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Exploring the Innovative Value of Design and Development Processes from the Perspective of
Green Innovation: Based on Cognitive Network Analysis
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Abstract: This study uses eco-friendly straws as a case to integrate the Six Thinking Hats strategy with Epistemic Network
Analysis (ENA), exploring learners’ cognitive structures in green design thinking. University students participated in
interviews guided by each hat’s perspective. Results show that learners demonstrated integrative and value-oriented
thinking under the blue hat, emotional insight under the red, balanced evaluation of value and risk under the yellow and
black, creative exploration under the green, and fact-based reasoning under the white. Overall, the Six Thinking Hats
effectively guided learners to analyze green product issues from multiple perspectives, while ENA visualized the
connections among different thinking modes. The findings indicate that this integrated approach enhances learners’

reflection, critical thinking, and creativity in green innovation design.
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FE @ AT E en RRER G AR, FETaB oL BA SHRE, P R RG
HIR I A1 09 7% (Luchs et al., 2016), 475 2 M #HE R, HE2HEE LS L,
VA A0 % 3 B AR & K % & 24 (Leng et al., 2024; Keoleian & Menerey, 1994), &4k 49
REBT, THAMNBABHZHGEAHO TR, PRESAETS LLAEAN, 15T
B 2448 R H B S KRR E T 8343 % £ (Noéth et al, 2024). Bk, #H3HEA 404
P TS BB S [ 4 & A137 | A, R TMEDRMAILES, TRAEMA. RAEEER
f& & AT 48 L(Muhsin, 2024). AR A [ 4R T | ME B ATER], WHEEALSRBR
RAE MG, e TETERERA T B8 F R PR, ERERET OB BN R S B
AL R, REEAREFAF B R, RAs, HEFELEKFMAE, SRAEAHHH
BRI AR TG E A, RmTRRR AR D LOREEHK. B, EAK
R E R T OV G AL EE R R, HAEMGERFOAEBELA T RS R,
AACERH S B H IR ER, AF LR BRALTERN TR, ARHHT T,
SLHERIZOHREZTHARE REEEZERNES, BERREEIAREET P, RUALYH
K ORI EBEERE N AT ERA STALENG | B4, BB LgHn—F %,
MR, PRl L. BTG KA\ O ITARRE A9 RS T AR e AR S . R, AF
50iE B [ AL B854 7% | (Social Network Analysis, SNA)4 #3535 B4, M &2 HHE (g A
H.ZHE, BFAFFEGTH P A EGE LSRR LEL T XNEHR, Kbk g
BAMOMBRYESN, KRAXNLER R @R LG T Layid s, RANRFTHK A HE
NEFT R ARAR P OB B, EHRARF TSR G AR AEER,

2. LRI F

2.1 B ¥

4 & 4> % (Green Enterprises) XK 4F ¥, RA8AELEBAZ PRI T NIRRT RERS, A
AEREETDH AR ABTE., e bENBMERTTENE 1990 FR#WM, &
R E AR RS BRRSFTEMAN A E TR, CERBK RG] AAEENES
—3 (Azeez,2018). EMIAMEHE, 4 ELENEREIZREAR IR BRENEREZVEL, T
NIERZ B RSB E AR R, BN 21 Bk, MFGCHMSEREEA®
gije HBELENEREDMABHBEREESLL., BRHTHEATHRRFR T, RS
R Ag i, AR AII LB LE, TERERR AR, LADARARFARLBEL
o3k Z (Biggietal, 2023). #l4e, HEEIE AN ERE, Bk A FHoODELNKE
R, AERERDEREE L FIEAKRIFRIRAR R 49 £ % (Serio et al., 2020).

2.2 <TAEFE

>~ T8 & % 15 (Six Thinking Hats) & —4£A| & & H $ 2 K K98 T A, & Edward de Bono 7 1985
Fred, ARG E D F B 42 (de Bono, 1985). H 3k A s kA [ 475 % | (parallel
thinking) #9454, EIRAFAAEN TH FZ IS VAR QA A, VAR B 8 8 2 E 1A 37 B 4k
89 ou 8 (Serrat, 2017)e A KRR, STEEZFENEE S ASHBEE TR XKL
FBAMERIE, ATFRFAFEEAR. BIERERARENA, RIS BMERTHHE, &
P A ERANK T E, BRI A AR B AL (Serrat, 2017). 18 — % 4 AR A K 2R
RAAHE . AR, REH#H, BAaBGEESE 5485,

2.3 %4n 484 5 A7k (Epistemic Network Analysis, ENA)

340 48 & 5 #7 ik (Epistemic Network Analysis, ENA) & —AE 4% &8 M L2 A BA9 47 77 ik,
® Shaffer ¥ A7 2016 FEXRY, AAARE T LA ETHT [ THd s | 69654
% {(Shaffer et al., 2016). ENA 493 8 £ RGN BT 7 F AR T [ BEA LI | 4
KOGFRF], R EBE T [ BAZ M AR 4 B4 | R I MR Jn 3 12 45 JBAL (Shaffer & Ruis, 2017)s
FZO kA HEAS A [ 23] (co-occurrence): & iBAF4m A5 K9 A A (e HE. REBELK)
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ME AEERL, BAEERAENBAZI MR B IIAE VAR R 4E R S48 442 A (Collier
etal., 2020), & —F ZEBTRANBA ZAMAHBRAMBRE, BTELEEHFZERRABE, £
M RHG R 9B T BT e L6438 %n 45 A% (Siebert-Evenstone et al., 2017).

W E, ARSI EEBRERI G T X, AR LR AEBT XL 2L, 2
S Y RAZGY R L. AREAL LR RBREE o4 ROHERIM T, ENA A Z
A E AP 2R R RS ) 6948 T A2 —(Bagan et al., 2020).

3R EAE

AFRAGEEH ABS, WAL AKE ERBRRATRBAE PRI E R, FHEERS
BEEEREIE, BRIESHREAE | B TR R P ais1E, £ nRE R RAEE,
HRREREAEEHE o TMETR LG 5 L T RTEH Mk,

OERE: SUEREFT AN, LR amAHENE. AT RAMREME D4, £ 5 FBIEME
#,

ALVERE R EAFRAREHMERARTEME, LS A FHAARELOHLERE,

ZIER RS K: S HE AT R R SEARAE G S, FHE ST AT KRR A
MIEREB: B A E R, BB TR RME. &R e R EEA A

BEMERR: AETEESETHEARR, T ALEHMGFRNT L,
ERARAREEEEASLEFRUAS A ABRREME., SR TG LR E KB RE, K&
75 mx bk &8 #7 69 5 B AR
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5O 4 22 %4 Gk
BRO % % 25 AL
B OH 4 24 B %3

4.2 4 A3
GHAEAUSNTALHBEITNE, TE2REARTRBKREOF AR L. BERE . T
R E RS, STEACE M ERASREARE AT, RIFEE R DM, BIEEAABALE
PRIEIE A E . ARG AR, RMEARIRT M BRI S, NP REEA
B, AR EEARBAF T XN AEDRRREEZTHREERE, OFABAREATNE
K. TR ERAEBRERE QA fok; BEMEACARA G2 A R B A IR, &
B E R R KRR R S,

B mE, MAFETHRE, Rk, AlE. AIFF., TRARE BTG, H—ELEEE
i, R VAR NIZRBIRRRE AR KB RAT 6 5 EBEL,

2. 4T 548

EBLZHEP, ALATREXRGEL, FELEEEMOEDELTE. BHHFETH
HERKEEEET OB A BT EAL R THIAMBETR L HEERT,
TRANBMZEESERLR S, E—F kR &AL, ZF. *BEFEFr7mt, £
FHABEER AT RRBEANTALEROEAERETHEHNNE, £203E4, 0 1F
Bepg ], [THRREZET] ., BB . Tagkw®x]|. TAERE | HTEBRET]|. &
WA THE, B8, AERFETF ARG, AMALALREAEARREEET, &
TR P SAZ MRS SEILRE,

Fo L EEeEs B BT [agsmk | . 1B | A TA&ERK L | 2MAEAES KL
W, BERETERAEBRAGERLM AL Do RERFLECTLEIBALERER T [AR
AR EES | Wk els, BTE2UE AR NECTEEETHHE, MalFa SHaR
BAAE @A hA s HE BB THEUERK, —BARHFERAECTERTESY
EOF, WEZWHALRALGZCAE, AIAIEER AR GEN T adfE,
HMEEERGELE T ZEFATHROPR | LT EBRFER | 6928, B0 E 8
mALE IR 1), WAZBTEEZARETHERARN, TEBLFGAIBET,
mAEMEAF AR - ARG FTRE, EREFAPE 2 L5 ME, 40&DF e it
iR R EREUPHZ M TRGAELMNE, MIAEZAH T, i RF PR LHE
WA, BREBRHAHEA T RE T ZORER AR LR,
FEEEEALBEEIR [ ZRFT] . [BELE ] E [ RRET] OMBEE 1), &
RETEHE LR BBETREE, SRBETARLILLHBMAES, AEEEEKRE
. BB THANMILHEGFTHEESN, PAER KGRI, 177% AT THEEEH
o

e BEGGEEE OB [AEHE | B [afud | 2 MO EFiee, BT2YE ALK
ARG R, LA E BT E AR A NBR A AR AR P (de kD)o sb—AE X R B i
e BLHEGABEEAHRPONE, RMELBLGERMEDTH, 25T HA T ligikik
Segtam. EEREE, ARARSFVEH T, FEENAZTEFAARATS, fAEMEL
ST AT, # 2B T IRA R B E L,

OE&REEGALAT EREET | A0, TRTAZFRE | ATAKGE | 2 E 1.
HERBTEELERERIATNF, g — VM F T AR L ER BB LS,
BPEATAOGEEESENEA. OCTLEFOFRGF S L LT EEEA PO /L, BPREF
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5.48%

AR 4E AN TA G H IR Rk s B ATk (ENA) , REFFARKF G RIS 4HA
BARRBEFAP A RL Y BEAL, ARERET, TRACLLEEHEL TGS XS
REABNEANBETE, ENRRESHTH LS TR P EIELSER, HadmEsH
e, LB THREEESATTAMSEIER, 2 HHFRALAR LN XNFFEH
MR, e SR B R AR SR [ 09 B4 B4, SRS H B SRS KR E Su i A E | R A
AT HEIE ; AT R A SR T B AN, RLAIITAER T RN, arFEEY
FRUAFTHAB I LI, RALZSHEORERRTEE, E2ns, ~THALELEEL
WAERE SR TR L@ B0 EE, g L & A0k 2 m iSRG BGE B fE, £i8 ENA
SR TARGE R, FARERFAFTREIRALDLHEMGELERE AL, BrEH A
HBREPHEHEREIINEX, BT ETEAAHKTFRMRE T E OB ER, &b
BeAE B E PR ANSGAIH D40 T AIRIE

AR R R T, M LHE AR ENA oA RFARFREY, TAXICESHHR]IF
B—FE A E—3 %45 95 BREM, HRHEEKEHT P LFE AP GEMF,
ARTEAMETRHT LA (AR ES, KEMHAS) , TRESAIHNEFFE, 22
THGOAEEE IR, B — TR R T £ 4k E A AARN T BARE,
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