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ABSTRACT 

A challenge to research on auditory and speech perception has been a lack of 

correlation between measures of each ability, despite their shared acoustical basis.  The 

hypothesis presented here is that stimuli in the auditory domain stimuli generally have a 

static quality whereas stimuli in the speech domain generally have a dynamic quality, but 

attempts to correlate the two assume that static and dynamic stimuli are processed 

similarly by auditory short-term memory (ASTM).  This thesis utilizes a change-

detection task, which is popular for investigating the function of visual short-term 

memory, to more closely examine the function of ASTM for the purpose of evaluating 

the plausibility of this hypothesis.  Across three experiments the temporal dynamics of 

ASTM are explored by manipulating the interstimulus interval (ISI), the stimulus 

duration, and the type of feature change in a change-detection task.  This final 

manipulation (Experiment 3) also involves change-detection in  a sequence of stimuli 

rather than just pairs of stimuli (as in Experiments 1 & 2).  Individual differences in 

ASTM function are also evaluated in order to ensure that any differences found are 

present for all listeners and to further understand the function of ASTM.  It is found that 

ASTM for static stimuli is consistently better than dynamic stimuli, even for listeners 

with high ASTM performance.  Longer ISIs lead to poorer performance only for dynamic 

stimuli and only for participants who show poor ASTM function at long ISIs.  Longer 

durations lead to better performance for all stimuli to a point, but performance for 

dynamic stimuli plateaus, and even decreases, at the longest durations, while the static 

stimuli continue to show gains.  This result generally holds for all listeners.  Lastly, 

changes in temporal order and changes to stimuli at the end of the sequence are detected 

more often than changes in frequency and large changes are detected more often than 

small changes.  These first two effects hold for all stimuli while the second effect is more 

true of static stimuli.  These results are discussed within the context of ASTM and the 
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impact of each manipulation on the encoding, maintenance, and comparison processes is 

considered. 
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2'/+,.5/# 52# &,.6'%'&# ,:4*8# #B='&-# ,=*3*#7$&# $#653*# <*/*3$%# 0*+3*$&*# ./# $++'3$+:# 2356#
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$%&$'# ()# *)+',-.,%(%/%(0# *%,(-.-1,2# # 3$-# 4$5154(-1%65(%).# )7# ($-,-# 8%77-1-.4-,# 5,# 5# 9)1-#

&-.-15*#8-41-5,-# %.#544:1540#;-(+--.#&1):<,# %,# 7:1($-1# ,:<<)1(-8#;0#5# ,%&.%7%45.(#95%.#

-77-4(#)7#=>=?#!#@!?#ABCD#E#F2G"?#<#H#2BF?#!
A
#E#2BG?#;:(#.)#,-.,%(%/%(0#;0#=>=#%.(-154(%).?#!"

@!?#ABCD#H#I?#5.8#.)#!'+50#%.(-154(%).?#!"@!?#ABCD#H#I2##@3$-#95%.#-77-4(#)7#,(%9:*:,#(0<-#

5.8#($-#%.(-154(%).#;-(+--.#,(%9:*:,#(0<-#5.8#=>=#+5,#($-#,59-#5,#1-<)1(-8#-51*%-1D2###

=.#)18-1# ()#-J<*)1-#($-#%.(-154(%).#;-(+--.#,(%9:*:,#(0<-#5.8#,-.,%(%/%(0?#5# #'(-,(#

+5,#4)9<*-(-8#).# ($-#5/-15&-#544:1540#541),,# ($-#IBB?#AAF?#CFB?#5.8#KBB#9,# =>=,# 7)1#

;)($#$%&$',-.,%(%/%(0#*%,(-.-1,2##3$-1-#+5,#5#,%&.%7%45.(#8%77-1-.4-#7)1#;)($#$%&$'?###@!CD#E#

C2!A?#$"H# 2BF?#8#E# 2L!#5.8# *)+',-.,%(%/%(0# *%,(-.-1,?# ## @!CD#E#L2L"?#$#H# 2BF?#I2!I2# #3$:,?#

,(%9:*:,#(0<-#8)-,#$5/-#5.#-77-4(#).#;)($#&1):<,#5.8#($-#%.(-154(%).#<)%.(,#()#5#8%77-1-.4-#

%.#($-#,%6-#)7#($-#-77-4(#;-(+--.#($-#(+)#&1):<,#+%($#5.#5*9),(#A#J#*51&-1#-77-4(#%.#*)+'#

4)9<51-8#+%($#$%&$',-.,%(%/%(0# *%,(-.-1,2#3$-,-#85(5# %.8%45(-# ($5(# ($-#-77-4(#)7# ,(%9:*:,#

(0<-#%,#5.#%.8%/%8:5*#8%77-1-.4-#5.8#.)(#5#7:.4(%).5*#%.4)9<5(%;%*%(0#+%($#M>3N2##3$:,?#

).-O,#5;%*%(0#()#<1)4-,,#80.59%4#,(%9:*%#%,#5.#%.8%/%8:5*#8%77-1-.4-#($5(#4):*8#<)(-.(%5**0#

1-*5(-#()#%.8%/%8:5*#8%77-1-.4-,#%.#*5.&:5&-#<1)4-,,%.&2#

# M&5%.?# ;-45:,-# )7# 4).4-1.,#+%($# 4-%*%.&# -77-4(,?# -,<-4%5**0# %.# ($-# 45,-# )7# $%&$'

,-.,%(%/%(0#*%,(-.-1,?#5.#514,%.-#(15.,7)19#)7#($-#85(5#+5,#4)9<*-(-8#5.8#($-#5.5*0,%,#+5,#

1-'1:.2##3$-,-#1-,:*(,#8%8#.)(#8%77-1#71)9#($-#<1-/%):,#1-,:*(,P#95%.#-77-4(#)7#,-.,%(%/%(0?#!"

@I?#"GD#E#!C2KI?#$"H#2BF?#!
A
#E#2!C?#5#95%.#-77-4(#)7#=>=?#!"@!?#ABCD#E#"2!G?#$"H#2BF?#!

A
#E#2BK?#

5# ,-.,%(%/%(0# ;0# ,(%9:*:,# (0<-# %.(-154(%).?#!" @I?# "GD# E# F2LG?# $"H# 2BF?#!
A
# E# 2BG?# ;:(# .)#

,-.,%(%/%(0#;0#=>=#%.(-154(%).#)1#5#!'+50#%.(-154(%).?##!,"@!?#ABCD#H#I2#

3$-#5.,+-1#()#($-#7%.5*#Q:-,(%).#)7#!"##!"#$%&#$#''#(%)$*'$+,+$-./$)%01232)$%45#$

#6207-3#.%$'*"$-33$ 30)%#.#")8$ %,#RS)T#5.8#RS)T2# #U%1,(?#=#+5,#5;*-#()#%8-.(%70#5#,:;,-(#)7#

*%,(-.-1,# ($5(#+-1-# ,%&.%7%45.(*0# ;-((-1# ($5.# ($-# 1-95%.%.&# *%,(-.-1,# 5(# 4$5.&-# 8-(-4(%).#

+%($#5.#IGBB#9,#=>=2##3$:,?#=>=#8)-,#.)(#577-4(#5**#*%,(-.-1,#%.#($-#,59-#+50?#,)9-#,$)+#

*-,,# )7# 5# 8-41-5,-# %.# 4$5.&-# 8-(-4(%).# <-17)195.4-# +%($# %.41-5,%.&# =>=2# # >-4).8?# ($%,#

5.5*0,%,# 5*,)# 1-/-5*-8#5.# %.(-154(%).#+%($# ,(%9:*:,# (0<-# ($5(# %.8%45(-,# ($5(# ($-#-77-4(#)7#
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$%&'()($#%*+,#&$#-.%# %/,#$0',#1.2#0))# )&$%,-,2$3# #4.5,%/,26# %/,#&-7&8&7(0)#7&11,2,-9,$#70%0#

7,'.-$%20%,#%/0%#%/,#,11,9%$#.1#:;:#0-7#$%&'()($#%*+,#02,#-.%#7(,#%.#1(-9%&.-0)#)&'&%0%&.-$#

.1#<;4=#&-#5,-,20)6# 20%/,2# %/,*#02,#2,)0%,7# %.#&-7&8&7(0)#7&11,2,-9,$# &-# &%$# 1(-9%&.-&-56#

>/&9/# 9.()7# %/,.2,%&90))*# 9.-%2&?(%,# %.# &-7&8&7(0)# 7&11,2,-9,$# &-# $+,,9/# 0-7# )0-5(05,#

90+0?&)&%&,$3# # @(2%/,26# %/,$,# &-7&8&7(0)# 7&11,2,-9,$# 92,0%,# 0# 2,)0%&8,)*# )025,# 20-5,# .1#

+,21.2'0-9,# ),8,)$# %/0%# .-,# 9.()7# 0%%,'+%# %.# 2,)0%,# %.# $+,,9/# +,29,+%&.-# &-# %/,# 1(%(2,3##

A-,#9.()7#0)$.#0%%,'+%#%.#)..B#1.2#52.(+#7&11,2,-9,$#.-#$+,,9/C2,)0%,7#%0$B$#01%,2#0#)025,2#

$0'+),#/0$#?,,-#$+)&%#?0$,7#.-#+,21.2'0-9,#0%#%/,#DEFF#'$#:;:#),8,)3#

# ;&-9,# %/,$,# 52.(+$#>,2,# -.%# 20-7.')*# 0$$&5-,7# %.# 9.(-%,2?0)0-9&-5# 9.-7&%&.-$6#

%/,# +.%,-%&0)# ,11,9%$# .1# 9.(-%,2?0)0-9&-5# >,2,# ,G0'&-,73# # 4/,# 9.(-%,2?0)0-9&-5#

9.-7&%&.-$# .1# %/,# +02%&9&+0-%$# &-# ,09/# 52.(+#>,2,# ,G0'&-,73# # H02%&9&+0-%$# &-# %/,# /&5/C

$,-$&%&8&%*#52.(+#$0>#%/,#DEFF#'$#9.-7&%&.-#&-#%/,#I
%/
#%0$B#+.$&%&.-#'.2,#.1%,-#%/0-#%/,#

).>C$,-$&%&8&%*# 52.(+3# # H02%&9&+0-%$# &-# %/,# ).>C$,-$&%&8&%*# 52.(+# $0># %/,# DEFF# '$#

9.-7&%&.-# &-# %/,# !
27
# %0$B# +.$&%&.-# '.2,# .1%,-3# # J&8,-# %/,# $&'+)&9&%*# .1# %/,# %0$B6# &%# # &$#

(-)&B,)*# %/0%# +209%&9,# ,11,9%$#>.()7# ?,# 9.-%2&?(%&-5# %.# 0-*# 7&11,2,-9,$# ?,%>,,-#52.(+$3##

@(2%/,26#%/,#$%&'()($#$,%$#9.22,$+.-7&-5#%.#%/,$,#+02%&9()02#.27,2$6#K#L#M6#7&7#-.%#$/.>#

0-*# 0-.'0).($# +,21.2'0-9,# 0%# %/,# DEFF#'$# ?).9B# N$,,# @&5(2,# O3I# L# O3PQ3# # 4/($6# %/,#

&-7&8&7(0)#7&11,2,-9,$#0++,02#%.#?,#2,0)#7&11,2,-9,$#&-#9/0-5,#7,%,9%&.-#0-7#-.%#02%&109%$#

.1#+02%&9()02#$%&'()($#$,%$#.2#+02%&9()02#%0$B#$,R(,-9,$3#

;(''02*#

SG+,2&',-%#D#+2.8&7,$#0#9.-92,%,#0-$>,2#%.#.(2#'0&-#5.0)##.1#,G0'&-&-5#>/,%/,2#

9/0-5,# 7,%,9%&.-# 1.2# $%0%&9# 0-7# 7*-0'&9# $%&'()&# &$# ,R(&80),-%3# # K/0-5,# 7,%,9%&.-# >0$#

1.(-7#%.#?,#-.%#,R(&80),-%#0$#%/,#099(209*#.1#9/0-5,#7,%,9%&.-#1.2#$%0%&9#$%&'()&#&$#52,0%,2#

%/0-# %/0%# 1.2# 7*-0'&9# $%&'()&# 0%# 0))# :;:$3# NTDQ#@(2%/,26# %/,2,#>0$# 0#'0&-# ,11,9%# .1# :;:6#

$(55,$%&-5##%/0%#%/,#<;4=#(-7,2)*&-5#+,21.2'0-9,#&-#%/,#9/0-5,#7,%,9%&.-#%0$B#'0*#?,#

$(?U,9%#%.#7,90*3##4/&$#0772,$$,7#%/,#$,9.-702*#5.0)#.1#%/,#%/,$&$6#0-7#0-$>,2,7#TO3#



www.manaraa.com

!"#

#

$%&'()*'+,#-#./01#&(12)3'0#'2)3'+4'#,5.,#,5'#'66'4,0#16#3'/.7#.('#+1,#'89)2./'+,#

61(#0,.,)4#.+3#37+.*)4#0,)*9/):#.33('00)+;#<1,5#,5'#&()*.(7#.+3#0'41+3.(7#;1./0#16# ,5)0#

0,937:#.+3#.+0='()+;#>!##?'('#),#=.0#619+3#,5.,#45.+;'#3','4,)1+#61(#37+.*)4:#<9,#+1,#

0,.,)4:#0,)*9/)#)0#/1='(#.,#,5'#/1+;'0,#@A@#B-"CC#*0D:#01#,5.,#,5'#45.+;'E3','4,)1+#.449(.47#

3)66'('+4'# <',=''+# 0,.,)4# .+3# 37+.*)4# 0,)*9/)# )0# '%.4'(<.,'3# .,# ,5)0# /1+;'0,# @A@F# # G5)0#

6)+3)+;#09;;'0,0#,5.,#3';(.3.,)1+#16#)+61(*.,)1+#B&('09*.</7#3'4.7D#1449(0#)+#HAGI#.,#

,5'# /1+;'0,# 3'/.7:# 61(# 37+.*)4# <9,# +1,# 61(# 0,.,)4# 0,)*9/)F# # @,# ./01# .&&'.(0# ,5.,# 45.+;'#

3','4,)1+#61(#0,.,)4#0,)*9/)#4.+#<'#3)0(9&,'3#=),5#.#*'3)./#3'/.7#16#JJK#*0F##H/,519;5#,5)0#

'66'4,#=.0#619+3#61(#!#19,#16#K#0,)*9/90#0',0:#),#=.0#+1,#619+3#61(#J#16#,5'#0,)*9/90#0',0:#

01# ),# 4.++1,#<'# (9/'3#19,#'+,)('/7# ,5.,# ,5)0# )0#.+# )3)107+4(.,)4#'66'4,#16# ,5'#'%.4,# 0,)*9/)#

&('0'+,'3#5'('F###

G5'#.+./70'0#16#6./0'#./.(*0#1+#L0.*'M#,()./0#)+3)4.,'0#,5.,#L3)66'('+,M#('0&1+0'0#

,1# )3'+,)4./# 37+.*)4# 0,)*9/)# .('# 5);5'(# ,5.+# L3)66'('+,M# ('0&1+0'0# ,1# )3'+,)4./# 0,.,)4#

0,)*9/)F##G5)0#09;;'0,0#,5.,#,5'#12'(.//#/1='(#45.+;'E3','4,)1+#&'(61(*.+4'#61(#37+.*)4#

0,)*9/)# )0# 9+/)N'/7# ,1# <'# 0)*&/7# .+# '66'4,# 16# &'(4'&,9./# 0)*)/.(),7:# (.,5'(# ),# )+3)4.,'0#

&11('(#HAGI#61(#0,.,)4#37+.*)4#,5.+#61(#0,.,)4#0,)*9/)F#

O.0,/7:#$%&'()*'+,#-#&(12)3'0#'2)3'+4'#,5.,#,5'#'66'4,0#16#0,)*9/90#.+3#3'/.7#.('#

+1,# ,5'# 0.*'# 61(# .//# /)0,'+'(0:# .+0='()+;# >PF# G5'# )+3)2)39./# 3)66'('+4'0# )+# 45.+;'#

3','4,)1+# )+3)4.,'# ,5.,# 01*'# /)0,'+'(0# B,5'# 5);5E0'+0),)2),7# ;(19&D# 5.2'# ;113# 45.+;'E

3','4,)1+#.<)/),7#B.+3#&('09*.</7#HAGID#61(#<1,5#0,.,)4#.+3#37+.*)4#0,)*9/)# ,5.,#0,.70#

)+,.4,#12'(#)+4('.0)+;#@A@0F##G5'#/1=E0'+0),)2),7#;(19&#16#,5)0#'%&'()*'+,#051='3#&11('(#

3)04()*)+.,)1+# .,# .//# 619(# 16# ,5'# 1,5'(# @A@0:# =5)45# 5.3# +1,# <''+# &.(,# 16# ,5'# 0'/'4,)1+#

4(),'().#61(# ,5'#/1=E0'+0),)2),7#;(19&F# #Q9(,5'(:# ,5'('#=.0#.#;('.,'(#3)04('&.+47#<',=''+#

,5'#3)04()*)+.,)1+#16#0,.,)4#2'(090#37+.*)4#0,)*9/)F# #G5'0'#('09/,0# 09;;'0,# ,5.,# ,5'#/1=E

0'+0),)2),7#/)0,'+'(0#5.3#.#&11('(#HAGI#61(#<1,5#0,.,)4#.+3#37+.*)4#0,)*9/):#=5)45#=.0#

*10,#'2)3'+,#)+#,5'#3)04()*)+.,)1+#16#37+.*)4#0,)*9/)#.+3#B<.0'3#1+#,5')(#)+4/90)1+#)+#,5'#

/1=E0'+0),)2),7#;(19&D#.6,'(#.#/1+;#3'/.7F#



www.manaraa.com

!"#

#

$%&'(')*#+,'-'#./01/02-#)'-+#%0#13+3#.)%4#56-+#%0'#+78'#%.#17034/9#-+/46:6-;##<%)#

-8''9,#-+/46:/*#-+3+/9#301#17034/9#-%601-#+3='#%0#3#(3)/'+7#%.#16)3+/%0-*#4320/+61'-*#301#

-:%8'-;# # >,6-*# 17034/9# -+/46:/# 930# ?'# 1'./0'1# /0# 3# 064?')# %.# 1/..')'0+# &37-;# @0#

AB8')/4'0+#C*#@#9%0-/1')#&,'+,')#9,302'#1'+'9+/%0#8').%)4309'#/-#?'++')#.%)#-+3+/9#-+/46:/#

+,30#.%)#3#064?')#%.#1/..')'0+#+78'-#%.#17034/9#-+/46:/;#
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$%&'()!*+,+!!-!./0)123%/!4)5%/3%67!68!30)!369:)9/6152()4!.3%1';%!67!2!0<5630)3%/2;!/027&)!3(%2;!68!.323%/!
.3%1';%!%7!=>5)(%1)73!,+!
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! $%&'()! *+*+! !,! -./)012%.! 3)4%.2%56! 57! 2/)! 2589)8.5041()3! -2%0':%! 56! 1! /;452/)2%.1:! ./16&)! 2(%1:! 57! 3;610%.!
-2%0':%!%6!<=4)(%0)62!#+!
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$%&'()!#*+*!!,-)(.//!0)(1)23!14(()13!54(!63.3%1!.27!782.9%1!63%9'/%!.6!.!5'213%42!45!:;:*!!<.(6!.()!;=>!54(!3?)!

0.(.9)3)(!@63.3%1!4(!782.9%1A!45!3?)!&(.0?*!
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$%&'()!*+"+!!,)(-)./!-0(()-/!10(!2/3/%-!2/%4'5%!32!3!1'.-/%0.!01!2/%4'5'2!2)/+!!63(2!3()!789!10(!/:)!;3(34)/)(+!
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#$%&'(!)*+*!!,('-(./!-0''(-/!10'!23.45$-!6/$5&7$!46!4!1&.-/$0.!01!6/$5&7&6!6(/*!!84'6!4'(!9:;!10'!/<(!=4'45(/('*!
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$%&'()!*+,+!$-./)!-.-(0!(-1)!23(434(1%45!46!7/-0)7!()/345/)/!45!7/-0)7!1(%-./8!64(!/1-1%9!-5:!:;5-0%9!/1%0'.%!-/!
-!6'591%45!46!<=<+!!>-(/!-()!=?@!64(!1A)!3-(-0)1)(+!
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$%&'()!*+,+!-%.!(/.)!01(212(.%23!24!56%44)()3.5!()71237)7!23!56%44)()3.5!.(%/879!42(!7./.%:!/36!6;3/<%:!7.%<'8%!/7!/!

4'3:.%23!24!=>=+!!?/(7!/()!>@A!42(!.B)!1/(/<).)(+!
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$%&'()!*+,+!!-)(.)/0!.1(().0!21(!3040%.!4/5!56/47%.!30%7'8%!43!4!2'/.0%1/!12!9:9!4/5!30%7'8'3!06;)!21(!<%&<=!>318%5!
8%/)?!4/5!81@=3)/3%0%A%06!>543<)5!8%/)?!&(1';3+!!B4(3!4()!:CD!21(!0<)!;4(47)0)(+!
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$%&'()!*+,+!!-)(.)/0!.1(().0!21(!3040%.!4/5!67/48%.!90%8':%!21(!;10<!<%&<!4/5!:1=!9)/9%0%>%07!?.1::4@9)5!4.(199!
ABBC,BB!89!D3DE!&(47!4/5!=<%0)!;4(9F!4/5!G>)(4::!?.1::4@9)5!4.(199!90%8':'9!07@)!4/5!ABBC,BB!89!
D3DE!90(%@)5!;4(9F+!!!!H((1(!;4(9!4()!3HI!21(!0<)!@4(48)0)(+!
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$%&'()!*+,-+!!.)(/)01!/2(()/1!32(!)4/5!676!/28849:);!4/(2::!:1%<'8':!1=9)!32(!>215!5%&5!40;!82?!:)0:%1%@%1=+!!A4(:!
4()!7BC!32(!15)!94(4<)1)(+!
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$%&'()*!+!!

,-..)*)/$)0!-/!(%)!,-0$*-1-/&2-3-(4!5.!

0(&(-$!&/,!163(-'3)!(4')0!5.!,4/&1-$!

&6,-(5*4!0(-163-!&(!&!0-/73)!1)15*4!

,)3&4!

)89:;<=:>?!@!

! )89:;<=:>?! A! BCDE:F! ?CG?! ?C:;:! <B! G! =G<>! :HH:I?! DH! B?<=JKJB! ?L9:! D>! ICG>M:!

F:?:I?<D>! GIIJ;GILN! EC:;:<>! ICG>M:B! ?D! FL>G=<I! ?D>:B! G;:! F:?:I?:F! K:BB! ;:K<GOKL! ?CG>!

ICG>M:B! ?D! B?G?<I! B?<=JK<P! ! .J;?C:;N! G! =G<>! :HH:I?! DH! -0-! BJMM:B?:F! ?CG?! ?C:! J>F:;KL<>M!

=:=D;L! =:ICG><B=! BJ99D;?<>M! ICG>M:! F:?:I?<D>! Q&0(1R! <B! BJOS:I?! ?D! F:IGLP! ! (C<B!
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