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Abstract

The present study aimed to investigate whether the chorus and dance training experience ac-
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quired in community’s senior college has a positive impact on the working memory ability of the
elderly. N-back paradigm was adopted to investigate the character of the working memory of the
elderly with or without music related training experience compared to their young counterparts.
The results showed that the performance in reaction speed and accuracy rate of all subjects were
significantly worse on the 2-back task than that on the 1-back task. Under the two task difficulty
conditions, the elderly performed significantly worse in reaction speed and accuracy rate than
that of their young counterparts. The working memory accuracy rate of the elderly with music re-
lated training experience was significantly higher than that of the elderly without such experience.
The results showed that aging could lead to the decline of working memory ability, but music re-
lated training experience could slow down the decline of working memory ability caused by aging
to a certain extent, but this effect is only reflected in the accuracy.
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1. 5|8

BEE R IR, AR B 45 MR D RE I TR Ak o B2 (1) R0 25 A4 AR A B A R 2K J5 A
JRIZE S, TR0 P X A R O, i = TR AR S NS A, DRe B RER BRI
IR b, 1, 1842 S50, I TR RS, ORI AR 2, ST RE IS, N A BE /A8 2555 (Nordahl
et al., 2006; Wang et al., 2020; Waters, Sawyer, & Gansler, 2018). BT H 8 i JC S A1 IT & FE A E IR AT
PRSI 1 7735, T BLIX S0 I AR AE 2 4R BRI AR 55 i KT E 1) S 4, DR Rt 2 7 R R B & 1 7 v,
DLHAEC AT DAORFF (g,  JES AR AHOC N AR . TEALL ISR A, IR EZEZ TN LR
SNRIEEIR M R 2R, A A TR B 4E R 2 N LIRS 2T .

TAE1E1Z(working memory) @ A7 A EA RIICIZ RS, R TS BB AAE T 0L $EEEE
(Baddeley, 1992a, 1992b), SiiAR R R %Y. (A ITAEILIZAE )1 R 3 — 52 [ 1 BoR BE 58 3 K
T H IR . AR S 30104238 3 (running memory task or letter memory task) ™5 28 B N (S35 4E 0%
22.8 LA SCEFE NCEEIFERS 65.4 2% il IITH B EIZRE DT, S8R KM, M8 BN 6 AN, &
FANEFERAPRSGLEZZES, JIRICHEAN 12 MHHKN, ZFANNRSEZHKT 5 A (Linden,
Brédart, & Beerten, 1994), X Ui BHAH bLF AR T B F14Z, AR ICAZ B8 J1 B 25 5 52 B S8 2 AL I 520
T B TIEEL 18 £ 85 X B/ BTN R, SR AN T FEMN,  IRAAR M P S AR e AZ R
R, KRBTS0 12T % (Digit Updating task). fR¥FIE BT %5 (Keep Track task), % FERHTT %%
(Matrix Updating task)™5 $<4F 8 (1 39 KO0 =M e /) 22 1R U FEM (Chen & Li, 2007). 45 R F B TAEICIZRE I BE
ERS IR 2 IR o (HR AR I K IR AN SR AT RIS ], MR IR K AT A 58 K AT 2B M (Herholz &
Zatorre, 2012), FIREAME R FELERR A 10 B LR BRIl 254 2B BRI S5 F FI T &g

—ANE I SO, BARMERENIZAHA S G B n, @Bl B RIIGZ G, e
SRV ZE B R VB B RE X TR DA E MR TAEIEAZ A B FIS2M(Roman-Caballero, Arnedo, Trivifio, &
Lupiafiez, 2018; Escobar, Mussoi, & Silberer, 2020; Vuvan, Simon, Baker, Monzingo, & Elliott, 2020). EH & 5~
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LI & RA IR N TARAIZae 1wt s b, B RIS T-38A & R Ga ik, A&
SRINGREL A TR ZRe S s (F o7, MR, FE I, sk 2019). fELLZ AR 70T
RISLEG Y, BT RIS A8 SR S AE W S AR o 2 18] AR E A2 AT 55 DU e % nl Be 0 7 AR T2 4FE &
SRR, BEIEBEMICILES B, XWAE TR Z 7 (Grassi, Meneghetti, Toffalini, & Borella, 2018). #iHKIAIE
B RNZRR TR A NI TARICAZ A BN e . R R 2 B & AR 2R, X PR SR
[FIFE OS], an, G LE. FOFEMBEE R AMAHAT A 5 FRNEES, KIE R IIZRA A
TAEICIZ A {238 H (Nutley, Darki, & Klingberg, 2014). 5 W 7L 31 44 425238 3% SRR Z4E N (60~85
D GEAL 53 9 S5 RO 2R L AT AN E T Z2 I Sk, 7 =N A] AT TARICIZ VP JIZRAT. T334~
HEFMTH 6 NMHG. SXTHBAAALL, SCI02H 7708 BRI 56 (Trail Making Test) FE 7455 li(Digit
Symbol measures)J7 [ il 51 A & 3 I 55 (Bugos, Perlstein, McCrae, Brophy, & Bedenbaugh, 2007). H4MNE
WEFEIERL 63~80 & MM AN G, fEHATEET, TIERISE—RIINER)G, BN N\ SR
INZRAANE @ S e shH . FRRAREAT A 6 AN H AR M EER 2 /NI B L BR . S0 T PRSI ISR, %
g S IZ S AT NI 6 A H BRI IRERR 2 /N B BAT 5417512811 ZR(Rehfeld et al., 2018). YIZREE K
Ja R AR TR R I A 34701 & (voxel-based morphometry, VBM), 455 & Il 54% Se )@ & 15 20 AH LE,
Bk 53 B 22 1 KM X S (BRI R, T AR g 3l 5 J2) K BB RRSE I . NERE I 5T, PRI
R IR AR ZIS B, (HBA BRI 4R 2 R (Rehfeld et al., 2018).

IR IR SR B I, TR KIH(10 A DA L) Bl K I AR ReAH DS I ZRE N AR R A AR N
TARRZ = TR . BHAT, BTZ2FE ARG, REXFREFEREE, SRR ZENEGH
SPRIFE IR RS, XL F RA S BRI AR S IE . SRIEAI RS, RBBFEASINZE
ERFIRGE RACHE BRI T )RR IR RF 2R ], A NFAR M & SRR . B, ik
NIRRT KA R L LEA B2 T IZRm) & R K. ZBFENIEAT TARICIZERIE, X Rl T 248
S ARIRAT 1) SR AR DG E BRI ZRE I XA AT B A AR A2 2 75 RN RRURAE FH R AE 1S O o DL X
TR SR Py Rt e N AN 248 NI 52 2 75— B R E A8 % 5211 .

gi b, HRTMASTE 2 SE AR 1 IRAR SR T 2 T 20 A N B TAER A2 88 S 72 LR

VA, DA SIX PP it 4 N FNAE I NI 5200 2 5 2 — B0 W T 4Dl B e 52 0 R R 532 0 8 SR A %
WRRERFEFE NN TN R, DAER NN, HTHEREEANNZHERE, YCRHASZSE
oA R BT BR 1 Y N-back SIS O AR B A2 42 NI TAR L2 B8 7317l & (Kirchner, 1958), W70l
rh 2 B A A o) Bk N AR KR ) R AR AR ) SR A DG4 Pkt A N TARAZ s . BT
1-back 7£%5 %2 TAEICAZRE JI0 J& TR ME VUl , 2-back 14576 & TAE1CAZBE 77 W) J& v e J5E Y
DAL S 50 8 B P ME S MERE, L2 A FIHE S N ) TAR 2 e h S R B E SR . WHAUBRIA:
1) TERPMES M AT, SN TAECIZM S AR BB T 2EN; 2) A& RMERIEEJF
BN AR B IR B AN Eff 2 W T 0 AR RN GE TIER N 3) B R INLE T EFENTAE
AL T8 B A HERA 2 B A0 T I B SRR A P2 N

2. SEI§
2.1. #iRk

HIRMKINGSE IARFA 22 N(BAE 10 N), FREHE 18~22 %, “FHFER 19.86 + 0.834 %/, £
it 36 JEREE 1.5 NN IRFRUIZR,  BRE e RSN AT 22 /0 7 /NI B BB ZRs TE & AR A
KINGL T RZFEAE 20 N(BA 9 N), FERTEHE 21~24 &, FHIER 21.5 £ 0827 B . F RAHAFIAEL
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JIAZFN 24 N(BYE 10 N), FREHE 50~75 %, “FIFR 61.83 £ 6.670 &, 2 AN 10 4FLL F & fihs
RN, 22 NS NI =5 R 2 N 1A EE IS N SRR SRR I 2R, BRILZ AN, b1 S K
W FERER, BROGETES), RETEIMA K LA IR DU SRS IR K B R, SR>, 2 AR
Pi, 6 NANKREZD, 10 NRWIFET, 6 NA/NEET o fRNAETHZFEN 22 N5 10
N), FRTEH 52~72 &, PR 63.09 £4.994 &, 4 NAKREZETT, 10 NoAVIHETT, 8 NN
Ji, MBI RES, REATIATAT R E SIS, HFAERUMIER S wETRhE, RS
I3 8Esh . A RO AIRES R, S TiReIEs, (H2, 38 LZENEGEME, RHK
JE25, HRGOWRURE . HATRS IS RPN, 258 m01E F R E T IR, 78 o i AT AT B R 4
AT EATIR AR, IR 45 A5 B SR R AR VS FH A M

2.2, {(UESFCIE

SKIRAL AR N HERETCAS FL i, BT 60 Hz, 70#% 1366 x 768 13K . WL PNEIE 4 AH
BREEAAEZESE, HBBZHFE NN RIS RN T 252 23 RE RO RE L, DR AR =5 A R
HSEYREL. MR 9 18 3 x 3 IIETT RIUERBE . AANAKRE SR, 9 IR A b, BREIETEIR IR
BUE O MuE, HRB T HAKOAGERLE 1).

2.3. SEENEST

SR AL 2 (. T MR 5) x AERRHE 2 (e %4) x (TSR
2 (1, 2-back) IR A 5L B . s FUIAL T, SR AE BRI A By, (F 255 AR A i,
A A WAR R S AR

24. EMRREHRIZ

£ 1-back (E55 1, H5E, K9 MR/UEAR B R ATENELR I, S HaRBoR SCme, fApal B 2 54T
TEEamE, Ao PR R R A b, SRR A ZR R I PR AR . VR4
Fids, REEHEFRTIA “+7, “+7 2828500 ms, EWAHKE, B DG REAEARLEKE T
I A RS, $alHERICE ), Il A, 1R B, 500 ms (9 FEE
WoE, S ANUEAS E T B, g B S S N R, R R S AR R IR L N R
UM, BB, WAH B SE A E R R EME . PR T8 K AR,
—FHOAERT S B EIR A “A” 8, FERTE B A FERZ L7 8, HRyallie. % “A” i#
g “L” BB E N 11 £S5 RE SR ARE RN A, ol R R g5, I AW E
2ok, B 3 MR, SR 31 MR, AT St

£ 2-back (£S5, TARIBEEIE S 1-back £S5, R, Bl AW —ME =K, id
FEHARER R L5 =ADRA MBI, YOlH 2N S5 MR R EMA, KK, Pl
W 24 A L S AT SR 2 B A 2 AR TR 1 IR il 32 MR

3. GROh
3.1. ERMBERSH

1-back £, AR —MRIKGIR, 2-back (E55 PR EMRRALN S —. 8 Mk
Glkk. @RI 1.
HRWETZNW R, AESEEERN D, F(1,84)=79913, p<0.001, 7, =048, #id
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Figure 1. The example of visual working memory task

1. MR TARICIZES =B

£ 1-back %14 T B IERIZE 89.9% 2 2 =i T~ 2-back 25 TV IERAZE 77.6% . FRFHIE N RE, F(1,86)=
49334, p<0.001, 77, =0.365 . F4E NHIIEHIZE 90.2% 5834 i TEF NI IEMZE 77.3%. FRFHIEE FHH
KNG TIAEHHREE, F(1, 84) = 49334, p<0.001, 7, =0.077 . RSN, & FAKI
GRE I NBIERRZE 82.8% 2 i T o SRAHKC IR E 2 AR IERIZE 71.3%, p<0.001, HILE%R
FNBEL I ER N IEFRLREZER, p = 0997; G RHSNZGZFMER N IERZ 90.2%:5%
FZRETHEE RRINGLPZZENNIETHE 82.8%, p = 0.002, T35 RAHFINGL I HER NIERR
90.2%% & i T 5 SRARINGL TIHIEENIENIR 71.3%, p < 0.001. FERYRFAEAT 55 X5 A H AN 2
%, F(1,84)=6.995, p<001, 1, =0.07 . FHRINGH KA, FREA 1-back (E55 IEHZ 94.5% 8 & & T
2-back 1155 IE# R 85.8%, p <0.001, Z4E N 1-back {155 IEHIZR 85.1% %3 /5T 2-back (L5 IEHHIZR 69.1%,
p<0.001; £ 1-back 1£55 I, 8 ANMIERHFE 94.5% 5% 5 T ZEN 85.1%, p<0.001, 7 2-back 1£55 L,
RN IETZF 85.8% 3 H T ZHEN 69.1%, p < 0.001, Fo4x ERONFNAZ H AN AR Z(F < 1.052, p > 0.308).
Table 1. Descriptive statistics of working memory accuracy (%) of young and old subjects with or without music related

training experience

* 1. AREFAXNEERERMEFHRTEILIZERE MRS

155 HEFE ARG ZE i SRR IE n M SD
FEBRAN 22 94.55 2.69
7
ZEN 22 77.94 9.80
1-back
FRAN 20 94.40 226
H
ZEN 24 92.19 7.50
GRZIN 22 85.77 10.00
7
ZHEN 22 64.67 14.42
2-back
GRTYN 20 85.90 9.96
B
ZEN 24 73.50 14.33

3.2. RNESGRGH

TE SIS A3 Mk RE R, G B AR 43 N hnifE 22 DL R S NS BT 200 ms AR SRR, “E58 A 1-back
155 B BB N 3.05%, 2-back (T 45 B W BR TN 3.66% . Z4E N 1-back F£55 E4E H 5 3 N 3.43%, 2-back
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B RN 3.79%. R ILE 2.

Table 2. Descriptive statistics of working memory reaction time (ms) of young and old subjects with or without music re-
lated training experience

= 2. AXREFEXINEEHFRNEFHR TIECIZ R BB (ms)fiR g1t

1R 55 HE S RN RS RRE n M SD
FRAN 22 609 127
7
ZHEN 22 1653 648
1-back
" EEZIN 20 650 82
ZHEAN 24 1440 531
EXZIN 22 857 176
I
ZHEN 22 1889 597
2-back
“ FRA 20 828 146
ZEN 24 1848 454

GEEWETTZ ORI, 5L TR, F(1,84)=63.592, p<0.001, 7, =0431, HikE
1-back Z&1F R RIS 1088 ms i R T 2-back F&F N IR S 1355 ms. AR HFAE E RN 23, F(1, 84)
=139.426, p<0.001, 7, =0.624 . FEAMRRT 736 ms L3E T LHE NP 1707 ms. HARFRL
JSLAISE EAGNAS 2 (F < 3.205, p > 0.077)

4. Wit
BF U 5 SRAR S 2 AN TG 35 AR S R i 248 NN BF R 8, DL A AR, R

H N-back SE563 % 20 Nilid 2038 0 K #3318 RAH R (B8 DL BEER) I ZR 48 I 2 B0 24N
(A0 7 18] AR ICAZ A AR e, DA A A A & SR AR DGR e Pyt 4 e NN AR NI R2 i 2 75— B

AR TR, RS MR R TS, B NP IER A BOE T i G5 2 22 THER N, 38,
ERS IR KA R T TARICIZRE IR EE IR . WA R A B I(1)—2, 5 Gajewski, Hanisch, Falkenstein,
Thones, Wascher (2018)FIHF 745 R —34.

WA RKI, TTRRH & R RINGRE Pk e To & SFAHRNZRE 1 2 N AR L2 RS 8 e 2 22
THERN, RS RIS P2 E NAEPI P FE TAE 2RI 55 B IR 2025 5 T 63 SR A
KINGLPIEEN, U RAHCNGRE I FE— e B EXr 2 N TARCAZ B8 07 AR, F Hix
FRAR AR 2 e A 2> R FE AN FTTANE] o AR 2B St Db, KB ZE AR & 02 E S R XA DI Re L i B
IRAEBERI I ZENTEL, HEFE RFR XM MG HAT 2] 1 o4 A4 B 2R HE 1 SCRF(Alain et
al., 2019; Mansens, Deeg, & Comijs, 2017; Moussard, Bermudez, Alain, Tays, & Moreno, 2016). AHff 501 HX
FEIX AR 2 it GBI ZR A S SR BB ISR )22 N8 2 ORI O 5, 45 AR A & SR A 6
WIGRE P 22 NAEAR o0 23 8] AR ieAZ b1 )R 0 T I8 SRAH RN SR P a2 4E N o Il R A
WE, H—, BRMARHERNZGY RZ PR, flans ) G0E . SEIRHAREHE 225 2 — T2 B T
55, T BT RPN ER 1 22 AN X 2 8] 3E 4732 it (Moore, Schaefer, Bastin, Roberts, & Overy, 2014). {3
(1) 5 B T T B SR EN R 50 i 5 B Giltck, W fisshiihG, WNTiIHERMERFNLHE R KE
BRI, X — IR A ) T SR A (4 2K AR AR (Sutcliffe, Du, & Ruffman, 2020), H7FF5B5 KMk
IWHIThEE IR . Aok, BEIRMRIZM KEAMARRE T, g FERGEE T, PLAANHITE
IR o AN o I, 06 TR AR 52 % B RN 2H 5 SR AL BEAF i (1) 2R % 15 2 (Wan & Schlaug, 2010), Ff H [
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LR (conductor) B 1 75 EE5m F ) 2 (AR AR BE 77 SR IR0 25 4 « X AN 2R B 5 R i DL AR L2 %
PIFRSG, DI E vl PASCE N BARDIRGL . 38 =, AHLE T HAR AN AN ZRURAE, & SRR G ZREE 4 At
P(Sutcliffe et al., 2020). I HEAEX ZHERFESIME BRI LKL IEIEIIZREFNE L BT B O G
FEAEAR, AT AT REIRFFIIZR N 250 BR T RJEE REREA S SR NAEZ 24, BRI T, D
S S AT Be A B T3 2 N SRR RE IR I RSB RE LA S R RR NSRBI, AT — 2B (R #E A
G . 7o, IRZ 2N E RN R EREE, BRI AT ER AL T @ Sm itk 22 8 R L2,
SN EF), DL ER S ESCRE, JE2 SRS SRR, X AT AR AT 0O B B A BRI )
SO o IE A TR I, AH EE T AN ZE SR AR IO A0 N, T 23 AR 4 10 28 4 N T6] 2 K 1R 97 A2 (Miini-Mental State
Examination, MMSE)f3 73 80 4f, I H& I AR —FRNEER A R, 205023 R A 1024 N6 2k otk
AIHER 7 BE S (Mansky et al., 2020).

S B SRAHRINGR DA BAIE W 0] RE 22 245 NI TARICAZ A FRAE R, (B ANE BRI fe RRE e 12
Rt A B ARG SO o] — TR T SS, Hean, SRE8EEZE ] D /M R A i A
FJZ RN 2 TR R EHE (Bugos et al., 2007)0 SRTAT, IXFpppL nf SR AE YN ZRiF 1 E— S VE <o DRI, %
TEZENNNME, Mk H OGS RS RERAT I ZR, R R IES S, RIIZN
KAHEK, SEMBRT L. ST FRERMHSHA N i H R H LU AT 8 R A S H RE
IR L7890 2% FE T NI SRR DEaE, ISR RERE 7 #dt, MZET, 1hZBFEANERIEEK,
far i 5O B IE SN FIEE IR, OREE RN RE, AR & SR I ZREI LA AR T AT, T
B mr Pk & 45 AR AR 15 i & (Seinfeld, Figueroa, Ortiz-Gil, & Sanchez-Vives, 2013). FiLL, ZHEANLS
I X2 AR K 28 SRAH RECRE I GRS HAN AT SO BRI AR & A FRAR IR 52 i 1)

E, PARARKIAE LT RINAEERNG TR R A EER, SWRERQART. X
Vi RS SR AR RN ZR & o AR iR N 5 2 NI RE I AR o RS AR T 45 R SRR X B4R 5 R
FHICI A0 DL S SR I 2R 28 D0 28 4 NI 58 25 18] TAR 2 A BRI 2, (ELR X AR R 5 i AN R IAE
HERE b, AR RIS SRAH RN GRE ot 248 N S SO JEARE A, 25 R ARG A . 7
Gb, WFRWAFELTFAR, B, AN RRIERERNRE. B2, SIMEXEZFERFERZEN, K
SVERTT B, RAFARAE, MRz, BRAE. SEIRSEEAIAN, TSRk, K. BRSNS
3, H AT Feas R ICIEHERR N B SR DA 52X HA N F Dy R AR M o R RWIF 9T rp 75 80 i R
PRI FE BT R TE S A S RE I G0t 2 A N AR AZ R

B

K = B B T A SR A BRI I E (AC19007) 1 2 5 i S K 221 70 A BHE G138 5 4 10 B
(ysdyjs2019057)FR L 55 B 3 B U = B IMVE R 2 80E #320m, sk A 2 AR AL X, IRENX, =
J /N X AE B s R B A SR g B
E&WMAE

AR BT AR HE AR H (AC19007) R 2 5 IV A 22 AF 70 A4 BHE A1 37 3% 4 150 H
(ysdyjs2019057)Ffr B 1 R 2R
SE ik

Fl, MR, &R, KK (2019). fHRz 500 i 22 A AT DI RERIFE M. O BEZR, 51(9), 1040-1056.
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