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Abstract

The need for sound development and sustainable survival of human society can be met through
fabulous Industrial Design. For industrial designers, creative thinking leads to more divergent
thinking and a better variety of ideas in the design process, and it is an intrinsic motivation for
outputting innovative solutions. Positive music generates positive emotions, which in turn leads to
a degree of creative thinking. The creative thinking that positive music can bring about helps in-
dustrial designers to produce better design solutions, but much of the previous research has only
tested the creative thinking of music on abstract design or foundation design. The objects of crea-
tive thinking in industrial design are often more concrete and varied than those of abstract design
or foundation design, and industrial designers are more staged in their approach to design. In this
study, the SMI was combined with the stage-specific characteristics of industrial design, and the
researchers used the modified SMI to go deeply into the influence of positive music on the creative
thinking of designers in the three stages of the design process. The study found that the positive
impact of positive music on designers’ creative thinking in industrial design and Sustainable De-
sign is most evident in the problem-solving phase, which includes the draft design phase and the
detail optimised phase. Designers can take advantage of the positive effects of positive music dur-
ing these two phases of design, so that their creative thinking can be more active, and their inspi-
ration is more frequent. And it finally results in optimal design solutions.
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1. 518

NSy, TR v Im i) 2 A AR A A EE, DR 5% o S8 B b Gl N AT A2 7% 1]
[2] 3 3k B2 5 X B AT, Tl B Th 4 F kg 5 N 22 A 4d B R e AT 45 82 A4 7 (1) 75 22 [3] [4] [5].
Tolr BT 2 —Fp LU 2 N 2B 2 75 RO B B EAR N SCRI RSB [6], Bt i Rnr DL AR %S, m) LA
REY7]. Bl EgETT DAk N YRS T g, ki) A SR s n fg vy 20[7] [8]. BT EAXEF Tk
TH RN S, T BRI TS, TR 2 AR IR, 5
b, HAZFE9] [10]. B, —XKIEGLARMEN T —RINIPAF, HERSGHHE R, 2R
M FEARFRG IR S5 BRI . & AMUERIE 1 RS ROR, 142 m 1 WO R RS2 o Bl e ik 17 4
H 7 — R K F I RSB R 2 B e, R ik 959 R B T A4 RE R ¥ e 3 S5 RV Y [11]
XECAR TS BT 77 RIAE — e FEFE B XTSRRI ANt 2 1) R Rl 3 TR A [12] [13]. UbAk, S5H
fth 75 EE O YR AU R, TR T I 5 B0 = 4k A v 58 BRI i) @ AN R sk . LA Tolk i
THIM 225 A8 B BE R AR s A E AR 77 28, AT T7E S B AT vh 4 61 2 L4 2 B 9 M o i) R ) R
HEGe I R4 5 [14] [15].
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A V22 W FUAE F AR FE IR B T AN ] B R 30 ) R e A e, R B e R 2
BEHBINEEE . AR OIREE, A4 &G BRI 75 & 55 [16] [17]. & SR HH A iy
REWRIEAT BN NS B 2 —, EREANRA R ER T NG ZE[16]. & G s B 4E MR R %, i
T A e A A 15 SR T o B R R P A e () 7 2 —[18] [19]. ANRISE AL AR ] LA AS [F) R 1 4
SR JE N B R B P AR AN R R L (R B2 [20] 0 ARA )& AR 2 QI AR A U & AR AL . [RII, e AT AAN R
2R, HEABMN R LR3I [17]. FFFCREL, WA & R nT D= AR AR B 2, a0k TR g 3 B ik
THIMAE Bt B iR s b AT B B e [21] . AT A BT H UM H 58 2 6058 HL s it 77 2 [22]. 280,
T oA B R 1R 7T H TR T R O E PR, A SR B Tl B v R A ]
MR TS BN, Emily Frith BERuERE G BR @ ) H & P05 7= AR F8 R R GG I &, LA
SE | ZUE BN AT 35 SR A K B3 F7 #9540 [23] . Tilanka Chandrasekera M SMI £ FE 04 1 it f2 i
R BN B B4R [24]. Yunzi Xie 23 #1458 B 5% 26 Rt N IR ZE XTI 62 ) o) /A e il 72
HH R SR AR RO B B2 [25] o

N T W R T T IRAE B TH B o O 2 4R 52, FRATT 7% 0 v i R i )
PEHEAT P RALFI AL o BHE (SMI)BE VLR 7E SEU0 = 50 A mT DUV B (1 ) 3 L 4, B AT T DUAE i e
B 7 B AE Tk Wt o R rh = 5 Wi B B (1 B Rl [26] [27] [28]. RIS, Tk #tit F24_ 4t 7 —Fhil g2
B R G O R AR (0 Tk, Bl IR B T A IR A e AR B I R A S A AT DL ) B A ke i
W) 4 SMIFI T BT I B PR 2, I B W AR 3 AR I B TH T RS T (1 B 1H DT ZE SMI 1 (1)
ZE5E, BARVHRAG SR Tk BT BT B B4 e . SRRt TR R E T Rt
il 2 75 AT DR P AR 0 5 SRR IE InAd ATT iF) SMI AN B AR ATT 0 ) s S 4, AT B AT A Tk g v ik

.
2. MRIE A%
2.1. SCIo#iN &% AL

K EH WL TR 1) 20 A — A0 oy Sein S . XSl E P aesh 24 &, Hrp
— N, AR sAh, AT AR R Tl e, i EAERF AN, AT Sl
ERAMGHE T g— K, ETFaZEAET 5 5 Ha8im (=120 40, 120 455 505 150 [ 80%, AR
I ERR) . R, B T2 R T RIS T RE DD/ ARIE , 372 FAE BT A5 A i R4 22 57 mT DA B B B A
IR, B AT SR B S 77 i BT S I B BRI RO, BT DM AR A R 88 K BT & 30 B
SICHRE. EREPmAERZRRMRRERE, #ilE gL 4, B AEBEAN IR RE T
MU HE 2 & &, A AR

2.2. FERMHIER

TE H B MR SR Ie b, AN 1224 B LM 3Rk 5 20 Bt de e Sh 00 & 0k, A B T
APIEAT BB . FERESEE T B A A TR B e 1 H AR RIS 26 2 M dy, KRN R A S
B AR RGP DA 28 (6 4 v b I 2 Bl e i aim PR A, DAl A ) 4 ik L 17 2
TR 75 THD PR % 22 RO o [ R BR] A L 4% D b ARURKG 17 8 6o k3 4% 07 T R S /s, 0L B SR 4 5 T
JIt DLIX LG 155 25 1) 50 78 S BT IS A B TR . S H BRI 28 IR SR A B4 D9 “ Themes (From “Pirates
of the Caribbean”)” , 7EZ2 ik O iE BEXS M H ARTE 28 & A 20 [23] [24] [25]. 1E& SRR, B
A 2 DL IR BRI R OB Q0 52565 5, (56 FH 1 8 SR IR W e 4 72 KRN SHE4205 HAAL[29], X
W B SR 1 5 2 A TR A s PR B A BRI Be B ol i 119 IR 2, R B B MLk AT S50
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AT LUK 0 FEATLAE P S350 I i 6 0 15 28 WG £ 00 [ 38 55 AR [30] [31] [32] . RIS i HHLIK) B T
RE I P A Ji s Ol £ Aty PT RE 2 X S0 G A K A 5 o AR5 IRHRIAT S, B Ml A 2l BOR 5E
—iriE g BIPR, DU & RO 2. A AR SR LSO R B SC BRI AT e
JRXS B 28 B R 1%V R EAT U 1RO E a2 7 R B e 1 H AR 4
B4 BIFRRM LA P B3R, RIE SR 7 A5 2 (E N A2 8 [33] [34]. X HFiE 26 20 i A& %
w(AFEE). PROR B0 BF, B, R ke HAE RIRAPPER. gHlE B 0 2 5 ik
— AT DMRE A B TS KRB, 5 ARARF IRAY), HlE Kt Bk T A I7E 155 25 e B i
BT P I RS M5 R

2.3 SRR

BT Sg 7 =AM BOEAT: B iEg . TSR RN, A R B ZH IR B T AR A S
MR R ITE SRR A, oAl 1 Se a6 B PR — B

F—PrBoR RSB HE S I B, BRSO RN SR = I AR 2 AT ST A — AR IE S
W, JFE RS R AN R . L H RN T R R I B AR AT & RSB A T, AR
B S ERE IR TP, R, SCis P IfsREC T DUR #5761 oK RR B i HLAt A S5 A2 B 0 43¢
WEBLR T B, LRAEREA B RIATH, BUhEEINERE, Eals
SERBLE PR IR, 11— ERFFCHI[35]. Jik, B 7l AN AN AR, thith Hib
FERRATIB6]. BLhh, 28 memE St R A8 B Bodt AT

FESRIS R R — AN B $aX B G 8] sk SA Bt M, AT =08 fmt R E . 2%
FHIRSCHR, BETHE H e “ 2T BB 57 T Al A e A B IR & vt (R BRE BAR )7 RSB B 2L
N (i NBRER2E) Be vt AN AT RPERAE A AP O T AR B TH T B B, 12 0 R 7 i ) T 22
KRBTV RERFE RN [N, Oy 7 HERRAN ) T 2200 5 A0 BRI [ 0] e i 7 AR O IS AR i
(RIFEIE T2 BB B BN R R 1 o il i e it S, AATTAT RAFEAR AT I % [ T 7E N 5 488 Hh A ] [ it
F ke SRR AT BE AR 0 B S SR A AR R R U7 SRR k. BeAh, R TS
st R, Bk A SV TS B IE IR B % . SLIR R A B R & s oL o st e
BAT T 5%

FESRE =W B e v i R ml i, il ot O 5 Bl i) T4 PRI AN - 20 S R rP sl O AR, e i At AT
FIBCT I AR AIARE, XTI TEN ABEAT T VAR RS . RO AN IS RS O R A BRI R AT T il R
AR o RESHAERT FH REB IR TGRS AN RN TR  E pieih idRfe . BOTH2E A,

2.4. SMIRJ A X

SMI 1) A 3 R [ A o i — B 8] A VRE AL R, T3 BT 1) J 38 i REUAAE ke ) o IR — A
RAMSRE[26]. ZRIE I AR —HRIR A FEE . 20 Bl HEAE RN B R gl W R v (1
SEERE LR T AR AR FRBOTH R SMIL [37], —ANBYBOA AT RE L2 AN ST LR (AL, T
ST AR 1 AR A T il R R A ok B AR S o 2T IR TN DA RES S I BV M A
B M ELBA R E AT SMI AR ARG DL Bt REB BEAI R0k Dok ik i it pir Bkl oy ik, 36t
B =AW B A SRR TR OeAL[38] . AR Dok i ik = A Beih i BU AN ARy =, 5t
oy BURESHEAT R L. 1 1 R 1 B RR 20 BERET TR IR B B BEASE BUIR 730 A HE £
TP R WAL ST BT BB B e %, E AT AL OB RN TRt R . BT R A
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Figure 1. Sample diagram of a segmented structure
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Table 1. The results of the nonparametric tests for the ten types of emotions

F 1 TRBENESHRNL

p a b c d e f g h i j
A 0.011 0.208 0.097 0.208 0.704 0.001 0.208 0.189 0.001 0.189
B 0.564 1.000 0.257 1.000 0.157 0.380 1.000 1.000 0.317 0.048

A Y B ARG S MBI BT RS 2 I AE S E IR 45 RE LR 10 % 1 iRk a B i BRI
SRy B, BVE. UL RYEL b, THAE. EEKRRIEER. e RE jARER B bRt
—F Rl AR A AEBTETRTE S I 2 (), 128U R Z ST FEA K Kruskal-Wallis H 15
REN . WEEEAEHTLAE T, B TR BUAFIEEHE = FiE 25 LR % (p < 0.05), HAthJ LA EZE#A
W, XKW ALK EEL A MR . RS —Sth e EE B K B b T & RS R s 4
B ENE(p1~p2), X2 HITELAEAS Wilcoxon Fuis 521 1) FdE R, B 1 BAriE4E 2 23 1)(p = 0.048 < 0.05),
HRNMER AR . 75 LRSISHERE b, XF A 4R B 411 B FRESRAT T ZIREAIE T .

N%ﬁ
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Figure 2. The normality test results for the data on the emotion self-rating scale for group A and group B

2. ALEFN B A BT ERBIBNESHQINER

A AR EARES B TFHREREE IR IR A R WK 2 2. B8 G B B Hr 221 (p = 0.33 > 0.05)
I, AL EARTE2E % ah) Ba IR A LS TR S . fETG2E AP ER L, THZMNRI R EEEZ 0 2 1. 2
PBRIERI IR, B 0.5 VEIIAAE . X FPFRERBUR A E BT THSIEEA T K56, 14 2 472 B H ik
W SCIS K I IE S TR IR A R BT B I8 RNZSIR IFEAE A L 50, W PEIEFF S-W RS R AT 2 Hir AN
Fr . 455 72 7 22 1 (p = 0.51 > 0.05) MUELTT &, B ALK F AR 1 28 RO Al 22 5 RS 22 5 B IR AN IEZS PEA 56
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12 A AN B H AR B ES ARSI UE A A0 5, FX A HREEE AT SRR T K5, Xt B
MBI ATUCEAEA T A5G . X A A0 B B AR IHT T RIS b g R L7 2. 2 A Ak
BV WA R, AT B ARTE 28 50E B i (p = 0.189 > 0.05). £5SREH, A MK HIRIE%
B 52 B F AR T BE R 2R (RS R o X AT (AU TR B, 7E ST IR AR AT H B A T LRZ I H bR
IR . BRI TENT 58 8 IR G I 28 (2 T 55 SR A 15 46 (B A P A% (W 8 AR WA 1.000 + 1.323, Wr
HORJEN 2.333 £1.118). B 411 HArtE 4 E T & SR AT I 2 5 2 B3 1) (p = 0.049 < 0.05), Pt r] LIS H
g5, B A 1 B bR 48 AR IR & AR RCH 3

Table 2. The results of the T-test analysis of the emotional data of group A and group B
7 2. AYHFN B ARYIBREURN T I DER

ZH 5 SEIGHE e FHMH t p 95%Cl
A T TR 1.000 + 0.707 1.581 0.189 -0.380~1.380
Wr & SR 1.000 + 1.323
B -2.309 0.049 ~2.665~—0.002
W& K e 2.333+1.118

32.SMIMlATRERHERST

3.2.1 WitBEGHSR

VU 42 w1 R vt S R AR A28 T AREAT T 20 BOREMik i SXJUA R A B AR et 79 57
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Figure 3. The normality test results for the data on the emotion self-rating scale for group A and group B
3. AR B 4RI 4 BHIRE M RHIFTRER

DOI: 10.12677/design.2023.83179 1495 ann


https://doi.org/10.12677/design.2023.83179

7E K 3(b)FAE 3(d). WIEIFTR, A HLE SMI RAERT RIS R HEH, 1 B ZH7E SMI R AE R 25 i )4
%2, H BAHABRE N SMI AN EE R ELL LK. B AR EHT N A L FE NS4, SMI KA
iR, [ B AR BB B X e A LT INSE I, AEANBY BB AT AR RR S R
I35 X LELHERI B 2H 1N 42 Bl i LR R AN BT B BT R B IUR AT R

32.2. frEtEITA

TEILAE (A 70 AR 0N ORI SMI IR R AR A A SR B A B At Kk 7 T JCTE — i 43 A ] DA
HERA R AT 01 2 4R AT 2 BRI Y . 92 3 R4 T 78 =N HI B b BT s 10 £ SR LA SMIE I
RAEREBIOEAE, BB, B VRESE — Bk, iy 2 RFE M Bt
%, By 3 REHE =BT, WOBBRIAT RGOSR AT DG, A A B S A R A R A
IR B N T3 1.5 £, MILLZ R, SMI RIRAERIFBA G S A IRE A5 n, 76 = ANEHBY
Bh KA RAN 8. X IR R, A Rk 6] R N 1A RS RS A AT RG
TR, AT R TR A BT B AR AR B . 5 A AL, B 41ESE B A AR
B BUE 3 1%, SR BB SMI RS — R BUIIE 4 . EIX 2R, 5= BN A AR LA SMI Ak
TR B BB R R A . RARATRE R B T35 SR E 28 W BEA ORI BUR . AN B B AT R
TR SR, B AMEHAAE RS RN =AM B A A A 4, SMI TR AR — 1%, B B 4k
HAEA VAL P E A VR R A e HAh, B A RIBER R AT SRR Bl b R R I

Table 3. Information on the occurrence of focus change and SMI for all participants during the three design phases

F 3. =EMGUME AB AAR I ENE ST SMI & EBRGITR
S BAT RGT 17 AT R (153 %)
- B ‘ ‘ -

R SMI R SMI FEmAL SMI
SEH4% 2.00 1.20
A4l-1 PRtk 72 1.73 0.84
BRI 1.00 1.00
S35 8 3.60 1.60

A4-2 FrifEZ 1.14 0.89 10.40 4.40 0.30 0.12
EREIE S 4.00 2.00
% 4.80 1.60
A -3 FrifEZE 2.39 0.89
H 5.00 1.00
S8 1.89 0.89
B 41-1 P 22 1.05 0.33
BRI 2.00 1.00
S35 % 5.22 3.44

B 41-2 bR 2 2.22 1.51 11.33 7.33 0.37 0.23
BRI 4.00 3.00
S 4.44 3.00
B 41-3 i 2 1.94 1.23
EREE S 4.00 3.00
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b A 5 2 BB AR SMIL, SRABIIEN] 1 b — T4 0. EIR BRI AR WIS R R
B R P R BB A BRI RE MR, JEHR Bt (R 28 — B BRI SR = F B2 i K

3.2.3. XMLLER

N7 RERAIE A HA B HRRAE = Bot Boh G B ZE R, B AR = ARt B
Bl BLER R, XA B AR = AN I B A SR AT SMI R AETF LT T Mann-Whitney U £
B, RN 4. R f1-3 LR =AWHI B SR R A TS, s1-3 Fom = AN BT B SMIL I
KA. =B B, A A B Bk 188 S 25 1% 43924 0.606. 0.240 £ 0.797,
PIRTF 0.05, FMZERAK, s1-3 EHE SR A 418 B AR FE S — B B SMI R AR AR E(p
=0.438 > 0.05), {HEZE —[HrBt(p = 0.029 < 0.05)F12E =P Bt(p = 0.042 < 0.05) M E R B FH . X—45Hif—
AESE TR BEAT N T D 45 3, BIRURR 9 2 SR v o R vp () ) e R AR s, IR )
THIEE A58 = B sE A B K o X R TE Tt A T R b, B SR B Ui i B = 4 1
PRS2 Wi 72 i ke i) et AT B B (55— i BRI B8 =B ) de 9 B i

Table 4. Information on the occurrence of focus change and SMI for all participants during the three design phases

4. =R AB AKX ZENESTHM SMI A EERFEIT R
fl f2 3 sl s2 s3
Mann-Whitney U 18.500 13.500 20.500 16.500 6.000 7.500
Wilcoxon W 33.500 28.500 65.500 61.500 21.000 22.500
z -0.577 —1.234 —0.269 —1.006 —2.364 —2.082
Asymptotic Significance (2-sided) 0.564 0.217 0.788 0.315 0.018 0.037
Exact Significance[2*(1-tailed Significance)] 0.606 0.240 0.797 0.438 0.029 0.042

4. BESRE

ALV 2T FUEEN] 75 R A LU G R B e, (HR IR LS rh i v A v 1 B R B 4TS — Bl M
& LU R BT B . Tl vh rh BT R W O R B 2 S5 B R BT BRI ST T R I B R A
BEAT MV TN 1 S R0 AR AT 2 TN AN 52 2% (¥ S s 170 AL [39] o 24 T XS — A 7 1) A5 KB £ 1] it
I, b Bt il RR SO0 [ AT B AR 04T, DAE AL g oI AS ) B AR BR[40] . SMI B 1 AR 1E S8
K= A R A DO 2 G RUEE, BT DR RiE G 8 4R AR Tk Bevh I R o 15 52 2520 [ LA
BB BOO 45 Sk KB R — B Bo) s it 5 SR BB M4 e tb (58 =K By [38]. SMIALMABHI R
BB BT AN R, JFRAGARAR 0 AR B IR R

T B SR 0ok HE B MY B U AE T ARAR 5 SR AN B 5 AR B L N EAT B AR T i € 8
e RS, T SMI LA BT AR AR 5 SR AE T B AT BN vt I s AR i, JF Rl
A8 S B 2 W B AR AE BT AR AN Boh o R R B4R R 22 R . X EESEER T, HARTEEE 2
TR IR TSR ) E AR, Bl A R LA A0 B A), RRSLREEEIES
KOS 90450 R M ANSRAIEAE =BT HE BUh BRI & Ao ) S B sz, B AB 4Ll 2 el fE it
MRETOEEAENZESR. TR RER, B HIBE ERBINT RMG BRI AE 2 )5, 25 NS =

A SMI BYR AERIR I I AGE, A KA L. RIS, PRALZ AR ARt 2 R AR, (HI A [A] )
SMI ZERAESE M =B BLAMRE S . tbhh, FERCTHE BRI =B Beh, BRI E AR RAE BeiE HE SR
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BRI BT & SO BRI BORRY FL AR R A0, A1 L LB B i
Berb B0/ R ARV BRI, 35 R = LM B T AR L L AR e Bt
FUR UL, 2 Tl B B, B SR R 01 5 B AL 15 BRI B RO B

EEXT HIIOBTIORISEE, ROV VSRR b, LANIIOBEICIC AR, 5 SR e 1
(KU SRR 110 178 RS 18] 22 T o, S50 Bk TARVREL I RN, AR AR50 35
SR T FCAL A 05 R0 3, DAV A 75 S 2 5 AZ AR i 2% 828 R,
R LA B LS FE BRI Z I 0257 (10, R EPEREI AT AT £ A0 BIR B AR A
FLFRIE) S BEELA0]. BEAN, ANIFIKA0IN) 2 5K T A U A ATe] IOBORTAT], (ELLART OB s 35
T U B OB R I R AR 7 T BRI TR F1 T4 24 2 Q0B e A 5 R B Wt
AR B2 IR AR 2E 5o ARORITE I T DA P A5 T A SR .
B

AT S BEEAET 7 FIRI S5 e LT G 2R BRI 0. FIRTRER AT 2
YR A R, AT, RS BUR, SRS B M R R IO
FURMBBUBART, AR

x R
SR A RO B 4
S5 3wk
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