e importan t 
predictor s o f  melod y recognition .  Usin g forced-choic e 
comparisons ,  listener s attempte d t o recogniz e th e contou r  an d 
interva l  informatio n fo r  diatoni c an d nondiatoni c melodie s 
presente d t o th e lef t  o r  righ t  ear .  Fo r  diatoni c melodies ,  scal e 
was mor e salien t  tha n contou r  wherea s listener s relie d o n 
contou r  i n nondiatoni c melodies . 

Introduction 

Considerabl e researc h (Bartlet t  &  Dowling ,  1980 ;  Dowling , 
1978 ;  Freedman ,  1989 )  ha s show n that ,  fo r  brie f  delays , 
scal e an d contou r  informatio n i s important ,  whereas ,  a s th e 
dela y increases ,  interva l  informatio n become s relativel y 
more importan t  tha n contou r  information .  Freedma n (1989 ) 
foun d tha t  diatonicis m mediate s th e integratio n o f  interva l 
information .  I n cognitiv e neuroscience ,  Peret z an d Babai e 
(1992 )  foun d tha t  th e lef t  hemispher e represent s interva l 
informatio n wherea s th e righ t  hemispher e represent s 
contour . 

Becaus e i t  i s no t  clea r  whethe r  scal e informatio n mediate s 
hemispheri c difference s i n th e menta l  representatio n o f 
contou r  an d interva l  information ,  th e presen t  stud y 
investigate s thes e variable s simultaneously . 

Method 

Subject s 
Subject s wer e 2 4 mal e an d femal e right-hande d colleg e 
student s rangin g i n ag e from  1 6 t o 42 ,  M =  21.8 ,  S D =  7.5 . 

Stimulus 
Computer-generate d seven-ton e standar d melodie s wer e 
constructe d i n th e ke y o f  C -  o r  G -  majo r  an d melodie s wer e 
eithe r  diatoni c o r  nondiatonic .  Eac h ton e wa s 15 0 m s wit h 
50 m s betwee n tones . 

Procedure 
At  th e beginnin g o f  eac h trial ,  a n arro w indicate d th e ea r  i n 
whic h th e targe t  melodie s woul d b e presented .  O n eac h trial , 
listener s compare d a  standar d melod y t o tw o comparisons . 
Whil e th e standar d wa s presented ,  a  distracte r  melod y wa s 
playe d simultaneousl y i n th e opposit e ear .  Followin g th e 
standard ,  listener s hear d on e o f  thes e type s o f  comparisons : 
(a )  melodie s identica l  t o th e standar d vs .  different-contou r 
(DC)  lures ;  (b )  contour-preservin g melodie s vs .  D C lures ; 
and (c )  contour-preservin g melodie s vs .  th e standards . 
Contour-preservin g melodie s include d Preserve-Contour -
Onl y (PCO )  melodie s tha t  change d th e interval s an d pitche s 

but  maintaine d th e contour s an d transpose d (KT )  melodie s 
tha t  change d th e ke y o f  th e standar d t o preserv e th e contou r 
and interva l  information .  Listener s ha d five  second s t o 
decid e whic h compariso n melod y wa s mos t  lik e th e 
standard . 

Results and Discussion 

Usin g th e percentag e correct ,  a 2 X 2 X 2 X 2 (Ea r  X 
Tonalit y X  Contou r  X  Comparison )  A N O V A wa s 
calculated .  A  Compariso n X  Contou r  interaction ,  F(l,23 )  = 
75.360 ,  2  <  .001 ,  indicate d that ,  i n P C O comparisons , 
accurac y wa s highe r  i n th e P C O vs .  D C compariso n tha n i n 
th e P C O vs .  standar d compariso n ( M =  .76 5 vs .  .633) .  I n 
K T comparisons ,  accurac y wa s wors e i n th e K T vs .  D C 
compariso n tha n i n th e K T vs .  standar d compariso n ( M = 
.58 9 vs .  .794) .  Thus ,  althoug h listener s detecte d th e contou r 
fo r  P C O comparisons ,  listener s relie d o n scal e informatio n 
when K T melodie s wer e used . 

Nondiatoni c melodie s wer e recognize d mor e accuratel y 
tha n th e diatoni c melodies ,  F(l,23)=4.722 ,  e  <  05 .  A 
Tonalit y X  Contou r  interactio n indicate d that ,  fo r  diatoni c 
melodies ,  recognitio n wa s superio r  fo r  P C O melodie s tha n 
fo r  K T melodie s ( M = .71 7 vs .  646) ,  but ,  fo r  nondiatoni c 
melodies ,  K T melodie s wer e recognize d bette r  tha n P C O 
melodie s ( M = .73 6 vs .  .680) ,  F(l,23)=25.862 ,  p  <  .001 . 
Thus ,  i n diatoni c melodies ,  scal e informatio n predominate s 
ove r  contou r  information ,  but ,  fo r  nondiatoni c melodies , 
listener s relie d o n th e contou r  mformation .  Contrar y t o th e 
previou s research ,  n o hemispheri c difference s wer e found . 
The relativel y lon g interva l  betwee n th e standard s an d 
comparison s ma y allo w inter-hemispheri c communication . 
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