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Levels-of-Processing Effects on “Remember”
Responses in Recognition for Familiar
and Unfamiliar Tunes
ESRA MUNGAN
Bogazici University
ZEHRA F. PEYNİRCİOĞLU
American University
ANDREA R. HALPERN
Bucknell University
We investigated the effect of level-of-processing manipulations on “remember” and “know” responses in episodic melody recognition (Experiments 1 and 2) and how this effect is modulated
by item familiarity (Experiment 2). In Experiment 1, participants performed 2 conceptual and 2
perceptual orienting tasks while listening to familiar melodies: judging the mood, continuing the
tune, tracing the pitch contour, and counting long notes. The conceptual mood task led to higher
d ' rates for “remember” but not “know” responses. In Experiment 2, participants either judged
the mood or counted long notes of tunes with high and low familiarity. A level-of-processing
effect emerged again in participants’ “remember” d ' rates regardless of melody familiarity.
Results are discussed within the distinctive processing framework.

5IFMFWFMPGQSPDFTTJOH -01 FďFDU $SBJL-PDLIBSU õýûö JTPOFPGUIFNPTUSFTFBSDIFEFďFDUTJO
memory literature. Processing items deeply, or semantically, leads to better memory performance than
processing them at a shallow level or with respect
UPUIFJSQIZTJDBMPSQFSDFQUVBMQSPQFSUJFT $SBJL
5VMWJOH õýûù$SBJL8BULJOT õýû÷'SJFENBO
#PVSOF õýûú+BDPCZ $SBJL #FHH õýûý *OUFSFTUingly, this memory advantage for deeply processed
items over shallowly processed ones occurs regardless of whether a memory test is expected (Hyde,
õýû÷)ZEF+FOLJOT õýû÷ TVHHFTUJOHUIBUTFNBOUJD
processing seems to be sufficient for learning to occur
DG$SBJL öôôö 

 5IF-01FďFDUJOFQJTPEJDSFDPHOJUJPONFNPSZ
has been shown for both verbal and various nonverCBMNBUFSJBMTTVDIBTGBDFT #PXFS,BSMJO õýûø
8BSSJOHUPO"DLSPZE õýûù QJDUVSFT (BSEJOFS 
(SFHH ,BSBZJBOOJ öôôú.BSLT õýýõ BOEWPJDFT
$IVSDI4DIBDUFS õýýø4DIBDUFS$IVSDI õýýö 
However, for musical materials, only one study has
TIPXOBO-01FďFDU 1FSFU[ (BVESFBV #POOFM 
õýýü BOEBGFXIBWFGBJMFEUPTIPXTVDIBOFďFDU
)BMQFSO.ÛMMFOTJFGFO öôôü8BSLFS)BMQFSO 
öôôù 
In their 1998 study, Peretz, Gaudreau, and Bonnel presented nonmusicians with a mixed list of familiar and unfamiliar tunes to be processed either
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4QSJOHöôõõ 7PMõöø /PõQQ÷ûmøür¥öôõõCZUIF#PBSEPG5SVTUFFTPGUIF6OJWFSTJUZPG*MMJOPJT

by rating their familiarity level (familiarity encoding
UBTL PSCZOPUJOHUIFJSUJNCSF JOTUSVNFOUFODPEJOHUBTL 5IFGPSNFSUBTLXBTBTTVNFEUPCFBEFFQ
processing task in that it focused the participants’
attention on the more abstract, conceptual aspects
of the material, whereas the latter was assumed to be
a shallow processing task in that it focused participants’ attention on the more physical aspects of the
NBUFSJBM5IFêOEJOHTSFWFBMFEBO-01FďFDUJOUIF
expected direction but only with familiar melodies.
*OUIF8BSLFSBOE)BMQFSO öôôù TUVEZ QBSUJDJQBOUT
IBEUPSBUFFJUIFSUIFQMFBTBOUOFTT TFNBOUJDUBTL 
PSUIFSIZUINJDSFHVMBSJUZ OPOTFNBOUJDUBTL PGB
set of obscure folk tunes. Findings did not reveal an
-01FďFDU UIVTSFQMJDBUJOH1FSFU[FUBMT õýýü êOEJOHGPSVOGBNJMJBSUVOFT)BMQFSOBOE.ÛMMFOTJFGFO
öôôü BMTPGBJMFEUPêOEBO-01FďFDUGPSVOGBNJMiar tunes. Thus, unfamiliar music appears to be the
POMZUZQFPGNBUFSJBMJOUIF-01NFNPSZMJUFSBUVSF
that consistently does not show this effect. Because
-01FďFDUTPDDVSXJUICPUIIJHIBOEMPXGSFRVFODZ
XPSET %VDIFL/FFMZ õýüý.BOEMFS (PPENBO 
8JMLFT(JCCT õýüö MFHBMBOEJMMFHBMOPOXPSET
#PXFST õýýø BOEGBNPVTBOEOPOGBNPVTGBDFT B
DMPTFSBOBMPHZUPGBNJMJBSBOEVOGBNJMJBSUVOFT8JH 
.JMMFS ,JOHTUPOF ,FMMFZ öôôø UIFHPBMPGPVS
SFTFBSDIXBTUPBEESFTTXIZ-01EPFTOPUTFFNUP
influence music, especially unfamiliar music, the way
it does other materials.
In the present study, we took finer measures of recognition memory by using “remember” and “know”
KVEHNFOUT5VMWJOH õýüù EJďFSFOUJBUFECFUXFFOUIF
subjective state of being able to consciously retrieve
the moment when a critical item was encountered
iSFNFNCFSu BOEUIFTVCKFDUJWFTUBUFPGSFUSJFWJOH
information without recollecting details about when it
XBTêSTUFODPVOUFSFE iLOPXu -01NBOJQVMBUJPOT
UZQJDBMMZBďFDUiSFNFNCFSu 3 CVUOPUiLOPXu , 
SFTQPOTFT (BSEJOFS õýüü(SFHH(BSEJOFS õýýø
:POFMJOBT öôôõ QSFTVNBCMZCFDBVTFUIFSFNFNbering experience is more closely linked to episodic
memory processes and therefore is sensitive to distinctive processing, whereas the knowing experience
is more closely linked to semantic memory processes
and therefore is sensitive to perceptual fluency-related
GBDUPST DG3BKBSBN õýýü3BKBSBN(FSBDJ öôôô 
This mechanism might serve at least as a proximate
FYQMBOBUJPOGPSUIF-01FďFDUJOFQJTPEJDNFNPSZ
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because if conceptual processing increases recognition performance in R- but not K-type responses,
it must be the R responses that create the general
-01FďFDUJONFNPSZQFSGPSNBODF5IFSFGPSF VTJOH
3BOE,NFBTVSFTJO-01TUVEJFTXJUINVTJDNBZ
help us understand why the effect seemingly occurs
with familiar but not with unfamiliar music. That is,
perhaps deep processing tasks are able to create sufficient distinctiveness to increase R responses with
familiar music but not with unfamiliar music.
 *O&YQFSJNFOUõ QBSUJDJQBOUTMJTUFOFEUPGBNJMiar tunes while engaged in different orienting tasks
05T %VSJOHUIFFOTVJOHSFDPHOJUJPOUFTU iSFNFNber” and “know” measures were taken in addition to
iZFTuBOEiOPuSFTQPOTFT05TVTFEJO-01SFTFBSDI
can be broadly classified as conceptual processing
tasks (e.g., giving pleasantness ratings or judging faNJMJBSJUZPGJUFNT BOEQFSDFQUVBMQSPDFTTJOHUBTLT
(e.g., counting the number of vowels or finding rhymJOHXPSETPGJUFNT BEJTUJODUJPOUIBUIBTDPNFUP
be preferred over the earlier, somewhat problematic
distinction between deep and shallow processing
UBTLT.PTUSFTFBSDIVTFTPOFPGFBDIUZQFPGUBTL
UPEFNPOTUSBUF-01FďFDUTIPXFWFS CFDBVTFUIF
conceptual–perceptual distinction may be more comQMJDBUFEXIFOJUDPNFTUPNVTJD DG)BMQFSO.ÛMMFOTJFGFO öôôü XFEFDJEFEUPVTFUXPDPODFQUVBM
BOEUXPQFSDFQUVBM05T5IFGPVS05TXFSFKVEHJOH
what kind of mood the melody conveys (Conceptual
5BTLõ DPOUJOVJOHUIFNFMPEZCZJNBHJOJOHUIFOFYU
UXPUPUISFFOPUFT $PODFQUVBM5BTLö USBDJOHUIF
NFMPEZDPOUPVS 1FSDFQUVBM5BTLõ BOEDPVOUJOH
UIFOVNCFSPGMPOHOPUFT 1FSDFQUVBM5BTLö 5IF
latter two tasks were expected to involve more datadriven processing, whereas continuing a melody and
judging its mood were expected to involve more conDFQUVBMQSPDFTTJOH'PSJOTUBODF .FZFS õýùú XSPUF
about musical stimuli as activating expectations and
tensions about their continuation that, depending
on whether fulfilled or not, form its affective content. Given that conceptual processing is defined
as processing in which one engages in interpretive
processes and thus goes beyond what is immediately
present, our first two tasks should qualify as such (cf.
1BMNFS õýýû3FQQ õýýö )PXFWFS CFDBVTFOPOFPG
UIFTF05TIBWFCFFOSFTFBSDIFEFYUFOTJWFMZXJUIJO
UIF-01GSBNFXPSLJONVTJDSFDPHOJUJPO XFXBOUFE
to also look at the effect of each task separately.

did not pass the transposition test were excluded and
Thus, we hypothesized that the conceptual tasks
replaced to reach a sample size of 32 participants.
compared to the perceptual tasks would lead to more
distinctive processing and thus increase the recognition sensitivity in R responses in the subsequent rec- Materials and Design
The materials were excerpts from classical music,
ognition test. We were also curious as to whether our
soundtracks, dance music, and songs. They had ei-01FďFDUPOSFDPHOJUJPOTFOTJUJWJUZJO3SFTQPOTFT
ther no lyrics (e.g., an excerpt from the soundtrack of
would be strong enough to create one in overall recthe movie Pulp Fiction or from A Little Nightmusic
ognition sensitivity measures.
CZ.P[BSU PSUIFJSMZSJDTXFSFOPUDPNNPOMZLOPXO
 *O&YQFSJNFOUö XFFYQMPSFEIPXGBNJMJBSJUZ
(e.g., an excerpt from CarmenCZ#J[FU 
NJHIUNPEVMBUFUIFFďFDUTPG-01POSFDPHOJUJPO
Through extensive piloting of 173 melodies on a
sensitivity of R and K responses in music. We susgroup of 51 participants, a group of highly familiar
pected that the failure of previous research to find
excerpts was selected. These were 48 excerpts from
39 different pieces. The excerpts were yoked so that
-01FďFDUTXJUIVOGBNJMJBSNVTJDNJHIUIBWFSFTVMUfor each target excerpt, there was a similar-sounding
FEGSPNUIFJOFďFDUJWFOFTTPG-01NBOJQVMBUJPOTJO
lure excerpt in the recognition test. In 10 of the 24
increasing recognition sensitivity in R responses to
target–lure pairs, both excerpts were from the same
begin with. In other words, unfamiliar music, unlike
QJFDFJOUIFSFNBJOJOHõøQBJST UIFZXFSFGSPNEJGVOGBNJMJBSGBDFT .ÅOUZMÅ õýýû NBZTJNQMZCFBUZQF
ferent pieces.ı Because some of the lures were also
of material that is not amenable to the formation of
from the same pieces as the targets, knowing or redistinctive episodes.
hearsing the name of the piece would be eliminated
To summarize, the goals of the present study were
as a factor in the participants’ performance. The
UXPGPME'JSTU XFFYBNJOFEUIFFMVTJWFOBUVSFPG-01
excerpts averaged about 11.3 s, with a range from
effects in music by using R and K responses to serve
7 to 21 s, and the lures and targets were of similar
as finer measures of episodic recognition memory
EVSBUJPOPOBWFSBHF5XPTUVEZMJTUT "BOE# FBDI
and a greater range of potentially more pure concepwith 24 excerpts, and one common recognition test
with all 48 excerpts were recorded for presentation.
tual and perceptual tasks compared with the tasks
For one group of participants, the A list comprised
VTFETPGBSXJUINVTJD &YQFSJNFOUõ 4FDPOE XF
the targets and the B list the lures and vice versa
examined how melody familiarity might modulate
for the other group. All excerpts were played on a
TVDIFďFDUT &YQFSJNFOUö 8FDPOêOFEPVSJOWFT:BNBIB4ô÷LFZCPBSEBOESFDPSEFEBT.*%*êMFTJO
tigation to nonmusicians both because we were interQJBOPUJNCSF5IF.*%*êMFTXFSFUIFOUSBOTGPSNFE
ested in the memory experiences of ordinary listeners
into WAV files and recorded on two CDs to serve as
and also because pilot work indicated that musical
Study List A and Study List B. The 48-item recogniexperience did not interact with our other measures
tion test CD was constructed by randomly shuffling
of interest.
the 24 A and 24 B excerpts. The interstimulus in-

EXPERIMENT 1
METHOD
Participants

Thirty-two nonmusicians, who were undergraduate
students of Boğaziçi University and received extra
credit in psychology courses, served as participants.
All had had less than 1 year of musical training and
could not read music. To be eligible, participants had
to pass a transposition test, in which they had to differentiate between a minor and a major triad interval.
This test was necessary because our recognition test
contained lures that were often very similar to the targets in terms of pitch sequence. Six participants who

tervals between excerpts in both study and test lists
were 4 s.
 'PVS05T DPVOUJOH DPOUPVSUSBDJOH DPOUJOVBUJPO BOENPPEKVEHNFOU XFSFDPVOUFSCBMBODFE
across melodies in blocks of six. Thus, four different
versions of study lists were constructed so that each
CMPDLPGFYDFSQUTXPVMECFTUVEJFEXJUIFBDI05
equally often across four subgroups of participants.
&BDITUVEZMJTUTIFFUXBTOVNCFSFEõUISPVHIöø UP
refer to the melodies that the participants were about
UPIFBS&BDIOVNCFSXBTGPMMPXFECZUIFQBSUJDVMBS05JOEJDBUPS1BSUJDJQBOUTSFDFJWFEBCPPLMFUPG
three pages during the listening phase, including one
practice page and two study pages.
A practice CD was prepared to familiarize particiQBOUTXJUIUIFEJďFSFOU05T5IF$%DPOUBJOFEUXP
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QSBDUJDFUSJBMTGPSFBDIPGUIFGPVS05T/POFPGUIF
practice melodies were from the experimental sets.
The recognition test sheet consisted of 48 lines
spread over four columns numbered 1 through 48,
with a “Yes” and “No” next to each number. The
remaining handouts were a musical background
questionnaire and a familiarity rating sheet on which
to give familiarity ratings to all 48 melodies of the
recognition test.
 5IFPWFSBMMEFTJHOXBTBUXPGBDUPSø 05NPPE 
DPOUJOVBUJPO  DPOUPVS  DPVOUJOH r 3 (response
UZQFSFNFNCFS LOPX HVFTT XJUIJOQBSUJDJQBOU
design. The dependent measure was recognition
sensitivity (dh 
Procedure

Before the experiment, participants went through a
two-trial transposition test recorded on CD. First,
they heard an example of a correct transposition, with
“Twinkle Twinkle Little Star” played starting on C
$$((""( BOEUIFOGSPN' ''$$%%$ BOEBO
incorrect transposition from F (FFCCD @D@$ 5IFZ
were then told that they would hear two different trials of two 3-note sequences and that on one trial the
two sequences would be alike (i.e., correctly transQPTFE BOEPOUIFPUIFSUIFZXPVMECFEJďFSFOUGSPN
FBDIPUIFS JF JODPSSFDUMZUSBOTQPTFE 5IFZUIFO
IFBSE5SJBMõBT$&%–FA@( JODPSSFDUUSBOTQPTJUJPO 
BOE5SJBMöBT$&%–'"( DPSSFDUUSBOTQPTJUJPO 'PS
each trial they had to indicate whether they thought
the second sequence sounded the same as or different from the first. After participants were reminded
that in one case they were the same and in the other
different, the two trials were repeated.
Participants were told that they were going to listen to various melodies on which they would have to
perform certain perception tasks. To better follow the
JOTUSVDUJPOT QBSUJDJQBOUTXFSFHJWFOUIFJS05CPPLlet with the practice page on top. They were told that
GPSTPNFPGUIFNFMPEJFT DPVOUJOHUBTL UIFZTIPVME
try to count the number of long notes and then write
down that number in the slot provided next to the
USJBMOVNCFS iõ@@@MPOHOPUFTu *OTUSVDUJPOTFNphasized that this task was also a purely subjective
task because long is a relative term. Therefore, they
should set up in advance their own subjective criterion of a “long note” and then count the notes that
fit their criterion as the melody went along. In the
contour task they were asked to try to trace the meMPEJDDPOUPVS JODSFBTFTBOEEFDSFBTFTJOQJUDI PG
the melody. We explained that the symbol followed
by the horizontal line next to the trial number repre-
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sented the pitch height of the first note in the melody
(“7. @@@@@@@@@@@u -JTUFOFSTXFSFBTLFEUPQVU
their pencils onto the bar before the melody started
and to trace, as best as they could, the changes in
pitch height as the melody went along. In the mood
task, they had to indicate the type of mood that the
melody conveyed by circling any of the given options
iTBE uiIBQQZ uiBOHSZ uiEFQSFTTJWF uiESBNBUJDu 
and if they found none of the given options adequate,
UIFZTIPVMEDJSDMFUIFiPUIFS@@@@@@@@@@@uPQUJPO
and write down a word that for them best described
the mood of the melody. Finally, in the continuation
task participants were asked to try to think of how
the melody could continue. In particular, they had
to indicate what the next two or three notes could
be to follow the sequence. They were told that the
symbol that preceded the horizontal line represented
the pitch height of the last note of the melody (“18.
@@@@@@@@@@@u BOEUIBUJUXBTUIFSFBTBSPVHI
guide for them to gauge the pitch height of the next
two notes they would imagine (if the melody was familiar to them they were told they could use the actual
DPOUJOVBUJPOPGUIFNFMPEZ *OTUSVDUJPOTFNQIBTJ[FE
that they should use the line just as a reference to
NBSLBQQSPYJNBUFQJUDISFMBUJPOT0UIFSUIBOUIF
contour tracing task, there were no right and wrong
BOTXFSTUIFSFGPSF XFTDPSFEPOMZUIBUPOFUBTL
After these instructions, participants completed
practice trials for the different tasks until they felt
at ease with the tasks before going on to the actual
study. At this stage, no mention was made of any
memory test to follow. After the listening phase was
over, participants were surprised with a recognition
test. They were handed answer sheets and told that
their memories would be tested for the 24 melodies
they had just heard. For each melody they would have
to indicate whether it was one of the 24 melodies
they had listened to, by circling “yes” or “no.” They
were then given the standard instructions for “remember,” “know,” and “guess” responses. They were
told that if they were sure they recognized the tune
and remembered at least one thing about the preceding episode during which they had encountered the
tune (e.g., they may remember which task they performed while listening to it or remember that when
hearing that tune a personal memory came to their
NJOE UIFZXFSFUPNBSLBOi3uOFYUUPUIFJSiZFTu
response. If they were sure they had heard the tune
in the preceding phase but could not come up with
any specific detail about that instance of encounter,
they were to mark a “K” next to their “yes” response.
If they were not sure about having heard that tune

at participants’ overall d' scores irrespective of their
response types, whereas in the second analysis we
included their R, K, and G judgments.
For the first set of analyses, recognition data were
converted into d' scores, using each participant’s
05TQFDJêDIJUSBUFTBOEUIFJS05OPOTQFDJêDGBMTF
alarm rates. A one-factor anova on these d' scores reWFBMFEBTJHOJêDBOUNBJOFďFDUGPS05 F ÷ ý÷ öüü 
MSEôýýp < .05, partial H2ôý"TVCTFRVFOU
paired tUFTUDPNQBSJOHUIFUXPDPODFQUVBM05TXJUI
UIFUXPQFSDFQUVBM05TXBTTJHOJêDBOU XJUIUIFGPSmer yielding higher d' rates (Mõùû SDôúø UIBO
the latter (Mõõü SDôùü t ÷õ öûö p < .05.
For the second set of analyses, recognition data
were converted into d' scores, using each participant’s
05TQFDJêD3 , BOE(IJUSBUFTBOEUIFJSDPOEJUJPO
nonspecific R, K, and G false alarm rates, thus obtaining R, K, and G dhTDPSFTBDSPTTGPVS05DPOEJUJPOT
As can be seen in Figure 1, this led to lower d' values,
because a total hit score was split into its respective
R, K, and G components.
 "ø 05NPPE DPOUJOVBUJPO DPOUPVS DPVOURESULTS
JOH r ÷ SFTQPOTFUZQF3 , ( SFQFBUFENFBTVSFT
Participants’ familiarity ratings for the 48 melodies anova on dhSBUFTZJFMEFEOPNBJOFďFDUGPS05 F(3,
VTFEJO&YQFSJNFOUõXFSFJOMJOFXJUIUIFQJMPUGBNJM- ý÷ õöü  MSEô÷û p > .10, partial H2ôø2
JBSJUZSBUJOHSFTVMUTPOBõôQPJOUTDBMFUIFZBWFSBHFEB There was also no main effect for response type,
highly familiar rating of 8.5 (SDõý BOEUIFSFXFSF F ö úö ööû MSEöôõ p > .10, partial H2ôû
no differences between the two presentation lists.
However, there was a significant interaction between
05BOESFTQPOTFUZQF F ú õüú öúú MSEôüõ 
Recognition Sensitivity Analyses
p > .05, partial H2ôü8IFOXFMPPLBU'JHVSFõ 
We did two sets of analyses with respect to recog- we see that both R and G dhTDPSFTDIBOHFBDSPTT05
nition sensitivity. In the first one, we simply looked conditions, and the mood task appears to create the
during the first phase but felt as if they had, they were
to mark a “G” next to their “yes” response. “Guess”
responses were taken in order to prevent contamination of K responses with guessing. It was pointed out
that they should listen carefully before making their
decision because there might be cases in which the
lure melody might be very similar to the one they had
heard, differing from the latter in only a few notes.
Participants then completed a questionnaire about
their musical background, their approximate amount
of weekly exposure to music, and their musical preferences. Finally, participants listened to all 48 excerpts of
the recognition test once again and rated each one in
terms of familiarity. A piece so familiar that they could
easily have sung it themselves and also its continuation
(regardless of whether they could come up with the
OBNFPGUIFQJFDF XBTSBUFEõô highly familiar .FModies they felt they had never heard before were rated
õ WFSZVOGBNJMJBS *OUFSNFEJBUFOVNCFSTJOEJDBUFE
intermediate degrees of familiarity. Participants were
tested individually or in groups of up to six people.
&BDITFTTJPOMBTUFEBCPVU÷ùNJO

FIGURE 1. d ' values with SEs as a function of orienting task and response type, Experiment 1
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largest discrepancy. G d' scores actually seem to mimic R d' scores but in an opposite way. Compared with
R and G d' scores, K d' scores appear to be minimally
JOëVFODFECZ05DPOEJUJPO4FQBSBUFPOFGBDUPS
anovas performed on R, K, and G d' scores showed
TJHOJêDBOUPSOFBSMZTJHOJêDBOU05NBJOFďFDUTGPS3
and G d' scores, F ÷ ý÷ øüý MSEôùú p < .01,
partial H2õû BOE F ÷  ý÷ öùú  MSEôùý 
pôú QBSUJBMH2ôü SFTQFDUJWFMZ CVUOPUGPS,
d' scores, F ÷ ý÷ õ p > .10. Bonferroni post hoc
tests of comparison with a p value set at .05 revealed
that the mood task produced significantly higher R
d' scores than any of the other tasks.
Recognition Bias Analyses

For sake of comparison, we analyzed participants’ recognition bias tendencies as measured by c. Negative
c scores signify a “yes” bias, whereas positive ones
TJHOJGZBiOPuCJBT 4UBOJTMBX5PEPSPW õýýý 
In cTDPSFTVTJOH05TQFDJêDIJUSBUFTBOE05OPOspecific false alarm rates while disregarding response
UZQF XFGPVOEBTJNJMBS05NBJOFďFDUJOSFTQPOTF
bias, F ÷  ý÷ öüü  MSEôöù  p < .05, partial
H2ôý"TVCTFRVFOUQBJSFEt test comparing the two
DPODFQUVBM05TXJUIUIFUXPQFSDFQUVBM05TSFWFBMFE
a stronger “no” bias for conceptually processed tunes
(Möý SDøý UIBOGPSQFSDFQUVBMMZQSPDFTTFE
ones (Mõô SDøô t ÷õ öûö p < .05.
The cTDPSFTVTJOH05TQFDJêD3 , BOE(IJU
SBUFTBOE05OPOTQFDJêD3 , BOE(GBMTFBMBSN
SBUFTJOBø 05 r ÷ SFTQPOTFUZQF anova revealed
OFJUIFSBNBJOFďFDUPG05OPSBNBJOFďFDUPGSFsponse type (pTõô )PXFWFS UIFSFXBTBTJHOJêDBOUJOUFSBDUJPOCFUXFFO05BOESFTQPOTFUZQF 
F ú õüú öúú MSEôöô p < .05, partial H2ôü
Subsequent one-factor anovaTSFWFBMFEOP05FGGFDUPO, BNBSHJOBM05FďFDUPO(SFTQPOTFCJBTFT
(pôú CVUBTJHOJêDBOU05FďFDUPO3SFTQPOTF
biases, F ÷ ý÷ øüý MSEôõø p < .05, partial
H2ôý XJUI#POGFSSPOJQPTUIPDUFTUTTIPXJOHUIBU
the mood task produced a lesser “yes” bias in R responses (Mmôüù UIBOUIFDPOUJOVBUJPOBOEDPVOUing tasks (MmõõûBOEMmõõù SFTQFDUJWFMZ 
DISCUSSION
In our first study we found that, when grouped together, the more conceptually driven tasks led to higher
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recognition sensitivity rates than the more perceptually driven tasks. This finding is in line with Peretz et
BMT õýýü -01êOEJOHXJUIGBNJMJBSUVOFT
 )PXFWFS UIFQSJNBSZQVSQPTFPG&YQFSJNFOUõ
XBTUPFYQMPSF-01FďFDUTPOEJďFSFOUUZQFTPGSFDPHOJUJPOSFTQPOTFT8FEJEJOEFFEêOEBO-01FďFDU
POSFDPHOJUJPOTFOTJUJWJUZPG3CVUOPU,SFTQPOTFT
interestingly, the mood task seemed to stand out from
the rest by producing the highest R d' rates. We did
not observe a similar effect with our other conceptual
task, the continuation task. Two possible explanations
DPNFUPNJOE0OFJTUIBUUIFDPOUJOVBUJPOUBTL FWFO
though thought of as a conceptual task (i.e., a task that
engaged the listener in interpretive, semantic-like proDFTTJOH XBTOPUJOGBDUDPODFQUVBM5IJTQPTTJCJMJUZJT
further corroborated by the fact that the continuation
task was the only one of the four tasks that produced—
though nonsignificantly—higher K than R d' rates (.82
WTøõ "OPUIFSQPTTJCJMJUZJTUIBUXIFUIFSPSOPUB
UBTLJTDPODFQUVBMNBZOPUQSFEJDU-01JOTUFBE UIF
degree of distinctive processing it involves may be the
critical aspect. In that sense, our mood task, which
involved a cognitive appraisal of the mood experienced
when hearing the melody, might have been both conceptual and distinctive, whereas our continuation task
might have been conceptual but not distinctive. The
finding that the mood task was uniquely successful in
increasing recognition sensitivity in R responses will
be discussed further later on.
 5IFBCTFODFPGBO-01FďFDUPO,d' scores was
in line with earlier findings using nonmusical materiBMT FH (BSEJOFS õýüü(SFHH(BSEJOFS õýýø
:POFMJOBT öôôõ CFDBVTF,SFTQPOTFTBSFCFMJFWFEUP
be more sensitive to perceptual fluency-related factors such as same versus different modality between
study and test rather than distinctive processing-reMBUFEQSPDFTTFT DG3BKBSBN õýýü3BKBSBN(FSBDJ 
öôôô "OJOUFSFTUJOHêOEJOHXBTUIFiSFWFSTFu-01
trend in G d' scores, showing the opposite effect that
was observed in R dhTDPSFT1FSIBQTBO05UIBU
decreases distinctiveness increases the sensitivity
PG(UZQFSFTQPOTFT BOEWJDFWFSTBGPSBO05UIBU
increases distinctiveness.
Interestingly, participants’ bias scores revealed an
overall “no” bias when “old” responses were combined
and an overall “yes” bias when these were separated
into R, K, and G judgments. In either case, compared
with the other tasks, the mood task stood out in pro-

participants had had less than 1 year of musical trainducing the highest “no” bias when response type was
ing and could not read music. Nine participants who
ignored (MôøûBTPQQPTFEUPô÷ù ôõ÷ BOEôöõ
did not pass the transposition test were excluded and
GPSDPOUJOVBUJPO DPOUPVS BOEDPVOUJOH SFTQFDUJWFMZ 
replaced to reach a sample size of 48 participants.
and the lowest “yes” bias in R (MmôüùBTPQQPTFE
to –1.17, –1.07, and –1.15 for continuation, contour, and
Materials, Design, and Procedure
DPVOUJOH *OPUIFSXPSET QBSUJDJQBOUTBQQFBSFEUPCF
5IFNBUFSJBMTXFSFUIFTBNFBTJO&YQFSJNFOUõFYmore careful to say “yes” for melodies processed with
cept that in addition to the 24-melody study list of
the mood task and be more prone to saying “no” when
IJHIGBNJMJBSJUZNFMPEJFTVTFEJO&YQFSJNFOUõ BO
giving R judgments at recognition.
additional 24-melody list of low-familiarity melodies

EXPERIMENT 2
#FDBVTF-01FďFDUTIBWFTPGBSOPUCFFOPCUBJOFE
XJUIVOGBNJMJBSNVTJDBMTUJNVMJ 1FSFU[FUBM õýýü
8BSLFS  )BMQFSO  öôôù  &YQFSJNFOU ö UFTUFE
XIFUIFSBOEIPXUIF-01FGGFDUPOSFDPHOJUJPO
sensitivity in R responses would change depending
on melody familiarity. By using two different levels of
GBNJMJBSJUZ IJHIBOEMPX BOEUXP05T NPPEKVEHment and counting long notes, the two tasks that
produced the most extreme recognition sensitivity
MFWFMTJO3SFTQPOTFTJO&YQFSJNFOUõ XFFYQMPSFE
XIFUIFSUIF-01FďFDUPOSFDPHOJUJPOTFOTJUJWJUZJO
R responses was limited to familiar musical materials or whether earlier null findings with unfamiliar
NVTJDXFSFEVFUPUIFTQFDJêD05T )BMQFSO.ÛMMFOTJFGFO öôôü 
 .ÅOUZMÅ õýýû GPVOEUIBUEJTUJODUJWFQSPDFTTJOH
of unfamiliar faces increased the number of correct R
responses. We were curious whether we, too, would
obtain such a benefit in recognition sensitivity in R
responses as a result of conceptual processing even
for low-familiarity melodies—even if that increase was
OPUTVĐDJFOUGPSBOPWFSBMM-01FďFDUPSXIFUIFS
VOGBNJMJBSNVTJDXPVMECFJNNVOFUPBOZ-01FďFDU 
including one in R sensitivity. As is usually the case, we
EJEOPUFYQFDUUIF05NBOJQVMBUJPOUPIBWFBOFďFDU
on recognition sensitivity of K responses. In addition,
because melody familiarity was varied between lists it
was necessary to switch to an intentional memory procedure, with instructions that informed participants in
advance that a memory test would follow.
METHOD
Participants

Forty-eight nonmusicians, who were undergraduate
students of Boğaziçi University and received extra
credit in psychology courses, served as participants. All

was constructed. The low-familiarity list also had two
versions for target–lure counterbalancing purposes.
All low-familiarity melodies were chosen from the
same pool of 173 melodies that had been piloted for
&YQFSJNFOUõ TPUIFZIBESPVHIMZUIFTBNFNVTJDBM
properties (all keyboard-recorded, single-line music
excerpts, mostly from instrumental pieces, similar
UVOFMFOHUIT 5IFIJHIGBNJMJBSJUZNFMPEJFTXFSF
those that had an average familiarity rating between
9 and 10 (Mý÷ SDõû POBõôQPJOUTDBMF-PX
familiarity melodies were those that had an average
familiarity rating between 1 and 4 (M÷ô SDöû 
There were two recognition tests, one that consisted
of 48 high-familiarity melodies and one that consisted
of 48 low-familiarity melodies, with 24 targets and 24
lures in each case. For half of the participants, List A
melodies served as the targets and List B melodies as
the lures, and vice versa for the other half.
 5IFTUVEZCPPLMFUTXFSFUIFTBNFBTJO&YQFSJment 1, with the exception that they were grouped
according to the eight counterbalancing conditions,
MJTUUZQF -JTU"WT-JTU# GBNJMJBSJUZPSEFS IJHI
GBNJMJBSJUZêSTUWTMPXGBNJMJBSJUZêSTU BOE05UBTL
PSEFS DPVOUJOHêSTUWTNPPEêSTU BOEUIFSFDPHnition test sheets required R, K, or G responses for
FBDIiZFTuSFTQPOTF5IFPWFSBMMEFTJHOXBTBö 05
NPPEKVEHNFOUWTDPVOUJOHMPOHOPUFT r 2 (melody
GBNJMJBSJUZIJHIWTMPX r 3 (response type: R, K,
( XJUIJOQBSUJDJQBOUEFTJHOXJUId' as the main dependent measure. The procedure was the same as in
&YQFSJNFOUõFYDFQUUIBUQBSUJDJQBOUTXFOUUISPVHI
two study–test phases, one for high-familiarity melodies and one for low-familiarity melodies. The fact
that each study list consisted of melodies of a different level of familiarity was not explicitly mentioned.
Participants were tested in groups of up to four. The
experiment was conducted in two sessions. The first
session lasted for about 55 min and included the two
study–test phases, which were administered successively without delay. In the second session, participants listened to all 96 melodies and rated their familiarity. The second session took about 15–20 min.
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RESULTS
The subjective familiarity ratings were similar to
UIFSBUJOHTPCUBJOFEEVSJOHQJMPUUFTUJOHUIFIJHI
familiarity melodies were given an average rating of
9.1 (SDöõ BOEUIFMPXGBNJMJBSJUZNFMPEJFT÷ý
(SDöù 5IFSFXFSFBMTPOPTJHOJêDBOUEJďFSFODFT
between the subjective familiarity ratings for the two
lists (MýõBOEMýõGPSIJHIGBNJMJBSJUZNFMPEJFTPG-JTU"BOE-JTU# SFTQFDUJWFMZM÷ûBOE
MøõGPSMPXGBNJMJBSJUZNFMPEJFTPG-JTU"BOE-JTU
# SFTQFDUJWFMZ 
Recognition Sensitivity Analyses

We once again did two sets of analyses with respect
to recognition sensitivity. In our first set of analyses
XFDPOWFSUFEBMM05TQFDJêDBOEGBNJMJBSJUZTQFDJêD
IJUSBUFTBOEUIFJS05OPOTQFDJêDBOEGBNJMJBSJUZ
specific false alarm rates into d' scores, disregarding
response type. Because list order (high-familiarity
MJTUêSTUWTMPXGBNJMJBSJUZMJTUêSTU EJEOPUTIPX
significant effects, we collapsed all data across this
GBDUPS5IFSFTVMUJOHö 05 r 2 (melody familiar-

JUZ anova on these d' scores revealed only a main
effect for melody familiarity, showing that sensitivity
levels were higher for high-familiarity tunes (Mõ÷ü 
SDôúø UIBOGPSMPXGBNJMJBSJUZUVOFT Mõõõ 
SDôúø  "MMPUIFS FGGFDUT XFSFOPOTJHOJGJDBOU
(pTõô 
For the second set of analyses, all recognition data
were converted into d' scores, this time using each
QBSUJDJQBOUT3 , BOE(IJUSBUFTGPSFBDI05BOE
melody familiarity condition and their respective R,
K, and G false alarm rates, thus obtaining R, K, and G
dhTDPSFTBDSPTTUXP05BOEUXPNFMPEZGBNJMJBSJUZ
DPOEJUJPOT 'JHVSFö 
List order did again not show significant effects
(pTõô TPXFDPMMBQTFEBMMEBUBBDSPTTUIJTGBDUPS
"O05 NPPEWTDPVOUJOH r melody familiarity
IJHIWTMPX r SFTQPOTFUZQF 3 , ( SFQFBUFE
measures three-way anova on the d' rates revealed
a main effect for response type, F ö ýø õôöû 
MSEõõù p < .001, partial H2õü JOEJDBUJOHUIBU
participants’ recognition sensitivity was higher for
R (dhûý BOE, dhúù UIBOGPS( dh÷õ 
responses.

FIGURE 2. d ' values with SEs as a function of orienting task, melody familiarity, and response type, Experiment 2
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 "TJO&YQFSJNFOUõ XFBMTPGPVOEBTJHOJêDBOU
JOUFSBDUJPO CFUXFFO05BOESFTQPOTF UZQF F(2,
ýø õôöû MSEôøö p < .001, partial H2õú
When we look at Figure 2, we see once again that
regardless of melody familiarity both R and G but
not K dhTDPSFTDIBOHFHSFBUMZBDSPTT05DPOEJUJPOT
G d' scores again seem to mimic R d' scores but in
an almost opposite way. Paired t tests confirmed
UIBUUIF-01FďFDUJO3d' scores was significant for
both high- and low-familiarity melodies, t øû öû÷ 
p < .01 and t øû öõû p < .05, respectively. Paired
tUFTUTBMTPDPOêSNFEBSFWFSTF-01FďFDUJO(d'
scores for high-familiarity melodies, t øû öûü 
p < .01, and marginally for low-familiarity melodies,
t øû õüø pôû
Furthermore, we found a significant interaction
between melody familiarity and response type, F(2,
ýø ùùú  MSEôûù  p < .001, partial H2õõ
Paired t tests comparing R and K d' scores showed
that for high-familiarity tunes R d' scores were significantly higher than K d' scores (Mý÷BOEMùû 
respectively, t øû öøø pôù XIFSFBTGPSMPX
familiarity tunes, we observed slightly higher K than
R d' scores (MýöBOEMûü SFTQFDUJWFMZ CVU
this difference did not reach significance (põô "MM
remaining main and interaction effects were nonsignificant (pTõô 

ity and response type, F ö ýø öýôô MSEôùõ 
p < .001, partial H2÷ü8JUISFTQFDUUPUIFêSTUJOteraction, we observed that the mood task resulted in
a lower “yes” bias in R responses than the counting
task (MmõõýBOEMmõ÷ö SFTQFDUJWFMZ OPTVDI
change was observed in K responses (Mmõ÷ûBOE
Mmõ÷ú SFTQFDUJWFMZ 8JUISFTQFDUUPUIFTFDPOE
interaction, we observed a particularly low “yes” bias
in R responses for high-familiarity tunes (Mmôüô 
compared with low-familiarity tunes (Mmõûõ 
“Yes” bias differences between high- and low-familiarity tunes were less dramatic for K (Mmõöø
and Mmõùô SFTQFDUJWFMZ BOE( Mmõ÷ôBOE
Mmõõô SFTQFDUJWFMZ SFTQPOTFT
DISCUSSION

We found that the mood judgment task compared
with the counting long notes task yielded higher recognition sensitivity rates of R responses not only for
IJHIGBNJMJBSJUZ õôøWTôûû SFTQFDUJWFMZ CVUBMTP
GPSMPXGBNJMJBSJUZUVOFT ôüôWTôùø SFTQFDUJWFMZ 
8FBMTPSFQMJDBUFEUIFDVSJPVTiSFWFSTFu-01FďFDU
JO(SFTQPOTFT XIJDIXFPCTFSWFEJO&YQFSJNFOUõ 
that is, the counting task yielded higher recognition
sensitivity in G responses than in the mood task, particularly for high-familiarity melodies. It is likely that
3BOE(SFTQPOTFTBDUJOBOUBHPOJTNCFDBVTFJG-01
Recognition Bias Analyses
manipulations work on R- but not K-type recognition
"ö 05 r ö NFMPEZGBNJMJBSJUZ anova on c scores sensitivity, then whatever manipulation boosts R senVTJOH05BOEGBNJMJBSJUZTQFDJêDIJUSBUFTBOE05 sitivity should be expected to necessarily decrease G
nonspecific, familiarity-specific false alarm rates, dis- sensitivity, which reflects guessing behavior.
regarding response type, revealed an effect of melody
We were slightly surprised by the fact that even
familiarity, that is, high-familiarity melodies led to a though the recognition sensitivity rates of R re“no” bias (Môöü XIFSFBTMPXGBNJMJBSJUZNFMP- sponses for the mood task were almost identical for
dies led to a “yes” bias (Mmôöü F õ øû ùýöô  &YQFSJNFOUTõBOEö õôùJO&YQFSJNFOUõBOEõôø
MSEôöú p < .001, partial H2ùú
JO&YQFSJNFOUö UIPTFGPSUIFDPVOUJOHUBTLXFSF
 "ö 05 r ö NFMPEZGBNJMJBSJUZ r 3 (response RVJUFEJďFSFOU ôøùJO&YQFSJNFOUõBOEôûûJO&YUZQF anova on cTDPSFTVTJOH05BOEGBNJMJBSJUZ QFSJNFOUö *UDPVMECFUIBUUIFDPVOUJOHUBTLJOUIF
specific R, K, and G hit rates and their respective R, context of three other tasks resulted in less distinctive
K, and G false alarm rates revealed again a familiar- processing than when engaged in the presence of only
ity main effect, F õ øû ùõõø MSEô÷ô p < .001, one other task.
partial H2ùö TIPXJOHUIBUIJHIGBNJMJBSJUZNFMPFinally, our findings regarding the effect of meldies led to a lesser “yes” bias (Mmõõõ UIBOMPX ody familiarity on R and K responses were in line
familiarity melodies (Mmõøõ 5IFSFXFSFBMTPUXP XJUIUIFMJUFSBUVSF(BSEJOFSBOE3BEPNTLJ õýýý 
significant interaction effects: an interaction between have shown that listeners report more R than K re05BOESFTQPOTFUZQF F ö ýø üýø MSEôõõ  sponses for familiar tunes and vice versa for unfamilp < .001, partial H2õú BOEPOFCFUXFFOGBNJMJBS- iar tunes. We, too, found higher R than K d' scores
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for high-familiarity tunes and a reverse trend for lowGBNJMJBSJUZUVOFT#FDBVTFXFGPVOEBO-01FďFDUJO
R responses for both high- and low-familiarity melodies, it appears that conceptual processing did at least
partly counteract the lowering of R responses due to
low familiarity.
We once again observed an overall “no” bias when
looking at general “yes” responses while disregarding
R, K, and G judgments and an overall “yes” bias when
looking at the “yes” responses together with their
R, K, and G judgments. High- compared with lowfamiliarity tunes produced a “no” bias in general recognition responses and a lower “yes” bias in R-type
recognition responses. Both independent variables,
05BOENFMPEZGBNJMJBSJUZ FYFSUFEUIFJSJOëVFODFT
primarily on R rather than K response biases.
GENERAL DISCUSSION
0VSUXPTUVEJFTGPVOEBDPOTJTUFOUFďFDUPG05PO
R-type recognition sensitivity for both high- and lowGBNJMJBSJUZUVOFT*O&YQFSJNFOUõ XFGPVOEUIBUUIF
mood task was singularly effective in creating higher
R d' rates compared with any of the other tasks. In
&YQFSJNFOUö XFSFQMJDBUFEUIJTNPPEFďFDU BOE 
more interestingly, we found that it occurred for both
high- and low-familiarity tunes.
 0VSNBJOHPBMXBTUPUBLFBDMPTFSMPPLBU-01
effects in episodic melody recognition by using finer
measures of recognition. A large body of literature on
recognition memory suggests that recognition judgments are based partly on recollective awareness of a
previously encountered event, when people actually
remember the episode of having encountered that
event, and partly on a sense of familiarity, when a
particular item among a set of targets and lures simply
TFFNTUPTUBOEPVUBTBOPMEJUFN (BSEJOFS õýüü
5VMWJOH õýüù -01JTDJUFEBTPOFPGUIFQSPNJOFOU
variables that affects the first but not the second comQPOFOU"TFNBOUJD05 GPSFYBNQMF JODSFBTFTUIF
proportion of recollection-based recognition, whereas
BQFSDFQUVBM05EPFTOPU'VSUIFSNPSF OFJUIFSUBTL
affects familiarity-based recognition judgments (GarEJOFS öôôõBMTPTFF8BHOFS(BCSJFMJ õýýü *OIJT
extensive 2002 review, Yonelinas concluded that the
two components, recollection and familiarity, appear
to be independent and that recollection is linked to a
threshold-type retrieval process whereas familiarity
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appears to be linked to more signal detection–type
QSPDFTTFT DG%POBMETPO õýýú :FUPUIFSSFTFBSDIers believe recollection and familiarity to be guided
by a single signal detection process (e.g., Dunn,
öôôü3PUFMMP .BDNJMMBO )JDLT )BVUVT öôôú 
However, this controversy is beyond the scope of this
article because our primary interest was to simply see
XIFUIFS-01NBOJQVMBUJPOTJONVTJDTIPXEJďFSJOH
effects on R and K sensitivities to begin with.
 4UVEJFTVTJOH-01BOENVTJDIBWFTPGBSMPPLFE
only at overall measures of recognition sensitivity. For
UIFWFSZSFBTPOUIBU-01NBOJQVMBUJPOTTFFNUPBGfect one but not the other of the two components of
recognition, we believe that the use of “remember”
and “know” judgments is crucial to the understandJOHPGXIZ-01FďFDUTIBWFCFFOTPFMVTJWFXJUI
musical materials. As mentioned earlier, “remember”
experiences in memory are believed to be influenced
by manipulations that affect an item’s distinctiveness,
whereas “know” responses are believed to be influenced by manipulations that affect an item’s percepUVBMëVFODZ 3BKBSBN(FSBDJ öôôô 8FUIFSFGPSF
FYQFDUFEUIBUPVS-01NBOJQVMBUJPOTVTJOHNVTJD
would similarly show their effects on participants’
3SFTQPOTFTSBUIFSUIBOUIFJS,SFTQPOTFT*O&YQFSJNFOUõ XFVTFEGPVS05T UXPDPODFQUVBMBOE
two perceptual ones. Because conceptual tasks are
defined as tasks that require interpretive processes
in the sense of going beyond the immediately given,
we expected those tasks to increase item distinctiveness, compared with our perceptual tasks that simply
asked participants to process certain physical aspects
PGUIFUVOFT0VSêOEJOHTTIPXFEUIBU DPNQBSFE
with the other tasks, the mood task produced the
highest recognition sensitivity in R responses, which
might suggest that this task was unique in increasing
item distinctiveness.
 *OBEEJUJPO CFDBVTFTPGBSOP-01FďFDUTIBWF
been found with tunes that were not familiar, we were
curious as to whether this usual null effect might be
due to the difficulty of establishing distinctiveness with
TVDINBUFSJBMT3FTVMUTPG&YQFSJNFOUöSFWFBMFEUIBU
the mood task led to a higher recognition sensitivity in
R responses with low-familiarity tunes just as much as
with high-familiarity tunes. Nevertheless, not finding
BO-01FďFDUBUUIFMFWFMPGPWFSBMMSFDPHOJUJPOTFOsitivity with low-familiarity musical stimuli (cf. Peretz,
(BVESFBV #POOFM õýýü)BMQFSO.ÛMMFOTJFGFO 

öôôü OPMPOHFSDPNFTBTBTVSQSJTF#FDBVTFMPXGBNJMJBSJUZJUFNT CFUIFZXPSET (BSEJOFS+BWB õýýô 
PSNVTJD (BSEJOFS3BEPNTLJ õýýý BSFLOPXOUP
produce fewer R-type responses, in the case of music
XFXPVMEIBWFUPDPNFVQXJUIBO-01NBOJQVMBUJPO
that is strong enough to override this disadvantage of
low-familiarity tunes compared with high-familiarity
UVOFT0VSUXPTUVEJFTBMTPTIPXFEUIBUFWFOXJUI
IJHIGBNJMJBSJUZUVOFT -01NBOJQVMBUJPOT UIPVHI
sufficient to show significant effects on recognition
sensitivity in R responses, may not be effective enough
to show differences at a coarser level of measurement,
such as overall recognition sensitivity.
Studies have shown that it is indeed not so much
the conceptual–perceptual component but the distinctiveness component that is crucial in whether we
see an increase or decrease in recollection-based recPHOJUJPO .ÅOUZMÅ õýýû3BKBSBN(FSBDJ öôôô 
The distinctiveness component is especially crucial
in our case because our lures shared basic features
with the targets. Thus, from a distinctiveness perspective, the continuation task, in which participants
had to think of the next two or three notes of highfamiliarity tunes, may not have produced as distinctive a processing as the mood task. The counting
task, on the other hand, merely asked participants
to count the long notes in a tune, which is a rote task
unlikely to produce elaborate, distinctive processing. However, it is unclear how the contour tracing
task should be conceptualized. Are we increasing the
tune’s distinctiveness by tracing its pitch contour?
0SBSFXFJODSFBTJOHJUTQFSDFQUVBMëVFODZ PSCPUI 
0VS3BOE,d' rates do not suggest an increase in
perceptual fluency because otherwise, compared with
the other three tasks, we should have seen a boost in
K d' rates for the tunes processed with the contour
task. An interesting future study would be to use a set
PG05TUIBUBSFFJUIFSBMMDPODFQUVBMPSBMMQFSDFQUVBM
but differ in their distinctiveness.
NOTES

8FUIBOLPVSSFTFBSDIBTTJTUBOUT¸[MFN#FLBS 4ŁJSJO&[HJ
&SBMUBO )BOEBO0EBNBO 5BIB#JMHF #ÛTŁSB:BMÉOÕ[ &DF
,PDBHÕODÛ #FTUF,BMFOEFS BOE&SFO(ÛOTFMJ XIPIFMQFE
us run these experiments and a series that inspired us for the
ones reported here.
 "EESFTTDPSSFTQPOEFODFBCPVUUIJTBSUJDMFUP&TSB.VOgan, Psychology Department, Bogazici University, Istanbul
÷ø÷øö 5VSLFZ FNBJMNVOHBO!CPVOFEVUS 

1. Target–lure pairs were established with an effort to
maintain a certain level of difficulty at test. For that reason,
even if they were from different pieces, they shared some musical characteristics, such as both being popular dance pieces
played at weddings (“Hava Nagila” and a Turkish folk dance
QJFDFDBMMFEi,BTBQ)BWBTJu 
2. When we grouped the tasks in terms of the conceptual
WFSTVTQFSDFQUVBMEJďFSFOUJBUJPOGPSBö 05 r 3 (response
UZQF anova BO05NBJOFďFDUFNFSHFE F õ ÷õ õôöú 
MSEôôý p < .01, partial H2öù TIPXJOHUIBUUIFDPODFQUVBMUBTLT NPPEBOEDPOUJOVBUJPO MFEUPTJHOJêDBOUMZ
higher d' levels than the perceptual tasks (Mõùû SDôúø
and Mõõü SDôùü SFTQFDUJWFMZ 5IJTêOEJOHXBT
JOMJOFXJUI1FSFU[FUBMT õýýü -01êOEJOHXJUIGBNJMJBS
UVOFT0UIFSUIBOUIBU UIFSFXBTOFJUIFSBSFTQPOTFUZQF
NBJOFďFDUOPSBO05 r response type interaction.
 ÷&BSMJFSQJMPUTUVEJFTSFWFBMFEFYUSFNFGBMTFBMBSNSBUFT
for high-familiarity melodies when presented in a mixed list
of high- and low-familiarity melodies, so we decided to manipulate melody familiarity between lists.
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