& ChatGPT

KSR - R&DICEH 1T D ERKAI L &N - ZHFE: 7
THELEa—
1. (I ®HIC

W, ChatGPTD & S AEMAl GFICABESEETIL: LLM) OIHMFIHE - HZEEH(RAD)RIEADEAN
BRIEH. TA T TEIEPERAZEAC TEEEREAEEFINATVWEYT, LAL—AT. TElEED"
r1 o TE2EMO®RE) CVLWSHERTZINE BIEMONT Ry IR) HEHEIhTVWEYT 1 2, DF
D, ERAIZEDS CCTHEADRIEN 7Y M7y FOBIZRLT 2FE. 7V 7y FOE—1LICL I EFE
FOSHEEBTEVWSEHWERIELS52DTY, COREIE. FREMNORBCHAET —TDRERE Vo7
RD7OtERDEBICERZE LM REE A, TNIZDHID LS5 RADEHEWRIZAIEN & SHRIEANDAIR
B FEMNIRIE L TEATRIZDBVOHTRIRTY, AL E2—Tid. 2020~2025F ) BIEHFLENE = BIE
L. BRIV EREE (TERE. 1/ R=2 30717 78IH. IRHELRY) OFMRHEHT.
ERRAIC BIEM - SREOBEREEZBIEL £,

2. BARLSER L EKESRERK — AIEHDONFTFY IR

COT—RICBITZIRDLDEELRERHAITO—DoH. Doshi & Hauser (2024)iC & 3 Science AdvancesiB&ih
XTY 1, BEEAYTAUERRT. BRA M=) —HERICERANDSBERZEBONIBHEBOSNBVE
ZHBLEL. TR, £ERAIDTA T T7RRICE DEADRESEIRALETS C CHRERINATULET,
AIZBZZITIYEEIR. RITRVBERICLAT THRM MH8-10%E <. NRFEANOHEEHE (BAMY)
Hi-11%mELF LI 3 4 . HITRHFDAENTHEVREZIZE., AIOBITICKZEIEER R
HAREL, EROTRE (XEDHT - @RIRY) HAKRBICKELTVWEY 5 . Thid TAIBMELZADY
VIAT1479F)T1ZELEFTS1 CERTHDTY,

LA LERIC. COMRIE TEELFTIIAENSHRENMET LIRS CrzdH TEEBMICTL R L .

AZREZ RIS OMFEBREWVMCE LB >TE D ABEERY IL—FICHEAERE L OELUEDH

10%AEBIML7-DTY 6 (BEEVOADRKRERTHES) - KB AlZfE- 1/ IL-—TRATRTI Ty
F DA% HEEM T B IFERNB BN R ES Z 7 RICH Ty COBEDHDET 7 . EVEINIL &
FRAIDMRET S 6o H5 LK REBTAT 71 ICARDERBANERLTLEFV. EALANILTIRERD

A=—9% (HANGER) DPEMNICEEDONSZDTY 8 . DoshisidZDRE%E MAEKONT Ky o

A1 ELTHUEMT. LELAFEETEEZRBSLTVEY 1 . COMRIRXE WEEIE) ZXReL
febDTLED. MAARLEE 1 /KEASHE |1 CVWSBRZREL VD TOHE L THEBICTEHNT
ER

CHO5LEMREDS. TERAIDBELEFRIZESEEDOHESNI L OIEED) EEMDERINTVET
1, BRAICE>TIFAITERESN ERZ 120D HBZH DD, B ETNICHKET 3 cEME L THEED
KONTLESEWSTPLYIYTY 9 o CHUFRRBICAIE - HIREROAA 5T il IZI a7
ICHHETUIEZIBRILEZADTLL S,

3. I¥HEtRHOMR ~FHBPEIHISEVL ERITIE~

FEArFER « RDOD ERTRICREEVWER E LT ITEEEE (Engineering Design)y A% D %3, CCTH
EE. ERAI/LLMERIC & 2 R ROEEL P REOBEL I ER I NBO TULE T,


https://chatgpt.com/?utm_src=deep-research-pdf
https://chatgpt.com/?utm_src=deep-research-pdf
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=They%20found%20that%20writers%20with,with%20stories%20written%20without%20AI
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Less%20creative%20writers%20conversely%20saw,less%20boring
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Association%20Task%20,least%20from%20generative%20AI%20ideas
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=The%20researchers%20also%20used%20OpenAI%E2%80%99s,stories%20were%20to%20each%20other
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=%E2%80%9CWhile%20these%20results%20point%20to,%E2%80%9D

3.1IB5/L E 2 —: Chiarello5 (2024) [Design Society]

Chiarello5132024F DDesign  Society=ZE T £MAINNTERETCE X 2 &% KIFESTHRIEITIC & > TR
ELF LT #51315,355FbDEREAMEANE BARASELETHML. LLMARA IO X ETRRELS
B2RAVEEEBLTVEY 10, ZOHER. LLMIZMEEER - 7 I - EBRABERE L Vo 7185
OEXLMICLESHEERIFLSD MW REhELE 1, FIRIEERARZOEER . BIFHRHT—
2h 5 OMFEHE R E. ABORHER ZSHMICKIRTIZHRELSDD £,

LA LEILE2—FEEIC. LLMERAOYXIEICHERLTVET, FICBEIINZ0D. BEFEMEADE
& (design fixation) fBR7AT7DE—It (homogenization) TY 2 . EAISBEDEKET—
ZHh5 TRHS5LWVWER] Z5|THT . FEFEDENICE] o5RS NS CEFERREE L D HBIFERRIC
BOTEBELRBICIRLPTVWEIERHINTVWET 2 , KM, Chiarello5idDoshi & Hauser (2024)DAIE
BT Ry 7 RBICHAN. FEARSF THORABKORKHEC FTEMESSVCEELTVET 2 , I
FIFERNARLE 2 —THOERNBRERIET —FTIFHEVHDD. RRONDIHEAEEZFOEELMET
ED

3.2 RERRIC K BREE: TH 1 VRRBICH T BLLMZIE

TERIAORG TERICLLMZEOMRZRE L cRBRARDIENDDOH D £F (Zhouetal,, 2025 B E) o
EnsicEnid. Fry bRy FRLLIMET LA VA =S D JMBNICES LT !

RBEZAE—-FHERL. 7778 (RET) BMEMT 2 (BRETES OBRKE#HZ HES)

12,

A XVENBOBEECHESHARDELL. BMER FENMS o) TRIENICENT) CWS
FHAEZRY 3,

—RIZEBEBENTID. POy FORABSIEZITO LRI INRSEALPERINTVET, LLMZIET
TEAHESNERHATAIT TR BERHRMEDIEVICLE>TLESDTY, ThbLE. EFEMNESIRYE
(semantic diversity) OfENHEREINET 7 . HIAKXTIE. LLMEFE ST IL—TDOREMICDOVT
TRG28MEBRLTOT7 T Ty FMEDICXERRCERSMIZFRA L oz CHRESNTVEY 7, C
D& S ICHBERRODINR (Convergence of ideas) DRI ZRA L LT LIMAEI—HIBc L S HigE%
THREHBIFENET 7 . I—HITEITHIICAIETFELTULWTH. BROETILHELASRTRINS
RHERLELPTVLEHTY,

MEHDS. TRREGREERT S CEEFDHE] L03TERAOLSBBEHTIE. ERAERICEROR
HNRZRIBUEAD H I L RBEINET 2 o THAVBETIEERR. TR BERH (divergent
thinking) T THSUER (convergent thinking) THE37OLXNEETIT I AlZES L ABOBREN
MSTHOSTRWERET MNERMR) ICHF>TLESHEMIAHD £9, CORPFHRFAMARIZI 22T TH
RRICERHEDILEDDDOHDE Y,

4.1 /) R=2a VERROHMR (i - iEET 1 7 7 HEE)

EMZOLDOORATIEH D FEAN. HRGIVET FOREETA TT7ORIMHAR Y. R&DISEWEFRD
A1/ R=2 3 VPHFICEVTHLMOREEZRANARIMEI TE £ LT


https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=Despite%20the%20rapid%20advancement%20of,of%20LLMs%20and%20ED%20phases
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=limited%20understanding%20of%20their%20potential,LLMs%20for%20design%2C%20offering%20a
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=this%20will%20impact%20unassisted%20human,it%20may%20inadvertently%20hinder%20independent
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Writers%20who%20used%20up%20to,enjoyable%2C%20less%20boring%20and%20funnier
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing

4.1 TLLMZET7TA T 7HHE) ICATS3LE 21—

IERRINFLLMZE 7 T 7 RBICEA T 3 REMZR61EADL Ea— (Li et al, 2025) I2&3 &, LLM%Z
BERRBICES S TUTOL S BREMMEDBES M >TUVET,

«RBEDREE (fluency)  ABRITOBELDTPATTHEMERS. £EHANT L X FOBFICES
CETRENED. REEEZHES 2,

TATTOFENGEHE | FHLAILOBYT - EARI ALY 3EE (RETE SR CHANGED
WO, —EDIAV T4 S0 TRDICKKAD) ¥, EVEINE. TRELZT7IT7OEL
71 RN B 3o

« B (variety) (| —AT. PATT7OERAMDONS T T BHEANICERICET I3, 2O ¥R
DRANGZ =00 OLMLEV. HDINTFHEHICIRLP TV 15 o LIMRRIZBET —&IC
BEO®, E5LTH BIFORERR ETEBERE ICRATHEEISNET 15,

B3I, T8 r TEOFGME BEHNBD. THARAEDLELD) BECEWSHERTY, ColEa—
IIRLBREBERZAZDN LD DTN TORRISHNRDORIESENT Py I RZEBMIFTTVE T, I
ZIXHBHARTIE. ChatGPTICEIENREZ5ZX 3 L AL DZ L ORZERBE TERL LD TDOE
BEWIELULIEDDNEL. ATIV—DREHDBESNELE 15,

4.2 FiBET A T 7 EIH D LEE R AR

REDAL I/ R=2a3 YIRS AY MEETH, LLMICE3 71 T 7RI ADE AR RT3 EADBRTNATY
£9, £D—D2H“Ideas are Dimes a Dozen” ¥ B L 7=F3% (Girotra’s, 2023/20244) TE 16 , DA
Tld. ChatGPTAICHERDTAT7H LEZSHEH. ZORREZEIT) — FARROREF—LHBHLIETAT7
CHBLEF LT, ZOBRISEFEVNDHDTLT .

ChatGPT-4RABMZESDERMNICE< DT TTE2RE<EN L. TOFHNLEENE (BAZEICK
ZFHMBERIT) BEERZEEDELE 7, &5l 2RET7ATTOHRT by TFHBEZF LD DDKFIFE
ChatGPTEDRL ST EBHMETNTVET 18, Thid NLIMBBREEOAATABRILI M EEELS
31 CrETELET,

LHL—AT. COWEPEETZRRNSIZILLMOBET 7L TF7DRD BIEWINTULE T, ChatGPTH
Y ELTATTIERETIEHZDDD. TDELKE THIEED DS L RICIIBESHEHLE) IC&E
Ry 3MEELIHDET 15, ABDIIL—TICEZTLA VA= 2JTlE. FIREDPZ v FREP. —R
RN THEHFARMADREETICABD T (WHhBBZERERD A1 OFF5) H. AIDRIIEL
TARRZITLESBFENTALTF7ICIBALPTVDOTY 15, I, EHBIEERT 77XV ARRDED
RATETAT 71 #HIEREIB. R=XSLVOXRABETILTIREIE C CICHKL RBERNMAEN 5 712
DICF L. A= EEHRAEFEADChatGPTTIHIFIFERRECAKBHICER L= OREDHDXT
15, COLSICIFRBEDRSHERINTED. TERAIDRENBT LLBRBHLFESERLEBERT
BBV CEHTBEINET 15, BENICH. ARDOSEEBNYIT S0V FZFOF—LOAD. AlEM
SODENEDHZBERTATTEEAH LICCVWSBBENHD T, LT FIREMT7 T 7EIHOBE
Tl TLLMO 7Y b7y b =—RKEU EIEHAE CVLWSHERICEENBETT,

5. TEHBICHITZEEXXITOHMR (STEM71 FTEIH)

RIC. BERBENZEENRE LTAEEZEOXRTH. AIFIAOHENARSHTUVWET, Bz TAl-
assisted creative ideation (AIZIBIC LB EEHIFAE) 1 (BT 220255 0METIE. IERFEIZTAT
TEIHEREEX 5 X, ChatGPTX#EHD B LTHEZE®ELELEE 7,


https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=this%20will%20impact%20unassisted%20human,it%20may%20inadvertently%20hinder%20independent
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=on%20a%20state,We%20discuss%20the%20implications%20of
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=Co,of%20Business%2C%20Cornell%20University%20Abstract
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=fluent%20and%20coherent%20text%20in,Providing%20ChatGPT%20with
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=and%20cheaper%20than%20students%2C%20and,these%20findings%20for%20the%20management
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic

BReLT 2Ea808Ea#H @R EL. PURTy FEBEBMLE LT A E FZEHTIET
EZNRLFDR CRLBZENE . REANOEFEHDIMSVWLLVWSHRETY (WhiZZUIT
T147 +A2T74TVADAL) . LH L. FODTATFTRBOSHTIE. P3O BHEHSHREDTEND
HBEECNELRL 7 o ARBRERIITZELBOT7AT7IE. TR0 OICHEERNE < HBRPIES
DENHSOTLESTDTY, TCDFEDAIDHBEICE| T T SN TULRERBICR > TV L WS EEH
BDEHLHD T, 2EOTYAV YT (BIMICRRINERZEADER) 7Y YEEHDAFIBICK DR
FOoIHBRUDBDET v,

CDELSBHIRIE. RROAMDBERICEVWTHEELTRZSZ X, TARMECEENRZ R ICARRRICHE
DIETZL. BRTSERLT77O—FZRERIZIFEREZRVWHIRBEVC VNS URITY v, AIEEEEF
DB TIE AIZES e T—RNBRRMOBEIR LN >TH, REMICBAROMEN - BESHREZRICH
NN B2 TDEEIMBETL &5,

6. TIX THLIlTREA - BHRERE (FFFLAI) 1| ZEERSIEHEXIIHS
n?

fhem: 2025FIRTE. IFIFEFEELBVEEZISNE T, SEHRAELERD. AIZIEUTOLSBT—T !

FHEATA T TEIBPHET -V EEADAIZENR (READ 7O INDEE)
IR - AR - 7LD ) LR BEICEFINABREEDODLDDAIH TAIN R - T1RE
¢R&ADF—LICAIZEBA LIBEDEIENZHEPCHREADLE

£ W\ > 7o BT AL N L OB RBBE R RIC LRI SRR TS FHAT L, BERT3H00E
BEOFMTRBLON, it L IRRERA /R—2a Y PA FPRMOMEICEE0 £,

COLSICERTOLIEDELDDOMENKRLEDBVERE LT, UTFHEISNE T,

-RAMHO 7Ot RRBRABICHI-DERIIT, EHHEORBRTRIICCV GREBD SHFLERT
By B~BEFBAD)

c HROFHHEHLEE L L ¢ EOEDN TRVFEA MNIESICIFHIETLD S <. HEFEPHAL. FRES
EREBTEICIIRVEE CEPRRDNBE,

- BEOHEN | REFKOHEBET AT 7 IIEEWBETLRRAINGV D, HREDVAFET -2 ZR[IC

< LI\D
- R - EHELOFH | RIARZZ BEACLEERRY 2 C C BANRENICHRE (RENMEIHET
TC&)) o

M. Chiarello5(2024)b TAIZES4F5FER) L VWS TF—IXERRIRADIIIE WD, FNHEP AR

BEFRMEBRDEBETREZK DV RIDBH B EMRTWEY 20, T5 LAEEADS. BEFSTHHAATERIE
TYAR—ZOME . EMIRBISGEVWLERBEE GIROTER. 1/ RXR—2 3 IRIAY M HER

) ICEE5N3DTY,

7. el RMREATOELZANERAINENR

UEDFTHREDSTBONIMNRZEE X KiliREA - IRARORBICH L TEASNAITEZEELE
ER

(1) BADELEEIFAIZEBICE >THRRICALET 3. REBEOT7ATF7HLICEWTH., —ADE D ORIBRRE
RTFALTFTERBIBAICE>TEERZTLLS 12, ¥-THNBRTFTATFTOELELIFEIN, BEELPR
SRANHBFEEMLRHDET 14, TSI, AIDRENDH B Z ¥ TRITEOBHIHARPEALEHEEHEL.


https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.researchgate.net/publication/380653779_Generative_large_language_models_in_engineering_design_opportunities_and_challenges#:~:text=with%20the%20advancement%20of%20LLMs%2C,may%20attract%20interest%20from%20both
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=this%20will%20impact%20unassisted%20human,it%20may%20inadvertently%20hinder%20independent
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=on%20a%20state,We%20discuss%20the%20implications%20of

B ERBICHEIL P I BB L DERFOHDET 13, LT, BABMUTIIAIIBERGEEN—F
F=EBDRET

(2) LHL. KELEL LTOFRARRBINRLIETHSZ, EBROALDNETNENAIZEZRITEE. 7Tk
7y FEEAEL L TESREDEDNBERIERED XY 7 . &N THoBH5 LVRER IC51EFES
N PATTREEDEVHNEKBBZDTY & . BRELT. BIMEPIBERLRBHRD . SEN - E
HBHRZREDDICHBZVIIDBHDET 15, FRAREAOEHMBEEDEC DX <. RHICAINET
LEAEDSKRELANZHEBEABDNLICK BB (FYAVIIHR) tHEXSNET v,

(3) BREADXARTIEZ. D MBHREETI OBEBR—BEATHS, HEHS. KBPOFBRFLIELIE
NIEEGLIRYE ICCZ2H205TT, BENEI DKL SBNELAHRETIFED T L —27 R —FBIZIEH
DIZKWVWTL &S, HLAGERICK > THEENEELLTL FXIE. et DEFHLPREN T/ R—
2aVDBEERITTENDDD £9, R, THAODFOMETH. ERRAIIEIFEHZRDEFE TOHEM
(interpolation) (F18E/=H. FTLBNSH A LEETIENT AT 7 (extrapolation) (FEFZrIh
TVWET 2 , HREBICEVTH. AIBMRETZDIF TAEDORMNEMN SREINLERN T T 7 IC
BED, ERICHBVWETHRBEASHEPCREDORBIIABIZEBEETHVAREELHD £, 2D7H.
RSN E#T - ALET3ICIIARLS TROZBHRLGBEBRSZETSCEHFARTT,

(4) LT=h* > T, REABIHDIBTAIZESERICIE TSRIERR) O7OOIX - HI RS UHPBETY, £
RNT Ry IRZEML. ADFRZZERLDODORFZR/IcDIC. WKODEZXSNEFHREEITFE Y,

EBEEOAIETIEHAT S AIZBHFHCEBT —2ORRBRBZETIADSTAT7ZHIE, R
TBHLELT—DODETILUROIHRBZRTE T, RIF. R—=RETIL (KR 751XV
AAETINZHASETHNOSHEELEZMITERI L VSHRDBBEZBLTVET 5 21, ER
ZRR[ADAIZHEAEDLENIE. REANBDIESDENMEIREHERNETNSITL & S,

RUIDAIREZ/REHICLEV (FRLE - EHITS) : T L X FHEBRERICAIDE L7-HBERIC T SR
Ufh9. HRTABMBETERD "ORBEHA DI —ILERITBHETT. FIZIF TAINREL
TREBEDFREEZXTHBI CVWIE BT — L2 T, BERIZHELET, 5L
TOFASLF ) A2 BHICERIT. ABOSHRBREEZRERITDTT,

CAIDTERIC/ I XEZMAS: ANDTOV T FREFZIRL. BUSHREERAOENZR/TSLSICLE
To PIRIFZTUE LY CRENTIA—F) ZLEIFIED. Tt BARRRZ3DRRL T Laml
eD9BILT. LDERBEZSISHTHATY, HRENSRA—FHHFETIZEETT VI
Ty MCESEZFLEBZ LM RENRERICBBRALDRELHDFT 2,

c A EAID<u>FH « RY 1 V)</u>%5RETS: RIENTOERTIE. BRETAITT7ELIFS
71— (B#) CHEREEZERDAT I —X (IR) ZHRORICHEETY, AIEADBCH
CEhtE. BIMISABMEGFTRRE - AITEIE - B8 (IR) - BSNILOZREXAMIBER
B EREICESHRBERNEZSNE T, CO5TBETRICABLBSTIIOZHREZIALELD
D AIDEIBALENE T, KR Ashkinaze5(2024)I3EHDAIT— Y MIELBZ A - =
ZRIECETHESE. SRBBREENTS IFI—3I (EHA) 77O0-F1 ZIRELTVET

B, COLSICAB-AIDIZHRL—>a YT 0% EEBICHHT I ECHFETT,

UEDESBAARZAUIE ERAREPRBEOR TERINTLEIRETIN. TERAIZES LS
EHRURRZHMELITREBHNICHERTEINE] LV ATREBIHEIFEZXDOHDEY 19, AIX—H—
e, RECSHREZMISEIRABFAZARLBOTVEY ¢, RBEMHOEZTH., AIZEAEICFES
DT EEHDBERTHZEHEZVWHMNCTFOHRIEBIHZ2EH L ICERANRDOSNBTL & S


https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Writers%20who%20used%20up%20to,enjoyable%2C%20less%20boring%20and%20funnier
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=Optimizing%20Diversity%20and%20Quality%20through,Aligned%20Model%20Collaboration
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,66%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=Recent%20debates%20raised%20concerns%20that,allows%20users%20to%20customize%20both
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLMs

8. 5HHIC

ALE2—TRTELLSIC. EFMAIIMEADELEEZBH DO OEFDRAENSHEZHPSESI VSN
SRy I ZBHRD. XFEWEN O THERET - VAT 7RE - BHBENHFEITELTHRESNTVEY, ME
ABEMDOMELE) BEILGERTHD. ZLOMBNAZEROERAMZTRLTVWEY 3 v, —AT MEH
ZHRMEDOET) BEHSBTRIEShOOH3HAKTHD 7 8 | AIENEHICEITBAKED IR I L
TEHETTEEA.

RS, 2025FR R TRTRAEDHDERNRICLICEENGHRIBEKRIEFELEFEA. LOLERT

ATz ED FERISEVWERTE (FRet - 717 7RIHF) TREICAKOERIEREINTVLET, Ch
SEBEFE RN, BiiRA - FHFAETOERCEVTS TEEMDONS Ry IR HEL S THEMEIZIESD

TEVEEXET 2 . BRI, BRORIDIFIPEERIEEIG. EMAIZEAT ZBICITAIEER L 2
HRERDONS 2 RTHODERZISBEDH D 9. BEMICIEANRR LA RS 1 VREP. AIQFEVY
C 3z REBOHTHIERERNIRO 5N E T,

RBIC. ARG DOBRIZTZHLVMRELTH D, FHRLZEEINTVET, KiC ITIRAIL
ABDGETUVDICHIEI A /A= a3 VERBITH CVWSRI T TBRHERATOMRDEETY, AEMN
DNF Ry IRZELSEELFHELADS. AIBRICEIT2 ABORENZRARRICFI T HT —Fnd
DS ORMRBICHESNIRBLEZASTLES, 19 2

1 3 4 5 6 8 9 13 Alboostsindividual creativity - at the expense of less varied content | UCL

News - UCL - University College London
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content

2 10 11 designconference.org
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf

7 12 15 19 21 22 23 24 How Al Ideas Affect the Creativity, Diversity, and Evolution of Human Ideas: Evidence From

a Large, Dynamic Experiment | Request PDF
https://www.researchgate.net/publication/
394729402_How_Al_ldeas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_ldeas_Evidence_From_a_Large_Dynamic_Experiment

14 16 17 18 LLM Working Paper
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-ldeas-Working-Paper.pdf

20 (PDF) Generative large language models in engineering design: opportunities and challenges
https://www.researchgate.net/publication/
380653779_Generative_large_language_models_in_engineering_design_opportunities_and_challenges


https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=They%20found%20that%20writers%20with,with%20stories%20written%20without%20AI
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=on%20a%20state,We%20discuss%20the%20implications%20of
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=Optimizing%20Diversity%20and%20Quality%20through,Aligned%20Model%20Collaboration
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=They%20found%20that%20writers%20with,with%20stories%20written%20without%20AI
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Less%20creative%20writers%20conversely%20saw,less%20boring
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Association%20Task%20,least%20from%20generative%20AI%20ideas
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=The%20researchers%20also%20used%20OpenAI%E2%80%99s,stories%20were%20to%20each%20other
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Dr%20Anil%20Doshi%2C%20an%20author,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=%E2%80%9CWhile%20these%20results%20point%20to,%E2%80%9D
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content#:~:text=Writers%20who%20used%20up%20to,enjoyable%2C%20less%20boring%20and%20funnier
https://www.ucl.ac.uk/news/2024/jul/ai-boosts-individual-creativity-expense-less-varied-content
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=by%20creating%20inspiration%20boards,of%20ideas%2C%20in%20turn%20providing
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=Despite%20the%20rapid%20advancement%20of,of%20LLMs%20and%20ED%20phases
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf#:~:text=limited%20understanding%20of%20their%20potential,LLMs%20for%20design%2C%20offering%20a
https://www.designconference.org/download/design2024/DESIGN2024-BoA-WEB-V02.pdf
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLM,algorithmic
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=this%20will%20impact%20unassisted%20human,it%20may%20inadvertently%20hinder%20independent
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,%5B92%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=Optimizing%20Diversity%20and%20Quality%20through,Aligned%20Model%20Collaboration
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=,66%5D.
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=Recent%20debates%20raised%20concerns%20that,allows%20users%20to%20customize%20both
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment#:~:text=LLMs
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment
https://www.researchgate.net/publication/394729402_How_AI_Ideas_Affect_the_Creativity_Diversity_and_Evolution_of_Human_Ideas_Evidence_From_a_Large_Dynamic_Experiment
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=on%20a%20state,We%20discuss%20the%20implications%20of
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=Co,of%20Business%2C%20Cornell%20University%20Abstract
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=fluent%20and%20coherent%20text%20in,Providing%20ChatGPT%20with
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf#:~:text=and%20cheaper%20than%20students%2C%20and,these%20findings%20for%20the%20management
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/08/LLM-Ideas-Working-Paper.pdf
https://www.researchgate.net/publication/380653779_Generative_large_language_models_in_engineering_design_opportunities_and_challenges#:~:text=with%20the%20advancement%20of%20LLMs%2C,may%20attract%20interest%20from%20both
https://www.researchgate.net/publication/380653779_Generative_large_language_models_in_engineering_design_opportunities_and_challenges
https://www.researchgate.net/publication/380653779_Generative_large_language_models_in_engineering_design_opportunities_and_challenges

	技術発明・R&Dにおける生成AIと創造性・多様性: 先行研究レビュー
	1. はじめに
	2. 個人創造性向上と集団多様性喪失 ― 創造性のパラドックス
	3. 工学設計分野の知見 ～発明創出に近い上流工程～
	3.1 理論レビュー: Chiarelloら (2024)【Design Society】
	3.2 実験による検証: デザイン課題におけるLLM支援

	4. イノベーション研究の知見（新製品・新事業アイデア領域）
	4.1 「LLM支援アイデア発想」に関するレビュー研究
	4.2 新製品アイデア創出の比較実験

	5. 工学教育における創造タスクでの知見（STEMアイデア創出）
	6. では「技術発明・研究開発（特許レベル）」を直接扱った論文はあるか？
	7. 総合評価: 技術発明プロセスへ適用すべき知見
	8. おわりに


