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Musical Training Rejuvenates Older Listeners
Yi Du
Institute of Psychology, Chinese Academy of Sciences

Speech and music are remarkable aspects of human cognition. Musical training, a process with intensive interaction
among sensory (auditory, visual), motor, memory and affective systems, is thought to relate with pervasive brain
plasticity that undergirds language—-related skills, such as understanding speech in adverse (e.g., noisy, multi—talker)
listening scenarios. Such a musician advantage becomes more pronounced for older adults who often experience
difficulties in recognizing speech in background noise. However, by which manners musical training counteracts the
age-related decline in speech perception remains largely unclear. In this talk, I will first present behavioral evidence
that musical training mitigates the age—related deficit in speech in noise perception by improving strategic listening
skills represented by auditory working memory. Next, I will show you behavioral and fMRI data that explored how
musical expertise impacts audiovisual integration of speech and its contribution to the perception of speech in noise
circumstances in older adults. Lastly, our DTI study found that the microstructural reorganization and lateralization
of white matter pathways connecting auditory cortex and frontal motor regions (e.g., superior longitudinal
fasciculus/arcuate fasciculus) may serve as neural foundations of improved speech in noise perception in musicians. In
sum, our findings support the idea that musical training has potential applications in alleviating and delaying speech
perception difficulties in aging populations. Musical training may target on different aspects of speech processing and
aging process, therefore, a combination of paradigms and techniques on the same group of participants is encouraged

to reveal the full picture of the transfer effects of musical training.
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How absolute is absolute pitch?

Hongbo Li"’, Wen Cai’, Haihong Zhou’, Xiaoqin Wang"”, Juan Huang’’

' Tsinghua Laboratory of Brain and Intelligence (THBI) and Department of
Biomedical Engineering, Tsinghua University, Beijing, China’ Central Conservatory
of Music, Beijing, China’ Department of Biomedical Engineering,

The Johns Hopkins University, Baltimore, Maryland, USA
Contact: jhuang7 @jhu.edu, xiaoqinwang@tsinghua.edu.cn

Background: Absolute pitch (AP) is a musical terminology referred to the ability to name a musical note
without the benefit of a reference tone. AP has been considered as a talent for music prodigy. While AP has been
extensively studied, there are no definitive criteria to determine if an individual has AP. It has remained unclear

whether people could name non—musical notes and how fine the tone—naming ability is.

Aims: This study aims to establish a quantitative method to measure AP and provide initial observations using

this method.

Method: We used a set of quantitative psychophysical methods to measure listeners' ability in naming musical
notes and tones at finer frequency intervals, with or without a reference tone, in three native Chinese speaking
populations: professional musicians, amateur musicians and non-musicians. Based on their performance in naming

musical notes, the participants' were categorized as low (L), medium (M) and high (H) performance groups.

Results: Participants in both L and M groups exhibited significant better performance when tested with a
reference note than without, but H group did not show the difference. In addition, decreasing the error tolerance level
from 100 to 0 cents did not significantly reduce the percentage correct in naming musical notes for the H group, but it
resulted in lower percentage correct for the L. and M groups. A subset of subjects exhibited traits of genuine tone—
naming ability, with the tone—naming resolution as fine as 20 cents. These subjects performed the task equally well
with or without a reference tone and could name notes corresponding to white and black piano keys with the similar

accuracy.

Conclusions: Here we provided novel behavior evidence that can be used to define the fineness of AP. More
importantly, this study for the first time showed fine tone—naming ability in a particular human population that is
finer than 1/5 of a semitone. These observations have important implications for specialized brain circuits that give

rise to such extraordinary ability.
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Perceptual synchronization to metrical rhythms

depends on the input sensory modality

Yuhan Lu, Nai Ding
College of Biomedical Engineering and Instrument Science,
Zhejiang University, Hangzhou, China. 310028
e—-mail: ding_nai@zju.edu.cn
Background: Rhythm perception is critical for multiple sensory modalities. For example, we can perceive the
rhythm of the sound (e.g., from a metronome) and also the rhythm of visual movement (e.g., from a bandmaster). It is
well known that the ability to synchronize movement to a rhythm is modality dependent: We can more precisely
synchronize movement to an auditory rhythm than a visual rhythm. It remains unclear, however, whether this
modality dependency is caused purely perceptual mechanisms or reflects modality—dependent sensorimotor

transformation.

Aims: We aim to test whether the perception of the metrical structure of a rhythm depends on the input
modality, including the auditory, somatosensory, and visual modality. To minimize the influence of potential
modality—dependent sensorimotor transformation, we design a task that does not explicitly require any motoric

synchronization to sensory rhythms.

Method: Subjects (n=15) was presented with an isochronous rhythm presented from the auditory,
somatosensory, or visual modality. Auditory stimuli consisted of a sequence of 50 milliseconds pure tones (beat rate
between 3 and 7 Hz, with 1 Hz step). Visual stimuli consisted of a sequence of 50 milliseconds white circles that flash
on a black screen (beat rate between 1 and 3 Hz, with 0.5 Hz step). The somatosensory stimuli consisted of a sequence
of 50 milliseconds touches on the index finger (beat rate between 2 and 6 Hz, with 1 Hz step). The 3 modalities were
presented in random order for each subject. Furthermore, within each modality, stimuli with different repetition rates
were presented in random order. The task was to silently count the number of beats in a cyclic way, i.e., 1,2, 3,4, 1, 2,

3, 4---, and report whether the last beat was 1, 2, 3, or 4.

Results: Synchronization accuracy is defined as the percent of sequences in which the subjects report the final

count correctly. Synchronization accuracy yields a sigmoid curve for all 3 modalities. The beat rate at which the
synchronization accuracy is about 50%, however, varies greatly across modalities: It is highest for the auditory

modality and lowest for the visual modality.

Conclusions: Our results demonstrate that, with a perceptual task that does not require any explicit
movement, the perception of a metrical rhythm still strongly depends on the input modality. Better synchronization is
observed for the auditory modality. This finding indicates modality—dependent mechanisms for rhythm perception.
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Music training can improve 4-and 5-year-old
children's categorical perception of Mandarin tones

Yao Yao'’; Chen Xiaoxiang'; Zhang Xiaoling'
School of Foreign Languages, Hunan University, China;
2. School of Foreign Languages, Changsha University of Science and Technology, China)

Background: Music and speech share many acoustic commonalities and cognitive mechanisms. Previous
studies found that music training can improve categorical perception (CP) of Mandarin tones in adult musicians.
However, it is still unknown whether music training can enhance sensitivity of CP of lexical tonal contrast in preschool

children.

Aims: This study thought to investigate the effect of music training for younger children to improve CP

performance.

Methods: The present study attempted to use a 2 (group: music training vs no—training) x 2 (test time: pre vs
post) between—and—whithin—subjects design to investigate the effect of music training on improving 4-and 5-year—old
children's CP of of a lexical tone continuum (from the high level tone, Tone 1 to the low raising tone, Tone 2). The
music training consisted of 110 sessions, with 30 minutes per session, and was held twice a week for 12 months
involving 20 preschoolers at a time. The children were assigned to two groups, music training group (N=20, age range
from 49.69 months to 51.42 months, SD=1.12 months) and control group (N=20, age range from 51.69 to 52.56 months,
SD=3.60 months). In the music training group, the instructor guided children to preform activities of playing the small
carillon, while children in the no—training group were given normal activities. In the study, the music training course
consist of three parts. Part 1 was “listen and sing songs” that children learned to master pitch and focused attention
on subtle pitch change. Part 2 was “sing and play the carillon” that children learned to listen to the pitch change,
sing the note and play the music. Part 3 was “play the carillon along with actions” that children listen to the pitch
change in background music and learned to play the carillon along with simple dancing actions. Children's CP of tone

continuum was measured before and after training using two tasks (identification test and discrimination test).

Results: To investigate whether music training can enhance children's boundary position, boundary width,
within—category and between—category discrimination accuracy in CP of Mandarin Tone 1 and Tone 2, we performed
2 (group: music training vs no—training) x 2 (test time: pre vs post) repeated measures ANOVA. The results revealed
that although the perceptual boundary positions and ability to discriminate between—category tone pairs did not
change, the boundary width values and within—category discrimination accuracies were positively correlated with
music training between two groups. The results of boundary width values and with—category discrimination accuracy
revealed that the interaction between group and test time was significant. An analysis of simple effects further
indicated that in the pretest there was no significant effect between music training group and no-training group. In
the posttest, the boundary width decreased significantly and the within—category discrimination accuracies increased
significantly in music training group,while no significant differences were found on boundary width and with—

category discrimination accuracy in no-training group.

Conclusion: In conclusion, our results supported the theory of OPERA (Patel ,2014) that music training can
raise the steepness of boundary widths and enhance children's sensitivity of subtle pitch differences between within—

category sounds in the presence of robust mental representation in service of CP of lexical tonal contrasts.
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The audio-visual integration effect on

subliminal music-induced emotion
Li Zhang'’, Fada Pan™
'School of Education Science, Hunan Normal University, Changsha, China
’School of Education Science, Nantong University, Nantong, China
* psyc_lee2015@126.com

Abstract: Background: Different music could induce different emotion and the emotion induced by music was

elicited not only from the auditory modality, but also from visual modality. According to the previous studies, both
subliminal visual information and subliminal auditory information could induce the individuals' information. It
should be further studied whether there was an integration effect between visual information and subliminal auditory
information (music). Aims: The present study aims to investigate the effect of visual information on subliminal music—
induced emotion and the audio—visual integration effect between visual information and subliminal music. Method:
We used combined behavioral/physiological measure and set up supraliminal visual information and subliminal visual
information respectively to explore their influence on subliminal music-induced emotion. Results: We found that
relative to the audio—only presentation, the audio—visual congruent presentation led to a more intense emotional
response in both supraliminal and subliminal visual information, which revealed in GSR values, heart rates, skin
temperature, alpha power and beta power of the prefrontal area. Meanwhile, the differences of the audio—visual
congruence was larger for subliminal positive music than for subliminal negative music in both supraliminal and
subliminal visual information, which revealed in heart rates, skin temperature and theta power of the prefrontal area.
Conclusions: In summary, the results suggested that the audio—visual integration for subliminal music occurred in
both the supraliminal visual information and subliminal visual information. Meanwhile, the positive subliminal music

promoted the integration of face and music.

Keywords: audio-visual integration; supraliminal visual information; subliminal visual information;

subliminal music; emotion
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SMAE, ROBAMCESNAEFRSHE RNBENER, FASHERE—MERNE REK, TGN
EEMEE S A FREED 2T, BERENE RASHMENM SN2, BEFRRABEXRNRYE R
LERMMEENFREGRESR, b, THEREENBRIATRNERE, EELREE FEENTHRE.
HEMALERNOHREEEN, ERANSRARES REENELFEFTR—ENERLE/MR, RIE
BB 2B SENBEERSEMENES, NRRIETECOXMENES, BaENWEEX SRR
BEKET, MBAENEER, FUAHRAEANEEHEEBRTHTRR, HREFU T @iEa,
BRI RS SRR . EER, REELTREETNEEAE: AN (valence) , ILE
(arousal) , ig2James-Lange 1545381 Cannon-Bard 1548 i¢, (James-Lange 154 iSINAIEE =
£ 2EYEHARGENNY: AEEMEMIIAN, XMEERMEE RS R AR, MR FXHE
WHIR B R4, Cannon-Bard MIERIER, MAANEEF £ FRIRMERGENER, FMEEEERE (&
%) RO (KBT) o ) i3 Juslin BB R4 R—B0HEIEE,

HRENARRORRREEETEEHE ROSMER . IRlH,. SHE. BRI, BEE. %%, &
WA LR EAELE FEBLEROTHE FAEEFRNEM, NREEMRNAEREE RhARSESE
THRHE RUEEER OB,

Bk AR R EERAENELANENEENBE S OWES %, EMEHEES QREROFHRDHN
FENE; EVMEEAVETEBROERONES R, TRIADTHLR, RA ABFERER: A/%) <2ARYEF
EHERY: Ei/a0mtasmat, TMEE0RN, WREFGEMS- 0% RETELER. LRoN LR
L, RA RYERERY: EH/5M) «RUERTESE: HE—B/HEMR/BERID) 0RLHERE
i, BERRE S AIRE, RETHRE, R0, B, REEE, RERE. R 5 TEEER.

HRGR: TR EAEFYREARANEE FYRERMHEET, EHMANEHE RIEERERLNY
BARERE; A5 FSEEARNTEE FEENREERISFYRARTEELEREE, MNELEHER
M EAMRKEFOARRENEL TR “BER" . “FH" .

Lo EHRHEFR, TEMBHANEBARRERE; PE—MHLNEEREEGRES, BE4EN
BHER, EEMAMEENELE; PENREERAWRERERE.

FMRHER, FRTESE T HRNERERBNEERE, HE—MEERRERA; FEMRE A
IR, WREREIHE; BEMIEH, HXNBEET R, EHEEEMURENE, EREETHENE
i

MREL: FEFERERNFEERNBLENRBERTEFERLRTEERS, XRAILNNERMER
FHSMEANMIMERNELERZ ., FEATEETHEEERN, AUERHERAFLNETHEFINTELE
BTEERHESR, TERAENE. FE, 0F, BRERSERNEZAT, ERNTEEWNHE: RIEM
B35, MRERKY, FHEFNTEERNRBLEXM+HEE, AEREERNBLEREERES TEEREE
K, ROENRHETFBEREERS, METENRBZT FBEREERR,

XER: REER. ENEE. AEBE. TS

(Bf: ) BREEFBEENETHEEANBEERSHAREREEER ( Geneva Emotional Music Scale,

GEMS-45) , frizEkt 45 ERIEHXD A 9 BEAFRIEL: F5% (wonder) , #% (transcendence) , &

gl

e

Z (tenderness ) , B& (nostalgia) , F# ( peacefulness) , HE (power) , REE (joyful activation ) ,
3K (tension ) f#&f5 (sadness ) o FEMEHEMBLEWIEY (FHERHFRIMELFENTHRHFR) HHARH
B RWARELIN, EGEMS-9HERERBE P, PHERELTREBHFR ML “BHR” | “FHE”
HERBEEERMBELM . REERSHE, NUEFHRABLIERHEET _HEELBRERNELE,



—3 D » \J 4%—» /\ JL‘»
TGS 5 R0 WES
LAhE HBEE (ks )
1 P4 R2ET R¥be, HIK, 400715
2 KRR L, HJE, 400715, 9151636@qq.com

MAEBFR: REUsinBHOERET—BIEEERE, SROMEENNENESFEIATRATRER
BHERHESRIRTSEENS FESRI—N, MEFRENTRANES TERERRSETNEER, &
FMERREENNER. WEHSBSNRRSSNFENES, b, TRAAESSESFL S FEENES
AZ, MEmAENTHEESSFEPEIEEYN, NSRETHRE, TERSLSE FNERRESH, Mixt

ERVEMBNESRNETESENTER, FHBRMEER; TERAT, EENMEST S MEBE %
—EHLERAME, B RIEEEESN, AMEERRERSMEEREX MO — N EEEES, A%
BRI MR M ME S S NF SR T E SRR, RIETRREEREE, AMBREEETALYE, 8
TRAARESROMEETEANE R RT, TERRFNSEMMEOEEER, BMEEEERRESMTE
FHRFERSERE, AFRETEIHBERSMAREERHTR, FISFHEAS. AMSASHE REL
AT

MAEBH: sHAXNSFASHUBEEZHE, RIUREFNERZ —NWHER2ETANBL~EY
e, FEITEARRTERENARARER (BIMAE. SHER ) BTMEHNBEEXNRETFEESR.

FiE: IYHARHOFE-FAZRAMERLR, BB HIRMBIFERRR A ERROFLE, &
KEMBFEAE, REVTELSHETENEER, SERXETRMEREN, EHTEMHBLERNEE; BER
ER FA85bpm, WA E, EFEMN . M=HAHTH; EEFATEH, NESEXWTREFEFTRE, WKE
EEMEHRTEN, SEZH. SRBAFRMERIEGHFREHNTHARSTEME, NTHAESATEMR, =
WS BB AESA A EMEE20E, TEESETANBRTHTEREERESTHBRHMEMLE—
B, REMHESHHMEEITEES N, EFRNFHARTEHSHRL10ZEAERXNKBHME HifHESE, R
REHRTAEESE (EPQ) —BRBMIETTRMHIXBITIFE, ZRASETEERAZ, RAERFNEENNE,

EXIRER A4 ( MZREEFTEMR. DTRESATEM R, N=HEEFEM RN =aRERTEN
#) X2 (SMatE, e ) BEXE, RITARXETRRSMEXN MEBEERNZE, UERTRARERRES
MMEREEEGERN, BELTESR

SR 1 mEomESHEYE, NOHESAAETS. NSHBSHETSERMRIESEE MM E
IS, EPNTHESAAELTENEMEENREERERTEMAFHEBTEIRT;

QMU=HEEFETRAMME. N HESITIAETIYRRFFL NG AMESE, BUN=AESAHE
TR IR

BHEHFBNTREBFLNMEMNERESE, BEFAHTENTIEBFRNMMNAMNLESE; DoHTHEEBSE
RHAWEMEE, N_HTSEBFLRLAHRELE;

ASMIE AR R EN = ARSAETEAEME. NPT EHNEREERTSMNTHTER, BEFED
ZLHHMEETIIYETHERN AR, EEMKFL, AHARKKTSERRBEESR.

Fi: FHFREWIMEBLFREVERSMARASEE—ENEXY, TERSHINNRE, Ehm
THESHETRREBRABREFLHANERRESE, DZAESTAETERBERABEEFRFRNAEEE,
HFEAVERSHAESTHELETHESHRIBENZNERE; ABERNEIREAEE, AEHRSTERS
WZEERAEAREE, BETD LE-—ENER

RGBT A 2R B R BE 5

L ES T W)
PR35 R YEbe, HE, 400700
PEE KA S IREBE, S, 400700, 751699469 @ qq.com

—. \RE=:

AbelesFiPorterfE 19784 E— kiR H T % F REMM KBTS, s, KSMISWANSRAS
“ERL SRIRE; K&, MES. BESHAANETR ML 1RE; ARSI
], REEXE “HHEE" WHTELRRT, 20014F, FEBSALMETHTEEHEREHEBER
RAEEVBNEIZENS, EURFE. SRURITEFENGEEL, BEURTATL4; MERETRSE
WIS E, KENBBESTEE, D NE (CHRNRKNABTERNE REEBROLOPN) —H 5 ER
SHARIAR, WEMAN AR TEBRLENS EHEEN, RHABA MRS TEM AN,
TRHRT S HIENNE G HAEE . XIS TR R KA, FEN S AR
HIFR R “HG7 o WRREN - HERKES LEEL—NAENS? NREE, BRAARESHT =4
FUEED Rt BTSRRI —HH5,

—. xE®:

REAEE W — A RS S AR FE LN & R A £ R E.

=, RFE:

SIS B A R AT A0SR T BUERL) I 0 EEAHA B BRI AR ik SC-IAT RBMBHRTIE 6
A, BRURTH. RE. MG, 9%, FEEGRSE. PEAZFE, EEEERE 6 1, HREWER. B, B
B ER. BUR. 4E. AEEEIE 64, HRRER, B, RE. WK BE. B,

LI —RABEAEEBENER(SCIAT), HAEpimeE WA, Wik HEBFEUKSE0R, WEE
REEprime HFNEREMMMERE, SRAFBHER, S—BHEHH 244 5SIM48A R, WE1,

aR N R R
EREE HUET

1 2 53 EAUREA-EREE Rt

2 48 W% ERSEE-BiREE LRI

T R 4B iiE

4 a8 s EftE& AR - S

E1 SC-IAT ZHit#E

KWZRA 2 (R 8. MRE) x2 (FEEB: B, ) HXEET, WIKAEFREUXRFE
60%, EEtRERKEEFILRFAM ZATNMEZRRERE R RAIRABE LB R BENIRAIER



M, MREHR:

1. KE—EX

LW —HRERESH TR E (662.85 ms ) B&E S FHEAESHFHRMAAE (634.73ms ) , ZHgik
ERREMINEESHRMAENXR, EREMNRER, HAKKN ZHAFEEREAEEE ESKBHRES
B, (p=0.04<0.05)

2. KT HER

MERBEREERFRBEENEBE LHBIT5%, WIRIT/NMEEFENEG. ENFREBETA
98.4%; M_HHEEMEGREAEBERIZ100%, N _HEENERFEE6.7%, EERERFEEGHNERAE
A, HINERSZ_PEERNAEREES, ER-_HNSEHMEENTEEEKESERGN RN, EESRFSER
HERRERN, HlERZIMEREETEHEREES, MEENSTRILZHNIEEERKETERNER.

BERERE, MEBANENRBEREEL79, EEUS T HANERBEEREELI21, MASHBEER
E#£EAH0.58, AEEFHRERBEANTRFEN, HIXAANMEBTEAURAERBELNRES T8,
p=0.004<0.05, —HAAKIEGIEEEREES.48, ZEREZEMS T/ IMEENEGIBEEREE4.27, p<0.001, FHE
GIREREEERN1.20, EEEERKGBENTRFER, SHiXIAAZHEETURABGEZNRES T/MR
£

R, HREiL

1VEFRTUHRAN ZHAEENRZIHRN R, TN FEARKEMNEHERESDEBEN M, #HALHERE
REFEN ZHARZEAEEE ESBRBHNNERESE,

BRELEREP, REAHTRERIEBCH _AEFEEZIRNSK, XMFENSE, HEoBEREBRPBRE,
MIFENRFEE WS EERN, ATHESXUNESEM~EZRNEK, EEFESYSEEHEENZIRNSRA
HitEiE, UM REEREUHIRERRT—EEEN —HRETREIGAUBEENANBRSE, BEIXEMEZNH
o ERABREBILIANALGANZH THIXNFEFAXREYHAFNZRNEPEEARYE, #MIEENHFE
MBI R ENFEF BEEENZIRN S, NTENME EEESARARNSEITN . IAEREERS,
MIARSEIREXN —HEREBEE LFENREE,

B, RERZHBHARRER T MM ZHREEREHMEELE LS ABHZIREDSRIE?

2R MR R E—HERB X, TR _RAMREMEATLE, BT ZHFNMMEENTRETSN, &F
FIHEXLXTE, ANMEHEE: 8. MEETFTUEBHNRAEHSEGATMELE, ERIAEREREERE
B, #iX T MREFRILZHATEEERNERBERMN, ERAEEREGEEFEMN, MOTFIHFELMME
ETRAERNEGRERN, T, ERAMINZHERZFE LWZIRNKEEA—HNE R, XHERR
B, ZHNEERMMUEKAMEESR, BB ERMEHBEERANKBERYE, ERXB _HhEHEER -
HEEHRSHIEFTREUHKT ZARLFEE LFEZRDKNERE, Xf2HTIEFRELHIKTFEN ZHES
ZEEZIRAOERIE, MREFALBEINBYHHKREER, AR, EREEIFHNN. BENEGISIL6E
Fo UAREFREUHAR _PFRETRAAMBE XSG EXM DT, MLBFEHAXERSE
RIS REER, FIAX 8 ERIEEE EHARZREN SR,

SHIXX — MR R EERB B LI B X,

mEHSFEBEARXERES, FEFNEFAR, MIXENRNES, BRXEELMTH, FFUFHEELR
SHEHHINNAR, EXRPIZEXIEYNFAAEEZRFR, AAMEE, IFXRSEFHHTERL
B, BAREXNEMERTA, XEBEXMREESHLLETH,

NEFEEREST, EHSXHERD, KITBEEHSF I SHSBURGHEPFEEUSEENEH
B, URERERRFARBERZAFENARDR, —7E, BERNEREM. ERYERHEREKRSFN
RRMERRD, H—7H, BERMGREL, FRRFHUEENEROIMIZIER XEFREUH AR,
HARDEFRAE R, WERREHERAMIAURZAZLHFS], N ZHINREREEE_AEBNRRME
(ZRBA) FERMIARF, (ZRBA) SERPEREINEE, RAEERELARN —AERERIE
REEPHERINA, RS AEZ RIS RMEEFME, AAMEZEMRMETIFEER ZREMIIXI
&, TEREA, BT, MTHMIRM TRUE -AZREZHNE EERIULERPEERHTTEN,

ZLEPmR, AARBEIXBBTRT AMINZAREARELE ESERBHNESERERERE, FZAMNT
MEHENRZHXGRERKARSR, TR _AFEENZRINSR, EFN TR -AHNENEFEFEHRANES
SR, AR ERKERE RN,



Bk 8%

BT A E AR N D Y 55 )
(%*ED"EIX‘ (i ‘L‘JL;\B s HR
%)L
FHEMIZERFETREZ, FHB, 330063, 451168264@qq.com
MAES: mesnErsEs. MENER, ANZRLEEEIREEAERMNARDS ., MmiEE

W

AMREFERFESH, RRNFEARIHRREZ—,

MEEM: e \aTFootrenTEMtSBERNTNE, MTSSHAIOEFEREEEE, &0

WA AFE B2 F NER FER IR, REMNESEFNEXINE,

Bk

(=) AE%: EEELAERENRERMMFEN/LNTZESIEE, RAES, BEFRE, BEFAXMNE

HITENHARS T, NMFHER,

(Z) XBHARZE: EFBBIARENFRAARNE R, REGEIRBARITHN, NAMBHLEL,

BR: cBE—#250mEY, TUNENEARSSSBLMIAED, SHOFS; SHSEARIER

EEERFAZEARMNMERESR, NTEREESBARMETNFESEEL; ERAFEFNIERE, (LUK
RHEESE, MENAZSPITESEZARMNMES, iLHEMHETERFESH, BT RERLRMUE, HRAH

52F NERNZTRFM, SmTAEANZEN], EEEHNIZMTATSMMER. FAFHHEFRKS.

Zif: mmMitESHEEAMATSBY hRERNAEEMAN—NEHE,



»— —a A
TR s 3 D as 2 2 BRI O BRES Bl
W% FEE (WiMES)
LAERARE KM ALOMY R, Jbyd, 100048
1AL AR E B 0P, dbst, 100048, 13521531556@163.com
MAEES: RERESAENWE, REEFSSHAENEAbARZAARNEE, FLEFH
MEREDROSHRES, BHEDREES T NEBRSNKE, AXSHXT, TRELATEHRRE
MEEFE, MEDRENERNEMBEFEEANABNHNBEOESTEE HXE, ARRBESRE
EHENPNELHRHRTRE, HRTEEENOEBKRE,

MEBR: sAsFESHETENIHRER, RMESRESHRNRE, FiE—SomESm
),

Bk xmarhs, BEhEOR, SAPTMEEHELER,; BESWIE, X5 E0HEETHRET
m, FAE W ME ROES IR ETEEON, RHATERER,

ZR: W)NSFESHEHRERANHERE, TETHASANE: EHE. EHHURED
Bo EMMMEREELHENENRBFNE, EHREFANSERS, ADHE, SHERTEER, £
BELERE, REEZKTNEE, URE—ERENDPIENNEREDEDRRIESEDTE, &
HRNEREERLAHEDRE BRI HARERS, ERES, URRSEHREEEEERE, AaT
ERE—EFHEMEFENFAOLEALHE, HTHEREROATY, —EHESERIEELELRS
EAEF. EHENERSIENERARERENHES, B3 RERUMN L BE £ HORBMES LR SR
B5ER AT LU T & 5 SR 7 Bh A A IR B AR

(2) EFRTUMUTEAFEREHEA=EHME: T, REURKA, TENERAFEFEESER
BEREHBEEMDETENES, B, MERREREDIERANS IO TRASERRESER, 5
ERFEABNERARSER, O, ERSFEASHSTEAFNER; TESEDFELEANIR
SEFR, G, EEREBEFERNEEESF, ANERSAETRANENTE R ESENIER, HEN
EREFREREUENZASHENEUETNERITEFEHBRE. BRAR. FRXSETRANE

T, EHEAFENS, 8. PEHSMBERS, KAMOENENEEET RIS EMBEENEN.
Zif: sFESHEYTMEIROEMNEMEISETFESTE, REMKANEHROBLRE
FERAY., SREFYE, HEURKAMNEHROOE, £EFEBANEN, MXMERTUETE
EHMRE, BHEHRESHHE—INBAENEZEACHOERS, WAFEASHEANLR, &

A

HNEEHRBAHOCETUANBRSERYMESIRANTRRA, EEATUBEBTRITERUEZRENRE
AHARBEURBANENRFENRBEEFESHRLE-—PTREFNELRRT, NIRIEEZHRERHHIE
BRI,

A

o AL 25 Wk X E D AR AT b 11 55
SR sk AY CailfES )
1 H SR 22D PIERE, Hat, 210097
2 P RIRER A D PARE, FA R, 210097, jinger_psy@163.com

HESBENNBTPETANEMUENARESTEEFERNELSEN (NI NTHER, FHERHE)
TRAEMEN L, BEEMRRARNARBIROIEZFNE, AREFHEEIFLSENFINEFELSTMBF D
FETANBIRFM, FHITTHEXHTR,

HEIEABSTERN—MBEREES, WARITHEEEZX N, AFTHARUA—MFIER HEILESRE, KIT
TEMSTHB T ME XA, BERMEBREATMNELCSITATEER. EERRER, FHSTHSRE

HEDERFELSITH, ABEDEDENHEETA, ARBNRASHAEREFHSWTHFRZWE D EIT
ARLDENLE], #E—HIIE T — S SIIRE NI,

KRAREEH# —TEBRARALRBENFELSTEN T D EIT AN, URIRFEES B EEPENE
M B35, MEBSEHRMER. FH8. Mg, XUESSEREEETRAENEALRESZEENLDE,; BEE
EFREXMIANHENE TR, B RELSTAELMBHHEXZEEMS, AFTSTEITIT AN MR
HEEERMIEDE,

WrFet ) L3 o SRR O BRI PE LRI i S8
P20 1O (b SHFrRAW

B AE
PO SR PP S SR 2 E &, WA, email:489443302@qq.com
PO SRFPE S SR B E &, WKAD, email:464128890@ qq.com

MAT=: ZELEBHEH2016M (FRNELEEDRERE) BARDRELRBRENS LS
&, EIANE—ESEGBEFEN—IHENERLERE, EEETFEASKSFLERENERRE, SR
BAGERRERN, HREFBRATE, LESTNERER, BRTS. XEXE THEHNZE TR ERR
AT S4EMTENEL S, EHRTSERNITALS, 8. DESMIFELASHAR, SHITENATRS
BREVERSNER, BT ENEMERENIRTSERN, LEHMTRIECERZNTNELEERN,

Tk RS HE R TN REN S EMEIRES,

MABM: gEmYtAMALEK, XFRRILELEEEZRNZEALZFNEEEN. HEREDH
HERBOEEIR, H—SRPTRILESFLENLRE, INEEEELTUEHNTARAN, GRUZHEN
DEMINHEEEAHNEE, WESEEEREROEERERETRIT? #EETLLEEH TIFEIL
ENOBER? HEBHERERETH (%) $MTHETANTEAL? X—RIIZTRRNDTELEELD
BT —— T, CEMTENHEENSESHE FYENEEY, BIeMTERER, BEMEHEFLE
£ REBMRHER,



ik xmEik. SEmE. Bk

R EeETHERTRICESHEESIELUSRERMRZFRRARSHLSNE, MERERE
B, EFARRAEPRIAER X TEILERNRZHIT OEITARMBERE, RF (MRILEFREF
WRAESRE) PALERERENAETWRILEMNEHRHNASE, WRETREOERSHFEIIT,

ZiR: EULEMALEEN, WRIESFEENOBITZEXEE, XURRNEHE FYS RN —
¥, EREAMTEILEFFYEER TR REOERSX —FEHNEE.

O 1R 25 20 X W 22 BE & 58 1 BF 58
i

WAL A 5 R 2Eke, JE5E, 100048,1060185086 @ qq.com

MAEER: LEEI2BIHNOEE, 8%, FHTEESRONE, EXRBER—RIIEREWHN
DEERE, MEESINANE, SRASFSVHR, RIMZRAOEEINBETE, EHAAKREFSR, it
MBSO E A ZEIMERE,

F BRI (ERADE0E) BhiRs, MESEIREEGTIEHIBIMS. #E, ¥FLEMNS
RREHTERES, RSNGRERTENEST, EXNTREBSEMEHNE, NTHIESEHREEE
EHIBE N TR, ERSNGHEREZES, 50GEIMIIGHTEXR, MuphyZ NEELI, 0% % EER
EEFHEATEMESIGE, Hh, 97%E3RINGXFIGI 010 RIERIRGR; 94% I A B4 7E
A S R R S, Hoh, 0%MHERESRINGEHBELA, —FERETHS, ERTERER, £
HIEHRNRGRE, EEEMEFEH. AEIDEDERS, EEFIERLE, GREEAN ORI THENRE
BE LSRR, MEARPNTRMHEESR, SSGSRIERSNAREERE—, hiiZEA, R
BEEHES, FIEEXRY, ETMBEMEEITURESRREENEAEE,

DMRGSHEARREES, EEAKAAOEEIMERREENOESFEURESTEPOOE, £EEH
SEEBENTRIER, ERSAER, BSRIGEE, REFEES, BIERONERS, AABMEESIE
AEISRMOMES TR, ZRCBESNIRESINYREAER, tEETXETSEHELTEHRTOE
HIRERFENE FEE,

NS, ASYABEGEENOCEESINNS, E2E—ESBNMEEINESR, tEK, 2464 ANEE
WRBRY, ATERHEATEE—HRENLMESEINTER, BHEFEVHAEESHRMNER T,

MEBM: BdFRogss, ESFRER, TREEER, SER. TEREHLHEBRROEHE
=, EERMELTET, ERELATRNERR, ENHESNRNFN, BIMAED, BEEFEERL,

MAEFE: =E=wEHTREE, SAN. ATUNEE—ISREE, MHFREHTREMNREIC
R, VERE, RAFREEESNIENFREHTRERS, SEMFEARTRNSHIE, Biditsmn
BB 34T A USROS (5]

MAELER: sFx3E2RA0EEI5SRATEIALLKREAER, EEEINERELTRNER
B, HBEAKHERED, MARAHNE; S BHEFREERTES AR, CEURALFEERENY
M, FRABE,

MALIL: ErsEEgnERNOEES, ERTERRESESA LNEER, EREREEET
MRACEESHITES, SEFRREENESRHERESMRE,

&% ik

(1158 2B O EESAM] AL JERUASE A 52 i AR#t. 1988,

[P1ZE/NE. FRIAMSOEMLI A, TARTEKZF AR E.2017.

BIAtE. EREEF S5 OEMRFEM]. LiE: LiEFERHMRE.2005.

(A% EH $iE. (RMIGHHS, BELRESWRGE: TRSHH) [J] 2R E2E.2001.(5):76-80.

‘-

1 34

IR

EOR USRI & ia 2)) S

g kg
1 R E2EBEF AR, LRI, 430079

ERINGR—TEEMEERAARTENIRST, B1993FRauscherFE ARE T E RN A % B0
“EFLEREIRL SR, FEENIMAREXMNFRINERFTRENHR, Ed, FRIINGEGTEHHHIEZAZE
THEZ, BE3illg. EFHOEFETBHEENXE, AMRBEXHARE, L “FRIIE” . “KFiE
Zh” . “Musical training” . Sport” . “Physical exercise” HXEiFMHITXEHILE, WEE. BREMEXETPH
%, MEWERNEEFT ST R EITERITM,

ERBH—EMER, TEUFRIINGT—RIEZZEEN . EFNGHRAIARAE, HERKEIERTH R
ZHTH, FINERNEGNEHREE. WE. REENGINMENHE —ENRRKLL, FEH, FRIINGTES
ATFHEBEHRANBGEEEZEETRUNRRTZ, BESIHEES . HBEEHPEEFENEERS. BEEX—GUF
MR RBHESE, HRNTRHRN, BORAREARE—SHRTERNEGEFREE. FEFEHOEFTE
KA. BMRRE, SRS RBRSENRNRKES, MEEFSH, EEBREEINR., ERTREHTRET
EHRNERTE, BNEIREZEPRNESEE. AZ2BBEHHAERER, BRiItz, BHFSEsIE
FHBETINNHEOCEZHRER, FANERNGHENHEVNFIRAAR, ESEHHRH, FITE R
R, MEFERIISGHNMEXELR, AREREFFENZXNTEHNARTZE, GO TEFHTHENL
BEREFTEHTE. S 0EEFTEMNERNESS ANE

KB BRIGER; FEEHLES

BRI PR A N B Bt ity il FH %
xR CilifEs )
PO G RE R 2 D PR2ERE , AR, 610011, 782561458 @qq.com

MAES: \FENSEMENEEARDS, BERUNAEEEAREN MEFEE—CHRE, K2
BAMENZEFIE M ST ERMERE, EX—BTRES, ATHLACNTAMERRENNT, X—
R AMETE IS S PSR MER, RIFMARERGREE SO EEEERREN, AFRERR RNk ZE S
EEEEEREMN, ARENERBERAAZECEAENEEERZ—; B, MIHEBRASE ATRENEIZE
DEEESE TEENERENTEEEEMRNEZTAE, MaFTEEERSBR. EAK. st
A, WHERE S AT IERPE. SRTH. AEBETR. RRETFEEDH,

MR BB : AHRETFERTENAEE RS RERTREEBEHTRT

Fik: BEMEEAEEARESHIVRETH, THEAEEARSMEEMASECEEROSN, BiRE
R FRASE A RSN BROMRE, FELHESRERET. BUEXERATNIGEERERAEF=
M RIATT RS BIN A 224 A BRIE R R 1T T RO R

LR EERITAEBEASERMES TR, ERtRMAEE, MEASENERS SR, BARGS
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The Effects of Repeated Exposure on Liking for
Music during Arithmetic Calculation: An EEG study

Linxiang Yangl, Xiang Lil, Changxin Zhang1*
1 Key Laboratory of Speech and Hearing Science, East China
Normal University, Shanghai, 200062. Email: changxin_zhang@126.com

Background

We listen to music incidentally in many different contexts, such as when we read a book in a caf é, eat in a
restaurant or go out to buy groceries. Some studies shows that we prefer familiar over unfamiliar music, but we are
unaware of this bias. According to the mere exposure effect, emotional appraisal is modulated by experience. As such,
liking for unfamiliar pieces typically increases as a function of exposure. However, our experience tells us that
increases in liking as a function of exposure cannot be the whole story. Listeners often come to dislike music when they
have heard repeatedly.

Previous behavioral studies found that when participants were required to listen attentively to music excerpts in
the focused listening condition, liking ratings for happy- and sad-sounding music were an inverted U-shaped
function of exposure, with initial increases in liking (after 2 exposures) followed by decreases (after 8 or 32 exposures).
When listeners were asked to perform mental tasks (i.e. count the number of times they heard a word) in the
incidental condition, liking ratings increased linearly as a function of exposure unconsciously. However, since the
music presented in that study was either happy or sad, it is unknown whether the emotion of the music itself
influenced the liking rate. In addition, the familiarity of the music was not controlled. Given that the background
music in our daily life can be unfamiliar and non—emotional, it would be interesting to understand how repeated
exposure to unfamiliar and neutral music influences listeners' emotional appraisal and their performance of the
mental task using both behavioral and Electroencephalogram (EEG) methods.

Aims

In the present study, we aimed to investigate whether repeated exposure of unfamiliar and neutral music would
increase the liking rate of the music or not, and also whether repeated exposure of neutral music as background sound
would influence arithmetic performance. It has been found that liking rate of music is positively correlated with
frontal midline (Fm) theta and alpha power. As such, we are interested in the relationship between repeated exposure

on liking for music and the corresponding Fm theta and alpha power.

Method

Participants

We recruited eight healthy participants, aged from 19 to 25, without either special musical education or
arithmetic training. We performed a pre—screening test to determine the eligible participants before the experiment.
The participants' affective state at the beginning of the experiment was measured using the Positive and Negative

Affect Schedule (PANAS).

Material & Procedure

We selected six neutral-emotion classical music excerpts with 30-second length based on a pre—experimental
online survey. The repeated frequency of each six-music excerpt was ten, five, two, one, one and one, respectively.

Participants were required to do a series of arithmetic task, while the selected music excerpt was playing.

There was an initial exposure phase for six music excerpt that required familiarity (familiar/unfamiliar/not sure)
and liking ratings, respectively, to make sure that they were unfamiliar with our selected music excerpt. In the
exposure phase, there were 20 pieces of presentations in total, and they were presented in random order. During each
30-second music listening, participants' goal was to perform simple arithmetic calculations (i.e. 25+14-28 = __ ), and
they clicked the mouse to choose the correct answer from three options. After each presentation, there was a short
questionnaire with six questions: 1. Please rate the difficulty level of the questions that you just answered; 2. Please
rate the disturbance level of the background music that just played; 3. Please rate how much you like the background
music that just played; 4. Please rate your confidence level; 5. What is your current mood?; 6. Please rate the level of
your current mood. The ratings were on a 10—point scale (1= not at all, 10=extremely). In the last exposure phase,
participants listened to the six music excerpt without arithmetic task and were required familiarity and liking ratings,

respectively.

EEG

EEG signals were recorded from a 64—channel cap. We analyzed the power changes in electrodes over the Fm
locations, including frontal (FZ), mid—frontal (FCZ) and central (CZ). Spectral powers features were extracted at

alpha and theta brain rhythms.
Results

Participants rated almost all of six music excerpt as unfamiliar after music exposure, even for the most repeated
piece (10 times). The ten—time—repeated music excerpt was rated as less pleasant compared with its first presentation.
This decreased liking rate was closely related to negative emotional appraisal (changing from happiness to
sadness/fear/anger), as well as a decline in arithmetic performance. As such, changes in liking for music and expressed
mood as a function of exposure was independent of changes in the emotional valence of the music stimuli. EEG data
indicated that alpha and theta power over mid—frontal electrodes (Fz, FCz and CZ) decreased during the last music

exposure versus first exposure.

Conclusions

We examined liking for neutral music as a function of exposure, which varied in the number of displays, and
analyzed brain activity by using EEG during arithmetic calculation. Our results support earlier related reports on
brain wave variation by manipulating levels of liking for music appraisal. The alpha power and theta power at Fm
(Fz, FCz and Cz) locations were closely related to the valence of perceived emotions and attentional functions. The
liking for the selected neutral music was influenced by the number of exposures. More importantly, we found repeated
unfamiliar neutral music can decrease music enjoyment during arithmetic task, meanwhile the arithmetic
performance was impaired. Specifically, during the last exposure of neutral music, the decrease in alpha power
indicate that participant vigilance and attention level was high; the decrease in theta shows that participants'
concentration level increased. Together with behavioral data, we suggest that changes of alpha and theta bands at Fm
location can be modulated by emotional valence, expressed mood rating of music stimuli, and arithmetic performance.
That is, even though listeners do not focus on neutral and unfamiliar background music, they tend to enjoy less of the
repeated music and perform worse on arithmetic task. We found a double—-lose effect here.

Presentation type: poster presentation.
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